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ABSTRAKSI

ALAT PENGUBAH TEKS MENJADI SUARA SEBAGAI ALAT BANTU
KOMUNIKASI PADA PENDERITA TUNA WICARA BERBASIS
MIKRIKONTROLER AT8958252

(Mohammad Ulinnuha, 02 17 119, Teknik Elektro S1/Elckironika)
{Dosen Pembimbing 1 Ir F. Yudi Limpraptono, MT)
{Dosen Pembimbing 1 : Irmalia Suryani Faradisa, 8T)

Kata Kunei : Keypad, Milvokonireler. 18D, Speaker. Teks ke Suara

Media komunikasi berupa lisan sangat penting untuk berinteraksi dengan
sesama. Tetapl diantara kita banyak yang mengalami ganggusn pada lisannya
sehingga sulit berkomunikasi dengan orang lain. Karena diantara kita sedikil yang
mengerti bahasa isyarat maka komunikasi antara orang normal dan penderita tuna
wicara akan terhambal.

Alat pengubah teks menjadi suara merupakan saluh satu solusi agar orang
normal dengan penderita tuna wicara dapat berkomunikasi dengan baik dan tidak
terjadi kesalahpahaman, Dari segi penggunaan alat ini sangat mudah digunakan
karena si pengguna hanya mengelikkan kata yang ingn di ucapkan dan alal
tersebut akan mengucapkan sesuai dengan kata yang di masukkan.

Kata yang didapat dimasukkan merupakan kata yang digunakan dalam
hahasa sehari-hari. Suara vang dihasilkan merupakan susunan suku kata dan kata
vang dimasukkan, Untuk suku kata dengan susunan V, VK, KV, KKV dan KVK
alal ini mampu mengubah teks menjadi suara dengan baik, tetapi untuk suku kata
yang menggnnakan “ng” alat ini tidak dapat mengubah suara dengan baik.

i
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BAB |

PENDAHULUAN

1.1 Latar Belakang

Manusia merupakan makhluk sosial dimana setiap orang selalu
membutuhkan bantuan orang lain. Komunikasi antar sesama manusia sangatlah
penting puna terjalinnya interaksi dengan sesama. Media yang digunakan untuk
herkomunikasi dengan sesama manusia dapal berupa lisan maupun tulisan. Media
itulah yang biasanya digunakan dalam masyarakal pada umumnya karena media
tersebut mudah untuk dimengerti oleh manusia.

Disisi lain banyak diantara kita yang mengalami gangguan pada hisannya
schingga mereka sulit berkomunikasi secara lisan dengan orang lain. Orang-orang
tersebut yang biasa kita kenal atau kita scbut dengan penderila tuna wicara,
TImumnya penderita tuna wicara berkomunikasi dengan orang lain menggunakan
bahasa isyaral, letapi tidak semua atau bahkan sedikit dari Kita yang mengerti
dengan bahasa isyarat tersebut. Dengan sedikitnya orang yang mengerti bahasa
isyarat terscbut mengakibatkan penderita tuna wicara tidak dapat berkomunikasi
dengan baik kepada orang lain schingga pergaulan mercka menjadi sangat
jerbatas. Bahkan diantara mereka biasanya akan minder atau malu bila berlemu
dengan orang lain.

Salah satu solusi yang dapat dilakukan supaya antara orang normal dengan
penderita tuna wicara dapat berkomunikasi dengan baik dan tidak terjadi salah

pengertian antara orang-orang tersebut. maka kita dapat menggunakan suatu alat




vang dapat mengubsh teks menjadi suara. Dari segi manfaat alat ini sangat
membantu sekali bagl pura penderila luna wicara. Dari segi penggunaan alat imi
tergolong alat yang mudah digunakan karena pengguna hanya tinggal menuliskan
kata yang akan dia weapkan dan alat tersebut akan mengucapkan seperti yang
ditulis oleh penggunanya.

Mikrokontroler merupakan salah satu komponen elekironika yang dapat
digunakan untuk merancang dan membuat alat tersebut karena mikrokontroler
daopat menjalankan suatu proses vang mana sudah dirancang sedemikian rupa
sehingga dapat berjalan sesuai dengan program yang dimasukkan. Dengan
demikian kita dapat merealisasikan suatu alat vyang akan kila rancang

mengeunakan mikrokontroler.

1.2 Rumusan Masalah
Dalam perancangan dun pembuatan alat ini terdapal beberapa rumusan
masalah sebagai berikut :
1. Bagaimana merancang suatu piranti yang dapat mengubah teks dar
keypad. menampilkan ke LCD dan menyimpan ke dalam memon,
2. Bagaimana merancang dan menguji sisterm mikrokontroler AT8958252
yang berhubungan dengan IS

3. Bapaimana cara menggunakan mikrokontroler AT89SR252  schagai

pengontrol utama dari sistem tersebut.




1.3 Batasan Masalah
Agar permasalahan yang ada dapat dijelaskan secara tepat dan terhindar
dari permasalahan yang tidak sesuvai dengan topik vang akan dibahas maka
dianggap perlu adanyva batasan masalah. Adapun batasan masalah pada tugas akhir
ini antara lain :
1, Menggunakan mikrokontroler ATBYSE252 sebagai pengontrol utama.
2. Teks vang dimasukkan adalah teks yang berupa kata vang ditulis dalam
bahasa Indonesia yang hanya berupa huruf tanpa menggunakan angka.
3. Kata yang akan dimasukkan wmerupakan kata vang digunakan dalam
bahasa schari-hari.
4. Tidak membedakan intonasi suara untuk masukan, baik berupa kalimal
pertanyaan mavpun kalimat perintih.

5. Suara vang dihasilkan berupa susunan suku kata dari kata yang

dimasukkan.
6. Tidak membahas catu daya yang digunakan,
1.4 Tujuan

Adapun tujuan dari tugas akhir ini adalah merancang dan membuat alat
pengubah teks menjadi suara sebagai alat bantu komunikasi pada penderita tuna

WICHTA.




1.5 Meiodologi

Penvusunan lugas akhir ini didasarkan pada masalah yang bersifat
aplikatif. yaitu perencanaan dan percalisasian alat agar dapal menampilkan unjuk
kerjanya sesuai dengan yang direncanakan dengan mengacu pada rumusan
masalah. Untuk mencapai tujuan vang dircneanakan, maka pada tugas akhir in
menggunakan melodologl sebagai berikut :

# Study Literatur

Yaitu dengan melakukan studi ke perpustakaan untuk memperoleh teori

serta gambaran tentang masalah yang akan dibahas serta mempelajari teor

aplikasi dari mikrokontroler A'T89S8252.

Perencanuan danm Pembuatan Alat

v

Dalam pembuatan alat ini menggunakan konsep sebagai berikut :
s Percncanaan sistem secara keseluruhan (pembuatan blok diagram
sislem).
¢ Mendiskripsikan fungsi darl masing-masing blok diagram.
» Membuat perangkal keras (hareware) dan  perangkat lunak
(software) dari alat tersebul.
7 Pengujian Alat
Pada pengujian alat kita dapat mengetahui unjuk kega dari alat terschul,
apakah sesuai dengan dengan perencanaan yang telah kita rencanakan.
Adapun pengujian alat yang akan dilakukan berupa pengujian per- blok

dan pengujian dari keseluruhan alat terscbut.




# Pengambilan Kesimpulan
Pengambilan kesimpulan berdasarkan atas pengujian dan pengukuran

dari alat yang tclah dibuat.

1.6 Sistematika Penulisan
Adapun sistematika dari penyusunan laporan tugas akhir ini adalah sebagai
berikut :
BABI
Berisi latar  belakang. rumusan masalah. batasan masalah, lujuan,
metodologi dan sistematika penyusunan laporan tugas akhir.
BABII
Membahas tentang tcori dasar, cara kerja rangkaian scrta hubungan

dengan perangkat yang digunakan.

BAR HI
Membahas perencanaan dari setiap rangkaian elektronika dan perangkat
lunak yang digunakan.

BABTV
Membahas hasil pengujian terhadap alat yang telah dibuat. baik setiap blok
rungkaian maupun secara keseluruhan,

BAB Y

Penutup berisi kesimpulan, saran dan daftar pustaka.




BAB 11

DASAR TEORI

2.1 Mikrokontroler ATB958252

Mikrokontroler AT&9S8252 adalah scbuah mikrokontroler CMOS 8-bit
performa tinggi yang hemat daya dengan 8Kbyics Deownloadable Flash
Programmable and Erasable Read-Only Memory (Flash PEROM) dan 2Kbyles
CEPROM. Mikrokontroler ini dibuat menggunakan cknologi Aigfr-density
nonvolatile memory milik Atmel dan kompatibel dengan set nstucksi dan pin
standart industri MCS-51, On-chip downloadable Flash memungkinkan memori
program untuk diprogram ulang di dalam sistem melalui sebuah antarmuka serial
SPI atau dengan sebuah pemprogram memori nonvolatile yang kenvensional.
Dengan mengkombinasikan sebuah CPU 8 bit dengan downloadable Flash pada
sebush chip monolitik, Atmel AT8958252 adalah sebuah mikrokontroler yang
menvediakan sebuah solusi dengan fleksibilitas vang tinggi dan biaya yang efektif
untuk berbagai aplikasi control.

Downloadable Flash dapat mengubah sebuah byle tunggal dalam satu
waktu dan dapat diakses melalui antarmuka serial SPI serial port interface,
Dengan menahan RESET akan mengaktifkan bus SPI ke dalam sebuah anlarmuka
pemprograman  serial dan memungkinken memori propram  untuk  ditulis

kepadanya ataupun dibaca darinya ketika tidak ada bit lock yang diaktitkan.




Mikrokontroler A I'R988252 memiliki kelengkapan sebagai berikut
» Kompatibel dengan mikrokontroler MCS-51
# 8Kbytc Downloadable Flash memon
# 2Kbyte EEPROM

T'egangan operast antara 4 volt sampai 6 voll

"‘:"

# Frekuensi kerja () sampa 24 MHz
# 3 level program memori lock

> 256 byte RAM internal

¥ 32 10 yang dapar dipakai semua
¥ 3 buah timer/counter 16 bit

# Programmable UART (serial port)
# SPI serial interface

» DProgrammable watchdog timer

# Dual data poinler




Adapun blok diagram mikrokontroler ATB9S8252 dapat dilihat di dalam

gambar 2.1 berikut :
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Gambar 2.1 Blok Diagram AT8958252 !




2.1.1 Susunan Pena Mikrokontroler MCS-51
Mikrokontroler MCS-51 memiliki pena berjumlah 40 buah. Umumnya
kemasan mikrokontroler ni adalah DIP (Dual in Line Packaged) Adapun

konfigurasi pin dari mikrokontroler AT8958252 dapat dilihat dalam gambar 2.2

berikut :
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Gambar 2.2 Konfigurasi pin Mikrokontroler AT8958252 11
Masing-masing pena pada mikrokontroler ini memiliki kegunaan sebagai berikut:
a. Pena VUC
Dihubungkan dengan tegangan kerja +35 volt
b, GND
Ciround sistem

Port ()

r.-

Port 0 merupakan port 8 bit yang bersifat open drain dua arah, Scbagai

port keluaran, Giap pena dapal menerima masukan TTL (rransistor-




tranvistor logie). Saat logika | dituliskan pada port. pena port dapat

digunakan sebagai masukan dengan impedansi tinggi.

. Port ]

Port | merupakan port /O dua arah yang telah dilengkapi pull up internal.
Port ini dapat memberi daya atau menerima 4 masukan T'LL (fransistor-
iransistor fogic). Jika svam logika | ditulis pada port ini maka port akan
dibuat tinggi oleh pull up intemal dan dapat digunakan sebagai masukan.
Pada saat sebagai port masukan. port ini akan rendah (externally pulled
low) dan port ini akan memberi daya karena adanya pull up inicrnal,

Porl 2

Port 2 merupakan port parallel ® bit yang bersifat dua arah dan memiliki
pull up interal. Penyangga pada port 3 ini dapat menangani 4 masukan
TLL (transistor-transistor logic). Jika suatu logika 1 dituliskan pada port
ini, maka porl ini akan dibuat tinggi oleh pull up internalnya. Port 2
mengirimkan byte tinggl dari alamat selama pengaksesan dari program
memori luar dan selama penulisan data memori luar yang menggunakan
alamat |6 nt.

Port 3

Port 3 merupakan & bit dua arah dengan pull up internal. Keluaran dari
port 3 ini dapat memberi daya atau mencrima sebanyak 4 masukan TTL
(transistor-transistor logic). Jika suatu logika 1 dituliskan pada port ini,
maka port ini akan dibuat tinggi oleh pull up internal dan dapat digunakan

sebagal masukan. Sclain sebagai port paralel biasa, port 3 ini juga
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memiliki fungsi khusus, Adapun fungsi-fungsi khusus port 3 ini
diperlihatkan pada table 2.1 berikut.

Tabel 2.1 Fungsi Khusus Port 3 P!

Port Fungsi Khusuos
P3.0 RXID {masukan port serial)
P30 I'XD (keluaran Port serial) B
P32 INTO (masukan interupsi luar 0)
P33 i INT! (masukan interupsi huar 1)
P34 TO (masukan luar Timer/Counter ()
P35 T1 {masukan Juar Timer/Counter 1)
P3.6 WR (pulsa penulisan data memoni luar)
P37 RD (pulsa pcmbacaan data memori luar) n
Reset (R5T)

Masukan untuk Reset. Suatu logika tinggi selama dua siklus pada pena
RST akan menyebabkan leadinya proses reset.

ALE

Address Latch Enable merupakan suatu pulsa keluaran untuk mengaitkan
(latch) byle bawah dari alamat selama mengakses memori luar.

PSEN

Program Store Enable adalah pulsa pengaktif uniuk membaca program

memori luar. Saat mikrokontroler melaksanakan instruksi dan program
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memori luar, PSEN akan diaktifkan dua kali tiap siklus mesin. kecuali
pada saat pengaksesan data memon luar.

i EA
External Access Enable. EA harus dihubungkan dengan ground jika ingin
mengakses dari program memori luar dengan alamat 000011 sampai
FEEFH. EA harus dihubungkan dengan VCC jika menggunaka program
memori internal.

k. XTALI
Masukan untuk penguat inverting osilator dan masukan rangkaian clock
internal.

1. XTALZ

Keluaran dari penguat inverting osilator.

2.1.2 Peta Memori Mikrokontroler MCS-531

Mikrokontroler MCS-51 memiliki 2 jemis memori yaitu

a. Memori internal {on-chip memori)
Memori internal yang terpasang pada mikrokontroler MCS-51 terbag
menjadi ROM/EPROM dan RAM. ROM/EPROM berukuran 4K- 8Kbyte
digunakan untuk menyimpan program, Sementara RAM berkapasitas 128
byte- 256byte digunakan untuk menyimpan data sementara.

b. Memori eksternal
Memori eksternal dapat ditambahkan pada mikrokontroler MCS-51

apahila diperlukan kapusitas memori yang lehih besar. Mcmori cksternal
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tersebut  dapat berupa FEPROM  sampai  kapasitas 64Kbyte untuk
menvimpan program  dan RAM sampai  kapasitas 64Kbyte untuk
menyimpan data juga dapat di tambahkan. Namun jika menggunakan
memori luar maka port {0 dan port 2 terpaksa digunakan untuk
menghubungkan memori terscbul schingga tidak dapat dipakai sebagai

port parallel biasa.

2.2 Information Storage Device (ISD) 2500

Peralatan penyimpan informasi suara atau 1513 seri 2500 mempunyai
kualitas yang sangal bagus denpan durasi penyimpanan 60 sampai 120 detik.
Peralatan CMOS yang ada didalamnya adalah Chip Oscilator, Microphone
Preamplifier, Awomatic Gain Control, Antiliasing Filter, Smouthing Filrer
Speaker Amplifier. Secara keseluruhan seri ISD 2500 dapat melakukan sebuah
perekaman atau pemutaran ulang pesan dengan komponen sederhana scperti
mikropon, speaker, beberapa komponen penunjang, dua buah saklar dan sumber
tegangan. Rekaman akan disimpan dalam sel memori yang tidak mudah hilang
(nomvolarife). Teknik penyimpanan analog langsung, dengan jalan sinyal suara
{voice) dan bunyi disimpan secara langsung dalam bentuk analog kedalam
memori EPROM. Penyimpanan analog langsung memungkinkan reproduksi suara
secara alami dalam satu chip tunggal Adapun blok diagram seri ISD2500 dapat

dilihat dalam gambar 2.3 berikut :
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Gambar 2.3 Blok Diagram Seri ISD 2500 ™!

ISD2500 kompatibel

dengan mikrokontroler AT89C52 schingga

pengalamatan dan jalur kendali dapat dihubungkan dengan mikrokontroler.

Adapun susunan kaki-kaki dari ISD 2500 dapat dilihat dalam gambar 2.4 berikut :
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Gambar 2.4 Susunan Kaki-kaki 1SD 2500 !
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Penjelasan dari fungsi spesifik masing-masing kaki dari ISD2500 adalah sebagai

berikul -

3

h i

Foltage Input (Veea, Veed)

Analog dan digital sirkuit yang terdapat didalam chip I1SI) menggunakan
bus power yang terpisah untuk meminimalisasi noisc. Pin power harus
dihubungkan sedekat mungkin dengan sumber tegangan.

Ground fnpur (Vssa, Vssd)

Sama seperti Veed dan Veea, analog input dan digital sirkuit di dalam ISD
2500 menggunakan bus ground vang werpisah untuk meminimalisasi noise.
Pin harus dihubungkan sedekat mungkin dengan ground.

Fower Down Input (P1)

Ketika sedang tidak digunakan untuk merckam atau menyalakan, pin PD
harus diberi logika tinggi. Ketika pulsa overflow (OVF) rendah maka PD
harus dibawa ke logika tinggi untuk mereset addres pointer kembali ke
awal perekam atau playback.

(Chip Enable Input (CE)

Pin CE diberi logika rendah untuk membolehkan operasi perekaman atau
playback. Alamat input dan playhackirecord inpur (P/R) ditahan dengan
adanya transisi turun dari CE.

Playback/Record Input (P/R)

Input ditahan dengan adanya transisi turun dan pin CE, Logika tinggi akan
memilih plavback cyele dan logika rendah untuk memilih record cyvele.

Unwk record owle alamat inpmt menctapkan mulainya alamat dan




o

merekam secara kontinu sampai PD atau CE ke transisi tinggi atau dengan
adanys overflow. Ketika record cpele berhenti dengan adanva transisi
tinggi dari PD atau CE sinyal End Of Massage (EOM) di simpan di alamat
terakhir di memori. Unwk Playhack cycfe alamat input menetapkan
mulainya dan akan memutar suara pereckam sampai alamat EOM
ditemukan.

End Of Massage/Run Ourput (EOM)

Sebuah alamatl akan dimasukkan sccara otomatis diakhir masing-masing
perekam. Pulsa Output EOM akan rendah untuk sctiap akhir periode dari
masing-masing perekatn.

Microphone Input (MIC)

Digunakan untuk mentransfer sinval suara ke on-chip preamplifier.
Rangkaian On-Chip Awtomatic Gain Confrol (AGC) untuk mengontrol
penguatan dari penguat mulai dari -15 sampai 24 dB.

Microphone Reference Input (MIC REF)

Adalah input pembalik ke microphone preamplifier uniuk memberikan
noise canceling atau common mode rejection input ke 1C ini ketika
dihubungkan ke scbuah mikrofon diferensial.

Cwer Mlow OQuiput (OVF)

Sinyal pulsa rendah pada akhir tempat memori mengindikasikan hahwa IC
ini lclah terpenuhi dan pesan telah melebihi kapasitas, Keluaran OVE

kemudian diikuti masukan CE sampai pulsa PD telah mereset. Pin ini juga
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dapat digunakan untuk menambah beberapa IC [SD2500 schingga durasi

dan record/pluyback menjadi lebih lama.

'\-_F

Autematic Gain Control (AGC)
AGC sccara dinamik mengubah penguatan dari penguat mula untuk
mengimbangi  lebar jarak dari mikrofon input. AGC memberikan jarak
secara penuh darl suara rendah ke tinggi untuk dirckam dengan distorsi
minimal,
7 Analog Output (ANA OUT)
Pin ini memberikan keluaran penguat mula ke pengguna. Tegangan
penguatan dari penguat mula ditentukan oleh level tegangan dari pin AGC.
# Analog Input (ANA IN)
Pin masukan analog akan mentransfer sinyal kedalam ofiip untuk
perekaman. Untuk masukan mikrofon pin ANA OUT harus dihubungkan
ke kapasitor eksternal ke pin ANA IN. Jika perminiaan mput diperoleh
dari sumber lain dari mikrofon maka sinyal ini dapat langsung dikopel
oleh kapasitor ke pin ANA IN.
¥ FEksiernal Clock fnput (XCKL)
Untuk ISD2500 mempunyai scbuah pull-down imernal. Prekuensi clock
sampling internal = 1% dari spesifikasi. Frekuensi ini berfariasi dar +
2.25% berada pada suhu kamar dan dalam range tegangan operasi.
Tnternal clock mempunyai toleransi £ 5% pada temperature dan tegangan
kerja. Jika power suplay vang digunakan mempunyai tekanan tinggi maka

maka alat ini dapat di clock langsung pada pin XCTK. Duiy Cycle pada
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masukan clock tidak perlu dipermasalahkan karena clock dengan segera
dibagi dua. Jika pn XCLK tidak digunakan harus dihubungkan ke ground.
»  Speaker Ouput (SP+SP-)
ISD2500 telah mempunyai driver onchip diferensial speaker vang
sanggup menampung beban 50 mW dalam 16 Q2 dari AUX IN. Speaker
outpul berada pada level Vssa selama proses recard dan ponwer down.
= Auxifiry fnput (ALUTX TN)
AUUX IN dihubungkan langsung ke kaki keluaran amplifier dan keluaran
speaker ketika CE. PR berada pada logika tinggi dan plavhack tidak aktif.
»  Addres/Mode Input (AX/MX)
Mempunval dua fungsi tergantung pada level darl dua most significant bit
(MSH) dari alamal tersebut (A8 dan A9). Jika salah satu atau kedua dari
MSB berlogika rendah maka semua input dianggap scbhagai bit alamat dan
digunakan scbagai awal alamat untuk proscs record atau playhack cyele
terbaru, Alamat input ditahan oleh transisi turun dan CE. Jika kedua MST3

berlogika Lingei maka masukan addres‘mede dianggap bit mode 18D2500.

18




2.3 Penguat Sinyal AC

i dalam beberapa aplikasi dibutuhkan suato alat yang digunakan untuk
memberikan penguatan pada sinyal AC sedangkan sinyal DC yang muncul harus
diblok. Sebuah sinyal AC yang sangat sederhana dan stabil ditunjukkan dalam
gambar 2.5, dimana kapasitor C memblok komponen DC dari sinyal input dan
bersama dengan R menentukan frekuensi cwt off bawah dan penguatan secara
keseliruhan. Adapun gambar penguat sinyal AC dapat ditunjukkan pada gambar

2.5 berkut :

Gambar 2.5 Penguat Sinyal AC ™

Tegangan keluaran Vo yang dihasilkan dari persamaan rangkaian gambar diatas
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2.4 Liquid Crystal Display (LCD)
LCD model M1641 produksi SEIKO Instrumenmt fnc. Corporation
memiliki spesifikasi sebagai berikut :
a. Menampilkan 16 karakter dengan 5 x 7 dot matrik.
b. Pembangkit karakter ROM untuk 192 jenis karakter.
¢. Pembangkit karakter RAM untuk 8 jenis karakter.
d. 80 x8 bit data RAM.
e. Antarmuka dengan 4 bit atau 8 bit MPU.
f. Tegangan catu 5 volt dan temperature operasi 0 — 500 °C
g. Otomatis reset saat di hidupkan.

Masukan yang diperlukan untuk mengendalikan moedul LCD ini berupa
bus data yang masih termultipleks dengan bus alamat serta 3 bit sinyal konirol
yaitu RS, R/'W dan E. Scmentara pengendali dot matriks LCD dilakukan secara
internal oleh kontroler yang sudah terpasang pada modul LCD. Blok diagram

dapat dilihat dalam gambar 2.6 berikut
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Gambar 2.6 Blok Diagram LCD M1641 U]
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2.5 Keypad dan Enkoder Keypad

Keypad merupakan komponen yang digunakan sebagai sarana unmuk
memasukkan data ke komputer alau minimum sistem. Untuk rangkaian keypad
4x4 vaitu dengan menggunakan 16 buah saklar tekan ( push butlon ) yang

dirangkai dalam bentuk matrik. Gambar rangkaian ditunjukkan pada gambar 2.7

berikiat :
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Gambar 2.7 Rangkaian Keypad dalam bentuk matrik
Untuk menggunakan keypad diperlukan sebuah driver, driver yang biasa
digunakan untuk menghubungkan keypad ke suatu minimum sistem adalah 1C
740922, Kevpad juga dapat dihubungkan langsung dengan mikrokentroler . Jika
kita menggunakan IC Enfoder ( 740922 ) kita dapal dengan mudah mengirimkan
data dari keypad ke minimum sistem karena di dalam IC Enkoder tersebut sudah
memiliki beberapa kelengkapan seperli misalnya rangkaian debouncing yang
hanya memerlukan kapasitor cksternal. Rangkaian internal register akan
mengingat tombol terakhir yang ditckan meskipun tombol sudah dilepas. Selain

itu dengan menggunakan IC Enkoder keypad juga dapat digunakan langsung
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dengan cara menghubungkan langsung keypad dengan mikrokontroler, namun
apabila menggunakan cara ini maka kita harus menyediakan port lebih banyak
karena di setiap kolom dan basis dan keypad langsung dihubungkan dengan port
mikrokontroler sehingga memerlukan lebih banyak port lagi.

Enkoder adalah rangkaian logika kombinasional untuk mengubah
bilangan desimal ke dalam kode biner. Sedangkan dekoder digunakan umtuk
menerjemahkan kode biner ke dalam kode khusus, seperti bilangan desimal yang
ditampilkan dalam scven segment display.

