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ABSTRAK

PERANCANGAN DAN PEMBUATAN DISPLAY MATRIKS LED
BEBASIS MIKROKONTROLLER AT8988252 DENGAN
MENGGUNAKAN KOMUNIKASI BLUETOOTH

Vicky Agus Lesmana
03.17.070

Konsenirasi Teknik Elektronika, Jurusan Teknik Elektro S-1
Fakultas Teknologi Industri, Institut Teknologi Nasional Malang
JI. Raya Karanglo Km 2 Malang
e-mail : keclua 501 @ vahoo.com

Dosen Pembimbing Joseph Dedy Irawan ST. MT

kata kwnei * ATS9582352, Rlueinoth . Marriks led
Absirak

Didam kehidupan sehari-hari, kita banyak memuonfagtkan peralaian elektrontk
untuk mempermdah pekerjaan kita, baik didalam menyelesaikan pekerjaan di daiam
rumah sampai di luar rumah, misafnya mesin cuci, penghisap debu, telepon, don iam-
lain, Selain ity juga berfungsi sebagai pemberi informasi yang ditampilkan pada motrik
led, pada wmumnya  peralatan digital yang kita pergunakan tersebut dapat kita rubah
sesuai informeayi yang akan di sampaikan secara, karena terdapat peralatan pengontrol
didedamnyva, salah satu dori peralatan control tersebut adaluh mikrokontrolier

Supaya mikrokontroller dapat melokukan proses-proses tersebut, sebehumnya
kita harus mengisikan program di dalammya, dalam proses pengisian program di
hubungkan terlebib dabulu ke komputer dengan menggunakan komunikasi pararel
melalui pararel port(printer porthatun serial melalui serial pori. Hal ini menfadi kendala
Bagi kita vang menggunakan laptop karena kita tidak menemukan printer port dan serial
port, sehingga penulis berusaha membuat suatu display matrifs led menggnakam
kommikosi Bluetooth, mengingal komunikasi Bluetooth akan berkembang beberupa
tafun ke depan .
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mempunyai kemampuan untuk di wlis ulang hingga 1000 kali dan berisikan perintah

standart MCS-51,

Dalam sistem mikrokontroller terdapat dua hal yang mendasar, yaitu |
Perangkat keras dan perangkat lunak yang keduanya saling berkaitan dan mendukung.
2.1.2. Arsitektur ATB?SE252

Sehagai single chip yailu suatu sistem mikroprosesor yang terintegrasi

mikrokontroller AT8958252 mempunyai konfigurasi sebagai berikut :

|, Central Processing Unit (CPU) 8 bit dengan register A (Accumultor) dan
regisier B
2. 16 hit Pragram Counter (PC) dan Data Painter (DPTR)
3. 8 hit Provram Status Word (PSW)
4. 8 bit Stack Pointer (SP)
5. 2 Kbyte internal EEPROM
6. 236 byte imernal RAM
s 4 Bank register masing-masing 8 register
» 16 byte yang dapat dialamati pada bit fevel
s 208 hyte general purpose memory data
7. 32 pin input-outpul tersusun atas PO-P3, masing-masing 8 bit
8. 3(TO&T!) dengan masing-masing 16 bit timer / counter
9, Receiver register data serial full duplex: Seriol Buffer{SBUF)

10. Central register yailu TCON, TMOP, SCON, PCON, 1P dan [E




11. %9 buah sumber interupsi ( 2 buah inrerrupt eksternal dan 3 buah interrupt
internal }

12. Oscillator dan clock internal.

Arsitektur dasar dari mikrokontroller AT8958252 seperti blok diagram berikul:

Pan . oy L2 i - P
&g !u n1 IIJ [ r!l o o
| . ‘Ivrdir T rYy *‘ I
- -'l | BT G DRRERS ] L FCT = DANERS
SHOC E b T *
i

| [ papasgen | e T EAT 4 i
EEFRCH | BE33TER —b1 LK LET Lol FLAfH ].7

H
I ,
= |
H
E Y = i 'y
: [ | :
| * L 2 ¥ i
| 'y Y 3 i
H 1
’ ]
{ - 4 ’ I
i s SRR
! g s DTk ENNEELS  (#——
) BECITEA =L P TER "'FI'J'HE- i :
e . i |
! |
| [ | B
' L. i |
1 4= EUFFER i
: THera —‘ TR = :
|
I |
| L7 i I
el INCREMENTER [=—# ¢
|
B e i
|
i TR IET ECRHT |
i l 40 TI'JEE2 ﬂ'ﬁ ThE | .
;
r i I oo
FRCG RS i
F U MM
paw i
= |
- = ]
TEEN 4 :
B RS e ey 1 o ouel [ G
G . FEGETER 3 ; ¥ om !
B Ay ——s COpTRL L {
e '
H I ' ¥ !
] I3
i | | mATCH | PIRT BOAT (2 ) e !
: [ie ] 1 LATDR LATLH PAT jLad |
I ') r e !
I !
: |
i L |
i 1 FCRT 3 I'-F:I.-EF-..-v—I-q— t ROIRT & CRVERS | i
1
.J!.- i 55 t 1 1 [ Y t_ T R |
‘ ry * T¥YTY -i Lk R

L P Fin. Fu7

Gambar 2.1 Diagram Blok Arsitcktur Mikrokontroler AT$958252 ")




2.1.3. Konfigurasi pin pada mikrokontroller AT8958252

Susunan pin-pin mikrokontroller terdiri dari 40 pin telihat pada gambar
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Gambar 2.2 Konfigurasi Pin AT8958252 "
Fungsi-fungsi tiap pinnya adalah sebagai berikut :

e VYCC (Supply tegangan}, pin 40
e (GND (Ground), pin 20

e Port 0, pin 32-3%
Merupakan port input-output dua arah, tanpa internal pull-up dan konfigurasi
sebagai multipleks bus alamat rendah (Ag-A7) dan data selain pengaksesan

program memori dan data memori ektemnal.

s Port1,pin 1-8
Merupakan port input-output dua arah dengan internal pull-up.

 DPort2, pin 21-28




Merupakan port inpui-output dengan internal pufl-up. Mengeluarkan alamat tinggi

selama pengambilan program memori eksternal.

Port 3, pin 10-17

Merupakan port input-output dengan internal pull-up, dimana port 3 juga

memiliki fungsi khusus dan dapat dilihat pada table berikut :

Tabel 2.1 Fungsi Khusus Port3 !

Identitas Port Fungsi Khusus
Port 3.0 RxD) (Port masukan khusus)
Part 3.1 TxD (Port keluaran khusus)
Part 3.2 /INTO (Masukan interupsi eksternal 0)
Port 3.3 JINT1 (Masukan interupsi eksternal 1)
Port 3.4 T0 (Masukan pewaktu eksternal )
Port 3.5 11 {Masukan pewaktu eksternal 1)
Port 3.6 /WR (Sinyal tulis memori data eksternal )
Port 3.7 /RD (Sinyal baca memori data eksternal)

RST (Reset), pin 9

Input reset merupakan reset master untuk AT8958252

ALE / Prog (Address Lacth Enable), pin 30

Digunakan untuk menahan alamat memori cksternal selama pelaksanaan instruksi

PSEN (Program Siore Enable), pin 29

Merupakan sinyal pengontrol yang

masuk ke dalam bus

EA / VPP (External Access). pin 31

memperbolehkan program memori eksternal

10




Dapat diberikan logika rendah (Ground) atau logika tinggi (+5 Volt). Jika di
berikan logika tinggi maka mikrokontroller akan mengakses program dari ROM
imernal (EEPROM/Flash Memory), dan jika diberikan logika rendah maka
mikrokontroller akan mengakses program dari memori eksternal.
¢ X-TAL 1 dan X-TAL 2, pin 18,19

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

vang digunakannya.

G

il T S i

—i| —1 AT

(3N

.n”_T___ .
|

Gambar 2.3 Osilator Eksternal AT8958252 1"

2.1.4. Organisasi Memori
Organisasi memori pada mikrokontroller AT8958252 dapat dibagi menjadi dua
bagian besar yaitu memori program dan memori data, Pembagian tersebut didasarkan atas

fungsi dari penyimpanan data maupun program. Memori program digunakan untuk
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menyimpan instruksi-instruksi yang akan dijalankan oleh mikrokontroller, sedangkan
memor data digunakan schagai tempat yang sedang diolah mikrokontroller.

Program mikrokontrofler disimpan dalam memori program berupa ROM.
Mikrokontroller AT8958252 dilengkapi dengan ROM internal, sehingga untuk
menyimpan program tidak digunakan ROM eksternal yang terpisah dari mikrokontroller.
Agar tidak menggunakan memori program eksternal, pin EA dihubungkan dengan Vec
{logika 1),

Memori program mikrokontroller menggunakan alamat 16 Bit mulai dari 0000y -
OFFFy; sehingga kapasitas penyimpanan program maksimal adalah 4Kbyte. Sinyal /PSEN
(Program Store Enable) tidak digunakan jika menggunakan memaori program internal.

Selain program mikrokontroller AT89S8252 juga memiliki data internal sebesar
128 Byte dan mampu mengakses memori data ekstemal sebesar 64 Kbyte. Semua
memori data inlernal dapat dialamati dala langsung atau tidak langsung. Cin dari
pengalamatan langsung adalah operond , operand adalah alamat register yang berisi
alamat data yang akan diolah. Schagian memori tersebut dapat dialamati dengan
pengalamatan register, dan sebagian lagi dapat dialamati dengan memori satu bit. Untuk

membaca data digunakan sinyal /RD sedangkan untuk menulis digunakan sinyal /WR.

2.1.5. SFR (Special Function Register)

Register Fungsi Khusus (Special Function Register) lerletak pada 128 byte bagian
atas memori data internal dan berisi register-register untuk pelayanan lacth port, timer,

progrum status word (PSW), control peripheral dan sebagainya.

12




Reberapa macam register fungsi khusus yang sering digunakan adalah sebagai

berikul :

o Accumulator (ACC) merupakan rgister untuk penambahan dan pengurangan perintah
Mneumonic untuk mengakses akumulator disederhanakan menjadi A.

s Register B merupakan register khusus yang berfungsi melayani operasi perkalian dan
pembagian

e Stack Pointer (SP) merupakan register 8 bit yang dapat diletakkkan di alamat
manapun pada RAM internal.

s 2 Data pointer (DPTR) terdiri atas dua register yaitu untuk byte tinggi (Data Pointer
High, DPII) dan byte rendah (Data Pointer Low, DPL) vang berfungsi untuk
mengunci alamat 16 bil.

e Pori 0 sampal port 3 merupakan register yang berfungsi untuk membaca dan
mengeluarkan data pada port 0, 1, 2, 3. Masing-masing register ini dapat dialamati
per-byle maupun per-bit.

s Control register terdiri dari register yang mempunyai fungsi kontrol. Untuk
mengontrol sistem interupsi, terdapat dua register khusus yaitu register 1P (Inierups
Priority) dan register IE (Inrerupt Enable). Untuk mengontrol pelayanan
timer/counter terdapat register khusus yaitu register TCON (Timer/Counter Control)

serta pelayanan port serial menggunakan register SCON (Serial Port Control).

13
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2.1.6. Sistem Interupsi
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Mikrokontroller AT8958252 mempunyai lotal 6 buah sumber interupsi yang

dapat membangkitkan permintaan yaitu INTO, INT1, TO, T1, T2 dan port serial.

Saat tetjadinya interupsi mikrokontroller secara otomatis akan menuju ke subrutin

pada alamat tersebut. Setelah interupsi selesai dikerjakan, mikrokontroller akan

mengerjakan program semula. Tiap-tiap sumber interupsi dapat enable atau disable

secara software.
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Tingkat prioritas semua sumber interupsi dapat diprogram sendiri-sendiri dengan
set atau clear bit pada (interup priority). Jika dua perminiaan interupsi dengan tingkat
prioritas yang berbeda diterima secara bersamaan akan dilakukan polling untuk
menentukan mana yang akan dilayani.

Tabel 2.3 Alamat sumber interupsi''’

I Sumber Interupsi © Alamat Awal
Interupt Luar 0 (INT 0) 03y s
Pewaktu / Pencacah 0 (T0) T OB
Interupt Luar 1 (INT 1) 13,

Pewaktu / Pencacah 1(T1) 1Bp
Port Serial 231

23 EEPROM (Elecirically Eraseble Programmable Read Only Memaory)

2.2.1 Deskripsi
EEPROM merupakan kependekan dari Electrically Erasable Programmable Read-
Only Memory. EEPROM adalah tipe khusus dari PROM (Programmable Read-Only
Memory ) yang bisa dihapus dengan memakai perintah elektris. Seperti juga tipe PROM

lainnya, EEPROM dapat menyimpan isi datanya, bahkan saat listrik sudah dimatikan.

EEPROM sangat mirip dengan flash memory yang disebut juga flash EEPROM.
Perhedaan mendasar antara flash memory dan EEPROM adalah penulisan dan

penghapusan EEPROM dilakukan pada data sebesar satu byte, sedangkan pada flash

15




memory penghapusan dan penulisan data ini dilakukan pada data sebesar satu block.

Oleh karena it flash memory lebih cepat.

Dengan ROM biasa, penggantian BIOS hanya dapat dilakukan dengan mengganti
chip. Sedangkan pada EEPROM program akan memberikan instruksi kepada pengendali
chip supaya memberikan perintah elektronis untuk kemudian mendownload kode BIOS
baru untuk dikirimkan kepada chip. Hal ini berarti perusahaan dapat dengan mudah
mendistribusikan BIOS baru atau update, misalnya dengan menggunakan disket. Hal ini

disebut juga flash BIOS.

2.3 Teknologi Bluetooth

Bluetooth adalah sebuah teknologi komunikasi wireless (tanpa kabel) yang beroperasi
dalam pita frekuensi 2.4 GHz unlicensed ISM (industrial, Scientific and Medical) dengan
menggunakan sebush frequency hopping transceiver yang mampu menyediakan layanan
komunikasi data dan suara secara real time antara host-host Bluetooth dengan jarak
jangkauan layanan yang terbatas. Bluetooth sendian dapat berupa card yang bentuk dan
fungsinya hampir sama dengan card yang digunakan untuk wirefess local area neiwork
(WLAN) dimana menggunakan jangkauan jarak layanan yang lcbih pendek dan
kemampuan fransfer data yang lebih rendah. Pada dasamnya Bluetonth diciptakan bukan
hanya menggantikan atan menghilangkan penggunaan kabel di dalam melakukan
pertukaran informasi, tetapi juga mampu menawarkan fitur yang baik untu teknologi
mobile wireless dengan biaya yang relatif rendah, konsumsi daya yang rendah,

interoperability yang menjanjikan, mudah dalam pengoperasian dan mampu
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BAB 1
PENDAHULUAN

1.1. LATAR BELAKANG

Sehubungan dengan perkembangan pela pikir manusia ilmu
pengetahuan dan teknologi ternyata mengalami kemajuan terus mMenerus.
Perbaikan terhadap teknologi yang sudah ada terus dilakukan agar menjadi
lebih mudah, Salah satu bidang teknologi yang mengalami perkembangan
lebih pesat adalah teknologi elektronika yang tidak terlepas dari tuntutan
masyarakat yang terus — menerus berkembang sesuai dengan kondisi dan
situasi yang dihadapi.

Seiting dengan perkembangan teknologi  yang semakin
berkembang, maka pemanfaatan teknologi dapat diterapkan dalam berbagai
bidang, salah satunya pada bidang clektrikal, Aplikasi yang dapat dibuat
bertujuan untuk memudahkan penggantian tampilan pada matriks led dengan
menggunakan komunkasi bluetooth.

Karena saat ini masih banyak aplikasi ini yang komunikasinya
menggunakan kabel serial port, belum banyak yang menggunakan media
komunikasi bluetooth. Dengan menggunakan komunikasi bluetooth pada
aplikasi ini maka beberapa keuntungannya antara lain dapat mengurangi
pemakaian kabel pada saat instalasi aplikasi ini sehingga pemasangan instalasi

terlihat lebih rapl.




Dalam proses penggantian tampilan pada matriks led dihubungkan
terlebih dahulu ke komputer dengan menggunakan komunikasi paralel melalui
paralel port (Printer Port) atau serial melalui serial port. Hal ini menjadi
kendala bagi kita yang menggunakan laptop.

Karena kila tidak menemukan priter port dan serial port, sehingga
penulis berusaha membuat suatu aplikasi menggunakan koneksi Bluetooth,
mengingal komunikasi Bluetooth diperkirakan masih akan berkembang

beberapa tahun kedepan.

1.2. RUMUSAN MASALAH

Dalam perancangan dan pembuatan display matriks led berbasis
mikrokontroller AT89S8252 dengan menggunakan komunikasi bluetooth
maka dapat dirumuskan beberapa masalah yang akan dibahas yaituw:
|. Bagaimana membentuk karakter dan angka pada matrik led
2. Bagaimana cara mengirim data dari laptop ke matrik led melalui bletooth

3. Bagaimana menampilkan karakter dan angka pada matriks led

1.3, BATASAN MASALAH

Agar pembahasan dari perancangan dan pembuatan display matriks
led berbasis mikrokontroller AT89S8252 dengan menggunakan komunikasi
bluetooth ini tidak terlalu meluas maka penyusun perlu membuat batasan-
batasan masalah yang meliputi :

1. Bluetooth yang digunakan adalah vasy Bl uetooth




2. Dot Matriks LED Display 5 x 7 (16 character).
3. Karakter yang ditampilkan hanya sampai 32 karakter

4, Calu daya +5volt sampai +12volt

1.4. TUJUAN
Tujuan yang ingin dicapai oleh penulis dari pembuatan dan
penyusunan tugas akhir ini adalah:

1. Mengerti cara kerja dan penggunaan bluetooth

2. Mengerli cara kerja dan penggunaan LED Dot matriks.

3. Merancang LED Dot matriks yang dikendalikan dengan Mikrokontroler
dapat bekerja dengan baik.

4. Memahami sistern komunikasi antara Mikrokontroler dengan perangkat
lain.

5. Membuat pemasangan display matriks led lebih terlihat rapi tanpa adanya

kabel yang telah digantikan oleh bluetooth.

1.5. METODELOGI PEMBAHASAN
Adapun metode pembahasan yang digunakan dalam menyusun dan
menganalisa tugas skripsi ini:
1. Study literature yang berhubungan dengan perancangan dan pcmbuatan
sistem dan mempelajari serta memahami dasar-dasar Mikrokontroler entah

ilu Software maupun Hardware.




2. Pcrencanaan Sistem
Merencanakan peralatan yang akan dirancang baik Suftware maupun
Hurdware scsuai dengan perencanaan.
3, Pembuatan Sistemn
Membuat sistern yang akan bekerja sesuai dengan apa yang direncanakan.
4, Tengujian Sistem
Pengujian sistem yailu untuk mengetahui sistem kerja dari alat dengan

baik secara Software maupun Hardware,

1.6. SISTEMATIKA PENULISAN
Sistemalika pembahasan dari skripsi ini terdiri dari pokok
pembahasan yang saling berkaitan antara satu dengan lainnya, yartu :
BABR1: PENDAHULUAN
Pada bab ini dibahas tentang latar belakang permasalahan, rumusan
masalah, batasan masalah, sistematika pembahasan dari alat yang
direncanakan.
BAB 1l : LANDASAN TEORI
Pada bab ini mcmbahas tentang teori dasar alat-alat yang
digunakan dalam perencanaan dan pembuatan sislem  yaitu
Mikrokontroler, Hardware dan teori dasar alat — alat pendukung

lainnya.




BAB IT1 : PERENCANAAN DAN PEMBUATAN ALAT
Pada bab ini dibshas tentang perencanaan dan pembuatan
keseluruhan sistem perangkat keras (hardware) dan perangkat
Junak (sofiware).
BAR IV :PENGUIJIAN ALAT
Pada bab ini dibahas tentang proses serta hasil dari pengujian alat.
BAB V : PENLITUP
Pada bab ini akan disampaikan kesimpulan dari perencanaan dan

pembuatan sistem ini.




Bab Il
LANDASAN TEORI

l.andasan teori sangat membaniu untuk dapat memahami suatu sistem. Selain
daripada itu dapat juga di jadikan sebagai bahan acuan di dalam merencanakan suatu
sistem. Dengan pertimbangan hal-hal tersebut, maka landasan teori merupakan bagian

yang harus dipahami untuk pembahasan selanjutnya.
2.1. Mikrokontroller AT89S8252

2.1.1. Deskripsi

Perbedaan mendasar antara mikrokontroller dengan mikroprosesor adalah
mikrokontroller selain memiliki Central Processing Unit (CPU) juga dilengkapi dengan
memori, input-output yang merupakan kelengkapan sebagai minimum  sistem
mikrokomputer sehingga sebuah mikrokontroller dapat dikatakan sebagai mikrokomputer

dalam keping tunggal (Single Chip Microcomputer ) yang dapat berdiri sendiri

Mikrokontroller AT89$8252 adalah mikrokontroller ATMEL yang kompatibel
periuh dengan mikrokontroller keluarga MCS-51, membutuhkan daya yang rendah,
memiliki performance yang tinggi dan merupakan mikrokomputer 8 bit vang dilengkapi
RKbyte flash PEROM (Pragramable and Eraseable Read Omly Memory ) yaitu ROM
yang dapal ditulis menggunakan programmer. Serta 2 Kbyte EEPROM (Electrical
Eraseale Programable Read Only Memory) internal. Program memori dapat diprogram

ulang dalam sistem atau dengan menggunakan programmer Nonvolately yang




menyediakan layanan yang bermacam-macam. Bluetvoth menggunakan salah sam dari
dua jenis frekuensi Spread spectrum Radio yang digunakan untuk kebutuhan wireless.
Jenis frekuensi yang digunakan adalah Frequecy Hopping Spread Spedtrum(FHSS),
sedangkan yang satu lugi yaitu Direct Sequence Spread Specirum (DS8S) digunakan oleh
[EEE802.11xx. Transceive yang digunakan oleh Bluefooth bekerja pada frekuensi 2,4

GHz unticensed ISM (Industrial, Scientific, and Medical).

2.2.1. Perkembangan Sejarah Perangkat Bluetooth

Nama Bluetooth berawl dari proyek prestisius yang dipromotori oleh
perusahaan-perusahaan  raksasa internasional yang bergerak di  bidang
telekomunikasi dan computer, di amtaranya Ericsson, IBM, Intel, Nokia, dan
Toshiha. Proyek ini di awl tahun [998 dengan kode nama Bluetooth, karena
terinspirasi oleh raja Viking {Denmark) yang bemama Harald Blatand. Raja
Harald Blatand ini berkuasa pada abad ke-10 denan menguasai sebagian besar
daerah Denmark dan daerah Skandinavia pada masa itu. Dikarenakan doerah
kekuasaannye vang Iuas, raja Harald Blatand ini membiayai para ilmuwan dan
insinyur untuk membangun sebuah proyek berteknologi metamorphosis yang
bertujuan untuk mengontrol pasukan dari suku-suku di daerah Skandinavia
tersebut dari jarak jauh. Maka uniuk menghormati raja Viking tersebut, vaitu
Blatand vang berarti Bluetooth (dalam bahasa inggris) proyek in diberi pama.

