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ABSTRAKSI

FERANCANGAN DAN PEMBUATAN
KAMUS TEENIK DIGITAL DENGAN OUTPUT SUARA
BERBASIS MIKROKONTROLLER ATS9S8252

{ Andi Prasetyo Wibowe, 02.17.055, Teknik Flekiro S.1/Flektronika }
( Dosen Pembimbing : 1 Komang Somawirata, ST,MT dan M. Ashar, ST, MT)

Kata Kunci : Mikrokontroller AT8988252, I1SD, EEPROM, Keyboard

Umumnya sudah banyak kamus yang beredar dimasyarakat saat ini. tetapi
kamus yang beredar tidak disertai dengan cara pengucapannya fetapi hanya
menampilkan tulisannya saja. Schingga biasanya orang hanya membaca
tulisannya saja, padahal belum tentu tulisan dengan cara pengucapannya itu sama.
Untuk itu maka dibuatlah alat yang dapat menterjemahkan bahasa Indonesia —
inggns afau scbaliknya dengan keluaran suara. Alat ini dapat menyimpan
maksimal 256 kata beseria terjemahannya didalam memori EEPROM Dan lama
pencarian datanya rata — rata adalah sekitar 0.5 s. Untuk kapasitas penyimpanan
suaranya, ISD memiliki maksimal 120 detik untuk menyimpan suara. Oleh karena
itu alat ini dapat digunakan untuk mempermudah seseorang dalam mempelajari

bahasa Inggris atau bahasa Indonesia.
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BAB1

PENDAHULUAN

1.1 Latar Belakang

Seiring dengan perkembangan teknologi yang pesat diperlukan adanya
kemampuan dalam menghadapi tantangan di era globalisasi ini. Salah satu
kemampuan tersebut adalah kemampuan penguasaan bahasa asing. Bahasa Inggris
merupakan salah satu bahasa asing yang sering digunakan dalam berkomunikasi di
segala aspek kehidupan.

Tetapi didalam kenyataan terdapat perbedaan antara hsan  dan
tulisannya sehingga orang biasanya salah didalam pengucapanya karena hanya
membaca tulisannya sedangkan pada pengucapannya, biasanya tidak sama dengan
tulisan yang tertera. Maka dari itu dibutuhkan kamus terjemahan bahasa teknik yang
lebih dari hanya dapat menerjemahkan babasa teknik saja, akan tetapt dibutuhkan
kamus bahasa teknik vang dapal menerjemahkan bahasa teknik yang dilengkapi
dengan cara pengucapannya, sehingga orang dapat mengerti benar arti dan cara
pengucapan dari kata yang diterjemahkan,

Hal di atas tentunya memerlukan waktu yang lama apabila harus mencan
terjemahan dalam kamus secara manual, meskipun saat ini banyak dijumpai kamus
Bahasa Inggris Umum dalam bentuk semacam kalkukator. Akan tetapi hal terscbut
masih belum dapat menjadi solusi dalam penyelesaian tefjemahan dalam bidang

teknik, Apalagi pada kamus Bahasa Inggrs Umum tidak dilengkapi dengan cara




pengucapan vang batk dan benar. Dalam skripsi ini penulis akan merancang dan
membuat suatu alat yang berisikan terjemahan Bahasa Teknik berbasis
mikrokontroller AT 8958252, Diharapkan alat ini dapat memudahkan penggunanya
untuk mencari terjemahan yang dimginkan. Karena hanya dengan memasukkan kata
yang dimaksud maka hasil tejemahannya akan ditampilkan dalam layar LCD dan
cara pengucapannya pada speaker.
1.2 Rumusan Masalah
Berdasarkan latar belakang yang telah dikemukakan sebelumnya, maka rumusan
masalah im adalah :
|. Bapaimana merancang dan membuat kamus teknik digital (bahasa Inggris /
bahasa Indonesia) dan perangkat lunak yang memiliki fasilitas pencarian data
(search engine),
2. Bagaimana merancang dan membuat agar suara dapat keluar dan data base ke
speaker sesuai dengan cara pengucapan bahasa Inpgris atau bahasa Indonesia.

1.3 Batasan Massalah

Mengacu pada permasalahan yang ada, maka diperlukan adanya batasan-batasan
masalah dalam pembahasannya, yaitu :

. Memori cksternal yang digunakan sebesar 8 kB tetapi memori tersebut dapat

ditambah sampai dengan 64 kB sehingga hanya mampu menampung kapasitas

sebesar 8 000 karakter.




[ ]

. Kata yang dimasukkan hanya mempunyai maksimal karakter sebanyak 16

karakter.

. Data vang akan discbuitkan cara pengucapannya akan dipecah menjadi

beberapa suku kata

1.4 Tujuan

Untuk merancang dan membuat suatu alat yang berfmgsi sebagai data base

terjemahan Bahasa Teknik dengan output berupa suara berbasiskan AT 8958252

1.5 Metodologi

Metodologi yang dipakai dalam pembuatan skripsi ini adalah;

1.

Studi Literatur

Dengan mencari referensi-referensi vang berhubungan dengan perencanaan
dan pembnuatan alat yang akan dibuat.

Field Rescarch

Dengan melakukan penelitian secara langsung mengenai objek-objek yang

berhubungan langsung dengan perencanaan alat yang akan dibuat.

_ Design dan Pembuatan Alat

_ Yaitu meliputi pembuatan PCB, perakitan komponen serta penyolderan dan

pembuatan perangkat lunak.
Pengujian Alat
Dengan melakukan pengujian perblok rangkaian dan kema sehouh sistem

pada alat tersebut.




6. Penyusunan Laporan Skripsi

Membuat laporan yang terdiri dar: Pendahuluan, Landasan Teon,

Perencanaan dan Pembuatan Alat, Pengujian Alat dan Penutup.

1.6. Sistematika Pembahasan

Sistematika penyusunan skripsi dibagi menjadi beberapa bagian utama, yaitu:

BAB I

BABII

BAB 111

BAB IV

BABY

Pendahuluan

Memuat latar belakang, rumusan masalah, tujuan, batasan masalah,
metodologi pembahasan, dan sistematika peinbahasan,

Teori Penunjang

Membahas teori-leori yang mendukung dalam perencanaan dan
pembuatan alat,

Perencanaan dan Pembuatan Alat

Perancangan dan percalisasian alat vang meliputi spesifikasi,
perencanaan blok diagram, prinsip kerja dan realisasi alat.

Pengujian Alat

Memuat hasil pengujian terhadap alat yang telah direalisasikan.
Kesimpulan dan Saran

Memuat kesimpulan dan saran-saran




BABII

TINJAUAN PUSTAKA

Landasan teori sangat membantu untuk dapat memahami suatu sistem.
Selain dari pada itu dapat juga dijadikan sebagai bahan acuan didalam
merencanakan suatu sisiem. Dengan pertimbangan hal-hal tersebut, maka
landasan teori merupakan bagian yang harus dipahami untuk pembahasan
selanjuinya.
2.1 Mikrokontroller AT89S8252
2.1.1 Pendahuluan
Perbedaan mendasar antara mikrokontroller dengan mikroproscsor adalah
mikrokontroller selain memiliki Central Processing Unit (CPU) juga dilengkapi
dengan memori, input-output yang merupakan kelengkapan sebagai minimurm
sistem mikrokomputer sehingga sebuah mikrokontroller dapat dikatakan sebagai
mikrokomputer dalam keping tunggal (Single Chip Microcompurer) yang dapat
berdiri sendiri.

Mikrokontroller ATB9S8252 adalah mikrokrokontroller ATMEL yang
kompatibel penuh dengan mikrokontroller keluarga MCS-51, membutuhkan daya
yang rendah, memiliki performunce yang tinggi dan merupakan mikrokomputer 8
bir yang dilengkapi 8K byte flash PEROM (Programmable and erascable Read
Only Memory) yaitu ROM yang dapat ditulis menggunakan programmer. Serta 2
Kbyte EEPROM (Electrical Eraseable Programmable Read Only Memory)

internal, Program memori dapat diprogram ulang dalam sistem atau dengan




menggunakan programmer Nonvolately yang mempunyai kemampuan untuk
ditulis ulang hingga 1000 kali dan berisikan perintah standart MCS-51.
2.1.2 Arsitektur AT8988252

Sebagai single chip yaitu suatu sistem mkropresesor yang terintegrasi,
mikrokontroller AT8958252 mempunyai konfigurasi sebagai berikut:

1. Central Processing Unit (CPU) 8 bil dengan register

A (Accumndior) dan register B

[

16 bit Program Counter (PC) dan Data Pointer (DPTR)

3. 8 bit Program Status Word (PSW)

4. 8 bit Stack Pointer (SP)

5. 2K byte internal EEPROM

6. 256 bvie internal RAM

7. 32 pin input-output tersusun atas PO-P3, masing-masing 8 bit

8 3 {(TO&T1) dengan masing-masing 16 bil timer / counter

0. Receiver register data serial full duplex: Serial Buffer(SBUF)
10, Central Register yaitu TCON, TMOP, SCON, PCON, IP dan IE
11. 9 buah sumber interupsi ( 2 bush snterrupt eksternal dan 3 bush
mterrupt nternal)

12, Oscillaior dan cfock internal




Arsitektur dasar dari mikrokontroller AT8958252 seperti blok diagram berikut:

Pot - Por Pro - Pr7
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Gambar 2.1 Blok Diagram AT8988252 '
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2.1.3 Konfigurasi pin pada mikrokontroller ATS8958252

Susunan pin-pin mikrokontroller terdin dari 40 pin terlihat pada gambar

|
T2aP1.0g1 jopvce
TZEXyP1.1]2 30 [0 P00 (ADO)
P1203 38 P01 (ADT)
P130]4 37 O P02{AD2)
(S P1405 36 [1P0.3(AD3)
MOSIIP15[]6 35 11 P04 (AD4)
MISOIP160 7 34 [1 P05 (AD5)
(SCK)P1.7L]8 33 01 P0.6 (AD6)
RST]9 32 OP07 (ADT)
{RXD) P3.0CJ 10 31 O EAVPP
{TXD) P31 ] 11 30 [ ALE/FROG
(Nt P32012 20 0 PSEN
(INTTh P33 13 283 P27 (A15)
(TO) P34 14 27T P2.6(AM)
{THP3s0O 15 260 P2.5{A13)
(WRI P36 16 251 P2.4 (A12)
(RO P37 17 24 P23 (A1)
XTAL2[]18 231P2.2(A10)
XTAL1 ] 19 220 P21 (AD)
GND O 20 21 D P2.0(AB)

Gambar 2.2 Konfigurasi Pin AT 8958252 1
Penjelasan dari fungsi tiap-tiap pin adalah sebagaibenkut:
1. VCC berada pin 40 (catu daya)
2.  GND{Ground) betapa pada pin 20
3 Port0
Port 0 berada pada pin 32-39 merupakan port input-output dua arah dan
dikonfigurasi sebagai multipleks data bus alamat rendah (AQ-A7)dan data

selama pengaksesan program memori dan data eksternal




Port 1

Port | berada pada pin 1-8 merupakan port input-output dua arah dengan

internal pull up

Port 2

Port 2 berada pada pin 21-28 merupakan pors input-output dengan internal

pull up mengeluarkan address tinggi selama pengambilan program memori

eksternal dan selama pengaksesan data ke memori eksternal. Selama

pengaksesan ke eksternal data memori port 2 mengeluarkan 151 P2 SFR

(Special I'unction Register) menerima address tinggi dan beberapa sinyal

kontrol selama pemrogramman dan verifikasi.

Port3

Port 3 berada pada pin 10-17 merupakan input-output dengan internal pull

up. port 3 juga memiliki fungsi khusus yaitu:

« Pin 10 (P3.0) RXD adalah pin input serial atau penerima data pada pin
serial terletak pada bif address BOH.

e Pin 11 (P3.1) TXD adalah pin output serial alau pemancar data pada pin
serial terletak pada bit address Bl H.

e Pin 12 (P3.2) INTO adalah interrupt 0 ekcsternal ierletak pada bit address
B2 H

e Pin 13 (P3.3) INT1 adalah inferrupt 1 eksternal terletak pada bir address
B3 H

« Pin 14 (P3.4) TO adalah input eksternal timer 0 terletak pada bif address

B4 H
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e Pin 15 (P3.5) Tl adalah input ekstemnal timer | terletak pada bir address
B5H

e Pin 16 (P3.6) WR adalah strobe tulis data memori cksternal, terletak
pada bit address B6 H

« Pin 17 {P3.7) RD adalah strobe baca data memori eksternal, terletak
pada hif address BT H

Reset {(RST)

Input reset pada pin 9 adalah resct master untuk mikrokontroller

AT89S8252, perubahan tegangan rendah ke tinggi akan mereset

mikrokontroller AT89S8252.

ALE! PROG (Pin 30)

Pulsa output ALE (Address Latch Enable) digunakan untuk proses latching

byte address rendah (A0-A7) selama pengaksesan ke eksternal memori. Pin

ini juga digunakan untuk memasukkan pulsa program (PROG) selama

pemrogramman

PSEN (Program Strobe Enable)

Merupakan sfrobe baca ke program memori eksternal yang ada pada pin 29,

EA

EA (External Address Iinable) terdapat pada pin 31 digunakan untuk

mengakses memori eksternal, untuk mengakses memon internal maka EA

dihubungkan ke VCC(+5V).
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11. XTall 1 dan XTall 2 (pin18-19)
Pin ini dihubungkan dengan kristal apabila menggunakan oseillator intemal
XTall 1 merupakan input inverting oscillator amplifier sedangkan XTall 2
merupakan output taverting amplifier.

2.1.4 Memori Program (ROM)

Memori program merupakan tempat penyimpan data yang permanen.
Memori program merupakan memor yang hanya dapat dibaca atau lebih dikenal
dengan Read Only Memory (ROM). Data dalam ROM tidak akan terhapus
meskipun catu daya dimatikan bersifat nomvolatile.

Mikkrokontroller AT8988252 memiliki program internal 8 K byte
dengan ruang alamat 0000H-0F AOH. Jika alamat-alamat program lebih tinggi dari
OFAOH yang melebihi kapasitas ROM internal, menyebabkan mikrokontroller
ATR9S8252 secara otomatis mengambil hyfe code dari program memon eksternal,
kode byte juga dapat diambil hanya dari eksternal memori dengan alamat 0000H-
FFFFH dengan cara menghubungkan pin EA ke ground.

Ada beberapa tipe ROM, diantaranya adalah ROM murmi yaity memor
yang sudah di program oleh pabrik, PROM, EPROM dan EEPROM, PROM
merupakan memori yang dapat di program oleh pemakai tetapi tidak dapat di
program ulang, EPROM merupakan PROM yang dapat di program ulang, pada
EPROM ditandai dengan adanya jendela kaca pada konstruksinya yang digunakan
untuk menghapus program vang akan diisi program baru (di program ulang),
EEPROM prinsipnya sama dengan EPROM perbedaannya terletak pada pengisian

dan penghapusan prograim untuk EPROM menggunakan sinar ultraviolet
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sedangkan pada EEPROM penghapusan / pengisian secara langsung dengan
tegangan sehingga penggunaan EEPROM lebih fleksibel dibanding EPROM.
2.1.5 Memori Data (RAM)

Memori data adalah tempat untuk menyimpan data yang sifatnya
sementara, sehingga pada memori data bersifat volatile, yaitu data akan hilang jika
tidak diberi catu daya. Memori data lebih dikenal dengan nama Random Access
Memory (RAM)

Ruang memori data (RAM) internal kapasitas 256 byre yaitu 00H-FFH
terbagi menjadi 3 daerah yaitu:

1. 4 Bank Register

setiap hank terdini dari 8 regisier (RO-R7) schingga jumlah regisier
untuk keempat bank register (bankO-bank3) menjadi 32 buah register yang
menempati ruang alamat 00H-1FH. Cara mengaktifkan salah satu bank regisier
vaitu dengan mengatur RS0-RS1 pada Program Status Word (PSW)

Tabel 2.1 Pengaturan RS0-RS1Untuk Regisrer Bank

RSL | RSO Sclek Register Bank | Address
0 0 Bank 0 DOH-0TH
0 | Bank 1 08H-OFH
1 0 | Bank 2 10H-17H
| 1 | Bunk 3 18H-1FH

2. Bit Address Area
Terdiri dari 16 byte yang dimulai dari alamat 20H-2FH masing-masing

208 bit lokasi yang dapat dinlamati secara langsung.
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3. Stratch Pad Area

Terdini dari 208 hyre terletak pada alamat 30H-FFH, yang dapat
dialamati secara langsung dan digunakan uniuk keperluan umum (General
Pyrpose) misalnya digunakan untuk lokasi stack.
2.1.6 SFR (Special Functional Register)

Untuk operasi AT8958252 yang menggunakan alamat internal RAM

(O0OH-FFH), tetapi tidak semua alamat tersebut digunakan SFR, . Berikut i
adalah contoh dari vektor alamat pada SFR .

o Accumulator (ACC) atau register A dan register B, kedua regisfer i
digunakan untuk operasi perkalian dan pembagian

s Program Status Word, register ini meliputi : CY {Carry), AC {(Auxeiliary
carry ), FO(Flag), RS0 dan RS1 (untuk pemiliban register bank), OV
(overflow) dan Parity (pariy flag).

e Stack Pointer merupakan register yang digunakan untuk menunjuk alamat,
register ini digunakan bila terdapat suatu rowtine pada program wlama.

o Data Pointer Two Byte Register (DPTR), DPTR adalah suatu regisfer yang
digunakan untuk pengalamatan yang tidak langsung, register imi digunakan
untuk mengakses memori program baik secara eksternal maupun internal yang
digunakan untuk alamat cksternal data, DPTR ini dikontrol olch 2 buah
register 8 bit yaitu data pointer low (DPL) dan data pointer high (DPH).

e Port), Portl, Porr2 dan Pori3, masing-masing dapat dialamati baik secara
byre maupun bit, masing-masing merupakan porr bi directional yang artimya

dapat berjalan dua arah (input dan output), pori() dan pori2 digunkan untuk
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pengalamatan dari luar, port] untuk 1O dari mikrokontroller, sedangkan portJ
berisi sinyal-sinyal kontrol seperti inferript, serigl, WR dan RD.

s Register Friority Interrupt, merupakan regisfer yang berist bit-bit untuk
mengaktifkan prioritas dari suatu inferruypf yang ada pada mikrokentroller
pada taraf yang diinginkan.

o Interrupt Enable Register, merupakan register yang berisi bit-bit umtuk
menghidupkan atau mematikan sumber fnferript

o Timer/Counter Control (TCON) Register, TCON merupakan suatu regisier
yang berisi bit-bit untuk memulai atau menghentikan pencacah / pewaktu

e Serial Control Buffer (SBUF), register ini digunakan wntuk menampung data
masukan (SBUF IN) atau kelvaran (SBUF QUT) dari serial port

Berikut adalah address yang digunakan SFR |

Tabel 2.2 Speciuf Function Register (SFR) 2l

Simbol Nama Address
ACC Accumulator | EOH
B B register FOH
PSW Program Status Word DOH
SP Stack Pointer 81H
DPTR Data Ponter Two Byte Register -
DPL Daia Pointer Low Byte &2H
DPH Data pomter High Byte 83H
PO Pord 30H




Pi
P2

P3

IE
T™MOD
TCON
T2CON

THO

TL1
TH2
TL2
RCAPZH
RCAP2L
SCON
SBUF

PCON

Portl
Port2
Port3
Interrupt Parity Control
Interrup Enable Control
Timer / Counter Mode Control
Timer / Counter Conirol
Timer / Counter 2 Control
Timer / Counter 0 High Control
Timer / Counter 0 Low Control
Timer / Cownter 1 High Control
Timer / Counter 1 Low Control
Timer / Counter 2 High Control
Timer / Counter 2 Low Control
T/C Capture Register High Byte
iC Capiure Register Low Byte
Serial Conirol
Serial Data Buffer

Power Control

90H

AOH

B8H
ABH
89H

88H

C8H
8CH
BAH
S8DH

SBH

CCH
{CBH
CAH
98H
99H

87H
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2.1.7 Program Status Word (PSW)

Cara mendefenisikannya register ini ditunjukkan dalam tabel 2.3 :

Tabel 2.3 Pengaturan RS0-RS1 Bank Register =

Data | Simbol Posisi Fungsi /Art-1
- DO p PSW.0 Parity flag
Dl - PSW.1 Flag didefinisikan
oleh pemakai.
D2 ov PSW.2 Overflow Flag
D3 RSO PSW .3 Bit pemilih bank
register.
" D4 | RSl PSW 4 Bit pemilih hank
| register,
DS FO PSW.5 Flag 0
D6 AC PSW.6 Awuxiliary Carryllag
D7 CcY PSW.7 | Carry Flag
L |
2.1.8 Power Control (PCON)

Untuk register cara mendefenisikannya ditunjukkan dalam tabel 2.3 :

Tabel 2.4 Skema Medefinisikan PCON ™

[ Data Simbol Fungsi /Arti
DO IDL Jdle mode bit
- D1 PD Power Down bit
D2 GFO Bil flag serbaguna.
|
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D3 GF1 Bit flag serbaguna.

- D4 E Tidak dipakai_ 1
D5 - Tidak dipakai.

[ D6 - Tidak dipakai.
D7 | SMOD Digunakan untuk menghasilkan

baudrate dan SMOD_1, maka

baudrate akan double baik mode

0,1.2 atau 3.

2.1.9 Sistem faterrupt

Mikrokontroller AT8958252 mempunyai 9 buah sumber imferrupt yang
dapat membangkitkan permintaan interript yaitu INTO, INT1, TO, T1 Port serial
dan beberapa port lainnya. Saat terjadinya interrupt, mikrokontroller secara
otomatis akan menuju ke subroutine pada alamat tersebut.  Setelah imterrupt
service selesai dikerjakan mikrokontroller akan mengerjakan program semula.
Dua sumber interrupt eksternal adalah INTO dan INTI, dimana kedua interruptsi
cksternal akan aktif pada transisi rendah selain itu juga ada TimerCounter 0,
Timer/Counter 0 dan imerupsi dan port serial(receiver). Interupsi serial
dibangkitkan dengan melakukan operasi OR pada R1 dan T1 {iap-tiap interupsi
dapat enable atau disable secara sofi ware. Tingkat prioritas semua sunber
interrupt dapat diprogram sendiri-sendini dengan ser atau clear bit pada SFRS

1B(Interrupi Priority}
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2.1.10 Timer/ Counter

yang berhubungan dengan kena timer !

Tabel 2.5 Alamat Sumber Interrupt &

Sumber Interrupt Alamat Awal
Power on resel 0000R
Interrupt fuar 0 (INT 0) 0003h
Pewaktu/Pencacab 0 (TO) O00Bh
" Imterrupr Luar 1 (INT 1) 0013h
" Pewaktu/Pencacah 1 (T1) 001Bh
Port 110 Serial 0023h

Pengendalian kerja timer / counier dilakukan dengan pengaturan register

counter yaitu melalui scbuah ¢imer

counter mode cantrol Untuk menaktifkan timer / counter yang meliputi penentuan

fungsi sebagai timer atau sebagal cownfer seria pemilihan mode operasi dapat

diatur melalui TMOD. Konfigurasi dari register TMOD seperti yang ditunjukkan

dalam table benkut |
Tabel 2.6 Regisier TMOD ¥
Data | Simbol Posisi Fungsi/Arti
Do ITo TCON.O | Interrupt () type control bit
D1 TE0 | TCON1 | External interrupt 0 edge flag
D2 g TCON2 | Interrupt type ! conirol bit. Diatur oleh
software untuk menentukan aktif fow atan
B high trigger dari external




D3 IE1 TCON.3 | External interrupt 1 edge flag. Diatur olch
hardware ketika external interrupt terditeksi

dan nol-kan melaiui soffware ketika intermpt

diprosas
D4 TRD TCON.4 | Timer 0 comtrol bit. Diatur oleh software
| ketika timer conmier (1
D5 TFO TCONS | Zimer 0 overlow flag confrol bit. Diatur oleh

software ketika timer/counter 0 overlow

D6 TR1 TCONG | Timer 1 control bit. Diatur oleh soffware

ketika timer counter ()

D7 TF1 TCONT | Timer 1 overlow flug control bit. Diatur olch

saftware ketika timer/counter ) overlow

Pengaturan timer / counier dilakukan pertama kali dengan mengatur TMOD.
Disini akan menentukan fungsi sebagal (imer atau couwnter lengkap dengan
spesifikasinya. Demikian juga dengan pengaktifan interrupsi yang berhubungan
dengan penggunaan mode ini.

Tabel 2.7 Mode Operasi Timer / Cownter Bl

M1 | M2 Operation Mode 1
0 0 Timer ¢ cownter 13 bit
& I Timer / counter 16 bit
1 0 r 3 bit auto reload timer / counter
1 1 TLO dari ¢imer adalah 8 bit fimer / counter dikendalikan olch

19




kontrol bit imer®, THO adalah fimer 8 bit yang dikendalikan

oleh timer] kontrol bit.

2.1.11 Metode Pengalamatan
Bentuk data dari operand sumber ditentukan oleh jenis mode
pengalamatannya, Instruksi-instruksi MCU ATR9S8252 dibagi menjadi 4 mode
pengalamatan yaitu :
|. Pengalamatan bit {Direct Bit Addressing)
Pengalamtan langsung tiap bit ini hanya dilakukan pada lokasi RAM internal
yaitu 20H-2FH, dan sebagian SFR yaitu port 0, port 1, port 2, port 3, TCON
repister, SCON register, 1E register, PSW register, ACC dan B register.
7. Pengalamatan tak langsung (Indirect Bit Addressing)
Pada pengalamatan tak langsung, intruksi memmjukkan suatu regster yang
isinya adalah alamat dari operand, eksternal dan internal RAM dapat dialamati
secara tidak langsung, Register alamat untuk data dengan lebar 8 bit dapat
berupa RO dan R1 yang digunakan untuk memilih angka register atau stack
pointer. Register alamat unfuk data, dengan lebar 16 bit digunakan data
pointer (DPTR).
3. Pengalamatan ber indeks |
Yang dapat diakses dengan pengalamatan berindeks hanya memory program.
Mode ini dimaksudkan untuk membaca look-up table program.
4. Konstanta immediet :
Pengalamatan langsung dilakukan dengan memberikan nilai ke register secara

langsung, dilakukan dengan men ggunakan tanda #,(Contoh : Mov A, #100).
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2.1.12 Rangkaian Oscillator

Jantung dari mikrokontroller AT8958252 terletak pada rangkman yang
membangkitkan pulsa clock. Pin Xiall dan Xtal2 disediakan untuk disambungkan
dengan jaringan resonan untuk membentuk sebuah oscilfator. Sedangkan untuk
jaringan resonannya menggunakan kristal. karena dari beberapa jenis kristal yang
diterukan dialam menunjukkan efek piezoelektrik bila penerapannya tegangan ac
melintasi bahan bahan ini maka kristal tersebut bergetar dengan frekwensi yang
sama dengan frekwensi tegangan yang diterapkan, sebahiknya bila dipaksa untuk
bergetar maka akan membangkitkan tegangan ac.

Rumus untuk frekwensi dasar sebuah kristal adalah F = K

¢
Dimana :
K : tetapan yang tergantung dari jenis potongan dan unsur lainnya
¢ - ketebalan kristal
F: frekwensi

Adapun simbol dari kristal adalah seperti gambar 2.3 berikut ini.

Gambar 2.3 Simbol Kristal
AT89S8252 dirancang untuk running pada frekwensi 3 MHz sampai 24 MHz.

penambahan rangkaian oscillator ditunjukkan pada gambar 2.4 berikut ini,
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Gambar 2.4 Rangkaian Oscilator ™
2.2 LCD ( Liquid Crystal Display )

LCD (liquid Crystal Display) adalah suatu jenis piranti output yang
menggunakan daya rendah dengan pengontrol kontras dan kecerahan, Pengontrol
utamanya dan karakter ada pada ROM (Read Only Memory) generator dan
display date RAM (Random Access Memory} yang akan menghasitkan extended
key codes (kode tombol/keyboard standart internasional dalam Hexsa} jika
padanya diberikan mputan. Untuk mendapatkan fungsi dengan baik maka perlu
diperhatikan proses inisialisasi yang telah ditentukan oich pabnik pembuatnya.
Timming penginisialisasian sangat perlu dipertimbangkan, karena jika meleset
sampai orde millisecond, maka dapat dipastikan LCD itu tidak dapat berfungsi.