Enkoder vang biasa diguanakan uniuk menpgubah nomor tombol dari
sebuah keypad ke dalam kode biner adalah 1C 74C922. 1C ini dkenal sebagai 16

key encoder. Gambar 1C 740922 ditunjukkan dalam Gambar 2.8 berikut :
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Gambar 2.8 Enkoder Keypad 74C922 F/
Apabila kita menggunakan dua buah keypad maka kita memerlukan tam
bahan komponen 1C 74C20 untuk mengaktifkan atau secbagal jembatan dar
keypad kedua, Adapun susunan dari dua buah keypad yang digabung dapat

ditunjukkan dalam gambar 2. 9 berikul :
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Gambar 2.9 Susunan dua bush keypad ')

Jika salah satu tombol keypeed ditekan. kolom dan baris pada lokasi tombol
tersebul berada akan berlogika rendah. Misalkan ditckan nomor 3 ( keypad
pertama ), maka kolom X4 dan baris Y1 akan berlogika rendah sehingga
HAXIX2X1 askan sama dengan 0111 dan Y4Y3Y2Y1 sama dengan 1110,
Penekanan tombol 3 ini dideteksi oleh enkoder keypad 74C922 dan diterjemahkan
menjadi kode biner. Untuk penckanan tombol 3. keluaran EDCBA dari enkoder
akan sama dengan 00011, Misalkan ditckan nomor 19 ( keypad kedua ), maka
kolom X4 dan baris Y1 akan berlogika rendah sehingga X4X3X2X1 akan sama
dengan 0111 dan Y4Y3Y2Y1 sama dengan 1110. Penckanan tombol 19 ini di
deteksi oleh enkader keypad 740922 dan juga IC 74C20 karcna merupakan
keypad kedua dan data yang diterima diterjemahkan menjadi kode bincr. Untuk

penckanan tombol 19, keluaran EDCBA dari encoder akan sama dengan 10011,




Untuk lcbih jelasnya kita dapat melihat Tabel Kebenaran dani Key Enkoder pada
tabel 2.2 benkut :

Tabel 2.2 Tabel Kebenaran Key Encoder !’
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Kondensator yang dihubungkan ke pmm 5 diperlukan untuk melengkapi
rangkaian osilator internal IC ini. Osilator im diperlukan untuk melakukan
penelusuran masukan-masukan X1..X4 dan Y1...¥4 guna mendeteksi tombol
keypad vang ditekan. Kondensator pada pin 6 diperlukan uniuk meredam getaran
mekanik (key bownce) yang dapat timbul pada saat sebuah tombol ditekan.
Sebuah registerinternal di dalam 1C ini mengingat nomor (erakhir yang ditckan,
juga scielah tombol ini dilepaskan,  Seielah enkoder mendeteksi nomor yang
ditekan keluaran DA (dafa available) dari IC akan menjadi tinggi.  Keluaran
tinggi dari DA ini menyatakan bahwa data masukan telah diterima olch enkeder.

Sctelah tombol dilepaskan, keluaran DA akan menjadi rendah.

2.6 Speaker
Speaker merupakan suatu transduser yang dapat mengubah dari energ
listrik menjadi energi mekanik. Speaker hiasanya di gunakan scbagal outputan

dari suatu perangkat elektronika untuk menghasilkan sinyal suara.
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BAB III1

PERANCANGAN DAN PEMBUATAN ALAT

Dalam perencanaan alal ini dilakukan bertahap blok demi blok untuk
memudahkan analisis sistem setiap bagian maupun sistem sccara keseluruhan.
Perencanaan dan pembuatan sistem ini terdiri atas dua baglan yaitu perencanaan
perangkat keras dan perencanaan perangkat lunak. Beberapa aspek lain yang perlu
dijelaskan dalam pembahasan bab ini adalah penentuan spesifikasi dari sistem

yang dirancang, blok diagram dan prinsip kerja sistem.

3.1 Spesifikasi Alat
Adapun spesilikasi alat vang direncanakan adalah scbagai berikut .

a. Alat vang dirancang menggunakan Mikrokontreoller ATE9S8252 sebagai
pengontrol utama.

b. Masukan untuk mengetikkan kata berupa 32 tombol yang tersusun dari 2
buah keypad 4 x 4.

¢. Hasil ketikan ditampilkan melalui LCD 2 x 16 karakler.

d. Database suara menggunazkan pemutar/perekam suara ISD25120 dengan
kapasitas 120 detik.

e. Alat dapat menampilkan suara sesuai dengan hasil ketikan yang disimpan di

dalam RAM.
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3.2 Perencanaan Blok Rangkaian

Pembuatan blok diagram rangkaian pengubah teks menjadi suara ini
merupakan dasar dari perancangan sistem, Diagram blok ini nantinya vang akan
digunakan untuk pengecekan masing-masing blok dan rangkaian seperti yang

terlihat dalam Gambar 3.1.

Keypad Len
dxcd TM162ABC

F Y
|
Key
*  bncoder __ 8D
————» 74922 25120
Keypad Mikl_‘ﬂkt:n[:t]lcr
dxd ATROSEISZ IX
Penguat
Speaker

Gambar 3.1 Blok Diagram Sistern

3.3 Prinsip Kerja Sistem

Prinsip kerja dari blok diagram sistem diatas adalah data dalam hal ini
berupa kata-kata yang akan diolah mikrokontroler di masukkan melalui keypad,
Mata vang di keluarkan keypad dikodekan oleh key Enkoder agar data yang akan
diolah dapat dibaca oleh mikrokontroler. Data yang diterima mikrokontroler
disimpan ke dalam RAM mikrokontroler dan ditampilkan ke dalam LCD, Setelah

mikrokontroler menerima perintah untuk mengeluarkan data vang telah disimpan

26




untuk diteruskan ke ISD, maka data tersebut di keluarkan oleh IS seswn dengan

urutan alamat vang telah di olah oleh mikrokontroler. Karena suara yang

dihasilkan olch ISD kurang begitu keras maka kila membutuhkan suatu penguat

audiv sehingpa kita dapat meneniukan scberapa besar suara yang akan di

keluarkan olah speaker,

3.4 Perancangan Perangkat Keras

3.4.1 Keypad dan Enkoder Keypad

Alat pengubah teks menjadi suara ini menggunakan 2 buah keypad 4 x4.

Adapun enkoder keypad yang digunakan dalam alat imi adalah 1C 74922

Rangkaian keypad dan enkoder keypad dapat dilihat pada Gambar 3.2

wre
il Pl
"'-: ;:— Fory 50 s SRR
:'1 T Algesnris
| :.'I bt = _| s e
4 : _ [3 Ed ]
: ' = g | M TR
| 1 e KB \ ET
© il Lo ""l u
= i
U oF
A B c [ 3 . i H S =
[T
E F G H ' HI 2
THLEAR
1 ST LA R ! |_H i
IMHALAE

i

E—

Gambar 3.2 Rangkaian Keypad dan Enkoder Keypad

| ﬁh\; —_ AT
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IC 74922 adalah sebuah enkoder keypad yang digunakan untuk
menangani keypad 4 x 4. Karena dalam pembuatan alat ini membutubhkan 32
tombol maka perlu dibuat rangkaian tambahan sehingga 1C 74922 mampu
menangani 32 tombol (2 buah Aeypad 4 X 4).

Dengan menggunakan rangkaian ini ketika tombol ke-2 keypad pertama
(huruf B) ditekan maka kondisi logika pada X2 adalah "0 dan maka kondisi
logika pada Y1 adalah 0, sedang kondisi logika pada pin baris dan kolom yang
lain tetap 17, Karena yang ditekan adalah keypad pertama maka dioda 1N4148
tidak ada yang aktif sehingga keluaran dari 7420 adalah *0".

Akan tetapi ketika tombol ke-2 keypad kedua (huruf R) ditekan maka
kondisi logika pada X2 adalah “0°, Karena vang ditekan adalah keypad kedua
maka dioda 1N4148 menjadi aktif sehingga kondisi logika pada Y1 adalah “0" dan
keluaran dari 7420 adalah ‘17, sedang kondisi logika pada pin baris dan kolom
vang lain tetap 1",

Ketika keypad kedua tidak ditckan maka masukan IC 7420 berada pada
kondisi ambung. Resistor pull wp digunakan untuk menjaga agar (idak tetjadi
kondisi ambang, melainkan logika *1°. Resistor pu/{ up ini juga digunakan untuk
mensuplai arus ketika tidak ada keypad yang ditckan. Ketika masukan 7420 dalam
kondisi logika *1° maka tegangan masukannya (V) adalah 3,15 V (dari data
sheet). Karena arus yang dibutuhkan ketika logika “1" (1) adalah 20 pA (dari
data sheet) dan catu daya yang digunakan (Vee) adalah 5V, maka nilai R pud! up
vang dibumuhkan adalah:

R _Vc;:-FIH_ (3.1)

i T 7

i
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5V 315V
Rp‘mﬂ ! = .
T 20ud

R o = 925K = 1000

3.4.2 Rangkaian Mikrokontroler AT8988252
3.4.2.1 Minimum Sistem Mikrokontroler AT8958232

Pada rangkaian ini komponen utamanya adalah unit mikrokontroler tipe
A'TR9S8252 vanp kompatibel dengan keluarga MOCS-31. Alasan penggunasn
mikrkontroler AT8958252 karcna mikrokontroler ini memiliki kapasitas RAM
(Random Access Memory) vang lebih besar bila dibandingkan dengan kcluarga
MCS-51 yang lain sehingga jumlah kata vang dapat diolah menjadi lebih banyak.
Sebagai otak dari pengolahan data dan pengontrolan alat, pin-pin AT8958252
dihubungkan pada rangkaian pendukung membentuk suatu sistem minimum

seperti dalam Gambar 3.3.
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Gambar 3.3 Minimum sistem ATS98K252




Mikrokontroler AT89S8252 mempunyai 4 port, 32 jalur yang dapat

diprogram menjadi masukan atau kelvaran, pada perancangan ini pin-pin yang

digunakan adalah:

Port 0 : digunakan untuk jalur data LCTL

Port | : digunakan untuk alamat ISD25120 (P1.0-P1.7 terhubung ke A
Agdari 1S1D25120).

p2.5—P2.7 : digunakan untuk mengendalikan LCD, vaitu enable dan operasi
baca tulis LCLL

P2.0-P22 : digunakan mengendalikan 151325124, yaitu power down, chip
cnable dan operasi playrecord

P3.0-P3.4 - dihubungkan dengan kcluaran dari enkoder keypad.

Pa:s : digunakan untuk mendeteksi sinyal DA {Data Available) dari

Pinl8. Pinl9

enkoder keypad.

. digunakan sebagal masukan dari rangkaian osilator kristal.
Rangkaian osilator kristal terdiri atas kristal osilator 12 Mllz,
kapasitor C; dan 7 masing-masing 30pH (berdasarkan daia
sheet) okan membangkitkan pulsa clock yang akan menjadi

penggerak bagi seluruh operasi internal MCLL

Pada rangkaian di atas, karena port 0 bersilal open drain. maka ketika

mengeluarkan logika ‘0" maka akan terbaca sebagai logika ambang. Untuk itu

dibutuhkan resistor pudf up agar bisa membenkan logika “(. Ketika memberikan

logika “0" maka tegangan keluaran (Vi) scharusnya adalah 0.5 V (dari data

sheet). Karena arus vang dibutahkan ketika logika ‘07 (I ) adalah 3,2 mA (dari
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data sheet) dan calu daya yang digunakan {Vee) adalah 5V, maka nilad R padl ap

vang dibutuhkan adalah:

Vee ¥,
R;m'n'_up = _T_- -

i,

P B AV =051
e T T

R =1406.250 = 1.5k02

el i

3.4.2.2 Rangkaian Reser

(3.2)

Untuk mereset mikrokontroler AT8988252, maka pin RST diberi logika tinggi

selama sckurangnya dua siklus mesin (2 x 12 periode osilator). Untuk membangkitkan

sinval reser kapasitor dihubungkan dengan Vee dan scbuah resisfor yang dihubungkan

ke ground. Rangkaian reser ditunjukkan dalam gambar 3.4 sebagai berikut :

Voo
c |
0,1 nF ‘ ‘ Veo
s RST
24 w5
100K = |
LGN
|

Gambar 3.4 Rangkaian Reser dan sclaranya.

Knstal yang digunakan mempunyai frekuensi sebesar 12 MHz, maka satu

periode membutuhkan waktu schesar
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1

j ;'s’e' AL

z (3.3)

1
120z

T —8.33x107%5

Schingea wakly nunimal logka Hngg vang dibutuhkan untuk meresed
mikrokontroler adalah -

Resel (min) — T = penode vang dibutuhkan

833 x 107" x 24 - 1,9992 us

Jadi mikrokontroler membutuhkan waktu minimal 1.9992 ps untuk mereset.
Waktu minimal inilah vang dijadikan pedoman untik menentukan nilai R dan C.
Dengan menggunakan pemisalan R = 100K dan t minimum adalah 2 ps maka untuk
amannya dimisalkan = 4 ps maka

t=0357 RC (3.4)

4.10 * = 0357 x 00K x C

C=0.1nF

lelah memenuhi syarat minimal untuk dapat me-reset mikrokontroler AT8§958252

3.4.3 Pemutar/Perckam Suara ISD25120

Pada alat pengubah teks menjadi suara i pemutar/perekam  suara
ISD25120 digunakan untuk menyimpan rekaman suara yang berupa suku kata-
suku kata. Pemutar/perekam suara [SD25120 ini kompatibel dengan keluarga
MOCS-51, sehingga mudah untuk dihubungkan dengan mikrokontroler yang

digunakan waitu AT89S8252. Alasan penggunaan pemutar/perckam  suara
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[SD25120 adalah karena pemutar/perekam suara ini memiliki kapasitas yang
cukup besar vaitn 120 detik yang terbagi menjadi 600 ruang alamat. Schagai
penyimpan rekaman svara, pin-pin 150225120 dihubungkan pada rangkaian

mikrokontroler membentuk suatu sistern minimum seperti dalam Gambar 3.5.

e
1SD 25120
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[ Pt BO-07 ATASSE2E 1| Al i
N A v e
Bl (3
"'\_ 4 | AN \."}-\”‘i 12 E-mf
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\_'___._|£1 e ke Pemprmi A ada
e —— ——
S IR o R T
W] ® AT 5P l 15
"\\_ 4 LOAR ALY N 1
; W Ad .
S = | |
Pirt20- 22 ATSNG Sy —=— AN B
O I T SO VPN U
31 ™™ [
T PR MECREF I
o Mic [ 13
= ow a1
| & »ax '
| |

l

Gambar 3.5 Rangkaian 1SD25120

Pemutar/perckam  suara mempunyai 10 jalur alamat dan 3 buah pin
kontrol. Pada perancangan ini pin-pin yang digunakan adalah:
Al-A8 : Alamat I1SD) yang dihubungkan ke mikrokontroler AT82S8252 port 1.
EE : digunakan untuk mengaktifkan ISD25120 dan dihubungkan ke port2.0.
PD : digunakan untuk merekam ke 181325120 dan dihubungkan ke pori2.1.
EOM : digunakan sebagai penanda akhir dari scbuah rekaman pada ISD25120

dan dihubungkan ke port2 2.

Pada pembuatan alat pengubah  teks  menjadi  suara,  Karcna

pemutar/perckam suara 181325120 memiliki durasi waktu 120 detik yang terbagi

menjadi 600 ruang alamat (alamat 000h sampai dengan alamat 257h) schingga
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tiap ruang alamat memiliki durasi 0,2 detik, Karena durasi waktu yang dibutuhkan

untuk mengucapkan | suku kata adalah 0.3 detik maka dibutuhkan 2 ruang alamat

pada 18D25120 untuk menyimpan rekaman satu suku kata. Dengan demikian

[SD25120 dapat menampung 300 suku kata. Adapun daftar suku kata yang telah

di rckam ke dalam [SD25120 terdapat pada tabel 3.1 berikul :

Tabel 3.1 Dattar Suku Kata yang di Rekam di IS 25120

Alamat +j} +2 +4 +6 +8

0 ha he hi bo bu

1{} ca ce cl co cu

20 da de di do du

a0 fa fia fi I fu

40 ga ge & 2o gu

50 ha he hi ho hu

60 ja je j1 Jjo Ju

70 ka ke ki ko ku

|0 la le li lo lu

] ma me mi o mo m

100 na ne ni no nu

10 pa pe pi po pu

120 ga e qi qo qu

130 T w ti o i

1410 88 s¢ 5 50 511

130 La e i to tu

| 16() vl Vi vi VO Yl
I 170 wi we. Wi wo Wil
180 xa xe X X0 XU

190 va ye yi yO yu

200 | =za ze 7 70 an
230 nga nge ngi ngo ngu
240 nya nve nyi nyo nyu

250 sya sye gyi V0 gy

2610 fra e fri fra fru

270 gra gre gri gro eru
280 kra kre kri kro | kru |

290) pra pre pri  pro pru

300 tra tre fri tra tru

310 ab eh ib ob | ub
330 ad cd id od | ud
3440 at ef il of uf
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350 ag eg ig 0g ug
360 ah ¢h ih ch uh
380 ak ck ik ok uk |
390 al el il ol ul
400 am £Im 1Im oI Lm
410 ar en in on un
420 dap ep ip up up
440 ar er ir o1 ur
450 as cs 15 03 s
460 at ct it | ot ut
490 ang cng ing ong ung
500 a e i 0 u

3.4.4 Penguat Audio

Penguat Audio digunakan untuk menguatkan tegangan keluaran dari

1S1325120 sehingga suara yang dihasilkan menjadi lebih keras. Komponen ulama

dari rangkaian penguat audio ini adalah 1C Op-amp LM386. Adapun rangkaian

dari penguat audio ini dapat ditunjukkan pada gambar 3.6 berikut:

D251 1415

Wi

LM386

250l

-
T

T st

;mmm

Gambar 3.6 Rangkaian Penguat Audio
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Rangkaian diatas merupakan rangkaian aplikast dan penguat audio dengan
menggunakan TM3R6. T dalam data sheet TM386 terdapal beberapa aplikasi
yang dapal secara langsung kila gunakan sebagai acuin untuk membual penguat,
aplikasi tersebut antara lain penguat dengan penguatan 20 kali, penguat dengan
penguatan 50 kali dan lainnya. Pada rangkaian penguat audio yang dirancang kita
menggunakan aplikast dar penguat dengan penguatan 20 kali. Karena beda
tegangan keluaran pin SP+ dan SP- pada ISD25120 adalah 2.5 Vpp maka kita
dapal menentukan tegangan Keluaran vang di hasilkan schagai berikut :

e i

Apr=— 3.5
Fi @

Vo=215x20
= 5t voit
Dari rangkwan diatas kita juga dapal menentukan frekuensi cut off yang

akan dihasilkan olch penguat audio tersebut sebagai berikut

Fo: :

= 3.6
2zRC (363

|
23 14x Bobimx]l Ond”

Fo—884.6 Hz
Karena frekuensi yang dapal di dengar oleh manusia sekitar 20-20 KHz
maka penguat audio yang kita rancang dapat digunakan karena frekuensi cut

offniva telah memenuhi persyaratan dari suara yang dapat di dengar oleh manusia.
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3.4.5 Rangkaian Display LCD

[ dalam antarmuka dengan LCD ada dua proses. vaitu proses penulisan
data maupun instruksi. Aturan yang berlaku dalam operasi penulisan LCD dapat
dilihat dalam Tabel 3.2

Tabel 3.2 Operasi Penulisan LCD

' RS R/W | Operasi |

0 0 Operasi menuliskan instruksi

1 0 Operasi menuliskan data

LCD yang digunakan adalah LCD TMABCI6Z. LCD ini dikontrol oleh
mikrokontroler AT8988252. Adapun gambar rangkaian LCD TMABC162 dapat

dilihat pada gambar 3.7 berikut:

| LCD TMABC162 I i

RS Port 2.7 ATROSR252
RW Port 2,5 A TROSR252
En Port 2.6 AT8958252

Port 0.0 - 007 A TESHT 52

Gambar 3.7 Rangkaian LCD

37




Gambar 3.7 menunjukan anatarmuka LCD dengan mikrokontroller. Pin RS darni
LCD terhubung ke port 2.7 pada mikrokontroler. Pin RW dari LCD terhubung ke
port 2.5 dan Pin Enahble dari LCD terhubung ke port 2.6 dari mikrokontroler,
Seperti dilihat dalam Tabel 3.2 saal RS = 0 berfungsi untuk menulis mstruksi ke
LCD dan saat RS = 1 berfungsi untuk menulis data'karakter ke LCD. Alamat
untuk menuliskan data/karakter pada LCD 16 karakter X 2 baris dapat dilihat
dalam Tabel 3.3

Tabel 3.3 Alamat LCD 16 Karakter X 2 Baris

sy Pl B o2 | osch f s4h Qos5h ] s | 5T sl sehy sl shh | sk ] sk f SEL ] E T

el facth o2 f o h gedhgozhpaahs o f sh Jooch Jeab peth Jorih goein paph| clh

3.5 Perencanaan Perangkat Lunak
Perencanaan dari perangkat lunak sistem ini dapat di lihat dan flow chart

program pada gambar 3.8 berikut :
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Flow Chart Program

Start

¥

[nisialisasi
LCD

L J
Alamat RAM—40h

Y

Haca Keypad Alamat RAM=20h

L
Tampilkan ketikan

bee LT

b
Simpan ketikan

ke RAM Pecah ketikin
Menjadi
¥ Pagangan humufl
Alamat RAM=
Alaimal BAM-1 {
Libah kombinasi

Pasangan humt
Menjadi alamat 1512

Alamat 1SD=
Alamat ISy |

Alamat BAM=
Alamar RAM 11

Gambar 3.8 Flowchart Program
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BAB IV

PENGUJIAN ALAT

TUntuk  mendapatkan hasil yang maksimal setelah melaksanakan
perancangan dan pembuatan alat. maka perfu dilakukan suatu pengujian terhadap
alat vang telah kita buat. Pengujian ini bertujuan untuk mengetahui apakah alat
vang telah dibuat dapat bekerja sesual yang dengan perencanaan.

Bagian yang akan di uji dari peralatan ini adalah :

1. Rangkaian 1L

2. Rangkaian keypad dan ey encoder

Lad

Rangkaian 181325120

4. Rangkaian keseluruhan sistem

4.1 Pengujian LCD (Liguid Crystal Display)

Pengujian terhadap  LCD (Liguid Crystal Dispiay) dilakukan untuk
memeriksa apakah terdapat kesalahan dalam perangkat lunak yang sudah disusun
untuk menangani penampil eks dan untuk mengetahui apakah kondisi penampil
teks berupa LCD (Liguid Crysial Displayy sudah bekerja sesual dengan
perancangan. Pengujian dilakukan dengan cara membuat program untuk

menampilkan teks ke LOD (Liguad Crystal Display).
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4.1.1 Peralatan vang digunakan
. LCD (Liguid Crystal Display)
2. Mikrokontroler AT89SE252
3. Perangkart lunak pengujian LCD
4. Downloader mikrokontroler
5. Catu daya
4.1.2 Proses pengujian
1. Membuat perangkat lunak untuk propram pengujian LCD, melakukan
compiling dan menngisikan program ke mikrokontroler ATRISR252.

2. menvusun rangkaia scperti gambar 4.1 berikut ;
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Gambar 4.1 Rangkaian pengujian LCD
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3. Menghidupkan catu daya
4. Mengamati hasil.
4.1.3 Hasil pengujian
Dari hasil pengujian dapat diketahui bahwa rangkaian LCD (Liguid
(rystal Display) yang dirancang dapal menampilkan tcks scsuai dengan vang

diinginkan dan dapal bekerja dengan baik.

4.2 Pengujian rangkaian Keypoed dan key Ercoder

Pengujiun terhadap rangkaian Aeyvpad dan key encoder dilakukan unmk
mengetahui  apakah keypad dam key encoder wang dirancang sudah bisa
mengeluarkan kondisi logika yang sesuai untuk penckanan masing-masing
tombaol.
4.2.1 Peralatan yang digunakan

1. Duabuah keypad 4x4

[

. Key Fncoder (1C 74922 dan 1C7420)
3. 6 buah LED

4, Cam daya




4.2.2Proscs pengujian

. Mengatur rangkaian seperti pambar 4.2 berikut :
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Gambar 4.2 Rangkaian Pengujian keyvpad dan key encoder

o]

Mengaktitkan catu dava
3. Menckan salah satu tombaol keypad
4. Menguji dan mencatat kondisi logika yang ditampilkan melalui LED

(AB,C.D.1 dan 1DA) pada saat tombol ditckan
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4.2.3 Hasil pengujian

Hasil pengupian keypad dan key encoder dapal dilihai pada tabel 4.1

berikut ;

Tabel 4.1 Hasil Pengujian Kevpod
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Sctiap kali terjadi penckanan tombol maka DA memberikan logika *1°.
Jika penckanan tombol dihentikan atan tombol dilepaskan maka DA memberikan
logika “0°. Dengan demikian pm DA dapal digunakan sebapm indikator ada
tidaknya penckanan tombol keypad. Saat salah sam tombol pada keypad pertama
ditckan maka logika keluaran dani gerbang NAND adalah *0'. Sedongkan
penekanan salah satu tombol pada kevpad kedua mengakibatkan logika keluaran
dari gerbang NAND adalah “1°. Tiap-tiap penekanan tombol vang berbeda
dihasilkan kondisi keluaran yang berbeda. Contohnya: untuk penekanan tombol
pada baris ke-2 kolom ke-3 pada keypad ke-1 akan menghasilkan kondisi keluaran
00110, Dengan demikian maka rangkaian keyvpad telah bekerja sesvai dengan

perancangan.

4.3 Pengujian [SD25120
Penguian terhadap 15D25120 dilakukan untuk memeriksa apakah

151225120 dapat melakukan perekaman dan memainkan ulang hasil rckaman
sesual  dengan  perancangan.  Pengujian  dilakukan dengan cara melakukan
perckaman suara dan memainkan ulang hasil rekaman tersebut.
4.3.1 Peralatan yang digunakan

1. ISD25120

2. Modul ISD

3. Catu daya
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4.3.2 Proses pengujian

b2

LA
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Mengatur rangkaian seperti pada gambar berikut
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Crambar 4.3 Rangkaian Pengupan [SD
Menghidupkan catu daya
Memberi logika O pada pin PD, CE dan PR
Merekam suara melaln mikrophone
Muengamati dan mencatat kondisi EOM pada modul 1513
Memberi logika 0 pada pin PD dan CE
Mendengarkan hasil rekaman melalui speaker

Mengamati dan mencatat kondisi EOM pada modul ISD
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4.3.3 Hasil pengujian

Dari pengujian yang dilakukan diperoleh hasil pengugian seperti pada tabe!

4.2 berikut
l'abel 4.2 Hasil Pengujian [SD25120
' Alamat Suara yang di 1asil rekaman EOM
o rekam
00000000 pengujian penEujian 1
Q0001010 alat alat 1
~ ODO01EID pengubah pengubah |
OO 01140 leks leks 1
Q001 1000 SLArd suara ]

Diari tabel hasil pengujia_n dapat dilihat bahwa rangkaian ISD25120) telah

dapal bekerja sesual dengan yang diharapkan pada perancangan. Rangkaian im

dapat melakukan proses perekaman dan pemutaran ulang suara. Tiap-tiap akhir

dari proses pemutaran ulang suara maka ditandai dengan adanya sinyal EOM yang

memberikan pulsa tinggi.