Berikut adalah table perkembangan teknologi Bluetooth:




Tabel 2.4. Tabel Perkembangan Teknologi Bluetooth

Tahun

Versi

Keterangan

Juli, 1999

10dan 1.0B

Dibytuhkan perintah manual pada Hardware
Device Addres (BD-ADDR) transmisi saat
proses koneksi di antara dua device dalam satu
jaringan (handshaking process).

K eamanan pengguna tidak terjamin.
Penggunaan protokol tanpa nama (anonymite
mode) tidak dimungkinkan).

Oktober,

1999

1.1 dan 1.2

Digunakannya masks pada perangkat Hardware
Device Address (BD-ASSRS) untuk
melindungi pengguna dari identity SNOOping
(pengintai) maupun tracker.

Penggunaan protokol tanpa nama (anonymite
mode) sudah tersedia namun tidak di
implementasikan, schingga konsumen biasa
tidak dapat menggunakannya.

Adaptive Frequency Hopping (AFH), dengan '
memperbaiki daya 1ahan dari gangguan
frckuensi radio yang digunakan oleh banyak

orang di dalam hopping sequence.

2.0

Diperkenalkan Non —hopping narrowband |
channcls. Pada channel ini bias digunakan
untuk  memperkenalkan  layanan  profile
Bluetooth oleh herbagai device dengan volume

yang sangal tinggi dari perangkat Bluetooth
secara simultan.

Tidak dienkripsinya informasi yang bersifat
umum  secara realtime, sehingga dasar

kemacetan trafik informasi dan laju trafik ke
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tujuan dapat dihindari waktu ditransmisikan
oleh perangkat demgan melewati setiap hast |
dengan kecepatan linggi
s Koneksi berkecepatan tinggi.
= Multiple specds level.

2.2.2. Aplikasi dun Layanan Teknologi Bluetooth

Protokol Bluetooth menggunakan sebuch Aombinasi antara circuit
switching dan packet switching. Bluetooth dapat mendukung sebuah kanal data
asinkron, tiga kanal svara sinkron simultan atau sebuah kanal dimana secara
bersamaan mendukung layanan data asinkron dan suara sinkron. Setiap kanal
suara mendukung sebuah kanal suara sinkron 64 kb/s. kanal asikron dapat
mendukung kecepatan maksimal 723, 2 kbfs asimetris, dimana untuk arah
sebaliknya dapat mendukung sampai dengan kecepatan 57,6 kb/s. sedangkan
untuk mode simetris dapat mendukung sampai dengan kecepatan 433.9 kbfs.
sebuah perangkar yang memiliki teknologi wireless Bluetooth akan mempunyai
kemampuan untuk melakukan pertukaran informasi dengan jarak jangkauan
sampai dengan 10 meter (~30 feet), bahkan untuk daya kelas 1 bisa sampai pada
jarak 100 meter. Sistem Bluetooth terdiri dari sebuah radio transeeiver, baseband
link Management dan Control, Baseband (processor core, SRAM, LJART, PCM
USB Interface), flash dan voice code. sebuah link manager. Baseband link
controller menghubungkan perangkat keras radio ke basehand processing dan
layer protokol fisik. Link manager melakukan akitivitas-aktivitas protokol tingkat

tinggi seperti melakukan link setup, autentikasi dan konfigurasi. Secara umum




blok fungsional pada system Bluetooth secara umum dapat dilihat pada Gambar

dibawah ini.

To Host

Gambar 2.3. Blok Fungsional Sistem Blwetooth

2.2.3. Profil Bluctooth

Peralatan Bluetooth dapat mensupport interoperabilitas dengan satu atau
lebih peralatan Bluetooth. Agar dua perangkat Bluetooth dapat berkomunikasi
satu sama lain, maka mereka harus melakukan sharing paling sedikit dengan
sebuah common profil. Sebagai contoh, jika kita ingin agar PIXA (Personal Digital
Asistant) kita dapai berkomunikasi dengan sebuah modul Bluetooth (easy

bluetooth), maka kita harus dapat memastikan hahwa kedua perangkat Bluetooth
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tersebut telah mensupport profil yang sama. Perangkat modul bluetooth (easy
bluetooth) telah mensupport Serial Port Profil (SPP) yang mana merupakan satu

dari profil paling atas dan merupakan sebagian profil yang disupport Bluetooth.

Application

b

Bluetooth Profile

SPP (Serial Port Profile

g I

SDP RFCOMM
I 11
L2CAP

U

HCI (Host Controller Interface)

U

Link Manager Protocol

1L

Baseband and Physical Transport

Gambar 2.4, Elemen Utama Bluetooth

Sebagian sebuah typical diagram dari sebuah TCP/IP, terdapat bagian-bagian
detail yang tersembunyi oleh bagian tumpukan (stack) yang terlihat sederhana, atau lebih

spesitiknya bahwa terdapat bagian dari sebush protil yang terletak diatas layer LZCAP
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yang menyediakan power yang banyak dan lebih komplek pada sebuah protocol
Bluetooth. Profil tersebut merupakan jalan masuk utama menuju stack untuk sebuah
aplikasi. Terutama ketika aplikasi tersebut mendefinisikan set dari sebuah layanan yang
diinginkan oleh sebuah aplikasi. Sekarang ini terdapat lebih dari 25 profil berbeda yang
diterapkan oleh Bluetooth SIG (Special Interest Group). Dengan banyaknya jenis profil
\ersebut, untuk memperolch beberapa seluk-beluk pengertian dari Bluetooth adalah bukan
merupakan tugas yang sederhana. Akan tetapi, secara singkat pengertain bahwa sebuah
sebuah single profile dapat disediakan untuk sebuah aplikasi yang menggunakan profil

tersebut tanpa harus tahu secara detail.

2.3 Modul easy bluetooth
Modul easy bluetooth memiliki dua mode operasi yaitu data mode dan command
mode, Ketika power di hidukan maka easy bluetcoth akan masuk pada kondisi command
mode dan siap menerima instruksi-instruksi setial.
2.3.1. Command Mode
Pada mode ini terdapat bagian perintah yang dapat dikirim untuk mengubah
nilai baudrate, menandai perangkat lain yang berada dalam jangkauan, mengecck
versi program, dan sebagainya. Semua perintah dikirimkan menggunakan kode-
kode ASCIl. Ketika perintah pengiriman suksess dijalankan, maka ACK akan
dikembalikan, dan jika terjadi masalah pada syntax dalam sebuah transmisi maka
NAK akan di-return, setelah salah satu dari NAK atay ACK di return maka

karakter Carriage- return <CR> akan dikembalikan. Ketika prompting di return
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ity berarti bahwa easy bluetooth berada pada kondisi idle dan menunggu perintah

lainnya.

2.3.2. Data Mode

Sekali easy bluetoath terkoneksi pada perangkat Bluetooth lainnya, maka easy

bluetooth akan di switch pada kondisi data mode secara otomatis. Semua data

yang dikirim pada mode ini akan dikirim pada device dan kemudian tidak akan

ada perintah yang dapat dikirim lagi sampai easy bluetooth di matikan atau switch

pada keadaan command mode dengan menggunakan mode control /O, Status

koneksi easy bluetooth dapat dimonitor untuk mengetahui bahwa koneksi sedang

aktif (terjadi) antara easy bluetooth dengan perangkat Bluetooth lainnya, indicator

ini dapat diketahui pada led yang menyala pada modul easy bluetooth.

2.3.3. Spesifikasi easy bluetooth

Komunikasi Bluetooth yang digunakan easy bluetooth memiliki karakteristik

sebagai berikul:

#

=

Kekuatan pengiriman sinyal schesar 4dBm (maksimum).

Menggunakan tipe komunikasi serial dengan jangkauan komunikasi pada
Japangan terbuka dapat lebih dari 30 meter (328 kaki).

Easy bluetooth dapat bekerja dengan baik pada temperature 0° sampai
45°C

Supply power sebesar 3,3 hingga 5.5 VDC
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Pin vang dipakai adalah VSS, VIN, RX. TX, dan Connection status. Pin RX
Flow dan TX Flow tidak digunakan karena format data serial yang dipakai tidak
menggunakan sistem flow control Sedangkan pin Mode Control tidak digunakan,
karena proses perubahan mode pada easy bluetooth dapat dilakukan secara software,
Komunikasi yang digunakan antara easy bluetooth dan mikrokontroller adalah serial
TTL {Standar Pabrik = 9600 Baud, 8 Data Bits, | Stop Bits, No Parity, dan No Flow
Control) dimana baud rate dan konfigurasi flow control-nya dapat di modifikasi

sesuai keinginan pemrogram. Berikut ini adalah konfigurasi pin-pin pada modul easy

bluetooth :
Tabel 2.5 Konfigurasi Pin Easy Bluetooth
Pin Name Function
gige [ =2 g +5 VD0 30 Mae ¥OTAE

3 EX Rarehe Senal oo mun szt SMOS & TTL cevel Conosiible
3 TX Traceml Serd Comrdnicatisn NS & CTL L=vz covpatibles
4 e Mot Torrgotesd
5 N Mzt Sonhected
[ K Pt Zonrad e
7 NE Met Connectzd
& b Fot Zanagited
! Ve Bt o etz
th VES Giount
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2.4 DOT MATRIKS LED

2.4.1. Dot Matriks LED
Pada umumnya Dot Matriks di difinisikan sebagai suatu susunan data dalam hentuk
baris dan kolom, dan data — data vang ada pada dof malriks tersebut saling berkaitan satu

dengan yang lainnya.

Piranti ot matriks mempunyai sejumlah besar sumber cahaya yang berbentuk
seperti titik. Contoh umum adalah matriks 5 x 7 yang terlihat pada gambar 2.23 berikut.
Untuk menghidupkan scbuah LED dalam matriks ini, harus menarapkan tegangan dalam
anodanya dan mengroundkan lebih dari satu baris, maka dapat memperagakan setiap

angka decimal, setiap huruf abjad, serta berbagai karakter lain.
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Gambar 1.5, Internal Circuit Diagram Dot Matriks 5x7
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Tampilan matriks titik (Dor Matrix) terdiri atas sejumiah LED yang disusun dalam
haris dan kolom. Susunan vang paling sering digunakan adalah 3 x 7, yaitu lima kolom
dan tujuh baris yang jumlah titik — titiknya adalah 35 titik, seperti pada gambar 2.9

berikut.

Ty i
|

e

T THITTTLL

Gambar 2.6 Package Dimension Dot matriks 5x7 (2')

Matriks 5 x 7 dapat digunakan untuk menyajikan karakter alfanumerik yang lengkap.
Proses pembangkitan karakter antara lain melibatkan proses scanning baris atau kolom,
memilih LED yang tepal dalam baris atau kolom dan menyalakannya. Proses yang ini

diulang untuk baris atau kolom berikutnya. Setelah semua baris atau kolom dipilih
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dengan urutan tertentu, proses diatas diulang mulai dari baris paling atas atau kolom

pertama.

Jika frekuensi scanningnya cukup cepat (sekitar 50lz), akan diperoleh karakter
bebas kedip. Jika matriks discan dari kiri ke kanan, kolom demi kolom disebut Fertical

scanning, dan jika dilakukan baris demi baris disebut Horisonial scanning.

2.4.2. Dekode Matriks LED

Untuk menyalakan suatu huruf alfanumerik dengan pembacaan dot matriks, maka
1.LED yang dibutuhkan tidak dinyalakan dengan serentak atau bersamaan, proses ini
dilakukennya yaitu dengan proses scanning pada baris dan kolom schingga dapat

membentuk suatu huruf alfanumerik alay karakter.

Rangkaian vang mendriver matriks LED ini cukup rumit, karena harus melakukan
scan baris-baris horisontal dan pada saat yang sama memasang legangan pada kolom
vang sesuai. Secard umum pencacah lingkar (Ring Counfer) melakukan scan dalam baris
horisontal, sedangkan memori berisi data kolom LED yang menyala menberikan

tegangan dalam kolom - kolom vertikal.

2.5, IC TTL (Transistor — Transistor Logic)

Serkuit terpadu atau 1C (Trtergrated Circuity TTL adalah komponen dasar yang

terdiri dari resistor, transistor dan lain-lain. IC adalah komponen yang dipakai sebagai

otak peralatan elektronika.
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2.5.1. IC 74LS164
Pada perancangan sistem ini untuk driver Dor matrik menggunakan 1C 7415164
yaitu sebagai pengerak kolom yang mendapat masukan dari mikrokontroler. 7415164
yaitu suatu [C yang memiliki kecepatan tinggi 8 hit Sertaf Input Parallel Owiput (SIPO)
Shift Register. Data serial yang masukan melalui dua masukan gerbang AND
disinkronisasi dengan tinggi rendahnya suatu peralihan waktu.

MR oY

oiniaininials

L

mpmpopapoye|

Gambar 2.7, Konfigurasi Pin SN741.5164

IC 7418164 adalah IC register geser ¥ bif dengan 2 masukan serial dan & keluaran
paralel. Keluaran IC 74L5164 dapat direses dengan memberikan logika LOW pada pin 9
(Clear). Jika hanya ingin memberikan satu masukan serial, maka masukan serial yang

lain harus diberi logika HIGH.

Gambar 2.8, Logic Symbol
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2.5.2. Konfigurasi Pin 741.5164
¢ A dan B = Pin A dan B adalah sebagai masukan data.
e P =Clock (Active High Going Edge) Input
o MR = Master Reset (Active Low) Input

e (QU-Q7 adalah data Keluaran.

ST 7 G 2 I3 oo o
L e —
e e N e
o [ ) ' |
e ]
=~
. i i f p! ¥
o ¢ > ¢ " &
RE s P ” ;
LS NBERS

Gambar 2.9, Diagram Logic 74L5164

Pada digram logic diatas dapat ketahui bahwa masukan pada IC 74LS164 i
adalah pin nomor 1 dan 2 yaitu A dan B sebagai data masukan vang berupa kondisi High
atau Ffow (1 atau 0). Sedangkan keluaran pada 1C 7418164 adalah Q0-Q7 sebagai data
keluran. Untuk pin nomor 8 sebagai clock input (CP) dan MR sebagai master reset yaitu

mengubah kondisi semua kembali ke kondisi semula atau normal,




BAB 111

PERANCANGAN DAN PEMBUATAN SISTEM

Pada bab ini akan di bahas tentang perancangan dan pembuatan sistem yang
meliputi perancangan soffware (perangkat lunak) dan hardware (perangkat keras) untuk
lebih jelas maka akan dibahas pada sub-sub bab berikut:

3.1. Diagram Blok Rrangkaian

Secara garis besar, prinsip kerja dari alat ini digambarkan diagram bloknya sebagai

berikut:
l =
| arna
LAPTOR l |
PR | i _ ' DRIVER DOT MATRIKS
| ! M . — _|_: - it
o c al
| . U | .
- MODUL =) |

EASY BLUETOOQTH | — DISPLAY DOT MATRIKS LED
i = [

Gambar 3.1 Diagram Blok Sistem
Prinsip kerja dari masing-masing blok:
¥ Mikrokontroler ATB9SR252
Mikorkontroler master ini adalah sebagai otak pengolah data dari masukan laptop

yang akan ditampilkan pada matriks led melalui bluetooth.
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EASY BLUETOOTH Modul

Fasy Bluetooth adalah Suatu modul bluefooth buatan Parallax yang dapat di
hubungkan langsung dengan mikrokontroller secara serial sehingga sinval kontrol
yang diterima oleh EASY BEUETOOTH dapat langsung diolah oleh

mikrokontroller,

Laptop
Laptop bekerja sebagai data masukan yang akan dikirim ke mikrokontroller dan

Display dot matriks, data tertsebut berupa karakter-karakter dan huruf abjad.

Memori internal EEPROM
Electricatly Erasable Programmable Read-Only Memory ( EEPROM) sebagai

penyimpan data sementara yang akan dikirim ke display Det matriks.

Driver Dot matriks
Driver Dot matriks yaitu rangkaian yang herfungsi untuk mengerakkan display
Dot matriks vailu kolom dan baris dan memberikan legangan pada display Dor

matriks.

Display Dof matriks LED

Hasil tampilan akhir dari masukan-masukan yang diberikan yaitu berupa karakter

atau hurufl abjad.
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3.2. Perencanaan Hardware
Dalam perencanaan ini, rancangan hardware yang dibuat bertujuan  guna
mendukung dan memberikan kemudahan pada proses kerja perancangan soffware agar
nantinya sesuai dengan kondisi yang diinginkan, Untuk perancangan hardware sendiri
dibagi menjadi 3 bagian yaitu :
e Minimum Sistemn ATE958252
e Driver Dot matriks

e Display Dot matriks

3.2.1. Perancangan Minimum Sistem AT8958252
Penggunaan mikrokontroler AT89S8252 harus didukung oleh beberapa rangkaian
penunjang agar dapat melakukan fungsinya, antara lain rangkaian clock dan rangkaian

resel. Selain itu juga harus ditentukan penggunaan port-portnya untuk rangkaian

pendukung yang lain.

3.2.1.1, Rangkaian Clock

Kecepatan proses pengolahan data pada mikrokontroler ditentukan oleh elock
(pewaktu) yang dikendalikan olch mikrokontroller tersebut. Pada mikrokontroller
ATB9S8252 terdapat internal clock generator yang berfungsi sebagai sumber clock, tapi

masih memerlukan rangkaian tambahan untuk membangkitkan clock yang diinginkan,

32




Rangkaian tambahan mi terdin atas 2 buah kapasitor dan sebuah knstal yang

teranckai sedemikian rupa dan kemudian dihubungkan dengan port yang khusus tersedia

pada mikrokontroler

Dalam perancangan rangkalan ini menggunakan |

e 2 Kapasitor 30 pF. Penentuan besarnya kapasitansi disesumkan dengan
spesifikasi pada data sheet

» Kristal 12 MH=z

Dengan demikian perhitungannya dapat dilihat sebagar benkut :

f=12 MH=
T
f

— 1_

| 2x10°

karcna | siklus mesin = 121 maka

1 siklus mesin = 12 x = 0.999 us

10°

Adapun pambar rangkaian clock sebagai benkut

| &

-

)

.

R
FEE =" :F- | _-f
Wcsih

i h=

Tikpd

Gambar 3.2 Rangkaian Clock

3.2.1.2. Rangkaian Kesef
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Reset pada mikrokontroler merupakan masukan aktif Aigh ‘1" pulsa transisi dan
wendah ‘0’ ketinggi akan me-rese! mikrokontroler menuju alamat OD00H. Pin reser

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

3 " “"I

%rkrrihm H

SHEEE T

X0
]

N

P T — T

Pl

12

Fl4

DL

' | Pl6

—— P17
EESET

besit

Gambar 3.3 Rangkaian Reset

Rangkaian resef bertujuan agar mikrokontroler dapat menjalankan proses dari
awal Rangkaian reser untuk mikrokontroler dirancang agar mempunyal kemampuan
power on reset, yaitu reset yang terjadi pada saat sistem dinvalakan untuk pertama
kalinya Resef juga bisa dilakukan secara manual dengan menckan tombel reset yang
berupa switch push bution.

Rangkaian reses erbentuk oleh komponen resistor dan kapasitor yang sudah baku
(ditetapkan oleh perusahaan pembuat IC ATR9S8252), Nilal resistor vang dipakai adalah
10KQ dan kapasitor 10uF. Karena knstal yang digunakan mempunyal frekuensi sebesar

12 MHz, maka satu periode membutuhkan waktn sebesar

34




1 1

; e
.f;fm. |2MHz

§-8333x10°

Sehingga waktu minimal logika yang dibutuhkan untuk me-revet mikrokontroller
adalah .

Reset (minimal) = T x pericde yang dibutuhkan

8333 x10° x12=1,999 ps

Jadi mikrokontoller membutuhkan waku mmimal 1,999 ps untuk me-reses
Waktu inilah vang dijadikan pedoman untuk menetukan nilai R dan €. Dengan
menetukan nilai R = 10 k€2 dan C = 10 uF, maka -

T=0357TRC=0357x 10000 Q2 x 1010 ° =357 ms

Jadi dengan nilai komponen R = 10 kQ dan C = 10 pF dapat memenuhi syarat

minimal untuk waktu yang dibutukan mikrokontroler

3.2.1.3. Perancangan Penggunaan Port-Port Pada Mikrokentroller ATS8958252
Pada skripsi ini mikrokontrofler AT8958252 digunakan sebaga pusal pengendali
kerja dari alat yang dibust Gambar 34 menunjukkan rancangan port-port 1O pada

mikrokontroller AT8958252 vang dimanfaatkan pada sknpsi.
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Gambar 3.4 Perancangan mikrokontroler

Port 0

Port 0.0 — Port 0.1 {pin 39 — 38) digunakan sebagai eufpuian data yang dikinm ke

IC 74LS 164

Por 2

%n 21 — 28 dihungkan ke matriks led

Port 3

Pin 10 yaitu RXD dihubungkan ke pin 11 TXD easy bluciooth

Pin 11 vaitu TXD dihubimgkan ke pin 10 RXD easy bluetouth

Pin 9 (reset) dibubungkan dengan rangkman reset

Pin 18 dan pin 19 dihubungkan dengan rangkaian rangkalan clock atauy

Orscillator external
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Pin 31 (EA) diberi logika tinggi (figh) atau dihubungkan dengan Ve maka
mikrokontroller akan mengakses program dan ROM mtemal (EPROM atau
flash memory)

Pin 29 dan pin 30 (ALE/PROG dan PSEN) tidak digunakan karena pada
pembuatan alat ini tidak menggunakan atau mengakses memory eksiernal
Pin 40 (Vec) dihubungkan denpgan tegangan supply =5V

Pin 20 (GND) dihubungkan dengan tegangan supply growund

3.2.2. Driver Dot matriks
Pada perancangan driver Dot matrik yaitu digunakan JC register
7418164 sebagai pengeser data kolom pada dot matrk dan transistor TIP3 1
sebagai pembangkit tegangan atau saklar pada dnver Lot matniks, berikut

adalah pambar perancangan untwk driver Dot matnk.
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Gamabar 3.6 Perancangan Rangkaian Driver Dot Matrik
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Konfigurasi pin — pin dari perancangan driver dot matnk adalah:

% Pin | dan pin 2 adalah inputan data yaitu dihubungkan dengan pin 3% dari
mikrokontroller ATB9S8252.

%  Pin § scbagai clock yang dihubungkan dengan pm 38 dan mikrokontroler
ATRYSEISL

%  Pin3, 4,5 6 10, 11, 12 dan 13 sebagai keluaran data yang dihubungkan
dengan dot matrik yang pada bans-barisnya. Disini pin 13 juga sehagza
inputan ke IC 74LS164 yang lain yaitu dihubungkan ke pin | dan 21C

berikumya.