Ada dua jenis register yang terdapat dalam LCD MI1632 ini, yailu data
register dan instruction fegister. Dengan menggunakan pin RS (Register Selact)
pada 1.CD. pemakaian kedua register dapat dipilih. Pemilihan register dapat

dipilih. Pemilihan register pada LCDditunjukkan dalam table benikut ini :
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‘Tabel 2.8 Pemilihan Register Pada LCD M1632 '

|

Nama No. VO Tujuan Keterangan Sinyal T
Sinyal Terminal
RS 4 Input MPU 0 - Instruction Register
(0 : Data Register

Jika bagian yang dipilih adalah instruction registermaka ouipul yang

dihasilkan adalah meliputi operasional dari LCD, misalnya fungsi display clear,

cursor home, entry mode set, display on/off, cursor shift. dan sejenisnya

Sehaliknya, jika bagian yang dipilih adalah data register, output yang dihasilkan

adalah meliputi karakter yang tabelnya terdapat pada lampiran data sheet LCD.

Berikul adalah gambar dari LCD dengan pin- pin yang terhubung dengan

mikrokontroller ATR988252 :

COHTEAST

oo

E 3
— | Yo

Lu_

LoD
i 1 14 T
THoT WA TRIE LD bk
2% 16 CHARACTER TYPE MI633 EMdDa
= T L B L 5. 3
o &, BEZERERE | L

Frkrers

Gambar 2.5 Modul LCD 2 %16 karakter !

LCD M1632 mempunyai spesifikasi sehagai berikut :

& 16 karakter 2 baris dalam bentuk dot matrik 5 x 7 dan kursor.

& Duty ratio 1/16,
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# Memiliki ROM pembangkit katakter untuk 192 jenis karakter.

& RAM untuk data display sebanyak 80 = 8 bit (80 karakter maksimum).

< Dapat dirangkai dengan MPU (Mikroprocessor {/nir) 8 bit atau 4 bit.

& RAM data display dan RAM pembangkit karakter dibaca oleh MPLU.

& Memiliki fungsi intruksi - display ON/OFF, cursor ON/OFF, display

character blink, cursor shift dan display shift.

Memiliki rangkaian oscillator sendiri.

D
< Sumber tegangan tunggal +3 volt.

& Memiliki rangkaian reset otomatis pada catu daya dihidupkan.

2 Temperature operasi 0°-50" C.

LCD modul M1632 mempunyai 16 pin dengan fungsi sebagai berikut :

Tabel 2.9 Fungsi Pin—Pin LCD P!

No.PIN | Nama PIN Fuongsi

1 Vss Terminal Ground

2 Ve Tegangan Catu + 5 volt

3 Yee Mengendalikan kecerahan LCD
Sinyal pemilihan register

4 RS 0 = Tulis
1 = Baca
Sinyal seleksi tulis atau baca

5 /W 0 = Tulis
1 =Baca

ﬁ g Sinyal operasi awal yang mengakiifkan data tulis atau
baca
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DBO - DB7

I

Merupakan saluran data berisi perintah data yang akan

ditampilkan
15 v+BL | Back Light Supply 4 - 4.2 (Voli)
16 V-BL | Back Ligth Supply 0 (Ground)

Pada LCD juga terdapat instruksi— instruksi sebagai berikut :

<«

{Cursor home

Display clear .

semula.

S: 10
1/0:1

1/0:0 = kursor bergerak ke kiri dan layar hergerak ke kanan

Display On/Off kontrol.
D:1 = layar on
D:Q =layaroff
C:1 = kursor on
C:0  =kursoroff
B:1 = kursor berkedip-kedip
B:0 = kursor tidak berkedip — kedip

menyimpan, sedangkan kursor kembali ke posisi semula

Limply mode Set : layar beraksi sebagai tampilan tulis.

= menggeser layar.

= kursor bergerak ke kanan dan layar bergerak ke kin,
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< Cursor Display Shift

§/C : 1 = LCD diidentifikasikan sebagai layar
S/C - 0= LCD diidentifikasikan sebagat kursor
R/L : 1 = menggeser satu spasi ke kanan
R/1. - 0 = menggeser satu spasi ke kiri

% Fuction Set
DL : 1 = panjang data LCD pada 8 bit
DL : 0 = panjang data LCD pada 4 bit

Bit upper ditransfer terlebih dahulu kemudian diikuti dengan 4 bit

lower.
N : 1/0=LCD menggunakan 2 atau | baris karakler
P - 1/0 = LCD menggunakan 5 x 10 dot matnk
& G RAM address set - menulis alamat RAM ke karakter
@ DD RAM address set - menulis alamat RAM ke tampilan
& Bl address set : BF = 1/0, LCD dalam keadaan sibuk atau tidak sibuk.
& Data write to CG RAM or DI R4M : membaca byte dari alamat terakhir
RAM yang dipilih.

2.2.1 Sinyal Interface M1632

Untuk berhubungan dengan mikrokontroler pemakai, M1632 dilengkapi
dengan 8 jalur data (DB0..DB7) yang dipakai untuk menyalurkan kode ASCH
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maupun perintah pengatur kerjanya M1632, Selain itu dilengkapi pula dengan E,
R/W dan RS seperti layaknya komponen yang kompatibel dengan mikroprosesor.

Kombinasi lainya E dan R/W merupakan sinyal standar pada komponen
buatan Motorola. Scbaliknya sinyal-sinyal dari MCS51 merupakan smyal khas
Intel dengan kombinasi sinyal WR dan RD..

RS, singkatan dari Register Select, dipakai untuk membedakan jenis data
vang dikirim ke M1632, kalau RS-0 data yang dikirim adalah penntah untuk
mengatur kerja M1632, sebaliknya kalau RS—1 data vang dikirim adalah kode
ASCH yang ditampilkan,

Demikian pula saat pengambilan data, saat RS=0 data vang diambil dari
M1632 merupakan data status yang mewakili aktivitas M1632, dan saat RS=1
maka data yang diambil merupakan kode ASCI1 dari data yang ditampilkan

Proses mengirim/mengambil data ke/dari M1632 digambarkan dalam

sambar 2-26 hisa dijabarkan sehagai berikut :

rRs _X . X_
i —e-
wa_\———ﬂ‘—/7 K<), sant Edarf 162 O }

ZM*:GMEMIEDE)

pBo_DB7 —__ D0 D7 )—-— _*—

dats masuk ke MIB3E dita kalusr dar MIGS2

Gambar 2.6 Mengirim/Mengambil Data Ke/Dari M1632 7

1, RS harus dipersiapkan dulv, untuk menentukan jenis data seperti yang

telah dibicarakan di atas.
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2. RAW di-nol-kan untuk menandakan akan diadaksn pengiriman data ke
M1632. Data vang akan dikirim disiapkan di DBO..DB7, sesaat kemudian
sinyal E di-satu-kan dan di-nol-kan kembali. Sinyal . merupakan sinyal
sinkronisasi, saat E berubah dari | menjadi O data di DBO .. DB7 diterima
oleh M1632.

3. Untuk mengambil data dari M1632 sinyal R/W di-satu-kan, menyusul
sinyal E di-satu-kan. Pada saatu E menjadi 1, M1632 akan meletakkan
datanya di DBO .. DB7, data ini harus diambil sebelum sinyal E di-nol-kan
kembali

2.3. Keyhoard PC

3.3.1 Tata Kerja Keyboard PC
Setiap kali salah satu tombol keyboard ditekan atan dilepas, Keyboard

akan mengirim kode ke /iost (host adalah komputer jika keyboard dibubungkan ke

PC, atau berupa mikrokontroller jika keyboard dihubungkan ke peralatan berbasis

mikrokontroller).

Komunikasi antar kevboard dan host adalah komunikasi dua arah,
keyboard menginm scan code ke host, host bisa menginim perintah  untuk
mengatur kerja dari keyboard. Kode perintah untuk keyboard tidak sebanyak scan
code. berikut ini dafiar kode perintah untuk keyboard (dalam heksadesimal)
adalah:

e ED, perntah untuk menyalakan/memadamkan  lampu  indikator di
keyboard, setelah menerima perintah ED dan jost, keyboard akan

menjawab dengan FA sebagai tanda perintah itu telah dikenali (ACK —
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acknowledge) dan memmggu 1 byle perintah lagi dari kost untuk
menentukan jampu indikator mana yang periu di-nyala/padam-kan, 1 hyte
perintah susulan tersebut akan diartikan sebagai berikut : bit 0 dipakai
untuk mengatur lampu indikator scrofl lock. bit | untuk Num Lock dan bit
2 untuk Cape Lock, bit-bit lainya diabaikan.

EE, dipakai fost untuk memeriksa apakah keyboard masih aktif Setelah
menerima perintah EE dani fost, keyboard akan menjawab dengan EE
pula, menandakan dirinya masih aktif.

¥O, ada keyboard yang dilengkapi 3 set scun code. perintah ini dipakai
untuk memilih scan code yang dipakai. Setelah menerima perimah FO
dari host, keyboard akan menjawab dengan FA sebagai tanda perintah ito
telah dikenali (ACK — acknowledge) dan host menjawab | byfe lagi
(nilainya 1. 2 atau 3)untuk memilih set scan code. Jika byte yang
dikirimkan nilainya 0, keyboard akan menjawab dengan nomor set scar
code yang dipakai,

F3, dipakai untuk mengatur kecepatan tanggapan keyhoard (Typematic
Repeat Rate), setelah menerima perintah F3 dan host, keyvboard akan
menjawab dengan FA sebagai tanda perintah itu telah dikenali (ACK -
acknowledge) dan host menjawab 1 byte nilai kecepatan tanggapan
keyhoard yang dikehendaki.

F4, dipakai untuk meng-aktif-kan kembali keyboard. sctelah menenma

perintah ini keyboard akan menjawab dengan FA (ACK - acknowledge).
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F5, dipakai untuk me-nonaktif-kan keyboard, setelah menerima perimah
ini keyboard akan menjawab dengan FA (ACK - acknowledge).

FE, dipakai meminta keyboard mengirim ulang scan code terakhir yang
dikirim.

V', perintah untuk me-reset keyboard

Selain perintah dari host, keyboard juga mempunyai kode-kode lain

selain scan code yang dikirimkan ke host, sehagai berikout

FA, berari ACK (acknowledge), yaitu jawaban dari keyboard bahwa
perintah dari hos? sudah dikenali dengan baik.

AA, berarti keyboard selesai memeriksa diri dan siap bekerja setelah diben
catu daya.

EE, identik dengan perintah EE diatas.

FE, artinya minta host mengulang perintah terakhir yang dikirim.

FF / 00, berarti terjadi kesalahan di keybourd

Gambar 2.17 menjelaskan scan code masing-masing tombol keyboard PC.

Terlihat pada gambar tersebut, scan code tidak berupa kode ASCII yang biasa

dipakai mewakili huruf, dan ditentukan secara acak juga Sehingga setelah

diterima host, scan code harus dirubah menjadi kode ASCIl dengan memakai cara

*pencarian tabel”.
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Gambar 2.7 Keyboard PC dan Scancode
2.3.2 Rangkaian Penghubung
Keyboard PC dibangun dengan mikrokontroler MCS48, yang merupakan
sudara tua MCSSI tapi jau lebih sederhana. Untuk keperluan membentuk
rangkaian penghubung tidak periu diketahui bagaimana cara kerja mikrokontroler
dalam keyboard, tapi cukup meninjau rangkaian elektronik bagian penghubung

pada gambar 2.18.
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Gambar 2.8 Penghubung dalam Keybourd PC
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Kbd Clock dibangkitkan oleh MCS 48, merupakan sinyal pendorong Kbhd
Data yang biasa bersumber dari kevboard maupun bersumber dari PC. Level
tegangan pada kedua sinyal ini memenuhi standart sinyal TTL biasa, jadi bisa
langsung dihubungkan ke mikrokontroler. Sumber daya untuk keyboard dicatu
dari Tuar, harus diperhatikan kebutuhan arusnya cukup besar bisa sampai 300 mA.
2.3.3 Sinyal Pengiriman Data dari Keyboard

Saat tidak ada pengiriman data, sinyal Kbd Clock dan Kbd Data dalam
keadaan *1°. Sinyal pengiriman data dari keyboard dalam gambar 2.17 dijelaskan
sebagai berikut:

e Daia mulai dikirimkan dengan me-nol-kan Kbd Data sebagai tanda mulai
penginman (start hir), berapa saat kemudian setelah Kbd Data stabil
disusul Kbd Clock berubah menjadi "0 dan kembali "1 lagi, ini berarti
selesai mengirimkan data 1 bit.

o Setelah mengirim ‘srart bit", dikirimkan bit 0, bit 1 dan seterusnya sampal
it 7.

o Menyusul dikirim ‘parity bit’, vaitu bit kontrol yang berguna bagi host
penerima data untuk memastikan data yang diterima tidak ada kesalahan.
Jika banyaknya bit 1" yang terdapat di bit 0 sampai 7 ganjil, ‘parity bit’
akan bernilai "1".

e Schagai penutup (stop bif) Kbd Data dikembalikan ke keadaan

normalnya, yaitu '1°.
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Gambar 2.9 Sinyal Pengiriman Data Keyboard

2.4 Pemutar/Perekam Suvara ISD25120

Peralatan penyimpan informasi suara, ISD seri 25120 mempunyai kualitas
bagus, dengan durasi penyimpanan 60 sampai 120 detik. Peralatan CMOS yang
ada didalamnya adalah Chip Oscilutor, Microphone preamplifier, Automatic gain
control, antiliasing filter, smouthing filter, speaker amplifier. 15D25120 adalah
kompatibel dengan mikrokontroler AT R9C8252. Alamat dan jalur kendali dapat
dihubungkan dengan mikrokontroler, sehingga mengijinkan penyimpanan dan
pengalamatan yang komplek. Perekam disimpan dalam svatu chip yang tidak
mudah berubah dalam cell memori. Sinyal suara dan audio disimpan sccara
langsung ke memor pada tempat naturalnya dengan kualitas suara yang bagus.

Adapun susunan kaki-kaki ISD25120 ditunjukkan dalam Gambar 2.3. berikut*
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Gambar 2.10 Susunan kaki [SD25120""!
Penjelasan dari fungsi spesifik masing-masing kaki dari 1SD25120 adalah
sebagai berikut:

® Voltuge Input (Veea, Veed), untuk mengurangi roise, rangkaian analog dan
digital dalam IC 1SD25120 digunakan power suplay tersendini dalam pak.

® (Ground Input (Vssa, Vssd), pin ini harus dihubungkan dalam power suplay
ground dengan impedansi rendah.

® Power Down Input (PD), ketika sedang tidak digunakan untuk merekam
atau menvalakan, pin PD hatus diberi logika tinggi. Ketika pulsa overflow
(OVF) rendah, PD harus dibawa ke logika tinggi untuk me-reset addres
pointer kembali ke awal perckam atau playback.

® Chip Enable Input (CE), pin CE dibeni logika rendah untuk membolehkan
operasi perekam atau playback. Alamat input dan playbackirecord input
(P/R) ditahan dengan adanya transist turun dari CE.

® Playback Record Input (P/R) input ditahan dengan adanya transisi turun
dari pin CE. Logika finggi akan mermilih plavback cycle dan logika rendah
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untuk memilih record cycle. Untuk Record Cycle, alamat input
menetapkan mulainya alamat dan merckam secara kontinyu sampai PD
atau CE ke transisi tinggi atau dengan adanya overflow. Ketika Record
Cyele berhenti dengan adanya transisi tinggi dari PD atau CE, Sinyal Znd-
Of-Message (EOM) disimpan dialamat terakhir di memor. Untuk
Playback cycle, alamat input menetapkan mulainya dan akan memutar
suara perekam sampai alamat EOM ditemukan.

® End-Of-MessageRun Outpur (FOM), sebuah alamat akan dimasukkan
secara otomatis diakhir masing-masing perekam. Pulsa Qutput EOM akan
rendah untuk setiap periode dari Trom diakhir masing-masing perekam

@ Microphone fnput (MIC), digunakan untuk mentransfer sinyal suara ke on-
chip preamplifier. Rangkaian On-Chip Automatic Gain Comrol {(AGC)
mengontrol penguatan dari penguat mula dari —15 sampai 24 dB.

® Micriphone Reference input (MIC REF), adalsh input pembalik ke
microphone preamplifier. Ini untuk memberikan noise-cancelmg atau
common-mode rejection input ke [C ini ketika dihubungkan ke sebuah
mikrofon diferensial

® Overflow Cutpur (OVF), sinyal pulsa rendah pada akhir tempat memori,
mengindiaksikan bahwa IC ini telah terpenuh dan pesan ielah melebihi
kapasitas. Keluaran OVF kemudian ditkuti masukan CE sampai pulsa FD
telah mereset. Pin ini juga dapat untuk menambah beberapa IC 15D25120

antuk menambah durasi record pluyback.
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@ Automatic Gam Control (AGC), age secars dinamik mengubah penguatan
dari penguat mula untuk mengimbangi dari lebar jarak dan level mikrofon
input. AGC memberikan jarak secara penuh dar suara rendah ke tinggt
untuk direkam dengan distorsi minimal.

® Anaivg Qutput (ANA OUT), pin ini memberikan keluaran penguat mula ke
pengguna. Teganagan penguatan dari pengual mula ditentukan oleh level
tegangan dari pin AGC.

® dnolog [npwt (ANA [IN), pin masukan analop akan mentransfer sinyal
kedalam chip untuk perekaman. Untuk masukan mikrofon, pin ANA OUT
harus dihubungkan ke kapasitor eksternal ke pin ANA IN. Jika permintaan
input diperoleh dari sumber lain dari mikrofon, sinyal ini dapat langsung
dikopel oleh kapasitor ke pin ANA IN.

® [ksternal Clock Input (XCLK), untuk 1SD25120 mempunya sebuah pudl-
down internal, Frekuensi clock sampling internal kurang lebih 1% dari
spesifikasi, Frekuensi ini berfariasi dan + 2.25% berada pada suhu kamar
dan dalam range tegangan operasi, [nternal clock mempunyai toleransi +
5% pada temperatur dan tegangan kerja Jika power suplay yang
digunakan mempunyai presisi linggi,maka alat ini dapat diclock langsung
pada pin XCLK. Duty Cycle pada masukan clock tidak perlu
dipermasalahkan karena cfock dengan segera dibagi dua. Jika pin XCLK
tidak digunakan, harus dihubungkan ke ground

® Speaker Owput (SP+SP-), ISD25120 telah mempunyai driver on-chip

diferensial speaker, sanggup memikul beban 50 mW dalam 16 € dan
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AUX IN. Speaker output berada pada level Vssa selama proses record dan
power down.,

® Auxiliry Input (AUX IN), dihubungkan langsung ke kaki keluaran amplifier
dan keluaran speaker ketika CE, PR berada pada logika tingm dan
playback tidak aktif.

® dddres/Mode Tnput (AXMX), mempunyai dua fungsi tergantung pada level
dari dua most significant Bit (MSB) dari alamat tersebut (A8 dan A9). Jika
salah satu atau keduanya dari dua MSB berlogika rendah, semua input
dianggap sebagai bit alamat dan digunakan sebagai awal alamat untuk
proses record atau playback cyele terbaru. Alamat input dstahan oleh
ransisi turon dari CE. Jika kedua MSB, berlogika tinggi, masukan
adressimode dianggap sebagai bit mode 1SD25120

2.5 Penguat Sinyal AC

Di dalam beberapa aplikasi dibutuhkan untuk memberikan penguatan

kepada sebuah sinyal ac sementara sinyal DC lainnya vang muncul harus diblok.
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Gambar 2.11 Gambar penguat sinyal AC"”
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Tegangan keluaran Vo sebagai sebuah fungsi variabel komplek 5 didapat

dari persamaan rangkaian pada gambar 2.11 menjadi-
Vo = EaxAoL

Ve  =tegangan keluaran

Ed = tegangan pada masukan (+)— tegangan pada masukan (-)

Aol = gain tegangan untaian terbuka (200.000)
2.6 Latch

Latch digunakan untuk memisahkan antara bit — bit data dengan bit ~ bit
alamat yang dikeluarkan pada port 0 olch mikrokontroller AT 898¥252. Tipe yang
digunakan adalah 74HCTS73.Latch ini merupakan latch berdelapan yang
didalamnya terdapat rangkaian logika Flip-Flop D yang berarti hahwa saat enable
dan LE diberikan logika high ‘1’ maka keluaran Q akan memiliki nilal yang sama
dengan masukan D.Sedangkan bila LE diberikan logika low *0" maka keluaran
akan di kunci pada level daia yang telah diset sebelumnya (Q0).seperti pada tabel
benkut :

Tabel 2.10 Tabel fungsi Latch 74HCTS73

INPUTS INTERMAL OUTPUTS

oE | LE Dun LATCHES Qg 10 Gy

L H L L L

L H H H H

L L I L L

L L h H H

H I | 5 z

| H L h H =z |
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Gambar 2.12 Konfigurasi Pin- Pin 74HCT573
Fungsi dari tiap — tiap pin adalah sebagai berikut :
% OE adalah output enable berrfungsi untuk mengaktifkan output latch dan
harus diberikan logika rendah "0°.
% LE adalah Latch Enable berfungsi untuk membedakan input apakah

sebagai data atau sebagai address yang dikontrol oleh mik rokontroller.

l‘._-l'

DO — D7 adalah input 8 bit.

» QO — Q7 adalah output 8 bit

% YCC adalah sumber tegangan +5volt.

% GND adalah Ground 0 volt
2.7 EEPROM AT28Co4

AT28C64 merupakan SK-byte non-volatile Electrically Erassable and

Programmable Read Only Memory dengan feture penggunaan yang mudah IC
memory ini dapat diakses seperti mengakses static RAM bias pada saatl siklus

baca dan tulis tanpa memerlukan komponen tambahan lain. Selama proses
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penulisan byte, alamat dan data di latch secara internal sehingga alamat dan data
mikrokontroller dapat bebas untuk melakukan operast lain.

Sedangkan selama sikius tulis, IC ini akan berada pada state busy dan secara
otomatis menghapus dan menulis data yang di latch dengan menggunakan internal
control timer, Penditeksian akhir dari siklus tulis dapat dilakukan dengan
melakukan proses polling data pada /O, Pada saat akhir dari siklus tulis
dideteksi, maka akses umtuk melakukan siklus tulis dideteksi, maka akses untuk

melakukan siklus baca dan tulis yang baru dapat dilakukan.

ROVEBUSY —— —
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aB 0 g 2500 AB
A5 0 5 240 Ag
aa e 230 Aan
A0 7 20 Ok
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oz 3 13 180 oM
aND O 14 B0 103

Gambar 2.13 Konfigurasi Pin- Pin AT28C64

AD-Al12 -Alamat Input untuk akses lokasi data pada memori sesual dengan
yang dibutuhkan.
CE :Chip Enable untuk mengaktifkan memori agar dapat dilakukan

proses baca dan tulis, dan memiliki logika aktiflow,
OE :Output Enable
WE ‘Write Fnable

LO0-1/07 -Data Input dan Output,




VCC

VS5

-+5 volt tegangan sumber.

:Ground.

Mode Operasi AT28C64 :

%

g

>

READ MODE

AT28C64 memiliki dua fungsi control, kedua fungsi terscbutharus
memiliki logika yang sesuai agar didapat output yang diinginkan Saat pin
CE dan OFE low dan WE high, data yang tersimpan pada memon dengan
alamat yang ditunjuk oleh pin address akan dikeluarkan.

STANDBY MODE

AT238C64 berada pada kondisi standbay dengan memberikan logika high
pada masukan CL. Pada saat standbay mode output berada pada kondisi
impedansi tinggi dan tidak dipengaruhi oleh masukan OE.

DATA PROTECTION

Untuk memastikan integritas data, tenstama pada saat fegangan kritis naik-
turun maka data dapat dilindungi scbagai berikut ; Pertama, pada saat
VCC mendetcksi tegangan 3.3 volt maka data program tidak akan
terhapus,dan pada saat VCC dibawah 3.3V sirkuit masih bisa berjalan.
Kedua, pada saat WE menyaring dan mencegah WE berada pada pulsa
dibawah 10ns untuk waktu siklus tulis. Ketiga, menahan WE atau CE pada
kondisi high dan OE low, untuk melindungi siklus tulis selama power on

dan power off{Vec)
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# WRITE MODE
Penulisan data AT28C64 juga sama seperti penulisan pada RAM Pulsa
rendah dari WEatau CE input dengan OE tinggi dan CE atau WE rendah
secara berturut-turut akan memberikan sinyal awal penulisan data. Lokast
alamat ini di latch pada saat transisi rendah dari WE (atau CE), dan data
akan di latch pada saat transisi naik. Secara infemal device akan self-clear
sebelum dilakukan penulisan.

» DATA POLLING
AT28C64 menyediakan data polling untuk memberikan sinyal bahwa
proses penulisan data telah berakhir, Selama ferjadi siklus tulis, jika
dilakukan proses pembacaan tehadap data yang sedang ditulis maka L0y
akan mengeluarkan nilm komplemen dari data tersebut (output yang lain
tidak didefinisikan). Jika siklus wlis selesai dilakukan, maka semua data
akan muncul di semua output.

% ELECTRONIC SIGNATURE FOR DEVICE IDENTIFICATION
Suatu baris ekstra 32byte pada memori EEPROM adalah berguna untuk
identifikasi alat. Dengan menggunakan alamat penunjuk 7E0 sampai 7FF,
Penambahan byte dapat dibaca dan tulis sama seperti prosese memori
regular.

» CHIP CLEAR
Semua data mungkin dapat dihapus dalam waktu | detk dengan
memberikan tegangan 12 volt pada pin OE dan memberikan tegangan low
pada WE dan CE.Prosedur ini akan membersihkan semua data pada

MEMOTL.




BAB 111

PERANCANGAN DAN PEMBUATAN ALAT

Dalam bab ini akuan dibahas mengenai perancangan dan pembuatan alat
yang meliputi perangkat keras (hardware) , perangkat lunak (software), dan
perancangan database EEPROM. Pembahasan dalam bab ini akan dilakukan

perblok seperti perancangan berikut int |

3.1. Perancangun Perangkat Keras (Hardware)
Perancangan hardware utamanya adalah berdasarkan blok sistem dari

seluruh proses seperti yang ditunjukkan oleh gambar 3.1 berikut ini:
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Gambar 3.1 Diagram Blok Keseluruhan Sistem

Fungsi dari tiap-tiap blok diagram dijelaskan sebagai berikut :
1, Unit system MC 8958252 merupakan unit pengolah data.

9 Unit LCD berfungsi untuk menampilkan data/output data.

3. Unit keyboard berfungsi untuk memasukkan data/input data

4 Unit EEPROM berfungsi untuk melakukan proses penyimpanan data.
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3.1.1. Sistem Mikrokontroller AT8958252

mikrokontroller ATB9S8252 berfungsi sebagai pengolah data yang
dihasilkan oleh penckanan keypad yang berfungsi sebagai inputan dan
menampilkan daia tersebut ke dalam LCD yang berfungsi sebagal outputan.
Mikrokontroller juga akan menampilkan data identitas penulis ke dalam LCD
pada awal penyalaan sistem.