4.4 Pengujian Keseluruhan Sistem

Untuk mengetahui  kinerja sistern secara kescluruhan

berdasarkan

perancangan  yang telah dibuat, maka dilakukan pengujian sistem sceara

keseluruhan,

4.4.1 Peralatan yang dizunakan

1. Rangkaian keseluruhan Mikrokoniroler A'TEUSRISI

2. L.CD (Liguid Crystal Display)

3. Rangkaian kevpad dan key encoder

4. Rangkaian ISD25120

5. Catu dava
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4.4.2 Proses pengujian

1. Menggabungkan sclurub rangkanan

!-.'l

Menghidupkan catu daya
3. Mengamati dan mencatat hasil keluaran dari speaker
4,4.3 Hasil pengujian
Dari pengujian keselaruhan sistem yang dilakukan dapat diperoleh hasil
pengujian seperti pada tabel 4.3 berikut :

Tabel 4.3 Hasil Pengujian Keseluruhan Sistem

NO Muasukan Keluaran yang | Kelusran alat | Benar/Salah
kata diharapkan
1 Seye sa'ya sa/ya benar
2 midsuk ma'swuk mia/su/ ik benar
L 3 pramuka pra/mu’ka pra/mu/ka benar
| & april a/prifil a'prifil benar
5 belajar be/la/ja/ar be/laja‘ar benar
6 anggap ang/galap. a/ang/giup salah
7 krabat kra/ba/at kra/ba/at benar
8 ANy sa/nyo sa/nyo benar
9 slang  sifang si/a‘ang salah
10 sangai sa‘nga/at sa/nga/at benar

Dari pengujian keseluruhan system yang dilakukan dapat diketahui bahwa
alat yang dibuat dapat mengubah tcks menjadi suara. Alat vang dibuat dapat
mengubah suku kata yang tersusun atas V. VK. KV. KKV dan KVK menjadi suara
dengan . Untuk suku kata yang menggunakan “ng” alat ini tidak dapat mengubah
suku kata tersebut menjadi lebih baik karena dalam bahasa indonesia “ng”
dianguap schagai scbuah huruf, tetapi pada alat ini “ng” dianggap sebagai dua

huruf yang berdiri sendiri, Dengan demikian maka alat yang dibuat ini dapat

mengubah teks menjadi suara scsual dengan perancangan.
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BAB V

PENUTUP

5.1 Kesimpulan
Dari perancangan, pembuatan dan pengujian alat dapat di rumuskan
kesimpulan sebagai berikut :

1. Data yang di tampilkan oleh 1LCI3 merupakan data yang lelah diolah oleh
mikrokentroler berdasarkun dan program vang telah di buar,

2. Pada pengujian keypad dan encoder keypad data dan masing-niasing
tombol keypad telah sesuai dengan data pada data sheet key encoder
sehingga mikrokontroler dapat menterjemahkan data dan masing-masing
tombol kevpad.

3. Kejelasan suara yang dihasilkan olch ISD tergantung bagaimana cara kita
merekam [SD tersebut.

4. Alat ini dapat mengubah teks menjadi suara dengan baik apabila suku
katanya tersusun atas V, VK. KV, KKV dan KVK tetapi untuk suku kata
vang menggunakan “ng” alat ini tdak dapat mengubah suku kata dengan

baik.
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5.2 Sarap-saran

a3

Perlu digunakan 15D dengan kapasitas yvang lebih besar agar jumlah suara
vang dapat ditampung menjadi lebih banyak sehingga suara yang

dihasilkan bisa lehih bagus.

. Pengisian ISD schatknya dilakukan dilcmpat vang tcnang karcna suara

dari luar dapat mempengaruhi hasil dari rekaman [SD tersebut.
Perlu digunakan Mikrokontroler dengan kapasitas RAM vang lebih besar
agar jumlah kata yvang dapatl diubah memadi suara dalam satu kali proses

pengubahan menjadi lebih banyak.
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ZKNOLOG! HASIONAL MALANG
EXMOLOG NASIONAL MALANG
ERNOLOGI NASIONAL MALANG
EENDLOGI MASIONAL MALANG
EENCLOGI NASIDONAL MALANG
ERNOLOG NASICHAL MALANG
EERMOLGHE NASIO AL MaLANG
ERMOLIDGE RASIONAL IBALANG
FANCLOGI HASIONAL MALANG
EXNOLOG NASIONAL MALANG
EXNOLOGINASIONAL MALANSG
ERHNOL DG NASIDMAL MALANG
EKMOLOGHNASIOMAL MALANG
ERNOLOG NASIONAL MALENG
EXNOLDGE NASICHAL MALANG
ENOLOG NASIGNAL MALANG
EXNOLOG NASIONAL MALANG
THHOLOG NASIDNAL MALANG
EXNCOLGHA MASIONAL MALANG

FENOLOGE NASIQIEAL ITALANG 1N

EXNOLOGI NABICHAL MALANG

ERNCOLOEI NASIONAL MALANG |

EEMOL OS] NABIDONAL MALANG
ERNOLOGINASIONAL MALAN
ERNOLOG NASTIONAL RIAL
EXNOLCG NASIDNAL Mg
EXNOLOG W aSICHAL )
cIHOLOG MASHONAL W
EENOLOGI NASIONAL N
ERNOLGE NASIONAL
EMOLOGI HASIONAL WA
ECHOLOG] NASIDNGEL W
EKNOLOGI NASIONAL fLa
ERMOLOGE MASIOMAL KIAL
EXNOLOGINASIDNAL WAL
TRENOLOGIHNASIONAL NEALAY
ENHNGLOGH SASIDMAL AL AN
EiCHOL OGI NaSIOnaL MALANG
ERNOLOGENASIONAL FLLANG
ELHOLOGENASIDONAL MALANG
HEHOLOGH (ASIDRAL
FERHOLOGE FASION AL
‘ERHOLOCE NASIONAL MA
EENOLCGE MASICHAL MALATIG
"TUNOLOG] NASIONAL AALANC
ERNCLOGI NARIONAL MALANG
EXNMOLS0 NASIGHAL MALAND
TERNOLOG! NASIONEAL MALANG
FERNOLOG) NASICNAL WALARG
FEKNOLOGI NASIONAL WALANG
TEXNCLOCI NASIONAL MALANG
ERNOLOGI HASHONAL MALANG
FERNOLOGI HASIONAL MALANG
EXNCGLOGI NASIONAL MALANG
FEMMOLOGI NASIDNAL ATALANG
TERNOLOGI NAKDNAL IFALANE
[ERNOLGGI NASONAL MALANG
TEKMDLOGI NASIOMNAL MELANG
CEMNOLOCH NASIONAL MALANG

MALANG

i =
L.}‘i by L2

INSTITUT TEXHOLOGI HASIONAL MALANG

MNETITLIY

TEXNOLDGNASIONAL MALANG

[METITUET TEHMOLOG! NASIONAL IALANG
IHSTITUT TERNOLGGI NASIONAL MALANG
INSTITUT TEENOLOGT NASIONAL MaLANS
HSTIFT TEXNOLGHT NASIONAL MAILANT

HETITYT

TERNOLTO HASIDNAL BMALANG

INSTMTUT TEKMNOLOGUNASIGN AL MALANI:

INSTITUT

ITERNOLOGI HASIONAL MALANG

IHSTITUT TEKNOLOGH HASIDNAL HIALANG
INSTITUT TEXNOLOGT NASIONAL MALANG

INSTITUY
IH=ETTELT
INSTIERT
INSTIT
ST TG
INSTIEUT

INSTIRG T

IEKHNOLOGI HASIGNAL MAaLEHE
TEKNOLOGE NASIONAL MALANG
TEENDLOG NASIDN AL MaLANG
TERNGLOGE NASIONAL MALAMG

IEKNOLOG] NASIONAL MALANG

FECHDLOG! NASIDONAL MALANE

TEKNOLOGI NASIONAL MdalANRG

INSTITUT TELNSGLOG HASIONAL
INSTITUT TEENDLOGH NASIONAL
IMETITUT TEXNOLOGEE AN &L
[HSTITUT TEKHOLOCH HASIONAL
NSTITUT TEXKNDLOS: NASIOMAL
INSTITUT TEKNGLOGH NASIONMEL
INSTITUT TENNDLOS NASIONAL
INGTITUT TEFNOLOGH NASIONAL
INRTITUT TEXNOLOS] MASION A
(NSTITUT TEKROLOG! NABIONAL

INSTITUT
HNTITLY
INSTTUT
ST
INSTITET
IHETITUT
INsSTITLT
INSTITUT

TERMIOG

TEXNOLOG

TERNQLGG:

[ERNDH G

TEHHOLOG
TERNILOE
TERNGLCG
TEEHOLOG

HNAESIONAL
HASIOMAI
HaSioNA)
A BIOMA
NEA SR ]
THASION A
[ RS0 A
1S

AL T

NSTITLT TEKNGLS

INSTIUT TEXNOLOGI NASIGNAT
INSFTITUT TEEXNCLOGE HASIOHAL
IRSTITUT TERNOLOG HASIDIHAL
|HSTITUT TEKMOLOG! MASHIM A
[HSTITUT TEXKNOLDG! NASIOMAL
ITRSTITUT TERHOLDG: [sASIONAL
ISTITUT TEKNA-COE HASIONAL
INSTITUT TEXNOLOG! NASIONSL
IHSTITUT TEKHOLDG HaSIDMAL
INSTITUT TERNGLOGE NASIONAL
INSTITUT TEXNOLOGE NASICHAL
INSTITUT TEKMOLOGE NABIDONAL
INSTITUT TEKNOLOGE NASIDNAL
INSTITUT TEKHOLOG) RASIONAT
IHSTITUT TEXKNOLD G NASIONAL
IHNSTITUT TERKHOLOG! NASIDNAL
RS TITUT TERNOLOGH NASIONAL
INSTEEUT TERMOUDE WAESIONAT

ik ALANG
] 5 INSTITUT TEXNDEGG
3 RETTTUT TEXKKILSE

NG INSTFUY TEn

ML AN
MALANG
MAaLANG
it ANt
REAL AME
MALANG
fesL ANG
f fLANG
RS LANE
MALANG
Pl ANG
MALANG
BALANG
llalads
MALANE
WA LANG
INLAL ANG
ALANG

IRETTUT TERNTLOG| MASAON A

ST A
HASIGNA
ETITUT TEKNOLOG! HAZIONA]
3 ASIONA
HOSIINA
M AN A
IMASIGNA
Al NASICHER
I RAGITIRLA
CHOLOG MASIDHNA
NOLGE NASIEDND
CHELOGH NASLIN A
KHTLOG! NASIONA
NGOG NARSIOT A

FERHGLOGH MASTNA
FTERNGLOGH MASIONA
TERMNOAOG! NASITHEA
FFT TERNOLOG NASION 4
T4 TERMOLGGH HASIGRA
MUY TEGRMOECHET WASIC S

SITTUT

TENNEL OR HASION;
MO BRI MNARICH A
WETITUT TERNOLTGENASITIHNA
INSTITUT TEKNOLOGINASIONA
IHETITUT TERNOLOG RAGICTNA

HNATITLT TERNOLEOGT NASICHIR

HETITUY TERHOLOGI NASIONA
INGTITUT TEKHGLOGE NASICTIAL
MHETITUT TERNOLOGI TVASHINA
INSTITUT TERNOLOGH NASHIHWAL
INSTITUT TEKMOLOGH NASIGNA
NSTITL] TERNOLOGE NASIOMA
INETITUT TEKNOLOGH NASIOM AL
INSTITUT TEXKHOLOGI KASIONA)
IMSTITUT TEXNDLOGE] NASIONA!
INSTITUT TEKNOLOGI NASION A
NS TITUT TEKNCLOGE MASIGNAL
INSTITUT TEKHGLOG! KASIORAL
HETITUT TEXMILOS [ESI0HAS
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INSTITUT TEKNOLOGI NASIONAL
Jl. Raya Karanpglo Km 2

Dosen Pembim

NIP : PA039500274

Form 5-4a

MALANG
FORM BIMBINGAN SKRIPSI
Nama : MOHAMMAD ULINNUHA
NIM 217119
Masa Bimbingan : 30 Juni 2006 s/d 30 Desember 2006,
Judul : Alat Fengubah Teks Menjadi Suara Sebagai Alat Bantu
Komunikasi Pada Penderita Tuna Wicara
Berbasis Mikrokontroler ATEISE252
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INSTITUT TEKNOLOGI NASIONAL

ﬁ Jl. Raya Karanglo Km 2

Mama

NIM

Masa Bimbingan
Judul

MALANG

FORM BIMBINGAN SKRIPSI
: MOHAMMAD ULINNUHA

02 17119

<30 Juni 2006 s/d 20 Desember Eﬂﬂgf

: Alat Pengubah Teks Menjadi Suara Sebagai Alal Bantu
Komunikasi Pada Penderita Tuna Wicara
Berbasis Mikrokontroler ATE9S8252

NO Tanggal

Uraian 1 Paraf

| LT 51 i '-:q BAR T ¢ Mbako bl pakL |
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FAKULTAS TEKNOLOGI INDUSTR

""‘"’w& INSTITUT TEKNOLOG! NASIONAL
@ JURUSAN TEKNIK ELEKTRO

Formulir Perbaikan Ujian Skripsi

Dalam pelaksanaan Ujian Skrips Janjang Strata 1 Jurusan Teknik Elektro Konsentasi T. Energl
Listrik / 7. Elektronika, maka perlu adanya perbaikan skrips! uniuk mahasiswa |

MNAMA ; %Mkﬂr{f %:'i“‘:‘ﬁf-{..

NIM L O R/7 M
Perbaikan meliputi :

.if'J S 7 Sl e P s P pr’z‘-ud (e ey

Loto Vg vl = vofl, | Besercmria. dtdects
__dég_ciz;[’_-.__m- _ :
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FAKULTAS TEKNOLOG! INDUSTRI

“"'i INSTITUT TEKNOLOGI NASICNAL
@ JURUSAN TEKNIK ELEXTRO

Formulir Perbaikan Ujian Skripsi

Dalam pelaksanaan Ujian Skripsi Janjang Strata 1 Jurusan Teknik Elektro Konsentasi T. Energi
Listrik / T. Elektronika, maka parlu adanya perbaikan skripsi untuk mahasiswa :

NAMA - Metcamand Ut pind,
Perbaikan meliputl : i

N7

'\.




INSTITUT TEKNOLOGI NASIONAL
FAKULTAS TEKNOLOGI INDUSTRI
JURLISAN TEKNIK ELEKTRO §-1

JIL Karanglo KA. 2 Malang

FORMULIR PERBAIKAN SKRIPSI
1Dalam pelaksanaan Ujian Skripsi Jenjang Strata Satu (3-1) Jurusan Teknik
Flektro Konsentrasi Teknik Elektronika, maka perlu adanya perbaikan skripsi

untuk mahasiswa :

Nama - Mohammad Ulinnuha

MNIM 217119

Jurusan : Teknik Elektro S-1

Konsentrasi : Teknik Elektromka

Masa Bimbingan - 30 Juni 2006 s/d 30 Desember 2006

Judul Skripsi - Alat Pengubah Teks Menjadi Suara Schagai Alat

Bantu Komunikasi Pada Penderita Tuna Wicara

Berbasis Mikrokontroler AT8958252

|;. Tangeal - _ Uraian e Paral’
33 Maret 2007 Buat Ilow Chart untuk proses searching kata /?

| yang sesual untuk alamat 15D

Diperiksa / Disetujui ;
PENGUI

{[_I(mtmn}:r, Somawirata. ST. MT)
NIPP. 1030100361

Mengetahui :
Dosen 'embimbing 1 0seN Pemhimbig\g I1
; L\T\l \fﬁ’\d
N
( Ir. F. Yudi Lisiproptono, M1 } { Irmaliy Suryani . ST )

NIPY. 1039500274 NIP.)—’.IDTWI{}{]BF}:’\

(]




INSTITUT TEKNOLOGI NASIONAL
FAKULTAS TEKNOLOGE INDUSTEI]
JURUSAN TEKNIK ELFKTRO 51
JIL Karanglo KM. 2 Malang

FORMULIR PERBAIKAN SKRIPS1
Dalam pelaksanaan Ujian Skripsi Jenjang Strata Satu (5-1) Jurusan Teknik
Elcktro Konsentrasi l'eknik Hlektronika, maka perlu adanya perbaikan skripsi

untuk mahasiswa ;
MNama : Mohammad Ulinnuha
NIM (0217 119
Jurusan : Teknik Elekiro S-1
Konsentrasi : Teknik Flektronika
Masa Bimbingan 2 30 Juni 2006 s/d 30 Desember 2006
Judul Skripsi ;Alal Pengubah Teks Menjadi Suara Schagal Alat
Bantu Komunikasi Pada Penderita Tuna Wicara
Berbasis Mikrokontroler ATE9S8252
__ _T-ﬂnggg_l L raian - Ps},\";{f—

Jelaskan pengaruh dioda dalam rangkaian kT:}-'pad
terhadap inputan Y ?
23 Maret 2007 | Kenapa mengunakan Schimith Trigger ?

Jelaskan carn mengikat teks/karakter menjadi bf

syara Y

Diperiksa / Diselujui :

PENGUII
!

{ D, Cahvo Ehtvsdian, MSc )

MNIP

Mengetahui :

Dosen Pembimbing 1 Dosen Pembimhilp? 11
\ q{l-'\ L~
i h.‘" ;‘\':x\_. (i
X
*
(1. F. Yudi Lpfiproptono, M1 ) ( Irmal ig Suryani F, §1 )
NIP.Y. 1039300274 NIP. R 1030100365
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Flow Chart untuk Searching kata ke ISD

Start

Inisialisasi
data di RAM

:

Mengolah data di RAM untuk
di tampilkan

¥

Mengolah data untuk
menentukan V/K

Memisalkan data sesuai dengan
pasangan V/K

w

Menentukan subu kata dan
alamat ISD

End




1. Pengaruh dioda dalam rangkaian keypad terhadap inputan Y pada 1C74922
adalgh :

a, Apabila pada rangkaian tidak terdapat dioda maka untuk scan baris
pada inputan Y tidak akan terpengaruh oleh tombol dari keypad
kedua ( Y pada kondisi 1 )

b. Dnpasangnya dioda pada rangkaian keypad sebagai pengkondisi
dari dua buah keypad untuk outputan dari IC7420, schingga
apabila tombol pada keypad 1 ditekan maka outputan dari IC7420
tetap berlogika 0. Apabila rangkaian tanpa dioda dan hanya di
hubuogkan dengan kabel maka apsbila tombol pada keypad
pertama ada yang ditekan maka outputan dan [C7420 akan
berlogika 1.

2. Penggunaan Schimith Trigger disini untuk menentukan outputan dari IC
7420 agar diperoleh sinyal kotak.
3. Cara mengikat teks/karakter menjadi suara adalah :

a. Mengolah data di RAM untuk menampilkan ke LCD
Data yang diterima dari keypad berupa data heksa, untuk
menampilkan data tersebut ke LCD maka data tersebut diubah ke
bentuk huruf,

b. Mengolah data untuk menetukan vocal atau konsonan
Data berupa heksa vang diterima diolah dengan menetukan data
tersebut termasuk vocal atau konsonan.

¢. Memisahkan data sesuai dengan pasangan vocal atau konsonan
Setelah data tersebut diketahui karakter vocal dan konsonannya,
maka data tersebut akan di pasang-pasangkan sesuai dengan
pemisahan data dan juga urutan data yang masuk

d. Menentukan suku kata dan alamat [SD
Setelah susunan suku kata di ketahiu maka data tersebut akan di
cocokkan sesuai dengan alamat dari suku kata yang ada di ISD.
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SFMODAI
org

(M

JHEEREE MO INITIALISATION #%#%*

cnable hit P2.6

TS bit P2.7

w bit P2.5

COM  bit p2.2

CE bit P2.0 ;pulsa
PD bit P2.1 slow
[Ma cqu (18h

All equ 0%h

Bars equ0Ah

Free  equ 0Bh

Mov  sp#0Ch

VIO INFUIALISATION !

call
mov
call
call
oy
call
call
oy
call
call
moy
call
call
TR Y
call
call
moy
call
call
mov
call
call
mov
call
call
iy
call

tunda_led
dta.#30h
send onder
unda led
dta,#30h
send order
tunda_fed
da, i 30h
send_order
nda_lcd
dta#30h
send_order
tunda fed
dta #38h
send order
tunda_lcd
dia, 108h
send order
tunda_lcd
dra#11h
send order
tunda_led
dta.#0ch
send ovder
tunda led
dta,#06h
send order

ek MAIN PROGRAM *4+++

start,  mow
call
maons

call

bars #10h
sef_haris
dpir iyt string
string




mov  bars,#20h

call el baris

maov  dpirdisl stningl

call string

mov  {ree#0ah

call  delay var

moyv  HLEZOL
clear;

mov  GErt #15h

inc ]

ejne 0, #7Fhclear

call tunda_led

moyv  dia#8h

call send order

call tunda led

mire A0 Th euecar home

call send order

call tunda_led

e diaftlen

call send order

oy rD, #40h

call baca_key

call  tunda_led

moy  dia #08h

call send order

call tunda led

mov  dlaHlh scureor home

call sene order

call tunda led

mov  dia#f0ch

call send_order

call comvert

call SUATI

jmp  starl

xt_string: db "Teks ke Ucapan ™.}
txt_string | db "Ulinnuha ™ .0

 BAUA KEYPAD SIMPAN DI RAM

baca_key:
moyv rltd0h
mov 2,810k
mov  bars #20h

call  sel baris
haca:

mov  a.p3

anl a, 20k

cine  a,#20hbaca

mov.  ap3

anl al1Th

mov  dpir#angka
move A @atdplr




gne  a#ldhright
dec il

deg 2

mov  dta# 10h

call  send order

Jmp  bacal
right: cjne  a#lehabjad
ine il
e 2
mov  dta#1dh
call send_order
jmp hacal
abjad:
moy  irlla
mioy 1A
mov  dptr#huruf
move  adatdptr
moy  dtaa
call send aseil
eall chek _status
ne )
inc r2
bacal:
moy  a,pa
anl 24200
cine  a.#00hbacal
gine  r2#20h.bacal
call MOvE up
Jmp baca3i
haca?:
gine  12,#0fh,bacal
call  move down
bacal:
Aoy a,ra
eine adlMhbaca
nop
tet
angka: db

| 6h. 000,01 h,02h, 1 Th,03h,04h.05h, 1 §h, ik, 07h, O8h 0h Oah, 19h, Obh, (eh 0dh Ceh.0fh, 1 a
h,10h,11h, 12k, 1 3h_14h.15h. Ibh. | ch. | dh, ch. [ Th,00h
huruf®  db "bedfghjklmnpgrstvwxyz aeiou. "0

: Geser Tampilan ke atas atau bawah

Tlll}\"lij_d{]“']']:
mov  r2.#00h
mov  bars. 1 Oh
call set_baris

mov  a.rl
Mo b.#20h
subb a.b

mov rla




moy
moy

Jmp

MOveE up:

movel ;

mavel:

mov
mov
call

moy
mov

oY
Moy
move
moy
call
call
mnc
ne
cine
mowv
call

iy
Ty
MOVE
MY
call
call
ine
ine
cjne
mov
iy
call
maoy
Moy
PRI Y
mov
subb
mov
fop
nop
ret

A2
4.7 |
move|

r2,#00h
hars.#[(h
set_barnis
r3.420h
rd.#10h

afar]
dptr#huruf
aJaat+dptr
disa

send ascii
chek status
rl

2

2,81 0h, movel
bars#20h
set_bars

aar|
dptr #hueat
adardptr
diaa

send ascii
chek status
rl

2
r2 #20h,mowvel
a,r3

bars.a
set_banis

a,r4

2.

arl

b L 0h

a,b

rl.a

:KTRI’M SUARA LEWAT I5D

SUAra;
sipara?:

mov
mov
cjne
mi
call

jmp

rl 20N

a il

a. #M0h suaras
frec 7h
delay_var
susrad




sSuUAras: mov
cle
seth
clr
call
seth
b
seth
call

suarad: nc
dinz
nop
rct

pl.a

pd
CE

Lo

tunda led
CE
EOM.$
pd

tunda led
rl
r7.5uaral

JFEREE KONVERSL KE SUARA##*++

convert:
moy
call
mov
mov
ITICHY
oy
Mo
mory
moy
My
may
caril:  inc
inc
mov
oy
oy
gfnc
call
mov
joop
gjne
call
mov
e
ine
Jop
cpe
call
oV
ine
ine
imp
carid: Jc
cjne
call
Jmp

car:

Laria;

carid;

dptr.#teks
string
rl_#20h

3, #3411

rd #0Mh
r5_iH00h

6. #00h
740N

ard

.

2. #(h

il

2

a.rl

ri.a

a, @l

# 41 [hcaria
spasl

wir 1 #OFOh
end convert
a it bhocari2
spasi

{@r) #OFDh
rl

7

cari

a f15h a3
spasi

qrl #00h
rl

7

cari

cari |

12 4071h dua
vok

cari




dua:  ¢me  r2#02h.tiga

dee i}
eall KW
Jmp  cari
tiga: ¢jne  2400hempal
dec )
dec ]

Jmp  kecual
biasa: dec 1l
dec ri)
dec i
moy  a @l
¢jne  af15h)angsung

dec rl
dee r
langsung:
inc il
call vk
call kW
jmp  carl
empat: dec ri)
dec 1l
dec ]
dec i)
call vk
jmp oang

kecual: mov  a, i
gine  a#0ah reisip

ine )
moyv  a
dec il

cine  a#0dh.ny
mov 3. adh
jmp  kon3

ny: moy r5.E62h
Jmp kons

ag  mov agoml
gjne  a204 rsisip
moy r5.00dth

dec ol

dee il
moy  aar)
mov  brs
add a,h
e rl

dec r7
mov  derla
ine rl

ine r

ine ri}

call ky
jmp  can




TSISip;

pr:

B
kon3:

spasi:

sdua:

sligma;

Viok:

KV

ine
mov
gjne
dec
Moy
cine
Mo
jmp
CJT!E
oy
jmp
cjne
moy
jmp
cine
moy
jmp
mov
inec
me
mii
mov
add
moy
ine
inc
Jmp

cjne
nop
Tl
cjne
dec
dec
Jmp
dec
dec
dec
mow
Y
oy
oy
ne
ine
inc
jmp
mov
Moy
mov
miw
Jmp
iy
mov

il

;i)

a, fdh, biasa
ri

a(eir(l
ab03her
ra.t6ch
koni

a #0dh kr
ST
kon2
a#07h.pr
r3#76h
kond
a.q0bhtr
ra#Thh
ko3

t3 #R0h
il

]

aam)
b.r3

a.b

il ,a

1]

K7

cari

r2 40 Th sdua

r2.#02 stiga
)

)

vk

(it

ril

il

a, )
rd.a

a, #0h
5. H0DFh
rf)

)

ri]

b

a, il
rd.a

A, #0h
ra 0LE4h
zab
afall
rh,a




inc rl)
mov  a,frd

moy  rda
moy  arh
mov 3 HEMEAD
imp  gah

VK: mov  agnrd
mov  rda
ine 0

mov &,
mov 3, #85h

ine i}
gab:  mov  b#05h
mul ab
moy  bord
add a.b
mov brs
add a,h
mov  @rka
ine £l
ing 7
ret
cnd convert:
nep
rek

teks:  db "ubah ke suara ™.0)

(kEaEss [ CD ROUTINE #35ks

send order:
clr [s
jmp  dataout

send  aseit:

seth s
dataqut:

¢lr ™

may  pldia
seih cnable
nop
nop
e
cle enable
ret

chek status;
acall  status

anl  a.#80h
¢ine  a#00h.chek stams
L
status:
clr 153

Jmp datain




chek_ascii:

seth s
datain:

seth

seth enable

mov  a.pl

nop

nop

nop

clr enabie

ol

e STRING <o

string:
mov  &#00h
move  adda—dpir
cjre A ™" tulis
et

tulis:
e dpir
oy dtaa
call send ascii

call chek status

jmp  string

| SEMI? ORDER !

order:
mov  diaall
call send order
call chek status
ret
; TROW SET |
st baris:
mov  a.bars
anl a,#30h
cine g, /#20h baris |
mov  a,bars
anl 4. 20fh
may all #10cOh
orl all.a
call arder
ret
barisl: moy  abars
anl a, #0th
mov  all #80h
orl all.a
call order

Tel




i ' DELAY ROUTINE !