3.3, Perancangan Perangkat Lunak (Seftware)

Dalam menunjang kera sistem secara kescluruhan diperlukan suatu perangkat
hnak (software). Perangkat lunak (software) yang digunakan untuk AT8988252 disimi
menegunakan bahasa assembler keluarga MSC52. Program yang ditulis dengan bahasa
assembly terdin dari label: kode muemonic dan lain sebagamya yang pada umumnya
dinamakan sebagal program sumber (source code) yang belum bisa ditenma oleh
prosesor untuk dijalankan sebagai program, tetapi harus dijalankan dulu menjadi bahasa
mesin dalam bentuk kode biner.

% Penulisan program dengan menggunakan tcks editor dan dimimpan dengan

ekstensi Asm.

% Meng-compile program yang telah ditulis dengan menggunakan Compiler

MCS52 sehinppa didapatkan file dengan ekslensi Hex,

38




¥ Mengubah file berekstensi Hex menjafi file berekstens Bin.

% Men-download file berekstensi Bin ke dalam EPROM Mikrokontroler

ATBOSE252
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BAB 1V

PENGUJIAN SISTEM

Pada bab ini akan membahas tentang pengujian alat yang telah dirancang, dirakit
serta direalisasikan. Tujuan pengujian alat ini adalah mengetahui kerja dari masing-
masing sistem yang dibuat secara per-blok. Dengan demikian dapat diketahui kepersisan
ketja dari alat yang direncanakan dan dibuat, pada bab ini akan dibahas tentang pengujian
sistem yang telah dirancang, yaitu scbagai :

1. Pengujian terhadap rangkaian mikrokontroler
2. Pengujian pengiriman data dari laptop ke matriks led
3. Penpujian Keseluhan Sistem
Dari pengujian sistim ini tujuannya adalah sebagai berikut:
I. Mengetahui proses kerja dari masing-masing rangkaian (blok).
2. Memudahkan pendataan spesifikasi alat.
3. Mengetahui hasil dari suatu perancangan yang telah dibuat.

4. Memudahkan perawatan dan perbaikan apabila sewaktu-waktu terjadi kerusakan

pada sistim tersebul.

4.1. Pengujinn Rangkaian Mikrokontroler

4,1.1. Tujuan

Dalam pengujian rangkaian mikrokontroler bertujuan untuk mengetahui
sistem kerja dari display Dot matrik dan IC register yang bekerja sesuai dengan apa

yang telah direncanakan dalam perancangan tersebut.
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4.1.2. Langkah — langkah Pengujian
Langkah - langkah dalam pengujian ini dilakukan dengan menghubungkan
mikrokontroler dengan LED dot matrik Mikrokentroler imi diprogram dengan
kalimat “Percobaan”. Hasil dari pengujian ini dapat dilihat pada Gambar 4.1.
4.1.3. Hasil dan Analisa
Pada hasil pengujian ini hanya terlihat beberapa kalimat saja dari tampilan
matriks led, ini disebabkan karena sistem kerja dari dot matrik tersebut adalah

menampilkan kalimat dengan cara bergeser atau berjalan.

Gambar 4.1 Hasil Pengujian Pada Mikrokentroler

Drari hasil pengujian pada mikrokontroler , diketahui bahwa sistem ini
bekerja sesuai dengan masukan yang dibenkan-Nya berupa tulisan “Percobaan” yangs
terlihat pada gambar 4.1 diatas, sehingga dapat disimpulkan bahwa mikrokontroler

tersebut telah berhasil diuji.

4.2. Pengujian Pengiriman Data Dari laptop ke matriks led melalui bluetooth
42.1. Tujuan
Pada pengujian pengiriman data dar laptop ke matnks led, bertujuan untulk
mengetahui pengiriman data dari laptop ke matriks led melalut bluetooth.
4.2.2. Langkah - langkah
Untuk melakukan peagujian ini, maka diperlukan hubungan antara bluctooth

pada laptop dan blueteoth pada mikorokontroler maka dapat dilakukan dengan cara




mencari perangkat bluetooth yang terdapat pada matriks led.

4 VT Carpoeration BlugSclell  Main Window
View MyBhstooth MySeavices Tools Hilp

Add New Devios...
£dd Devics from History,, Cta+H

Sturch for a Bluetooth device from the discovered dev Service Hrodset AC i stacted.  PANTR 152163301

Gambar 4-2 .mencari koneksi bluetooth
Qatelah itu muncul bluetooth device hal ini memberitahukan user bahwa easy
blustooth sedang dikoneksikan ke Laptop. Setelah easy bluetooth terhubung maka

akan muncul gambar bahwa easy bluetooth telah terhubung ke laptop.
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e port ]
Fila. Wisw DMyBlusiooih My Dereces

Blssoolls Serial Port Servien is disconme:

P[P, 193 18 501

Gambar 4-3, Option connect

Gambar 4-4, easy bluetooth Connected
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Qetelah itu kita akan melakukan penyetingan pada program, dengan
menggunakan Com® (com virtual yang digunakan laptop untuk berkomunikasi
dengan easy bluetooth). Setelah selesm setting maka kita dapat menginmkan dala
karakter dengan menuliskan kalimat “BT Berhasil” pada program yang terdapat
pada laptop dan data tersebut dikirimkan ke mikrokontroler melalui blue tooth
yang selanjutnya akan ditampilkan ke dof matriks LED.

. R

I fendSeral Chisracter yia Hluetooth 2o : i RS
1 =] F endbia | {No[EAIMAT =2 I
F 11 BT Behesl
[ SVE| 1 12w
[ I Gelamat datang paes tama wadangen

Dowrioad |

MaxChar [0 compor [ ]

Gambar 4-5, Menggant Com pada program

I w Send Sonaleharicier va Bluetoath

[ | W enebe
FT Berhas! EJ

Dowioed | Do |

Corm Par ]ﬁ

T Batii
12365ETS50
Sedamal dstareg Fara fRmu urdangas

ManCher [50

Gambar 4-6, Tampilan program saat akan mengirimkan data ke

matriks led melalvi bluetooth
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4.2.3. Hasil dan Analisa

Dari pengujian ini dapat dilihat pada gambar 4-7 benkut:

Gambar 4-7, Tampilan Hasil Pengiriman Data dari laptop ke matriks led
melalui bluetooth
Pada pengujian pengiriman data dan laptop ke mikrokontroler im diketahui
bahwa, data tulisan yang dikirimkan dani laptop ke mikrokonroller telah berhasil
diuji karena hasil akhir yang ditampilkan pada dot matriks LED sama seperti data
tulisan yang ada pada laptop .
Pada jarak tertentu laptop nidak dapat menerima atau mendetekst adanya

bluctooth, dapat di lihat dan tabel percobaan koneksi bluetooth

Tabel 4-1 Percobaan koneksi bluetooth

JARAK KONEKSI
}‘ 10 meter Tethubung dengan baik o
| 20meter | Torhubung dengan baik

30 meter Dalam 10 kali tranfes 3 kali gagal

40 meter Tidak dapat terdeteksi oleh laptop
L
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4.3. Pengujian Rangkaian Keseluruhan Sistem
4.3.1. Tujuan
Dalam pengujian sistem keseluruhan ini, bertujuan agar mengetahw cara kerja
dan sistem yang telah dirancang bekerja dengan baik. sesuai dengan apa yang telah
direncanakan,
43.2. Langkah - langkah
Untuk melakukan pengujian pada sistem  keseluruhan ini. maka
menghubungan aniara laptop, mikrokontroler terhubung dengan baik melalm
bluctooth. Pada laptop diketikkan karakter “12345678907 yang akan dikinm ke do/
matriks LED dan hasil tampilan pada Dot matriks hanya muncul * 12345678907
karena hasil tampilan pada Dot matriks tersebut bersifat pergesaran karakter,
Pergeseran ini dilakukan oleh IC 74LS164 yang sebagai IC rester untuk mengeser

bans pada dot matriks LED.

4.3.3. Hasil dan Analisa

Dan hasil pengujian sistem keseluruhan mi dapat dilihat pada gambar 4.3

bernkut :

Gambar 4.5 Hasil Pengujian Sistem Keseluruhan
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Dari hasil pengujian sistem keseluruhan ini, diketahui hahwa tulisan yang
diketikkan pada laprep dan dikidm ke dof matriks LED telah berhasil divji karena

hasil tampilan pada dot matriks LED sama seperti tulisan yang diketikkan dari faprop.
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BAB YV

PENUTUP

Bab ini akan dibahas tentang kesimpulan yang diambil dari keseluruhan pada sub

hah — bab sebelumnyz, vaitu akan dibahas sebagai berikut:

5.1 KESIMPULAN

Dari hasil peraricangan dan pengujian sistern ini maka dapat diambil kesimpulan-nya

seabagai berikul:

]+

Komunikasi bluetooth dapat digunakan sebagai pengganti serial port dan pararell
port vang tidak terdapal pada laptop. dalam menampilkan karakter pada matriks
led .

Proses penulisan informasi yang akan di tampilkan pada matriks led dapat
berlangsung dengan baik.

Komunikasi antara laptop dan mikrokontroller dapat dilakukan dengan baik dan
mudah dengan bantuan modul easy bluetooth

Pada jarak 10 meter hingga 20 meter koneksi bluetooth terkoneksi dengan lancar,
sedangkan pada jarak 30 meter dalam sepuluh kali percobaan mengalami 3 kali
kegagalan koneksi, dan pada jarak 40 meter ke atas bluetooth tidak dapat
terdeteksi oleh laptop atau tidak dapat terjadi koneksi dengan laptop.

Pada kerja sistem ini, apabila hubungan dengan bluetooth terputus, maka tulisan
yang terakhir kali tampil pada dot matriks LED masih telap tersimpan dan tetap di
tampilkan, sehingga pada saat bluetooth terhubung kemhbali maka wlisan tersebut

masih ditampilkan dan dapat di rubah.
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5.2 SARAN
Dalam perancangan sistem ini. untuk lcbih lanjut-Nya dalam penggembangan
sistem ini, maka penulis menyarankan bahwa :

1. Sistem pengiriman data atau komunikasi antara laptop dengan mikrokentroler
menggunakan komunikasi bluetooth jarak pengirimanya bisa semakin jauh.

2. Data yang dikirimkan oleh laptop melalui bluctooth untuk di tampilkan pada
matriks led bukan hanva berupa karakter saja tetapi juga dapal mengirimkan
gambar.

3. Pada pengiriman data ke mikrokontroller yang akan di tampilkan pada matriks
led, menggunakan komunikasi bluetooth. Tidak hanya dapat menerima data dari
bluetooth pada laptop tetapl juga dapat menerima data yang dikirimkan oleh

hluetooth yang terdapat pada handphone,
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Features

= Compatible with MC5®51 Products

= 8K Byles of in-System Reprogrammable Downloadable Flash Memory
- SPI Serial Interface for Program Dawnloading
- Endurance: 1,000 Write/Erase Cycles

* 2K Byles EEPROM

— Endurance: 100,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-evel Program Memory Lock

286 x 8-bit Intermal RAM

32 Programmabile VD Lines

Threa 16-bit Timer/Caounters

Nine Interrupt Sources

Programmable UART Serial Channal

§P| Seral Interface

Low-power ldle ard Power-down Modes

Interrupt Arcovery fram Powear-down

Programmabile Watchdog Timer

Dual Data Pointor

Powar-oft Flag

W & ¥ ® B & & & & & B @0 4 @

Description

The ATBESB252 is a low-powar, high-perfiormance CMOS 8-bil microcontroller with 8K
byles of downloadsble Flash programmable and erasable read-only memory and 2K
bytes of EEPROM. The devica is manulactured using Atmel's high-density nonvolatile
memaory technology and is compalible with the industry-standard 80C51 instruction
set and pinoul. The on-chip downloadable Flash allows the program memory (o be
reprogrammed |n-Syslem through an 5P serial interface or by a conventional nonval-
alile memory programmer. By combining a versalile 8-bit CPU with downloadable
Flash on a monolithic chip, the Atmel ATB358252 is a powerdul microconlraller, which
provides a highly-flexible and cost-effective solulion to many embedded control
applications.

The ATEOSB252 pravides the following standard features: BK bytes of downloadable
Flash, 2K bytes of EEPROM, 256 byles of RAM, 32 1O lines, programmable watchdog
timar, two daia pointers, three 16-bit imer/fcounters, a si-vector two-level interrupt
architecture, a lull duplex serial port, on-chip oscillator, and clock circuitry. In addifion,
the ATBS58252 |5 Cesigned with static logic for cperation down to zero freguency and
supports two software selectable power saving modes. The |die Mode stops the SPU
while allowing the RAM, timer/counters, serial port, and interrupt system 1o continue
tunctioning. The Power-down mode saves the RAM contents but freezes the oscillator,
disabling all other chip funclions until the next external interrupt or hardware reset.
The dewnloadable Flash can be changed a single byte at a time and is accessibie
through the 5P| serlal interface. Holding RESET active lorces the SPI bus inlo & serial
programming interface and allows the program memaory to be written to or read from
unless lock bits have been activated.

ATEL

T T

8-bit
Microcontroller
with 8K Bytes
Flash

AT8958252

Not Recommended
for New Designs.
Use ATB9S8253.
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Pin Configurations

Pin Description

vCC
GND

Port 0

Port 1

2
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Ground.

Port O is an 8-bit open drain bi-didirectional YO porl. As an oulput port, each pin can
sink aight TTL inpuls. When 15 are wrillen to por 0 pins, the pins can be used as high-
impedance Inputs.

Porn 0 can also be conligured to ba the muliplexed low-order address/data bus during
accesses o external program and data memory. In thls mode, PO has [nlernal pull-Ups.

Porl 0 also receives the code byles during Flash programming and oulpuls the code
bytes during program verification. External pull-ups are reqguired during program
varification,

Port 1 iz an 8-bit bi-directional YO port with intemal pull-ups, The Port 1 output butfers
can sink/source four TTL inpuls. When 1s are wrilten Lo Port 1 ping, Lhey are pulled high
by the Intarnal pull-ups and can be used as inpuls. Ag inpuls, Porl 1 ping thal are exter-
nally being pulled low will source current (|, ) because of Ihe inlemal pull-ups.
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Port 2

Port 3

AIMEL

Soma Port 1 ping provide additional functions. P1.0 and P1.1 can be configured to be
the timerfcounter 2 external count input (F1.0/T2) and the timerfcounter 2 trigger input
(P1.1/T2EX), respeclivety,

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured as the 5P| slave port select,
dafa input/outpul and shift clock inpultfoulput pins as shown in the following table.

Port Pin | Alternate Functions

| P1Oo | T2 {external count input to Timed'Counter 2), clock-out
F1.1 TEE_)& (TimernCounler 2 caplura/redoad tigger and direction coniral)
F1.4 . 55 (Slave por salect inpuf) . -
Pi.5 MOS5I (Master data outpal, slave data inpul pin for SPI channal)
F1&_ R MIS0 {Master data input, slave data outpal pin for SPI c:-i'l-annalj
Bl oL (Masier clock Dulpu;ﬂa_'ﬂl!_cla_l;lr;u'l;llﬂ_ﬁ;r ;Sleannei} o

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

Paort 2 is an 8-bit bi-directional /O port with intamal pull-ups. The Port 2 output buffers
can sink/source four TTL inputs. When 15 are wrillen 1o Porl 2 pins, they are pulled high
by the inlernal pull-ups and can be used as Inpuls. As inpuls, Porl 2 pins thal are exter-
nally being pulled low will source current (|, ) because of the inlernal pull-ups.

Port 2 emits the high-prder address byte durning fetches from external program memary
and during accesses lo external data memory 1hat use 16-bil addresses (MOVXY &
DPTA). In this application, Port 2 uses strong intemal pull-ups when emitting 1s. During
gecesses lo exlermnal data memory thal use 8-bit addresses (MCVX @ RI), Por 2 emits
the conkents ol the P2 Special Funclion Register,

Pon 2 also recelves the high-order address bits and some control sigrals during Flash
programming and verfication.

Port 3 is an 8-bit bi-directional VO port with internal pull-ups. The Port 3 culput buffers
can sink/source four TTL inputs. When 1s are written 1o Port 3 pins, Ihey are pulled high
by tha inlernal pull-ups and can be used as inpuls. As inputs, Port 3 pins that are exter-
nally being pulled low will source cumrent (I, ) because of the pull-ups.

Paort 3 receives some conltrol signals for Flash pragramming and verification,

Port 3 alsc serves the functions of various special lealures of the ATB9SA252, as shown
in the tollowing table,

AT B0 S 825 oS
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e A THOSRZSS

RST

ALE/PROG

XTAL1
XTAL2

0] 1 GE=MIC RO -0

Fart Fin | Alernate Functions
| P3.0 AXD (serial input port)
P31 TXD (serial outpul port) -
P32 MTO {external intarrupt 0)
P33 | INTT (extarnal interrupt ;J ;
P3.4 TO {timer O external i;';put}
Tﬁé - T1 {timer 1 external input)
Pag WR {sxtzrnal data memary write siroba) o
P37 - - RO {Eu:t&mal data memory read strobe) n

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

Address Lalch Enable is an output pulse for lalching the low byle of the address during
accesses lo exlernal memaory. This pin is also the program pulse input (PROG) during
Flash programming,

In normal operation, ALE is emitted al a conslant rate of 1/6 the oscillator frequency and
may be used for external timing or clocking purposes. Note, however, that ene ALE
pulsa is skipped during each access (o exiemal data memory,

If desired, ALE operalion can be disabled by setting bit O of SFR location 8EH. With the
bit set, ALE is active only during & MOVX ar MOVGC instruction. Otherwise, the pin is
weakly pulled high. Setling the ALE-disable bil has no elfect if the microcontrolisr is in
axlernal execulion mode.

Program Store Enable is the read sirobe to exlemal pregram memory,

When the ATESSB25Z is sxaculing code from axlerngl program memory, PSEN is ach-
vated Iwice each machina cycle, excepl that iwo PSEN activalions are skipped during
aach access to exlernal data memory.

External Access Enable. EA must be strapped to GND in order o enabie the device la
leich code from external program memory locations starling at 0000H up to FFFFH.
Nole, however, that if lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to V. for internal program executions, This pin also receives the
12-voll programming enable voltage (V) during Flash programming when 12-volt pro-
gramming is salectad,

Input to the inverting oscillator amplifier and input 1o the internal clock operating circuit.

Output from the Inverting oscillator amplifier,

AIMEL 5

n




Special Function
Registers

ATEL

L3

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

Mole lhat not all of the addresses are occupied, and unoccupied addresses may nol be
implemented on the chip. Read accesses to these addresses will in geraral raturn rans
dom data, and write accesses will have an indelerminate ellect,

User sallware should nol wrile 15 Lo these unlisled localions, since they may be used in
luture products Lo invake new features, In that case, the resel or inaclive values of Ihe
new bits will always be 0.

Timer 2 Registers Control and status bits are contained in registers T2CON (shown in
Table 2} and T2MOD {shown in Table 8) for Timer 2. The register pair (RCAPZH,
RCAP2L) are the Caplure/Reload registers Tor Timer 2 in 16-bil caplure mode or 16-bil
auto-reload mode.

Table 1. ATBISE252 SFH Map and Reset Values
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Table 2. T2CON — Timer/Counter 2 Control Regisler

T2C0N Address = 0C8EH Reset Value = 0000 0O00B
Bit Addressabie

| TF2 EXF2 RCLK | TCLK | EXEN2 TR2 ciz | CR/AL2
Bt | 7 6 5 | # | 3 2 1 0

Symbol | Function |

TFR2 Tirner 2 cvadiow flag sat by a Timar 2 ovadlow and must be deared by soltwarns, TF2 will not be st whan aither
RCOLK = 1 0r TCLK = 1.

EAF2 Timer 2 external flag sst when either a capiure or reload is causad by a negative ransition on T2EX and EXENZ =1,
Whaen Timer 2 intarrupt is enabled, EXF2 = 1 will cause the CPU o vector 1o tha Timer 2 intarrupt routine. EXF2 must be
clearad by sofiware. EXF2 doas nol cause an intermupl in up'down counter mode (DCEM = 1).

RCLK Raceive clock anable. When sat, causes the serial porl to use Timer 2 ovarflow pulses for its receive clock in sanal port
Modes 1 and 3. RCLK = 0 causes Timer 1 cvedlows o be used lor thae reeaive clock.

TOLK Transmil ook enable. YWhen sel, causes Ihe sorial porl to usa Timer 2 overfiow pulses lor ils transmil clock in sedal porl
Modes 1 and 3. TCLK = O causes Timer 1 overflows to be used for the transmit dock.

S L el |

EXENZ Timer 2 sxiermal anabie. When set, allows a captune of relead o occur 35 a rasult ol a negative Iransition on T2EX if
Timer 2.i5 not baing used 10 cleck ine senal porn. EXENZ = 0 causes Timer 2 1o ignore evanis at TZEX.

TRZ ! Stari/Slop conlral bor Timer 2. TR2 = 1 starls the lmer,
| &2 Timer ar counter selaet for Timer 2, 02 = 0 for fimer function, CT2 = 1 for exemal avent counter {talling edga
| triggarad).

CR/RL2 Capture’Relead salect. CR/RLE = 1 causos caplures 1o occur on nagalive ransitions al T2EX il EXEN2=1. CHALZ = {
causas automalic reloads o oceur whan Timer 2 overflows or nagative transiions occur at T2EX whan EXENZ = 1. Whan
aither AGLK or TGLK = 1, this bitis ignored and the timer is lorced 10 auto-reload on Timear 2 averlow,

ATMEL !
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Watchdog and Memory Contrel Register The WMCON ragister conlains conlrol bits for the Waichdog Timer (shown in
Table 3). The EEMEN and EEMWE bils are used to selecl the 2K byles on-chip EEFROM, and 1o enable byte-write, Tha
DPS bit selecis one of two DPTA registers avallable,

Table 3. WMCON—Walchdog and Memary Control Hegister

WMCOM Address = 96H Reset Value = 00 00108
| Ps2 P51 P50 I EEMWE EEMEM | oPs WDOTRST WDTEM
Bit T i 5 4 2 2 1 a
Symbaol | Funection
P&z Prascaler Bits for the Walchdog Timer. When all three bits are sel 1o “0°, the walchdog limer has & nominal pariod of
P& 16 ma. When all three bits are sat 1o =17, the nominal period is 2048 ms.
PS0
| EEMWE EEPAOM Data Memary Wrile Enable Bil, Sel this bit to 1" betore initisting byte write 1o on-chip EEPROM with the
ri MOV instruction. Uszer softwane should set this bit 100" after EEPROM write is complated.
| EEMEN Internal EEPROM Accass Enable. Whan EEMEN = 1, the MOVX instruction with DFTR will access on-chip EEPROM
instead of external data memory. When EEMEN = O, MOVY with DPTR accesses axiemal data mamory.
DPS Data Pointer Register Salact DPS = 0 salacts tha first bank of Data Pointer Register, DPO, anc DPS =1 zalecls the
second bank, OF1
WOTRST | Watchdog Timer Reset and EEPAOM Ready/Busy Flag. Each tima this bit is set to “1° by user soltware, a pulse is
ROY/BSY | generated to reset the watchdog Bmar. The WOTRST bitis than automatically esat 1o 0" in the next insiruahion oydle,
The WDTEST bit is Writs-Only. This bit also servas as the ADY/BSY Hag in a Read-Only mode during EEPROM writa.
ADY/B5Y = 1 means thal the EEPROM is ready 1o be programmed. Whila progrRmming operatons are baing executed,
the RCY/BSY bit equals “D° and is awlomatically reset to “1" when programming is completad.
WDTEM Watchdog Timer Enable Bit, WOTEM = 1 enablas tha watchdog timer and WOTEM = 0 digablas the watchdog timnar.
8 AT 80 825 e ——
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5P| Registers Control and siatus bits for the Seral Peripheral Interface are contalned In
ragisters SPCR (shown in Table 4) and SPSR (shown in Table 5). The SPI data bits are
contained in the SPOR register. Writing the SPI data register during serial data transier
sets the Write Collision bil, WCOL, in the SPSR regisier. The SPDR is double buffered
for writing and the values in SPOR arae not changed by Resel,

interrupt Registers The global interrupt enable bit and the Individual interrupt enahble
bils are In the IE register, In addition, the individual interrupt enable bit for the SPI s in
the SPCR register. Two priorities can be sel for each of the six interrupt sources in the
IP register,

Dual Data Pointer Registers To faclitate accessing both internal EEPROM and exter-
nal data memaory, Iwo banks of 16-bit Data Pointer Registers are provided: DPD at SFR
address locations B2H-B3H and DP1 at 84H-85H. Bil DPS = 0 in SFR WMCON selecis
OP0 and DPS = 1 seleclts DP1. The user should ALWAYS initialize the DPS bil ta the
appropriate value belore accessing the respective Data Pointer Register.