Pengaturan jalur inpwt dan output pada rangkaian mikrokontrolier untuk
sebuah rancangan terprogram, sangat berkaitan erat dengan program yang kita
buat. Agar tidak terjadi kesalahan saat pembacaan data, mikrokontroller
menvediakan jalur-jalur 32 mpuf-outpul  yang dapat digunakan secara
berkelompok atau bersamaan untuk tiap kelompok terisi § bit. Untuk lebih
jelasnya, hubungan mikrokontroller dengan perangkat pendukungnya dapat dilihat

dalam gambar 3.2 di bawah ini :
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Gambar 3.2 Perancangan Sistem Mikrokontrolier
ATROSE252




ilakukan oleh mikmkoutmller ditentukan oleh

yang mengendalikan mikrokontroller terscbut.
ang sudah tersedia

Sistem

ggunakan osilator internal ¥
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Gambar 3.3 Perancangan Rangkaian Clock
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+ Heset

Untuk meresei mikrokontroller AT8958252, maka pin RST dibeni logika

tinggi sclama sckurangnya dua siklus mesm (24 perode osilator).  Untuk

membangkitkan sinyal reset kapasitor dibubungkan dengan Vec dan schuah resistor

yang dihubungkan ke ground. Rangkaian resef ditunjukkan dalam gambar 3.4 scbagai

benikut
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Gambar 3.4 Perancangan Rangkaian Reset

Karena kristal yang digunakan mempunyai frekuensi sebesar 12 MHz, maka

catu periode membutuhikan waktu sebesar :
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Sehingga waktu minimal logika tinggi yang dibutubkan untuk merese!
mikrokontroller adalah :
Reset (min) = ¢ = periode yang dibutuhkan
=8333 x10%%24-1999 us
Jadi mikrokontroller membutuhkan waktu minmal 1,999 ps untuk mereset.
Waktu minimal imilah vang dijadikan pedoman untuk menentukan nilai R dan C. Dari
persamaan konstanta waktu ¢ =R x C ( William H Hyat, 1998, h132 [1] ) dan jika

nilai R ditentukan sebesar 10 k€, maka nilai C adalah :

C =

g -

_ 1,999x107
10x10°

=199,9 x107"*F
Kapasitor mimimal yang dibutuhkan adalah 199.9 pF. Dengan menggunakan
kapasitor sebesar 10 u F, maka akan menjamin waktu reset di atas nilai mmnimal wakiu

yang dibutuhkan untuk mereset mikrokontroller.

3.1.2. LCD M1632

LCD Display Module MI632 buatan Seiko Instrument Inc. adalah
komponen display yang paling umum digunakan saat ini. LCD M1632 merupakan
panel LCD sebagai media penampil informasi dalam bentuk huruffangka dua

baris, masing-masing baris bisa menampung 16 hurufiangka.
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Untuk berhubungan dengan mikrokontroller, pemakai LCD M1632
dilengkapi dengan 8 jalur data (DB0..DB7) yang dipakai untuk menyalurkan kode
ASCII maupun periniah pengatur kejanya M1632. Selain itu dilengkapi pula
dengan E, R'W* dan RS seperti layaknya komponen yang kompatibel dengan
mikroprosesor.

RS, singkatan dari Register Sclect, dipakai untuk membedakan jems data
yang dikirim ke M1632, kalau RS=0 data yang dikirim adalah perintah untuk
mengatur kerja M1632, scbaliknya kalau RS~1 data yang dikirim adalah kode
ASCII yang ditampilkan.

Demikian pula saat pengambilan data, saat RS0 data yang diambil dari
M1632 merupakan data status yang mewakili aktivitas M1632, dan saat RS=1
maka data yang diambil merupakan kode ASCII dari data yang ditampilkan.

Proses mengirim/mengambil data ke/dari M1632 bisa dijabarkan sebagai
berikut :

% RS harus dipersiapkan dulu, untuk menentuken jenis data seperti yang
tclah dibicarakan di atas.

R/W* di-nol-kan untuk menandakan akan diadakan pengiriman data ke

"1"

M1632. Data yang akan dikirim disiapkan di DB0..DB7, sesaat kemudian
sinyal E di-satu-kan dan di-nol-kan kembali. Sinyal E merupakan sinyal
sinkronisasi, saat E berubah dari 1 menjadi 0 data di DBO .. DB7 ditenima
oleh M1632.

» Untuk mengambil data dan M1632 sinyal R/W* di-satu-kan, menyusul

sinyal E di-satu-kan. Pada saat E menjadi 1, MI632 akan meletakkan
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datanya di DBO .. DB7, data ini harus diambil sebelum sinyal E di-nol-kan
kembali.

M1632 mempunyai seperangkat perintah unfuk mengatar tata kegjanya,
perangkat perintah tersebut meliputi perintah untuk menghapus tampilan,
meletakkan kembali cursor pada bars huruf pertama baris pertama,
menghidup/matikan tampilan dan lain sebagainya, semua itu dibahas secara
terperine dalam Lembar Data M1632.

Untuk tampilan dipergunakan LCD Dot Matrik 2 x 16 karakter. Sinyal-
sinyal yang diperlukan oleh LCD adalah RS dan Enable, sinyal RS dan Enable
dipergunakan sebagai input yang outputnya dipakai untuk mengaktifkan LCD.
LCD akan akuf apabila mikrokontroller memberikan instruksi tulis pada LCD.
Saat kondisi RS don’t care dan Enable 0 maka LCD tetap pada kondisi semula,
pengiriman data ke LCD dilakukan saat RS berlogika 1 dan enable berlogika 1.
Instruksi dikirim pada LCD bila keadaan RS 0 dan Enable 1. Pin LCD ini untuk
data terkoneksi pada Por/ (0 mikrokontoller. Kemudian untuk RS dihubungkan
pada Porr 2.7, wlis/baca (Read Write) diberikan logika fow karena disini LCD
bersifat menulis date, dan yang terakhir Enable (E) dikendalikan dengan Port 2.6.

Gambar rangkaian 1.CD ditunjukkan pada gambar 3.5 sebagai berikut :
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Gambar 3.5 rangkaian 1.CD
3.1.3. Keyboard
Setiap kali salah satu tombol keyboard ditekan atau dilepas, Keyboard
akan mengirim kode ke frost (host adalah komputer jika keyboard dihubungkan ke
PC, atau berupa mikrokontroller jika keyboard dihubungkan ke peralatan berbasis

mikrokontroller).
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Gambar 3.6 Rangkaian Keyboard
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Komumkas: antar keyboard dan host adalah komunikasi dua arah,
keyboard mengirim scan code ke host, host bisa mengirim perintah untuk
mengatur kena dan keyboard. Kode perintah untuk keyboard tidak sebanyak scan
code, berikut im daftar kode perintah untuk keyboard (dalam heksadesimal)
adalah:

e ED, perintah uniuk menyalakan/memadamkan lampu indikator di
keyhboard, seielah menerima perintah ED dari host, keyboard akan
mcmawab dengan FA sebagai tanda perintah itu telah dikenali (ACK —
acknowfedge) dan menunggu 1 byfe perintah lagi dan Aost untuk
menentukan lampu indikator mana yang perlu di-nyala/padam-kan. 1 byre
perintah susulan tersebut akan diartikan sebapai berikut : bit 0 dipakai
umtuk mengatur lampu indikator screfl lock, bit 1 untuk Num Lock dan bit
2 untuk Cape Lock, bit-bit lainya diabaikan,

o« EE, dipaka fost untuk memenksa apakah keyboard masih aktif. Setelah
menerima perintah EE dari kost, keyvbourd akan menjawab dengan EE
pula, menandakan dirinya masth aktif.

o FO, ada keyboard yang dilengkapi 3 set scun code, perintah ini dipakai
untuk memilih scan code yang dipakai. Setelah menernima penintah FO
dari host, keyboard akan menjawab dengan FA sebagai tanda perintah ifu
telah dikenali (ACK — acknowledge) dan host menjawab 1 Mvre lag
(nilainya |, 2 atau 3umtuk memilih set scan code. Jika byfe vang
dikinmkan nilainva 0, keyvboard akan menjawab dengan nomor set scan

code yang dipakai
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F3, dipakai untuk mengatur kecepatan tanggapan keyboard (Typematic
Repeat Rate), setelah menerima perintah F3 dari host, kevboard akan
menjawab dengan FA scbagai tanda perintah itu telah dikenali (ACK -
acknowledge) dan host menjawab | byre nilai kecepatan tanggapan
kevboard yang dikehendaki.

F4, dipakai untuk mcng-aktif-kan kembali keyboard, setelah menerima
perintah ini kevboard akan menjawab dengan FA (ACK - acknowledge).
F5, dipakai untuk me-ponaktif-kan kevhoard, setelah menerima perintah
ini keyboard akan memawab dengan FA (ACK — acknowledge).

FE, dipakai meminta keyboard menginm ulang scan code terakhir yang
dikirim,

FF, perintah untuk me-reset keyboard

Selain perintah dan Aost, kevboard juga mempunyai kode-kode lain selain

scan code yang dikirimkan ke host, sebagai berikut :

FA, berarti ACK (acknowledee), yailu jawaban dan keyvboard bahwa
perintah dari Aost sudah dikenali dengan baik.

AA, berarti kevboard selesai memeriksa diri dan siap bekerja setelah diben
catu daya.

EE, identik dengan perintah EE diatas.

FE, artinva minta host mengulang perintah terakhir yang dikinm,

FF / 00, berarti terjady kesalahan di keybhoard,
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3.1.4. EEPROM

Memori data eksiernal merupakan memori baca/tulis dan untuk proses
pembacaan dan penulisan mehibatkan sinyal RD dan RW. Pengaksesan memori
eksternal dengan menggunakan intruksi MOVX, dan menggunakan data pointer
16 bit (DPTR), RO atau Rl scbagai register alamat. Interface mikrokontroller
menggunakan jalur RD{pin 17) yang dihubungkan dengan pin owput enable(OF)
EEPROM dan WR(pin [6} dihubungkan dengan write enablefWE) EEPROM.

Sedangkan Port 0 dan Port 2 pada mikrokontroller digunakan sebagai
jalur penghubung EEPROM untuk bus alamat dan bus data. Port 0 dapat
digunakan sebagai bus data dan alamat yang dapat diatur oleh [C
Latch(74HCT373). Sedangkan pada Port 2 hanya mengirim sinval untuk bus
alamat saja.

CGambar 3.7 merupakan rmangkaian mikrokontroller dengan 2 bush
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Gambar 3.7 Rangkaian Mikrokontroller dengan EEPROM
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J.1.5. ISD25120

Pada alat pengubah ieks memjadi suara ini pemutar/perekam suara
IS8D25120 digunakan untuk menyimpan rekaman suara yang berupa gabungan dua
buah fonem. Pemutar/perekam suara ISD25120 ini kompatibel dengan keluarga
MCS-51, schingga mudah untuk dihubungkan dengan mikrokontroler yang
digunakan yaitu ATS8953252. Alasan penggunaan pemutar/perekam suara
ISD25120 adalah karena pemutar/perekam suara ini memiliki kapasitas yang
cukup besar yaitu 120 detik yang terbagi menjadi 600 ruang alamat Sebagai
penyimpan rekaman suara, pin-pin [SD25120 dihubungkan pada rangkaian

mikrokontroler membentuk suatu sisiem minimum seperti dalam Gambar 3.8

B

aragifees

I

Gambar 3.8 Rangkaian 18025120

Pemutar/perckam suara mempunyai 10 jalur alamat dan 2 buah pin
kontrol, Pada perancangan ini pin-pin yang digunakan adalah:
A0-AT7 : Alamat [51) yang dihubungkan ke mikrokontroler ATE9S8252 port (.

CE  : digunakan untuk mengaktifkan 1SD25120 dan dibubungkan ke port3.0.
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PD  : digunakan untuk merekam ke 18D25120 dan dihubungken ke port3.1.
Pada pembuatan alat pengubah teks menjadi  suara, karena
pemutar/perckam suara ISD25120 memiliki durasi waktu 120 detik vang terbagi
menjadi 600 ruang alamat (alamat 000h sampai dengan alamat 257h) sehingga
tiap ruang alamat memiliki durasi 0.5 detik. Karena durasi waktu yang dibutuhkan
untuk mengucapkan 1 suku kata adalah 0,5 detik maka dibutuhkan 2 ruang alamat
pada ISD25120 untuk menyimpan rekaman satu suku kata Dengan demikian

I5D25120 dapat menampung 300 suku kata.

3.1.6. Penguat Audio

Penguat Audio digunakan untuk menguatkan tepangan keluaran dan
ISD25120 sehingpa suara yang dihasilkan menjadi lebih keras. Komponen utama
dan rangkaian penguat audio ini adalah IC Op-amp LM386. Adapun rangkaian

dari penguat audio i dapat ditunjukkan pada gambar 3.9 benkut:

SV
T
0 >
10k e—— 1< IA1386
220uF

a1 f #1

| SPEAKER
| S *
smf 100 J.

Gambar 3.9 Rangkaian Penpuat Aodio
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Dan gambar di atas maka dapai diketahwi besamya tegangan pada V,
yaitu sebesar:
Vo = Edtdor
Vo =tegangan keluaran
Ed  =tegangan pada masukan (+) - iegangan pada masukan (-)

AoL = gain tegangan untaian terbuka (200,000}

3.2. Perancangan Pengalamatan EEPROM

Perancangan database dalam FEPROM dilakukan dengan melakukan
pengisian data informasi terjemahan yang berbeda pada EEPROM dengan
kapasitas masing-masing 8K. Sehingga dapat diketahui bahwa semua EEPROM
menempati alamat mulai dari 0000H-1FFFH dan mempunyai kapasitas total
memori sebesar 8K

Pada perancangan alal inmi memon yang digunakan sebagai media
penyimpanan adalah memori EEPROM, memori EEPROM digunakan untuk
menyimpan data terjemahan bahasa inggris dan bahasa indonesia. Pada memon
EEPROM akan dibagi menjadi beberapa blok yang disediakan untuk proses
pengisian dan kemudian ditampilkan pada LCD, tiap blok tersebut memiliki lebar
alamat 32 address vang digunakan menyimpan data terjemahan yang kita can.
Dhari penjelasan diatas dapat digambarkan mulai dari memon pertama hingga vang

ketiga seperti gambar berikut
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0000H 32 address | D00OH
4 32 address T
32 address |
% 32 address | ‘
£D f |
= § | | ! 3
E [ i o
B I
EC
8 '
g | } |
L) il KN "l’
1FFFH { 32 address 1FFFH

Gambar 3.10 Pembagian Alamat memori untuk terjemahan inggris-indonesia

3.3. Perancangan Perangkat Lunak

Perancangan perangkat lunak sangat diperlukan olch programmer dalam
mempermudah menentukan langkah-langkah atau alur dan program. Selain
mempermudah langkah-langkah pemrograman, diagram alir juga difungsikan
supaya program sesuai dan sinkron dengan kerja perangkal keras (hardware),
sehingga sesuai dengan apa yang direncanakan. Mikrokontroller AT89S8252
menggunakan bahasa assembly MCS-51 karena mikrokontroller ini adalah masih
keluarga MCS-51. Untuk compifer menggunakan SDCC (Small Device C
Compiler) dan untuk software downloading programmer-nya menggunakan
Pony-Prog 2000 - Serial Device Programmer, kedua software mi dapat

didowrdoad di internet secara freeware.
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3.3.1. Diagram Alir (Flowchart)

Mendesain fowchart sebelum membuat suatu program sangatlah penting,
sehingga program yang akan dirancang sedemikian rupa, dapalt memaksimalkan
bahasa assembler yang disediakan oleh mikrokontroller. Selain itu juga
memudahkan dalam penganalisaan bila terjadi kesalahan saat membuat program.
dengan demikian akan menghasilkan suatu program yang waktu mengeksekusi
bahasa atau menjalankan program sangal cepal Agar perancangan perangkat
lunak mi1 dalam pemahamannya lebth mudah, maka ditunjukkan seperti vang

dalam gambar di bawah 1m :

3.3.1.1. Diagram Alir (Flowcharr) Utama

S
L etard ]
Pilit meny |
] Yos |
" Apakah pillh "~ | | Prosss | |
"o Terjemshan™ f,f-?—'*| Rentam: [ ——————

il O Yes |
T Apakeh pilih T Prosas: |
e, “Tambah Deta™ .~ ™ | tambah data | Y
Ma
AT
C W |
 Apakah piih Proses baca I
e —
“e._“Baca Data™? - data | 3
""\-\._ .___."' |
-H-"I"-J e o) B N i, 11 %

Gambar 3.11 flowchart utama
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3.3.1.2. Diagram Alir (Flowchart) Untuk Searching / Pencarian Data

o

i BTART |

J Baca  /
;o lyboard S
L ——
) gl
/ Tampivan
Fi di LoD /

semantars dengan
data di EEPROM

e -
N i

Mo

g
<" apakah data sca 7 »—.{
G

. -
" o

- 1

LTt Mo |
’_,.-*fpnln:“-u\_h
{‘_\_Tnn'hnlu'lnr _“_,'-— —-
. Diekan -

Yes I
Pacah Kata
manjadi pasLngan
subm kakn
!T::Lj
| paamngen Pt

| meniad alamak
C 8D IS0

Tk ol LED “Diaka
Tdak ada™

i

(zambar 3.12 Flowchart Untuk Proses Pencarian Data
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3.3.1.3. Diagram Alir (Flowcharr) Untuk Menambah Data

\\\‘
{ START )
¥
LCD Open J
—r .
v

e -
=7 Memon . e o
£ kosong S m_._{-"‘zlulemnri Hosong -
. Tidak Ada 2" L AT T
Yes Yis
Lt v
Tulis Ambil Data
Memuory Fenuh I e
LCOLIne 2 v
L Simpan Data

Gambar 3.13 Flowchart Untuk Proses Menambah Data
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33.1.4. Diagram Alir (Flowchart) Untuk Baca Data

| Lo E‘.‘IpﬂnJ
-

Start EEPROM
Address Q000N
| Tampitkan Data |
EEPROM
| LCD Line 1
| LCDLine 2
Ne— .
Sﬁl
o Pt e
Apakan pfiakan tun:iiﬁ\ A
ﬂpﬂlmh tnrrmr el g ~Apakah oMbt
< UP"ditekan? - Te— Nawt DOWN® /’_ No™ JENTER' unmw— P <ESC” ditekan?
\ el \\ ! ? H i ? ~
e "‘T/ g R ) \\ I
I | !
Ya-s Yes ‘Fm |
| | L 2 . /R |
Hwan-_ni Addrees Tambah Address - i
EEPROM dg32 | EEPROM dg 32 ! Sl Ylm

s 4 | _;_ﬂ

Gambar 3.14 Flowchart Untuk Proses Baca Data
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. Page 2
init:  1call  led_in

ﬁu]ai: moy DFTR,#nama
Jeall Timel
Moy Hurf,#16

Teall tulis
Tecall Tine2
mav Hurf,#16
Teall tulis
lcall delayl
mov DPTR, #judul
Tecall Tinel
mov Hurt,#16
Teall tulis
Tecall Tine?
oy Hurf,#16
Tcall tulis
lcall delayl
Tjmp mulai

ﬁenuﬂﬂ: Jeall Tedelr

may DPTR, #elckms
Teatl Tinel
mav Hurf,#16

lcall twlis
menudl: 1call  scnkbd

cjne RO, #118,menu0?2 ; tekan esc
mov SP,#07h
13mp muiai

menul? : c}ne RO, #0920, menull tekan enter

-

1imp kamus
menui0: lcall Tcdclr

mov DPFTR, #mskdta

Tcall Tinel

moy Hurf,#16

lcall  tuldis
menull: lcall  scnkbd

cjne RO,#11E ,manull i tekan esc
mov 5¢,#07h
1jmp mulai
menul?: clne RO, #090, menull : tekan enter
Timp 1sdkms ; is1 data kamus

ﬁenu?ﬂ: Tcall Tecdcr

PO DPTR,#bcadta
Tcall  Tinel
moy Hurf,#16

Tcall tulis
menu2l: 1call scnkbd

Ccjne RO, #118 ,menul? : tekan esc
mov sp,#07h
Tjmp muiai

menu22: cine RO ,#090 ,menu2l ; tekan enter

1jmp bodkms
ﬁamus: Tcall Tedclr

clr Steld ! reset status enter 0
clr stel : reset status enter 1
clr stel ! reset status enter 2
clr 5te’ ; reset status enter 3

kamusD: 1call rstchr
Tcall tg_tkn
[ chl0,.A
1call w_chr
Tcall tg_thn
mov Chll,.a
1call  w_chr
1call to_tkn
mov chl2, A
1call  w_chr
1call tg_tkn
mon Chl3,a
Tcall  w_chr
tecall tg_tkn
Mo Cchl4.A




kamusl:

T -
caridt:

crdtal:

crdtal:
crital:

crdta3:

cekD0:

cek0l:

cekDZ:

cekl3:

cek(4:

Tecall
1ecall
may
Jcall
Tecall
may

Teall
Tecall

moV
Teall
Tcall
MW
Teall
Jeall
MmOy
Tcall
Teall

mov
Teall
Tcall
moy
Tecall
Tcall
mov
Tcall
1call
mav
Teall
1call
Moy
Teall
Tcall
moy
Teall
Teall
Jcall
moY
1imp
ret

clr
P
mav
Moy
mov
mov
cjne
1jmp
moY
Tcall
d%nz
cir
MOVX
mov
subb
cjne
inc
Moy
Y
subb
cjne
inc
Moy
MoV
subb
cjne
inc
mowvx
Moy
subb
cjne
inc
MOV
MOW
subb
cjne
inc

w_chr
tg_tkn
Chls,A
w_chr
tg_tkn
chig, A
w_chr
to_tkn
chl7,A
w_chr
tg_tkn
ChiR,aA
w_chr
tg_tkn
Chli9, a
w_chr
tg_tkn
Chla.a
w_chr
tg tkn
ChlB,A
w_ichre
tg tkn
chlc,A
w_chr
tg_tkn
Cchlp.Aa
w_chr
tg_tkn
chle, A
w_chr
tg_tkn
chlE,A
w_chr
tlsscn
caridt
sp,#07h
mulai

CMEM
sttp
cntl,#0
Cnt3, #255
DPTR, #0000h
A,Cntl

A, #0,crdtal
crdtal
Ccrnt2,Cntl
ctadlé
Entz.crdtaz

A, GDPTR
B,Chl0

ALB
A, #0,cakOl
DFTR

A, GBDPTR
B,chll
AR

AL, #0,cek0?2
DFTR
A,QDPTR
B,ChlZ

ALB
A, #0, cek03
DPTR

A BDPTR
B,Chl3

ALB

AL #D, cekl4d
DPTR

A, BDPTR
8,Chl4

AB
AL #0, ceks
DPFTR
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cek05:
cekdi:
cekld7:
cek(8:
cek0d:
cekla:
cekdB:
cekldC:
cekln:
cekQE:
cekiF:
(:'::I"dta.‘i-l
crdtah:

crdtab:
crdta7:

&rdtaﬁ:

Erdtag:

crotaa:

mowvx
moy
subb
cine
nc
MOVY
Moy
subb
cine
inc
MOV
moy
subb
cjne
inc
MoOVX
oV
subb
cjne
inc
MmOV
mov
subb
cine
inc
MOV X
moyv
subb
cine
inc
MOVX
moy
subb
cjne
inc
movy
mov
subb
cine
inc
movX
oy
subb
cine
inc
MOVX
MmOV
subb
cine
inc
MoV
mov
subb
Lne
inc

b

Jmp
mov
dec
mov
cjne
1imp
mev
Tecall
dinz

Tcall
Tcall
Timp
inc
1call
dinz
1call
1jmp
1imp

A GDPTR
8,chis
AR

AL #0, cekDb
DPTR

A, ODPTR
B,chle

AR
A, #0,cekD7
DFTR

A, BDPTR
g,chl?

A,B

A, #0,cekDB
DPTR
A,BDPTR
B,Chl8

A,B

A, #0, cekD9
DPTR

A, EDPTR

B ,Chl9

ALB

A #0, ceka
DFTR

A, EDPTR
B.Chla

ALB

A, #0, cekiR
OPTR

A, GDPTR
E,chlB

A,B

AL #0, cekc
DFTR

A ,BDPTR
B,ChlC
AB

A #D, ceklD
DPTR

A,EDFTR
g,chip

A.B

AL#0, ceklE
DPFTR

A, BDPTR
B,ChlEe

ALB

AL #O, caklF
DPTR
A,BDFTR
B,ChlF

ALB

A, #0,crdta%9
DPFTR

Sttp.crdtad
crdtal
DPTR, #0000h
€ntl
A,Cntl

A, #0,crdtab
crdtad
cnt?,cntl
ctadlé
cnt?, crdta’l

Tine
t1sjwb
crdtaRi

cntl

rbhsts
Cnt3,crdtaa
tisndt
crdtap
crdtad
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crdtag:

crdtac:

crdtaD:

t1sjwb:

%Sdkmﬁ:

1call
cine
1jmp
cine
Tecall
seth
mov
Timp
movy
moy
Tcall
inc
MoVX
MO
Teall
inc
movx

mav
Tcall
inc
mav

may
lcall
inc
movx
mov
Teall
inc
movx
MOy
Tecall
inc
MOvX

moY
1call
1nc
RO X
oY
Tcall
inc
MOV
moy
Tcall
inc
MoYX
moy
Teall
inc
MOV
mov
Jecall
inc
movY

mav
Tecall
inc
movx
mov
Tcall
inc
MoK

mov
Tcall
inc
movX

mow
1call
ing
movx
moy
1call
ret

Tcall
clr
clr

scnkbd

RO, #118, crdtac
crdtap

RO, #090,crdtaB
bicara

CMEM

SP,#07h

mulai

AL BDPTR
ch20,A
cknull
DFTR

A, BDPTR
Ch2l.,A
ckrull
DFTR

A, BDPTR
Ch22,A
cknull
DFTR

A, GDPTR
chZ3,A
chknull
DPTR

A GDPTR
ch24,A
ckiull
DFTR

A, BDPTR
Ch25,A
cknul
DPTR
A,BDFTR
Ch26,A
cknull
OPTH

AL EDFTR
ch27,A
cknull
OPFTR

A, BDPTR
ch28,A
cknutl
DFTR

A BDPTR
ChZ9,4A
cknull
DPFTR

A, BDPTR
ChZA,A
cknu11
DPFTR

A, BDPTR
Ch2B,A
chknull
DPTR

A, ODPTR
chzc,a
cknull
DFTR

A, QDPTR
ChiZD,A
cknu11
DPTR

A&, GDPTR
ChZE. A
cknuil
DPFTR

&, DDPTR
Ch2F,A
clnull

Tedclr
Stald
Sstel
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; tekan esc

; tekan enter

reset status enter 0
reset status enter 1




Page &
clr Stal ; reset status enter 2
seth Sted ; reset status enter 3
isdkmd: leall rstchr

mov ChiOF, A
Tcall w_chr
sath Stel

%Edkml: Teall Tine2




isdkm?:

ﬁcdkms:
bckms0:

bckmsl:
bckms2:

bokms3:
bckmsd:

bclkmss :
bckmsg:

bckms? :
bckmsa:

bckms0:

ﬂe1km5:

delkm;

de Thml:
deThkmz -

deTkm3 :

Tcall
T1call
mav
Tcall
Tcall
Y
Jeail
1call
[243%
lcall
Tecall
MoV
Tcall
Tcall
Mo
Jcall
Teall
mov
Tecall
Jcall
moyv
Tcall
Jcall
mov
Jcall
lecall
Tcall
MO
Timp
ret

mov
mov
mov
cjne
Timp

M
1call
dinz
Tcall
Tcall
cjna
dec
mow
cjne

1jmp
cine
inc
mov
cjne

1imp
cine
Tcall
mov
1imp
cjna

1imp

mow
Tcall

mov
Tcall
mon
TJeall
mowv
Teall
mov
mo
cine
Timp
mows
Tcall
dinz
Mo

w_chr
tg _tkn
Chlg,A
w_nhE
tg _tkn
{ﬁiﬂ.n
w_chr
tg _tkn
Chla, A
w_chr
tg_tkn
chle,a
w_chr
tog tkn
Chlc,A
w_chr
tg _tkn
ChlD,A
w_chr
tg thn
chic,a
w_chr
tg_tkn
ChlF,A
w_chr
tlsswvg
t1smem
sp, #07h
mulad

ontl,#0
DPTR , #0000h
A,Cntl

A #0, bekms]
bckms3
Cnt2,Cntl
ctad3z
cnt2,bckms2
rd_mem

scnkbd
al,#117 ,bckms6
cntl

A Cntl

AL #255,bckms5

RO, #114 , bckmsB8
cntl

A,Cntl

A, #100,bckms?