1

moy  free#05d
seth - (rl
lgi: moy  thl #3ch
mov  1h1;#0afh
ulng:  jbe tfl_hitng
simp  ulng
hitng: dinz  free lpi
clr trl
rel
unda led:
mov  tmeod,#10h

: ' VARIABEL DELAY !

register variable using free
tmod = {ATh-3eath) * (06 =005 ¢
ssetiap 1 hitungan = 30 ms

delay var
mov tmod #10h
sgth Al

lagi2: mov  thl#3ch
moy AL Aad
ulang?;
jbe 1 hitung2
simp  ulang?

hitung2:
dinz  freelagi?
cle trl
ret

akhir: sjmp %
nop
end
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ompatihle with MCS®51 Products

1 Bytes of In-System Reprogrammabie Downloadable Flash Memory
— 5P1 Senal Intarface for Program Downleading
— Endluranca: 1,000 Write/Erase Cycles

{ Bytas EEPROM

— Endurance: 100000 Write/Erase Cycles
{ to 6V Operating Range

Mty Static Operation: 0 Hz to 24 MHz
ree-level Program Memory Lock

i6 x B-bit Internal RAM

! Programmable If0 Lines

ree 16-bit Timer/Counters

Ine Interrupt Sources

ogrammable UART Serial Channel

2| Serial Interface

aw-power (die and Power-down Modes
termupt Recovery from Power-down
rogrammable Waichdog Tirmer

ual Data Pointer

awar-0ff Flag

scription

ATEISE25D is a low-power, high-performance CMOS B-bit microcontroller with BK
1z of downloadable Flash programmable and erasable read-only memory and 2K
5 of EEFROM. The device is manufactured using Atmel’s high-density nenvolatile
nory technology and s compatible with the industry-standard 80C57 instruction
and pinoul. The an-chip downloadable Flash allows the program memory to be
ogrammed In-System through an SPI serial interfzces or by & conventional nonvel-
t memory programmer. By combining a versatile 8-bit CPU with downloadable
ih on a monolithic chip, the Atmel ATEOS8252 is a powerful microcontroller, which
dides a highly-flexible and coat-effective solution to many embedded control
lications.

ATBOS8252 provides the following standard features: 8K byles of downicadable
sh, 2K bytes of EEPROM, 256 bytes of RAM, 32 1O lines, programmable watchdog
ar, two data pointers, three 16-bit imer/counters, a six-vecior two-level interrupt
itectura, a full duples serial port, on-chip oscillator, and clock circuitry. In addition,
ATBASE252 is designed with static logic for operation down to Zero frequency and
ports twa software selectable power saving modes. The Idie Mode stops the CPU
w allowing the RAM, timer/counters, serial port, and Interrupt system to continue
dioning. The Power-down mode saves the RAM contents bul freezes the oscillator,
ibling all other chip functions until the nexi external intemrupt or hardware reset.

downioadable Flash can be changed a single byte at & lime and Is accessible
ugh the SPI seral interface. Holding RESET active forces the SPI bus inlo a serial
Framming interface and allows the program memaory to be written to or read from
355 lock bits have been activated.

AIMEL

IMEL

i

8-bit
Microcontroller
with 8K Bytes
Flash

AT8958252
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1 Configurations
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1 Description

= Supply valtage.

] Ground.

o 1 Port 0 s an 8-bit apen drain bl-didirectional 12 part. As an output port, each pin can

sink eight TTL nputs, Whean 15 are witten to port O pins, the pins can ba used as high-
impedance inputs.
Fort 0 can also be configured to be the multiplexed low-order address/data bus during
aecesses o external program and data memary. In this mode, PO has internal pull-ups.
Port (0 also receives the code bytes during Flash programming and outputs the codea
bytes during program verification. External pull-ups are required during program
wvenfication.

rtA Fart 1 15 an 8-bit bi-directional 'O port with internal pull-ups. The Port 1 output buffers

can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high
by the inlernal pull-ups and can be osed as inpuls. As inpuls, Porl 1 pins thal are exter-
nally being pulled low will source current {1, ) because of the intemal pull-ups,

AT OS82 5 2
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Some Porl 1 pins provide additional functions. 1.0 and P1.1 can be configured to be
the timerfcounter 2 extarnal count input (P1.0/T2} and the timer/counter 2 trigger input
{P1.1T2EX), respactivaly,

Furthamore, P1.4, P15, P16, and P1.7 can be configured as the SPI slave port salact,
data inputioutput and shift clock inputioutput pins as shown in the following table.

Part Pin Alternate Functions

P10 T2 {external count inpat to TimenCounter 2}, clock-out

P11 TZ2EX {TimerCounter 2 capture/reload migger and direction control) |
I P14 55 {Slave port select input) o
. Fi135 MOSI (Master data output, slave data input pin for SP1 channel)
. Pi6 WSO (Master data inpul, slave data outpul pin I‘:;r SE1 ghannei)
P17 SCK (Master clock output, alave elock input pin for SP| channel)

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

Port 2 is an B-bit bi-directional QO port with internal pufl-ups. The Port 2 output buffers
can sinkfsource four TTL inputs. Whan 1s are written to Port 2 ping, they ara pullad high
by the internal pull-ups and can be used as inputs. As inpuls, Port 2 pins that are axter-
nally being pulled low will source current (I, ) because of the internal pull-ups.

Fort 2 emits the high-order address byte during fetches from extemal program memory
and durnng accessas o external dala memory that use 16-bil addresses (MOVXY @
DPTR}. In this application, Porl 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data memaory thal use B-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Registar.

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

Port 3 is an B-bit bi-directional N0 port with internal pull-ups, The Port 3 output buffars
can sinkfsource four TTL inpute. When 1s are written to Port 3 ping, they are pulled high
by-the infemal pull-ups and can be used as inputs. As inpuis, Part 3 pins that are axter-
nally being pulled low will source current {1, ) because of the pull-ups.

Fort 3 receives some conbrol signals Tor Flash programming and verification.

Port 3 also serves the functions of various special features ofthe ATE858252, as shown
in the following table.

AT RO SR 0
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Port Pin Alternate Functions

_Pi i RX0 (seral inpul port) o
F3.1 TXD (sedal output port)
P§.2 INTO .{exlernﬂl interrupt 0) R
P33 THTT (external interrupt 1) N
P3.4 T {tirneer 0 external inputh

Eﬁ_ T1 {timer 1 external input})
P36 VR (external data memory write strobe)
P37 RO (external data memony raad stroba)

T Resel input. A high on this pin for two machine cycles while the oscillator is running

resets the device.

E/PROG Address Latch Enable is an oulput pulse for lalching the luw byte of the address during
accesses io external memory, This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator fraquency and
may be usad for axternal timing or clocking purpozes. Note, however, thal one ALE
pulse is skipped dunng each access to external data memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the
bit set, ALE Is active only during a MOV X or MOVE instruction. Ctherwisa, he pin is
weakly pulled high. Setting the ALE-disable bit has no effect if the microconmtreller is in
external execution mode.

EN Program Slore Enable is the read strobe to exlemal program memory.

When the ATB9S8252 is executing code from external program memory, PSEN is acti-
vated twice aach machine cycle, except that two PSEN activations arae skipped during
gach access to external data memaory.

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

EA should ba strapped to Ve forinternal program execulions. This pin also receives the
12«volt programming enable valtage [V..) during Flash programming when 12-voil pro-
gramiming is selected.

aL1 Input to the inverting oscillator amplifier and input to the internal clock oparating circuit.

AL2 Cutput from the inverting oscillator amplifier.

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

Mote that nol all of the addresses are occupled, and unocoupied addresses may not be
implemerted on the chip. Read accesses to these addresses will in genera) returm ran-
dom data, and write accesses will have an Indeterminate effect.

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

Timer 2 Registers Control and status bits are contained in registers T2CON (shown in
Table 2} and T2MODG (shown in Table 2) for Timer 2. The register pair iIRCAFZH,
RCAP2L) are the Capture/Reload registers for Timer 2 in 16-bit capture mode or 16-hil
aulo-reload mode.

la 1. AT8GS8252 SFR Map and Reset Values
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e 2. T2ZCON— Timer/Counter 2 Conlrol Register
'CON Address = OCHH

Reset Value = D000 DOO0E

Addressable
TEE N EXF2 [ RCLK TCLH EXEN2 TR2 T2 CPRL?
T ) - G | _5 | d 3_ 2 1 o
mhaol Function
2 | Timer 2 overflow flag sol by a Timer 2 overflow and must be cloared by softwara. TR2 will nct ba sel when either
RCLK =1 or TCLKK=1.
F2 _-Ttrner 2 external fiag set when either a capture or reload is caused by a negative transition on TZEX and E?:ENE; 1.

When Timer 2 intarrupt is enablad, EXF2 = 1 will cause the CPLU to vector to the Timer 2 interrupt routine. EXF2 must be
clearad by softwane. EXF2 does not cause an interrupt in up/down counter mode (DCEM = 1),

LK Recelve clock enable. When sel, causes the sanial port ta use Timer 2 overflow pulses for its receive clock in sarig! part
Modes 1 and 3, RCLK =0 causes Timer 1 overflows to be used for the receive clock,
LK Transmit clock enatle. When sel, causes the serial port to use Timer 2 overfiow pulses for its transmit clock in serial pont

Modes 1 and 3. TCLK =0 causes Timer 1 overflows 1o be used for the ransmit clock.
= Timer 2 extemnal enable. When set, allows a capture or reload to ooour a5 a result of 8 negafive transiton on TZEX i°

L) Slart/Stop control for Timer 2, THZ = 1 starts the timer.
Tz | Timer or counter select for Timer 2. G/T2 = 0 for mer function. GT2 = 1 for external event counter {falling edgs
triggered).

»RLZ | Caplure/Reioad select. CP/RLZ = 1 causes caplures to ocour on negative ransitions at T2ZEX it EXENZ = 1. CR/RLZ = 0
causes dulomalic reloads [0 occur when Timer 2 everlows or negalive Trensilions oeeur al T2ZEX when EXENZ =1, When
aithar RCLK or TCLK = 1, this bit is ignored and the timar is forced to auto-reload on Timar 2 overflow,

AIMEL 7
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ichdog and Memory Control Register The WMCOMN register contains control bits for the Watchdog Timer (shown in
le 3}, The EEMEN and EEMWE bits are used fo select the 2K bytes on-chip EEPROM, and to enable byte-write. The
3 bit selects one of two DPTR ragisters available.

ile 3. WMCON—<\Watchdog and Memory Control Register

MOON Address = 96H Resat Value = 0000 00108
Ps2 P51 : P30 EEMWE EEMEN RS WOTRST WLOTEN !
T & = 4 3 2 | 1 n |
‘mbol | Function |
¥ Frescaler Bits for the Watchdog Timer, When all three bits are set o °0", the watchdog timer has a nominal period of :
a1 16 ms. When all three bits are setto *17, the nominal pericd is 2048 ms.
]

MWE | EEPROM Data Memory ¥Write Enable Bit. Set this Git fo "1" before initiatng byie write to on-chip EEPROM wilh the
MOVX instruction, User software should set this bit to "0 after EEPROM write is completed

MEN Internal EEPROM Access Enable. When EEMEN = 1. tha MOV instruction with DPTR will accaes oh-chip EEPROM
instead of external data memory. When EEMEN = 0. MOAWX with DFTR accesses external data memory.
] Drata Foimter Register Select LFS = 0 selects the first bank of Data Pointer Register, DPQ, and DPS — 1 sedects thy

sacond bank, DPY

JTRST Watchdog Timer Reset and EEPROM SaadyBusy Flag. Each time this bit is set 1o *1” by usar software; a pulse is

WBSY | gonerated o esael e walchdog lmear, The WOTRST bil is then automatically resed to "0 in the next instruction cycle.
The WOTRST bil is Writa-Cnly. This bit also serves as the RDY/BSY flag in & Read-Only mode during EEPROM write.
ROY/BEY =1 means that the EEPROM is ready to be programmed. While programming operations are being executed,
the ROY/BSY bit equals “0” and is automatically reset to 1" when programming is comgleted.

JTEN | Watchdog Tirmer Enabla Bit. WOTEN = 1 enables the watchdog timer and WDTEN = 0 disables the watchdog timer.

AT 80S 8 25 2 s
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5Pl Registers Control and stalus bits for the Serial Peripheral Interface are contained in
registars 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 rogister during senal data transfer
sats the Writa Collizion bit, WCOL, In tha SPSR ragistar, Tha SPDR is double buffered
for writing and the values in SPDR are not changed by Reset.

Interrupt Registers The global interrupt enable bit and the individual interrupt enable
bits are in the IE register, In addition, the individual interrupt enable bit for tha SPI is in
the SPCR register. Two priorities can be set for each of the six Interrupt sources in the
IF register.

Dual Data Pointer Registers To facilitate accessing both internal EEPROM and exter-
nal data memaory, two banks of 16-bit Data Pointer Registers are provided: DPO at SFR
address locations 82H-83H and DP1 at 84H-85H. Bit DFS = 0 In SFR WRMCOMN salacts
OF0 and OF3 = 1 selects DP1. The user should ALWAYS initialize the DPE bit to tha
appropriate value before accessing the respective Data Pointer Reqister.

Powar Off Flag The Power Off Flag (POF) is located at bil_4 (PCON.4) in the PCOMN
SFE. POF is set to *1" during power up. It can be set and reset under software conirol
and is not affected by RESET.

led, SPCR - 3P| Control Register

TR Addrass = D5H Raset Value = 0000 (1 XXB
|
SFIE | SPE DORD MSTR ' CPOL CPHA aPR1 SPRD
it 7 6 5 4 | 3 2 1 0
mbol Function
= 5P| Intermrupt Enable. This bit, in conjunction with the ES bit in the IE register, enables SPI interrupts: SPIE=1and ES =

RO

1 enabie 5P| interrupts. SFIE =0 dlsﬂhhes SF'I interrupts.

SPI Enabla. 5P| = 1 enaies the SFI channel and mnnedsﬁ M-DBI MISG and SCI'{ID pins P14, P1.5, P16, and P1.7.
5P| = 0 disables the SF1 channel.

Data Order, DORD =1 selects LSB first dala transmission. DORD =0 selects MSE first data trensmissian,

iTR
oL

HA

Master'Shave Select. METR = 1 solacts Master 5P| mode. MSTHR = 0 gelects Slave SPI1 mode.
Clock Polarity, When CPOL = 1, SOK Is high when dle, Whan CPOL = 0, SCK of the master devica is low whean not

transmitting, Please refor 1o Agure on 5P Clock Phase and Polarity Control.

Clock Phase. The CPHA bil together with the CPOL bit controls the clock and data relationship between master and
slave. Plzase 'I'BfEr to figure on SPI Clock Phase and Polarity Controdl,

‘RO
'R1

5P| Clock Rate S-el-a:c:r_ These two bits control the SCK rate of the device configured as ma;ster SPR1 and SPRO hawve no
affect on the siave, The relationship between SCK and the oscillator frequency. Fo.-, is as follows:

SPR1 SPRO  SCK =F... divided by

0 1] 4

0 1 16
1 a &4
1 1 128

AIMEL 9

F-MICRO-1103 ——




le 5. SPSR — 5P| Status Register

'SR Address = AAH

Reset Value = DOXX X}XXKB

SPIF WCOL
5l g &

‘mbal Functlon

HF SPI Imterrupt Flag. When & serial trensfer is complete, the SPIF bitis sel and an intarrupt is generated if SPIE =1 and ES

GF| data reqgister.

= 1. The SPIF kit is cleared by reading the SPI status register with SPIF and WCOL bits set, and then reading/writing the

SOl Write Collision Flag. The WCOL bit is set if the 5P data register is written during a dala transfer. During data ransle:, the

result of reading the SPDR registar may be incorract, and writing to it has no effect, The WCOL bit {and the SPIF bit) are
cleared by reading the 5P| status register with SFIF and WCOL set, and then accessing the 3P| data register,

le 8. SPDR - 5Pl Data Register

0OR Address = B6H

| spp7 | sPoe

Resst Value = unchanged

| spps | sPD4 SPD3 sPD2 | SPD1 SPDO
5 4 3 | 2 1 0 |

His Fa 5]
ta Mernury = The ATB958252 implements 2K bytes of on-chip EEPROM for data storage and 256

PROM and RAM

bytes of RAM. Ths upper 128 byles of RAM occupy a parallel space to the Special
Furction Registers. That means the upper 128 bytes have the same addresses as the
SFR zpace but are physically separate from SFR space.

When an instruction accesses an intemnal location above address 7FH, the addrass
mode used in the instruction specifies whether the CPL accesses the upper 128 hyes
of RAM or the SFR space. Instructions that use direct addressing accéss SFR space.

For example, the following direct addressing instruction accesses the SFR at location
OAOH {which is P2),
MOV OADH, #data

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

MOV BRU, Hdate

Mot that stack operations are examples of indirect addressing, so the upper 128 byites
of data RAKM ara available as stack space,

The on-chip EEFROM data memaory is selected by setting the EEMERN bil in the
WMCON register at SFR address logation 96H, The EEPROM address range is from
DO0H to YFFH. The MOVX instructions are used to access the EEPROM. To access off-
chip data memory with the MOVX instructions, the EEMEN bit needs to be sat to 0",

The EEMWE bit in the WMCON register needs to be set 1o 1" before any byte locabion
in the EEPROM can be written, User software should reset EEMWE bit to "0" if no fur-
ther EEPROM write is required. EEPROM wrile cycles in the seral programming mode
are self-timed and typicaily take 2.5 ms. The progress of EEPROM write can be moni-
tored by reading the RDY/BSY bit (read-only) in SFR WMCONMN. RDY/BSY = 0 means

AT 805825 e———
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prograrmming is still in progress and RDY/BSY = 1 means EEPROM write cycle is com-
pleted and ancther write cycle can be iniliated.

In addition, during EEPROM programming, an attempted read from the EEPROM will
fetch the byte being written with the MSB complamented, Onca the write cycle is com-
pleted, true data are valid at all bit locations.

The programmable Walchdog Timer (WDT) oparates from an independent internal
oscillator. The prescaler bits, PS0. PS1 and PS2 in 3FR WMOCON are used to set the
period of the Watchdog Timer from 16 ms {o 2048 ms. The available timer periods are
shown in the Tollowing @ble and the aclual bmer periods (st Ve- = 5Y) are within +30%
of the nominal,

The WDT is disabled by Power-on Resct and during Power-down. It is enabled by set-
ting the WDTEN bil in SFR WMCON {addrass = 86H). The WDT is reset by setfing the
WOTRST hit in WMCON. When the WDT timas out without baing reset or disabled, an
internal RET pulse is generated to rezet the CPLL

Table 7. Watchdog Timer Peripd Selection

WDT Prescalar Bits
P52 P51 P30 . Period (nominal)
Q 0 16 ms
B -_f.! 1 R 32 me i

i 1 [ 0 T Bd ms

D 1 i | 128 ms
1- ] i 256 ms
1 {l 1 51-2-.&'6
1 1 0 . 1024 ms
1 1 1 . _E;MH ms

Timer 0 and Timer 1 in the ATRISBE52 operate the same way as Timer & and Timer 1 in
the ATRSCS51 and ATBSCSZ, For further informalion on the timers' pperation, refer to the
Atmal web site (http fwaww atmal com). From the home page, select "Products”, then
“Microcontrollers, then “8051-Architecture”. Click on "Documentation”, then on “Other
Documents™. Opan the document “ATAS Series Hardware Description”.

Timer 2 is a 16-bit Timer/ Counter that can operate as either a timer or an evenl cournter,
The type of oparation s selected by bit C/TZ in the SFR T2CON (shown in Table 2).
Timar 2 has thres oparating modes: capture, auto-reload (up or down counting), and
baud rate gaenerator. The modes are salected by bits in T2CO0N, as shown in Table 8.

Timer 2 consists of twe 8-bil registers, THZ and TL2. In the Timer function, the TLE reg-
ister is incremented every machine cycla. Since a machine cycle consists of 12
oscillator perieds, the count rate is 1112 of the oscillator frequency.

In the Counter function, the register iz incrementad in response to g 1-t040 transition at
its corresponding external input pin, T2, In this function, the external input is sampled
during S5F2 of every machine cycle. When the samples show a high in one cycle and a
low in the next cycle, the count is incrementad, The new count value appsars in tha reg-
Ister during S3P1 of the cycle fellowing the one in which the transition was detected.

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

Table 8. Timer 2 Operating Modes

RCLK +TCLK | cPiRLz TR2 | MODE
0 ' 0 1 16-bit Auto-reload
EI_ B | 1 1 16-bit CGapture
1 4 1 Baud Rate Generator
X o o | (om
pture Mode In the: caplure mode, lwo oplions are selected by bit EXENZ in T200N, If EXENZ = 0,

Timer 2 is a 16-bit timer or counter which upon overflow sets bit TF2 in T2CON, This bit
can lhen be used to generate an interrupt. If EXENZ = 1, Timer 2 perfarms the same
aperation, but a I-to-0 transition at external input T2EX also causes the current value in
THZ and TL2 to be captured into RCAP2ZH and RCAPZL, respactively. In addition, the
trensition at T2ZEX causes hit EXFZ in T2CON ta be sat. The EXF2 bit, like TF2, can
generate an interrupt. The capiure mode is illustrated in Figure 1.

Jare 1. Timer 2 in Gaplure Mode

| osc ‘ -‘ =12 |— -
= T2 =0
¥ g -
: oo M TH2 TLZ2 J 'JI TF2 -|
| CONTROL i OVERFLOW
e T o 7 O
- C2 =1 i W ¥
I : V y |
T2 PN CAPTLRE . ,|_>—
RCAFZH | RCAPIL ‘ 2
THARMSITICHN .
o TIMER 2
SETERTON : INTERRLFT
ToEX PIM T 4 = v i . ¥ EXF2 ‘ -
GO THOL
EXEMZ
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to-reload (Up or Down

unter)

Timer 2 can be programmed to count up or down when configured in ifs 16-bit auto-
refoad mode. This Teature is invoked by the DCEN (Down Counter Enable) bit located in
the SFR T2MOD (sse Table 9). Upon reset, the DCEN kit is set to § so that timer 2 will
default to count up. When DCEM iz sed, Timer 2 can courd up or down, depending on the
valua of the T2EX pin.

Figure 2 shows Timer 2 automatically counting up when DCEN = 0. In this mode, two
optiong are salected by bit EXENZ in T2COMN. If EXENZ = 0, Timer 2 counts up to
OFFFFH and then sats the TF2 hit upon overflow. The averflow also causes the timer
registers to be reloaded with the 16-hit value in RCAPZH and RCAPZL. The values in
RCAPZH and RCAP2L are praset by software. IT EXENZ = 1, & 16-bil reluad can be Lrig-
gered sither by an overflow or by a 1-to-0 lransition at external input T2EX. This
transition also sets the EXF2 bit. Both the TF2 and EXF2 bits can generate an interrupt
if enabled.

Setting the DCEN blt enables Timer 2 to count up or down, as shown in Figure 3. In this
mode, the TZEX pin controls the diraction of the count. A lagic 1 at T2EX makes Timer 2
count up. The timer will overflow at 0FFFFH and set the TF2 bit. This overflow also
causes the 16-bit value in RCAFPZH and RCAP2L 1o be reloaded inlo the Limer regislers,
THZ and TLZ, respectively.

A logic 0 at T2EX makas Timer 2 count down, The timer underflows when TH2 and TL2
equal the values stored in RCAPZH and RCAP2L. The underflow sets the TF2 bit and
causes OFFFFH to be reloaded into the timer registers.

Tha EXFZ hit togoles whenever Timer 2 overflows or underflows and can be used as a
17th bit of resolution. In this operating mode, EXF2 does not fiag an interrupt.

ure 2. Timer 2 in Aulo Reload Mode (DCEN = 0)

OsC

Ta PN

TZEX P'M
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| TIMEA 2
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CONTROL
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e 8. T2ZMOD - Timer 2 Mode Control Register

MOD Address = DCAH Reset Value = X200 XX00BE
il Bit Addressatile

- - - - = I = T20E DCEN
it | T & 5 _11 3 i 2 1 ¥

mbol Function

Mot implementad, reserved for future use.

DE Tirnar 2 Output Enable bil.
SEN Ywhen set, this bit allows Timer 2 to be configured as an up/down counter.

ure 3. Timer 2 Aulo Reload Mode (DCEN = 1)

IDCWHN COUNTING RELCAD VALUE] TOGEGLE
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| L H2 TL2 L e - TFZ
] | -'_.' *
CONTROL I
& TR2 J 2 y FUTEES | *
— Gra =1 | [ TIMER 2
— | ; INTERRPT
T2 PIN M L L i
RGAPZH | ROAP2L I
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I
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ure 4. Timer 2 in Baud Rate Generator Mode
TIMER 1| CVERFLOW

|ul l1l |
NCTE: OSC. FREQ. 15 DWIDED BY 2 NOT 12 I—& _“—
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| . - |
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| : ' —% i i I -
TR N CLOCK
'rrﬁh o) ' r’n‘ —t— el
itk -" b m— t
T2 =1 T
LT | " e
T2 FIN ez o - a i
Iiﬁwm | RCAPIL | &, = T
TRANSITION b | “1n {:'{K.E
DETELTOR
TIEX PN ——s  w };._._ RIS iy R T b pimee 2
- G TR
EXEMZ

iud Rate Generator Timer 2 is selected as the baud rate generator by selling TCLK and/or RCLK in T2CON
{Table 2). Mote that the baud rates for transmit and receive can be different if Timer 2
is used for the receiver gr tfransmittér and Timer 1 15 used for the other Tfunction.
Setting RCLK andior TCLK puts Timer 2 into its baud rate generator mode, as shown in
Figure 4,

The baud rate generator mode is similar to the auto-reload mode, in that a rollover in
THZ causes the Timar 2 registers to be reloaded with the 16-hit value in registers
RCAPZH and RCAPZL, which are preset by software.

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

Timar 2 Ovarflow Rate
16

Modes 1 and 3 Baud Rates =

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

Modes 1 and 3 _ Oseillator Frequency
Baud Rate 32« |65536 - (RCAPZH,RCAPZL)]

where (RCAPZ2H, RCAPZ2L) is the content of RCAPZH and RCAPZL taken as a 16-bil

unsigned integer.
AImEI. L
I -
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Timer £ as a baud rate generator is shown in Figure 4. This figure is valid only if RCLK
or TOLK = 1 in T2COM. Mote thal & rollover in THZ does not sel TF2 and will not gener-
ate an interrupt. Mote too, that if EXENZ s set, a 1-40-0 transition in T2EX will set EXF2
but will not causa a reload from (RCAPSZH, RCAPZL) to (TH2, TL2). Thus whan Timar 2
is in use as a baud rate generator, T2EX can be used as an extra extemal interrupt.,

Mote that when Timer 2 is running (TRZ = 1) as a fimar in the baud rate generator mode,
THZ or TLZ should not be read from or written to. Under Ihese conditions, the Timer s
incremented every siate time, and the results of a read or write may not be accurate.
The RCAPZ registers may be read bul should nol be writlen o, because a wrile might
overlap a reload and cause write and/or reload errors. The timer should be turmed off
jclear TR2) before accessing the Timer 2 or RCAPE registers,

A S0% duty eycle clock can be programmed to come out an P1.0, as shown in Figure &
This pin, besides being a regular /0 pin, has two alternate functions, It can be pro-
grammed to input the external clock for Timer/Counter 2-or to ouvtput a 50% duly cycle
zlock ranging from 61 Hz to 4 MHz (for & 16-MHz operating frequency).