Power Off Flag The Power ONf Flag (POF) is located al bit_4 (PCON. 4} in Lhe PCON
SFR, POF is sel fo “1" during power up. It can be sel and reset under software contral
and is not aifecied by RESET,

Table 4. SPCR — SPI Conlral Register

SPCH Address = D5H Resel Value = 0000 01XXB l
| . | S
SPIE see | pomD | wmsR | croL CPHA spr1 | spRo |
 —— ! == Il = ! ] =
| Bit . T G 5 :. 4 I 3 2 1 | 0 |
| Symbol | Funetion
SRIE 5P Interrupt Enable. This bil, in conjunction with the ES bit in the IE register, enables SPI intammupts: SPIE = 1 and ES =
1 enable 5P| interrupls, SPIE = 0 disables SP1 intermpts. )
SPE 5P| Enable. 5P1 = 1 enables the 5Pl channel and connecis 55, MOSI, MISO and SCK 1o pins P1.4, P1.5, P1.6,and P1.7.
5Pl = 0 disabias the SPI charnal.
CORD Ciata Order. DORD = 1 selects LSB first data transmission. DOAD = 0 selects MSE first data trRnsmission.
METH Master/'Slave Select, METR = 1 selects Master SPI mode. M3TR = 0 selects Slave 5P| mode.
| cPoL Cleck Polarity. When CPOL = 1, SCK is high when idle. When CPOL = 0, SCK of the masier device is low when nol
transmitting . Please rafer to figure on 3P| Glock Phase and Polanty Gontrol.
CRHA, Clock Phasze. The GPHA bt together with the CPOL bit comtrols the clock and data retationship between master and
| glave. Please refer to figure on SPI Clock Phase and Polarity Contral.
SFRO 5Pl Clock Rate Seiect. These two bils control the SCK rate of the device configured as masler. SPA1 and SPRQD hawve no
SPR1 effect an the slave. The relationship between SCK and the oscillator frequency, Foep, i as follows;
SPR1  SPRD  SCK = Fg, divided by
o o 4
| o 1 16
i 1 0 64
1 1 128

D401 SCRO—3005
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Table 5. SPSR — SPI Status Regisler

| SPSH Adaress = AAH

Reasar Valus = 00XX XX X¥B |

SP| dala regisier.

= 1. The SPIF bit iz cheared by reading tha SP| status ragistar with SPIF and WCOL bits sal, and then readingAwriting he

| SFIF WCOL - = e = = |
Bit | 7 & 5 F i 3 2 | 1 0 | |
Symbol ! Function
SPIF SPI Intarrupt Flag. Whan a senal iransler is complste, the SPIF i is set and an intermupl is generated i SPIE=1and ES

WCOL Write Collision Flag. The WCOL bitls sal if the SPI data register is written during a data iransfer. During data transfer, the
rasull of reading the SPDA register may be incorrect, and writing 1o ithas no effect. The WCOL oif (and the SPIF bit) ars |
cleared by reading the 3P| slalus register will SPIF and WCOL sel, and then accessing the SF1 data register. |

Table 6. SPDR - SPI Dala Register

SPDR Address = §6H

Resat Value = unchanged

| SPD7 | SPDE SPD5 SPD4 sPp3 | sPD2 SPD1 SPDO
f Bt |7 | 6 5 | 4 a | 2 1 0 |
Data Memory — The ATB9SE252 implements 2K bytes of on-chip EEPROM for dala storage and 256

EEPROM and RAM

byles of RAM. The upper 128 bytes of RAM occupy a paraliel space to the Special
Function Regislers. That means the upper 128 byles have the same addresses as the
SFR space but are physically separate from SFR space.

When an instruction accesses an inlarnal location above adcress 7FH, the address
maode used in the instruction specilies whethar the CPU accesses the upper 128 bytes
of RAM or the SFR space. instructions that use direct addressing access S5FR space.

For example, the lollowing direct addressing inslruction accesses lhe SFR al locatian
QAOH (which s P2}.
MOV DAODH, ¥daca

Instructions thal use indirect addressing access the upper 128 bytes of RAM. For exam-
pla, the following indirect addressing instruction, where RO contains 0AOH, accesses the
data byle al address OA0H. rather than P2 (whose address is QADH),

HOV 8RO, fodaics

Mote that slack eperalions are examples of indirect addressing, so the upper 128 byles
ol data HAM are available as slack space.

The on-chip EEFROM data memory is selected by setting the EEMEN bil in the
WMCON register at SFR address location 96H. The EEPROM address range Is from
000H to TFFH, The MOVX instructions are used o access lhe EEPROM. To access ull-
chip data memeory with the MOVX instructions, the EEMEN bil needs o be sel to =07,

The EEMWE bit in the WMCDN register needs to be sel 1o *1” before any byte localion
in Ihe EEFROM can be writlen. User software should reset EEMWE bit to "0" if no fur-
ther EEFROM writa is required. EEPROM wrile cycles in the serial programming mode
are sell-imed and typically take 2.5 ms. The progress of EEPROM wrile can be moni-
tored by reading the ROY/BSY bit (read-only) in 8FR WMCON. RDY/BSY = 0 means

10 A T89S 8 2 5 s —
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Timer0and 1

Timer 2
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programming is still in progress and ROY/BSY = 1 means EEPROM write cycle is com-
pleled and another write cycle can be initiated.

In eddition, during EEPROM programming, an attempted read from the EEPROM will
feich the byte being wrilten with the MSB complemented. Once the wrile cycle is com-
pleted, rues dala are valid al all bit localions.

The programmable Watchdog Timer (WDT) operates from an independent internal
oscillator. The prescaler bits, P30, P51 and PS2 In SFR WMCON are used to sal the
period of the Walchdog Timer [rom 16 ms to 2048 ms. The avallable timer periods are
shown in the following lable and the actual timer periods (at Ve = 5V) are within £30%
of the nominal.

Tha WDT is disabled by Power-on Raset and during Power-down. ILis enabled by sel-
ling the WDTEMN bil in SFR WMCON (address = 96H). The WDT is resel by selting the
WDTRST bit in WMCON. When the WDT times out wilhout being resel or disabled, an
internal RST pulse is generated to raset the CPU.

Table 7. Walchdog Timer Pariod Selaction

WDT Prescaler Bits

P52 o I P51 | - i'-‘SCI | Period [(nominal)

a o] 1] 16 ms
- ; | 2ms

EI_ 1 D EII ms

- o 1 1 128 m3
1 a l] . 258 ms
1 ¥ ] 1 - 512 ms
1 _1 ‘ i} 1024 me B
1 ' 1 1 2048 ms N

Timer 0 and Timer 1 in the ATB258252 operate the same way as Timer 0 and Timer 1 in
the ATBSC51 and ATB3CSH2. For further information on the timers' aperalion, reler to the
Atmel web site (hilp:ff/www_almel.com). From the home page, select “Products”, then
“Microcantrollers, then “B051-Architecture®. Click an “Documentalion”, then on “Olher
Documents™ Open the doecument “AT8S Series Hardware Description”.

Timer 2 is a 16-bit Tumer/Counter thal can operale as either a timer of an event Counter.
The type ol operation is selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Tirmer 2 has lhree operating modes: capture, aulo-relead (up or down counting), and
baud rate generalor. The modes are selecled by bits in T2CON, as shown in Table 8.

Timer 2 consists of two B-bit registers, TH2 and TL2. In the Timer lunction, the TL2 reg-
ister 15 incremented every machine cycle. Since a machine cycle consists of 12
ascillalor pariods, the count rate is 1/12 of the oscillator frequency.

Im 1he Counter function, the regisler is incremenled in response to a 1-10-0 transition at
lts corresponding external input pin, T2, In this function, the exlernal inpul is sampled
during S5P2 of every machine cycle. When the samples show a high in one cycle and &
low in the next cycie, the count is incremented. The new count vaiue appears in the reg-
ister during 53P1 of the cycle Tollowing the one in which the transition was detected,

AIMEL i
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Since two machine cycles (24 oscillalor periods) are required o recognize a 1-to-0 tran-
sition, the maximum count rate is 1/24 of the oscillalor lrequency. To ensure thal a given
level is sampled al lzast once belore il changes, the level should be held Tor al leas! one
(ull machine cycle.

Table 8. Timer 2 Operating Modes

| RECLK + TCLK CP/ALZ TR2 | MODE
o 0 1 | 18-bit Auto-reload
0 E 1 16-bi Gaphure
- 1 - 4 1 Baud Rale Genaralor
X x | o |wom B
Capture Mode In the capture mode, two options are selected by bil EXENZ in T2ZCON. [ EXENZ = 0,

Timer 2 is a 16-bit timer or counler which upon overllow sets bit TF2 in T2CON, This bit
can lhen be used to generate an interrupl. It EXEN2 = 1, Timer 2 perlorms the same
operation, but a |-to-0 fransition al external input T2EX also causes the current valus in
THZ and TLZ to be caplured into RCAP2H and RCAP2L, respectively. In addition, the
transition at T2EX causes bit EXF2 in T2CON to be sat. The EXF2 bit, like TF2, can
generate an interrupt. The caplure mode is illustrated in Figure 1,

Figure 1. Tirmer 2 in Caplure Mode

0SC |——- 12
hl -£ME=U _‘._._..__.__.
T -{——':;- : '_s—|-— ——+} ™H2 :I'LE -[ TF2 (]
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- TRZ _ G e
T2 =1 Lt Fl
D- - - i e | | \\;'J: _b\l.‘"f =
T2 PIN CAPTURE| ' | D—‘
| RCAPZH | RCAPZL | J
TRAMNSITHIMN
TIMER 2
DETECTOR INTERRUFT
T2EX PN I:l , _'-l__ J———{-----c - '.-"---——-----.-____‘.. Exwpe: e o w4
o T cowtRoL
EMEN2
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Auto-reload (Up or Down Timer 2 can be programmed (o count up or down when configured in its 16-bit auto-

Counter)

reload mode. This feature is invoked by the DCEN {Down Counler Enable) bit located in
lhe SFR T2MOD (se¢e Table 3). Upon resel, the DCEN bil is set to 0 so that timer 2 will
defaull to count up. When DCEN is sel, Timer 2 can counl up or down, depending on 1he
walus of the T2EX pirn,

Figure 2 shows Tirmer 2 aulomatically counling up when DCEN = 0. In this mode, two
oplions are salected by bit EXENZ2 in T2CON. Il EXEN2 = 0, Timer 2 counts up to
OFFFFH and then sets the TF2 bil upon overllow. The overflow also causes the timer
regislers 1o be reloaded with the 16-bil value In RCAP2H and RCAPZL. The values in
RCAP2H and RCAP2L are preset by software. | EXEN2 = 1, a 16-bil reload can ba trig-
gered aither by an overfllow or by a 1-lo-0 transition at external inpul TZEX. This
transition also sels the EXF2 bit. Both the TF2 and EXF2 bils can generate an interrupl
if enabled,

Selting the DCEN bil enables Timer 2 1o count up or down, &s snown in Figure 3, In this
mode, the T2EX pin controls the direction of the count. A logic 1 al T2ZEX makes Timer 2
caunt up. The timer will overflow at GFFFFH and sel the TF2 bit. This overflow also
causes the 16-bit value in RCAP2H and RCAP2L 1o be reloaded into the timer registers,
TH2 and TL2, respectivaly,

A logic O at TZEX makes Timar 2 count down, The timer underflows when THZ and TL2
equal the values stored in ACAP2H and RCAPZL. The underflow sets the TFZ bit anad
causes OFFFFH lo be reloaded inlo the Limer regislers.

The EXF2 bit loggles whenever Timer 2 averflows or underlows and can be used as a
17th bil of resolution. In this operaling mode, EXF2 does not flag an interrupt.

Figure 2. Timer 2 in Aulo Reload Mode (DTEN = 0)
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Table 9. T2MCD - Timer 2 Mode Conlrol Regisler

| T2MOD Address = OCOH
Not Bit Addressable

Resel Value = XXXX XX00B

- = - - -~ - TZ0E | DCEN
Bit T G L 4 3 2 1 ! O
Symbaol Function
- Mot implemented, rasarved for future use.
T2OE Timer 2 Culpul Enable b,
DCEMN Whan sa1, this bit allows Timer 2 to be conligured as an up/down countar,
Figure 3. Timer 2 Auto Reload Mode (DCEN = 1)
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Figure 4. Timar 2 in Baud Rate Generator Mode
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Baud Rate Generator Timer 2 is selected as the baud rate generalor by setling TCLK and/or RCLK in T2CON
{Table 2). Note thal the baud rates lor transmit and receive can be different If Timer 2
is used for the receiver or transmitter and Timer 1 is used for the olther funclion.
Satting RCLK and/or TCLK puts Timer 2 into its baud rate generator mode, as shown in
Figura 4.

The baud rate generator mode is similar to the auto-reload mode, in that a rollovar in
THZ causes [he Timer 2 registers to be reloaded with Lhe 16-bit valua in registers
RCAP2H and RCAPZL, which are preset by soflware.

The baud rales in Modes 1 and 3 are determined by Timer 2's overflow rate according 1o
the lollowing egquation.

Timer 2 Overflow Rate
16

Modes 1 and 3 Baud Rates =

The Timer can be configured for sither timar or counter operation, In most applications,
itis cenfigured lar imer operation (CPT2 = 0). The timar operation is differant for Timer
2 when it is used as a baud rate generator. Normally, as a timer, it increments every
machine cycle (at 1/12 the oscillator frequency). As a baud rale generalor, however, i

increments every slate Ume {at 1/2 the osclllator frequency). The baud rate formula is
given below,

Modes 1and3 _ Oscillalor Fregquency
Baud Hale 32 x 65636 - (RCAPZ2H, RCAPZL)]

whers (RCAP2H, RCAP2L) is the conlent of RCAP2H and RCAP2ZL taken as a 18-hil
unsigned integer.

ATMEL e
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Timer 2 as a baud rate generator 15 shown in Figure 4. This figure is valid only I RCLK
or TCLK =1 in T2CON. Nole that a rollover in TH2 does nolt set TF2 and will not gener-
ate an interrupl. Note Lo, that il EXEN2 is sel, & 1-10-0 lransition in T2EX will set EXF2
Bul will not cause a reload from (RCAP2H, RCAPZL) to (TH2, TL2). Thus when Timer 2
i5 In use as a baud rale generator, T2EX can be used as an extra external interrupt,

Mote that when Timer 2 is running (TR2 = 1) as a timer in the beud rate generator mede,
TH2 or TL2 should not be read from ar writtan to, Under these conditions, the Timer is
incremented every stale lime, and the results of a read or write may nol be accurate.
The RCAFZ registers may be read but shoukd not be written to, because a wrile might
overlap a reload and cause wrile and/or reload errors. The timer should ba turned ot
{clear TR2) belore accessing Lhe Timer 2 or RCAP2 registers.

A 50% duly 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 lwo allernale funclions. It can be pro-
grammed to inpul the external clock lor Timer/Countar 2 or to output & 50% duly cycle
clock ranging from 81 Hz lo 4 MHz (lor a 18-MHz operaling frequency).

To configure the Timer/Counter 2 as a clock generator, bit CT2 (T2CON. 1) must be
cleared and bil T20E [T2MOD.1) mus! be set Bit TR2 {T2CON.2) starts and slops the
tirmear.

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

Oscillator Frequency
Clagk Cul F =
ack Out Frequency = — [65536 - (ACAP2H, RCAP2L) |

In the clock-out mode, Timer 2 rollovers will nol generate an interrupt. This behavior is
similar ke when Timer 2 is used as a baud-rate generator. |tis possible lo use Timer 2 as
a baud-rate generalor and a clock generator simultanecusly. Note, however, that the
baud-rate and clock-oul Irequencies cannot be delermined independently from one
another sinca thay both vse RCAP2H and RCAP2L,

16 AT B D e
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Figure 5. Timer 2 in Clock-out Mode
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Serial Peripheral
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The UART in the ATBS58252 operalas the sama way as the UART in the ATBRCET and
ATAOCSE2. For lurther information on the UART operation, refer 1o the Atmel web site
(hitp:fwww. atmel.com). From the home page, select "Products™, then "Microcontrollers,
then "8051-Architectura”, Click on "Documentation”, lhen on “Other Documents". Cpen
the document "AT8%9 Series Hardware Description”,

The serial peripheral interface (SP1) allows high-speed synchroncus data transfer
between lhe ATS058252 and peripheral devices or between several ATS058252
devices. The ATESSB252 5PI lealures include the lollowing:

= Full-Duplex, 3-Wire Synchronous Dala Transfer

*  Master or Slave Operation

= 1.5 MHz Bil Frequancy {max.)

= |LSB First or MSB First Data Transfer

»  Four Pragrammable Bit Rates

= End of Transmission Interrupt Fiag

+  Write Collision Flag Protection

*  Wakeup from |dle Mode (Slave Mode Only)

The interconnection between master and slave CPUs with SP| Is shown in the following
Iigure. The SCK pin is the clock output in the master mode but is the clock input in the
slave mode. Wriling to the SPI data register of the master CPU staris the SPI clock gen-
erator, and the data written shifts oul of the MOS| pin and into the MOSI pin of the slave
CPU. Alter shifting one byle, the SP| clock generalor stops, selting the end ol Iransmis-
sion llag (SPIF). i bolh the 3P interrupt enable bil (SPIE) and the serial port inlerrupl
enable bil (ES) are sel, an interrupl is requested.

The Slave Select input, S5/P1 4, is set low o select an individual SPI device as a slave.
When S5/P1.4 is set high, the SPI port is deactivated and the MOSI/P1.5 pin can be
usEd 85 &n inpul

There are four combinations of SCK phase and polarity with respect to serlal data,
which are determined by control bits CPHA and CPOL. The 5P| data transfer lormals
are shown in Figure 8 and Figure 9.

Figure 7. SPI Master-slave Interconnection
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Flgure 8. 5P| transfer Format with CPHA =0
SCK GYCLE # T T e
[FOR REFEREMNCE) b : !
| | |
SCK (GPOL=0) el |
|

SCK (CPOL=1)

MOSE T UNNEE 8 W08 A 4 A B A
pradasrel - P A DT R T .
MISO. " MEBT W B r 8 oA K B X B LR e A e
{FROM SLAVE) T el | i i b | i i
SS(TosLAvE) Y | |‘ 4 & I | | i . i
| | ' | ] | i

Mote: Mot defined but normally MSE of charactar just received

Flgure 9. SP! Transfer Format with CPHA = 1
SCK CYCLE # (—1‘]' '
|

{(FOR REFERENCE)
SCK (CPOL=0) [

SCK (CPOL=1) el

5]
]
=
|
-——— i
| I
-
i
=
k |
|
A i
i'\l
A< -
i i
i
[}
Lo

-

wost st s s L SN e
(FROM MASTER) ! i J it (R O s
! i

R 0 S T WD
(FROM SLAVE) | i ‘ . i

S3{TOSLAVE) 4

Mota:  “Not delinad bul normally LSB of previously Iransmitled character.

Interrupts The ATB558252 has a lotal of six interrupl veclors: two external interrupts (INTO and
INTT), three limer inlerrupls (Timers 0, 1, and 2), and the serial port interrupt. These
interrupls are all shown in Figure 10.

Each of these interrupl sources can be individually enabled or disabled by setting or
clearing a bit in Special Function Register |E. IE also conlains a global diseble bit, EA,
which disables all inlerrupls al once.

Mote that Table 10 shows thal bit position 1E.8 is unimplemented, n the ATS2CS1, bil
position 1E.S is also unimplemented. User software should not write 15 to thess bit posi-
lions, since thay may e used in fulure ATBS products.

Timer 2 interrupt is generated by the logical OR of bits TF2 and EXFZ2 in register
T2CO0M. Neither of these flags is cleared by hardware when the service routine s vec-
tored to. In fact, the service routine may have to detenmine whether it was TF2 or EXF2
thal generated the interrupt, and that bit will have 1o be cleared In soltware.

Tha Timer O and Timer 1 flags, TFD and TF1, are sel at S5P2 of the eycle in which the
timers overdlow. The values are then polled by Lhe circuilry in the next cycls. However,
the Timer 2 llag, TF2, is set al 32P2 and is polled in the same cycle in which Lthe limer
overiiows,

!
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ATMEL

Tabie 10. inlerrupl Enable {IE) Register

| (MsB)(LSB) i
EA | ET2 ES ._ ET1 EX1 ETD Ex0 | ‘
Enabla Bit = 1 anables the inlernypt. - |
Enable Bit = D disables the imtemupt. |
! Symbal ! Posltion | Funetion I
EA IE.7 Disables all interrupts. i EA =0, no interrupl B acknowledged. | EA = 1, each interrupi
source is individually enabled or disabled by setiing or clearing its enable bil
- IE.& Reserad,
ET2 IE.5 Timear 2 intorrupl anatle bit,
ES . IE.4 SPland UART intermipt enakbie bil.
ET1 B IE.3 Timer 1 intarmupt enable bil, -
EX1 IE.2 Extamal inlerupt 1 enable bit.
ETO IEA Timer 0 i;'ﬂarrum enabie bi.
EXQ - IE.0 Exlemal interrupt O enabla t:-ll.