R, #113, hckms9
deikms

SP,#)Th

muiad

RO, #118 ,bckms4
sP,#07h

mulai

DPTR,#deletg
Tinel
Hurf,#16
tulis .
DPTR, #plwait
line?
Hurt,#16
tulis

DPTR, #0000h
A,Cntl

AL #0, delkml
dalkm3
cnt?,.Cntl
ctad32

cnt2, delkm2
cnt,#32
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Page B
clr CMEM
dalkmd: mov A, #0FFh
WOV dDPTR A
Teall  wiowr
inc DFTR
dinz cntl, delkmd
seth CMEM
ret

Fstchr: mow ChO0 , #0FFh
moy chil,#0FFh
mov chi2 ,#0rrh

me Ch03 ,#0FFh
mov Chi4 ,#0FFh
mowv ChO5 ,#0FFh

mov ch06,#0FFh
mov Cch7 ,#0FFh

mow Ch8,#0FFh
mow chog, #0FFh
ow Chia , #0FFh
mov chie, #0FFh
Mo ChiC , #0FFh
mov chio ,#0FFh
MOV ChiE ,#0FFh
moyv chiF ,#0FFh
MY Chl0,#0FFh
mov Chll,#0FFh
MOV Chiz2,#0Frh
MY Ch13,#0FFh
Moy Chl4,#0FrFh
mov Chl5,#0FFh
MoV Chl6G,#0FFh
Moy Chl7 ,#0FFh
mav Chl&,#0FFh
Moy Ch19,#0FFh
mov Chla,#0FFh
moyv Chle,#0FFh
mov Chlc,#0FFh
moy chlp,#0FfFh
mov Chle,#0FFh
mov chlFr,#0FFh
ret
tg_tkn: jnb stel, tgtkn2
clr Stal)
seth Stel
tgtknd: jb Sted, tgtknl
Jmp kamusl
tgtknl: jnb Stad, tgtknd
Jmp isdkml
tgrkn?: jnb stel,tgthn3d
clr stel

1jm i sdkm2

totknd: Tcall  scnkbd
cjne RO,#255,tgtknd
1imp tgtkn3

tgtknd: cgne RO, #0090, tgtknb
3 stel,tgthns

?etb SteE :

imp tgtkn

jg stel, tgtknb

seth Stel

1imp tgtkns

tgtknb: cjne RO, #1188, tgtkn?
mov Sp,#07h
Timp mul ai

tgtkn7: ret

tgtkn5:

tlsmem: clir CMEM
moy oPTR,#00000
timemO: mowx A, BDPTR
cjne A, #0FFh, tlmeml
?]m? tmem?2
timeml: lcall ctad3?
1]m? T Imemi
timemZ: lcall wWr_mem




ctadl6:
cadl6:

ctadi2:
cad32:

;bhsts:

rbhst:
rbhstl:

wr_mem:

ceth
ret

mow
inc
dijnz
ret

Mo
inc
dinz
ret
ib
fetb
1?mp
clr
ret

mov
movXx
lcall
inc
mov
Mmovx
lcall
mc
mov
movx
1call
inc
mov
MovX
Tcall
inc
mov
movX
Tcall
inc
mov
MOVX
Tcall
nc
mov
[LoLT) S
1call
inc
mov
MR
1call
inc

movX
lcall
nc
mov

movX
1call
mnc
moy

HOVY
lcall
inc
moy
MOVX
Teal
inc
moy
movx
Teall
inc
mov
movx
lcall
nc
mos
MOVX

CMEM

cntl,#16
DPTR
cntld, cadlb

CntQ,#32
DPTR
Cntl0, cad3?

sttp, rbhstl
sStrp

rbhstl

Sttp

A, ChO0
@ADPTR A
wi_wr
DPTR

A, Ch0l
ADPTR, A
WLT_wr
DPFTR

A, Ch02
BDPTR, A
wi_wr
DPTR

A, ChD3
GDPTE, A
wi_wr
DPTR
a,Cho4
BDPTR A
wi_wr
DPTR

A&, ChO5
@GDPTR , A
wt_wr
DFTE

A, ChOD&
@OPTR, A
WL wr
DPTR

&, Ch07
@pPTR, A
WE_wr
DPTR

A, ChOg
BOPTR, A
WL_wr
DFTR

A, Ch09
BOPTR A
Wit_wr
DFTR

AL Chia
QDPTR, A
wi_wr
DPTR

A, Chls
BOPTR, A
wWt_wr
DPTR

&, ChOC
ADPTR, A
wWt_wr
DFTR

& ,ChOD
BDFTR, A
wi_wr
DPTR

A, ChOE
@DPTR, A
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;d_mem:

tisinl:

1call
inc
mov
MoV
Teall
inc
mov
mowvx
1ecall
ine
mov
movx
Tecall
inc
mow
movx
Teall
ing
mov
movx
Tcall
inec
mov
MOAX
Tcall
ine
MOy
MOVX
Teall
inc

movy
Teall
inc
Moy
MoV
1call
inc
moy
MoV
1call
inc
mov
MOVE
Teall
inc
mov
mOVX
Tcall
inc
mov
MO
Tcall
inc
mov
movx
1call
inc
moy
mowvx
tcall
inc
mov

movwx
Tcall
inc
MW
movx
Tcall
retc

clr
mow
1call
MOVX
Tcall
inc

wi_wr
DFTR

A, ChOF
GOPTR . A
wi_wr
OPTR
AL, Chl0
GDPTR , A
wi_wr
DPTH
a,chll
@DPTR , A
wit_wr
DPTR
a,Chl2
GDPTR A
wit_wr
DPTR
A,Chl3
@DFTR , A
wit_wr
DPTR
A,Chld
ADPTR A
wi_wr
OPTR
A,Chl15
ADPTR , A
wi_wr
DPTR

A, Chlé
ADPTR , &
wt_wr
DFTR
A,Ch1?
BDPTR.A
wi_wr
DPTR
A,CchlB
ADPTR A
wi_wr
DPTR
&,Chl9
ADPTR , A
wi_wr
DPTR

A, Chla
U4DPTR , A
wit_wr
DPTR
A,Chle
ADPTR , A
wit_wr
DPTR
A,Chlc
ADPTR,A
WE_Wr
DPTR
A,ChlD
@DPTR , A
wWi_wr
DPTR

A, ChlE
{dDPTR, A
wt_wr
DPFTR

A, ChlF
BDPTR, A
wWt_wr

CMEM
cnth, #16
Tinel

A, ODPTR
cknul]
DPTR
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dinz cntd,tlsInl
mov Cntd,#16
Teall Tined
t1sInZ2: movx A, BDPTR
leall  cknull
nc DOPFTR
djnz cntl,t1s1n2
seth CMEM

ret
cknull: cjne A, #0FFh,cknul
mov A !
cknul: mav Pﬁ,A
Tcall  w_chr
rat
tlssen: mov DPTR,#scanig
Tcall TineZ
MoV Hurf,#16
Tcall tulis
ret
tlsndt: mov DPTR, #nodata
Teall Tine
maov Hurf,#16
Tcall tulis
Tcall delayp
ret
tlsswg: mov DPTR,#saving
Teall Tinel
moy Hurf,#16
Tcall tuldis
mov DPTR,#plwait
Tcall Tined
mov Hurf ,#16
Tcall tulis
ret
bicara: mov Ucap,#0
moy R1,ch20
nov rR2,Ch21
mov R3,Ch22
mow R4 ,Ch23
may R5,Ch24
Tcall scnchr
jnb stch,boril
mov u:ag #5
1imp bcro3
bcr00: mowv R1,Ch20
mov iZ,Ch2l
mowv R3,chi?
mov R4, Ch23
mowv a5, &
Tcall  senchr
jnb stch, boril
mowv vcap,#4
1imp bcri3
berOl: mowv R1,Chz0
mov rRZ,ch21
Moy R3.Ch22
mov R4, #' '
MoV RS5.#'
Tcall  scnchr
inb stch,borl2
moy Ucag, #3
Tjmp bcr3
ber02: mov Rl,chz2o
mov RZ2,Ch21
mov R3, &'
mow RS, #" !
mov RS, #' '
Tecall scnchr
inb Stch,bcros
Mo ucap,#2

Ecrﬂi: Moy A Ucap




bori4:

bheros:

berde:

Ecrﬂ?:

berD8:

berld:

borld:

Ecrll:

cjne
mov
mov
mov
mov

mov
leall
jnb
1imp
mov
mov

oy
moY

mov
lcall
jnb

T3mp
mov
mov
mov
mov
mov
Tcall

Timp

Tecall

MoV
cine

AL #2,borQ7d
rl,ch22
RZ,Ch23
R3,Ch24

R4 ,Ch25
R5.Ch26
scnchr
stch,borid
Ucap,#7
ber07
R1,Ch22
R2,ch23
R3,Ch24
R4,Che5s
RS, #" '
scnchr
Stch,bcrds
Ucap,#6
berd?
R1l,Ch22
RZ,Chi3
R3,Ch24
R4, 8
R5 . #" °
scnchr
ctch,bcrl6
ucap,#5
berlY
R1,Ch22
RZ,Ch23
R3, %" '
R4, #' '
RS, #" "
scnchr
stch,bcr0?
ucap,#4

A, UcCa

A, #3,berll
Rl,Ch23
R2,Ch24
R3,Ch25

R4 ,Ch26
RS,Ch27
scnchr
stch,ber0B
ucap,#8
beril
rl,Ch23
R2,Ch24
R3,Ch25
R4,ch2b
RS, #' '
scnchr
stch,bcr(d
Ucap,#7
bcrill
®1l,Ch23
R2,ChZ4
R3,ch2s
R4’#l T
RS, #" 7
scnchr
stch,bcrld
Ucap,#6
berll
rl,Ch23
RZ.ChZ4
Ra,#l ]

scnchr
stch,bcrll
Ucap,#5

A,Uca
A,#4,gcr15
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bcrld:

berl3:

berld:

EcrlE:

bcri6:

berl?:

bcrl8:

Eﬂrl?:

Tcall

mo
Tecall

MQ?
cine
MOy
mav
mov
mav

mav
Tcall
jnb
moy
1jmp
mov
M
mov
mov
mov
leall
jnb
mow
Timp
moy
mov
o
s
Mo
Tcall
jnb
mav
Timp
mic
MoV
mow
mow
mov
Tcall
jnb
mov

mov
cjne
mov

R1l,Ch24
R2,Ch25
B3, Ch26

R4 ,Ch27
R5,Ch28
scnchr
Stch,berl2
Ucap ,#9
bherls
fl,Ch2d4
f2,Che5
R3,ChZ26
A4,ChZ7
RSI#I T
senchr
stch,bcrl3
Ucap,#8
berls
R1,Ch24
®2,Ch25
R3,Ch26

R £ '
Rsl#l T
scnchr
stch,bcrl4d
Ucap,#7
bcrls
R1,Ch24
R2,Ch25
R3 . #" 7
Rg & 7
RS, #' '
scnchr
stch,berls
Ucap,#6

A,UC&B

AL #5 berl9
R1,ch25
RZ,Ch2B
R3,Ch2¥

R4 ,Chi8
R5,Ch29
scuchr
stch,bcrle
Ucap,#10
berly
R1,Ch25
R2,Ch26
R3.Ch27
fd,Ch2E
RS, 2" °
scnchr
Stch, herl?
Ucap,#9
bcrl9
R1l,ch25
rR2,Ch26
R3.Ch2?
RA, #' T
RS, #°
scnchr
Stch,berld
uaag,#ﬂ
berld
R1,Ch25
RZ,Ch26
R3,#" '
R4, #' !
R5,8#"
scnchr
stch,bcrl9
Ucap,#7

A,Uca
A.#E,EcrEE
R1,Ch26
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ber20;

ber2l:

becr22:

Ecr23:

bcr24:

ber2s:

bcr26:

ber27:

mow
MoV
MoV
MV
Tecall
jnb
moy
Timp
mov

mov
o

mow
1call
jnb
mov
13mp
mow
WOV
mov
mav
mowv
Tcall
jnb
Mo
Timp
LiniY
oy
mov
mow
Mo
Tcall
jnb
mowv

mov
cjne
Mo
Mo
moy
M
mav
Tcall
jnb

Timp
mov

mo

!f&1]
mc
mov
cine
mov

RZ,Ch27
R1,ch28
R4, Ch29
R5,ChZa
scnchr
stch, bcrZ
Ucap,#11
bor23
Rl,Ch26
R2,Ch27
R3,CchZ8
R4, ch29
RS, #" '
scnchr
Stch,bcr?l
Ucag.#lﬂ
ber23
®r1,chz6
R2,Ch27
R3,ChZ8
R, #'
RS, #" '
scnchr
Stch,bcri2
Ucap,#9
hcer3
R1,Chz6
R2,ch27
R3,#" T
R4, #' !
g5, #' '
scnchr
stch,bcr2i
ucap, #8

A UCa
AL#T ,berd?
R1,Ch27
rR2,ch28
RI,Ch29
R4, Ch2a
R5,Ch2g
scnchr
stch,ber24
Ucap,#12
bcr2?
R1,Ch27
rRZ2,ChZ28
rR3,Ch20
rd4,Ch2a
RS, #' '
scnchr
stch, bcr2s
ucap,#11
berd?
rl,ch27
RZ2.,Ch28
R3.Ch29
R4'#l [
Ry, #
scnchr
stch,bcr2é
uaag.#lu
bcr2?
rR1,cCh27
r2,Ch28
“.3_.#!1 T
R4,%#'
RS, #" '
scnchr
stch,ber2?
Ucap,#9

A,ucag
A, #8,bcr3l
rl,ch28
rR2,ch29
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herZi:

her20:

berig:

EcrEl:

becr3i:

beris:

bcrid;

Ecr&ﬁ:

mov
mav
mowv
1call
jnb
mov
1jmp
mow
mow
mowv
mov
mowv
1call

jnb

Timp
o
mowv
mov
mov
mowv
1call
jnb
mov
Timp
mow
mov
moy
mov
Mo
1call
inb
mov

mov
cjne
mow
Mo
Mo
mov

mow
Teall
jnb

Timp
mov
MmOV
mov
Mo
mov
Tcall
jnb

Timp
moy
Moy
Moy
mow
Mo
Teall
jnb
mov
Tijmp
mov

maoyv
Tecall
jnb
moY

mav
cijne

s
Moy

R3.Ch2a
R4, ch2e
R5,Ch2C
scnchr
stch, ber28
UC&g.#lE
beril
RL,ChZ8
RZ2,Ch29
R3,.Chla
R4,Ch2B
RG,#' '
scnchr
Stch,bcr29
ucap,#12
ber3il
R1,Ch28
RZ.Ch29
rR3,Ch2A
Rd. ¥
RS,#P ]
scachr
stch,ber30
ueag,#ll
bcr3l
rR1,Ch28
RZ.Ch29
R?,#' []
R4, %' °
R, #"
scnchr
Stch,beril
ucap, #10

A,Ucaﬂ

A, #% bcr3s
Rl,ch29
RZ,Ch2a
R3,Ch2e
R4, Ch2c
R%,Ch2D
scnchr
stch,bcri2
Utag,#ld
bcris
R1,Ch29
RZ,ChZa
R3,ChZg
rd,Ch2c
RS, #" '
senchr
stch, beri3
Ucap,#13
her3s
rR1,Ch2%
R2,Ch2A
rR3,ch2s
R4, #
R5.#'
senchre
stch,bcrig
Ucag.ﬁll
bcris
R1,Ch29
R2,ChZa
R, &' 7
R4|#I L]
RS, #'
scnchr
stch,bcrls
Ucap,#11

AL Ucap

A,#10,bcr3g

Rl.ChZa
R2,Ch2E
R3.ChZC
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bcrio:

beri?:

bcriB:

ﬁcr39:

berd0:

hcr4l;

berd:

6cr43:

moy

may
Tcall
inb

1imp
mov
mov
moy

Teall
inh
mov
Timp
moy
mov
moy
mav
moy
Teall
jnb

T1imp
moy
mov
mov
mov
moy
Teall
jnb
mow

cine

mov
cjne
Y
mov
mow
mowv

R4,ch2D
R5,ch?E
scnchr
stch,becr36
Ucap,#15
bcr3g
R1,Ch2a
RZ,ChZs
R3,Ch2C
R4, ChZD
RG,#' '
scnchre
Stch,bcr3?
Ucag.#14
bcr3o
R1,chZa
R2,ChZRB
R3,chC
R4 £ '
R5.#" °
scnchr
5tch.bcr3B
Ucap,#13
bcrio

stch, bcr3g
Ucap,#12

A, Ucap

A #11,bcrd3
R1,Ch2B
R2,Ch2C
R3,Ch2D
R4, Ch2E
R5,Ch2F
scnchr
Stch,bord0
tUcap,#16
becr4a3
R1,ChZ8
R2,Ch2C
R3.ChZD
R4,Ch2E
RS5,#" '
scnchr
steh,beordl
Ucap,#15
ber43
R1l.ChZB
rR2,Ch2D
R3,.Ch2D
R4, #" '
R5,.#" '
scnchr
Stch,berd?
ucap,#14
bcrd3
R1,Ch?RB
R2,Ch2C
R3 %" '
R4.#' '
RS, ¥ '
scnchr
stch,becr43
Ucap, #13

A,Ucap
AL #12 berdb
R1,Ch2C
RZ,ChiD
R3,ChZE
R4,ChZ2F
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mov RS, #'
leail scnchr
jnb Stch, bordd
mav Ucap, #16
1jmp bordt
bcrd44:  mov RL,ChZC
mov RZ,Ch2D
mov R3,ChZE
mow R4 #"
mowv RS, #" '
1call  scnchr
jnb Steh, berds
My uUcap,#15
1jmp bcrdb
bcr45: mow R1,Ch2cC
Mo R2,Ch2D
mow R3, &
mawv R4, #
mow R5,#" '
Tcall scnchr
jnb Stch,berdb
Moy ucap,#14
bcrag:  movw A Ucap
cine A, #13 bcr4d
mowv rl,Ch2pn
Mmooy RZ2,Ch2E
mow R3,Ch2F
mow R4, #' '
mowe RS, #'
lcall  scnchr
nb stch,berd?
mov Ucap,#16
Timp bcrdg
bcrd7: mov R1,Ch2D
mov R2,ChZE
[7e 41 R3,#" '
mow R4, #' '
mow RE,#' '
lcall  scnchr
inb stch,bcr48
Mo Wcap, #15
bcrd8: mov A Ucap
cjne A, #14 ,bcr49
MOV R1l,ch2E
mov RZ2,ChZF
Mo R3,#" '
M R4 3 '
Mo R, #' '
Tcall scnchr
inb stch, bcr49
mov Ucap,#16
berd4d:  ret
scnchr: sttp,scnchl

?ga]1 scnind
1]mq1 scnchl

scnchl: 1ca scnang

scnchl: ret

scnind: cir stch . i reset status suku kata
sc1000: mov DPTR, #chi000

lcall  cekchr
nb Stch,sc1001

call imut
1img sC1999
sci00l: mow DPTR,#chi0Ol

1call  cekchr
nb stch,scii2

call ilak

T1imp sci999
sci00Z: mov DPTR,#chi002

Tcall cekchr

inh stch,=ci(ii

call 1pem




sci003: mov
1
scilld: mo
5ci005: mov
sciﬂﬂﬁ'
sci007:
scif0é:
sci009: mov
1
scifl0: mow
sci0ll: mow
sci0l1?: mov
sci013: mov
sci0l4: mov
sci015; mowv
sci0l16: mov

sci017 . mov

1ca11
Jmp
sciQ18: mov

sc1999

DFTR, #chi003
cekchr
5tch,sci0D4
iban

sci999

DPTR, #chi004
cekchr
5tch,scid0s
ikit

5c1999

DPTR, #chidis
cekchr
Stch,scillh
ilis

scidon

DPTR, #chi00e
cekchr
Stch,sciddy
Jtrik
sci999
DPTR, #chi 07
cekchr
Stch,sciliig
imen

sCigag

DPTR, #chi 008
cekchr
gtEh.sc1ﬂﬂﬂ

14
5999

DPTR, #chi 009
cakchr
stch,scidl0
itif

scig999
DPTR, #chi 010
cekchr
Stch,sci0ll
1kan

sci999

DPTR, #chi0ll
cekchr
Stch,sci0l2
isa

sci®a9
DPTR, #chi0l?
cekchr
stch,sci0l13
1tuan

sc1999
DPTR, #chidl3
cekchr
Stch,sci0ld
iarus

scid9d

DPTR, #chi 014
cekchr

stch, sciQls
ipen

sCig9d

DPTR, #chill5
cekchr

stch, scidle
Tukur

sc1399

DPTR, #chillé
cekchr
stch,scill7?
ian

sci 999

OPTR, #chil7
cekchr
stch,sci0l8
itena

sC1999
DPTR,#Chi018
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=ci0l19: mo

scif?i:

Tcall
call
1Jmp
1ca1T
call
Timp

mov
Teall

call
1jmp

5ci021: mow

sc1022:

s¢i023:

scif24: mo

sci025:

scifl2o:

scilz7y:

sc1028:

scif2g:

scif30:

scif3l:

sci03z:

sc1033:

1call
inh
call

1Jmp

caJ1
4nh

call
ijp
call

1ca11
]mD

1ca1]

call
1jmp

ca11

call
1jmp

1ca11
ink

call
1]mp

1ca11
inb
call
1]mp

1ca11

call
jmn

1ca1]
1nh
call
1imp
maoy
1ca11

1[&1]
1Jmp

1ca11

ca11
1Jmp

1ca11
inb
call
Timp
moY
Teall
inb

cekchr
stch,scilld
iku

scig9g

DPTR, #chi0l19
cekchr
Stch,sci020
itub

sci999

DPTR, #chi020
cekchr
Stch,scif2l

po

=cifag

DPTR, #chi0Zzl
cekchr
Stch,sci02?
isi

sc12990
DPTR,#chiB2z2
cekchr
stch,scif23

3
5&?999
DPTR,#chi023
cekchr
stch,scif24
inan

EEiBgE

DPTR, #chi(24
cekchr
Stch,sc1025
ikal

scidg9g

DPTR, #chi025
Lekcﬁr
stch,s5cif2e
icir

sci999

DPTR, #chi02a
cekchr |
ggch.5c102?

104

sci0049

DPTR, #chi(27
cekchr
Stch,scilzd
1te

=C149849

DFTR, #chi 028
cekchr
stch.sci029
irai

sc1999

DPTR, #chi029
cekchr
stch,sci03g
iber

sCci19%9

DPTR, #chi030
cekchr
stch,sci03l
igan

scif99
DPTR,#¥chil3l
cekchr
Stch,scid32

ida

sci999
DPTR,#ch1 032
cekchr
stch,sci033
inyan

sC1999%
DPTR,#chi033
cekchr
stch,sci1034
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scif3d:

sci03is:

5ci036:

scil3r;

scil28;

sci039:

sci044:

sci04]1:

scif4z:

scif43:

scild4:

sci045:

scifdm:

sci047:

5ci048;

iga

sC1999
DPTR, #chi034
cekchr
stch,scid3s
ika

sc 099
DPTR,#chi03s
cekchr
Stch,scii3b
ipa

scidg0
DFTR,#chi036
celkchr
Stch.sc037
itan

sCi0go

DPTR, #chi(37
cekchr
stch,sci03s
itor

5999

DPTR, #chi(38
cekchr
S5tch,sc1039%
1V

sCi999

DPTR, #chi(3o
cekchr
stch,scil4d
ilu

scig99

DPTR, #chi 040
cekchr
stch,sciD4l

me

sc1000

DPTR, #chi04l
cekchr
Stch,sciig?
ine

s¢i9og

DPTR, #chi(42
cokehr
stch,sciD43
1kan

sCci%99
DPTR,#chid43
cokchr
stch,scif44
iduk

sCi999

DPTR, #chi 044
cekchr
stch,scif43
ialat

sci999
DPTR,#chi1045
cekchr
stch,scild6

sci 999
DPTR,#childf
cekchr
Stch,sciD47
1tek

scig999
DPTR, #ch1 (47
cekchr
stch,sci048
idio

SCi999

DPTR, #chi(48
cekchr
stch,sci04d
ija

s5C1999
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sciQ49: mov
Teall
nb
]ga11
Jjmp
sci050: mov
Teall
1nh
1gaT1
Jjmp
scifsl: mov

scif52: mov
sci053: mov
sc1054: mov
sCif55: ?nv
sci056: mov
sci057: mov
sci058: mov
sci059: mov
sci0ed: mov
sCi061l: mov
sci062: mov
sci063: mov

sci(ed: mov

OFTR,#chi049
cekchr )
Stch,sc1050
irak

<7999
DFTR,#chi050
cekchr
SECH .5C1051

1d3
1999
DPTR,#chi051
cekchr
stch,sci052
ina

5¢1999
OPTR, #chi052
cekchr i
Stch,sci053
Tmo

sCi999

DPTR, #chi053
cekchr |
Stch,sc1054
1qu

sc1999

DFTR, #chi054
cekchr
stch,scidss
1ke

51999
DPTR,#chi(55
cekchr
sStch,scidsh
ma

sciggg

DPTR, #chilsé
cakchr
stch,scids?
inyiar
sCi999
DFTR,#chi57?
cekchr
stch,scil5B
ila

5¢1999

DPTR, #chifl58
cekchr
stch,scis0
ihan

sci999

DFTR, #chi059
cekchr
Stch,sci06D
ieks

sc1999

DFTR, #chil6
cekchr
Stch,scidBl
ipan

sCi999
DFTR,#Chilbl
cekchr
stch,scidB2
Twat

5Ci999

DPTR, #chilb2
cekchr
stch, 5ci063
ipi

51999
DPTR,#chi1063
cekchr
sStch,sci1064
ijar

sci 999

DPTR, #chi 064
cekchr
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s¢ilB5:

sci0bb:

sciDB7:

scilBE:

sciled:

sci070:

sci071;

scilF2:

sciQ7r3:

sCilfd:

sCif¥s:

s5cili?h:

sci0?7:

1
sciB7E: mov

sCilvg:

stch, sci065
ir

SCi999

DPTR, #chi065
cekchr
stch, sc1066
1ngan

519499
DPTR,#chilbb
cekchr
stch,sci0b?
ijum

5C1 999
DPTR,#chi067
cekchr
Stch,sci068
itah

sci999
pPTR,#chiCGR
cekchr
stch,sciled

1ge

sc1909

DPTR, #chi(69
cekchir
Stch,sci070
1ta

SCi999
DPTR, #chil70
cakchr
stch,sci(71
iran

999

DPTR, #chil?1
cekchr
stch,sci072
ikar

sC1999

DPTR, #chi(72
cekchr
stch,scil73
iya

5¢i999

DPTR, #chi073
cekchr
stch,scilv4
ibe

5¢i1999
OPTR,#chi074
cekchr
stch,scilis
1rat

5Ci990
DPTR,#chiQ75
cekchr
stch,sci076
1im

sCivey
DPTR,#chi(76
celichr
Stch,sc077
ipe

sci999
DPFTR,#chi(077
cekchr
stch,sci078
1dan

51999
DPTR,#chiO78
cekchr
Stch,scil79
iin

s 900
DPTR,#chi079
cekcﬁr :
Stch,sci080
ima
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5ci0B80:

sci0Bl:

sciQB2:

scild33:

5Ci999;

sCcnendg:
scel0l

sceddl:

scel(?:

sced03:

scelid:

scelD5s;

scel06:

scali7:

5
scalE: mov

scel9:

sce0l0:

sci999

bPTR ,#chi(80
cekchr
stch,sci0E1
isu

5999

DPTR, #chilBL
cekchr
Stch,scillg2
izat

sc1999
DPTR, #chi1(082
cekchr
Stch,sci083
icair

5¢71999
DPTR,#chi(83
cekchr =
Stch,scifgo
inet

51999

stch

DPTR, #che (00
cekchr
stch,scelDl
eab

sce999

DPTR, #chel01
cekchr
Stch,scel02
eac

scedan
DPTR,#Cche002
cekchr
ctch,scel3

scefdg
DFTR ,#che003
cekchr
Stch,scell4

edn

sce99q

DPTR, #che(04
cekchr
Stch,scells
ear

scelog

DFTR ,#che005
cekchr
stch.,sceld6
£50

sCce99%9

DPTR, #chel)&
cekchr
Stch,sceld7
ecuy

sce999

OPTR, #chaQl7
cekchr
stch,scel(8
eti

scedtg
DPTR , #che008
cekchr
stch,sced09
epere

sca9dg
DFTR , #che 009
cekchr
Stch,scelll
aren

scav9y

DFTR, #che(10
cekchr
stch,scedll
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; reset status suku kata




sce(ll:

sce(i?: mov

sceQl3:

scellld:

sce{l5;

scell6:

sce(dl7:

sce(ls:

scedld:

sce(20:

scel2l:

sce(22:

sce(23:

sce(l24:

sce(25:

eres

sceg9
NPTR,#chellll
cekchr

Stch, sceD12
elute

scelon

DFTR ,#che(12
cekchr
stch,scell3
evate
sceldsn
DFTR,#che013
cekehr
stch,scelld
enea

scedng

OFTR, #chell4
cekchr

s5tch, scedls
eter

sce999

DPTR, #che(15
cekchr

Stch, scellb

sced99

DPTR, #cheD16
cekchr

stch, scell?
ede

sceddd

DPTR, #chall7
cekchr
Stch,sceD1B
etor

sced99

DFTR, #che018
cekchr
Stch,scall®
ebat

sceddn

DPTR, #che019
cekchr
Stch,scelz2l
ete

sced99

DPTR, #cheD20
cekchr
stch,sced2l
efer

sced99

DPTR, #cha021
cekchr
stch,scel2?
ehi

5ced99

DPTR, #che22
cekchr
stch,sced23
epo

scaddg

DPTR, #che(?23
cekchr
sStch,scel24
elar

scedod

DFTR, #che(24
cekchr
Stch,scel25
ebuf

sce999

DPTR, #chel25
cakchr
stch,sced2b
ora

sced9g
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sce(20:

scel2y:

scel2B:

scel(29;

sce(30:

sceld3l:

scal32:

sceld3ii:

sce(d4:

scel35:

sce(rit:

sceliy:

sce(3s:

sce(39:

sce040:

sceld]:

DFTR,.#che(26
cekchr
Stch,scel?2?
aran

scedldg
OFTR,#che(27
cekchr
stch,scel28
etha

ccaydg
bFTR,#che(28
cekchr
Stch,sce(29
epa

sce999

DFTR, #che029
cekchr
stch,scel30
ece

sced09

DPTR, #che030
cekchr
s5tch,sced3l
ac

scedaq

DPTR, #chal3l
cekchr
stch,sced32
eLry

scadagd
DFTR,#chel32
cekchr
Stch,scel33
econ

scedod
DFTR,#che033
cekchr
stch,scel34
educ

<ced9g
DFTR,#chel34
cakchr
stch,scel3s
erent

sced999

DETR, #che035
cakchr
stch,scel36
edio

scedag
DPTR,#che03b
cekchr
Sstch,scel37
emo

sceddg

DPTR, #chel37
cekchr
Stch,scel3B
erive

scedag
DPTR,#che038&
cekchr
stch,scel39
etro

scad9y

DPTR, #cheD39
cekchr

stch, sce(4ld
etic

sce%99

DPTR, #cha(40
cekchr
Stch,sced4l
eer

scedon

DPTR, #cheO41
cekchr
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scad?:

scel43:

scald4:

scedds:

sceldn:

sceldy:

sce(48:

sce(49:

scelsh:

scelsl:

scalbs2:

scel53;

scelsd:

scelss:

sCe(5n:

stch,scel4?
epan

Lcedaq

OPTR, #che(l42
cekchr
stch,scel43
efil

sce999
DPTR,#che043
cekchr
stch,sceld44
equen

sce999

DPTR, #che(44
cekchr
Stch,sceds
eqra

scedag

DPTR ,#che(45
cekchr
stch,sceld6
epe

sce99

DFTR ,#che46
cekchr
Stch,sce(47
eput

scedos
OFTR , #che(47
cekchr
stch,scel48
enet

sCe99q
DPTR,#che(4B
cekchr
stch,sceld4d
etec

sce999

DPFTR, #che(49
cekchr
stch,scels0
edis

scefqq

OPTR ,#ched50
cekchr
Stch,scel51
eef

scedag

OPTR ,#cha(051
cekchr
Stch,scels2
eec

sceddq
DPTR,#ched52
cekchr
stch,scels53
ema

scedag
DPTR,#che(53
cekchr
sich,scelds4
aam

sce999

DFTR, #che(54
cekchr
Stch,scel55
eror

sce999
DPTR . #che055
cekchr
stch,scelst
ese

sced99
DFTR,#Che(5b
cekchr
stch,scelds?
ement
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scel57: ;nv
sce(58: mov
scel59: mov
scel60:
scelBl: mov
scelb: quv
scelb3: ;nu
scelbd: mov
scelBs: mov
sce(66: mov
sceQb7: mov
sce(bB: mov
scel69: mov
scel70: mov
sce(i71: mov

1imp
scel7?: mov

sce999

DPTR, #che(57
cekchr

stch, scel58

acy

sce999

DPTR, #cheDsS8E
cekchr

stch, sce(s59

evi

sced9o

DPFTR,#cha059

cekchr

stch,scedBl
an

sce0dg

DPTR ,#che0B0

cekchr

stch,sceldbl

eld

sredag

DFTR, #che(61

cekchr

stch,sce(b?

eano

sce909

DPTR, #che(b2

cekchr

stch, scelt3

ecur

sced99

DPTR, #ched63

cekchr

stch, scedid

edy

scedd

DPTR, #che(td

cekchr

Stch,scelBs

efec

scelog

DPTR, #chedas

cekchr

Stch, scalbs

eel

sced00

DPTR, #che(6h

cekchr

Stch, scellG?

ene

sceddg

DPTR,#che(by

cekchr

stch,scel6d

eit

sced99

DPTR, #che(G8

cekchr

stch,scelbd

eax

sced99

DPTR, #chal&o

cekcﬁr

Stch,scel70

efila

scaddq

DPTR, #che(70

cekchr

Stch,scel7l

efre

sceddd

DPTR, #Cched71

cekchr

stch,scali?

efuel

sCedoq

DPTR, #che(7?2
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sceldi3:
sce(i74:

sce999;

Eekchr:

chchri;
ckchrl:

3
Tmut:

%1ak:

{hang:

ikit:

Tcall

call
Timp
moy
1call

call
T]mp

1ca11
inh
call

Tjmp

ret

clr
clr
move
maY
subb
cine
ing
movC

subb
cine
ine
movc
Mo
subb
cjne
inc
mowvC
mow
subb
cjne
e
move
mov
subb
Cjna
seth

ret

clr
clr
moy
Tcall
ret

clr
clr
Moy
Tcall
ret
clr
clr
moN
Tcall
ret
clr
clr
may
leall
ret
cir
<lir
maY
Tcall
ret

cekchr
Stch,scel73
aim

sce9dg

DPTR, #chal7 3
cekchr
stch,scel74
a1n

scedan

DPTR, #cheli74
cekchr

ctch, scol0d
equid

scalon

,BA+DPTR
Rl

B
#0,ckchrd
PFTR
@.5;+DPTR

R
#0,ckchri
PTR
BA+DPTR

n

#
T

0,ckchro
K

A
C
A
B
A
A,
D
A,
B,
AR
A,
8]
A,
B
A
(B
A, BA+DPTR
B,.R4

ALB

A, #0, ckchri
DPTR

A, BA+DPTR
B.R5

A,B

A, #D clechrd
steh

ckchrl

stch

ISLO H
ISHI g
PO, #000 .
beris( :

I5LD WA
ISHI '
Fﬂ,fDﬂS .
beris0 P

ISLO .
ISHI 3
PO, #010 :
becrisg ;

ISLO H
ISHI ¥
PO, #015 H
berisD H

ISLD A
ISHT !
P0,#020 H
becris0 .
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address 000

address 005

address 010

address 015

address 020




ilis:

1trik:

t
imeng:

%ak:

1tif:

ikan:

i
larus:

ipeng:

L)
iukur:

!
Tan:

:
itena:

clr
clr

moy
Tecall
ret

clr
clr

THOY
Teall
ret

clir
clr
moy
Tcall
ret
clr
clr
moy

Teall
ret

clr
clr
mov
Teall
ret

clr
clr

moy
Tcall
ret

clr
clr

mov
1call
ret

clr
clr

mow
Tcall
ret

clr
clr

moy
Tecall
ret

clr
clr

Mo
Teall
ret

clr
clr
mow
Tecall
ret

clr
clr
mov
Tcall
ret

clr
clr
mowv
Teall
ret

ISL0
ISHI
PO, #025
becris0

ISLO
ISHL
PO, #030
bcrisD

ISLD
ISHT
PO, #035
berish

ISL0
ISHI
PO, #040
berisi

ISLO
ISHI
PD, #045
beris

ISL0
ISHI
PO, £050
beris0

ISLOD
ISHL
PO, #055
berisi

ISLO
ISHT
PO, #060
bcris0

ISLO
ISHI
PO, #06B5
bcrisd

ISLD
ISHI

PO, #0070
berisO

ISLD
ISHI
PO, #075
berisi

ISLO
ISHI
PO, #0800
beris0

ISLO
TSHT

rPD, #085
berisi
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E | address 025
]
; I address 030
]

address 035

| address (040

e

address (45

-t ey

address 050

e mEme owa

e

address 055

-

address 060

e W mm

o

address 065

W o W

address 070

-y

address 075

S

i | address 080

i address (85




Tku:

itul:

i
nang:

ikal:

i i
1tir:

1
rai:

iber:

%gan:

clr
clr
mov
Tcall
ret

clr
A E

mov
Tecall
ret

clre
clr
moy
Tecall
ret

clr
clr

[L1hY
Teall
ret

clr
clr

mow
Tcall
ret

elr
clr
mov
Teall
ret

clr
clr

moy
1call
ret

clr
clir

Mo
Tecall
ret

clr
clr

moy
Teall
ret

clr
clr
mow
Teall
ret

clr
clr
MoV
Teall
ret

clr
clr

oy
Tecall
ret

clr
clr

oy
Tecall

I5L0
ISHI
PO, #0000
beris0

ISLO
ISHI
PO, #095
berisl

ISLO
ISHI
PO, #100
herisQ

I5L0
ISHI
PO #105
berisi

ISLO
ISHI
PO, #110
bcris0

ISLO
IS5HL
PO, #115
bcras0

ISLO
ISHI
PO, #120
bcris

I5LO
ISHI
PO, #125
becris)

ISLO
ISHI
PO, #130
beris

ISL0
ISHT
PO, #135
beris0

ISLO
ISHI
PQ,#140
beris0

ISLO
ISHT
PO, #145
beris0

I5L0
ISHI
PO, #150
berish

-~
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address 090

addre=ss 095

address 100

address 105

address 110

address 115

address 120

address 125

address 130

address 135

address 140

address 145

address 150
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ret 7
%da clr ISLO £}
cle ISHT -
Moy PO, #155 : address 155
Tcall  beris0 >
ret ¥4
inyang: clr ISLO i\
clr ISHI :
mov Fl, #160 ;| address 160
1call  berisd :
ret v f
{ga: clr ISLO Y
clr ISHT ;
mov PO, #165 ] address 165
Tcall berisO :
ret i
1ka: clr ISLO Y
clr ISHL |
mov PO, #170 ¢ | address 170
Tcall beris0 :
ret s
ipa: clr ISLO i
clr ISHT H
mov PO, #175 i | address 175
Teall  berisD H
ret H
itan: clr ISLO L
clr ISHT :
mav PO, #180 : address 180
Tcall  berisD 3
ret ¥
itor: clr ISLD ]
clr ISHL 7
mov PO, #185 i | address 185
T1call bcrisD =
ret 4
ivo: clir ISLG Ha
clr ISHI '
(o] PO, #190 : address 190
Tecall berish =
ret 3
ilu clr ISLO 3
clr ISHI H
mow PO, #195 : | address 195
Tcall bcris0 g
ret V4
ime: clr I5LO i
clr ISHI =
oV PO, #200 : | address 200
Tcall bocris0 H
ret i
ine: clr I5L0 i
<lr ISHI :
mov PO, #205 : address 205
Tcall  berisO 5
ret =
:ikan: clr ISLO A
i clr ISHI :
: mav PO, #210 : address 210
) Tcall  berish i
i ret S
iduk: clr I5LOD LY
clr TSHI H

|
mov P, #215 ; | address 215
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lcall bcris0 i

ret 3
jalat: <lr ISLO =N
clr TSHT :
moY PO,#220 ; address 220
Tecall bcris0D .
ret 2
ide: clr 1510 2
cle ISHI .
mov PO, #225 : address 225
Tcall bcris0 |
ret L
itek: clr IS5LO =\
clr ISHI 1
oY PO, #230 ; | address 230
Tecall berisD ]
ret i
idie: elr ISLO i\
clr ISHI ]
moy PO, #235 : | address 235
Jeall  berisD :
ret i
Jja: clr ISLOD o
clr ISHI ;
moy PO, #240 : address 240
Tcall bcrisD i
ret ]
1rak: clr ISLD LY
clr TSHT H
mov PO, #245 ;i | address 245
Tecall bcrisi ;
ret i
idi:  clr 15L0 o\
clr ISHI -
mov PO, #250 : | address 250
Jcall bcrisD -
ret il
ina: clr ISLD N
clr ISHI ;
moN PO, #255 i | address 255
Teall bcris0 4
ret L
imo: seth ISLO A
clr ISHI ]
mov PO, #004 i | address 260
Tcall  berisO J
ret i
igu:  seth  IsL0 ™
clr ISHI i |
mov PO, #009 z address 265%
Tcall  borisO ;i
ret 4
ike: seth ISLO A
clr ISHI i |
MOV PO, #014 ;: | address 270
1call  bcrisD :
ret H
imag: seth I5L0 H
cir ISHI :
mov PO, #019 ;| address 275
Teall  berisD ;|
ret i
{nyiar: seth I5L0 i\

clr TSHI 1




{han:

i
1o0ks:

i
ipan;

%wat:

How
Teall
ret

seth
clr

v
Tcall
ret

seth
clr

moy
Tecall
ret

seth
clr

{{ 8L
Tcall
ret

seth
clir

mow
Tcall
ret

seth
clr
mov
Jeall
ret

cagth
clr

moy
Tcall
ret

seth
clr

moy
Teall
ret

seth
clr

mov
Tcall
ret

seth
clr
mow
Teall
ret

seth
clr

mow
Teall
ret

seth
clr
mowv
Tcall
ret

seth
clr

Mo
Tcall
reg

seth

PO, #024
beris

1510
ISHI
PO, #029
becriso

ISLO
I5HI
PO, #034
bcrisl

ISLOD
ISHI

PO, #039
berisD

ISLD
ISHI
PO, #044
beriso

ISLO
ISHI
PO, #049
berisi

ISLO
ISHI
PO, #054
bcrish

ISLO
ISHI
PO, #0539
berisi

ISLD
ISHI

PO, #0564
beris

ISLO
ISHL
PO, #0649
berisl

ISLD
ISHI
PO, #074
berish

ISLO
ISHI
PO, #079
bcriso

ISLO
ISHI
PO, #084
berisD

I5L0

Page

i address

i | address

address

E arddress
address

address

E address
(]

; address

E address
E | address
E address

address

E address

280

285

290

295

300

305

310

315

320

325

330

335

340

33
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clr ISHI i
mov PO, #089 i | address 345
Tcall bcrisQ -
ret o f
iran seth ISLO oS
clr ISHT '
mov PO, #094 : | address 350
T1ecall berisQ !
ret o
ikar: seth  TSLO 41
clr ISHI ;
mov PO, #099 i address 355
Tcall boris0 :
ret ../
%ya: seth I5L0 i
clr ISHT :
mov PO, #104 : | address 360
Tecall berisD :
ret i
ibe: seth I5L0 L
clr ISHI :
mav PO, #109 . address 365
1call bcrisD .
ret i
irat: seth ISLO A
clr ISHIT ;
OV PO, #114 i | address 370
Tcall beriso .
ret i/
iim: seth ISLO i\
clr ISHI :
mov PO, #119 i | address 375
Tcall bcrisd ;
ret o
iipe: seth ISLO i
- clr ISHI i
: mov PO #1124 ‘ address 3IE0
: Tcall beorish i
: ret W/
idan seth I5L0 2
clr ISHI :
moy PO, #1290 i address 385
1call bcris® :
ret i
Tin: seth ISL0 i
clr ISHT i
mov PO, #134 ; | address 390
Teall berisD .
ret ¥ g
ima: seth  IsSLO N\
clr ISHI ;
MR FO,#139 H address 395
Tcall berisO ;
ret 4
isu: seth I5LO )
clr ISHT 3
mov PO, #144 . address 400
lcall  beris0 :
ret i
izat: seth ISLO i\
ey ISHT ;
mary PO, #1490 3 address 405
Jeall beris0 =

ret i




Page 35

icair: seth ISLD R
clr ISHI |
Moy PO, #154 ! | address 410
Teall beris0 |
ret i
1het: seth ISLO Y
clr ISHI o |
mov PG, #159 ¢ | address 415
Tcall beris0 :
ret i
eah: cir ISL0 Y
clr ISHT '
mov PO, #000 ;| address 000
1call  berisl :
ret H'
8aCc: clr ISLO HA Y
clr ISHI .
Mo P, #005 - address 005
lecall  berisl z
ret v/
aam: clr ISLD L&Y
clre TSHT .
mov FO,#010 i | address D10
Tcall berisl :
ret =
ean: clr ISLO i\
clr ISHI i
mov PO, #015 ] address 015
Teall berisl ]
ret o
ear: clr ISLO S
clr ISHI i
moy PO, #020 ] address 020
1call berisl ]
ret i/
eso: clr 1SLO =%
clr ISHI H
moy PO, #0235 i | address (25
Teall berisl i
ret i
(]
ecu! clr ISLO i
clr ISHI i o
mov PO, #030 - address 030
Tecall bcrisl -
ret i
etit clr ISLO Y
clr ISHI 4
mov PO, #035 i | address 035
Tecall borisl H
ret if
apere; clr ISLO i\
clr ISHI i
mov PO, #0040 ;| address 040
Jeall  berisl :
ret =
aten: clr ISLD 2\
clr ISHI ;
mov PO, #045 . address 045
Teall  berisi .
ret '
ares: clr ISLO N
clr I5HI ;
mav PO, #050 - address 050
Tcall hecrisl 2

ret i
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elute: clr TISLO i\
clr TSHT i
mov PO, #055 : address D55
Tcall berisl :
ret i
evate: clr IsLO A
clr ISHI ]
Mo PO, #060 : address 060D
Tcall berisl i
ret :
eme: clr ISLOD N
clr ISHI |
mov PO, #0365 i | address 0QB5
Teall borisl :
ret i
]
eter: clr ISLO i\
clr ISHI :
moy PO, #0070 ! address 070
Tcall berisl -
ret i/
]
ena: clr ISLO :
clir ISHI i
mov PO, #O75 : address D75
Tcall  berisl ;
ret i
ede: clr IS0 Y
clr ISHT H
mov PO, #080 : address 080
lcall bcrisl H
ret i
]
etor:  clr ISLO 15
clr ISHI i
nov PO, #085 ! address 085
Tcall  bcrisl i i
ret -
abat: clr ISLO X
clr I5HI 1
mow PO, #0090 i | address (0490
Teall berisl i
ret il
etery: clr ISLO A
clr ISHI !
mov PO, #095 : address 095
Teall berisl '
ret W
aefer: clr ISLO 4
clr ISHI 7
mov PO, #100 2 addrass 100
Tcall berisl s
ret )
ebi: clr ISLO ok
clr ISHI '
mov r0,#105 i | address 105
TJeall berisl ;
ret '/
epo; clr ISLO Y
clr ISHI -
mov PO .#110 i | address 110
Jeall  berisl il
ret o
alar: clr ISLO X
clr TSHT - I
mov PO, #115 ; I address 115

Teall  berisl :
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ret il
ebuf: clr ISLO 35
clr ISHI ]
mov POL#120 : | address 120
Tcall berisl g
ret L
eca: cir ISLO 2\
clr ISHT |
mov PO ,#125 ; | address 125
Tcall bcrisl A
ret il
eran: clr IsLg Y
clr ISHT -
mov PO, #130 s address 130
Tcall berisl :
ret o/
atho: clr ISLD iy
clr ISHI =T
MmOV PO, #135 ; | address 135
Tecall bcrisl .
ret of
epa: clr ISLO i
clr ISHI 3
mov PO, #140 i | address 140
Teall berdisl :
ret i/
]
eCe: clr ISLO A
clr I5HI :
MoV PO, #145 ] address 145
Tcall bcrisl ]
ret i/
eci! clr ISLO 21
clr ISHI 3
moY PO, #150 i | address 150
Teall borisl 1
ret i
L]
ety: clr 1SLO A
clre ISHI ;
mov PO, #155 ] address 155
Teall  berisl J
ret o
acon: clr ISLO i
clr ISHI ;
moy PO, #160 i address 160
Tcall  berisl i
ret if
educ: clr I5L0 i\
clr ISHI ]
moy PO, #LE65 i | address 165
Teall berisl :
ret i
erent: clr 15LO0 i
clr ISHI -
moy PO, #170 ; address 170
Teall  berisl v ]
ret o
edio: clr ISLO 4N
clr ISHI i
mov PO, #1758 i | address 175
1call  berisi =l
ret sf
emo; clr I5L0 4
clr ISHI ]

mov PO, #180 ;| address 180
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Tcall berisl ;4

ret o
ative: clr IsSLO 8
clr TSHT il
mov PO, #185 i | address 185
Tecall berisl el |
ret it
]
atra: clr ISLO Y
clr ISHT :
mow PO, #190 : address 190
Teall berisl i
ret :
etic: clr I5LO X
clr TISHI '
mov PO, #1895 i | address 195
lecall bcrisl 1
ret i
Bar: clr I5L0 1%
clr ISHI e |
mov PO, #200 ;| address 200
Teall berisl e |
ret i
]
epan: clr ISLO i\
clr I5HI ;
mov PO, #205 ] address 205
Tcall bcrisl H
ret i
efil: clr 15L0 A
clr TSHT H
mov FO,#210 - address 210
Tecall borisl i
ret if
]
equen: clr ISLO Y
clr ISHI !
moy PO, #215 - address 215
1call berisl :
ret o/
agra: <lr I5L0 A
clr ISHI :
mav PO, #220 5 address 220
Tcall becrisl :
ret W
ape: cir ISLO i\
clr ISHI e
mov PO, #225 i | address 225
1call  berisl e 1l
ret il
eput: clr ISLO ok ¥
clr ISHI ]
mowv PO, #230 i | address 230
Tcall  berisl il
ret '
enet: clr ISLO i
clr ISHI :
mov PO, #235 5 address 235
Tcall berisl -
ret 3
etec: clr ISLO F%
clr ISHI H
mov PO, #2440 i address 240
Teall berisl -
ret i
edis: clr ISLD Hi

clr ISHI i
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mov PO, #245 i | address £45
Teall berisl :
ret o
]
tksg: clr ISLD N
: clr ISHI {
; mov PO, #250 3 address 250
i Tcall bcrisl ]
: ret i
eef: clr I5LO Hi
clr ISHI !
mov P, #255 : address 255
Teall berisl H
ret :/
eec! seth ISLO 43
clr ISHI .
Moy PO, #004 : | address 26D
Teall bcrisli |
ret v/
emag : seth I5LD sh
clr ISHI .
mov PO, #009 : | address 265
lcall  berisl £
ret i
eem: seth ISLO N\
clr ISHI '
mov PO, #014 - address 270
Tcall  berisl .
ret 4
aror: seth ISLO i
clr ISHI i
mov PO, #019 i | address 275
Tcall bcrisl 4
ret urf
ese: seth ISLO %t
clr ISHI H
mow PO, #024 : | address 280
Tcall becrisl )
ret i
ement: seth ISLO rh |
clr ISHI ;
mov PO, #029 = address 285
Tcall  berisl g
ret i/
ecy: seth ISLD P\
clr ISHI :
mow PO, #034 : | address 290
Tcall bcrisl .
ret :
evi: seth I5L0 3
clir ISHI H
mov PO, #039 : | address 295
Tecall bcrisl .
ret 5f
edan: seth I5L0 .3
clr ISHL i
moy PO, #044 : | address 300
T¢all berisl i
ret i/
aeli: seth ISLO i
clr ISHT '
mov PO, #049 i | address 305
Teall  bhorisd i
ret if

-
eano:  seth 1SLO A
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clr ISHI i
moyv FO,#054 i | address 310
Teall berisl H
ret il
SCur: seth I5L0 4
cle ISHI H
moy PO, #059 - address 315
Teall bcrisl i
ret
edy: sath ISLO WX
clr ISHI 1
mov PO, #0664 - address 320
Teall berisl ;
ret o/
efec: setb ISLO i\
clr ISHI H
moy P, #069 ; address 325
Teall bcrisl 1
ret, i
¥
agl: seth I5L0 b
clr ISHI :
mov PO, #074 : address 330
Jcall becrisl :
ret |
ane: seth ISLO Y
clr I5HI H
mov PO, #079 ;| address 335
Tecatll bocrisi =
ret f
eit: seth ISLO i\
clr ISHI :
mov PO, #084 ;| address 340
Tcall berisl ;
ret L d
aax! sath ISLO i
cir ISHI ;
MoV PO, #089 : address 345
Jcall berisl :
ret i
efila: setb ISLO i
clr TSHT ;
MoV PO, #0494 i | address 350
Teall berisl ;
ret '
afre: seth ISLO i\
clr ISHI 2
mov PO, #0%9 i address 355
Tcall berisl H
ret it
efuel: setb ISLO AN
clr ISHI i
mov PO, #104 : address 360
Tcall berisl il
ret L
eim: seth I5L0 i\
clr ISHI H
WOV P, #109 i address 365
Jcall berisl -
ret H/ 4
ein: seth I5L0 HY
clr ISHI .
mow PO,#114 i address 370
1call  berisl :

ret




Page 41

equid: sethb ISLa .,
clr ISHT |
mov PO,#119 v | address 375
Teall  berisl s |
ret v
bcris0: clr CIs0
clr ISTR o\
Teall dlyber ¢ | select isd O )
seth ISTR : | play, delay, stop isd
seth c1s0 i | deselect isd O
Teall  jeda |
ret i
I!)crisl: clr CIs1
clr ISTR L5 y
lecall dlyber ; select Hisd 1 i
seth ISTR i | play, delay, stop isd
seth c1sl ;1 | deselect isd 1
Tcall  jeda |
ret [
Tinel: mov P, #80h
Jeall  woins
ret
finez: mov PO  #0COh
1call w_ins
ret
]
tulis: clr A
mONC A, BA+DPTR
mov PO, A
1call w_chr
inc DPTR i
dinz Hurf,tulis
ret
wr_chr: movc A, BA+DPTR
mav Pl A
Tcall w_chr
ret
w_ins: clr Enkl
clir Rest
seth Enbl
cir Enbl
Tcall  jdchr
ret
w_chr: clr Enb1
seth Rest
seth Enbl
clr Enb]
Tcall  jdchr
ret
fcdelr: mov P0, #01h : Display Clear
Tcall w_ins
Tcall jdchr
1call  Jjdchr
ret
Tcd_dn: 1call delayp -
mowv PO #01h : Display Clear
1call w_ins )
mor PO, #38h : Function Set
Tcall  w_ins F ;
mow PO, #00h : Display On, Cursor, Blink
Tcall w_ins
Mo PO, #06h : Entry Mode
Tcall w_ins
moy PO, #02h 7 Cursor Home
Tcall w_ins
ret