To configure the Timer/Counter 2 as a clock generator, bit C/T2 (T2CON. 1) must be
cleared and bit TZ0E (T2MOD 1) must be set. Bit TR2 (T2CON.2) starts and stops the

fimer,

The clock-out frequency depends on the oscillator frequency and the reload value of
Timaer 2 capture registers (RCAPZH, RCAPZL), as shawn In the following equation.

Cscllator Fraguancy

Clock Out F =
o U TeqUenNsy = (65536 (RCAPZH, RCAPZL))

In the clock-out mode, Timer 2 rollovers will not generate an interrupt: This behavior s
similar to when Timer 2 is used as a baud-rate generator, It is possible to use Timer 2 as
a baud-rate generator and a clock generator simultaneausly, Note, however, that the
baud-rate and clock-oul frequencies cannot be determined independently from one
another since they bath use RCAP2ZH and RCAP2L.

AT 89S 8252 s
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ura 5. Timer 2 in Clock-out Mode
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ure 6. SPI Block Diagram
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The UART in the ATBOS8252 operates (he same way as the LART in the ATHSCST and
ATRSICH2. For further information on the UART operation, refer to the Atmel web site
{http:fwwew atmel.com). From the home page, select "Products™, then "Microcontrollers,
then “BOS1-Archilecture”, Click on “Documentation”, then on “Other Documents”. Open
the document “AT89 Senes Hardware Descrption”.

The serial paripheral interface {SP1) allows high-speed synchronous data lransier
belween the ATBIS8252 and peripheral devices or between several ATS8958252
devices. The ATEOS8252 5P features include the following:

+  Full-Duglex, 3-Wire Synchronous Dala Transfer

«  Masier ar Slave Cparation

+ 1.5 MHz Bit Frequency (ma}

+  LSB Firsl or M5B Firsl Data Transfer

*  Four Programmable Bit Rates

+  End of Transmissian Interrupt Fiag

= Write Collision Flag Protection

«  Wakeup from Idle Mode (Slave Mode Only)

The interconnection betwesn master and slave CPUs with SPI is shown in the following
figure. The SCK pin is the clock output in the masler mode but is the clock input in the
slave made. Writing to the SPI data register of the master CPU starts the 5P| clock gen-
erator, and the data written shifts out of the MOSI pin and into the MOSI pin of the slave
CPU. After shifting one byte, the SPI clock generalor stops, setting the end of transmis-
sion flag (SPIF). If both the SPI interrupt enable bit (SPIE) and the sedal port interrupt
enable bit (ES) are got, an Interrupt is requested.

The Slave Select input SSIP14. is set low to select an individual 5P| device as a slave,
When S5/P1.4 is sel high, the SPI port is deactivated and the MOSIF1.3 pin can be
used as an inpul.

There are four combinations of SCK phase and polarily wilh respect to serial data,
which are determined by control bits CPHA and CPOL, The 5Pl data transfer formats

are shawn in Figure & and Figure 2.

are 7. SPI Master-slava Interconnection

MSE MASTER LSB MISO MISO MS8 SL-.&.EE LSH
— 8BIT SHIFT REGISTER| +————— — 8-BIT SHIFT REGISTER |4
"""" N . SRS s
R MOSI MOSL .

5P | SCK 50K
CLOCK GEMERATOR! ‘55 ss!
; UD'.' r |

ATROSEVE) e e e ——
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ure 8, 3P| transfer Format with CRHA =0

SCH CYGLE #
{FOR BEFEREMCE)

SCK (GPOL=0)

SCK [CPOL=1)
Mast
([FROM MASTER)

WIS
(FROMW SLAVE)

S5 [TO SLAVE)

a:  *Not defined but novmally MSB of character just recsived

ure 9. SP| Transfer Format with CPHA =1

SCK CYCLE #
(FOR REFERENGE)

SCK (CFOL-0)
SCK (CPOL=1)

MOSI
(FROM MASTER)

MISC
(FROM SLAVE)

ES (T SLAVE)

1 | 2 [ 3 4 5 6 [ 7 8
L | —t =
S —— e 3 - ! __/ S _I "'I
[ =k -5 f | I I |
R L o (S % A B |
S O e | | L
MSE = & % 5 A 4 & F 2 8 X 1 M LsA
I I |
ST OMEE M 8 B oW A K 3 K B % 1 Mo lsR A %
T 1777 | | | |
| . o b ] :
i i 1 I I ] i I
— 1 . | E |
1 2 3 4 B 5 é B! v #
AN A \-| 1N aiog)l e | & !I
[ | I |
! | 4 J # ¥ | T I— |
il R el el
";' MSE X B ¥ B X 4 ¥ ¥ P I T - 4
| | | | | |
—F W ey B M 5 5 & 3 % g X 4 W 1ER

z;  *Mot gefined but normally LSB of previously ransmitted character,

errupts
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The ATHISEZS2 hasz 3 total of siv interrupt vectors: two external interrupts (INTO and
IMT1), three timer interrupts (Timers 0, 1, and 2}, and the serial port interrupt. Thesa
interrupts are all shown in Figure 10.

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

Mote that Table 10 shows that bit position IE.6 is unimplemented. |n the AT8BCS1, bit
position IE.S is also unimplemented. User software should not write 1= to these bit posi-
tions. since they may be used in future ATS9 preducts.

Timer 2 interrupt is generated by the logical OR of bits TF2 and EXF2 in register
T2CON, Maither of these Nags is cleared by hardware when the service routing is vec-
tored to, In fact, the service routing may have to determine whether it was TF2 or EXF2
that generated the interrupl, anid that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TFO and TF1, are set at 35PZ of the cycle in which the
timers overflow. The valuas are then polled by the circuitry in the next cycle. However,
the Timer 2 flag, TFZ, is sel at S2P2 and is polled in the same cycle in which the timer
overflows.

AIMEL e
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le 10. Interrupt Enable (IE) Ragister

SBLSB)
| Ea _ | e | es ET1 EX1 ETe | Exe f

Enabla Bit = 1 enables the intemupt.
Enzble Bit = 0 disables the interrupt.

Symbaol Position Function
EA, IEF Cisablés all intermupts. IF EA =0, no inerrupt is acknowladoad. If EA =1, each intarupt
) source is individually enabied or disabled by setting or clearing its enable bit ___.
- I IE6& Reserved.
ET2 IE.5 Tirmer 2 interrupt enablea bil
ES IE4 n SPEand UART intermupt anatie bit.
ET1 IE.3 Tirner 1 intemupt enable bit.
EX1 - IE2 External interrupt 1 enat;la brt _
ETOD IE1 - Timer [ interrupt enable bit
Exn IED | External interrupt O enable hbit.

wor sofiware should never wrils 18 to unimplemented bits, because they may be usad in future ATES products.

ure 4. Interrupt Sources
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XTALT and XTALZ2 are the input and output, respectively, of an inverting amplifier that
can be configurad for usa as an an-chip oscillator, as shown in Figure 11. Either 8
guartz crystal or ceramic resonator may beused. To drive the device from an exlernal
clock source, ATALZ should be left unconnecied while XTAL1 is driven, as shown in
Figure 12. There are no requirements on the duty cycle of the external clock signal,
since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but
minimurn and maxirmum voltage high and low time specifications must be obsarved.

Figura 11. Osciliator Connections

ca
1l XTALZ
c1
s | ETALY
@ GMND
Mote:  C1,C2 = 30 pF £ 10 pF for Crystals
= 40 pF £ 10 pF for Caramic Resonators
Figura 12. External Clock Drive Configuration
NC XTAL2
EXTERMAL
OSCILLATCR xTaLl
SIGMAL
LMD
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In idle mode, the CPU puls itseilf to sleep while all the on-chip penpherals remain acive.
The mode is invoked by soflware. The content of the on-chip RAM and all the special
functions registers remain unchanged during this mode. The idle mode can be termi-
nated by any enabled interrupt or by a hardware resel,

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

Status of External Pins During Idle and Power-down Modes

Program ——
Mode Memary ALE | FSEN _ PORTD _ PORT PORTZ PORT3
ldlie Internai | 1 1 Data =~ Daa | Deta | Data |
Idle External | 1 1 Flost Oats | Address Data
Fowerdown, | bt | 0 0 Data Dsta | Data Datz |
Powvar-duwn Exterral ._ ?— ]  Float Cata Drata Drata

In the power-down mode, the oscillator is stopped and the instruction that invokes
power-down is the last instruction executed. The on-chip RAM and Special Function
Registers retain their values until the power-down mode is lerminated, Exit from power-
down ean be initiated either by a hardware resel or by an enabled external interrupt.
Resel redefines the SFRs but does not change the on-chip RAM. The reset should not
ba activated before V... is restored to its nomal operating tevel and must be held active
Iong enough to allow the oscillator to restart and stabillze.

To exit power-down via an interrupl, the exlemal interrupt must be enabled as level sen-
silive before entering power-down. The interrupl service routine starts at 16 ms
{nominal) after the enabled interrupt pin |5 activated,

The ATA958252 has three lock bils that can be left unprogrammed (W) or can be pro-
grammed {P) to obtain the additicnal features listed in the following table.

When lock bit 1 is programmed, the logic level at the EA pin is samplad and latched dur-
ing reset. I the device is powerad up without a reset, the latch initializes to a random
value and holds that value until reset is actlvated. The latched value of EA musl agree
with the current logic level at that pin in order for the device to funclion properly.

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

ck Bit Protection Modes!"Z!

Program Lock Bits

LB LBZ LBY | Protaction Type

1 L u u M indermal sy ook featun.

2 P u ] MOME instructions executad lram extemal program memary aed dizsabiled frem fetching code byles from
intemal memony, EA is samplad and katched on reset and furthar prograrmimiry of the Flash mamary |
{parallel or zerial mode) 5 disatled. i

A =] F i Saimne as Mode 2, but parallsl ar seral verily are also disablad, |

i P P P Same as Mode 3, but external execution is also disalied, |

es: 1. U= Unprogranmed

2. P =Programmad

AT AN R e —
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ogramming the Atmel's ATBISAZEZ Flash Microcontroller offers 8K bytes of in-system reprogrammable
ash and EEPROM Fiash Code memory and 2K bytes of EEPROM Dala memaory,

The ATB8958252 is nomally shipped with the an-chip Flash Code and EEPROM Data
memory arrays in the erased state (i.e. contents = FFH) and ready to be programmed.
This device supports a High-voltage {12-V Vpe) Parallel programming mode and a Low-
voltage {5-Y Ve) Serial programming mode. The serial programming mode provides @
convenient way to reprogram the ATB958252 inside the user's systern. The parallel pro-
gramming mode is compatible with conventional third party Flash or EFROM
programmers,

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

The Caode and Data memory arays on the ATBISB252 are programmed byte-by-byta in
gither programming mode, An auto-erase cycle 15 provided with the selftimed program-
ming operation in the serial programming mode. There |s no need o perform the Chip
Erase operation to reprogram any memory location in the serial programming mode
unless any of the lock bits have been programmed.

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

Parallel Programming Algorithm: To program and verify the ATBRSE252 in the paral-
lel programming mode, the following sequence is recommended:
1. Power-up sequence:

Apply power between Voe and GHND pins,

Set RST pin to "H™.

Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait for at least 10 miliiseconds.
2. Set PSEN pinto"L"

ALE pin to "H"

EA pin to "H" and all other pins to "H’.
3. Apply the appropriate combination of *H" or "L” logic levels to pins P26, P27, P36,

P3.7 o select one of the programming operations shown in the Flash Programming
hModes table.

4. Apply the desired byte address 1o pins P10 to P1.7 and F2.0 to P2.5.
Apply data to pins P0.0 to PO.F for Writa Code operation.
5. Raise EA/V.. to 12V to enable Flash programming, erase or verification,

6. Fulse ALE/FRDG pnce to program a byte In the Code memory armay, the Data mern-
ory armay or the lock bits. The byte-write cycle Is self-imed and typically takes
1.5 ms,

7. Toverify the byte just programmed, bring pin P2.7 to "L" and read the programmed
data at pins P0O.O to FO.T.

8. Ropeat steps 3 through 7 changing the address and data for the enlire 2K or 8K
bytas array or until the end of the object fila is reached.

9. Power-off sequence:
Set ATALT to "L”
Sat RST and EA pins to L™,
Turm V... power off,

AIMEL 2
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In the parallel programming mode, there is no auto-erase cycle and to reprogram any
non-blank byte, the user needs to use the Chip Erase opsration first lo erase both
arrays.

Data Polling: The AT3958252 featurss DATA Polling to indicats tha end of a byts writa
cycle. During 2 byle write cycle in the parallel or serial programming moda, an
attempted read of the last byte written will result in the complament of the written datum
on PO.7 {parallel mode), and an the MSB of the serial output byte on MISC {serial
moda), Once the write cycle has been completed, true data are valid on all outputs, and
the next cycle may begin. DATA Polling may begin any lime after a write cycle has bean
initiated.

Ready/Busy: The progress of byte programming in the parallel programming mode can
also be monitored by the RDY/BSY output signal. Pin P3.4 is pulled Low after ALE goes
High during programming o indicate BUSY. P2.4 is pulled High again whean program-
ming s done to indicate READY.

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

Chip Erase: Both Flash and EEPROM arrays are arasad elactrically at the same time.
in the parallal programming mode, chip erase is initiated by using the proper combina-
tion of control signals and by holding ALE/PROG low for 10 ms_ The Code and Data
arrays are written with all “17s in the Chip Erase operation.

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

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

Serial Programming Fuse: A prograrmmable fuse |s available to disable Serial Pro-
gramming if the user needs maximum system securily, The Serfal Programming Fuse
can anly be programimed or erased in the Parallel Programming Mode,

The ATESSE252 is shipped with the Seral Programming Made enabled.

Reading the Signaturs Bytes: The signature bytes are read by the same procedure as
3 normal varification of locations 030H and 031H, except that P3.6 and P3.T must be
pulled to s logic low. The values retumed ara as follows:

(030H) = 1EH indicates manufactured by Atmel
(031H) = 72H indicates 8058252

Every code byte in the Flash and EEPROM amrays can be written, and the entire array
can be erased, by using the sppropriate combination of control signals. The write opera-
tion cycle is seli-timed and once initiated. will automatically lime ilsell o completion.

Most worldwide major programming vendors offer support for the Atmel ATE89 microcon-
troller series. Please contact your local programming vendor for the appropriate
software revision,

AT AR L e
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Both the Coede and Data memory arrays can be programmed using the serial SPI bus
while RST is pullad to ... The seral interface consists of ping SCK, MOSI (input}y and
MISO (output). After RST is set high, the Programming Enable instruction needs to be
executed first before programierase operaions can be executed.

An auto-erase cycle is built into the self-timed programming pperation (in the senal
mode ONLY | and there is no need to first execute the Chip Erase instruction unless any
of the lock bits have been programmed. The Chip Erase operalion turns the content of
every mermory location in both the Code and Data arrays into FFH.
The Code and Data memory arrays have separate address spaces:
Q00CH to 1FFFH for Code memory and DO0H to 7FFH for Data memory.
Either an external system clock is supplied at pin XTAL1 or a crystal needs to be corn-
nected across pins XTALY and XTALZ. The maximum serial clock [(SCK) frequency

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

To program and verify the ATBSSB252 in the serial programming moda, the fallowing
sequenca Is recommended:

1. Power-up sequence:
Apply power betwean VGG and GND pins.
Set RST pin to "H”

If a crystal is not connected across pins XTALT and XTALZ2, apply a 3 MHz to
24 MHz clock to XTAL1 pin and wait for at least 10 milliseconds.

2. Enable seral programiming by sending the Programming Enable serial instruction to
pin MOSIP1.5. The frequency of the shift clock supplied at pin SCK/P1.7 neads to
ba less than the CPU clock at XTALT divided by 40.

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

4. Any memory location can be verified by using the Read instruction which returns the
contant at the selecled address at serial output MISCYP1.E,

5. At the end of 8 programming session, RST can be set low to cammence normal
operation.
B, Power-off sequence (if needed):
Set XTAL1 to "L” {if a crystal is not used).
Sel R5Tw L™,
Turn V. power off.

AIMEL 2
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rial Programming The Instruction Set far Serial Programming follows a 3-byte protocol and Is shown (n the
struction following table:

truction Set

Qperation

Enable sarial programming interface after RST goes high.

Read data from Code memory array at the selected address. |

The 5 MSBs of the first byte are the high order address bits.
The low order address bits are in the second byte, Data ars
available at pin MISO during the third byte.

Write data lo Code memory location at selected address. The
address bits are the § MSBs of the first byte together with the
sacond myte.

Imput Format

- |
struetlon Byte 1 Byte2 | Byted
ogramming Enable 1010 1100 | 010710011 xoex xxax
1ip Eraze 1040 1100 ooy 1100 HAHE MR
3ad Code Memaory | mass annt lenw addr | 30000 000

[
rita Code Memory agaa adi0 oy addr data in
z2ad Data Memory (aa a1 low addr KA MK
itz Data Memory ODaa a110 low addr data in
rita Lock Bils 100 1100 pro Pt w117 | 20000 o

a1 i

Wrila dala to Data memaory location at selected address.

Read data from Data memory array at selected address. Diata
are available at pin MISO during the third byte.

Wyrite bock bits. |
Set LB1, LBZ2 or LB3 = "0" to program lock bits,

e HE el bl
ps. 1. DALA polling s used W indicate the end of a byte write cycle which typically takes less than 2.5 ma at 5Y

2. “asspa’ = high order address.

3. "y =don't cara.

ATEOSE 25 a————
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ash and EEPROM Parallel Programming Modes

— Data 'O Address
ade RST | PSEN | ALE/PROG | EAN.. P26 | PLT | P16 | P37 PO.T:0  P2.5:0 P17
wial Prog. Modes H piti pt % |
;e i -
tip Erasa H L | 12y H L L L X X
e (10K byles) Memory H L | 12V L H H H oin ADDR
sad (10K byles) Memory H I H 12 L L H H DoUT ADDR
rite: Leck Blis: H N 13 H t H L DM b
Bt - 1 PI.7=1 ®
Bit - 2 FIG=0 ®
Bit - 3 POS=10 ¥
1ad Lack Bits: H L H 12y H H L L DoWUT * |
Bt - 1 P2 *
Bit- 2 iy A ]
|
Bt - 3 fPon X ;
wad Atmel Code H £ 129 L L L L oouT 30H |
ad Device Code H L 1 L L L L oouT IHH
irial Prog. Enable H R Pl 12V L H L H | PoB=0 ®
irial Proy. Desatids H L —i_ 12 124 L H I L H PO.0 =1 X
:ad Senal Prog. Fuse H L H 12y H H {l H @PD.O X

es 1

"N = weakly pulled “High” inlerrally.
2. Chip Erase and Serial Programming Fuse require 5 10 ms PROG pulsa.

reprogramiming any byte with a content other than FFH.
4. P34 is pulled Low during programming to indicate ROYBSY.

4, “K'=don'l care

1F MICRO-11004
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jure 13. Programming the FlashiEEPROM Memaory Figure 15. Flash'EEPROM Serial Downloading
Ry w5 OV o 6.0
ATB958252 ? ATBISS2 ?
aoor. 22 AT by Yeo e KPR
AOBUHA T FH —I_ s ik Ty
i | | it STRUCSTION
IM

i M P26 e INPLT » P1EMOS!
SEE FLASH Y | ALE PROG DATA OUTPUT 4 P1BMIS0
ROGRAMMING &
ADDES TABLE m F3A CLOEK I —w PLTEER

I'x - M P37

— XTALZ EA H— V. - KTALZ
224 WMHz! L 324 WHz| &
— ¥ Fa.A b RDY/ b
T BSY T
' |
e M| xTAL RST l—— ¥, L %ALY RST (e Vi
; =MD PSEM |— + G
hi 1 g

wre 14, Verifying the Flash/EEPROM Memaory

PG
ATHOSE252 o
- AT
ADDR, el 2 8 Y L
OOIHZFFFH PO DETA
P20.- P25 PG| wuseE 10K
AR - ALS PULLUPS}
¥ P28 ALE Vi
3EE FLASH M P2Y
PROGRAMMING
MODES TABLE ¥ P36
m—
- KTALZ EA & —— Vi
124 Mhz, =
=
s 1 XTALY RST e W
e |cCHD FSEN |
=l = s

ATE0S 8257 o ——
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ash Programming and Verification Characteristics — Parallel Mode

=Cto FPC, Vep = 5.0V £ 10%

ymbol | Parameter | Min Max Unlts

- FProgramming Enable Voltage ns 125 W

5 . Fmgr.;rr-'lrnmg Enable Current | 1.0 A
fe, | Osclliator Fraquency 3 24 | MH:

2 Address Setup to PROG Low E1 T

e Address Hobd after_ﬁ o . A8t o

s Data Setup to PRUG Low 4Bl g

x| Data Hold after PROG e i

i P27 {ENABLE) High'm Vin Blael |

,;:,__ -.‘-.I'p\-_. Satup lo PROG Luw ) 10 S
mH_ FROG Width oo "o | ops
e ._.-ﬂw.ldms;s to Data Vﬂ;d I A8 e |
Lav ENABLE Low to Data Valid ' 48,0 |
itz Data Float after ENABLE o A8t g

o | PROG High to BUSY Low 10 s

& Byle Write Cycle Time 20 s I

ash/EEPROM Programming and Verification Waveforms - Parallel Mode

P13 - P12
P20 - P25

FORT O

ALE/PROG

EAN ..
P27
(EMARLE)

Fad
(ROCY/BSY)

IFICRO-E10

PROGEAMMING
ADDRESS
[ 3
OATA M
4 F oo logoe et
Loz i - * topax
fo TR, teign ™=
YR
- 1
EHEH Seir e
Lajine  * b
BUZY
= Ty

ATTEL

"

VERIFICATION
ADDRESE

A Lo

Dala OUT

ax < Tggz

READY
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'rlal Downloading Waveforms

SERIAL CLOCK INPUT

SCKIP1.7 B 1 O G TR (MU
I? 65 3 4 3 2 1 0
SERIAL DATA INPUT | |

MOSIP1.5 (MsE: | iLsBE
SERIAL DATA OUTPUT
MISOP1.6 MSB [ | |LSB

rial Programming Characteristics

ure 16. Serial Programming Timing

MOSI

LowsH

SCK _\_
MISG X W pe

ile 11. Serial Programming Characteristics, T, = -40°C to 85° C, V. = 4.0 - 8.0V (Unless Othenwise Noted)

mbal Parametar Min Typ Max Units

creL Oscillalor Frequency _ o . 24 _ MHz

alL P}sciilator Period 418 ns

BL SCK Puse de’l High 24 tl:'.. L | s ]

=u SCK Pukse Width Low 24t - ns

iEH MOS! Setup to SCK High loice ns [
Febihhoctichey —— L = —

EE _' ML Hold after SCK High 2l ) s |

ATE0858252 e ———————
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ysolute Maximum Ratings*

Jerating TEMPErBlure . i e

-35°C to +125°C

Orage TEMPETEIUIe .o ww o s eeoe e eeee -89 0 10 #460°C
iltage on Any Pin

th Raspect 1o Ground ... e ess e eseeeeece o= OV B + 700
aximutn Crperating Yoltage v e s BBV
e T (11| Ty S TP PRy L1 f 1) ) o1

*MNOTICE:

Etresses boyond those listed undor "Absalute
Maximum Ratings” may cause permanent dam-
age to the devica. This is a stress rating only and
functional operation of the device at these or any
cther conditions beyond those indicated in the
operational sections of this specification s not
implied. Exposurea (o absolute maximum rating
conditions for extended periocs may affect device
refiability.