Figure 10. Interrupt Sources

T —--{ iEDJ—r
1 i

TFa - - e
= s |
N —0 e ET | —
1
L _.' |
TF1 L4
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Oscillator
Characteristics

G0 ORS00

XTALY and XTAL2 are lhe inpul and outpul, respectively, of an inverting amplifier that
can be configured for use as an on-chip sacillator, as shown in Figure 11, Either o
quartr erystal or ceramic resonator may be used. To drive the device from an axtarnal
Clock source, XTAL? should be left unconnected while XTALT s driven, as shown in
Figure 12. There are no requirements on the duty cycle of the exiernal clack signa)l,
since lhe inpul o Lhe inlemal clocking circuitry Is through a divide-by-two {lip-flop, but
mirimum and maximum voliage high and low lime specifications musl be vbserved.

Figure 11. Oscillater Conneclions
Ce

i I_ HTALZ

[

f;lk—--— —l - XTAL1

GMO

II|1! + - —.?__-

Mote: C1,C2 = 30pF + 10 pF lor Crystals
40 pF + 10 pF for Caramic Resonators

Figure 12. External Clock Drive Configuration

NG =] XTAL2
EXTERNAL
OSCILLATOR —~—— XTAL1
SIGNAL
it N
|
|
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idie Mode

Power-down Mode

Program Memory

Lock Bits

AIMEL

[fzie s—s Snal =il

In idle mode, the CPU puls itsell 1o sleep while all the on-chip peripherals remain active.
The mode is invoked by sofiware. The conlenl of the on-chip HAM and all the special
functions ragisters remain unchanged during this mode. The idle mode can be termi-
nated by any enabled interrupl ar by a hardware reset,

Male that when idle mode is lerminaled by a hardware reset, the device normally
resumes program execulion from where il lefl off, up lo two machine cycles before the
internal reset algorithm takes control. On-chip hardware inhibits access 1o intermal RAM
in this event, but access 1o the porl pins is not inhibited. To eliminate the possibility of an
unexpected write to a port pin when idle moda is terminaled by a reset, the instruchion
following the one thatl invokes idle mode should not write to a port pin or (o external
MEMmory.

Status of External Pins During Idle and Power-down Modes

Program | |
Meogde Mamony ALE | PEEN POFTD PORTi | PORT2 PORT3
lefla infernal N Data Data | Data Daita
| tale | Exfernal 1 | 4 Float Data Address Data
I-‘awardnwn" -_In_tarr_hal ; D | Q Dl ! Data ] J Dla;a Data
Power-down External a | a Floal Deta | pets Data

In lhe power-down mode. the osclllator is slopped and the instruction that invokes
power-down is Ihe las! instruclion execuled. The on-chip RAM and Speclal Function
Hegislers retain their values unlil the power-down mode is lerminaled. Exil lrom power-
down can be initiated eilher by a hardware reset or by an enabled external interrupt.
Aesel redefines the SFRs bul does not change the on-chip BAM. The resel should nat
be activated before V.. is reslored to its normal operaling level and musl be held active
long encugh lo allow the oscillalor to restart and siabilize,

To exil power-down via an interrupt, the external interrupl must be enabled as level sen-
silive before enlering power-down. The interrupt service rouling starts at 16 ms
{nominal) after the enabled interrupt pin is activaled.

The ATB9SB252 has three lock bils that can be lell unprogrammed (U} or can be pro-
grammed (F} to oblain the additional features listed in the following lable.

When lock bit 1 is programmed, the logic level st the EA pin is sampied and |etched dur-
ing resel | the device is powered up withoul a rasat, Ihe lalch initializes to a ranocom
value and holds that value unlil resel is aclivated. The latched value of EA must agree
with the current logic level at thal pin in order for the device o lunction prapery.

Once programmed, the lock bils can only be unprogrammed with the Chip Erase opera-
lions in enther the parallel or seral modes.

Lock Bit Protection Modes!"®

Program Lock Bits

l

LB1 LB | LB3 | Protection Typa
1 ] u u Mo Inarnal memary lock feaive
2 F u L MOV G instructions executed from exiemal program memory ane disablad hom fetching coce byies from
. internal mamory. EA ks sampled and laiched on rassl and further programming of the Flash memeory
) i - | (parahel or sarial mode) is disabled, )
a F P 4] Same 88 Moda 2, but parallal or sesial verity are also oliaa blad,
4 P | P | © | SameasMode 3, but sxemal exscution is alse disabled.

22

Motes: 1. U= UHﬁm-Qmmn'm
2. P = Prograrmmed
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Programming the Atmel's ATB358252 Flash Microcontroller offers 8K byles of in-system reprogrammable
Flash and EEPROM Flash Code mamaory and 2K byles of EEPROM Data memory,

The ATBSS8252 is normally shipped with the on-chip Flash Code and EEFROM Data
memary arrays in lhe erased stale (e contents = FFH) and ready 1o be programmed.
This device suppors a High-vollage {12-V Vip) Parallel programming mode and a Low-
voltage (5-V V) Serial programming mode. The serial programming mode provides a
convanient way to reprogram the ATBSS58252 inside the user's systemn. The parallel pro-
gramming mode is compalible with conventional third parly Flash er EPROM
programmers.

The Code and Data memary arrays are mapped via separate address spaces in the
serial programming mode, n the parallel programming mode, the two arrays occupy
ane contiguous address space: 0000H to 1FFFH for the Code array and 2000H 1o
Z7FFH for the Data amay.

The Code and Dala memory arrays on the ATB9SE252 ara programmed byla-by-byte n
either programming mode. An auto-erase cycle is provided with the self-timed program-
ming operation in the serial programming mode. There is no need lo perform the Chip
Erase operation lo reprogram any memory location in the serial programming mode
unless any of the lock bils have been programmed.

In the parallel prograrmming moda, thera is no aulo-erase cycle. To reprogram any non-
blank byte, the user needs 1o use the Chip Erase operation first 1o erase both arrays.

Perallel Programming Algorithm: To program and verify the ATBSSE252 in the paral-
lel programming mode, the following sequence is recommended;
1. Power-up sequenge:;

Apply powear belween V.. and GND pins.

Set AST pin to “*H"

Apply a 3 MHz ta 24 MHz clock to XTAL1 pin and wail for at least 10 millisecands.
2. Set PEEN pinto“”

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 1o pins P2.6, P2.7, P3.5,

P3.7 to select one 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.
Apphy dala o pins PO.O o PO.T for Wrile Code operalion.
5. Ralse EAV,. o 12V lo enable Flagh programming, erase o verification.

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

7. To verity the byte jusl programmed, bring pin P2.7 to "l” ard read the programmed
data at pins P0.0 to PO.7.

8. HAepeat steps 3 through 7 changing the address and dala for the entire 2K or BK
bytes array or untll the end of the object file is reached.

9. Power-olf sequence;
Set XTAL1 to “L".
Set AST and EA pins to L.
Tum Vi power off,

AIMEL 2
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Programming
Interface

ATMEL

In the parallel programming modea, there is no aulo-erase cycle and to reprogram any
nan-blank byle, the user needs lo use the Chip Erase operalion lirst Lo erase both
arrays.

Data Polling: The ATB958252 féatures DATA Palling o indicate the end af a byle wrile
cycle. During a byte write cycle in the parallel or serial programming mode, an
atternpted read of the lasl byte writlen will result in the complermeant of the written datum
cn PDLT (parallel mode), and on the MSB of the serial outpul byle on MISD (serial
moda). Onee the write cycle has bean completed, true data are valid on all cutputs, and
the next cycle may begin, DATA Polling may begin any time after a8 write cycle has bean
initiated.

Ready/Busy: The progress ol byte programming in the paralie! programming mode can
also be monilored by the RDY/BSY oulpul signal. Pin P3.4 is pullsd Low after ALE goes
High during programming lo indicate BUSY. P3.4 is pulled High again when program-
ming is done to indicate READY.

Program Verify: Il lock bils LB1 and LB2 have not bean programmed, the programmed
Code or Datla byle can be read back via the address and dala lines for verification. The
state of the lock bits can also be verilied directly in the parallel pragramming mode. In
the serial programmming mode, the stale of the lock bits can only be verified indirectly by
chsenving that the lock bit features are enabled.

Chip Erase. Bolh Flash and EEFROM arrays are erased elecirically at the same lime,
In the parallel programming mede, chip erase is iniliated by using the proper combina-
tion of control signals and by holding ALE/PROG low for 10 ms. The Code and Dala
greays ara written with all “1"e in the Chip Erasa operation,

In the serial programming mode, a chip erase operation is initialed by issuing the Chip
Erase instruction. In this mode, chip erase is sell-limed and takes about 16 ms.

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

Serlal Programming Fuse: A programmable fuse |5 available to disable Serial Pro-
gramming if the user needs maximum system security. The Serial Programming Fuse
can anly be programmed or erased in the Parallel Programming Mode.

The ATRGE8252 is shipped wilh the Senal Programming Mode enabled.

RAeading the Signature Bytes: The signatura bytes are read by the same procedurs a3
a normal verilication of locations 030H and 031H, except thal P3.6 and P3.7 must be
pulled bo a logic low, The values returned are as follows;

{030H) = 1EH indicates manufactured by Atmel
{031H] = 72H indicates BISB252

Every code byte in the Flash and EEFPROM armmays can be wrilten, and the entire amray
can be erased, by using the appropriate combination of control signals. The wrile opera-
tion cycle is seli-imed and once initiated, will automatically time itsell lo complation,

Most worldwide major programming vendors offer supporl for the Almal ATBS microcan.
troller serles. Please canlact your local programming vendor tor the appropriate
soliware revision.

24 I 2 B & S Y
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Serial Downloading

Serial Programming
Algorithm

(FLER LRt lle W ii e

Botlh the Code and Data wmemory arrays can be programmed using the seral 3P bus
while RST is pulled to V... The serial inlerdface consists of ping SCK, MOS| (inpul) and
MISD {oulpul). Afler BST is set high, the Programming Enable instruction neede o be
execulad lirst before program/erase operations can be executed.

An aulo-erase cycla is buill into the sall-timed programming eperation (in the serial
moda ONLY) and there is no need to first execule the Chip Erase instruction unless any
of the lock bits have been programmed. The Chip Erase operadion lums the content of
every memory localion in both the Code and Data amays into FFH,

The Code and Data memory arrays have separate address spaces:

00D00H o 1FFFH for Code memory and 000H to 7FFH for Data memaory,
Either an external system clock is supplied at pin XTAL1 or a cryslal needs 1o be con-
necled across pins XTAL1 and XTAL2. The maximum serial clock {SCK) frequency

should be less than 1/40 of the crysial irequency. With a 24 MHz oscillalor clock, the
maximum SCK Irequancy is 600 kHz.

To program and varily the ATBOSB252 in the serial programming mode, the lellowing
sequance is recommended:

1. Power-up sequence;
Apply power betwean VOO and GHND pins.
Set RST pin o “H®

It a crystal is nol connecled across ping XTAL1 and XTALZ, apply 2 3 MHz ta
24 MHz clock to XTALT pin and wail for at least 10 milliseconds.

2. Enable serial programming by sending the Programming Enable serial Instruction to
pin MOSIP1.5. The fraquency of the shilt clock supplied al pin SCK/P1.T needs lo
be less than the CPU clock at XTALY divided by 40.

3. The Code or Data array is programmad one byte at a ime by supplying lhe address
and dala logether with the appropriate Write inslruction. The selected mamory loca-
tion is first automatically erased before new data is written. Tha wrile cycle is self-
timed and typically takes less than 2.5 ms al 5.

4, Any memory location can be verified by using the Read instruction whick retumg the
content at the selected address at serial output MISO/F1.6.

5. At the end of a programming sasslon, RST can be sel low to commence normal
oparation.

6. Power-off sequence (Il needed):
Set XTAL1 to “L" (if a cryslal is not usad).
Set RET lo“L".

Turn Vi power off.

AIMEL 8




Serilal Programming

AIMEL

The Instruction Set lor Seral Programming follows a 3-byte protocoel and is shown in the

Instruction lollowing table:
Instruction Set
| | Input Format |

Instruction | Byte1 Byte2 | Byte3d | Operation

Pragramming Enable | 4010 1400 | 0401 0011 | somx w0 | Enable serial programming intertace afier RET goss high.

Chip Erasa 1010 1100 wxxy %100 oty yxxy | Chip erase both 8K & 2K mamory arays.

Read Code Mamory aaaa adoi Iy addr wxxy axux | Aead daia from Code memory amay al the saleciad addrass.

| The 5 MSB= of the first byte are the high order address bis.
i The low order address bits are in the second byte. Data are
availabie at pin MISO dunng the third yie.

Write Code Memory aaaa a1l low addr data in Write data 10 Coda memary location at selected address. The
address bils are the 5 MSBs of the first byle together with the
second byie.

s X { 5 st ——s o

Read Data Mamory O0aa a1 low addr | o0 ixxx | Read data from Data memory aray at selecled addrass. Dala
afa availabla al pin MISO during the third byte,

Write Data Mamory DOaa at10 |ow addr daia in Yriie data to Diata memory location al selected addess.

| Write Lock Bits 4010 1100 )k kx| Write lock bits.

—edea X x111
o i

Set LB1, LB2 or LB3 = “0" to program lock bits.

| T e =l
Motes: 1. DATA polling ils used ko indicate the end of a byle write cycle which typically lakes less than 25 ma al 5V,

26

2. “aaaad” = high order addrass.
4. %" =don't cars.

ATROSE252 o ——————— e S
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Flash and EEPROM Parallel Programming Modes

| . . ‘ | Deta O Address
Mods RAST | PSEN | ALEPROG EAfVpy | P26 | P2T | P36 | PA.T PO.T0 P.5:0 F1.7:0
Sarial Prog. Modes H il i ¥ |
Chip Erase H L[, 1av H L L I H H
Wirite {10K hytas) Mamnry H G ol 2v L H H H DiN ADDR
Read {10K bytas) Memary | H L Ho 12v L L H H DOUT ADDR
Wirk:s Lock Bits: H L[S av H L H L DIN X
[

Bit - 1 FO.7 =0 %

Bit-2: | POE =10 A

Bit - 3 ! FOS =0 %
FAead Lock Bits: H L H 12v H H L L oouT X

|

Bit - 1 | @Poz b

Bit- 2 | @ro.1 X

Bit - 3 @P0.0 X
Fiead Ammal Code H L H 12V L L L L bouT 30H

| . . r
Raad Device Coda H L H 12y L L L | bpour 31H
Sarial Prog. Enable H L |~ @ 12y L H| L H POO=0 b
Sarial Prog. Disable H L |~ @ 12v L H L H | PoO=1 *
| Read Serial Prog. Fuse H | L H 12V m| oWl H @rog %
Moles: 1. “h" =weakly pulled "High® internally. e

reprogramming any byla with a content olber than FRH.

3. P3.4is pulled Low during programming to indicate RDY/BSY,

4, “X"=don't care

QA 1 G — T - S0
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I
Figure 13. Programming the Flash/EEPROM Memory Figure 15. Flash/EEPROM Serial Downloading
+5% v, 0V o 500
ATE9B4252 e ATBYS52 @
DDA, A0 A7t py Ve, | Vg |
DOOOHETFFH PEM
—w P20 - P25 PO [ ¢
48 - A3 DATA —
| P2 S ! HE,':'-'E;'—E Nl Pramos
FF?CEEHLL:SEE ——— P27 Lk e fhos DATA QUTPUT +——| P1E&MISD
MODES TABLE —-—»4 P3.6 CLOCK Iy ———# PLTISCK
——p PRT
fers T o miiee] NTALZ EA | Via ‘ T KTALZ
3-24 WHz| & 324 Mi Ii" =
[ =y = [
- i F3.4 = RO/ -_— 1
LY T
| i
! ¥
|. ™ KTALA RET |« V. & v | xTALY AST |- ¥,
& | GND FSEN e | GND
= g =
Figure 14. Veriftying the Flash/EEPROM Memory
LBy
ATB3SB252 T
appR, 20 - ALl by b
O00OHZFFFH POl DATA
P23 - P2E PO} (USE 10K
Al e PULLUPS)
e beh ALE |4 V..
BEE FLASH — | P27
PROGAAMMING
MODES TaBLE | —® P38
—p PATF
———————| ATHL2 EA & — Won
324 Mhz| =
_I I.' =
T = !
i !
! i
L
L i | HTALY RAT fa - Yin
T— | o ASEN |-
= =
= -
28 ATEOS5E257 e e e L
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Flash Programming and Verification Characteristics - Parallel Mode

Ty =0°C o 70°C, Vi, =50V £ 10%

0401 G-hiHURO-3/04

AIMEL
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Symbal | Parameter Min | Max | Units
Vep | Programming Enable Voltage 11.5 125 v
e " Programming Enable Current ' 10 mA
I WMa o i Oecillatar Fraguanay - 3 B -2:1 : MHz
Y | Address Sstup 1o PROG Low 4Bl ]
loux | Addrass Hold afier PROG 4810
iwe | DataSewpto PROGLow 4Bty o
g | Dala Hold after PROG a8l
fewsn | P2.7 (ENABLE) High to Vee _ | 4B o .
s Voo Selup 1o PAOG Low 10 ns
B PROG Width |9 110 pe |
hwae | AddresstoDatavaid o - ! 4Bl e, |
T— ENABLE Low to Data Valid - __"|_ _ ' 48l N
Ve Data Float aher ENABLE ]_ 0 ABlo g |
‘ww | PAOGHghoBUSYLow | 10 | s
wc | Byte Write Cycle Time - i ] zo [ ms |
Flash/EEPROM Programming and Verification Waveforms — Parallel Mode
; I {
TRUGENNEC, SR, -
| b TR e Lo
PORT 0 ———————1  CAAIN ——l DATA OUT |-
L [* :_: ot feaox iI:' 2 ’I apa | .
ALE/PROG 7 ,J A |
e TRty |
— B B T
EWFP T heer = s 2 =4
P2.7 ~ i o " e
(ENABLE) /] N l '
' tora % i"'
Fa4 e e e 11 Fa———
(RDY/BSY) 5 BUSY READY
g ——
29
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Serial Downloading Waveforms

SERIAL CLOCK INPUT
SCKP 1T . Lopdd e .07

s e s F=t 1 AL

SERIAL DATA INPUT
MOSI/P1.5 oomse [T T T ] TLsBl

SERIAL DATA QUTPUT
MISO/P1.6 [ " e S S W (1< T

Serial Programming Characteristics

Flgure 16. Serial Programming Timing

wos T WX

lowsH le—ni HlzHox IsisH
SOK _\_Jgﬁ_/_m
l5HsL

MISO X e X

Table 11. Serial Programming Characleristics, T, = -40°C 1o BS°C, V¢ = 4.0 - B.OV (Unless Clherwise Noted)

| Symbol | Parameter . — ! — - —
Mo | Cscillalor Frequency | ; % o
el ;I O=cillator Pariod . 41_3. o =
s, SOK Puise Widih High " Rty ns
tsLsH SCK Pulse Width Low e e
fovsH MOS! Setup to SCK High . :
leHo MOSI Hold after SCK High — 17 5 tc_,_EL =t nB

30 AT B0 S 8 2 55 2 s ——————
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Absolute Maximum Ratings*

Woltage on Any Pin

Maximurm Operating Vollage ...,

PCOupuE Cumeant ol s ey

Storapge Temperaues .. - E5°C o +150°C

with Respest 10 Ground .. smssneresss e - LOY 10 4 7.0V
- 6.8Y

iz 150 mA

DC Characteristics

The values shown in this lable are valid for T, = -40°C 10 85°C and V. = 5.0V + 20%, unless otherwise noled,

Oparaling TEMPAAIIME ... .cereosinn. BS"C 10 +125°C "NOTIGE:  Strasses bayond those listed under "Absolue
Maximum Ratings” may cause permanent dam-
age toihe device. This is a slress rating only and
functional oparation of 1ne device at thasa or any
other conditions beyond those indicated in the
operalional sections of this specification 1 not
impliad. Exposure to absolule maximum rating
conditions lor exlendad pernods may affect devica
raliability.

! Units

Symbol Paramater Condition Min Max
Vie Input Low-valiages | {Except EA) 4.5 02 Wag - 04 v
Wis trput Low-wollage (EA) ' - 0.5 0.2 um; -93 oy
Vs Input High-valags {Excapt XTAL1, HS1) 0.2 Vo + 08 Yip + 0.5 W
' Vs ' Ingut High-wodlage (XTALY, RET) ' u.r'vu,‘._ 'um 0.5 [y
Yoo Cutput Low-valtags 1" . lr,_ 1 6 ma .5 W
{Ports 1,2,3}
Vo | Oulput Low-vattage O o la=32mA 05 v
{Por1 0, ALE, FSEN) H
'I.I’nu_ - f-:rtu;:_ut_ﬁ_iﬁﬁ-vmﬁga_ ey = B0 ph, Yoo = Y - 10% 24 v
[Ports 1.2.3, ALE, FSEM) T = P
. . | fou =104 oovee | | v
Vo Output High-voltage lon = B0O pA, Vop = 5V + 10% z4 )
Paort O in External Bus Mods) Iy = <300 u_?s?m = W
low -0 A QAN i W
lii Logical 0 Input Current (Ports 1.2.3) Vi = 0.45Y =50 uh
by Loglcal 1 1o 0 Transiton Current {Pons 1,2.3) i *.l'lh =2V, Ve =5V L 10% -5 _|-LA
ks input Leakage Current 045 < ¥y < Ver 110 Lt
(Port 0, EA) |
FIHST I Reset Plﬁl-dmm Her;im I - 50 300 Kik
G Pin Capacianca - Tﬂ:F:Eq‘. =1 ;Hr_, T, =85°C .‘I{I | pF
lee | PowerSuply Current - Active Mode, 12 MHz ' 2 mA
Iele Mode, 12 MHz 55 i |
:| Powar-cawn Mode = W = BV 100 1
I Ve—3v 4 uh

MNotes: 1. Under steady stala (non-transient) condilions, 1, must ba extermally limited as follows:

Mexirmurm Ly per porl pir; 10 ma

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

Maximum total |5, for all output pins: 71 mA

IM |y exceeds the las cormdilion, Vo, may excesd the relaled specificalion. Pins are nol guaraniesd (o sink currant graatar

than the listed test conditons.
2. Minimum V- for Powar-down is 2V

(401 G-MICRO-2108

ATMEL

31




AC Characteristics

Under operaling conditions, load capacitance for Porl 0, ALE/PROG. and PSEN = 100 pF; load capacilance for all othar
oulpuls = BD pF.