WE_wr s dijnz oly0, wi_wr




écnkbd:
scnkbi:

senkbl:

scnkb?:
scnkb3;

scnkbd:

scnkb5:
idchr:

nama:
Judul:

elckms:
mskdea:
bradta:
sSCanig:
saving:
delety:

mov
djnz
dinz
Jnz
ret

mov
dinz
djnz
dinz
ret

PREERARS

DTyl wt_wr

F

RO,#255
Kclk,scnkhbs
CkbD,#3

A

kclk,$

Ckbl, scnkbl
kcik,3

kclk,$

kcik,%

kclk, $

Ckb0, scnkb0

AL #2224 scnkb3
ckb0, #1
scnkhi

A, #2400, scnkbd
Ckb0,#1
scnkﬁﬂ

RO, A

DPTR, #kbimap
A, BA+DPTR
PO, A

Dly0, jdchr

scnkbd

RO, #05, jda0 : tekan F1
menul0

RO, #06,jdal : tekan F2Z2
menull

RO, #04 ,jdaZ ; tekan F3
menu20

oly0, jeda

jeda
Dlyl,delays

Bly2.#3
delays
Dly2,d1y]

D1y2,%5
olyD, 3
Dlyl.dlvp
ply2,dlvp

Dly2,#6

oly0,dlybc
olyl,dlybe
Dly2 ,dlybc

" andi  Praset x
T NIM: 021.70.55 T
' Digital Kamus
X Teknik

" Electric Kamus
' Masukkan Data °

BaCa Data

Scaning ...
Savi e
. Delez:?ng - =
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pliwait:
nodata:
angka:

ch1000:
chiQ01:
chi(2:
ch003:
chif04g:
chif05:
chila:
chil0?:
chiD08:
chip0g:
chi010:
chi0ll:
ch3012:
chi0l3:
chi1014:
chifls:
chiol6:
chill7:
chi0l18;
chi019:
chi020:
chi02l:
chi022:
chi023;
chif24:
chi025:
chi026:
chi027:
chi28:
chi029:
chi030:
chi031:
chi032:
chi033:
chi1034:
ch1035:
chi03ib:
chi037:
chi038:
chi039:
ch1040:
chi041:
chi042:
chi043:
chiQ44:
chi045:
chi046:
chi047:
chiQ48:
chi049:
chi050:
chi051:
chilsZ:
chi053:
chiD54:
chils5:

DB
DB
ne

EEREEEERE

FERE

B8

R e e e e e

: DB

. Please wWait
Data Not Found
‘0123456789

"mut
"Tak
: em
an
'kitg
Els
:tr1i
meng
"ak
"ot
"kan
‘sa
"tuan
1arus

‘ukur

"mag
"nyi1ar

"han
eks
‘pan
'wat

jar
'ngan
l%um
ah
ge
ta

‘ran
'kar

e
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DB

rat
im

pe
‘dan

‘cair
'nat

'ah
ac

an
ar
=1
cu
b i1
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'ten
‘reas
"Tute
:vate

'ter
na

‘tar
'bat
‘tery
"fer
“hi
o
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"buf
ca
'tan
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o
Ly
con
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'rent
‘dio
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"tive
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tic
:er
pan
:fi1
quen
:gra

"ano
‘cur

"fec
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cheQ6b:
chel&7 :
chel68:
che(}Ed:
chel70:
chel(7l:
chel?72:
chel(73:
chel74:
chell75:

ﬁhdmap:

'gql  zsaw’
‘2 cxdedd '
:bthErE n'
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‘uTg kio
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=

]

4 m e oW om oW wm e
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0-9
10-19
20-29
30-39
40-49
a0-59
60-69
70-79
BO-89
90-99
100-109
110-119
120-129
130-139
14(-149
150-159
160-169
170-179
180-189
190-199
200-209
210-21%
220-229
230-239
240-249
250-255
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mmpatible with MCS-51™ Products
Bytes of In-System Reprogrammable Downloadable Flash Memory
- SPI Sarial Inleriace for Program Downloading
= Endurance: 1,000 Write/Erase Cycles
. Bytes EEPROM
- Endurance: 100,000 Write/Erase Cycles
to 8V Oparating Range
ity Static Oparafion: 0 Hz to 24 MHz
ree-level Program Memory Lock
E x 8-bit Intarnal RAM
Programmabia VD Linas
ree 18-bit Timer/Counters
w Inlerrupt Sources
sgrammable UART Serial Channel
| Serial Interface
w-power Idle and Power-down Modes
errupl Racovery From Power-down
agremmable Walchdog Timer
&l Data Pointar
wer-off Flag

scription

ATBS58252 is a low-powar, high-performance CMOS B-bit microcomputer with
iytes of downloadable Flash programmable and erasable read only memaory and
vyias of EEPROM. The device is manufactured using Atmel's high-density nomval-

memaory technolegy and is compatible with the industry-standard BOCS1
uction set and pinout. The an-chip downloadable Flash allows the program mem-
to be reprogrammed in-system through an SPI serial interface or by a
renficnal nonvolatile memory programmer. By combining a versatlle 8-bit CPU
downinadable Flagh on a manolithic chip, the Atmael ATBSSES52 |3 a powarful
ocomputer which provides a highly-flexible and cost-effective solution to many
edded control applications.

ATBOSB252 provides the following standard features: 8K bytes of downloadable
h, 2K bytes of EEPROM, 256 bytes of RAM, 32 1/0 lines, programmable watch-
timer, two data pointers, three 18-bit imerfeocunters, a six-vector two-level
rupt architeciure, a full duplex serial port, on-chip oscillator, and clock cireuitry n
tion, the ATS958252 Is designed with statlc logke for cperation down to Zero Tre-
ney and supports two software selectable power saving modes. The kdle Mode
s the CPU while allowing the RAM, imericounters, serlal pon, and Interrupt sys-
to continue functioning., The Power-down mode saves the RAM contanis but
zes the oscillator, disabling all other chip functions until the next interrupt or hand-
3 resel.

downloadable Flash can be changed a single byte at a time and is accessible
ugh the 8Pl seral interface. Holding RESET active forces the SPI bus into a sarial
jramming interface and allows the program memory to be written to or read from
55 Lock Bit 2 has been activated.

AIMEL

N

8-bit
Microcontroller
with 8K Bytes
Flash

AT8958252
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| Configurations
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i Description
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ply voltage.

b
and.

0

{ I5 an 8-bit open drain bbi-didirectional 10 port. As an
wt port, each pln gan sink glght TTL inputs. When 1s
written to port O pins, the pins can be used as high-
:dance inputs.

0 can also be configured to be the multiplexed low-
ar address/data bus during accesses to external
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e 555

program and data mermory. In this mode, PO has internal
puliups.

Port © also receives the code bytes during Flash program-
ming and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Por 1 Is an 8-bit bi-directional IfO port with internal pullups.
The Port 1 output buffers can sini/source four TTL inputs.
When 1s are written fo Port 1 pins, they are pulled high by
the intermal pullups and can be used as inputs. As inputs,
Part 1 pins that are externally being pulled low will source
curent {l; ) because of the intemal puillups,
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12 Port 1 pins provide additonal funetions. P1.0 and
| can be configurad to ba tha timerfcounter 2 axtamal
it input (F1.0/T2) and the tmarfcounter 2 trigger input
1/T2EX}, respectivety.

| Description

hermore, P1.4, P1.5, P1.6, and P1.7 can be configured
he SPI slave port select, data input/output and shift
k Input/output pins as shown in the following table,

A Pin ' Alternate Funclions
0 | T2 {axternal count input 1o Timer/Countar 2),
clock-out
1 ' T2EX (Timer/Countar 2 capture/reload trigger
and direction conbrol)
| S8 (Slave port select nput)
& MOSI (Master data oulpul, slave data input pin
for SP1 channel)
8 MISO (Master data input, slave data output pin
for SPF1 channel)
7 SCK {Master clock output, shave clock input pin
| for SPI channel)

.1 also receives ine low-order address bytes during
h programming and verification,

t2

2 is an B-bit bi-directional /O port with imtemal pullups.
Port 2 output butfers can sink/source four TTL inputs.
an 1s are written io Port 2 pins, they are pulled high by
Intemal pullups and can be used as inputs. As inputs,
| 2 pins thal are externally being pulled low will source
ent {|; ) because of the intermal pullups.

t 2 emits the high-order address byte during fetches
n external program memory and during accesses to
wnal data memory that use 18-bit addresses (MOVX @
"R). In this application, Port 2 uses strong internal pul-
i when emitting 1s. During accessas to extenal data
nory that use 8-bit addresses (MOVX & RI), Port 2
iz the contants of the P2 Special Function Register.

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

t3

t 3 is an B bit bl-directional 1O port with internal pullups.
| Port 8 output buffers can sink/sourca four TTL inputs.
an 1s are writtan to Port 3 pins, they are pulled high by
internal pullups and can be used as inputs. As inputs,

Port 3 pins that are extarnally being pulled low will source
currant (i) because of the pullups.

Paort 3 also serves the functions of varous special feahires
of the AT8058252, as shown in the following table.

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

Port Pin Alternate Funchions
P30 RXD (serial input port)
P3.1 TXD (serial output port)
P32z | TNTO (external interrupt 0)
P32 INTT (extemal interrupt 1)
P34 | TO (timer Oextemsl input) 1
P35 T1 (timer 1 external input)
P38 _ﬁliﬁaﬂ&nal data memory write atml:_:n&j
Pa.7 FD (extemnal data memory read sirobe)
RST

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

ALE/PFROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to external mem-
ory. This pin Is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, howeaver, that ona ALE
pulsa ig skipped during each access o external data
memory.

if dasired, ALE operation can be disabled by setting bit D of
SFR location BEH. With the bit set, ALE is active only dur-
ing & MOVX or MOVC instruction. Otherwise, the pin is
waakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN

Program Siere Enable is the read strobe 1o extemnal pro-
Qrarn mermnory.

When the ATBISBE252 is executing code from extemal pro-
gram memory, PSEN is activated twice each maching
cycle, except thal two PSEN activalions are skipped during
gach access to external data memory.

EAVPP

External Access Enable. EA must be strapped to GND in
order to enable the davice to tetch code from extemal pro-

ATEASE25? comee————e
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n memory locations starting at 0000H up to FFFFH.  XTAL1

%, hawever, that if lock bit 1 is programmed. EA Wil D& |nput to the inverting oscillator ampiifier and input to the
nalfly latched on reset. internal clock operating circuit.

should be strapped 10 V. lor intemal program execu-

5. This pin also receives the 12-volt programming  XTALZ

e voliage (Vry) during Flash programming when 12 Qutput from the inverting oscillator amplifier.
programming is selected.

a1, ATBOS8252 SFR Map and Reset Values

|
&H ! l aFFH
OH 5 i ' |
OF7H
00000000 — | ]
i1
BH ’ II OEFH
- ; | - ! |
. ACC '
M | sooo0000 ' ! 9ETH
M ' | QDFH
I e : - — - | ¥ —
psw | SPCR -
9 opoooooo | . ODDIXX | | olb
g | T2ON | TomOD ACAPZL | RCAP2H TLz TH2 | o
0000DOOD | X)XOXXXXOD | 0000DDOD | 0000000 | 00000000 |  0OODOO0C |
aH i i CTH
B | gkl | | OBFH
pa .
A B TEEFTET I _ OE7H
e sPaR |
AR oxoooo0o DOXXIOCKX | . ot
P2 ' ! ,
WH 1111111 | | DATH
SCON SBUF - -
®H | opoooooo | 30000000( | bl
= | : WMCON
H s : | coooooio | i
1aH TCOM | TMOLr TLO TL1 THO TH1 | _! HEH
00000000 | DOOOOODD | ODDODOOO | ODOODOOO | 0OBO0DOC |  0OO0OODO |
i | o sF DPUL | DPOH OFiL OPTH SPOR POON | oo,
| 11111141 ! D001 COI0DOOT ! ORI OO000000 00000000 | HADOOO0E X000 |
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ecial Function Registers

ip of the on-chip memory area called the Special Fune-  locations, since they may be usad in future products to in-
Register (SFA) space Is shown In Table 1 voka maw features. [n that case, the reset or inactive values
+that not all of the addresses are occupied, and unoe-  Of the new bits will always be 0.

ed addresses may not be Implemented on the chip.  Timer 2 Registers Control and sialus bits ars containad in
1 accesses to these addresses will In general retum  registers T2CON (shown in Table 2} and T2MOD (shown in
om data, and write accesses willhave an indeterminate  Table 9) for Timer 2. The register pair (RCAP2H, RCAP2L)
A are the Capture/Reload registers for Timer 2 in 16 bit cap-
r software should notl wrile 1s io these unlisted  ture mode or 16-bit auic-reload mode.

e 2. T2CON—TimarfCounter 2 Control Register

JOM Address = 0C8H Reset Vahe = 0000 0000E
Addreszable
2 | Exre RCLK TCLK | EXENZ TR2 | OB CPALD
7 6 5 4 R 2 1 | a |
nibol  Functon
L4 Timer 2 oveddlow fag zet by a Timer 2 overflow and must be cleared by software, TF2 will nol be set when sither

[ FICLM'- I or TCLK=1.

2 ‘E“mrzexlarnalIlagsﬂnﬁmadhmﬂuﬂpﬁ:murmh&dlaﬁmmdbyanagulmwans:hmonTEExmﬂﬂEME 1.
When Timer 2 intarrupt is enabled, EXF2 = 1 will cause the CPU to vactor to the Timer 2 intarmupt routing. EXF2 must be
cleared by sottware. EKFEmas not cause an interrupt in up'down counter mode (DCEMN = 1),

Receive clock enable. 'H"u’hmsa’f cayses the sadalpmtomﬁnewzm‘ﬂmnubasfnrmmﬂlmknwmpoﬂ
Modes 1 anda RCLK = 0 causes Timer 1 mﬂhmwbeusadbrnmmmmchck

Transmit clock enatle. Whan set, causes the seral port 1o use Timer 2 overdiow pulses for its transmit dmkmsamlpmt
Modes 1 anda TCLK = 0 causes Timer 1 avarfiows lcbeuaeﬂtx meummnm

Tirnar 2 mdarrna! anable. When s, alhmacmwemmbadtonmurasarmhfanagam ransition on TEEX if
Timer 2 is not baing used 1o clock 1he serfal port. EXENZ = 0 causes Timer 2 to ignome evants at T2EX

Sart'Stop control kor Timer 2. THE = 1 starts the timer.

————

Tmerm'mm’ﬂarsalﬂctmrTlmerE C/T2 = Ofor timer function, CIT2=1 for external event counter (lalling edge triggerad).

Capture/Reload salsct. CP/RLE = 1 causss captures to ocour on negalive transiions at T2EX d EXENZ =1. CPRLZ =0
causes automatic reloads to occur when Timer 2 overfiows or negative ransitions occur at T2EX when EXEN2 = 1. When
either ACLE or TCLK =1, hsbﬁmgm&dﬂm&ﬂhmmﬁhm to auto-reload on Timer 2 overflow.

amlm- g‘ k| o
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chdog and Memory Contral Register The WMCON

1o select the 2K bytas on-chip EEPROM, and to enable

ster containg control bits for the Watchdog Timear  byte-write. The DPS bit selects one of two DFTR registers

wn in Table 3). The EEMEN and EEMWE bits are used  available.

¢ 3. WMCON—Watchdog and Memory Contro| Ragister

1CON Address = 364 Peset Viakse = (000 DD108

. P2 | pst PSO EEMWE | EEMEN | DPS WDTRST | WDTEN |
I B 5 4 a | 2 1 ‘ 0

nbel Function |

2 Prescaler Bits for the Walchdog Timer. When all three bits are set to ‘0%, the waichdog imer has a nominal period of |

1 15 ms. When all three bits are sat to ™17, the nominal period is 2048 ms.

b

WWE EEPROM Data Mamna-,ran Enabla Bit. Sat this bit in “1" bedors m;amghytewtiemmmp EEPROM with the
MICH X nstmchm I.jsar snmmm should set this bif to “07 alter EEFBOM write is oomﬁeted

WEN Imternal EEPFK}M .ﬂmss Enﬂblﬂ When EEMEN = 1, the MOVX instruciion with DPTR will access un—t:l'q:- EEPHDM
instead of edemnal data mamory. When EEMrEN 0, MOVX with DPTR accesses external dala memory.

5 Data Pointer Register Select. DPS = () salects the firet bank of Data Pointer Register, PO, and DPS = 1 salects the
second bank, DP1

STRST | Watchdog Timer Reset and EEPAOM Ready/Busy Flag. Each time this bit is satto ™1" by user software, a pulse ia

¥BSY | gonarated to raset the watchdog timer. The WDTRST bit is then aulomatically resst to "0 in the neut instruction cycle.
The WDTHRST bit is Write-Only, This bit also serves as the ROV/ESY #ag in a Read-Only mode during EEFROM write,
ADV/BSY = 1 means that the EEPROM is ready to be programmed. While programiming opeatons are being exected,
tha ROY/BSY bit equals "0F and is aulomatically resat to *1* whan programming is complated,

ITEM Wab:hdng Timer Enable Bit. WDTEN = 1 enabies the watchdog timer and WDTEN = 0 d=abies ihe watchdog tm

Registers Control and status bits for the Seral Periph-
Interface are contained in regisiers SPCH {shown in
le 4) and SPSR (shown in Table 5). The SPI data bits
containad in the SPDR registar. Writing the SPI data
star during sarial data transter sets the Writa Collision
WCOL, Inthe SPSR registar. Tha SPDA is doubla but-
1 for writing and the values In SPDHA are not changed by
el. Pointer Register.
rrupt Registera The global imerrupt enable bit and the
vidual interrupt anable bits are In the |E ragistar. In
[tion, the Individual Interrupt enable bit for tha SPI1 I in
SPCH register. Two pricritiss can be set for each of the
nterrupt sources in the 1P register,

and is not affected by RESET.

Dual Data Pointer Registers To facilitale accessing bolh
internal EEPROM and extermnal data memory, two banks of
16 bit Data Pointer Registers are provided: DPYO at SFR
address locations B2H-83H and DP1 at B4H-85H. Bit OPS
=0 in 5FR WMCON selects DP0 and DPS = 1 selects
DP1. The user should always initialize the DPS bit to the
appropriate value before accessing the respective Data

Power Off Flag The Power OF Flag (POF) is located at
bit_4 {PCON. 4} in the PCON SFR. POF |s =at tn 1" during
power up. It can be set and reset under software control




e 4. SPCR—SPI Control Register

CR Addrass = DSH Reset Value = 0000 01XXB
| SPIE SPE DORD MSTR | croL | cPHA SPR1 | SPRO
t 7 6 5 4 ' 3 |1 2 1 ! 0 .
nbhad Function
IE 5Pl interrupt Eneble. This bit, in conjunction with the ES bit in tha IE register, enables SP1 interrupts: SPIE = 1 and ES

| SPI Enable. SPI = 1 enables tha SP/ channel and connects 55, MOSI, MISO and SCK to pins P1.4, P1.5, P1.5, and

= 1 enable 5P Interrupte, SPIE = 0 disables SP1 interrupts.

E
P1.7. 8Pl = 0 disables tha SPI channed.
RD Data Order. DORD = 1 selects LSB first data ransmission. DORD = 0 salacts MSB first data transmission,
TR Master/Slave Select. MSTH = 1 selects Master 3P1 mode. MSTR = D selects Slave SP1 mode.
oo Clock Polarity. When CPOL = 1, SCK iz high when idle. When CPOL = 0, SCK of the master davice i low when nat
transmitting. Pleaséa rafer to figure on SP1 Clock Phasa and Polarity Control.
HA Clock Phase, The CPHA bit tegether with the CPOL bit controls the clock and data relationship between master and
| slave. Please reler to figure on SPI Clock Phase and Polarity Control,
RO 5P Clock Rate Select These two bits control the SCK rate of the devies configured as mastar, SPR1 and SPRO have
A1 no affact on the slave. The relationship betwsen SCK and the oscillator frequency, Fae. . is as iollows:
SPRISPR0 SCK = Fy divided by
g 0o 4
a 1 16
1 0 64
! 1 H 128

le 5. SPSH— SPI Status Register

SA Adrress = AAH Reset Vake = 00XX XXXXB
— - |
SPIF WCOL = - | = =; = | = |
it " 7 5 5 4 3 2 v 1 o ||
mbol Function
IF EP| Interrupt Flag. When & serial transier is complete, the SPIF bit is set and an interrupt is generated if SPIE = 1 and
ES = 1. The SPIF bit is cleared by reading the SPI status register with SPIF and WCOL bits set, and then accessing
| the SPI daia registar,
Write Collision Flag. The WCOL bit is sel if the SP1 data register is wrilten during a data transter. During data transisr,

the result of reading the SPDR register may ba incorract, and writing to it has no eflect. The WCOL bit {(and the SPIF
bit) are cleared by reading the 5P| status rogister with SPIF and WCOL set, and then accessing the SP| data register,

le 8. 3PDA - SPI Data Regisler

'DR Address = 88H

Feset Value = unchanged

SPD3

SPO2

SPDn

E ]

SPDO |

0

ATESSEZE? e e
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ta Memory - EEPROM and RAM

ATBYSE252 implernents 2K bytes of on-chip EEPROM
laila storage and 256 bytes of RAM. The uppar 128
s of RAM occupy a parallel space to the Special Fune-
Registers. Thal means the upper 128 bytes have the
& addresses as the SFR space but are physically sepa-
from SFR space.

i an instruction accesses an internal location above
rags TFH, the address mode used in the instruction
sifies whether the CPU accesses the upper 128 bytes
‘AM or the SFR space. Instructions that use direct
essing access 5FR space.

example, the following direct addressing Instruction
:ases the SFA at locatlon 0AQH {which is P2).

€y OROH, ddata

‘uctions that use indirect addressing access the upper
bytes of RAM. For example, the following indiract
'8ssing instruction, whera RO contains 0ACH, accesses
data byte at address 0AOH, rather than P2 (whose
|ss is 0AOH).

ATV @RD, %dAatae

a that stack operations are examples of Indirect
©ssing, 50 the upper 128 bytes of data RAM are avall-
as stack space,

on-chip EEFROM data mamory is selected by satting
EEMEN bit in the WMCON register at SFR address
tion 96H. The EEPROM address range is from 000H to
H. The MOVX instructions are used to access the
'‘ROM. To access off-chip data memory with the MOVX
uctions, the EEMEN bit needs 1o ba set 1o #0™

EEMWE bit in the WMCON regisier needs 1o be set o
iefore any byte location in the EEFROM can be writlen.
r software should reset EEMWE bit to "0" If no further
IROM write is required. EEPROM write eyeles in the
al pragramming mode are self-timed and typically take
ms. The progress of EEPROM write can be monitorad
eading the ADY/BSY bit (read-only) In SFR WMCON.
(/BSY = 0 means programming is still in progress and
7/BSY = 1 means EEPROM write cycle js completad
enother writa cycle can be Initiated.

ddition, during EEPROM programming, an attempiod
1 from the EEPROM will fetch the byte being writtan
the MSE complemented. Once the write cycle is com-
ed, true data are valid at all bit lecations.

pgrammable Watchdog Timer

‘programmable Watchdog Timer (WDT) operates from
ndependent osclllator. The prescaler bits, PSD, PS1
PS2 in SFR WMCON am used to sat the pericd of the
lchdog Timer from 16 ms to 2048 ms. The available
3r periods are shown in the following table and the

actual timer periods {at V.. = 5Y) are within £30% of the
norminal.

The WDT is disabled by Power-on Resst and during
Power-down. It is enabled by setting the WDTEN bitin SFR
WMCON (address = 56H). The WDT is reset by sefting the
WDTRST bit in WMCON. When the WDT times out withowt
being reset or disabled, an internal RST pulse is genarated
to reset the CPU.

Table 7. Watchdog Timer Period Selection

WOT Prescales Bits

Ps2 PS1 | PSO | Period (nominal)

Q . i} 1] B 16 ms

o o | 1 | 42 ms
o 1 e | 64 ms )

0 1 1 1.2.731115 .

1 o a 266 ms

1 B s12ms |

1| 1 o | 1024ms |
[_ 1 | 1 1 2048ms |
Timer 0 and 1

Timer 0 and Timer 1 in the ATE258252 operate the sama
way as Timer 0 and Timer 1 in the ATBCS1, ATBICS2 and
ATBBCSES. For further information, see the October 1935
Microcontroller Data Boaok, page 2-45, section titled,
“Timer/Counters.”

Timer 2

Timer 2 is a 16 bit TimeCounter that can operale as either
a timer or an event counter. The type of aperation s
selected by bit /T2 in the SFR T2GON (shown In Table 2).
Timer 2 has three operafing modes: caplure, auto-raload
{up or down counting), and baud rate generatar. The
mades are selectad by bits in T2CON, as shown in Table 8,

Timer 2 consists of two B-bit regisiers, TH2 and TL2. In the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine oyde consists of 12 oscil-
lator periods, the count rate is 1/12 of the oscillator
frequancy.

In the Counter function, the register is incremented In
response to a 1-10-0 transition at s cormesponding external
fnput pin, T2, In this function, the external input is sampled
during S5P2 of every maching cycle. When the samples
show a high in one cycle and a Jow in the next cycle, the
count Iz incremented. The new count value appears in the
register during S3P1 of the cycle folowing the one in which

—‘r“lﬁ 9
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iransitlon was detected. Since two machinge cycles {24 Capture Mode
lator perods) are required to recognize a 1-to-0 transi-
, the maximum count rate is 1/24 of the oscillator
Jency. To ensure that a given level s sampled al leas!
1 belgre it changes, the level should be heid for at least

In the capture mode, two options are selected by bit
EXENZ in T2CON. It EXEN2 = 0, Timer 2 is & 16 bit timer
or counter which upon overflow sets bit TF2 in T2CON.
This blt can then be used to generate an interrupt. If

full machins eycle. EXEN2 = 1, Timer 2 performs the same operation, but a |-
transition at external input T2EX alse causes the cur-
e B. Timer 2 Operating Modes to-0 P
y . . rentvalue in TH2 and TL2 to be captured into RCAP2H and
LK+ TCLK CPRLZ | TR2 | MODE . RCAPZL, respectively. In addition, the fransition at T2EX
0 0 1 16-bit Auto-relaad ! causes bit EXF2 in T2CON to be sat. The EXF2Z hit, like
— - S TF2, can generate an interrupl. The capiure mode is illus-
0 1 1 | 16-bit Capture trated in Figure 1.
1 B X 1 Baud Rale Generator
__!_( X Q {O)
tre 1. Timer 2 in Capture Mode
Q50 o =12 —
A Cre =
-H-.-"i-l— » f?l,_.?——ﬁ TH2 m2 J—ﬁ TR2
. n!l 2": CWERFLOW
GI"TZ =9
(e M P
T PN CAFTURE! | i |
| RCAPZH | RCAPEL If J'
TRANSITION
TIMER 2
DETECTUR | INTERRAUFT
TZEX PIN[ —— A et + M ENFZ
CONTROL

S e S ————
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‘o-reload (Up or Down Counter)

er 2 can be programmed to count up or down when
‘igured In its 16 bit auto-reload mode. This feature is
ked by the DCEN (Down Counter Enable) bit located in
SFR T2MOD {see Table 8). Upon reset, the DCEN bit
zt to 0 50 that timer 2 will default to count up, When
iN is set, Timer 2 can count up or down, depending on
vaiue of the T2EX pin.

ire 2 shows Timer 2 autornatically counting up when
EN = 0. In this mode, two options are selected by bit
N2 in T2CON, It EXENZ = 0, Timer 2 counts up to
FFH and then sets the TF2 bit upon overflow. The
Tlow also causes the timer registers to be reloaded with
16 bit value in RCAP2H and RCAFZL. The values in
\P2H and RCAP2L are preset by software. If EXEN2 =
16 bit reload can be triggered either by an overflow or

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

by a 1-to-0 transition at extemnal input T2EX. This fransition
also sets the EXF2 bit. Both the TF2 and EXF2 bits can
generate an interrupt if enabled.