> Characteristics

: values shown in this table are valid for T, = -40°C o 85°C and V¢ = 5.0V £ 20%, unless otherwise noted.

mbol | Parameter Candition | Min Max I Links
input Low-voitage {Except EA) | 0.5 0.2 Wer =101 W
1_ Irput Low-voltage {EA) 05 02N -0 W
.—_ -Inpul High-voltage {Exgept XTAL1. RST) 0.2 Vo * 0.9 Wep + L5 W
,1_ irput High-voltage [XTAL1, RET} 07 Ve Voo *+ L5 W
L Cluitput Low-wattzge ' Iy = 1.6 ma 0.5 W
{Ports 1,23
3 Cutput Low-voitage (! |y = 3.2 mody 0.5 W
[Porl 0, ALE, FSEN) l _
F Culpul High-vellaga oy = B0 A, Ve = BY £10% 24 i
{Portz 1,2.3, ALE PSEN) |ty =25 “A N 0.75 Voo v
[l =-10008 | na Yo W
; Cutput High-walaga ' oy = -BOB by, Vi, = B + 10% 24 W
(Part 0 in Exiemal Bus Mode) by = -300 A 075V, W
oy = 80 iy 0.8V W
Logical 0 nput Currant {Podts 1,2, 5 I Wi = DA45Y S0 ik
"~ Logicat 1 o 0 Teansition Gurrent (Ports 1,2,3) Wiy = 2V, Wop = 9V 210% S (. ek
Inpud Leakage Curmant DA<V, <V “a 1k
{PorlC, EA) ]
BT | Resst Pull-down Resistor 50 300 Ki2
i Pin GmJ;I:“J_la;nGe _ m MHz, Tp = 25°C o P
Power Supply Current Active Mode, 12 MHz 29 mh
Idie Mode, 12 MH: 65 méa
mr-dmm Mods ! Yo = BW 100 A
Voo 3 40 ph

Maximum |, par port pin: 10 mA

Maximurm |, per 8-bit port: Porl O 26 mA; Ports 1, 2, 3 15 mA

Paximum total |4 for &l auiplt pinss 71 mA

Undar steady siale (nordiransient) conditions, I, must be externally limited s folows:

If |, exceeds the test condition, Vi, may exceed the rolated specification. Pins ara nol guaranteed to sink current greater

than the lstad tast condifions
2. Minirnum V... for Fowear-down is 2

FpACRO- 11103
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» Characteristics

1er operating conditions, load capacitance for Porl 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outs = 80 pF.

ternal Program and Data Memory Characteristics

‘ Variable Oscillator
rmbot Parameter . Min I Max Units
eLeL | Oscillator Frequency I 0 24 MHz
i ALE Pulsc Width T peean ne
W _Addrmu; Walid to ALE Low - toyo - 13 ns
¥ Address Hold alter ALE Low ‘ teyo - 20 ns
e ALE Low to Valid Instruction In ' M, -85 Fig
. ALELowtoPSENLow bogie 43 ns |
'pH_  PSEN PuseWidh _ Moy - 20 ns
W PEEM Low to Valid Instruction Ir;|- . 3y - 45 ne
L _Input Instruction Hold aftar PSERN o o ns
7 Input Instruction Float aftar PSEN . - 1D e
.. PBEN fo Address Valid g -8 ns |
,__r .;'ddre‘ss o Valid Inswruciion In 51,:-,_,3,_ =55 ns
a7 PSEN Low to Address Float 0 e ns
; RO Pulze Width 6t~ - 100 ns
wi | VR Puise Width Bloe - 100 | "
W | RDLowtoVaiid Data In | Bag -9 | s
e -Eta Hold after RD = 0 ns
s Data Float after RO oy - 28 ng
W ALE Low to Valid Data In _ | Big o - 150 ns
I, Address to Valid Data In _! 91.:_,7?_,_- 165 ns |
: ALE Low to RO or WR Low o -850 Hepp + 50 ns |
ot Address to RD or WR Low Moy - 75 ns
i Data Valid to WH Transition B beip =20 ns
Data Valld to WR High _ Pipycy - 120 _ : ns
:m_ Data Hold after WH - b o - 20 ne
: RO Low o Address Fh; _ ] ns
s | T or WH High to ALE High ) ooy - 20 oo, + 25 s

AA T 810 2 5 2 00—

M40IF-MCRG- 1113




rternal Program Memory Read Cycle

“ b =
AlLE
- *» Taren
tayis -y o TR
> lp '
PSEM - * Loy
4 toyay »
A tF'LM 1 - "
Ty« . P
oy » =
PORT O AD- A7 INSTH I Al - A7
4 Lo F
PORT 2 AR - A5 AR - A15
‘ternal Data Memory Read Cycle
- b,
ALE
o By
PSEN & Yo 3
« g w
« -
RU - biax L3
« 1 . « »lgoy * »lpuos
ALL {
ALaz B S » < 'RHDX
PORT O AQ - AT FROM RI O DPL AT 1M AD - AT FHOM FCL  [NSTH IN
E | t.\'ﬁln_ L3
Tawmy L
PORT 2 P20 - P27 OR A8 - A15 FROM DPH AZ - A15 FROM PCH

AlMEL 3
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ternal Data Memory Write Cycle

L I:'.J'lLL b
ALE
FPSEN
«  tw
WH 4 t| LA o
< la » Yo
FORT 0O AD - AT FROM Al OR DFL
o Yo
PORT 2

ternal Clock Drive Waveforms

L]

-
-

-

AIMEL

biems =

i

IQ\MH =
DATA QUT

F2.0 - P27 OR AE - A15 FROM DPH

-

Taen

tWHO.‘-{

AQ - AT FROM PGL IMGTR IM

AR - Al5 FROM PCH

i bemex ¥
& ey = Loiow > - S - e
Voo - 0.5V
a7V,
02 V.- 01V

45y

- ley ey »

4 lorel "
ternal Clock Drive

V. = 4.0V to 6.0V

bl Parameter Min Maxz Units
am Oscillator Frequency ] ) 24 = MHz
o Check Pariod a41.6 3 ns
icx High Time 15 | ns
£ Lowy Time 15 ns
it Rise Time [ 20 ne .
1 Fall Time 20 ns

AT S80S R 5 I —— e ——————

U4 F-MEGRO-1113




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

| Variable Oscillator
mmbol | Parameter Min Max Units
4 | Seral Port Clack Cycla Time 12t o s
P DLI‘IDL&-DEH&_TS-ETUD to Clock Rising Edge s - 133 [ ns
;}x_ | Qutput Data Hold after Clock Rising Edge N - 2oy - 1T ns
._,x—_lnﬁut Data Hold after Clock Rising Edge 0 na
o Clock Rising Edge to Input Data Valid | 0teei-133 | ns

1ift Register Mode Timing Waveforms

INSTRUCTION o 1 L LRS- e Y L 7 g
7= I 1 0 1 o ) O 4 7, = o i =
o LR T
CLOGK S T v T O | N I (|
1'u'|."IH -
L TIHI:!!
WRITE TO SEUF A |><:_ B R R,
- — +— | a
OUTPUT DATA b | WA _sETT
CIFARAI T T O T i T i T G Y
v
INFLIT DATA SET Al

> Testing Input/Output Waveforms!"!

W - 15V =t
(B 8 [ N -
0.2 Voo + 00Y 2
el TEST POINTS /,f’
R TR SR AV i
11,45 ¥ -

v 1. AC Inputs during testing are driven at Vo, - 0.5V )
for & logic 1 and 0.45Y for a logic 0. Timing measurements are made at V), min. for adogic 1 and V), max. for a logic 0.

yat Waveforms!'"

\.'LCMDT s _ - .".,f“_ LB
P i s -
L S Timing Relarence % ="
RN ] Paints =
- 8 - L
Vaooan 1 = P PRE AL

s 1. Fortiming purposes, 3 port pin is no longer fioating when a 100 mV change from load vollage occurs. & port pin begins o
fioat whern a 100 mY change from the loaded Vi, M, level ococurs,

AIMEL 55
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AT8988252
% TYPICALICC [ACTIVE} a1 25°C
V. =60V
0 = ol
c 16 __'_'_,__,--""_ -
¢ [ SR 0
12 = .
1 e i
i
0
1] 4 L 12 16 20 24
F {MHz)
ATBO5B252
TYPICAL ICC IDLE) at 25°C
o Voo =EIN
40 o
P et
o 32 e o
C 5y T T NS
— =8 __-—'-"'-'_'-F
A | G & T -
1
0.0
A 4 a 12 18 aa 24
F [MHz}
ATB958252
TYPFICAL ICC v=, VOLTAGE - POWER DOWRN (BE"C)
20
..-'-"'fr
| 15
C
C 40 e
I f,,/’
5 -
.--"""rfﬂ-
o
3.0v 4.0 s0M B.0Y
V.. VOLTAGE

Motes: 1. XTALY tied io GND for loo {powear-choin )
2, Lock bits programmed

AT 89S 8 2 5.2 0000000000000
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s A T83S8252

dering Information

Spaad Power
(MHz) Supply OCrdering Code Package f Cperalion Range
40V to 60OV ATE9SA252.24A0 448 Cornmercial I'
ATR9ER252-24.1C 444 {07 G TR C)
ATBOSR252.24PC 40P8
H T aovtosov ATBOSA252-24A1 444 ' Industrial
ATE9SE252-24.J1 dd.) (-40°C to 557 C)
ATEOSE252-24P1 40FG
Package Type
A I dd-dgad, Thin Plastc Gull YWing Cluad Fiampack (TAFF) - - |

IF BMICHD- 11 /03

44-|lzad, Plastic J-leaded Chip Carrier {PLGC)
40-lead, 0.600" Wide, Plastic Dual Inline Package (FOIF)

AIMEL
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ickaging Information

A - TQFP

11 LR x_IiIEIILi_i__!L&__i_i

PINT— = L —
— . & i —
= . =B
= BN 1 IBENTIFCR =1
| = |
=~ s
= ; E1 E
[ e -
!_:[ ==
I T 1 50 _
- o -
i = e =

C 0'~7 R |
l’—* e i 11 T e st T R

= l. i
\\;| H.I+ Al ya
P

COMMON DIMENSIONS
[LIniz of Measure = mm)

symeoL, min | mowm | MAX | NOTE
A I - - 13
A1 I}.C!E 0.5
a2 | uses | .00 105 |
g | 1o ' 12400 | 1225 |
g e PR R
m Gap - | 10na W0 | Nota 2
. - F—
e | 175 | 1200 | 1225 | !
Motes: 1 This package conforms to JEDEC mlerdiee MS-024, variahon ACS i Tiieiia |
2 Dimensions 01 and E1 do nat inckide mold profrusion. Allowahle E.1.._ _I_ a8y it m'“‘]__..NMﬁ £
protrison is 025 mem per side. Dimanslons 01 and £7 are maxisum A | D30 = 045
plastis body size dimenslons metuding maold mismatch, o If "U s = 62|}
3. Lead coplanartyis 0. 10 mm ecsaxdimunm = - —
L 045 - r5 |
g |

1032001

“TTITLE

2325 Orchard Parkway . .
dd-lezd, 10 % 10 mm Body Size, 1.0 mm Body Thickness,
m San Jose, CA 95131 44, 4d-le * 10 mm Body Siza y

0.8 mm Lead Fitch, Thin Profile P'Iasﬂc:_fl}uad Figt Packans [TQF_P}

DRAWING NO. |REV.
444 B

AT 80 S8 2 5 ——
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AT8958252

J—PLCC
114{0. 045} ¥ 45" PEN N, 1 1.14(0.045] X 45 e
i 7 IDENTIFIER ! e |77 gm0
?/_LJ....-.. _'! 1 —*— Sray l
il C | = * |
N5 ] | + |
1 : - E E = 5] MEs
B30 : =
i I | |
' “_-._‘.:_;u S __'_
T R St
s
-
COMMON HMENSIONS
{Ursit of Measune = )
SYMBOL| MIN MM MAX | MOTE !
A 1.184 = 4572 !
| A1 | 2286 = 0,040 A
| a2 | osoe - -
) ] 17 304 - 17 AS3
D1 16.5140 - 16 BEZ | Maote 2
E 17,399 iT.E53
Noates: 1. This package condormms 10 JEDEC reference MS-013, Yanation AC. T 3 =]

2. Dirmensions 04 and B4 do not include mold prolnesion &1 16.510 = _II}&EZ Note 2_
Allwahle protrusion is 01070254 mmy) per side. Dimensian 01 DZEZ | 14.986 - | 16002 I
and 1 inciude mold mismatch and are measured st the sxtieme 3 !

. . i E 0,650 — | os3 i
materal condifiar: &t e upper o er parting kne. i |

3. Lead coplanarnity is 0.004° 10102 mi) masxinmum lz‘f_ s - | 0533

€ 1.ZT0 TP ) —
10004401
- TITLE T DRAWING NO. |REV.
! 2325 Orchard Parkway | g4 4464, Plastic Jdeaded Chip Carriar (PLCC)
San Jose CA 95131 ) E ¥ II Fhl =
AIMEL 39
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P6— PDIP
!"' D PIN
i DLy 471 7 LT IN":.\”,I e |
/ -
. / 1 fjl,-"f I'n_ El
I : Il |l ll.
Trl“ g A g 0 (0 £ 50 00 Gl 00 —L i
A
' - I_[J ] '.
AU pAEAT AT
sEarnNG Puane T2 — . 2
S IARAN
L 3 —— 1 ||
-y I-T:“ —||==- B

B

‘-.—E——-‘
p—————5

COMMOMN DIMENSIONS
{Unif-of Measurz = mm}

l].ll. — |I
g - g P—15" -REF
c 1:?{_. M ".'I,_--F’

Molas:

1 i"'E'_D." MIN | NOM MaAX | NOTE
|- - &8 —--| i | - e
Al | usst | - -
D | seon 52578 | Note ?
E 15240 15.87H
El 13462 13970 | Note 2
| _E 01,3356 ‘ = D.{'l{;-ﬂ. N
1. This package confurmes o JEDES reference M0, Varation AC. ik Ll L —.—|1'ﬁ51 '
2 Dirnansicas D and 1 do not mciude mold Flash o Prodrugion L 3rdA - 3558 |
Mo Flash ar Protrusion shalf not exceed 0.25 mm (0.0107). e .90 = n.ant .
| ep | 15494 - 17 826 | ': |
a | Z.550 TYP | i
OE2EA
TITLE . DRAWING NO. |REV. |
40PE, 40-laad (0.600715.24 mm Wide) Piastic Dual A0EG B
Infina Package (PDIF)

2325 Orchard Parkway
I
_m. San Joss, CA 05131

AT8958252 —W
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tmel Corporation

2325 Qrohard Parkway
San Jose, CA 95131, USA
Tol: {408} 441-0311

Fax; 1(408) 487-2600

egional Headgquarters

urope

Atmeal Sarl

Route des Arsenaux 41
Cass Poslale 80
CH-1705 Fribourg
Switzerland

Tel: (41) 26-426-5555
Fax; {41) 26-426-5500

sin

Foom 1219

Chinachem Goiden Flaza
77 Mody Road Tsimshatsui
East Howloon

Hong Kong

[el: (BSZ) 2721-8778

Fax. (852) 27Z2-1369

pran

gF, Tongtsu Shinkawa Bldg,

1-24-B Shinkaws
Chuo=ku, Tokyo 104-0033
Japan

Tel: (81} 3-3523-3551
Fax: (81) 3-3523-7581

Atmel Operations

Adern oy
2328 Orchard Parkway
San Jose, CA 05131, USA
Tel: 1(408) 441-0311
Fax: 1(408}) 436-4314

Microcontrollers
2325 Orchard Parkway
San Josa, CA 85131 USA
Tel: 1{4038) 441-0311
Fax: 1(408) 436-4314

La Chantreria

BF TOG02

44306 Nantes Cadex 3, France
Tal: {33} 2-40-18-18-18

Fax: (33) 2-40-18-19-6C

ASICIASSPISmart Cards
Zone Industrielle
13106 Roussel Cedas, France
Tel {33} 4-42-53-60-00
Fax: (33) 4-42-53-80-01

1150 East Cheyenne Min, Blud.
Colarads Springs, CO BOBDE, USA

Tel: 1{714) 576=3300
Fax: 1{719) 5340-1759

Scottish Enterprise Technology Park

Maxwel Building
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1. GENERAL DESCRIPTION

Winbond's 1502500 ﬂf.?ri|::l*»'.T-I::l-ri:ler"ul Series provide high-guality, single-chip, RecordPlayback solutions
far 60- to 120-second messaging applications. The CMOS devices include an on-chip oscillator,
micraphone preamplifier, automatic gain control, antialiasing filter, smoothing fitter, speaker amplifier,
and high density multi-level storage array, In addition, the 1ISD2300 i microcontrolier compatlble,
allowing .complex messaging and addressing to be achieved. Recordings are stored into on-chip
nonvolatile memory cells, providing zero-power massage storage. This unigue, single-chip solution is
made possible through Winbond's patented multilevel storage technology, Voice and audio signals
are stored directly inle meamory in their natural form, providing high-quality, solid-state voice
reproduction.

2. FEATURES
» Easy-to-use single-chip, voice record/playback solution
» High-guality, natural yoicefaudio reproduclion
« Single-chip with duration of 80, 75, 80, or 120 seconds.
+ Manual swilch or microcontroller compatible
« Playback can be edge- or level-activated
= Directly cescadable for longer durations
« Automatic power-down {push-button mode)
- Standby current 1 A (kypical)
« Ze[o-power message storage
- Eliminates battery backup circuits
» Fully addreszable to handle multiple messages
» 100-year message relention (typical)
100,000 record cycles (typical)
On-chip clock source
« Programmer support for play-only applicatons
Single +5 volt power supply
Available in die form, PDIP, SOIC and TSOF packaging
« Temperature = die (0°'C to +50°C} and package (0°C to +70"C)
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qCLK
'\-\.___.
ANAIN Avp
.-""...
AN OUT o
MG o ol
G REF AR
i |
AGC 4 i Gain Contral
— v Al
Fawer Conatianing | | Adirass Burs |
T- T -1 ! I 1
ESELEEEERIEE
| o gy o
Vo Voo Woo Yo AD A1 AT AX MM AB AG AT AN AR PO

=

 &-Polo Active
| smoothimg Fliter

| H“-—— P+
l|_ {*f":fi__: -

Darvior Comrd

OuwF MR GE EON  ALXIN

Pulilicarion Release Dates My 2003

Revivion 1.1




1SD2560/75/90/120

& Winbond
I Emcleonics Cowp
4. TABLE OF CONTENTS
1 GENERAL DE SO RIETIOMN o i i o s s e 0 o o o A S i L2
D A T R . i s vseivmnsrrresem omn mmsnmss om e1pm s e im et 8 m mmmmm mmmmm s s w46 B R E 11 H P T P a2 e i 2
G L T D A AN i i 0 R A s B e A O 3
A TR O OO TN TS v b e S S i i e o
5 PIN CONFIGURATION oot L L 5
PN DESCR I T N s s s e i e b e e S i &
T FUNCTIOMAL DESCRIPTIOM ..ot ervsoesonsemecomsemsbim b shnt b by ees 14474 F4 =63 msd o s i o e 10
T et aH ol B B I EMEIY o 5 i 5504 b B ) A G e A VS T w10
B i e e S U i L S A 11
7.21. Dperational Modes Description... ... e s i
B T I o G R A R o o Ty o e B ol e L L S w18
B, AR L T A N I R T N B B i wbb v o e T B B L i 19
B8, Ot IV WIS o o v i S 4 A w1 DR R o S 9m mn ii  e8 20
10 BB TR AL AR A TR T S s o s B s T B L A LT i i et L |
10,4, Parameters For Packaged Pams ... . e e .21
10:1.1. Typical Parameter Variation with Voliage and Temperature ... 249
L P AR B RO DB . o oeine e eots bbbt i o S o Eo vt oo B .25
10.2.1. Typical Parameter Variation with Voltage and Temperature ..., 28
10:3; Pararmetarz For Push-Button Mode: . i i i i e i e i oo .29
11, TYPICAL AP LICATION G R U o it s oot e emm et o b a8 a0
12 FACKAGE DRAVING AND DIMEMSIOMNE i i doi i o iodlon S b i s L ba o ney a5
12 1, 28_Lead 300-MA Plastic Small Outine 10 [SOECY. ... s i 35
12.2. 28-Lead 500-Mil Plastic Dual Inline Package (PDRIPY v v s s st e 36
12 3. 28-Lead 8x13.40MM Plastic Thin Small Oulline Package (TSOP) Type 1 .. 37
12 4, 1SD2560/75/95/120 Product Bonding Physical Layout (Die) ™ 38
14 VERSION HISTORY ... .. R R R e o e S R e 41




@ inbond

ISD2560/75/90/120

5. PIN CONFIGURATION
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6. PIN DESCRIPTION

AoMdx 1-10¢ | 8-17/ | Addresa/Mode Inputs: The Address/Mode Inputs have two
1.7 814 | funclions depending on the level of the two Most Significant Bits
{MSE) of the address pins (A8 and AZ).

If gither or both of the two M3Bs are LOW, the Inputs are all
interpreted as address bits and are used as the start address for
the current record or playback cycle. The address pins are inputs
only and do not cutput any imemal address information during the

operation. Address inputs are latched by the falling edge of CE

If both MSBs are HIGH, the AddressiMode inputs are interpreted as
i Mode bits acsording to the Operational Mode table on page 12
There are six operational modes (MO...ME&) available as indicated in
the table. It is possible o use multiple operalional modes
simultaneousty. Operational Modes are sampled on each falling

edge of CE. and thus Cperafional Modes and direct addressing
are mutually exclusive

AN 11 18 Auxiliary Input; The Auxiliary Input is muliplexed through 1o the

output amplifier and speaker output pins when CE Is HIGH, F/R
is HIGH, and playback is currently not active or if the device is in
playback overfiow. When cascading multiple 1302500 devices, the
AUX IN pin Is used to connect a playback sighal from a following
device to the previous output speaker drivers. For noise
considerations, it is suggested thal the auxiliary input not be driven
when the storage array is active.

Waga, Vesp | 18,12 | 20,19 | Ground: The ISD2E00 series of devices ulilizes separats analog
and digital ground busses. These pins should be connected
separately through a low-impedance path to power supply ground.

SP+SP- 14/15 | 21722 | Speaker Outputs: All devices in the ISD2500 zeries include an on-
chip differential speaker driver, capable of driving 50 myW into 16 0
from ALK IN (12.2myW from memary),

(1 Tha speaker outputs are held at Vaz, levels during record and
power down. It is therefore not possible to parallel speaker outputs
of muktiple ISD2500 devices or the oulputs of other spoaker drivers,

B 5 gingle-end output may be used (including a coupling capacitor
between the SP pin and the speaker). These outputs may be used
individually with the cutput signal faken from either pin. Howewer,
the use of single-end outpul results in & 1 to 4 reductlon In |ts
output power,

L

M Epnnection of speaker outputs in paraliel may cause damaga to the devioa,
B Naver ground or drive an unused speaker cuipal
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UCCA: I""rl:f»':'_‘.!:l

16, 28

23,7

Supply Veltage: To minimize noise, the analog and digital circuits
in the 1302500 series devices use separale power busses. These
voltage busses are brought out to separate pins and should be tied
together as close to the supply as possible. In addiion, these
supplies should be decoupled as close 1o the package as possible.

MIC

17

24

Microphone: The microphone pin transfers input signal to the on-
chip preamplifier. A built-in Automatic Gain Contral (AGC) circuit
controls the galn of this preamplifier from —15 to 2448, An external
microphone should be AC coupled lo this pin via a series capacitor.
The capacitor value, together with the internal 10 KO resistance on
this pin, determings the low-frequency culoff for the 15302500 series
passband. Ses \Winbond's Application Information for additional
information on low-fraquency cutoff caleulation,

MIC REF

18

25

Microphone Reference. The MIC REF input is the inverding input
to the microphone preamplifier. This provides a noise-canceling or
common-maode rejection Input to the device when connected 10 a
differential microphone.

aGc

18

26

| between the AGC pin and Vg, analog ground, Nominal values of

Automatic Gain Control: The AGC dynamically adjusts the gain of
the preamplifier to compensate for the wide range of microphone
input levels. The AGC allows the full range of whispers o loud
sounds to be recorded with minimal distortion. The "attack” time is
determined by the time constant of a 5 KO intemal resistance and
an external capacitor {C2 on the schematic of Figure 5§ In secthon
11) connected from the AGC pin to Vs, analog ground, The
‘relegsa” time is determined by the time consfant of an ewternal
resistor (R2) and an external capacitor (C2) connected in parallal

470 KG and 4.7 pF give satisfaclory results in most cases.

AMNA TN

20

7

Analog Input: Tha analog input fransfers analog signal 1o the chip
for recording. For microphone inputs, the ANA OUT pin should be
connected vis an external capacitor to the AMA [N pin. This
capacitor value, together with the 3.0 KO input impedance of ANA
IM, iz selectad to glve additional cutofl al the low-frequency end of
the woice passhand. If the desired input is derived frem a source
other than a microphone, the signal can be fed. capacitively
couphked, into the ANA (N pin direcily.

A DUT

21

28

Analog Output: This pin provides the preamplifier output to the
user, The wvoltage gain of the preamplifier 15 determined by the
voltage level at the AGC pin.

Pufication Kelese Dafe: Moav 2003
- Revizion 1.0




ISD2560/75/90/120

Overflow: This signal pulses LOW at the end of memaory array,
indicating the device has been flled and the messaga has

overflowad. The OWF output then follows the CE inpul uniil a
PD pulse has recet the device. This pin can be used lo cascade
sevaral ISD2500 devices together to increase recordiplayback
durakions,

Chip Enable; The GE input pin Is taken LOW to enable all
playback and record operations. The address pins and

playbackirecord pin {P/R ) are latched by the falling edge of CE.

CE has additonal functionality in the WM& (Push-Butlon)
Operational Mode as described in the Operational Mode section.

inbond

Ehastresnfs Comp.
OVF 22
EE 23
PD 24

Power Down: When neither record nor playback operation, IHEIED |
pin should be pulled HIGH to place the part in standby mode (see

Iz specification). Vhen overflow { OVF ) pulses LOW for an
overflow condition. FD should be brought HIGH o reset the
address pointer back to the beginning of the memory amay. The PD
pin has additional funclionality in the ME [Push-Button) Operation
Mode as described in the Operational Mode section,

EOM

25

End-Df-Massage: A nonvolatile marker is automatically inserted at
the end of each recorded message. |t remains there unfil the

message is reconded over, The EOM output pulses LOW for a
perod of Tegw at the end of each messaga.

In addition, the [S02500 series has an inmernal YWer detect circuit to
maintain message integrity should V.. fall below 3.8Y. In this case,

EOM goes LOVY and the device is fixed in Playback-only mode,

When the device iz configured in Operational Mode ME (Push-
Button Mode), this pin provides an active-HIGH signal, indicating
the device |s currently recording or playing, This signal can
convenientty drive an LED for wisual indicater of a record or
playback operation in process.
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External Clock: The extemal clock input has an intermal pull-down
device. The device is configured at the factory with an intermal
sampling clock frequency cerdered o +1 percent of spectfication.
The frequency s then maintained lo a variation of +2.25 percent
over the entire commercial temperature and operating voltage
ranges. |f greater precision is reguired, the device can be docked
through the XCLK pin g5 folipws:

PartNumber | SampleRote | Roguirsd Cloch
a02860 8.0 kHz 1024 kHz |
WBDZETE 6.4 kHz 810 2 kHz
\sDz=a0 &5 kHe 8627 kHz
|SDz5120 4.0 kHz | 512k

antialiasing and smoothing filters are fixed, and aliasing problems
can occur f the sample rate difers from the one recommended.
The duty cycle on the input clock is not crtical, as the clock is
immediately divided by two. If the ACLK is not used, this input
must be connected to ground.

PiR

27

Playback/Record: The PIR input pin is latched by the falling edge

ofthe CE pin. A HIGH level salects a playhack cycle while a LOW
level selects a record cycle. For a record cycle, the address pins
provide the starting address and recording continues until PD or

CE is pulled HIGH or an overflow is detected {ie. the chip Is full).
When a record cycle s terminated by puling PD or CE HIGH,

then End-OfMessage {EOM ) marker is stored at the current
address In memory, For a playback cycke, the address inputs

provide the starling address and the device will play until an EOM

marker is encountered. The device can continue to pass an COM

marker if CE is held LOW in address mode, or in an Operational
Maode. [Ses Operational Modes section)

Publication Relewse Date; May 2001
-0 Revigion 1.1
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T. FUNCTIONAL DESCRIPTION

7.4. DETAILED DESCRIPTION

SpeechiSound Quality

The Winhond's 1SD2500 seres includes devices offersd al 4.0, 5.3 64 and 80 kHz sampling
frequencies, allowing the user a choice of speech guality options. Increasing the duration within a
product series decreases the sampling frequency and bandwidth, which affects the sound guality.
Please refer to the ISD25E0TS/20/120 Product Summary table below to compare the duration,
sampling frequency and fitter pass band.

The speech samples are stored directly into the on-chip nonvolatile memory without any digitization
and compression associated like other solutions. Diirect analog storage provides a very true, natural
sounding reproduction of voice, music, tones, and sound effects not available with most sclid state
digital solutions.

Duration

To meest various system reguirements, the 150258075/90M 20 products offer single-chip solutions at
60, 75, 00, and 120 seconds, Parts may alsa be cascaded together for longer durations.

TABLE 1: ISD2660/76/90/120 PRODUCT SUMMARY

| 1SD2560 _
| sp2sTs | 75 6.4 57 |
IS02550 50 5.3 23
}‘| SD25120 120 4.0 1.7
* 3db rol-oif podnt _
EEFROM Storage

One of the benefits of Winbond’s GhipCurder"’ technology is the use of on-chip nonvolatile memaory,
providing zero-power message storage, The message is retained for up lo 100 years ypically without
power. In addition, the device can be re-recorded typically over 100,000 fimes.