AIMEL

External Program and Data Memory Characteristics

Varlable Qsclllator

Symbaol Parametar Min Max o Units
1M Crsclilator Frequency 1] 24 MHz |
i ALE Pulse Widih Py o - 40 ns {
Y, Address Valid to ALE Low e - 13 ns
liae  Address Hold after ALE Low touey - 20 s |
tuy  ALE Lowto Valid Instrucion In - - d5 g - 65 ns ’
t L ALE Lowto FSEN Low T 13 - T ms
o PSEN Pulse Width - Sloyq - 20 - | s
t;=|.w- ' PSEN Low to Valid Instruction In o E'tcm__- 45 ; n
tpm - ul.nl-.'.l;.it;l-s{mminn Hold after PSEN 0 ) o ' ns
b Input Instruction Float after PSEN e na
ek FSEN to Address Valid ' G B R | ns
[ Address to Valid Instruction In Bl - 55 Tns
tpaz PSEN Lml;ta Addrass Float - 10 o - ns
[ AD Pulse Width B Blys - 100 ns |
s | WA Pulse Width Bieyey - 100 o 1T
R RD Lﬂ\;ﬁ Vaflid Data In 51.;,_,5,_- a0 = nE o
te Data Hald after AD 0 a s
i — Diata Float afier AD Bl oy - 20 ns
| g ALE Low to Valid Data In Bl - 150 ns
twoe | Address fo Vaiid Dam In 9y - 165 ns
4o ALE Low to RD or WH Low By o - 50 My + 50 ns
s Address to AID or WH Low M -TH ne
Tawwe Data Valid 1o WR Transition tore - 20 ns
t;;wH Crata Valid ta WR High Ttoym - 120 ns
hracue Data Hold after WR lojcy - 20 ne
11 - RD Low 1o Address Float 0 ns
| e AD or WA High to ALE High teicy - 20 oo, 4 25 ng
32 ATEGSE25? e e ey w7 e =

(il GICAO-5/06




e ATROSH252

External Program Memory Read Cycle

A T S R i
ALE | e i - e
= ¥ Lpg Ay
- t#.'u'LL%"‘ s e L i :i Wi | -
PSEN .~ i T rl !
A—lpay -+
e (e |
) Ir" PLAZ i !_' L
Limk e ——w | i
| | tpsy ® " |
PORTO . 0 _Aa-A Tl | IfsT AIN 0 | AQ-A7
d Lawsiy =
poRTz  Of o Aems AR
External Data Memory Read Cycle
- - F'LHLI_ = |
ALE N S i .
I 'S |-| I'l"lHLH
| | e s e
PSEN | ; | K
= r LT ™ .
_ LR T
g — tLL'I"||L ll:
B e )
HD - tLL.P.‘.ﬁ - I = -
) + rlagy o+ a2
e baaz-1 > | a iTanx
i »
e g L T MRS e
PORT 0 130 - A7 FROM Al OR oFL /"¢ GATA IN Fm AT FAOM PCL - INSTR IN
la L - '
- by >
PORT 2 __ | __P20-Pa7 OR A8 - AI5 FAOM DPH X AB - A15 FROM PCH
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External Data Memory Write Cycle

LR 1T T R
ALE | :
' o tan
PSEN | R S e
“ LI H L hl
|
T - i i L o
WR A I |
[ |
- e+ toww i r S bwbax
| | 14 bavwn > i
RV S A—| 1[5 ! o " N
FORT 0 "~ AD - A7 FROM Al DR DOPL. | ' DaTA OUT AU - AT FHOM FCL.  INSTR IN
ot AT DML B R M
- bavvi "
BORT 2 |~ P20 - P27 DR A8 - A5 TROM DPH - AB - AlS5 FROM PCH

External Clock Drive Waveforms

R ooy * 5 tonc :I e
Ve AW e ey | ; T R -
07V e | of |
E 02 Ve 0V A =4 %
0,45V : : : Sl
o gy "
& - i ——— —H
External Clock Drive
! Voo = 8.0V to 6.0V | '
Symbol = Parameter Min Max Units
Maia Oscillator Frequency 0 24 | MHz
sy Glogk Pariod 416 | ns
_tc:cx | High Time 15 o ns
tq;, rL-D'I'.-I'TII"I!'IB 15 ns
t-m-m | Rise Time 20 ns
e | Fall Time ' 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
The values in this table are valid for V.. = 4.0V to 6V and Load Capacitance = 80 pF.

[ Variable Osclllator
Symbaol Paramatar . ME\ Max Units
by Sarial Port Clock Cycle Time 12160 ps
t.m... Quipul Data Setup to Clock Fising Edge 10t oy - 133 s
tman Cutput Data Hold aﬂ;ar Clnck Rising Edpe o Mo - N7 | SRR ns
Ty Input Data H.|.:u.d alter Clock Rising Edge o _ o | . B mﬁs
[ b Clock Rising Edgs 1o Input Data Valid B ' o A0 -133 | ns

Shift Register Mode Timing Waveforms

INGTRUGTION

ALE JLJUUUULI—I_MI_L_I_LJ_LJ_I_IUUUI_I"
s I
CLOGK : ] r N SO TV s (R s S e I < SO
e r_ —|- —-— Txm:.x
WRITE TO SBUF M@ @ he § % B o
OUTPUT DATA téioy L—-| “— b SET Tl
| CLEARFI | _ S T g D
. i
INPUT DATA SET R

AC Testing Input/Output Waveforms'"!

U e camg SREIE

TEST POMNTS 5
i 1 PR 1 b g

Mote: 1. AGC Inputs during testing ane drivan al Ve - 0.5V
for & logic 1 and 0.45V for a logic 0. Timing measurements are made al Vi, min, for a logic 1 and vV, max, for a logic 0.

Float Waveforms!!

Vigar ¥ " e “'._VGL' e

Wik Timing Relerence Mo
Foalnls |

Vioas ™ - B

Mota: 1. For timing purposes, a pord pin is no longer loatng when a 100 mV change Trom load voltage occurs. A port pin begins to
float when a 100 mY change from tha loaded V., W level ooours.
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ATEOSR252
i TYPICAL ICC [ACTIVE] at 25°C
| ' Ve =60
| 20 i t - 1
: - | =
6 e e
c ., . N I T 1
m ,__-—-F"'_--f ™=
& OEE _H_'"_,__r_{:f_____ F=
4 ""_'-.‘_F ..... {; . L _
|
D J
o 4 8 12 16 20 24
F {MHz)
ATBOSB252
iy TYRIGAL IGC [IDLE) al 25°C
[i . e PP I T ELLE S P Py e vcc.zsm
4.1 ]
| ' o
c 32 [ ’_+,_,"" ! b
Gl .L_ﬁ_.—:f-'.’_"_#._ ! __,.r--"‘”"'__d- Ve =500
m _'_'__,_,-'-"'_-'_ _F'__'_'_'_'__,_._:-'—"'_'_
SR | e I N
pa | |
0.0 |
1] 4 a 12 16 2 24
F (MHz)
ATB958252
TYPICAL ICC va, VOLTAGE - FOWER NOWN [A5°C)
S N e R
I
B
C
H
A
3.0V 4.0V 5.0 6.0V
V. VOLTAGE

Motes: 1. XTAL1 tied 1o GHD for loc (power-down)
2. |Lock bits programmed
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Ordering Information

Speed | Power | .
(MHz) Supply - | Ordering Code |  Package Operation Range l
4.0V ta .0V \ ATBOSEIE2 2440 A48, Cornmaicial
ATBOSB252-24JC 444 {0°C to 70°C)
- | ATeess2s2-24PC 40P8
4.0V 10 6.0V | ATB9SH252-24A1 44A Indusirial !
| ATeBS8252-24J| 444 (-40°C L0 B5°CY
| ATBOSB252-24P 40P6
Package Type
EETY | Ad-joad, THn Plasto Gull Wing Quad Flaipook (TOFSY
a4Jd 44-lead, Plastic J-eaded Chip Carier (FLGC) -
40P6 | 40-isad, 0.600" Wide, Plastic Dual Inline Package {PDIF)
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Packaging Information

44A - TQFP
J_l |]|.|IIIJ- i |||I I Il - -f
|
|
E
)
I
1
R o T
"'—-r*_lr:mm,w T TR e i
- = l !
3 At A2 ba
s
COMMON DIMENSIONS
{nk of Measute = me)
SYMBOL| WIN | NOM | MAX | NOTE
A - Y !
Al 0.05 - 015 |
{oA2 Dga | 140 1.06 |
{ b 1175 | 1200 | 1225 |
| ot | go0 | 1000 | 1010 | Moz
. E 1175 | 1200 | 1225
Motas: 1, This package conforms 0 JEDEC reterence MEZ-028, Variaticn ACE.
2, Dimansions 01 and E1 46 pol inluce mold protis on. Alowsbla Bl gse | 10001 1010 | Neler
protrusion is 0.25 mrm pér Sida. Dimansiens 01 and E1 ars maxsmurm B .30 - .45
plastio body slza dimansicns incleding mobd mismateh c 009 = 0.20
3. Laad coplanarity is 0,10 mm maximum. -
L 045 = 0.75
8 0.80 TYP
152001
TITLE DRAWING NO, |REV.
L ‘:;:25 JDM"'E": F:;;T;“ 444, 44-lead, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 444 a
n.Jose, 0.6 mm Lead Pitch, Thin Profite Plastic Quad Fial Package (TGFP)
a8 AT O R e e
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44) - PLCC
1. 743,045 X 45 PIN NG| 1190048 L 48
| | 2.3180 0125)
i S DENTIFIER L—- }--'.-l:-.- FARNLOOTE)
L. —=T1 l:.li!.-'r'l s St —l '_-'_;'_.;..JI
T % | L i
b8 T =
K] d FoRR P L
' I-| I gt — ]
s i = A '
I = E1 E ) o CAES
B¢ ? o S
? [} [ =
T g T !
o ] e o il o v 3 i e e F J'- #
[ |- e D e e
g o [ S ——%
— Ty AT A |
C __‘ l_'-]' I:1 o |_'j I: J_L.‘ et
i
II-‘-T:}.
051 |0 020 M AN j'__i e
45" MAX {3K) 7T g
y B e nn e COMMON DIMENSIONS
I__ {6 red jal e (Unit ot Measure = mm)
| sYMBOL| MIN | NoM | wmax | nNOTE
A 4184 | - 4,572
A1 2.286 ~ | &4
Az |ose8| - | -
D 17.3808 - 17653
D1 18510 - 18662 | Nata 2
E 17,999 - 17.653
Momes: 1. This packaga conlorms o JEDEC raference M3-018, Varetlon AC, [ = | :
o Dirmengions O and E1 do not inelude mold prodrusion. E1 | 1650 = 16.662 | Note 2
Allowable protrusion 3 0107(0.254 mm) per side. Dimansion 01 DEZ | 14.888 = 16,002
and E1 include mold mismalch and are moasured af the axinama 8 0.680 0813
rrataiial conditian al the uppesor kwar parting lina, : 5 L
3. Lead coplanarity |3 0.004" (3,102 mm) maxlemum. B 0,330 - | 653
=] 1.270 TYP__F
10/04/01
S TITLE DRAWING NO. |REV.
a Wy ; - :
San Joss, CA 85131 44, 44.-leac, Plastic J-leaded Chip Carriar (FLCC) FER =]
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40P6 - PDIP
= o ———-FT:FI
o B = SN m B o s W 10 W i W e R
) | ﬁ:l : ¥
( ’[/’ ( E1
| ;
25 0 5 5 g !
A

- ¥
EEATING PLANE W
|

L] ’ L

|—ﬁ—
B
E —=]
= |
: i i : COMMON DIMENSIONS
c ' __ % pe~15 REF rUnit of Maastie = mm)
. o II:IJ-_J
j (SYMBOL| MIN MO MAX | NOTE
' aB —-—{ A - - 4,828
| Al 0.381 = -
| 52070 - 5257 :Hmaﬂ
E 15240 = 15,6875 |
E1 13 462 - 13,870 | Mme 2
B 0.356 - 0554
Notes: 1. This packags conlorms to JEDEG referance ME-011, Vanation AG, BY | LOs = 1851
2 Dimansans O ana E1 do nod Incliede mokd Fiask ar Pratrugion. I 3.048 - 3.556
Mokl Flash or Prol shall nat .25 A0, o
o rusHan nat axcead s [0.070°) B 0.203 - | o381
B8 | 15.494 = 17 526 |
] 2540 TYF |
Q2R
TITLE DRAWING NO. |REV.
2325 Orchard Parloway ] )
A 40P, 40-lpad (0.600"15.24 mm Wids) Plastic Dual
E San Jose, CA 95131 Inline Package (PDIF) ! 40PE B
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Easy Bluetooth (#30085)

The Easy Bluetooth s a RoboTaech RBT-001 Bluetooth serial module
with an adapter specifically designed to be used with the Parallax
Board of Education® AppMod Header or breadboard. In addition, the
Easy Bluetooth can plug into any 0.1 inch spacing development
platform which allows it to be breadboard friendly, and also easy to
implement into a soldering application. The module has two parts,  ERRZHY Bluetooth
the RBT-001 module and the SIP with voltage regulator PCB. With Wil

the on-board regulator, the module can be connected to voltages E gynvse-orcom = 5 |
higher than 3.3 VDC, such as the Board of Education regulated R » ¥
supply (+5 VDC) without worry of damaging the unit; while the RX
and TX can utilize serial communication at CMOS and TTL levels.

Features

1.x & 2.0 Bluetcoth Compliant

Class 2 Operation {nominal range up to 30 meters)

10-pin SIP package for breadboard, perfboard, or Board of Education AppMod Header
On-board regulator for safe operations across various voltages

CMOS & TTL Compatible

® & ¥ &

Key Specifications

s power requirements: 3.3 to 5.5 VOC

e  Communication: UART Command/Data Port supports for up to 92 1.6k baud
Operating temperature: +32 to +113 °F (0 to +45 °C)

» Dimensions: 1.40 x 1.79 x .49 in (34.41 x 45.65 x 12,51 mm)

Application |deas

* Control a Boe-Bot via Bluetooth fram a PC, Cell Phone, or another Blustooth module
& Communicate with a device or project wirelessly

Packing List

* RBT-001 Module
®  10-pin SIP with connector Module {pre-assembled with RTB-001)

Quick Start Circuit for the BASIC Stamp 2 and Board of Education

There are a few steps to take to install an Easy Bluetooth module, creating a Bluetooth connection on 8
PC aperating with Windows XP, and finally writing a program for the BASIC Stamp® 2. Once you are
done, you will have a working Easy Bluetooth module communicating with the PC via Bluatooth,

Copyright & Parallax InG., Easy Blustooth (#30085) w1.0 41452009 Page 1 of 8




Installing the Easy Bluetooth Module

1. Carefully open the Easy Bluetooth package and check that the two small beards are propery
plugged into each other as shown in Figure 1,

2. Now plug the Easy Bluetooth module into the AppMod header of the Board of Education: insert
the module in the left row of the AppMod Header and notice there are labels on the module that
indicate correct pin placement {Rx uses PO, Tx usas P2, Vss with Vss and Vdd with Vdd). Visually
confirm the module is inserted correctly using Figure 2 before powering.

3. Connect a communication cable and power supply to the Board of Education and turn the power
switch to location 1.

Figure 1

Creating a new Bluetooth Connection

1. Be sure that the Bluetoath dongle that you installed on your PC is working corectly and is turned
on (see Bluetooth Dongle user manual for specific instructians to ensure proper operation).

a. Open Control Panel, click “Printer and Other Hardware” and then click Bluetooth Devices.
If in Classic View double click "Bluetooth Devices”.

b. Click "Add".

Copyright © Parallax Inc. Easy Bluetooth (#30085) v1.0 4142000 Page 2 of 8




2.

c. Check "My Device |s set up and ready to be found” in the "Add Bluetooth Device Wizard”
and click "Next”.

d. Select "EasyBT" from the displayed Bluetooth devices and dick Mext®.

e, Select "Use the passkey found in the documentation® and enter the Passkey Code DOOO
{zero four times) and click "Next”,

f. Bluetooth Manager should display and designate an Outgoing and Incoming COM port for
the Easy Bluetooth device: make a note of the COM ports because these are the ports
you will use to communicate with the Easy Bluetooth.

g. Select "Finish" to complete the Bluetooth device configuration.

Ta close the “Bluetooth Devices™ window dick "OK".

A test for tha BASIC Stamp 2 microcontroller

L.

4I

The Easy Bluetooth can communicate at numerous baud rates, and with many different
microcontrollers, This example uses the AppMod Header on the Board of Education, the BASIC
Stamp 2, at 9600 baud.

The easiest way to sea in your code if a Bluetooth connection has been established is ta wait for
a byte to be received. You can copy the program below into the BASIC Stamp Editor to ensure a
proper connection.

Vo ELTAME BS2 ]

' |SPRASIC 2.5|

RN CON 2 'Fecelive Pin

T CON a ‘Transmit Pin

Baud CON A4 0600 Baud

combyte VAR Byte 'Communication Byte

DERUG “Tse This Screen for Zispley™, CR

[
"Wait fer o firet byte dndiecating an active Blustooth connection
SFRIN RX, Baud, [combyte]
CERUE combyre

LOCE

Download the program using Run == Run (ctrl + r) from the BASIC Stamp Editor

Keep Current DEBUG Screen open, and open another DEBUG Screen (ctrl +d) from the BASIC
Stamp Editor, and select TX COM that the Bluetooth module (refer to COM ports during Bluetooth
installation) is using; you should now have 2 DEBUG Terminal windows open. Click in the white
area of the DEBUG window of DEBUG Terminal 2 and press any key; if all the steps were
correctly done, the same key will be sent back to the DEBUG Terminal 1 window.
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Resources and Downloads

You may download the RET-001 user manual, example source codes, PC applications, and maobile phone
application from wwiyy. parallax.com.

*Mobile phone must be compatible with the JSR-B2 Java APL; usually all Mokia and Sony Ericsson phone
are compatible, but check users manual for compatibility, Configuration of mobile phone is not supported
by Parallax Technical Suppart.

Device Information
Theory of Operation

Bluetooth is an open wireless protocol for exchanging data over short distances from fixed and mabile
devices, creating Personal Area Networks (PANs). It was originally concaived as a wireless altemative to
RS232 data cables. It can connect several devices, overcoming problems of synchronlzation,

There are various versions of Bluetnoth communication and the Easy Bluetooth is compatible with
versions 1. and 2.0,

Precautions

The Easy Bluetooth uses the microwave radio frequency spectrum In the 2.4 GHz to 2.4835 GHz range.
Maximum power output from this Bluetooth radio 2.5 mW, Class 2 devices are considered less of a
potential hazard than mobile phones.

Pin Definitions and Ratings
Pin Mame Function

1 Veld +3.3 to +5VDC (+5.5 max voltage)
2 RX Recelve Serial Communication (CMOS & TTL Level Compatible)
3 | TX | Transmil Sarial G_nn1muni5atlun (CMOS & TTL Level Compatible)
4 | NC Mot Connectad

5 NC Not Connactad

G NC Not Conneclad -
7 NC Nol Connectad -
a NC Mot Conneacled
g NC Mot Connected
10 Va5 Ground

Communication Protocol
UART Command/Data Port supports up to 921.6k non-inverted baud.
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Connection Diagram

Vdd (33 VDC sVdd S5VDC)

Module Dimensions

1.40 in {34 41 mm}

T )

&

P Easy Blustooth

¥ wev.vee-ar.com = I

N = "8

Copyright © Paraliax Inc.

-
-
-
-
L= ]
(=]
1
=
-
=
=
Tx
Rax
Vas

1.73 In {45.65 mm)

Easy Bluetooth (#30085)

v1.0 4M4/2009 Paga Sof B




Example Application

This example application uses the RoboTech SRL GUI interface to control 2 Boe-Bot® robot via Bluetooth.
*A note to mention Is that this application uses a standard operational Boe-Baot; so please have an
operational Boe-Bat ready while completing this example. For help building 2 fully operational Boe-Bot,
please refer to Robotics with the Boe-Bot Text
To install the GUI software, complete the following steps:
1. Install the Easy Bluetooth PC software from the “Easy Bluetooth Software.zip” file with all the
default and install locations as prompted by the installer. At the end of the Installations you will
find a new program folder "Easy Bluetooth” under the "Paraliax Inc” main folder named with a
sub folder named "BoeBot Remote Contral®, in your Start Menu.
2. Salect "BoeBat Remote Control” application from the sub-folder listed in the previous step.

3. Click "Options” and select the COM port that was previously established with the Bluetooth
configuration.

4. Download the program below using the BASIC Stamp Editor (ctrl + r) to the BASIC Stamp 2 and
then download the program below to the BASIC Stamp 2 using Run => Run or (crtl + £).

%, Disconnect the Boa-Bot from PC

6. Click “Connect” in the BoeBot Remote Control application to gain control of the Boe-Bot.

BASIC Stamp® 2 Program

o am momm—— - S - =mm=

Eilemyaionia Fasy Eluetooth.bs2

Furpose, .. Control a Boe-Bot with a GUI intekfacs
Auther.... Technical Bupport & RoboTech SBL
E-mail, ... supportiparallax,com

Btarted... April lat 2009

Updated,... N/ &

[$5TAMFP B3Z)
[$PBASIC 2.3

Ll o - T = T

This program is what 1s loaded into the BASIC Stamp prior to using the GUI interface
frem RobaTech SLR. It allows a Boe-Bot to be controlled via a GUI interface,

Controls are as followed:

Up Arrow = Forward
Down Arrow = Backwards
Left Axrow = Left Turn
Right Arrew = Right Turn

Copyright © Parallay Inc Easy Bluetooth (#30085) v1.0 4/14/2009 Fage & of 8




Space Bar

faster forward.

' ===—=! I/0 Definitions ]

= Stop

' BX-of the Easy Bluetssth
* TX of Che Easy Bluetoath

You <can press and held and release an -arrow key for & seconda Lo access a double
fpaad of sach action. For example, Press Up Arrow, telease toe make the Boa-Bet move

B LT F Y S

' Indicator LED Efor Bluetooth Connection

baud 9600 truse DART

BT_RY Piy 2

BT _TX FiK Q

LED PIN 5

b ! Constants

BT_SEEED CoN &4 '
P oemm==f Variables |

tLeft VAR Noyd :
CRight VAR Word '
cate VAR Word !

Buffar array not declared as buffer

Left Servo control pulse durations
Right Servo control pulse durations
Temp variable

VAR Word{5) for SERIH functionality.
However,

bufferd, bufferl, etec. should be used in SERIN commands with varlations

i
" It can etill be accessed as buffer(d), bufferi{ll, eic.
r
r

of WAIT.

bufferl VAR Byte ;
bufferl VAR Byte >
but ferd VAR Byte :
hyfferd VAR Byte :
buffecd VAR, Byte ’
o VLR bufferi :
meclndex VAR Byte -
rXc vm EHtE '
e A f Initialization |

Frogram Starts
Low LED
DEEUG CLS

BAUSE 1000

maoIndex = 0

pufferd = SFF -
bufferl = magIndex
buffer? = SCC

bufferd = 100
huffard = 100
E05SUR Sat Eervo Speed

JERUG CR, "Wailting connection...™ °

Buffar - Start char = 8If
Meassage Index value

Command

Argument 1 {(return data 1)
Argument 2 {return data 2)
For standard array indexing
mesasage index

Receive Clear

Walt for the RBT=-001 radio Co be ready.

connecbtion packel

wait for connectien reguest

SERIN BT_EX, BT_SPEED,

[WAITSTR buffer % 3,

oufferl,

L] ,_____[ Pl‘bqrm Onde ]___-___,_‘_____i‘.____.‘._au._._...u._.---.----------—----------—

juls)

Copyright & Parallax Inc.