Setting the DCEN bit anables Timer 2 fo count up or down,
as shown in Figure 3. In this mode, the T2EX pin controls
the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and set the
TF2 bit. This overflow also causes the 16 bit value in
RCAP2H and RCAP2L to be reloaded into the timer regis-
ters, TH2 and TL2, respectivaly.

A logic 0 at T2EX makes Timer 2 count down, The timer
underflows when TH2 and TL2 equal the values stored in
RCAP2H and RCAPZL. The undarflow sets the TF2 bit and
causes OFFFFH to be reloaded into the timer registers.

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

OSC - +42 —- -
\l ciz=0
CONTROL A OVERFLOW
Y o e iy M
[ Lihal RELDAD 1
TIMER 2
12 E INTERRUPT
RCAP2H | ROCARL ¢
a4 TF2 i
TRAMSITION -_]
DETECTOR =
TeEX PIN [ F— T w J| oo i - EXF2
EXEN2
le 8. T2MOD — Timer 2 Mode Control Register
MOD Address = DCIH Reset Value = 300( XX008 |
it Bit Addressable ) |
= 3 - = = - T20E | oCEN |
it 7 8 5 ¥ | & | e T | o ]
mibxod Function
Mot implemented, reserved for luture use. B
0E | Timer 2 Quiput Enable bit,
JEN | When set, this bit allows Timer 2 to be configured as an up/down counter.

i1
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e 3. Timer 2 Auto Reload Mode {DCEN = 1)

(OCWMN COUNTING RELOAD VAL LIE) TOGGLE

OFFH OFFH

S s "SR
OSG M 12 i—,mﬁ . : | OVERFLOW
.-'t"“'w:\—— »f o TH? ne |—+ $
: T T
| conTROL i
T . TR2 ﬁf_\lr AF
=1
0— ]
T2 PIN i o |
HCAPEH-[ RBCAPH

(UP COUNTING RELOAD VALUE)

wre 4. Timer 2 in Baud Rate Generator Mode

i ——
1 1
=2 !
I 0" b Lt
i MNOTE; OSC. FREQ. IS DIVIDED BY 2, NOT 12 — o
pDSRRRS Ty T
l i
ost |- =2 —
IGTE = 0
= > o |

|
- - O -y T .._.E THZ TLZ l—.—.—ll-"-.\ -+ *I

! | &
CONTROL - f : ] f
j |ﬂl"|'2 =] I i \‘ !
d1l w

T2 PIN | —%, :
RCAP2H | RCAP2L b s .
TRANSITION ]-— =16 —E&
DETECTOR §
TZEX FIN[ ] C I baills: o ) .5
| CONTROL
EXENZ

A TOOSE 25 2 o ————
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ud Rate Generator

2r 2 is selected as the baud rate generator by setling
K and/or RCLK in T2CON (Tabla 2). Note that the
i rates for transmit and recelve can be ditferent if Timar
used for the recesver or transmitter and Timer 1 1s used
‘he other function. Setting RCLK and/or TCLK puts
ar 2 imto its baud rate generator mode, as shown in Fig-
4

baud rate generator mode is simllar to the auto-reload
le, In that a roflover in TH2 causes the Timer 2 registers
e reloaded with the 16 bit value in registers RCAP2H
RCAP3L, which are preset by software.

baud rates in Modes 1 and 3 are determined by Timer
werflow rate according to the followlng egquation.

odes 1 and 3 Baud Ratas = Lmer2 D‘I.-Irgrﬂuw Bate

Timer can be configured for either timer or counter
ratlon. In most applications, It is configured for timer
ration (CP/TZ = 0). The timer operation is different for
ar 2 when it |s used as a baud rate generator. Normally,
| timer, it increments avery machine cycle {at 112 the
Hator froquency). As a baud rate gencrator, however, it
aments gvery state time (a1 1/2 the oscillator fre-
¢y}, The baud rate formula is given below,

odas 1 and 3 -

[l Oscliiator Frequency
Baud Rate

32 = [65536 — (RCAP2H,RCAP2L)|

e {RCAP2H, RCAP2L) Is the content of RCAP2H and
§P2L taken as a 16 bit unsigned integer.

ar 2 85 a8 baud rate generator = shown in Figure 4. This
re is valid only if RCLK or TCLK = 1 in T2CON. Nole
a rollover in TH2 does not set TF2 and will not gener-
an interrupt. Note toog, that if EXEN2 is sel, a 1-to-0
siticn in T2EX will set EXF2 but will not cause a reload
1 (RCAP2H, RCAF2L) to (TH2, TL2). Thus when Timer

2 i5in use as a baud rate generator, T2EX can be used as
an extra extornal intermupt,

Note that when Timer 2 Is running (TR2 = 1) as a timer in
the baud rate generator mode, TH2 or TL2 should not be
raad from or written 10. Under these conditions, the Timer is
incramented every state time, and the results of a read or
write may not be accurate. The RCAP2 registars may be
read but should not be written to, because a write mighi
overlap a reload and cause write and/or reload errors. The
timer should be tumed off (clear TR2) before accessing the
Timer 2 or RCAP2 registers,

Programmable Clock Out

A 50% duty eycle clock can be programmed to come out on
F1.0, as shown in Figure 5. This pin, besides being a regu-
tar /O pin, has two aliernate funciione. it can be
programmed to Input the extemnal clock for TimerCounter 2
or to output & 50% duly cycle clock ranging from 61 Hz to 4
MHz at a 16 MHz operating frequency.

To configure the Timer/Counter 2 as a clock generator, bit
G/T2 (T2CGON. 1) must be cleared and bit T20E (T2MOD.1)
must be set. Bit TR2 (T2CON.2) slarts and siops the fimer.
The clock-out frequency depends on the oscillator fre-
quency and the reload value of Timer 2 capture reglsters
{RCAP2H, RCAFZ2L), as shown in the following equation.

Csciflator Freq

Clock Oul Frequency = 4 rees96 _ (RCAP2H RCAPSLI]

in the clock-out mode, Timer 2 rollovers will not generate
an interrupt. This behavior is similar to whan Timer 2 is
used as a baud-rate generator. it is possible to use Timear 2
as a baud-rate generator and a clock generator simulta-
necusly. Note, however, that the bawd-rate and clock-out
frequencies cannot be determined independently from one
another since they both use ACAP2H and RCAP2L.

ES i e e ‘ mEl' 13




e 5. Timer 2 In Clock-out Mode

i =
- . . At T2 ! TH2
0SC 12 % \ e S }—" {Bsnsjgiammj'i

_ THAMNSITION
¥ DETECTOR
P1.1 A T % » TIMER 2
————— - -1 = |
(T2EX) ‘/__J EXF2 INTERFUPT
et
EXEMND
e 6. SPI Block Diagram
SR— ]
Kol ‘ = — N |
_“LSB 1 | B |
~{ /16811 SHIFT REGISTER |* -“—IS §
P — | FEAD DATABUFFER | i |
| sdsi6e644128 E i
LI - | '" E ' =
T 1 | l_ B |
i o | 8P CLOCK (MASTER] i £ B
| smEct | ) clock s & | |5
— LOGIG i |
| ; _I'__ :
' fe
o ——— o il " MESTE .
SPI CONTROL EE;T __ |
hlg | ll 5 b gl ﬂ E\ E' Sl %_
| 8P1STATUS RECISTER HEGlsn:H | |mNTFhD|_HEﬂi5TEF| REGISTER |
I a . 8.
| e P
'

SPINTERRUFT INTERNAL
RECRIEST DATA BUS
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UART in the ATB8S8252 operales the same way as
LART in the ATB2C51, ATRICS2 and ATBICSS, For
1e1 Infermation, see the October 1985 Microcontroller
1 Baok, page 2-49, secton titied, “Serlal Interface ™

rial Peripheral Interface

gerial peripheral intarface {SPI} allows high-speed syn-
wnous data transfer between the ATBSS8252 and
pheral devices or between savaral ATBISB252
ices. Tha AT8358252 SPI features include tha
wing:

J1-Duplex, 3-Wire Synchronous Data Transter

aster or Slave Operation

5 MHz Bit Frequency {max.)

3B First or MSB First Data Transfer

Jur Programmahle Bit Rates

nd of Transmission Interrupt Flag

wre 7. SPl Master-slave Intarconnaction

= Write Collision Flag Protection
* Wakeup trom Idie Mode {Slave Mode Only)

The interconnection batween master and slave CPUs with
SPI is shown in the following figure. The SCK pin is the
clock vulput in the master mode but iz the clock input in the
slave mode. Writing to the SP! data register of the master
CPU starts the SPI ciock generatar, and the data written
shifis out of the MOSI pin and inte the MOSI pin of the
slave CPU. After shifting one byte, the SPi clock generator
etops, setting the end of transmission flag (SPIF). If both
the 5Pl interrupt enable bit (SPIE) and the sarial port intar-
rupt enable bit (ES) are set, an imerupt is requested.

The Slave Select input, S5/P1.4, is set low to select an
individual SPI device as a slave. When SS/P1.4is set high,
the SPI port is deactivated and the MOSI/P1.5 pin can be
usad as an input:

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

MSB MASTER LSB .. .. MSB  SLAVE LSB
— | 8-BIT SHIFT REGISTER|—#—— | B-BIT SHIFT REGISTER %-—i
| e e——————— — : E L i
. + _ mosi wmosi E—
| |
SPi SCK  SCK; - |
ICLOCK GENERATOR s = <
T Wpa '_.
ure 8, SPI transter Format with CPHA =0
SCK CYGLE # n ) 4 6 7
(FOR REFERENCE) |2 s 10 2
= — RORORDIPRERERE-
SCK (CPOL=1) ' | | | : | i i '
MOSI g 6 5 X 4 3 o 3 1 LE8
(FROMMASTERy i o 2 I O | ] ,
MIBD: -~ B % X H N & X 3 2z _X_ 1 X 18B X _o—
(FROM SLAVE) J ‘ ‘ | ‘ { !
5 (TO SLAVE) i ‘ l ‘ ‘ ‘ { ) I ' ‘ I 4
I | I ] I | l

t defined but normally MSB of character Just received

AINEL
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e 9. SP! Transfer Format with CPHA = 1

SCK CYCLE #

(FOR REFERENCE)
SCK(CPOL=0) A

SCK (CPOL=1} .

MOS

B X & 5
(FROM MASTER) M -

MBS0

5

MSE

{FROM SLAVE)
S8 (TO SLAVE)

HREN

EJ_HI
|

' defined but nomally LSB of previcusly transmitted chamacter

errupts

ATBIS5B252 has a total of six interrupt vectors: two
mal interrupts (INTO and TNTT), three timer interrupts
lers 0, 1, and 2), and the serial port interrupt. These
rupts are all shown in Figure 10.

h of thesa interrupt sources can be individually enabled
isabled by setting or clearing a bit in Spacial Function
ister IE. |E also contains a global disable bit, EA, which
bles all Interrupts at once.

: that Table 10 shows that bit position IE.8 is unimple-
ited. In the ATEBOCS1, bit position IE.5 is also
nplementad. User software should not write 15 to these
aositions, since they may be used in future ATR9
fucts.

er 2 interrupt is generated by the logical OR of bits TF2
EXF2 in register T2CON. Neither of these flags is
tred by hardware when the service routing is vectored
In fact, the service routine may have to determine
sther it was TF2 or EXF2 that generated the interrupt,
that bit will have to be cleaned in software.

t Timer 0 and Timer 1 flags, TFO and TF1, are sat at
*2 of the cycle in which the timers overflow. The values
then polled by the circultry in the next cycle. Howevar,
Timer 2 flag, TF2, |s set at 52P2 and is polled in the
1e cycle in which the timer overflows,

Table 10. Iintermupt Enable (IE) Register

(MSBLSE)

|ea |~ Jem2es (ETt |ex1 [em | exo |
Engbde BA « 1 enabéas the imerrupt.
Enabie Bif = 0 dizables the intermpt.

Symbol | Position | Function

| Disables all mtarrupls. IF EA =0, no interrypt

EA E7 i acknowledged. If EA = 1, each Internspt
: source is individually enabled or disabled by
BEUING Or clearing it enable b,
= IES Pagarvad,
ET2 IES Timer 2 intarrupt anabis ik
EE IE4 | SPland UART intarupt ansbie bit.
ET1 | IE3 Timer 1 inbesropl enabie Hit,
EX1 | JE2  Exlemalintérnupt 1 enatle bt
ETO | IE1 | Timer interTupt enable bil

EX0 | IEQ | Exemalinterrupt 0 enable b

User software shouwld never write 15 1o unimplemented bits, becauas
they may be ussd in futurs ATAD products,

ATB088252 nr e




e 10, Interrupt Sources

clllator Characteristics

L1 and XTALZ are the input and output, respectively,
n inverting amplifiar that can be configured for use as
in-chip oscillator, as shown in Figure 11. Eithiar a quartz
ital ar caramic resonator may be used. To driva the
ca from an extemal dock source, XTALZ should be lefi
onnected while XTAL1 Is driven, as shown in Figure 12,
re are no requirements on the duty cycle of the extemal
k signal, since the input to the intemnal clocking circuitry
irough a divide-by-twio flip-lop, but minimum and maxi-
n voltage high and low time specifications must be
enved,

AT8958252

Figure 11. Oscillator Connections

c2
i ——e— Xmiz2
| L]
| o T
T_ll & — XTAL1
T——_- | GND
=

Mote:  Mote: 1, C2 = 30 pF £ 10 pF for Cryslals

= M) pF + 10 pF for Ceramic Resonalors

Flgure 12. Extamal Clock Drive Configuration

NG —{ xTAL2
EXTERAMNAL

OSCILLATOR XTAL 1
SIGNAL

; GND

-
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2 Mode

ll2 mode, the CPU puts itself to sleep while all the on-
peripherals ramain aetive. The mode Is invoked by
ware. The content of the on-chip RAM and all the spa-
functions ragisters remain unchanged during this
le. The Idle mode can be terminated by any enabled
‘Tupt or by a hardware reset,

2 that when idle mode is terminated by a hardware
i, the device nomally resumes program execution

from where it left off, up to two machine cycles before the
internal reset algorithm takes contrel. On-chip hardware
inhibits access to intemal RAM in this event, but access to
tha port pins i not inhibited. To eliminate the possibility of
an unexpectad write to a port pin when idle mode is termi-
natad by a reset, the instruction following the one that
invokes idle mode should not write to a port pin or to exter-
nal memory.

itus of External Pins During Idle and Power-down Modes

de Program Memory ALE PORTO | POAT1 | PORT2 | PORTS
: Intaenal 1 i Data | Daa | Data | Dam
7 Extarnal 1 1 | Feat | pem Address | Datm
wer-down Intemal 0 Data | Daia Data | Data
war-down External Flat | Dal Data ! Data

wer-down Mode

& power-down moda, the oscillator is stopped and the
‘uction that invokes power-down is the last instruction
zuted. The on-chip RAM and Special Function Regis-
retain their values until the power-down mode is
iinated. Exit from power-down can be initiatad either by
irdware reset or by an enabled extemnal intermupt. Reset
sfines the SFRs but does not change the on-chip RAM.
resel should not be activated before V. Is restored to
1ormal operating level and must be held active long
ugh to allow the oscillator 1o restart and stabllize.
pxit power-down via an interrupt, the extemal interrup!
st be enabled as level sensitive before entering power-
. The inlerrupt service routine starts at 16 ms (noml-
after the enabled interrupt pln is activated.

ck Bit Protection Modes'!

Program Memory Lock Bits

The ATE9S8252 has three lock bits that can be left unpro-
arammed (U) or can be programmed (P} to obtain the
additional features listed in the following table.

When lock bit 1 Is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value and holds that value until reset is activated. The
latched value of EA must agrea with the current logic leval
at that pin in order for the device to function property.

Once programmed, the lock bits can only be unpro-
grammed with the Chip Erase operations in either the
parallel or sernal modes.

Program Lock Btz

LB1 | LB2Z2 | LB3 | Proteciion Type
| U | U | U | Nowtermal memony lock eature,
2 P L U | MONVG instructions exacuted from external program memory are disabled from fetching code bytes
from intermal memony. EA s sampled and latched on reset and further programming of the Flash
| mamory (parallel or serial mode) is disabled.
| P P ] Same as Mode 2, but parallel or serial verify are also disabled,
] P F P | Same as Mode 3, but external execution is also disabled.

25 1. U = Urprogrammed

2. P = Programmed

ATH958252 e ——
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agramming the Flash and EEPROM

el's ATBOSB252 Flash Microcontroller offers BK bytes
-system reprogrammable Flash Code memaory and 2K
s of EEPROM Data memory.

ATE958252 is normally shipped with the on-chip Flash
la and EEPROM Data mamaoly arrays in the erased
9 (l.e. contents = FFH) and ready to ba programmed.
s device supparts a High-voltage (12V) Parallel pro-
mming mode and a Low-voltage (5V) Serial
yramming mode. The serial programming mode pro-
& a convenlent way to download the ATBISEES2 Inside
user's system. The parallel programming mode Is com-
ble with conventional third party Flash or EPRDM
IEMMers.

Cede and Data memory arrays are mapped via sepa-
address spaces in the seral programming mode. In
parallel programming mode, the two arrays occupy one
iguous address spaca: 0000H to 1FFFH for the Code
¥ and 2000H to 27FFH for the Data array.

Code and Data memory arrays on the ATBIS8252 are
yrammed byte-by-byte in either programming mode. An
r-arase cycle is provided with the self-timed program-
g operation in the serial programming mode. Theare is
1eed fo perform the Chip Erase operation to reprogram

memory location in the serial programming mode
185 any of the lock bits have been programmed.

e parallel programming meode, thers is no auto-erase
& To reprogram any non-blank byte, the user needs 1o
the Chip Erase operation first to erase both arrays.

aliel Programming Algorithm: To program and verify

ATBASB252 In the parallel programming mode, the fol-
Ing sequence is ecommended:

Fower-up sequence:

Apply power between V.. and GND pins.

Set AST pin to *H".

Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait
for at least 10 miliseconds.

Set PSEN pin to “L”

ALE pin to “H"

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

Apply the appropriate combination ot *H" or "L” logic
levals to pins P2.6, P2.7, P38, PA.7 10 select one of
the programming operations shown in the Flash
Programming Modeas table.

Apply the deslred byte address to pins P1.01e P1.7
and P2.0 to P2.5.

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

5. Raise EAN,, to 12V to anable Flash programming,
erase or verification.

6. Pulse ALE/FROG once to program a byle in the
Code memory array, the Data memory array or the
lock bits. The byte-write cycle is sell-timed and typl-
cally takas 1.5 ms.

7. To verity the byte just programmed, bring pin P2.7 to
*L" and read the programmed data at pins P0.0 to
PO.7,

8. Repeat steps 3 throwgh 7 changing the address and
data for the entire 2K or BK byles array or uniil the
end of the object file |5 reached.

9. Power-off sequence:
Set XTAL1T ta“L",
Set RST and EA pins 1o "L~
Turn Voo power off,

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

Data Polling: The AT8958252 features DATA Polling to
indicate the and of a write cycla. During a write cycle in the
parallel or serial programming mode, an attempted read of
the last byts writhen will result in the complement of the writ-
ten datum on PQ.7 (parallel moede), and on the MSB of the
seral output byte on MISO (serial mode). Once the write
cycle has been completed, true data are valid on all out-
puts, and the naxt cycle may bagin. DATA Polling may
begin any time after a write cycle has beon inftiated.
Ready/Busy: The progress of byte programming in the
patallel pregramming mode can also be monitored by the
RDY/BSY output signal. Pin P3.4 is pulled Low after ALE
goes High during programming to indicate BUSY. P3.4 is
pulled High again when programming is done to indicate
READY.

Program Veriy: If lock bits LB1 and LB2 have not baen
programmed, the programmed Code or Data byte can be
read back via the address and data lines tor verltication.
The state of the lock bits can also be verified directly In the
paraliel programming made. In the serial pragramming
mode, the state of the |ock bits can only be verified Indi-
rectly by observing that the lock bit features are enabled.

Chip Erase: Both Flash and EEPROM arrays are erased
glectrically at the same time. In the pamllel programming
mode, chip erase is initiated by using the proper combina-
tion of control signals and by holding ALE/PROG low tor 10
ms. The Code and Data arrays ara written with all “47s in
the Chip Eraze aparation.

ATMEL 10
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e serlal programming mode, a chip erase operation is
ated by issuing the Chip Erase instruction. In this modsa,
i grase s self-timed and takes about 16 ms

Ing chip erase, a senal read from any address location
raturn 00H at the data outputs.

lal Programming Fuse: A programmable fuse Is avail-
a to disable Serial Frogramming If the usar neads
rimum system security. The Seral Programming Fuse
only ba programmed or erased in the Parallel Program-
g Mode.

' ATBOSBE252 is shipped with the Sarial Programrming
1a anabled.

wing the Signature Bytes: The signature bytes are
1 by the same procedure as a normal verification of
tions 030H and 031H, except that P3.6 and P3.7 must
willed to a lagic low. The values retumed are as follows:

{030H} = 1EH indicates manufactured by Atmel
(031H) = 72H indicates 8858252

agramming Interface

ry code byte in the Flash and EEFROM arrays can ba
ten, and the entire array can be erased, by using the
ropriate combination of controd signals. The write aper-
n cycle is seli-timed and once Inltiated, will
wmatically time itself to completion,

najor programming vendors offer worldwide support for
Atmel microcontroller seres. Please gontast your local
aramming vendor for the appropriate software revision.

rial Downloading

h the Code and Data memory arrays can be pro-
mmad using tha serial SPI bus whila RST is pulled 1o

Tha serial interface consists of pins SCK, MOSI (input)
[ MISO (output). After RST is sat high, the Programming
thle instruction needs 1o be executed first bafore pro-
migrase opemtions can be exscuted,

auio-erase cycle i built Into tha selfdimed programming
ration {In the sarial mode ONLY) and therea is no need
rat executs the Chip Erase instruction unless any of the
¢ bits have been programmmed. The Chip Erase opera-
turmns the content of every memory location in both the
ie and Cata arrays inta FFH,

t Gode and Cata memory arays have separate address
Gas.

0000H ta 1FFFH for Code memory and 000H to 7FFH for
Crata memory.

Elther an extamal systern clock is supplied at pin XTAL1 or
a crystal needs to be connected across pins XTAL1 and
XTALZ. The maximum seral clock {SCK) frequency should
be less than 1/40 of tha crystal frequency. With a 24 MHz
asclliator clock, the maximum SCK frequency is 600 kHz.

Serial Programming Algorithm
To program and verify the ATBSS6252 in the seral pro-
gramming mode, the following sequence Is recommended;
1. Power-up sequence:
Apply power between VCC and GND pins.
Set RST pin to “H".
It a crystal Is not connectad across pins XTALT and
ATALZ, apply a 3 MHz to 24 MHz clock 1o XTAL!1 pin
and wait for at least 10 milliseconds.
2. Enable serial programming by sending the Pro-
gramming Enable serial instruction 1o pin
MOSIP1.5. The frequency of the shift clock sup-
plied at pin SCK/P1.7 needs ta be less than the
CPU clock at XTAL1 divided by 40.

3. The Code or Data amay is programmed one hyte gt
a fime by supplying the address and data logether
with the appropriate Write instnuction. The selected
memory Iocation is first automatically ermsed before
new data is written. Tha write cycle is seli-timad and
typically takes less than 2.5 ms at 5\

4. Any memory localion can be verified by using the
Read nstruction which retums the content at the
selpcted address at serial output MISO/P1.8.

5. At the end of a programming session, BST can be
sat low 1o commence nomal operation,

Power-coff sequence (if nesded):

Set XTAL1 to °L" (if a crystal is not used).
Set AST to "L".
Tum Vg powsr off.

Serlal Programming Instruction

The: Instruction Set for Senal Programming follows a 3-byts
protocol and is shown in the following table:

AT B80S 825 I ———
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struction Set

Input Format
itruction Byts1 = Byle2 Byle 3 Operation
sgramming Enakia 1010 1100 | 0101 0041 s000 00 Enable serial pmgmrrmungmt&rlananfhl RST goes high.
ip Erasa 10101100 | wicx1D0 | wo oo | Chip arse hoth 8K & 2K memory arays.
ad Code Memory anaa a0t lowe adkdr | mom oo | Read data from Code memory amray at the selecied address.
The 5 MSBs of the first byte are the high order address bits,
|Thatownrdaramtkessbitsaminﬂmmﬂbﬁu.DEtaam
| available at pin MlSOdunngmmmtr,rte
tte Code Memory | ansa a010 | low addr data in | Write data to Coda memory location at selected address. The
| | address bits are the 5 MEBs of the tirst byte together with the
'ad Data Memory | O0aa a1l ke axchdr xxxx xnxx | Read data from Cala memory array at selected address. Data
- | | are available at pin MISO during the third byte.
i Datal'ulamry | ODaaaild fow arddr data in ' Write data 1o Data memory location o selected addreas,
ite Lock Birs | 101G 1100 R | ek xxax !Wdtﬁkx*hils.
| BatLBA, LB2 or LB3 = "0" to program lock bits.
I B DATApolingnsusadtnn:ica.tathaendniamtecyalemhnhhmmallyrtn}mslmﬂpﬂnzﬁmﬂlﬂ

2. "asaag” = high order address.

3. %"= doncare.

ATMEL
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1sh and EEPROM Parallel Programming Modes

| - DatallD |  Address
de RSY | PEEN | ALEFFROG  EAVp | P28 | P27 | P38 | PAT | POT0 | P25 P1.70
fial Prog. Modes H n | i) | % | !
: i ! . L. J:
ip Erase H L =<~ | 2av | & | i L I X
A I | ; i ! .
fta (10K bytes) Memory T I w oL owow | ow | om | Acon
ad (10K byles) Memaory H | L H 12 i L 1 L, H H DCI'I..IT_I[ ADDR I
L il
ite Lock Bits: | il L . 12V oL H L DIN %
oo 1 | | FO7=0 X
Bit- 2 [ FOE=0 X
i
Blt-3 I FOS5=0 X
o . A . ]
ad Lock Bite: H L H L ev H | H L L pouT | X
Bit - 1 | | | wroz x
Bit -2 | ‘ i JI apPo.) X
| |
- Bit - 3 ! ; . @Poo %
ad Atmel Cods H L H | 1oy L L | pour | 30H
ad Dwice Cods H L Ho | av HNEENEE" ll pour | s
rial Prog. Enable H L @ | a2v | L H B (| i | PoO=0 | X
B - | | . |
| [ 8
rial Prog. Disabie PHL L | B | qay L | H L H | PDO= | X |
| 1 | .
ad Serlal Prog. Fuse H L H M H L H @Po0 | X
28 1. h" = weakly pulied "High™ internalhy 3 P34 s pulled Low during programming o mdicate
2. Chip Erase and Serial Programming Fuse require a ROYBSY,
10 ms PROG pulse. Chip Erase neads 1o be per- 4, ¥ = don't care
tormed first before reprogramming amy byie with a
content other than FFH.