Microcontroller interface

In addition to its simplicity and ease of use, the 1SD2500 series includes all the interfaces necessary
for micracontroller-driven applications. The address and control lines can be interfaced o a
microcontroller and manipulated to perform a variety of tasks, including message assembly, message
concatenation, predefined fixed message segmentation, and message management

- -
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Programming
The I1SD2500 seres is also ideal for playback-only applications, where single or multiple messages

are referanced through buttons, switches, or a micrmcontioller. Once the desired messags
configuration is created, duplicates can easily be generated via a gang programmer.

7.2. OPERATIONAL MODES

The ISD2500 series iz designed with several built-in Operational Modes that provide maximum
functionality with minimum external companants. These modes are described in details as below, The
Operalional Modes are accessed via the address ping and mapped beyond the normal message
address range, When the two Most Significant Bits (MSB), A% and A9, are HIGH, the remaining
address signals are interpreted as mode bits and not as address bits. Therefore, Operational Modes
and direct addressing are nol compatible and cannot be used simultangously,

There are two important considerations for using Operational Modes. First, all operations begin initially
at address 0 of s memory. Later operations can begin al other address locations, depending on the
Operational Mode(s) chosen. In addition, the address pointer is reset to 0 when the device is changed
from record to playback, playback to record (except M8 maode), or when a Fower-Down cycle is
executed.

Second, Operational Modes are executed when l:..E goes LOW. This Operational Mode remaing in

effect untll the next LOW-geing CE signal, at which point the cument mode{s) are sampled and
executed.

TABLE 2: OPERATIONAL MODES

Mo Message cueing Fast-forward through messages | M4, M5, M6

M1 | pelete EOM markers | Position EOM markerat the end of | M3. M4, M5, M6
the last message
iz Mot applicable Ressrved MfA, I
M3 Looping Continuous playback from Address 0 | M1, M5, MG
4 Consecutive Record/playback muttiple MO0, M1, M5
addressing consacutive messages
k] CE level-activated Allows message pausing | MO, M1, M3, M4
| M8 | Push-bution conerol Simplified device Interface MO, M1, M3 4

I Basides mocks pin nesded 10 ba "1°, AR and A8 pin are also required (0 be 17 0 oroar b enter Imc the retated opwation:
e,

M |rglicates additional Dpenational Modes which can be used simutanscusly with the given moda,

Pubdicarion Relewve Date. Moy 2001
-4 - Revision LA
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7.2.1. Operational Modes Description

The Operational Modes can be used in conjunction with a microconiroller, or they <an be hardwired to
provide the desired system operation.

M0 — Message Cueing
Message Cueing allows the user to skip through messages, without knowing the actual physical

addresses of each message. Each CE LOW pulse causes the intemal address pointer to skip to the
next message. This mode is used for playback only, and is typically used with the M4 Operational
Made.

M1 —Delete EOM Markers
The M1 Operational Mode allows sequentialy recorded messages to be combined Into a single

message with only ang EOM marker set at the end of the final message. When this Operational
Mode is configured, messages recorded sequentially are played back a8 one continuous message.

M2 — Unused
VWhen Operational Modes are selected, the M2 pin should be LOW.

M3 - Message Looping

The M3 Operational Mode allows for the automatic, continuously repeated playback of the message
located al the beginning of the address space. A message can completely fill the 1IS02500 device and

will loop fram beginning to end without OVF qoing LOWY,

M4 - Consecutive Addrezsing

marker, The M4 Operational Mode inhibits the address pointer reset on EOM, gllowing messages o
be played back consecutively.

M5 - CE-Lavel Activated

The default mode for ISDZS00 devices is for CE to be edge-activated on playback and level-

activaled on record. The M35 Operational Mode causes the CE pin to be interpreted as lavel-
activaled as opposed to edge-activated during playback. This is especially usetul for terminating

playback operations using the CE signal. In this mode, CE LOW begins a playback cycle. at the
beginning of the device memary The playback cycle continues as long as GE Is held LCWY. When

CE goes HIGH, playback will immediatety end. A new CE LOW will restart the message from the
beginning unless M4 Is also HIGH.
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MS — Push-Button Mode

The ISO2500 series contair a Push-Butlon Operational Mode. The Push-Butien Mode is used
primarily in very low-cost appications and is designed o minimize extemal circuitry and components,
thereby reducing system cost. In order o configure the device in Push-Button Operational Mode, the
twa most significant address bits must be HIGH, and the M6 mode pin musl also be HIGH, A device in

this mode always powers down at the end of each playback or record cycle afle: CE goes HIGH.

When this operational mods is implemented, three of the pins on the device have aiternale
functionality as deseribed in the table below.

TABLE 3. ALTERNATE FUNCTIONALITY IN PINS

s StarlfPause Fush-Button (LOW pulse-activated) |

{ GE |
PD | Stop/Reset Push-Butten (HIGH pulse-activated)
=N z Active-HIGH Run Indicator

CE (STARTIPAUSE)

In Push-Button Operational ode, CE acls as a LOWY-going pulse-activated START/PAUSE signal,
If no operation is currently In progress, @ LOW-going pulse on this signal will initiﬂe a playback or

ECM is reached in playback or an overflow condition occurs, will pause the cument operation, and

the address countar iz not reset. Another CE pulze will cause the device to confinue the operation
fram the place where it is paused.

PO (STOP/RESET)

In Push-Button Operational Mode, PO acts as a HIGH-going pulze-activated STOP/RESET signal,
When a playhack or record cyele s in progress and 8 HIGH-going pulse |s observed on PO, the
cutrent cycle is terminated and the address pointer |s reset to address O, the beginning of the

message space

EOM (RUN)

In Pugh-Bution Operational Mode, EOM becomes an active-HIGH RUN signal which can be used to
drive an LED or other extemal device It is HIGH whenever a regord or playback operation is in
progress.

Recording in Push-Button Mode
1. The PO pin should be LOW, usually using a pull-down resistor.

FPublicarorn Refease Poaie. Muy 2000
-A3- Revision 1.0
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2. The PIR pinis taken LOW,

3. The CE pin is pulsed LOW, Recording starts, EOM goes HIGH to indicate an
operation in progress.

4. ‘When the CE pin is pulsed LCW. Recording pauses, ECM goes back LOW. The
internal address pointers are nol cleared, but the FOM marker 18 stored in memaory (o
indicate as the message end The P/R pin may be taken HIGH at this time. Any
subsequent CE would start 8 playback at address 0.,

5. The CE pin 1e pulsed LOW. Recording starts at the nexl address after the previous set
EOM marker. EOM goes back HIGH ™

6. When the recording seguences are finlshed, the final CE pulse LOW will end the last

record cycle, leaving a set EOM marker at the message end. Recording may also be
terminated by a HIGH level on PD, which will leave a set EOM marker,

Playback in Push-Button Mode

1.
2.
2

The PD pin should be LOW,
The PIR pin is taken HIGH,

the GE pin ls pulsed LOW. Playback starts, EOM goas HIGH to indicate ah dheration
I priogress, _

If the CE pln is pulsed LOW or an EDM tnarker is encountered during an operdtion,
the part wi| pause The Internal address pointers are nol cleared, and EOM goes back
LOW. The P/R pin rhay be chahged at this ime. A subsequent record operation would
not raset the addrass paintars and the recording would begin where playback ended.

CE is again pulsed LOW. Playback starts where it Isft off, with EOM going HIGH to
indicate an operation in pEDOESS.

Playback continues as in steps 4 and & until PD is pulsed HIGH or overflow occurs

If in owerflow, pulling CE LOW will reset the address pointer and start playback from the
beginning. After a PD pulse, the part is reset to address 0.

Nate:  Push-Button Mode can be used in canjunction with modes MO M1, and M3

Bl g ihe M1 Operational Mods pin s alao HIGH, the just previoosly wittan ECHM it is erssec. and recording stans at that

address.

- id-
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Good Audlo Design Practices

Winbond products are vary high-quality single-chip voice recording and playback systems. To ensure
the highest gquality voice reproduction, it is important that good audio design practices on layout and
power supply decoupling be followed. See Application Information or below links for details,

Good Audio Design Fractices
hrttp: tveww winbond-usa .comfproductsfisd_preductsfchipcorderfapplicationinfo/apint 1.pdf

Single-Chip Board Laycut Diagrams
hitp: i win bond-usa comiproductsfisd products/chipcorderapplicationinfodeapind 2, pdf

Publicaticn Release Dave: Mayp 3003
- k- Ravizios i}
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8. TIMING DIAGRAMS
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Motas for Push-Button mades:

-

oA m

n

AS, A and AB = 1 far push-bution oparabon,

The firsi {E LOWY pulse performs a start function.
The part will bagin ba play or record after a power-up delay Teuo

The part must have P_E HIGH for a debounce period Toe before il will recognize ancther falling edge of
CE and pause.

The second CE LOW pulse, and avery even puise thereafier, performs a Pause function.

Again, the par must have CI_= HIGH for a debounae patiad T, before it will recognize anoibear falling
adye of EE . which woukd restart an operation. In addition_ the part will nat do an internal power down
until CE ie HIGH for the Teg time

The thid CE LOW pulse. and every odd pulse thereafter, parforms a Resume function,

At any lime, 2 HIGH leval on PO will stop the current functlon, resat the address counter, and powe
down the devica

- 18-
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9. ABSOLUTE MAXIMUM RATINGS

TABLE 4: ABSOLUTE MAXIMUM RATINGS (DIE)

| Junction temperature 16500
Storage temperature range B57C to +150°C
WVaoltage applied to any pad {Vss —0.3V) fo
: (Vzo +0.3V)
Voltage applied to any pad (Input current limited to +20maA}) (Vs —1.0V) 10
{Vn[: 4—1.[N]-
| Moo —Was 0.3V to +7.0V

TABLE 5: ABSOLUTE MAXIMUM RATINGS (PACKAGED PARTS)

Junction temperatune 15000

Storage lemperature range £5°C to +160°C

Voltage applied to any pin (Vs —0.3V) to
Moo +1.3W)

Voltage applied to any pin {Input current limited to £20 mA) {Wes 1.0V} to
(Wee +1.00)

Lead temperature (Soldering = 10sec) J00°C

Voo —WVss 0.3V 1o +7.0V

Mete:  Stresses abova thosa listed may cause permanant damage to the device. Exposure to the
absolute meximum ratings may sffect device relabilty and performance. Functianal
cperatian ¢ not implied ab thess conditions.

FPuhlication Relewse Date; Moy 2003
- - Revisian 1.0
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9.1 OPERATING CONDITIONS

TABLE 6. OPERATING CONDITIONS (DIE)

Commerclal operating temperature range 0°C o +50°0C
Supply vohtage (Vo) 1 +4.5V to +6.5V
Ground voliage (Ves) & ov

TABLE 7: OPERATING CONDITIONS (PACKAGED PARTS)

Commercial operating temperature range [ 0*C to +70°C
Supply voltage (Voc) ™ +4 BY to +5.5V
Ground voltaga [Vas) ™ B ov

m Yoo = Wooa = Vaop
B es = Vs = Vaso
M cage Temperatures

- 20
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10. ELECTRICAL CHARACTERISTICS

10.1. PARAMETERS FOR PACKAGED PARTS

TABLE 8: DC PARAMETERS — Packaged Parts

Input Low Voltage Vi (E} W

Input High Voltage Va | 20 v

Output Low Voltage Vi o4 | WV lo = 4.0 ma

Output High Voltage Vs Voo -04 v im=-10pA

OVF Output High Voltage | Vo1 24 Vo | o= -1 mA

EG_M Output High Voltage Voniz Wee—1.0 | Vo - 08 W liwy = -3.2 maA

Vo Current (Operating) | e 25 30 ma | Regr =

W Gurment (Standby) log 1 10 pA | A

Input Leakage Current L +1 pA

Input Gurrent HIGH wiFull | lieo 130 pa | Force Vi ™

Down

Output Load Impadance Resr 16 4 Spesker Load

Preamp Input Resistance Ruiz 4 2] 15 K MIC and MIC
REF Pins

ALFX IMN Input Resistance Reuux 5 11 20 KO

AMNA IN nput Resislance Ranam 23 3 5 K0

Freamp Gain 1 Pupre 21 24 26 dB AGC = 0.0V

Preamp Gain 2 Appzz -15 B dB AGL =28

PLX IN/SP+ (Gain P 0.58 1.0 Wi

ANA TN to SP+- Gain P 21 23 26 dB

AGC Output Resistance Faai 25 5 9.5 KO

Mates:

M Typical vaiues & 1, = 25 and Vg = 5OV

A MinMax limits: are guaramesd by Winbond via electncal testing o charectenzation. Not all specifcatans are 100
percent tested

Ry and Veen connacted toasther.
M S LK g only

Hublication Relewse Ligre; May 2003
g o Revizior 1.0
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TABLE 9: AC PARAMETERS - Packaged Parts

Sampling Frequency Fs '|

ISD2560 8.0 kHz |1
1SD2575 B4 kHz | ™
iISD2590 | B3 kHz | M
15025120 4.0 kHz |7
Filter Pass Band Feor [
ISD2560 34 kHz | 3 dB RollOff Point™®
|ED2575 27 kHz | 3 dB Rall-Off Point™®
ISD2580 2.3 kHz | 3 dB Rall-Off Point™™
ISD25120 1.7 kHz | 3dB RallOff Foint™™
Record Duration Tree
ISD2560 58.1 60.0 52.0 sec | Commercial Operation™
1502575 728 75.0 778 sec | Commercial Operation™
ISD2550 a7.1 80.0 93.0 sec | Commercial Operation
1SD25120 116.1 1200 | 1239 sec | Commercial Operation™
_Pia],rback Diuration Trusy ‘ |
1SD2560 £8.1 G600 B2.0 gas Commercial Operation
15D2575 728 75.0 775 sec | Commercial Operation
1SD2580 BT a0.0 930 EeC Commercial Operation
15D25120 116.1 | 1200 | 12389 sec | Commercial Operation
CE Pulse Width Tee 100 nsec
ControlfAddress Setup Tim;a Tser 300 neec
ControlfAddrass Hold Time Tuon 0 nsec
Powe r-Up Delay Teuo !
ISD2560 241 250 278 mses | Commercial Cperation
IS02575 302 3.3 4.3 msec | Commercial Operation
1SC2550 6.2 37.5 40.8 msee | Commercial Operation
[SC25120 482 5(.0 53.6 msec | Commercial Operation
PO Pulse Width {record) Tecr |
|SD2580 25.0 mMsec
|S0E575 31.25 meec
502580 375 mses
ISD25120 50.0 MSec
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TABLE %: AC PARAMETERS - Packaged Parts (Cont'd)

PD Pulse Width (Play) Teos
1502560 125 MSeC
I1S0D2575 15.625 MSEG
1502550 18.75 =11
15D25120 250 IMSec
PD Pulse Width (Static) Teis 100 nsec |M
Power Down Hold Trra 1] neec |
EOM Pulse Wigth Teim
1SD25680 125 msec
ISD2575 15625 MBS
|S02550 18.75 Mees
15025120 20 meed
Owerflow Pulse Width Towe 65 psec |
Tatal Harmonic Distortion THD 1 2 % | @1kHz
Speaker Output Power Poy- 12,2 50 mW | Rer=16 0
Voltage Across Speaker Pins | Vo~ 25 | Vpp | Rer=6000
MIC Input Voltage Vi 20 mv | Peak-to-Peak™
ANA IN Input Voltage Winz a0 i FPeak-to-Feak
"AUX input Voltage Vins 1.25 V | Peak to-Peak;
Reer= 16 0
Motes:

U Typlcal values & Ta = 2570 and Ve = 5 OV

B g Mindax limite are goaranteed by Winbond via ebecirical festing or charstierization. Mot 2 spectications are ©00
percent feswad

B | emefreguetsy cutofl depends upon the value of 2xternal capacitors (see Pin Deacripfions,
I croen ALK (MG i AMS TN i driven -at 50 my pp, the Pog: = 122y Typical

B igh 5.1 K (¥ series resmstor ab AMA N,

¥l T, is equired duning & sialic condition, tymealy overfliow

M Sampling Freguency and playback Duratisn can vary 88 much as +2.25 parcent over the commercal lBmperaure mnge.
For greader stability, an examal dockocan be utilized (see Pn Descrgtions)

B Filker specification appies ba the sntialissing fHor ard e smocthing fiter. Therafode, taminput to cuput, axpees & € dB
drog by natune of passing through bodh filters:

Pablicarion Relewse Dare. Moy 2003
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10.1.1. Typlcal Parameter Variation with Voltage and Temperature (Packaged Parts)

Chart 1: Record Mode Operating
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Chart 3: Standby Current {l..}
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10.2. PARAMETERS FOR DIE

TABLE 10: DC PARAMETERS — Die

| Input Low Voltage Vi 0.8 |

"

Input High Voltage Vin 20 W

Cutput Low Voltage Wiu - 0.4 ¥ o = 4.0 mA
Cutput High Voltage W Wi -04 i ) v lo, = -10 pA
OVF Output High Vokage | Yom 24 V| lw=-1.6mA
EOM Output High Voltage | Y012 Ve 1.0 "-:;:% = V| lw=-22mA
Voo Current {Operating) len 25 30 mA |Rpe-==H9
Voo Current {Standby) fes 1 10 TS L

Input Leakage Current lit +1 PA

Input Current HIGH w/PUll | lipg 130 pA | Force Vee™
Lrown

Output Load Impedance Rest 16 0 Speaker Load
Preamp IN Input Rpac 4 b2 15 kil MIC and MIC
Resistance REF Pads
AUX IM Input Resistance Raus 5 11 20 KQ

ANA IN Inpul Resistance | Raxa 23 3 5 KO

Preamp Gain 1 Arpzq 2 24 26 db AGL = 0.0V
Preamp Galn 2 Appga -15 5 dEB AGC=25Y
ALX IN/SP+ Galn By 0.9 10 ViV

ANA IN to SP+/- Galn Py 21 23 26 dB

AGC Dutput Resistance Ruce 25 5 95 KO
Mibes

M Tyl vaties @ Ta = 2500 ane Vo = S0,

Bl Min W limits =re guarantesd by Winbond via elactical testing o characterization. Mot all specif.cations ara 100
pemcent tested.

Fl Yepw arnd Vi connected togetter

H XCLK pad only

Puhilication Felease Dare: Moy 20052
— Revision {6
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TABLE 11: AC PARAMETERS — Die

Sampling Frequency F- |
1SD2560 8.0 | kHz | ™
ISD2575 fi.4 ‘ kHz | M
I5D2580 5.3 kHz |
15025120 4.0 kHz | M
Filter Pass Band Fer
ISD2560 a4 kHz | 3 dB Roll-Off Pointt™
ISD2575 27 kHz | 3 dB Roll-Off Point™™
ISD2590 23 kHz | 3 dB Rall-Off Point™®
ISD25120 1.7 kHz | 3 dB Roll-Off Point™i
Ecurd Dwuration Teee
ISD2560 581 0.0 62.0 sec | Commercial Operation™
ISD2575 728 75.0 775 sec | Commercial Operation™
1S02530 a7.1 a0.0 93.0 sec Commercial Operalinnm
IS025120 118.1 | 1200 | 1239 sec | Commercial Operation®™
Playback Duration Ty aw
1502560 58.1 60.0 62.0 sec | Commercial Operation™
|SD2575 72.8 75.0 775 sec | Commercial Operation®™
15025080 871 90.0 83.0 sec | Commercial Operation™
IsDzs120 1161 1200 | 1238 séc | Commercial Operation'”
CE Pulse Width Toe — Hse
. ControlfAddress Selup Time Tse 300 need B
ControlfAddress Hold Time T oo o nsec
Power-Up Delay Teun
ISD2560 241 25.0 27.8 msec | Commercial Operalion
1ISD2575 oz 313 343 maed | Commercial Operalion
|5 2550 368.2 ) 40.8 msec | Commerncial Operation
IS025120 482 50.0 53.8 mses | Commercial Operation
PD Pulse Widih {Record) Tror
|SD2550 25.0 mses
|SD2575 3125 msec
\SD2580 ars Mmees
5025120 50.0 MESEEC

-2 =
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TABLE 11: AC PARAMETERS ~ Die (Cont'd)

FD Pulse VWidth (Play) Tenr | I

ISD2560 | 125 msec

ISD2575 15.625 MESE:

IS02580 18.75 MEBC

1505120 25.0 MSSC
PD Pulse Width (Static) T 100 neec | !
Power Down Hold Teou 1] . FESHEG
EOM Pulse Width Teom

|SD2580 12.5 msec

|SDI5TS 15 625 MEEE

ISD2580 1575 mese

1SD25120 e mses
Owerflow Pulse Width Tene 8.5 pzac
T otal Harmonic Distartion THD 1 3 % @ 1 kHz
Speaker Output Power Pas 12.2 50 mW | Bey =18 O
Vollage Across Speaker Fins | Van 25 Vpp | Reg=68000
MIC Input Voliage Vi 20 mv | Peakto-Peak®
ANA IN Input Voltage Vi 50 mv | Peak-to-Peak
AUX Input Voltage Wiz 1.25 ') Peak-to-Paak;

Regr= 160
MNOtES:

T Typicat vales @ T = 2597 and Ve = 5 OV

& Al BAinMas mibs Sne g oaarantesd by Winbond via steclical lesting or charactenizatior. Mot ak specifications are 100
pemcant tested.

Liwe-frequency cut=f depends upan the value of exdemal capacilors {s=e Fin Descripticrs)
Fram ALX 1K if AMS [N is diven at 50 my pep, the Pagr = 12 7 W, typical.

1% wiph 5.1 K © series reaistor at ANA TN

™ Trpe 15 Fequined durirg & Statc conditian, typically overfles,

Sampling Fraquency and payback Dwraton can vary 83 much as =225 percent awer tha commescial lemperatune
range. For greater atablity. s exdeenal dock can be vtilized (s Pin Descriptons)

B Filer spociication applies 1o the antialissing fiter amd the amoothing fiter Tharsfore, from inpui b oulal, sxpect & 8
dB drop by nature of passing throagh both Titers,

Putrlicusion Kelease Date; Moy 2003
— 27 - Revigion 4.0
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10.2.1. Typical Parameter Varation with Voltage and Temperature (Dle)

Chart 5. Record Mode Operating
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10.3. PARAMETERS FOR PUsSH-BUTTON MODE

TABLE 12: PARAMETERS FOR PUSH-BUTTON MODE

CE Pulse Width Tee 3900 nsec
{(StartPausa) )
Control/Address Selup Time Teer 300 nesec
Power-Up Delay Teun
1E02560 25.0 mses
IS02575 .26 msec
1IE02580 ar2s MSEC
1SD25120 50.0 M&ec
PD Pulse Width (Stop/Restart) | Trp ang | nsec
| GE to EOM HIGH Trun 25 400 | nsec
CE- ta EQ_M LOW T pange a0 400 nsec
CE HIGH Debounce Tow
13D2560 L Wa | e
ISD2575 B5 135 msec
502580 105 180 mases
ISD25120 135 215 MSEG
Moies

™ Typical values @ Ta = 25°G and Yoo = 5.0,

B A Min/Ma i mits #re guarantesd by Winkond s electncal testing of charactznzatan. Mot all speciicalans are 100
pame iesled,

Publication Refease Dare- May 23
73 2 Revitsion {0
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11. TYPICAL APPLICATION CIRCUIT

whic REF 16 {halaj

% i
e | 14
. 1 KL
P fi
kLR T T . ELECTRET
+ i TWﬂ LF  mcmarHoe S-RS
1 L Fhaki

FIGURE 5: DESIGN SCHEMATIC

Mote: If desired, pin 18 (PDIP package) may be kel unconnected (micraphone preamplifier noise will be higher). In
this case, pn 18 musl not be thed 1o any other signal or voltage. Additinral design exampke schematics ane
orovided Delow.

Ty
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TABLE 13: APPLICATION EXAMPLE — BASIC DEVICE CONTROL

1 Fower up chip and select Record/Playback Mode 1.PD = LOW, 2. BIR = As desived
_2 Set message address fur record/playback . Set addresses AD-AS N
3A Begin playback PR =HIGH, GE =PulseLOW
aB Begin record | /R =LOW, CE =LOW
44 End playback - Automatic
[ 45 End record B0 ar E:E = HIGH

TABLE 14: APPLICATION EXAMPLE - PASSIVE COMPONENT FUNCTIONS

R Microphone power supply decoupling Reduces power supply noise )

R2 Release time constant | Sets release time for AGC

R3, R5 | Microphone biasing resistors Provides biasing for microphone operation

R4 | Series limiting resistor Raducas level to prevent distortion at
higher supply voltages

R6 Series limiting resistor Reduses level to high supply voltages

C1.CE Microphone DC-blocking capaciior Low- | Decouples microphone bias from  chip,

frequency cutoff Provides single-pole low-frequency culoff
| and command mode neise rejection.

c2 | Attack/Release time constant Sets attackirelease thie for AGC

c3 Low-frequency cutoff capacitor Provides additional pole for low-frequency
carboft |

C4 Microphone power supply decoupling | Reduces power supply noise

08, C7, C8 | Power supply capaciiors Filter and bypass of power supply

Pubiicative Refease Dates Moy 2003
A - Bevigion 1.0
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FIGURE &: ISD2560/75/90/ 20 APPLICATION EXAMPLE — MICROCONTROLLER/ASD2500
INTERFACE

In this simplified block diagram of a microcontroller application, the Push-Button Mode and message
cueing are used, The microcontrofler is a 18-pin version with enough pot pins for buttons, an LED,
and the 1502500 series device. The software can be writlen to uee three huttons: one each for play
and record, and one for message selection Hecause the micracontroller is inlerpreting the buttons
and commanding the 1502500 device, software can be written for any function desired in a particular
application.

Mote: Winbond does nol recommend connecting address lines directly to a microprocessor bus.
Address lines should be externally latched.

_32.
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FIGURE 7: 1SD2560/75/50/120 APPLICATION EXAMPLE — PUSH-BUTTON

Maole Pleass refer to page 13 for mone details.