Easy Bluetooth (#30085)

v1.0 41472008 Page 7 of B




ZELECT buffer
LAk SO0 ' Connect
Hiwi LEL
magLinoex = U
ohoua o Toonhected”
PRASUE Beply
CASE 500 ' Bisconnect
LOW LED
DEBUG CR, "Diszconnected”
GDEUR Raply
GOTQ Frogram Start
GASE S11 ' Servo
DERUG CR,"Servo™
GOSUE Get Servo Speed

GOSUR Reply
CASE ELSE I Errpt

bufferd = SEE

FJSUE Reply
ENDSELECT
Resume ' 1If Message not rovd, TIy Aagain
PULSOUT 13, tLeft ' serve control pulses

PULSOUT 12, tRiaht

ZERIN BT _RX, BT EBPFEED, 10, Resume, ' Get next command
[WAITSTR buffer \ 2, bufferi,
bufferld, bufferd]

FULEOUT 13, tLeft " Berve control pulsss again
FULSOUT 12, tRight

LoGe

Feply:

maglndex — msclndex = 1 Increment message lndex for reply.
bufferl = mesglndex ' Next message from 20 has to uae reply'a buf[l].
SEROUT BT TX, BT SPEEL, [5TR buffer %5]

' ommoas ! SuDroutings | mm e e
Set Servc_Speed: ! Maps to 650 to BSO with 750 stopped.
theft = bufferd + &50 ' Decode serva speead,
tRight = hufferd + 650
RETURH
L DoDEEA ] e et e e
ResatiInOff DATA O ' Onfeff toggle w/ Resat bBunten
BequestConnect DATA SFF, 0, L, 0, Q
ConnectionGranted DATA SFF, Q, 2, 0, 0
ReguastCommand DATA §FF, Q, 3, 0, O
ServoSpeeds DATA EFP, 0O, 4, 0, 0O

Copyright © Parallag Inc. Easy Blustooth (#30085) vi 0 411472008 Page BofB
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8-Bit Serial In/Parallel Out Shift Register

General Description

Thase 8- shift egisiers featum gaied saral mpet= and
an mzynchenoss clear A low logic kevel al adttver nprd
inhibits sntny of the now cala, anc resaks the Erst flip-fop o
tha kow beval @t the naxl ckck pulse, fus providing com-
plele coriml o Incoming dais. A nigh ogic kval on
oither A enebles the othar npat, whech Wil then dedar-
ming thee stals of the first fip-fop, Data at the seal inputs
mey ba changed whila the ciock i3 HIGH or LOW, but enly
information meetng the setup and hoid firme pequissments
will ba emernd. Clacking couss on the LOWLba-HEGH Lo
transition of the clodk inpul All inpuls are dode-clamgped 1o
milrmize transmiksion-ine effacis.

Features

B Galed jenabladdisable) sersal inputs
M Fully buffarad clock ane sansl ingpuls
B Aaynchmnous clest

N Tuploal rinck Frsquancy 36 MHr

B Typical pawer dissipation 80wy

Ordering Code:

Order Humber | Package Mumber Package Description
DMTALS TEIM (TR T Lmed Serall Dutline Integrabed Gz (3015, JEDEC MS-120, 0. 150 Namow B
DhiTALS164H HisA T Lasd Pisstic Ouaidnd ine Package (FOIF), JEDEC MS-001, 0.300 Yhds

oo w0 gwalatis m Tapt e Resl, Specdy by appendng tha sl beter 50 i bin omeing coe

Connection Diagram

CLTPLUTS

vpe O O Bp G FLEAR CLOCK

T T fo T Lo o o

<
|1 P 3 i 5 B |r
i E 00 m Do _9n: GMo
SERAL BPUTS OUTPLITS

Function Table
nputs Tutputs
Ciear | Clock | A B | Ga Qs . Ou |
L % | %X K| L L L L
H 1 X X | Qas  Sar Cun
H B H H| H O Lo
H i L o¥ ] L G O,
H T ¥ oL L G Qg

H=HEGH Lol Gleady suie)

L= LW Lewel [slendy alila)

A = Dioevl Care (e ingu, inchading Farmitemesg

T = Frovmbas Fom L0 GH hivel

pz. Dops Oy = T bremd 91 0, Ope, 0 . resspectivaly, Beiore: T
b S ninin et Gored Hons. wanm i e

Goar. Uiy ~ THE lewed 0 Dy or Dy bukee e mast racem 7 anaiion of T

i, eetinaies. 3 oneinl whill

e |

@ 2000 Fairchild Semiconducior Gomposabon DS006394

wiwnw. Exmchildse il com

sejsiBay WYs INQ (eljeleg/u) [eHeS 3E-8 ¥ALSTTVLNG




DMT74L5164

Logic Diaﬁram

ELFAR wh —u[}!:
i 2 -
R fa
e A % “
) e
-{:J‘—' 3 o

Timing Diagram

S 5| il_[

o iy T

NPLITS |

DUTPUTS o i

CLEAR i AR

weanw falrchild semi.com - 2




Absolute Maximum RatingsiNos: 1)
Mot 12 The “Absoule Marrum Buiogs® e Qi saues besnd whic
A i i V8 T ot 4iot o o o s
T|F|u1. Wlml' ‘r\.f e L para L Yolms 1 Ma Sec
Operafing Free Alr Tarrcaralure Renga WC A + 700 mmﬁ;dﬂmummﬁmﬂmﬁﬂmr;
Starage Temperaiure Range (g 1BgRg T TR v sounatiin
Recommended Operating Conditions
Symbol Famamator Win | Hom Max Units
Voo " | Supply Voltaga T 5 525 v
Vi HIGH Level Input vallage 2 W
Vi LOWY Laws! Input Voltage [iX:] W
T HIGH Leve Oulput Gul e ] iy A
5 LCF Lawsd Cutputl Curment 4 B A,
[ Clack Frequancy (Hote 2} [0 t L [ MHz
by Putea Width [Cock 70 | =
{Wote 2 Coaf 20 1
sy Cata Setup Time {hicke 2} 7 e
[ Cata Hald Tima (Koda 7) 5 ns
[y Clear Ralmame Time (Mote 23 0 ns
| Ty Frue Air Oparating Temparsiure 1] T TED
| Wt £ T, - B2 and By, - B )
Elactrical Characteristics
ORI CECT ] pperating re air smpesaturn range {unkss ileretsn noed |
Symbal Parsmeier Comdilinna Win WLT:] Waz Links
W Input Clamg Wiokage W= M, L ==TEm& A5 W
Vou HGH Lol Voo = MiF Ly = Max ) e o 7
Chulpasd Woltage Wy = Max V= Min
Vo LG Level Wz = MIn, lp, — Max T o
ulpLn S Wy Shtan My - Min | "
Tom = ik Wop = Min Tes , Os
Iy bl Currsat G Max inoul Fobisgs Vi =M, W= TV [=R] mé
lij= HIGH Luwsd lupat Cooreni Wi = bfan, W T TV ) 1k
T LW 1 e trot Current] Ve = Max, W= 0.4Y =] b
Ipw; St Gl Outpul Curpsnl Vi - Mas Motz o T (o)
[ Supply Curant Vo - Max (Mot B 1% 2r b

et 32 A Lyphals Bre B Vo = 5%, Ty = 236

CLEAH o

Switching Characteristics

Mo 4 skt mors han ons noml el B8 shered Al e e, s e curalor shiadd Nl peieed one mciend
Fotn 8 Iy & Mesamd s sl ooy OF ER the SEMAL inpul groundsa e O L0 Ingul ol 24 anid & auatianiang ground. en 4 5V apked 1o the

Bl Ve 280 and Ty = 25°C )
Fram [Inpwl] R =2 k0O
Rymbal Paramatar To {Ourlaetd B =15pF ) = 50 pF Lirsis
Wen W Whn [TE%S
[ Maximum Clach Faespancy Fi HH.:_
i ey TmE

IFtH Fropagen ek Yo Pzl 0 =0 ™
LOAELe-HISH L] Crlpuit

b Fropagaten ey Thne Floch i D - & s
Hi G- O Lovel Outoul

e Erapeglion B TImE: Sieni o Ol A Ak m
HEHAD LOMW Lenesd Durput

wiwy fairchadseni com

F915¥LNG




DM74LS164

I : 0
i Physical DImensions inches milimeters} wiless stharwisa noted

! B0 ae

LS =E.

-

B

L I IR T § B S B |

t A AAARARH

0 7R TH
N

T YL ) ﬁ'
l,-*" = _f\
e ; |
IEAmHE. b - by
wewr ¥ i
I T R - S '
QR gy
o

. Eim-11a
R=ELT

410 -18m

e e N gz
AL LCADS
= ¥
f |~
B 080 | lll:l—lhﬂl
r’.ﬁﬂéﬁé nmi LRy~ T
FLRT -4 TWF ML LEAB
ML LEAR TP
14-Lead Small Outiine Integrated Gircuit {SOIC], JEDEG MS-120, 0,150 Hamow

Package Numbar M144

warwi fairchildzami rom i




Physical DIMensions ncies (milimeters) srless stheniss roted (Continuad)

B - 0.

- - i S
TE = 1338
LN
T
&
0.8 BT
BT
T
Q.8 RIH] MAE
Fan | EnG DEFTH
M ¢
TS 4008
[P =T
1pg -0z o] [ D0 -
[LET-EEY | ETH /"'.I orIiDAL
3 i F
1 4 L 11
4 I |
% ¥ L :;--a- IR
: ! ]
mu - LRA-A4E I[ ' i 3 AT
Eam-anm I T
[
i'i:[im-__u_m..m_' - = (R ED T [
oo td 1 b il
N nu.s‘_'g:ﬁ
{III a T 1.0
b3

14-Lamd Mastc Dualdn-Line Packags (PDIP), JEDEC MS-004, 0,308 Wide
Fackago Mumber N14A

Fairchild does nod sssume arsy responsibility for uss of sny crosiry descibad, no croult patant licansas are wnplied and

Eairchild remarves Be right 24 any lime without natioe b chaaga sad Gy ane spencificatl ons.

HedL Y

LIFE SUPPORT POLICY

FARCHILD'S  PRODUICTS

EEMIGANDLCTOR CORPORATION. Az ussd harair:

1. Lifa support devioes of systems ara dewvicas or syshems.
which, (&) ame niended kv surgical impkant imto fhe
pody, or (b) suppoi or sestan file, and (o) whose file
b perform when propery used in accordance with
sinsctions for use prowided in tha kabaling, can be 198-
wrbily. Gupacted to sesult i1 a sigrificant injury to the
LSBT

ARE HOT AUTHORIZED FOR LSE AS CRITICAL COMPOMENTS IN LIFE SLIPPORT
GEVICES Ot SYSTEMS WITHOUT THE EXPRESS WRITTEN APFROWAL OF THE PRESIDENT OF FA:RCHILD

2, A ifual cormponent in any companant of o life sepoor
davica or syslem wieosa filuro ko parform can b owea-
sanably seprcied bo cause the failume of the life supoon
davice ar system, or ko affost s eafety or eloctvaness.

weanay fairchiidseml.com

m

wivw e hildsami_com
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FAIRCHILD
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SEMICOMNDUWOCTOR ™
TIP32 Series(TIP32/32A/32B/32C)
Medium Power Linear Switching Applications P
« Complement to TIPIT31AIBAC 0
el
1 To-220
1.Base 2.Coleclor J.Emiller
PNP Epitaxial Silicon Transistor
Absolute Maximum Flafings T=25°C unlass otherwise noted
Symbal Parameter Value “l.lr;l’hi-
Veps Caolleclor-Base Voltage | TIP32 - 40 v
s TIP32A - 60 v
(TIP328 | - BO W
LTIR32C =100 v
Ve Collectar-Emitlar Voltage - TIP32 - v
-TIP224 - B0 W
1 TIP328 - Bl W
L TIP3ZC =100 '
—\Tm Emiter-Base Vollage : -5 v
I Collactor Cument (DG) & A )
lep Collzior Currant [Pulse) -5 A
gt Baze Currant -3 A
P Caflectar Dessipation (T-225°C) &0 w
Fe Collector Crssipation (1,=25°C) I W
(] dunction Tem paralure | 150 T
Tere Slorage Temperalure |_ - BE—180 m
Electrical Characteristics 7.=25'C unless athesvisa noted
symbaol Parametar - Tesi Conditian Min. | Max. | Units
Vepoisus) | 7 ColeciorEmitter Sustaining Voltage
P32 | = - 30mA, Ig= & -4 v
- TIP32A 6D Y
s TIP32E -Ba W
S TIP32C =140 W
Iceo Coflector Cot-off Curent
 TIP32I32A Vpp=- 30V, lg=10 03 | ma
TIP32E/32C Wop=- B0V, 1g =0 -0.3 | mAa
loes Collector Cut-off Cumrent ==
( TIP32 Vop= -4 V=D - 200 A
TIP328 Vop= - B0V, Vg =0 Sa00 [ opa
L TIFaza Vipg= - 00V, Veg = 0 S200 | oph
s TP Wop= - 100V Ve = 0 -z7o0 | e
[ Emittar Cut-off Currart Wen=- 5V, Ip=0 -1 | ma
e *DC Curent Gain Vap = -4V g =-1A 25
Vo =-4V, o= - 3A 10 50
Weplsal) * Ctiestor-Emitior Sateration Voltage =_AA |5 =-3T5mA -1.2 L
Vapisat) * Bace-Emitler Sauration Yiliage WVpp = -4V, Iz =-3A -1.8 W
i Currant Gain Bandwidth Produc: Wop = - 0V, fg = - S0mA 3.0 tiHz
TFUED Tl FOVoalhes, Duly Cymees

S Fairer b Samdou Ry eT i

S b Fehnory 2000

(ozerazs/vZerzedil)saues zedil




. L e
Typical Characteristics
w
A E (BT
Wy = (] I =0
fa]
=
=
= =
& . L Vel -
5 : e
i a
o
: E
S = L} - = A
: ; g ; :
' = Vaalanl)
Z
1 - ; -n
-1 df am 1 W -1 L] -4 NIt ] 1Em
IrpmAL GOLLECTOR GURRCHT Lo GO CTOR CURRENT
Figure 1, OG cument Gain Figure 2. Base-Emitter Saturation Voltage
Collector Emitter Saluration Voltage
e
AR |PULSE i f—
kgl
z [ ] \ ¥ z
W ) 2 —
g * g z
o N\ g
E -4 \ :
O I
o ) =
3 =]
a o
@
d—_‘. TP doge WX, = g
o 1B 52 Niomg WRK. o
THIIE Mg WK —
TIFE Wonz MEE -y
-1
“1 =101 ar
W] COLLECTOR-LMITTER WOLTAGE T.:I_‘C[. CASE TERPERATURE
Figure 3. Safe Oparating Area Flgure 4. Power Derating

2000 Feach bl Bonimncuse Wbkl Rove, B, Pabrusey SO0
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Package Demensions
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TRADEMARKS

Tha fallwing are regisizred and unregistered frademarks Fairchiil Semiconducior owns o is authodzed fouse and is
et indenicde o bee an exhaustiva list of all such rademarks.

ACEx™ HiSaC™ SupersQT™-8
Battomless ™ ISOPLANAR™ SyncFET™
ConlFET M MICROWIRE™ TinyLogic™
CROSSVOLT™ POP™ UHC™
EZCMos™ PowerTrench® VCX ™
FACT™ OFET™
FACT Quiel Serias™ Qs™
FASTE Cuiel Serigs™
FASTr™ SupersQT™-3
GTO™ SupersOT™-6

DISCLAIMER

FAIRCHILD SEMIGONDUCTOR RESERVES THE RIGHT 1O MAKE CHANGES WITHOUT FURTHER MOTICE TOANY
PRODUCTS HEREIN TO BMPROVE RELIABILITY, FUNCTHN OR DESIGH, FAIRGHILD DOES MOT ASSUME ANY
LIAEILITY ARISENG OUT DF 1HE APPLICATION DR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIM,
HETHER OOES IT COMVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF Q1 HERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUGCTS ARE MDT AUTHOREED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXFRESS WRITTEN APPROVAL OF FAIRCHILL SEMICONDUCTOR
INTERMNATIOMNAL .

s wsed herein

1. Li'e supiort devices or Systams am devices or Eysisms
which, {a) are Intendad for surgicalimplan! into the body.
or {b) supporior sustain ke, or (<) whose failure to perform
when praperly usad Inaccomance wilh ingtmuctions far Use
provicad in the labeling, can e reasonably expected (o
result in signi‘icant spjury 1o the wsar

2. A& oritical companent is amy component of a lite suppart
device ar systen whose failune o perform can be
ressanably expecied 1o cawe the faiure of the Bfe suppon

device of syStem, of 1o affesl s safety or effectvensss,

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet identification Product Status

Definttion

Fowmative or In
Ciasign

Advance Informaticn

This dalachest conizins the desion spectfications for
produc devebopment, Specifications may changs in
any mannar withaut natice.

Predirminany First Production

This dalashest cantains preliminary data, and
supplaerantary data will be published a1 a later dame.
Fairchild Semiconductar reserves the right to maka
changes at any fime withaut nofice in ordar o iMprove
design.

Mo kientificatian Mesded Full Production

This datasheet containg final specifications. Fairchild
Semiconducior reserves the rlght to make changee st
any tima without noties in crder 10 improve design.

Orbeoiets Mot In Production

This datashast contains speciiicatons on a produst
1hat has bean discontinued by Fairchlld samiconductor.
The datashest is pinted o reference infarmsation only.

SN Swrchil Hemmeos e idamersanal




Bala Sheel

TIP32
TiP32A

™ TIP32B
emiconductor - SILICON PNP POWER TRANSISTOR

145 Adams Avanue, Hauppauge, NY 11788 USA 3 AMPS, BO WATTS
Tel; (631} 435-1110 = Fax: (631) 435-1824

Manufacturers of World Class Discrele Semiconductors JEDEC TO-220 CASE

DESCRIPTION

The CENTRAL SEMICONDUCTOR TIP3Z Series is a PNP Epitaxial-Base 57licon Power Transistor
dezsigred for power amplifier and high~speed switching applications.

tAX IMUM RATINGS {TE=25°E unless otherwise noted)

SYMBOL TIF3Z TIP3IZA TIP3ZB TIP3Z2LC UNIT
wallector-Base Yoltage Vero Lo 60 80 100 i
‘mitter-Base Voltage Vego .0 i o 5.0 5.0 \
‘ollector-Emitrer Voltage Vreo Lo 60 Bo 100 W
ollector Current, Contlinuous le 3.0 1.0 3.0 3.0 A
ollector Current, Peak I 5.0 £.0 .0 £.0 i}
ase Current g 1.0 1.0 1.0 1.0 a
ower Dissipation Po bg Lo Lo &0 W
ower Dissipation [Tg=25°C) Fo 2.0 2.0 2.0 2.0 W
perating and Storace Tiv Tstg -65 TO +160 -B5 TO +150 ac

unction Temperaturae

LECTRICAL CHARACTERISTICS I:T,:=250C unless otnerwise noled)

rHEOL TEST CONDIT!ONS HIN Max UNIT
~EQ Vep=30W (TIP32, TIP32A) 0.3 mA,
“E0 'U,:E=E|D'|.I' (TIPIZB, TIPIZILC} 0.3 fers
i UEE-_-REItE!d VEE[] 0.2 A
an Veg=5.0¥ 1.4 mA
'cen le=30mA, (TIP32) 4o v
IE=n [o=30mA, (TI1P32A) 60 V
E=te) lc=30mA, (TIP328} an ¥
'tE0 1.=30mA, (Tie32C) 100 v
E[SAT) Ic=3.0A, |g=375n4 1.2 ]
Efon) Veg=h.0V, 1:=3.04 1.8 v
E Vop=4.0V, |c=1.0A 25 =
E VCE=4.0W, [c=3.0A 10 Loy N
e Vep=10V, |cm0.5A, F=1 kHz 20 =
V=10V, Ig=0.5A, f=1 MHj 3 MHz
i lc=1.0A, |pi=lgg=100mA, Ry =30 OHMS 0.3 TYP uSEC

£ Ig=1.0A, Ig1=Ip7=100mA, Ry =30 OHMS 1.0 TYP uSEC




{nit:
mulad;
KX
iuupﬂ:
loopl:

Toop2:

innpi:

org
Timp

org
clir
jnb
clr
mov
mov
seth
reti

sclik
sdta
EecCn
Eeen
Eewr
wtdg
ichr
Jcdd
Jcdl
Cntl
Cntl
cnt?
cntd
DpcL
DpcH
DpdL
DpdH
BufD
gufl
Buf?
BUF3
Buf4
Bufs
Irkn
ol1v0
olyl
DlyZ

moy

acall
acall
acall

mow
Mo
mowv
acall
mo
mow
acall
sjmp

acall
Moy
mov
acall
MoV
acall
inc
dijnz
acall

sjm
aca?I
sjmp

mow
moy

00h
init

23h

ES
RI,$
RI

A, SBUF
R7.A
ES

Bit F2.0

Bit P2.1

Data 96h

Equ 00001000b
Equ 0D010000b
Equ 00000010bL
Equ 30h

Equ 31h

Equ 32h

Equ 33h

Equ 34h

Equ 35h

Equ 36h

Equ 37h

Equ 3Bh

Equ 39h

Egqu 3ah

Egu 3Bh

Equ 3cCh

Equ 3bh

Equ 3Eh

Equ 3Fh

Equ 40h

Equ 41h

Equ 50h

Equ 51h

Equ 52h

PO, #000h
delay?
sri_1n
rstcmd

Jchr, #50
Dpcl , #00h
ppcH, #03h
cchchr
Jcd0,#124
Jcdl , #1
t1jinl
XNX

tg_sril
crnth, #50
DPTR, #0400h
STWrmm
@DPTR, A
wt_wr
DPTR

cntl, Toop2
anirmm
Toopd

tg srl
Toopl

Jchr,#50
ppcl , #00h

VICKYITHN

WA WA W W WE W W

data eeprom control
bit eeprom enable (read)
bit eeprom write

bit watchdog

jumlah character ascii

jumlah colom
Jumlah colom

data pointer
data pointer
data pointer
data pointer

clr banner

jumlah charac

dot Tow
dot high

character Jlow
character high
dot Tow
dot high

tar ascii

ambil dari data pointer

address 2300h
cacah charact

er

jalankan terus menerus

dalam 320 col
oke

om dot matrix led

; jumlah character ascii
ambil dari data pointer

page 1




E1ack:

per

t15100:

Toop3:

1iin0:

may
acall
acall
Moy

1imp

mov
il oS
moy
acall
moy
moy
acall

acall

Moy
1jmp

sath
clr
ret

moy
mov
mo
mov
mow
mow
mow
mow
acall
Jcaltl
acall
mow
Mo
mow
acall
1call
acall
oW
mov
moy
acall
Tcall
acall
Moy
mow
mow
acall
Tcall
acall
maw
mov

acall
Teall
acall
mow
mow
mow
acall
Teall
acall
may
Mo
Mo
acall
Tecall

DpcH, #04h
cchechr
rstcmd
SP,#0Th
KK

jchr, #50

ppcl, #00h
DpcH, #04h

cchchr

Jcd0, #124

Jedl, #1
tlilnl

clrdot

5P, #07h
Toopd

Sclk
scik

DpdL , #00
DpdH, #00
cntl,#0
cnt2,Jrkn
Cnt3,#150
DPL,DpdL
OPH, DpdH
Ccnth,#80
st rdmm
tulish
enrdmm
DPL, DpdL
DPH, DpdH
cntd, #80
strdmm
tulisl
endmm
DPL ,DpdL
DPH, DpdH
Cntd, #80
strdmm
tulisd
enrdmm
DPL,DpdL
DPH,DpdH
cntl,#80
strdmm
tulis3
anrdmm
oPL, DpdL
DFH, DpdH
Cntl, #80
strdmm
tulisd
anrdmm
DPL,DpdL
DPH,DpdH
cntd, #80
st rdmm
tuliss
enrdmm
pPL, DpdL
DPH, DpdH
cntl, #80
strdmm
tuliso

VICKYITN

: address 2400h
- cacah character

jumlah ¢
ambil da
address
cacah ch
jalankan

oke

sebanyak

jalan &

haracter ascii
ri data pointer
2400h

aracter

terus menarus

- dalam 380 colom dot matrix led

480 colom

berhenti ditengah

jarak dari kanan

erhenti
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acall enrdmm

brhntd: mov A,Cnt3

jz brhnt3

mov A,Cnt2

iz brhntl

dec cnt2

sjmp brhnt3
brhntl: dec cnt3

1jm? t13100
brhnt3: acall gsrdot

moy A, Jcdl

jz t1j101

djnz cntl,tl1jl02

djnz Jcdl,t13102
t1j101: mov A, 1cd0

jz t1$1ﬂ3

dijnz Jcd0, t15102

simp t1j103
t1j102: 1%mp t1%1ﬂﬂ

ti1]103: ret
t1j1nl: mov bpdL, #00 ; jalan terus
mo opdH, #00
mov Cntl,#0
t15110: mov DPL, DpdL
mowv DFH, DpdH
moy cntl, #80

acall strdmm
Tcall tulisO
acall anrdmm

mo DPL, DpdL
mov DPH, DpdH
mov cnt0, #80

acall strdmm
Tcall tulisl
acall enrdmm

mow DPL,DpdL
mav DPH, DpdH
mow Cntl,#80

acall strdmm
Tcall tulis2
acall enrdmm

mow DPL, DpdL
mow DPH, DpdH
mowv Ccnt0,#80

acall  strdmm
Teall tulis3
acall enrdmm

mow DPL,DpdL
mow DOPH,DpdH
Mo cntd,#80

acall st rdmm
1call tulis4
acall enrdmm

mov DPL , DpdL
moy DPH, DpdH
mow cntl,#80

acall strdmm
Tcall tuliss
acall anrdmm

mowv DPL,CpdL
mow DPH,DpdH
mov cntl ,#80

acall strdmm
T1call tulisk
acall enrdmm
acall gsrdot
mov A, Jedl
jz t13111
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t13113:
t17114:
t17115;

ésrdnt:

gsrdt:

tulis0:

tulisl:

tulis2:

éu1i53:

tuliss:

cntl,t1j112
Jodl, £13112
a, 1cd0
t1i115
Jcd0,e15112
t1j118

R7,#0FFh,t15113
t15114

100?0
tijli0n

DpdL
A, DpdL
gsrdt
DpdH

&, BDPTR
|2l
sdta,C

clock

DPTR
cntl,tulis0
p0, #00000001h

delayl
PO, #00000000b

A, E8DPTR
C,AcC.2
sdta,C

clock

DPTR .
cntd, tulisl
p0, #00000010b

de1a%1
PO, #00000000b

A, BDPTR
C.acc.3
Edta.C

clock

DPTR )
cntd, tulis2
PO #00000100b

de agl
PO, #00000000b

A, BDPTR
C,ACC.4
sdta,C

clock

BFTR
cnt0,tulis3
PO, #00001000b

de aﬁl
PO, #00000000b

A EDPTR
C,ALCC.]
sdta,C

clock

DFTR ;
Ccntd,tulisd
PO, #00010000b

VICKYITN
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{u1155:

tulish:

cchehr:

cchehs

Ehrdut:

chdt0d:

chdt0l:

chdtD?:

chdt03:

chdtD4:

acall
moy
ret

movx
mo
Mo
Tcall
inc
djnz
mov
acall
mov
Fet

mowx
Mo
maw
Tcall
inc
dinz
moy
acall
Mo
ret

mow
Mo
mow
mow
acall
MOV
acall
acall
mow
mow
inc
mow
mow
dinz
ret

mov
cjne
MO
TJeall
Teall
1jmp
cjne
mow
Tcall
1call
1jmp
cIne
mov
Tecall
Tecall
Tjmp
CIne
mow
Tcall
lcall
1imp
cine
moy
Tcall
Tecall
Tjmp
cine

delayl
P0, #00000000b

A, BOPTR
C,Acc.B
sdra,C

clock

DPTR

cntl, tuliss
PD, #00100000b

delayl
PD.#gﬂﬂﬂﬂﬂﬂﬂh

& BDPTR
C,ACC.¥
sdta,C

clock

DPTR )
cntd, tulizé
pl, #01000000b
de1agl

PO, #000000000

ppdL,#50h
DpdH , #00h
DPL,DpEL
DPH,DpcH
strdmm

A, BOPTR
enrdmm
chrdot
DPL,DpCcL
DPH,DpcH
DPTHR

CpcL ,DFL
DpcH,DPH
Jchr,cchech

DFTR,#ChrkSg
A#'AY , chdtlo
DFTR,#charab
ambdta

t]lsmem

chdt99

A #'8", chdt0l
DPTR ,#chargb
ambdta

t1smem

chdt99
A,#'C',chdtD2
DPTR, #charch
ambdta

tlsmem

chdt99
a,#'p',chdt03
DPTR, #charpb
ambhdta

t1smem

chdt99

A F'E', chdtl4
DPTR, #charEb
ambdta
t]smem

chdt 99

A, %"F',chdtl5

WICKYITN
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chdtQ5:

chdt06:

chdt07:

chdt08;

chdt09:

chdtl0:

chdtll:

chdrl?2:

chdtl3:

chdtls:

chdtls:

chdrlG:

chdtl?:

moy
Tcall
1call
1jmp
clne

Tcall
leall
Timp
cine
Moy
Teall
Jcall
Timp
cjne
mowv
Tcall
Tcall
1jmp
cjne
mowv
lcall
Tcall
1jmp
cjne
mow
Teall
Tecall
1jmp
cjne
mow
Tcall
Tcall
1jmp
cjne
Mo
Tcall
Tecall
1jmp
cine

Teall
1call
Timp
c%ne
moy
Jecall
Tcall
1jmp
cjne
Mo
Jcall
Tcall
1jmp
cjnea
mowv
Teall
T1call
1jmp
cjne

Teall
leall
Tymp
cine
mow
Tcall
1call

1jmp

DPTR,#charFb
ambdta

t1smem

chdt99

A,#'G" ,chdt06
DPTR,#charGb
ambdta

tlsmem
chdtog

A, #'H", chdtD?
DPTR,#chardb
ambdta
tlsmem

chdt99
A#'1",chdt08
DPTR, #charib
ambdta

t1smem

chdt99

b, #°1",chdt09
DPTR,#charib
ambdta

t1smem

chdt99

A, #'K',chdtl0
OFTR,#charkb
ambdta

t1emem

chdt99
A,#'L", chdtll
DPTR,#charLb
ambdta

t1smem

chdt99

A, #"M", chdtl2
DPTR, #charmMb
ambdta

tlsmem

chdt99

A # "W, chdtl3
DPTR,#charnb
ambdta

tlsmem

chdt99
A#'0" , chdtl4
DPTR, #charob
ambdta

tlsmem

chdt99

A #"PY,chdtls
pPTR,#charPb
ambdta

t1smem

chdt99

A,8'0" ,chdtlb
DPFTR,#charqb
ambdta

t1smem

chdt99
A#'R',chdtl?
oPTR,#charrb
ambdta

t1smeam

chdt9g
A,#'S', chdtl8
DPTR,#charsh
ambdta

t1smem

chdt29

VICKYITHN
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chdtlB:

chdt19:

chdt20:

chdt?l:

chdt?2?:

chdti3:

chdt24:

chdt2s:

chdt26:

chdt27:

chdt28:

chdt29:

chdt30:

chdt3l:

cjne
mow
Tcall
Tcall
1imp
cjne
mowv
Tcall
Teall
1jmp
cine
Mo
Teall
leall
1jmp
cjne
may
lcall
Tecall
Timp
cjne
mov
Tcall
lcall
1jmp
cjne
moy
Teall
Tcall
Timp
cjne
mov
Tecall
lecall
1imp

cine

moy
Tcall
Teall
1jmp
cjne
mov
leall
Tcall
1jmp
cina
mowv
1call
Teall
1jmp
cjna
MoV
Tcall
Tcall
1jmp
cjne
mow
Tcall
Teall
1jmp
cjne
mow
Tcall
Tecall
1jmp
cine
mov
Tcall

A#'T ,chdtl
DPTR, #charTh
ambdta

t1smem

chdt99

A #'0" chdt20
DPTR, #charub
ambdta

tlsmam

chdt99

A#'v' chdt2l
DPTR, #charvh
ambdta

t1smemn

chdt99
A#'W',chdt22
DPTR, #charwb
ambdta

t1smem

chdt99
AL#'X",chdt23
DPTR, #charxb
ambdta

tlsmem

chdt99

A#'Y' ,chdt24
DPTR, #charyb
ambdta
tlsmem

chdt%9

A,#'Z" ,chdt?h
DPTR, #charzb
ambdta

'l smem

chdtB9

A, #'a',chdcb
oPTR,#charak
ambdta

tlsmem

chdt99

A, #'b',chdt2?
DPTR, #charbk
ambdta

t1=mam

chdt99

AL #"c”,chdtB
DPTR, #charck
ambdta

t1smem

chdt9%g
A,#'d', chdt29
DPTR, #chardk
ambdta

t1smam

chdt99

A, #'a’ , chdt3l
OPTR ,#charek
ambdta

tlsmem

chdt99

A, #'F' ,chdt3l
DPTR, #charfk
ambdta

tlsmem

chdt99
a,#'g',chdt3d
DFTR,#chargk
ambdta

VICKYITN
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chdt32:

chdt33:

chdtid:

chdt3is:

chdt3é:

chdt37:

chdt3b;

chdt39:

chdt40:

chdt4l:

chdtd?:

chdtd3:

chdt44:

chdt45:

Tcall
1jmp
cjne

Tcall
Tcall
1jmp
cjne
mov
1call
lcall
1jmp
cine
moy
Teall
1call

1imp
c%ne
mav
Teall
Tecall
1jmp
cjne
moy
Tcall
Teall
1jmp
cjne

mov
Tcall
Teall
1jmp
cjne
mowv
lcall
lecall
1jmp
cinge
mov
Tcall
lcall
1jmp
cjne
moy
Tcall
Tcall
Tjmp
cjne
mowv
Tcall
Tcall
1jmp
cine
Moy
Tcall
1call
Tjmp
cjna
mow
Tcall
Tcall
1jmp
cjna
mow
Teall
lcall
Tjmp
cjne
mow

1] smam

chdt99

A, #'h',chdt33
DPTR, #charhk
ambdta

tlsmem

chdt99

A ', chdt34
DPTR,#charik
ambdta

t1smem

chdt99

A#"7" ,chdt35
DPTR, #charjk
ambdta

t]smem

chdt99

A ¥'k',chdtib
pPTR, #¥charkk
ambdta

tlsmem

chdtd9

A, #'1' ,chdt37?
oPTR, #charlk
ambdta

tlsmem

chdt29

A, #'m’,chdr3B
DFTR, #charmk
ambdta

t1lsmem

chdt99

A, #'n', chdt39
DPTR, #charnk
ambdta

t1smam

chdt99
a.,#'0",chdt40
OPTR, #charok
ambdta

tlsmem

chdt99

A ¥#'p',chdtdl
DRTR, #charpk
ambdta

tlsmem

chat99

A #'g"',chdt42
DPTR,#chargk
ambhdta

t1smem

chdt99

A #'r",chdtd3
oPTR, #charrk
ambdta

tlsmem

chdt99

A, #'s" ,chdid4d
DPTR,#charsk
ambdta

tlsmem

chdt99

A#'t' chdtas
DPTR ,#chartk
ambdta

tlsmen
chdt99

A, #'U" , chdtdé
DPTR,#charuk

VICKYITN
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chdtd6:

chdt47:

chdt4d:

chdtdS:

chdt50:

chdt51:

chdt52:

chdt53:

chdt54:

chdt&5:

chdt56:

chdt57:

chdthB:

Teall
lcall
Tjmp
cjne

Teatl
lcall
Tjmp
cine
moy
1call
Teall
1jmp
cing
mow
Tcall
Tcall
1jmp
cjne
Moy
Tecall
Tecall
1jmp
cine
mov
lcall
Teall

1imp

cjne
moy
Tcall
Teall
13mp
cing
mov
Tecall
Tcall
1jmp
cjne
moy
Teall
lcall
1jmp
cine
may
Tcall
Teall
1imp
cine
mov
Teall
Tcall
1jmp
cing
mov
1call
Teall
1jmp
cjne
mow
Jcall
Tecall
1jmp
cine
mov
1call
Teall

1jmp

ambdta
t]smem

chdt99

A #'v',chdtd?
pPTR, #charvk
ambdta

tlsmem

chdt99

A, #'w' ,chdt4d
DPTR, #charwk
ambdta

t1smem

chdt99

A, #'x" , chdt49
DPTR, #charxk
ambdta

t1smem

chdt99
A#'y' , chdth0
DPTR, #charyk
ambdta

t]smem

chdt99

b, #'2",chdtsl
OPTR, #charzk
amhdta

tlsmem

chdt99

A, #'0", chdth2
DPTR, #charn(

ambdta

tlsmem

chdt99

A, #'1" ,chdt53
DPTR,#charnl

ambdta

tlsmem

chdt99

A, #'2',chdts4
DPTR, #charn2

ambdta

tlsmem

chdt9%

A #*3" .chdt55
DPTR,#charn3

ambdta

t1smem

chdt20

A #"4"  chdtba
DPFTR, #charnd

ambdta

t1smem

chdt99

ALE'ST  chdts7
DPTR,#charni

ambdta

tlsmem

chdt99

A, #'6' ,chdt58
DPTR,#charnt

ambdta

t1smem

chdt99

AL#'T' chdt59
DFTR,#charn7

ambdta

tlsmem

chdt99

VICKYITH
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chdt59:

chdté0:

chdtbl:

chdt62:

chdt63:

chdtb4:
chdt65:
chdt66:
chdtb7:
chdt63:
chdte9:
chdt70:

chdt99:

ambdta:

cine
mow
Tcall
1call
1jmp
cjna

Tcall
Teall

1jmp

cjne
mow
Jeall
T¢all
Timp
cjne
Moy
Tcall
Teall
Timp
cine
mov
Tcall
Teall
1jmp
cjne
mov
Teall
Tcall
cjne
mov
1call
Tcall
cijne
mowv
Tcall
Tcall
cjne

Tcall
lcall
cjne
Moy
Tcall
lcall
cjne
moy
Teall
Tcall
cine
maw
Tcall
Tcall
rat

clp
mMovC
mov
inc
cir
move
Mow
inc
clr
mowve
Mo
inc
clr

a,#'8', chdtid
DPTR,#charnd
ambdta

t1smem

chdt99

A #'9" chdthl
DFTE, #charn9
ambdta
tlsmem

chdt99

A #' ' chdth?
DPTR, #chrtt?d
ambdta

t1smem

chdt39

A # 0 chdtb3
DPTR, #chrgrm
ambdta

tlsmem

chdt99

a, #'.", chdcb4
DPTR, #chrttk
ambdta

tlsmem

chdt99

A #' ', chdtBs
DPTR, #chrsps
ambdta

t1smem
a,#',",chdtéb
DPTR, #chrkom
ambdta

t1smem

AL 4" chdts?y
DPTR,#chrtkm
ambdta

tlsmem

A, #'[°,chdtbB
OPTR, #chrbkr
ambdta

t1smem
a,#']",chdtbg
DPTR, #chrtpr
ambdta

tlsmem

A #'=", chdt70
DPTR,#chrsdg
ambdta

t1smem

A, #"-",chdtdd
DPTR,#chrstr
ambdta

t1smem

A

A, BA+DPTR
Bufl,A
DPTR

A

A, @A+DPTR
Bufl,s
OPTR

A

A, @A+DPTR
Buf2,a
DPTR

A

VICKYITN
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{1smem:

é]rdut:

cldot0:

cldotl:

]
STWrmm:

L]
Eriw iImim 2

moswC
mov
inc
clr
move
mov
inc
clr
move
mov
ret

acall
moy
MoV
moy
MoV X
acall
inc
mov
movx
acall
ine
mov
movx
acall
inc
mav
movx
acall
inc
moy
Mo X
acall
inc
[ {#37)
MC X
acall
inc
moyv
moy
acall
ret

may
moy
moy
mav
acall
mDv
Mmovx
lcall
inc
dijnz
dinz
mov
movs
1call
inc
djnz
acall
ret

orl
orl
ret

wrl
xrl

VICKYITN
A, BALDPTR
Buf3, A
DPTAR

A

A, BA+DPTR
Bufd A
DETR

A

A, GALDPTR
Bufs, A

STWrmm
DPL, DpdL
DPH,DEdH
A BuT
BDPTR, A
wWi_wr
DPTR

A, Bufl
@DPTR, A
wt_wr
DPFTR

AL Buf?
@nPTR, A
wt_wr
DPTR

A, Bufi
#HDPTR, A
wt_wr
DPTR

A, Buf4
BDPTR, A
WT_Wr
DPTR

A, BufS
@DPTR,A
wt_wr
DPTR
ppdL, DPL
opdH, DPH
enwrmm

DFTR, #0000 : clear colom dot matrix
entl, #0
cntl,#1
cntd, #124
SETwirmm

A, #O
@DPTR, A
wE_wr

DPTH
¢ntl,cldotD
cntl,cldotO
AL #D
EDPTR, A
wt_wr

DPTR
cnt2,cldotl
0w rmm

Eecn, #E2en
Eecn,#Eawr

Eecn,#Eewr
Eecn ,#Eeen
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strdmm:
enrdmm:

'
Wit _wr

srl_in:

{g_srl:
tgsrlld:

tgsrill:

}stcmd:
ae1ayﬂ:

&elayl:
delyl0:

&eIayz:
delyli:

charab:
charsb:
charth:
charbb:
chargb:
charrb:
charab:
charHb:
charIb:
charab:
charkb:
charLb:
charmb;
charnb:
charob:
charPb:
chargb:
charRb:
charsb:
charTh:
charub:
charvh:
charwb:
charxb:
charyh:

retx

orl
ret

xrl
ret

moy
anl
jz
ret
acall
mov
(i[53
mov
seth
seth
seth
ret

mov
cjne
sJmp
ret

m
ret

dinz
ret

mowv
acall
dinz
ret

Moy
acaT1
djnz
dinz
ret

0B
DB
DB
B}
(]2
DB
DB
DB
DE
DB
DB
DB
DB
B
DB
oB
OB
DB
DB
DB
DB
DB
OB
OB
OB
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Eecn, #Eaen
Eecn, #Eean

A, Eacn
A, #wtdg
wt_wr

delayl
TMOD , #20h
THL, #0FDh
SCON, #50h
TR1

ES

EA

R7,#0FFh
R7,#0FFh,tgsrl1l
tgsr1D

R7,#OFFh
D1yD,dalayd

Dlyl,#4
delayl
Dlyl,delyl0

Dly2,#5
delayD
Dlyl, de1y2ﬂ
Dly2,delyZ0

07eh,090h,090h,090h,07Eh, Q00N
OFEh,092h, ﬂﬂzh 082h,06Ch, 000h
07¢ch,082h, '082h,082h,044h,000h
QFEh, ﬂﬁzh '082h,044h,038h, 000k
0OFeh,092h,092h,092h,082h, 000h
DOFEh, 090h,0%0h, Dgﬁh ﬂSﬁh 00dh
07ch,082h, -092h,092h, 05¢h, 000h
OFEh,010h,010k,010h, OFER, 000A
oooh,082h, "0FEh,082h,000h, 000h
004h,002h, "082h,0FCh,080h,000h
OFeh,010h, DEEh O44h,082h, ﬂﬂﬂh
Oreh,002h, '002h,002h, ﬂﬂ:h 000h
OFeh,040h, ﬂaﬂh 040h,0FEh,000h
OFeh,020h, ﬂlﬂh 00&h, 0FEh, OOOH
O7ch,082h, ﬂBZh 082h,07Ch,000h
OFeh, 090k ,090h, 090h, 060h, 000K
07ch,082h,08ah,084h,07Ah, 000h
OFeh,090h,098hk,094h,062h, 000h
064k, 0920, Uglh 092h, 04Ch, 000h
0B0h,080h ,0Feh,080h, 08B0h, 000K
OFch,002h,002h,002h, ﬂFﬂh 000h
OFBh,004h,002h,004h, ﬂFEh 000h
OFCh, Oﬂzh Q1ch, ﬂﬂzh OFch,000hR
0c6h,028h,010h,028h, 0C6h, DO0K
Qe0h, ﬂlﬂh 00€eh,010h, 0E0h, 000K
page 1!




WICKYITN

charzb: DB 086h,08ah,092h,0Aa2h,0C2h,000h

charak: D8 004h, 02ah,024ah,02Ah,01Eh,000h

charbk: DB 0FEh,012h,022h,022h,01Ch,000h

charck: DB 0lch,022h,022h,022h,004h,000h

chardk: DB 01ch,022h,022h,012h,0FEh,000h

charek: DB 01Ch,02Aah,024h,024h,018h,000h

charfk: DB 010h,07Eh,090h,080h,040h,000h

:hargk: DB 010h,02Ah,02AR,02ah,03Ch,000h

charhk: DB 0Feh,010h,020h, 0200, 01Eh, QG0

charik: DB 000h,022h,08Eh,002h,000h,000h

char&k: DB 004h,002h,022h,08Ch, 000k, 000k

charkk: DB DFeh, 008h,014h,022h, 000K, 000h

charlk: DB 000h, 082h, 0Feh, 002h, 000h, 0OChH

charmk: DB 03eh,020h,018h, 020k, 01€h, 0O0h

charnk: DB (13eh, 010h, 020h, 020h,01€h, 000h

charok: DB 01ch,(22h,022h,022h,01ch,00Ch

charpk: DB 03eh,028h,028h,028h,010h,000h

chargk: DB 010h, 028h,028h,018h,03ch,000h

charrk: DB 03eh, 010h,020h,020h,010h,000h

charsk: DB 012h,02ah,024ah,024ah,024h,000h

chartk: DB 020h,0FCh,022h,002h,004h,000h

charuk: DB 03ch,002h,002h,004h,03Eh,000h

charvk: DB 038h,004h,002h,004h,038h,000h

charwk: DB 03ch,002h,004h,002h,03Ch,000h

charxk: DB 022h,014h,008h,014h,022h,000h
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