Puhlicaiinon Refease D Way 20603
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TABLE 15: APPLICATION EXAMPLE - PUSH-BUTTON CONTROL

Py ﬁ = Ag desired

P/IR =HIGH, CE =Pulse LOW

P/IR =LOW, CE =Pulse LOW

CE = Pulsed LOW

Aulomatic st ECM  marker of PD = Pulsed HIGH

FD = Pulsed HIGH

TABLE 16: APPLICATION EXAMPLE — PASSIVE COMPONENT FUNCTIONS

| Sets release tims for AGC

Reducas level fo prevent msmnn:m at
higher supply voltEges

1 Select RecordPlayback Mode
24, Begin playback

2B B;gin record

i Fausa record or playback

44 End playbachk

4B End record

R2 Relezse time constant

R4 Series limiting resistor

R&, RT Pull-up and pull-down resistors
C1,C4 G5 Power 5Upply capaciors

o2 Attack/Releass time constant
c3 Low-frequency cutof capacitor

Defines static state of inputs
Filters and bypass of power supply
Sets aﬁachﬂ‘elease fime for AGC

valdea additional pole for low- frequenc.y |
cutoff

- A
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12. PACKAGE DRAWING AND DIMENSIONS

12.1. 28-LeEAD 300-MiL PLASTIC SMALL QUTLINE IC {SOIC)

28 2T 26 35 34 23 T 21 I0 18 18 17 18 15

1 2 346 6B 7 8 8 W 11121314

G

U pb—c —
1
—

oy

F H

A 0.7 [ 0.705 0714 17.81 17.93 1 E_.UE
B 0087 | 0.101 0104 245 256 254

C 0202 | 029 D299 7.42 752 750

) 0.006 0oog | 00115 0.127 0.22 0.29

E 0.014 0.018 0.019 035 | 041 0.48

F 0.050 ) I' 1.27

G 0.400 0,406 0410 1016 | 1031 10.41

" H 0.024 0.032 0.040 o061 | o8 102 |

Miote: Lead coplanarity to ba within 0.004 inches

Fubiication Refeave Dote. Moy 2000
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122, 28-LEAD S00-MIL PLASTIC DuaL INLINE PacKaGE (FDIP)

o O o e e e 1

L 1
PP M MBI WITIEIFIIE

B2 | 0.065 0070 | 0075 165 178 191

G1 0.600 | D823 15.24 1588 |
c2 0.530 0.540 | 0550 13.48 1372 13897

D ] €19 483

D 0.015 0.38

E | o125 _ 0135 318 a4s |
F 0.015 0.018 0.022 038 0.46 0.56

G 0.055 0.060 0.085 1.40 152 162

H 0.100 254 '

J oooE | 0010 0012 0.20 0.25 0.30

5 0 070 0.075 0,080 1.78 1.81 203 |
a 0° ETT 0° 15°
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12.3. 28-LEAD BX13.4MM PLASTIC THIN SMaLL OUTLINE PACKAGE [TSOF) TYPE 1

- A =|
. A Tl
y ~I - Gl
£ 28 =
i —
20 =
n = 1
= -]
2 = o m
2 = ]
Al 1B =
11 A0 =
i2 17 =
13 16 =
T4 1B = |’5_+E
H J

Plastic Thin Small Quiline Fackage (TSOP) Type 1 Dimensions

A 0.520 0,528 0 535 13.20 13.40 13 40
B 0461 0485 0.458 11.70 11.80 11.80
c 0.311 0315 0.310 7.90 8.00 B0
D 0.002 0.0DB 0.05 015
£ 0.007 0.008 0.011 a17 0 22 0.27
F 0.0217 D55

) 0.027 0.039 D041 065 100 1.05
H a? 3" " o” 3t g"
i 0.020 D D22 0.028 .50 D55 0.70
3 004 0.008 .10 a.24

Nota! Lead coplanarity o ba within 0 004 inches

Publication Refease Date: Wy 2003
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12.4. 1ISD2560/T5/95/120 PRODUCT BONDING PHYSICAL LayouT (Dig) ™M

ISD2560/75M95/M 20 A3 Al Yoar ALK
i Die Dimensions l T % “‘“l g - g%
X: 1495 + 1 mils ER SR .
]
Y: 262.0 + 1 mils i = e
A5 =
s "o
. Die Thickness ¥l
11.8 + 4 mils ISD2560f75/90/120X
o Fad Opening
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0 the backside of die is intamally conmecied io Ve It MUST NOT b cormnected 1o amy cther potent=l ar darmage may
CeOCUr.

®  Die thickness iz subject 1o change, please contact Winbond factory for status ano availabifity.
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ISD2560/75/90/1 20 PRODUCT PAD DESIGNATIONS
{with respect to die center)

AD Address 0 -H97 48 31352
Al Address 1 11154 31352
A2 Address 2 -1331.0 31352
A3 Address 3 1544.0 31352
Ad Address 4 _1640.4 28889
A Address 5 1698.2 2671.0
A6 Address& 1698.2 2441 5
AT Address 7 1731.2 25833
a8 Address 8 17312 2768.4
AB Address 9 17312 -3050.8
AUX IN Auxifiary Input 14102 3115.7
Wi Vias Digital Power Supply 1124 30085
_"u:qq.n. Was Anélug Power Supply -408 .2 -3138.8
SR+ Speaker Outpul + 44655 -3068 4
SP- Speaker Output - 2861 30684 |
Voas W Analog Power S-upply T46.9 =31 10..8
MIC Microphone Input 11012 | 31460
MIC REF Miu‘ophnne Referanca 1294.7 -3148.0
AGC Autornatic Galn Control 1666.4 31303
ANAIN | Analog Input 17286 |  -26540 |
ANA OUT | Analog Output 1700.9 24110
T Overflow Cutput 1674.6 2489 5
== Chip Enable Input 1726.7 2874 4
PD Power Down Input 1730.5 3084.0
| ﬁ End of Message 1341.2 3221
T XCLK No Connect (optional) 086 5 21607
— " Playback/Record 807 2 3163 4
Verg Ve Digital Power Supply 5444 | 51586 |
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13, ORDERING INFORMATION

FProduct Mumber Descriptor Key

ISD25_ _

) Special Temperature Fleld:
1502500 Series Blank = Commercial Packaged (0°C 10 +70°C)

Duration: or  Commercial e (0'C 1o +50'C)
80 = 6Alseconds
Package T :
75 = T5zeconds o
8 = OO seconds F = 28-Lead 600mil Plastic Dual inling

P [=Ta]
120 = 120 seconds ackne (FGIR)

S = Z8Lead 300mil Small Cuulling
integrated Tircuil (SOIC)

E = 28Lead 8x13.4 mm Thin Sk
Outline Package (TSOF) Type 1

X = Die

When ordering ISD2550/75/80/120 products refer to the following part numbers which are supported
in volume for this product series, Conswlt the focal Winbond Sales Representative or Distributor for
availability Inforrmation,

ISD2560P ISDR575P ISD2580P
ISD25605 |  1SD25758 |SD2580S
ISD2560E ISD2575E ISD2590E
ISD2560X ISD2576X | 1SD2580X

ISD25120F
[SD261208

IS025120%

For tha latest product informatlon, access Winbond's wordwide website at
hitp:ihwww winbond-usa.com
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14. VERSION HISTORY
VERSION | DATE | PAGE DESCRIPTION
1] [ Apr, 1998 Adl Preliminary Specifications
1.0 My 2003 All Re-format the documeant.
Update TE0OF pin configuration.
| Revise Overflow pad designation.

FPublication Kelease Date: Moy 2003

-4 - Revision 10
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The contents of this document are provided only as a guide far the applications of Winbond products. Winbond
makes no represeniation or warranties with respect lo the accuracy or completeness of the contenls of this
pubfication and reserves the rght o discontinue or make changes lo specfications and product descriptions at
any time without notice. Mo lcense whether express of impled, o any nielecioal propely o oler right of
Winbend or others e granfed by this publication. Except as set forth in Winbond's Standard Terme and
Conditens of Sake, Winbond assumes no Hability whatscever and disclaims any express or impbed warranty of
memchantability, fitnesa for a particular purposs of infringemant of any Intellectus) property

Vinbond products are nol designed, intended, authonzed or waranied for use 85 componenls in gystems o
equipments intended fer surgical implantation, atomic energy control instruments, airplane ar spaceship
instruments, trensportaticn instrumants, traffc slgnal instruments, combustion cantrod instruments, or for other
applicsiions intended to suppor o susiain fe.  Further more, Winbond products gre not intenced for applications
whearein failure of Winbond produwcts could result or ead 10 2 shualion wherein personal injury, death or severe
praperty ot anviranmental injury coubkd gocur,

Application examples and alternalive uses of any integrated circult contained in this publication are for ilusiration
only and Winbond makes no represenlation or warranty that such applications shall be suitable for the use
specified,

150" and ChipGorder™ are trademarks of Winbond Electronics Corparation.

The 100-year relention and 100K record cycle projections are based upon accelerated reliability tests, as
published in the Winbond Reliabilily Report, and are neither wamanied ner guaranteed by Winband.

Information contained in this 1S0% ChipCorder™ data sheet supersades all data for the |50 ChipCorder products
published by ISD™ prior to August, 18998,

This data sheet and any fulure addendurm 1o this date sheet is(ane) the complale and controdling 150° ChipCorder™
producd specifications. |n the evanl any inconsistencies exist between the information in this and other produoct
decumantation, of in the event that other produs! ducurentation containg information in addition to the information
in this, the information contained herein supersedes and govarns such oner information in its entirety.

Copyright™ 2043, Winbond Electronics Corporation,  All rights reserved, IS0 is a registersd trademark of
Winband  ChipCorder® is a rademark of Winbond. Al other trademarks are properties of their respactive
W nNess.
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General Description

These GMOS koy encoders prowide all (he recessery logo
o fully encode an amay of SPST swiches. The keyboard
acan can be implamanbed by milbwr an exlemal Goek or
exlomal papaakn. Thess scoders alse have on-chip pull-
up dewices which permit wwilches wilfwp 1050 k0L On reslet-
ance o ba usad. Mo dodas in the swrtch ey arm neswled
to elimingte ghost switches. The inlernal debounce Gl
| s oaly @ aingis sdsma capacior and can oo defedled
oy cemitting Hha capactor, A Daka Available sulpot goes toa
thegh leneal wiwn & vadd kaybioard antry has been mado. Tho

ﬂN&tiﬂnan" Semicanductor

MM54C922/MM74C922 16-Key Encoder
MM54C923/MM74C923 20-Key Encoder

July 1883

A internal rogister remembans. e last key pressed sven
after e kay is released. The THI-STATE™ oulputa provide
for saey saparsian and bus aparation end ares | PTTT 2.
palible.

Features

B 50 kit maEamum switch on ressanc:
B On or off chip dock

B Dn-chip row pull-ue desstas

TASLGTATLY by rongpin il Sasbrad b =4 Jadaral S zoriedze Py gewtan

Uats Avadahls oulpul reiums to a low level when the an- @ 2 ke roll-ovar i
trrael lomy is rakased, aven i anothar kay s depressed, The @ Heybounce slimination with snghs sl
Data Avelsble will rets high te indicale scseplance of tha @ Last hey ragister al calpuls
g key alter 8 nommal debounce pencd; this o-key roll- & TALSTATE welpost LPTTL compatitde
el 1B provided tenwsan Bme two swilthes. B Wirke supply range AV o 16Y
W Low powesr consumoton
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Absolute Maximum Ratings e )

Ir MEiitary/Aerospace spedified devices are required,
plesse contact Ihe Matlonal Sembconductor Sales

Sinrags Tempsraturs Harga
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CHifice/ Distrituibors for avallabiiily and specifications. Dual-IneLine
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DC Electrical Characteristics momeas imite spply scross temperarur range uriess cihsrise spacifisd

Symibo ,l P'ar.lmeter' Conditlons ! Mir Typ | I\:n;_r Units
=THOR LOGMOE -
[ Poaltive-Going Thrashaid Voltadgs Vg = 59, Iy = 0.7 mé a0 9 | a3 v
al D airud KEM Inpiets Ver: = 10¥, iy 2 1.4 mA &0 5.8 BB W
- Noo — 18V, by = 21 mA 2.0 10 123 V.
Ve Megatve-Goirg Thieshod Volings | Voo — 5.y s07mA | 07 14 &n W
el O and KEM Inputs W = 100, T o 7.2 1.4 32 1.0 Y
Wpgs — 15, Ly & 21 A 2.1 5 f W
"."|N|-|:| Lesgpicsal 1" Inpud Veltege, Y = By a3 A% W
Eucept Qisg and KBEM Inpuls Ve = 104 | BO o W
i Wiz — 15 | 125 =1 N
Vi | Lpgical "0” Input Vollage, Vg — B s 15 W
Eacepl s and KBM iInguts Ver: — 1 1 2 W
Vi = A3Y o 15 25 Y
I"P Riow Pul-Up Curen 6t Y1, 72 W — B Vi = & Vo -2 =0 A
WA, YA e Y5 Imprts W = 10 10 =0 jre)
Wrgs = 15V | - —45 i
Vet | Legeal "1 Dipul Vollage Vo =B lg = —100A | 48 Y
Von = 10, Ig — —10ph B W
) Voo =15, Iop= —10pA a5 V)
Vowrnm | Logioal "0 Dutpul olkage: Voo — B g = 10 8 0.5 W
VYoo = 10N o — 10 wh 1 ]
Ve = 15%, [ = 0 A 1.3 W
=i Calurn “DH" Basidtanes at Ve = AW NG — 05 510 1490 it
Hi, K2, X5 and X4 Outputs: Yo = 10V, Wy = 1 B00 700 i
L Voo — 18Y, Vo = 18Y 202 | 400 1
it Supaly Curmant Vg = 8v .55 1.1 ma
Oz gl OV, {one ¥ low) Yo = 10V 1.1 1.9 s
Wops — 16M 17 28 i
Ly Lagaal 1™ il Cusent Wee = 16V, Vi — 15V L
I alog—ﬂuw 0.005 1.0 "y
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2l sl Enabls i il e B
CMOS/LPTTLINTERFACE ) .
Virgih Lagicl " 1 Inpud Valkaga, BAG, Ve = 4V Vo — 15 Y
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Ve | Leaioad "1 Dutpd Yattaga AL Wiys = 4.5Y s v
Ig © —H60 pa *
T, Mo — A
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DC Electrical Characteristics
MinSWia [Imits: ApEly Across [EmMparsiure range unisss otherwise speciad (Contiwed)

_ Symbol |

Parametar |

Conditions |

Min Tve | Max | Unils
QUTFUT DRIVE {Se0 4G/ 740 Family Characienstics Data Sheel] (Short Cirguit Currend)
[ Dutper Source Cumend Wer = 2V, Wy = OV, | |
i = P-Civarel) Ty = 25C T8 e JulL e
lequpce Chubpr Source Cument Wi = 10, My = OV, 8 15 [ -
P-Charmel) Ty = 250 _
[ Dulpul Sink Currant Voo — 5% Vour — Vi .
[h-Channal) Ta = 0 1.4 286 ) mé
i Cxitput Sink Current Mo — 10V, Vot — Ve y
SME, il I ame A w | rad,
AC Electrical Characteristics” 1. = #1500 = 500F, mless ol heswise noled
Symbeo| | Farameter Conditions Wi Typ Max Undis
feane ey | FPropagation Deley Tirms o G = S0 pF [Figera 1)
| it "0 o Logsal 1 Mog = 5 1] |50 ]
tram D14, II"C"". — 10 b= 1 BD (i1
! Voo — 1av 25 &0 =
gk Lin Fropagatcn Delay Time from R = Ak, O = 10 pF (Fighane i
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Inta High Impedancs Seata Won = 10V, G = WpF -3 150 s
Ny = 18Y 5l i1 5
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High Irnpiesdaynce: Slate la & Voo — 5V, R — 10K 1] 50 N
Lexgical 0" o Logcel 17 VWi = 1, &y = 50 pF 55 126 ra
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Switching Time Waveforms
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Block Diagram
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Typical Performance Characteristics
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Typical Applications
Synchronous Handshske (MMTICHET)
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Typical Applications aninuea)

Asymchronous Cata Eniry Onto Bus (MM7IC22)
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Expansion ta 32 Key Encoder (MM730922)
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Theory of Operation

Ihe MM /ACHEE MMTA08 Keyboard Encoders Imple-
miend all Ihe: bagie necesaarny 1o Intedece & 146 or 20 SPST
kay ewitch matrcto & digital sesbon. The ancoder will cor-
vart B key seilch closer o oa - AMMTACEZZ) or
R{WIMTAL92%) hit nibbla, Tha designar can cordal Balh e
keyboard scan rata ard the koy debounce pariod by aRerdng
Iy pscillator capacitor, Sozg, ard the key bounoe misk
capacitor, Sy, Thus, e MMTACRER MMTACEE3's per-
formanos aon be oplimized for many keyboards.

The kevboard encocers connect to 8 switch malrx that is 2
~rat by 4 columne (MBMPACER ar & ows by 4 columing
(BT ACEE, Whsm vs Weys 818 Gepressed, tha row inpets
ars pullad high by internal pullages #nd 1ha coumn outpis
gequantially ulpul & foglo *'0". Theea oulpubs ars dpeas
drein and are tharefore 'ow for 25% of lha e &nd other-
wize off. The cohenn scan rete & controled by the cescilatoe
Inst, wihich consists of 8 Schersll iggar cecillator, 8 2-bit
pounter, aml a8 2—4-041 decadar,

Whan a kay iz desrssgad, key O for sxamgle, nolfing wal
Ty wiherh Ehe B Inpun is off, since Y1 will rerakn bigh,
Whan the X1 cohenin 8 scanned, X1 goes low ard 71 wiligee
leww, Thig disabiee the countar and kesps X1 low. ¥ gaing

oy 350 nitates tho koy bounces il g aad 1ocks oul
The: atbeer Y inputs. The key code o be output is 8 combina-
flon of the freesn courtsr walua and he decades ¥ Inpuls.
Onee the by bowwce ciret lines oul, the data & letobed,
and twe Date Aveliable [DAV] cutpul gees legh,

II, thaing Lhe key Cosuns the semich bounces, ¥ inpul will
go high aggin, reslarding [he scan and resetting the key
baunce ciroulry. Tha key may bounca senmral limess, il as
s As the sadlch stays low lor & debouncse parnd, the
chusune s agaumsd valid and the dala & lmiched,

A ey may alan bourse when 0 18 mieased. To ensuro thal
the encodar doas nal recgnitee 1hs Counce g Bnothar Key
closura, the debounca sircuit must lime oul belone anather
closure in recogrizsd,

The twee-kesy roll-cres Teglura cen ba llustrated by assurmmng
a ey |z dapresesd, and then a remond key is dapressed.
Binge @l suamning has dtopped, and 8l othor ¥ inputs are
deablad, the sacond key is nol recognizes untll tha 1rsd key
5 Bhed and the key bounce ciroitry heg reset

The oulgpul lalches leed TA-STATE, which 5 enabled whan
e Crsipust Enaeie (TIE) inpot is ken low




Physical Dimensions inuws prilinuss
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&Nﬂtiﬂﬂﬂf Semiconductor

LM386

August 2000

Low Voltage Audio Power Amplifier

General Description

The LIRS is a power amplifier designed lor usa in low voll-
ege cunsurner apications, The gain i internally set 1o 20 to
keop axtemal part count fow, but the addition of an sxtemal
resistor and capacile telween pins 1 and & will Increaso the
gain o any value from 20 to 204,

The inputs are ground refarancad whils the aulpul aulamati-
cally bases 1o one-naff the supply wolage, The quiescent
powear drain is only 24 milliwatts whan operating from a & valt
supply, making the LM3RE ideal for battery operation.

Features

B Battery operation

= Minimum external pants

m Wide supply voltage rangz: 4V 12V or 5V 18W

B L ow guicscent cument drain: dmd

m voltage gains from 20 o 200

® Ground refersncad input

® Salf-centaring oulpul quisscant voltage

n Low distortion: 0.2% (A, =20 V. =BV, B = B Py =
1Z5mW, T = 1kHz)

® Available in 8 pin MS0OP package

Applications

AM-FM radioc amplifiers
Fortable tape player amplifiers
Irlenarie

TV sound aystems

Lime drivers

Ultrasonic drivers

Small serve drivers

Powar converlers

Equivalent Schematic and Connection Diagrams

= EIL] L]
1 1

' Small Cutline,
i Maldad Mini Small Outline,
and Dualdn-Line Packages
| U L]
LA = 1LY
H NPT — e
3 Yo
LIRPT =l L Wy
Gkl s Wi
NS A2
Top View
| e Order Number LMIZEM-1,
- LMIABGMM-1, LM3BGN-1,

LM3E6N-3 or LM3IBEN-4
See NS Packaga Numbear
MOEA, MUADBA or NOBE

@ 2000 Matlonal Semiconducion Corpaoration DE0METE
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LM386

Absolute Maximum Ratings ot 2

Dual-in-Ling Fackage

Packagy Dissipation (Mote 3)

i MilitarylAerospace spocifiod devices are required, Soldering (10 sec) +2E0°G

please contact the National Samlcomnductor Sales Criffcal imall Curling Package

Distributors for avallabllity and specifications. {S01C and MSOP)

Supply Voltage Vapor Phase (B0 sec) iHED
LLM3BGN-1, <3, LM386M-1) 154 Infrarad (15 sec) +20°C

Supply Violtage (LM386N-4) 2y Ses AM-4ED “Surface Mounting Methods and Their Efiect

on Product Reliab kty" for other methods of sokdering

surface mount devices.,

Hote 1: Al voltages are Measurad witn respecl 1w grousd pin, unbeee siherwise spechan
Mooibe Z; Absolbe Mazimum Redings indicals Ireits beyond wnich damage to the device ray ocour, Dpersting Ratings endicate cordilions fof which the dewkes s figne-
fionah, bul oo et quBrarbes spaciic perfonmance lindls. Elecirical Crareciersics siate U and A el e dloalons uider particular st conditions which guar-
anbas spacifin. pafammance lirits, This Ssaumas Tat he cavice is withn the Cperatling Ratings. Specicatiors am nol guisrariesd fof E-3MeErs whare ra bmi s
given, howsswar e Wypacel veiln is m grad mdcalion of davices patormenca
Mobe 3 Fof aparation In ambiert empenshaes abowe 3570, the oevice must be desaied beesed on @ 15070 makmum runction fermperaitune wd 1) & Fonmal resls-
tanca af 14O junclion to ambier] for the duabindne prdkage ard 2} o Bheival reslataros of T70°TAV for the small cullire packaga.

wwaw national com

{LM3IBEN) 1.25W Tnarmal Resislanca
 simi 07 i (DIP) ITCW
[LM3BEMM-1) 0.505W 6., (DIP) 107" CIW
Imput Vis'tage T0.AaV 0, (S0 Package) AN
Siorage Temperature —545 C o +150°C fl, (S0 Packaga) 1PN
Operating Temperature 0'Cto+70°C 0, (MSOP) SO
Junction Temperature +150°C A, (MSOF) SE AN
Soddering Information
Electrical Characteristics Notss 1, 2)
Te = 25°C
Parameter Conditions Min | Typ | Mex | units
‘aperﬂtlng Supply Yollage (V)
LMIBEM-1, -3, LM3IEEM-1, LMIBENMM-1 & 12 W
LM3EEN-4 o 5 18 v
Quiescent Gurent (1] Ve =BV Vin =0 4 § mé
Cutpul Power (Pagr)
LIMZBEMN-1, LMMGM-1, LMISEMAM-1 ¥e = BV, R = 8L, THD = 10% 250 323 iy
LMABEMN-3 Vo= BV H = B THE = 10% 500 T iy
LM3BEM-4. Ve = 16Y, B = 32401, THD = 10% og 100 i
Vellage Gain [Ay) V. = BV, (= 1 kHz Z5 B
10 yF from Pin 1 to 8 a6 IS
Bandwidth {BW) V., = BV, Ping 1 and 8 Open 300 kHz
Tehal Harmanic Distortion (THO) Ve = BY, R, = B, Py, = 125 mW 02 m
f =1 kHz. Fine 1 and 8 Open
“Power Supply Rejection Ratie (PSAR) V. = BV, = 1 kHz, Cuppagy = 10 PF &0 dB
Pins 1 and & Open, Refored to Cutput
Input Resistance () &0 kil
tipul Bigs Current {lgys) Vg = BV, Fins 2 and 2 Chpan 250 i,




Application Hints
GAMN CONTROL

Te make the LM3B6 a more versatile amplifier, two ping (1
and &} are provided for gain control, With pires 1 and 8 opun
the 1235 kL) resistor sots the gain at 20 (26 dE). If 5 capacitor
i% put fromn pin 1 to 8, bypassing the 1.35 k& resisior, the
gain will go up to 200 {46 dB). If 8 resistor is placed in series
with the capadtor, the gain can ba set o any value from 20
to 200, Gain control can alsc be done by capaditively cou-
pling & resistor (or FET) from pin 1 1o ground,

Addiional extemal components can be placed in parallal
with the intemal fredback resistors to talkor the gam and fre-
quengy responsa . for individual applications. For example,
W can compensale ponr sapeaker bass response by fra-
quency shaping the feedbadk path. This s done with a senes
RC frem pn 1t 5 {parallgling the intemal 15 ki resistor).
For & dB effective bass boost: B = 15 k2, the lowesl valug
for good steble operation is B = 10 kil if pin 8 is open, [T pins
1 and B are bypassed then R as low as 2 ki1 can be usad,
This restriction is because the amplifier is anly compeansaled
for closed-loop gains grester thar 9.

INFUT BIAZING

The schemalic shows that bath inpuls e bissed to ground
wilhy & 540 kil rasiston, The base curent of e inpul ranss
tors 15 abeol 2640 ah eo the mpuls are at about 12.5 my
when keft open, If the do source resistance drving the LM386
i5 higher than 250 kL2 it will contribute very lithe additionat
affizet (about 2.5 mV at the input; S50 my at the output), 1 the
dc source resistancs i less than 100k, then shorting the
unused imput to ground will keep the offsat low [shout 2.5 my
al the mpul. 50 my al the cutput). For do source resistances
between these values we can eliminate excess offset by put-
ting & registor from the unused input o ground, equal in
value fo e de source resastance. OF course all offzel prob-
lems are eliminated if the input iz capacitively coupled.
When using the LM386 with higher gains (bypassing the
1.35 k&l resistor between pins 1 and &) 1t is necessary (o by-
pass the unused inpul, preventing degradation of gain and
possible instabilities. s s dome with a 01 pF capacitor or
a short to ground depending on the de source resistance on
the driven input,
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LM3B6
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Typical Performance Characteristics
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Typical Applications

Ampiifler with Galn = 20
Minimum Parts

w,
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o e
= “' % 1

CEMMNRE A

L,

Amplifiar with Gain = 50

Amplifier with Basas Boost

OS00HL -2

Amplifier with Gain = 200
W | 913

ELDEWA
LF-2Ti

Fe VM

Squars Wave Dscillator

SR

1V,
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LM386

Typical Applications (continued)

Fraguency Response with Bass Boost
»n
1 !

25 /-I\
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73

gl 1\
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n ¥ -

18

YOLTAGE GAIN (48)
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20 50 0B Z00 00 Tk Tk Bk 10k ZDW
FREQUENCY {Hz
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AM Radlo Power Amplifier

TROM
DETELTOR

FERRITE
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EPEAKER
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Nole & Twint Supply 'sed s supsly ground wary lighty,

Haote 5 Twesd spazkar laad and groan: ey fghile

Mote B: Fesrile sead in Feroxeube KE-001-07/33 with 3 1Ums of wire
Note 7 R0 band limis nput signals

Mota B: Al comporents rust be spaced very cossly bo 12
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LM386

Physical DImensions inches (milimeters) unless otherwise noted (Coatinued)

Blead (0.118" Wide} Molded Minl Small Qutline Package
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NS Package Number MUADSA
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Physical Dimensions inches {milimeters) unless othersise noted {Continusd)
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DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION, As used harsin:

1. Life support devices or syslems are davices of
systems which, (&) are intended for surgica implant
into the body. or {(b) support or sustan fife. and
whose fallura to perform when properdy used in
accordance wilh instructions for use providad in the
labefing, can ba reasonably expected 1o result in a
significant injury o the wser,

2. A erifical comporent s any component of a |fa
supporl device o system whose failure o perform
zan be reasonably expected to cause the failure of
the life supporl device or system, or lo alfect ils
safaty or effectiveness,
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