AT B0 S 82D
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Jre 13. Programming the Flash/EEPROM Memory

oy
ATBYSE252 Q
appn, M0 AT oy Voo |—
O0COH/2TFFH PGM
P20 - P25 PO &

AB - A13 DATA
3EE FLASH ok ALE H—— PROG
IDGRANMMING @ Bakond
ODES TABLE | —#| P36

— sl Pay
I— ATALZ A Vi
3-24 MHZ_
/¢
—o—— xTAL1 RET h— v,
#—{ GND PSEN |——
. -

dre 14, Verifying the FlasWEEPROM Memory

45V
ATB9SR252 ?
appR, 22 AL gy Vee |
WEREFH F20 - P25 PO |»
i 0 - P2, (USE 10K
A% = A13 PULLUFS)
— P26
SEE FLASH | Wl poy A s Vin
PROGRAMMING
MODES TABLE i ik
— » F3T7
- I---—mu EA —— Vi
-2 HmJ
S
x
]
i—}— KTAL1Y ST pa- Vi
r aND PSEN [—
L
- =

Figure 15. Flash/EEPROM Serial Downloading

+4.0% o 5.0V

]

ATBSSEIED
Vo
INSTRUGCTICON
INPUT — P1.5MOS1
DATA OUTPUT *+— PLAMISO
CLOCK 1IN —— P1.TISCK
I — XTAL2
324 M I"" x
| | ? |
L
- ] XTALY RET
+— GND
=
[ ]




AIMEL

1sh Programming and Verification Characteristics - Parallel Mode
-0°C 10 70°C, Ve = 5.0V + 10%

mbol | Parametsr Min Max Units

. Programming Enable Violtage _ 15 128 | ¥
Prug:amrning. I:-'.f;éuﬂ Current = 10 m_A__ |

coe | Ostillabr Frequancy - - 3 24 MHz

T T I

we | Address Hold after PROG | s

aL DataSau.ptof—‘ﬁEL;"_ - 4Bteiey .

o | Doatomambion o B

ki P2.7 (ENABLE) High to Ve o | e

G'L 'ﬁppsauptnmm 10 us

w | PAOGWidh o - E 110 ue

o | Address to Data Valid . | BE™

ov | ENABLE Low to Data Vaid B ' | ®ae |

= Data Float after ENABLE | o 48t o

s | PROG High to BUSY Low - | ‘: 10 s
Byte Write Cycle Time B I 20 s

ATE8558252 comme e
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ish/EEPROM Programming and Verification Waveforms — Parallel Mode

PROGRAMMING

VERIFIGATION

P1.0 - P1.7 | o
pop - P2E 4 ADDRESS %t ~ ADDRESS —————
— Layray
FORT 0O o DATA IN = [ DATA OUT j]>—
i B TR T
tavar [* " K * Logian
ALE/PROG o N A -
foar ¢ Tl o™
] Vep
EAVee
P27 A oy — o T e
{ENABLE)
Yaner —™
P3.4 =
{RACYBSY) BUSY READY
t'ﬂﬂ
rial Downloading Waveforms
SERIAL CLOCK INPUT
SCK/P1.7 I i I i o 8 5 B

SERIAL DATA INPUT

MOSIYP1.5

SERIAL DATA OUTPUT

MISO/P1.6

25
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solute Maximum Ratings*

wrating Temperature....._....._...............-55°C o +125°C "NOTICE:  Stresses beyond those listed under "Absolute
Maximum Patings” may causs permanent danr

wage TamPeratiing . ... s e 00 e 10 +150°C age io thie device. This is a stress rating only and
functional oparahon of the device at these or any

ttage on Any Pin other conditions beyond those indicated in the

h Respect o Ground ..o vemi e = 1.OY 0 47,0V opemtional secions of this specification is not

_ implad. Exposure to ahsolube meaximum rating

imum Cperating Voltage ... i, BBV conditions for esdended penods may affect device
rediability.

» Characteristics

values shown in this 1able are valid for T, = -40°C 10 85°C and V¢ = 5.0V + 20%, unless otherwise noted.

mbol | Parameter Condition Min | Max Unite

Input Low-voltage (Except EA} 0.5 | 0.2 Vpe - 01 v
P INput Low-voltage ([EAI 0.5 l 0.2 Vg - 0.2 v
|| Input Hifh-voltage (Except XTAL1, RST) 02V 409 | Vo405 | V.
7 input Hith-voltage (XTAL1, RST) 07 Vee | Voo t05 v

Output Low-valtage ™! e '

L (Ports 1,2,3) loL=1.8mA 0.5 | v
| Dutput Low-voliage M B

L1 i {Pl:“'t {L N_EI EE}I} IQL — 32"11’; ] 0.5 "|I"

Iy =-BOUA, Voo =BV £10% | 24 v

Cutput Hifh-voltage . - P
H (Parts 1.2,3, ALE, PSEN) by = A A 0.75 Yoo v

ICH =-10 IJ-AI ) 09 Um : i v
Iy =-B00 pA, V.. =5V + 10% 24 | v

Cutput Hith-voltage o [ T

iy (Port 0 in External Bus Mode) 7 S st 0.75 Veo :I v
log =-80 pA 08Vee | LN

= 5 - = - 1 _— _|—‘
Logical 0 Input Current (Ports 1,2,3) Wy = 0,45V 50 1.1

i s = bt

Logical 1 to 0 Transiticn Current (Ports 1,2,3) | Wy =2V, Vee = 5V £ 10% -B50 wh

Input Lezkage Curmem .

Port 0, EA:IEH 045 Vg, =V | | +10 1A
35T | Reset Pull-down Resistor _ I‘ 50 | %0 | Ka |
a Pi.nCﬂpﬂdtanc_:E ) __:!%stFre'q.=1MHz,Tﬁ.=25“C o '!ﬂ_ '_ pF

{ " Actve Mode, 12 MHz 25 ™A

Power rremit

| e icfle Mode, 12 MHz 8BS mA
I : = B O 1 S| '
2 Vo = 6V : 100 A

Fowar-down Mode & e — ]

Vae = 3V | 40 pA
gs; 1. Under steady state (non-transient) condifions, lo, Maximum tolal Ly, for &l putput pins: 71 mA

must be externally imied as toligws:
Masximum gy, per port pin: 10 mA
Masimum |, per E-bit port;

Port O 26 mA&

Ports 1, 2, 3 15 mA

if | exceeds the test condition, Vg, may excood the
related specification. Pins are not guaranteed ta sink
cument greater than the isted test conditions.

2. Minimum Ve for Power-down is 2V

Fia gt tadz bl oo J—— e




: Characteristics

ler operating conditions, load capacitance for Port 0, ALEPROG, and PSEN = 100 pF; load capacitance for all other
At = B0 pF.

ternal Program and Data Memory Characteristics

| Veriable Oscillator

'mbol | Parameter Min Max Unlts
ciol | Oscillador Fraquency = o 24 MHz |
i ALE Puise Widh ' | Nei 40 | ns |
W Addess Valid to ALE Low _ toyo,- 13 ' ! e

in |-ﬁrdl.‘lmssl-hrdalterALELm B 1 ten-20 | e |
2 | ALE Low fo Vaalid Instruction In - M-85 | s |
o AELm P - " e ]
™ PSEN Pulse Width B | Bteyg 20 | s i
& FSEN Low to Valid Instruction In | Stggy - 45 ! s
i Input Il'Eil'uGﬁC;'l Hold after PSEN - 0 o o ns

0z B input Instruction Fical aftar FBEH - j _ : g =10 ns

i ﬁ:“_mnd:lressvahd B tee -8 ) ns
iy | Addressto Valid Instruction In . i B g - 66 o ms |
_,,z_ PSEN Low to Address Float i 10 ns

w | FDPuseWin Bloycy - 100 ] s
L WHF“““"”“’ . - | S 100 B (SR S
» | FiD Low to Valid Data In B Sy - 90 ns ’
ox | Data Hold atter RD ' 0 | e |
— | Data Float after AD - ) L P 28 ns

= ALE Low to Valid Deia fn . | Biouce - 150 ns
v | Address to Valid Data In R ) Slcuce - 165 ne

W | ALE Low mﬁﬁorWﬁan N - | g o500 Mo +50 ns

=y AddmesmﬂﬂurhﬂLm ] N | #ea-Ts _ ns
wwe | Deta Validto WA Transition | ot | ns
- Data Vahd to Wi High - - o120 | I s N
THU® Data Hold aftar WH . B | o - 20 | s

LAZ RD Luwmnﬂdmasﬁnat _ ) | - L] _ na

HER BT or WH High o ALE High toicL- 20 b, + 25 ne




ATmEL

ternal Program Memory Read Cycle

TP »
ALE P 1y I LS
- R
i 1® pra LTI
— o bip -
PSEN Vg Leiiw N,
Py AL
™ teraz
tl.l.ﬂ.ﬁ l i tpxm
tF:l{lx i e
PORT D > AD-AT | CINSTRIN 3> A0-A7__ >
T )
" oy ———»
POAT 2 > S AB- A5 _ W Aa-A15

ternal Data Memory Read Cycle

-— t|_|..u__-—h
ALE * X /1:7—;/
— b toran

PSEN _ 7 A Y— R A

AD b — [
o oy oy oz

b L) —»

i e
RAR T — e lamin
PORT 0 _ K AD - A7 FROM Ri OR DPLE X H—DATA INY>x(A0 - A7 FROM PCL>—(NSTR IN

- E—
Lo

e————— Ty ——#

PORT 2 %~ P20 - P27 OR AB - A15 FROM DPH__ (A8 - A15 FROM PCH

ATOONE2E, cr—— e
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rial Port Timing: Shift Register Mode Test Conditions
valies in this table are valid for Voo = 4.0V to 6V and Load Capacitance = 80 pF.

mbol | Parameter | Variable Osclllstor | Units

| Min Max :
q Serial Port Clock Cycle Time T s
m_ Du!pmmtaﬁahmw{:bdcﬂisingfidga ] l 1D o - 133 :__.ns
o Quiput Data Hold after Clock Rising Edge Sop =117 | ns
ox . Input Data Hold after Clock Figing Edge. ' | 0 ) s |
s | Clock Rising Edge t Input Data Vaid | | 10Ge-133 | ns |

ift Register Mode Timing Waveforms

INSTRUCTION

OUTPUT DATA
_ CLEAR R |

hd
INPLUT DATA

- Testing Input/Output Waveforms!Y  Float Waveforms!"

oo BAV- —

., !.'.—'Ilz Vnc+_CLSI'U' ""—:\ . £ Vioar n‘"‘i = \:'T.\_vl]_- i
| TESTPOINTS = Yiow — —  Tming Pokrsce
— H \\j.:_- Vi n.w____’ g o Vigas 1V \\ . ?_«/\rm: Q.

& 1. AC Inputs during testing are driven al Vop - 0.5V MNotes: 1. For timing purposes, a port pin is no longer fioating
tor a logsc 1 and 0.45V for a logic 0. Timing measure- when a 100 mY changa from lnad woltage occurs, A
ments are made at V,, min. for a logic 1 and ¥, max. port pin begins Lo lloat when a 100 mV change from
for & logic 0, the loaded Vi, /W, level occurs.




3.0V 40v 5.0V 6.0V
Ve VOLTAGE

AT89S8252

TYPICAL ICC (IDLE) a1 250

40
¢ a2
C a4
A 16
08

oo —

0 4 g 12 (L
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'dering Information

IT

(MHz} Supply | Ordering Code Packaga Operation Range
24 4.0V 10 6.0V ATHSSEZSZ-24A0C 444 Commarcial
[ ATBASH252-24.0C 44 {0°C o 70°C)
i ATBISS252-24PC 40P8
ATB9S8252-2400 440
4V to 8.0V ATBOSE252-24A) 444 Industrial
ATBOSA252-24.01 44 {~40°C to B5°C)
ATBOSA252-24P1 4008
ATRISA252-240| 440 '
33 4.5V o855V ATB9Sa2E2-33A0 iy Commercial
ATB9SE252-33IC 44 {0°C 10 70°0)
ATBSEE252-33P0C &40P6
ATBSSH252-3300C 4400
= Praliminary Information
Packnge Type
1A 44-lagd, Thin Plastic Gull Wing Duad Flatpack (TOFF)
W 44-lgad, Plastic JHeaded Chip Carrler (PLCC)
w6 40-lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
0 Ad-taad, Plastic Gull Wing Quad Flatpack (POIFF)

ATE05E25, s
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ckaging Infarmatlun

44A, 44-lead, Thin (1 .n mrn] Plastic Gull Wing Quad
Flatpack (TQFF})
Dimansions in Millimetars and (Inches)*

JEDEC STANDARD MS-026 ACE
Fib 3 1D = —““—Lﬁﬁ;w_ﬂ:,f 80

O.BO{0.C3 1) BST

V| spee smoun [

O 50018 U.MN-[HIZ}

Controlling dimension: millimeters

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

DS PIRNG AU A gz 0

_i = HHTIF\' | 'q- ﬁ(.ﬂﬂ]
i Cakl Nl ol
| 1 R
AT J_.T |m1f-;-35ﬁi - —F :
Ty ooty BES 17T o] At o 27,
|:| i |EEE1Tay
m;gﬂ'n?p%l.ﬁrl’.‘ e o=t 1

| BOO[I27)FEF B0

40P6, 40-lvad, 0.600" Wide, Plastic Dual Infine
Package (PDIF)
Dimensions In Inches and (Millimeters)

1 20752 45
| 2451 4,
1

PR I (RS Y | |||-.1| 11

i 1l 'l l.
L

| M 3 -“ﬁ;'l.ll
| i f’f ETaE|

I T *

R s n g S e |_I‘-* L
! - eoiam
—— 1500janae) AEF

i
mgm S =g
i b
SEATING | ARk [:]] %:IF__
o LT T T e
s
| o2 5Ea)
S L. it R
1tm;g_?g|. 04
ROE N B 1RA)
|": Hoiss) ™|
L mEF
i vt ﬂ:"'l'hﬂr"*%
el SIS |
BIO{155)

440, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and (Inches)*
JEDEC ETANDARAD MS-022 AB

PN D

0.60[0.091) B5C --_1'_

w_li 1003 {00y

Controlling dimensm. mﬂllrnaiarﬁ

E 025 {0070 MAK
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tmel Headquarters Atmel Operations
iporate Headgquarters Atmel Colorado Springs

2325 Orchard Parkway 1150 E. Cheyenne Mtn. Bivd.
3an Jose, CA 85131 Colorada Springs, CO BO906
TEL (408) 441-0311 TEL (719) 576-3300

=AY {408) 487-2600 FAX {719} 5401759

irope Abmel Rousset

&tmel U.K., Lid. Zone Industrislie

coliseum Business Centre 13106 Aousset Cedex
Jivarside Way France

Samberlay, Surrey GU15 3YL TEL (33) 4-4253-8000
=ngland FAX {(33) 4-4253-6001

TEL (44) 1276-686-677
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SINGLE-CHIP, MULTIPLE-MESSAGES,
VOICE RECORD/PLAYBACK DEVICE
60-, 75-, 80-, AND 120-SECOND DURATION
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1. GENERAL DESCRIPTION

Winbond's 1SD2500 ChipCorder” Series provide high-quality, single-chip, Record/Playback solufions
for 60- to 120-second messaging applications. The CWMOS devices include an on-chip ozcillator,
microphone preamplifier, aulomatic gain control, antlaliasing filter, smoothing filler, speaker ampliffer,
and high density mult-level storage array. In additfion, the ISD2500 is microcontrolier compatible,
allowing complex messaging and addressing to be achieved. Recordings are stored into on-chip
nonvolatile memory cells, providing zero-power message storage. This unigue. single-chip soluiion is
made possitle through Winbond's patentsd mulilevel storage techrology, Volce and audio signals
are stored direcily inte memory In thelr naturel form, providing high-gualily, solid-stabe voice
reproduction.

2. FEATURES
» Easy-to-use single-chip, voice record/playback solution
=« High-gquality, natural voica/audio reproduction
« Single-chip with duration of 50, 75, 80, or 120 seconds.
= Manual ewiteh or microcontroller compatible
= Playback can be edge- or level-activaled
= Directly eascadable for longer durations
= Automallc power-down (push-bution mode)
- Standby currant 1 pA (typical)
« Zero-power message storage
- Eliminates battery backup circuits
= Fully addressable to handle multiple messages
= 100-year mezzage retention {typical}
= 100,000 record cycles [fypical)
= Cn-chip clock soures
= Programmer support for play-only applications
< Single +5 volt power supply
= Available in die form, PDIF, SOIC and TSOP packaging
- Temperature = dia (0°C 1o +50°C} and package (0°C to +70°C)
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5. PIN CONFIGURATION

.
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* Same pinouts for 1S02575 / 2590 / 25120 products
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AxiMx 1-10f | 817/ | Address/Mode Inputs: The Address/Mode Inputs have bwo
17 g.14 | functions depending on the level of tha two Mast Significant Bits
(MSB) of the address pins (A8 and A8).

If elther or both of the two MSBs are LOW, the inpuis are all
iMerproted as address bits and are uged as tha starl address for
the current recond or plavback cycle. The address pins are Inputs
onty and do not cutput any internal address information during the

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

If both MSBs are HIGH, the AddressMode inputs are interpreted as
Mode bits according to the Operational Mode table on page 12.
There are six operational modes {M0.. MB) available as indicated in
the table. It s possible to use mulliple operational modes
simutfaneously. Operational Modes are sampled on each falling

edge of CE, and thus Operational Modes and direct addressing
ara mutually exclusiva.

AUXIN 11 18 Auxflary Input: Te Auxiliary Input is multiplexed through 1o the

output amplifier and speaker cutput pins when CE iz HIGH, PIR
is HiZH, and playback is currently not active or if the device is in
playback overflow. Whan cascading multiple 1ISD2500 devices, the
AUX IN pin Is used to connect a playback signal from a following
device to the previous oulput speaker drivers. For noise
considerations, it is suggesiad that the auxdiary input not be driven
when the storage array is acliva.

Vaaa, Vesn | 13,12 | 20, 19 | Ground: The 1SD2500 series of devices utilizes separate analog
and digital ground busses. These pins should be connecied

separately through a low-impadance path o power supply ground.

SP+/5P- 14/1% | 21/22 | Speaker Cutputs: All devices in the 1SD2500 series include an on-
chip differential speaker driver, capable of driving 50 mW into 16 O
from AUX IN [12.2mW from memory).

"} The speaker outputs are held a1 Vg, levels during record and

power down. It is therefore not possible to parallel speaker outputs
of multiple 1SD2500 davices or the outputs of other speaker drivars.

# 4 single-end output may be used (Including a coupling capacitor
betweaen the SP pin and the speaker), These oulpuls may be used
individually with the output signal kaken from either pin. However,
the use of single-and output resulis in a 1 to 4 reduction in =
ouipul power.

M onnection of speaker outpirts In paraliel may cause damags to the device,
F nNever ground or drive an unused speaker outpul

B
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Supply Yoltage: To minimize noise, the analog and digital circuils
in the 1SD2500 sedes devices use separate power busses. These
voltage busses are brought out to separate pins and should ba tiad
together as close to the supply as possible. In addilion, these
suppiies should be decoupled as close o the package as possible.

MIC

17

Microphone: The microphone pin transfers input signal to the on-
chip preamplifier. A builkin Automatic Gain Control {AGC) circuit
controls the gain of this preamplifier from —15 to 24dB. An extemal
microphone should be AT coupled o this pin via a series capacitor.
The capacitor value, together with the intemal 10 KQ resistance on
this pin, determines the low-frequency cutoff for the ISD2500 series
passhand. See Winbond's Application Information for additional
Information on low-Trequency cutoff calculation.

MIC REF

18

25

Microphone Reference: The MIC REF inpul is the inverting input
to the microphone preamplifier. This provides a noise-cancefing or
common-mode rejection input to the device when connected to a
differential microphome.

AGC

19

Automatic Gain Control: The AGC dynamically adjusts the gain of
the preampifier to compensate for the wide range of microphone
input levals. The AGC allows the full range of whispers o loud
sounds 1o be recorded with minimal distortion. The "attack’ time is
determined by the time constant of a 5 KO internal resistance and
an external capaciior (C2 on the schematic of Figure 5 in section
11) connected from the AGC pin 10 Vaen analog ground. The
‘release” lime is delermined by the Sme constant of an extemnal
resistor (R2) and an exiernal capaditor (C2) connecled in parallel
batwean the AGC pin and Vau analog ground. Nominal vakies of
470 K0 and 4.7 pF give safisfactory results in mosl cases.

ANA IN

20

27

Analog Input: The analog input transfers analog signal to the chip
for recording. For microphone inputs, the AMA OUT pin should be
connected via an exiornal capacitor to the ANA IN pin. This
capacitor value, together with the 3.0 KQ input impedance of ANA
IN, is selecled to give addilional cutoff at the low-frequency end of
the voice passband. If the desired input is derived from a source
other ihan a microphone, the signal can be fed, capacitively
coupled. into the ANA IN pin directly.

ANA DUT

21

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

FPublication Release Date- May 2003
=5 Reviviem 1.0
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val'lnw This Blgnal pulses LDW at trm &nd of rmnwyr array
indicating the device has been filled and the message has

overflowed. The OVF oulput then follows the CE input until 3
PD pulss has reset the davice. This pin can be used fo cascade

several 1SD2500 davices Ingether to increase record/playback
durafions.

Chip Enabls: The EE Inpul pin is laken LOW to enzble al
playback and record operstions. The address pins and

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

CE has addifional funchionality in the M6 [Push-Button)
Orperational Mode as described in the Operational Mode sechion.

Power Down: When nelther record nor playback operation, the PD
pin should be pulled HIGH to place the part in standby mode {see

leg specification). When overfliow { OVF } pulses LOW for an
overfiow condiion, PD should be brougm HIGH to reset the
address pointer back to the baginning of the memory array. The PD
pin has additional functionality in the M6 {Push-Bution) Operafion
Mode as described in the Operational Mode saction.

OVF 22
= 23
FD 24

EOM 25

End-Of-Message: A nonvolatile marker s aulomatically imserted af
the end of each recorded message. Il remains there until the

message s recorded over. The EOM oulput pulses LOW for a
period of Tenw al the end of each message.

In addition, the ISC2500 seres has an intamal Ve detect circuit to
maintain message integnity should Vee fall below 3.5V. In this case,

EOM goes LOW and the device is fixed in Playback-only mode.
When the device is configurad in Operational Mode MG (Push-
Button Mode), this pin provides an active-HIGH signal, indicating

the device is currently recording or playing. This signal can
conveniently drive an LED for visual indicator of a record or

playback operation in process.
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Extarnal Clock: The extemnal clock input has an i’nt&rml pull-down
device. The device is configured at the factory with an internal
sampling clock frequency cenlered to 11 percenl of specification.
The frequency ks then maintained to a variation of £2.25 percent
over the enlire commercial emperature and operaling voltage
ranges. H greater precision is required, the device can be clocked
through the XCLK pin as follows:

~ Part Number Samplas Rals Reguired Clock
SD25e0 8.0 kHz 1024 kHz
1IS02ET 5 i kHz B19.2 kHz
1502550 S.3kHE BE2.7 kHz
ISDE5120 4.0 kHz 512 kM
These recommended clock rates should not be varied because the
anfialiasing and smoothing filters are fixed, and aliasing problams
gan ocour if the sampla rate differs from the one recommended,
The duty cycle on the input clock is not critical, as the clock is

immedialely divided by two. if the XCLK is not used, this input
must be connected to ground.

PIR

27

Playback/Record: The P/R input pin s latched by the falling edge

ofthe CE pin. A HIGH level selects a playback eycle while a LOW
level solects a record cycle. For a record cycla, the address pins
provide the starfing address and recording continues until PO or

CE s pulled HIGH of an overfiow is detected (i.e. the chip is full).
When a record cycle is terminated by pulling PO or CGE HIGH,

then End-Of-Message (EOM ) marker is stored al the curent
address in memery. For a playback cycle, the address inpuls

provide the starting address and the device will play until an EOM
marker is encountered. The device can continue 1o pass an EOM

marker if CE is held LOW in address mode, or in an Operational
Mode. {See Operafional Modes sectlon)

Publication Release Date: Mayp 2003
S Revision 1.0
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7. FUNCTIONAL DESCRIPTION

7.1. DETAILED DESCRIPTION

SpeechiSound Quality

The Winbond's 1SD2500 saries includes devices offered at 4.0, 5.3, 6.4, and 8.0 kHz sampiing
frequencies, allowing the user a choice of speech guality optons. Increasing the duration within a
product series decresses the sampling frequency and bandwidth, which affects the sound qualify,
Please refer to the ISD2660/75/90/120 Product Summary table below lo compare the duration,
sampling frequency and filter pasa band.

The speech samples are stored directly into the on-chip nonvolatie memory withoul any digitization
and compression assoclated like other solutions. Direct analog storage provides a very frue, natural
sounding reproduction of voloe, music, ones, and sound effects not available with most solid state
digital solutions.

Duration

To meet varous system requiremems, the ISD2560/75/80/120 preducts cffer single-chip solutlons at
60, 75, 80, and 120 seconds. Parls may also be cascaded together for longer durations.

PRODUCT SUMMARY

T T

| 1sD2575 75 6.4 27 i
1SD2590 90 53 23
ISD25120 | 120 40 17
* 3db ralkoff paint
EEFROM Storage

One of the benefits of Winbond'e ChipCorder” technology is the use of on-chip nonvaolatile memory,
providing zero-power message storage. The message is retained for up to 100 years typically without
power. In addition, the device can be re-recorded typically over 100,000 times.

Microcontrolier Interface

In addition to s simplicity and ease of use, the ISD2500 series includes all the interfaces necessary
for microcontrolier-driven  applications. The address and conbol lnes can be imterdfaced to a
microcontroller and manipulated to perform a varsty of tasks, including message assembly, message
concatenation, predefined fixed message segmentation, and massage management.

0=
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Programming

The ISD2500 series is also ideal for playback-only applications, where single or multiple messages
are referenced through buttons, switches, or & microcontroller. Onee the desired message
configuration is created, duplicates can easily be generaled via a gang programmer,

7.2. OPERATIONAL MODES

The ISD2500 series is designed with several buillsin Operational Moodes that provide masimum
functionality with minimum external components. These modes are described in details as below. The
Operational Modes are accessed via the address pins and beyond the normal message
address range. When the two Most Significant Bits {MSBE), A8 and AQ, are HIGH, the remaining
address signals are interpreted as mode bits and not as address bits. Therefore, Operalional Modes
and direct addressing are not compatible and cannot be used simullanecusly.

There are two important considerations for using Operational Modes. First, all operations begin indtially
at address 0 of Ha memoary. Later operaltions can begin at other address locations, depending on the
Operational Mode(s) chosen. In addition, the address pointer is resel Io O when the device is changed
from record to playback, playback fo record {excepl M6 mode), or when a Power-Down cycle is
exacutad.

Second, Operatlonal Modes are executed when CE goes LOW. This Operational Mode remains in

effect until the next LOW.-going CE signal, at which point the curent mode{s) are sampled and
exacuted.

| Mage T TyviealUse [ Jointly Compativie ™

MO _ Fast-forward through messages mM4, M5, MEb

M1 | Delete EOM markers | Posiion EOM marker at the end of | M3: M4, M5, M6

the last message 1L

Mz Mot applicable Reserved N/A

M3 Looping Continuous piayback from Address 0 | M1, M5, Mé

M4 Conzacutive Record/playback multipl MO, M1, M5

addressing consecuiive messages
h5 CE lovel-activatad Allows message pausing MO, M1, M3, M
ME Push-button confrol Simplified device interface Ma, M1, M3

W Besides mods pin neoded to e “47, A8 and AD pin are Stes reauied to ba ™17 in ofdar b0 anber Nk the related operstionst
mode,

M indicetes additionsl Operational Modes which can be used simullaneously wilh the given mode.

=g =
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7.2.1. Operalional Modes Descripion

The Qperational Modes can be used in conjunction with 8 microcontroller, or they can be hardwired to
provide (he desired syslem operation,

MQ - Message Cueing
Message Cueing allows the user to skip through messages, withoul knowing the acheal physical

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

M1 - Deleta EOM Markers
The M1 Operatlonal Mode allows sequentislly recorded messages lo be combined into a single

meesage wilh only ona EOM marker set at the end of the final messaga. When this Operational
Mode is configured, messages recorded sequentially are played back as one confinuous message.

M2 - Unused
When Operational Modes are selected, the M2 pin should be LOW.

M3 - Message Looping

The M3 Operaticnal Mode alows for the aviomatic, continuously repeated playback of the message
located al the beginning of the address space. A message can completely fill the 1ISD2500 device and

will loop from beginning to end without OVF gaing LOW.

M4 - Consecutive Addressing

P

marker. The M4 Operatinnal Mode inhibits the address pointer reset on EOM. allowing messages [o
be played back eonsecutively.

M5 - GE -Level Activated
The default mode for ISD2500 devices is for GE to be edge-activated on playback and level-

i

activated on record. The M5 Operational Mode causes the CE pin to be interpreted az level-
activated as opposed to edge-activated during pleyback. This is especially useful for teminating

playback operations using the GE signal. In this mode, CE LOW begins a playback cycle, at the
beginning of the device memory. The playback cycle continues as long as CE s held LOW. Whan

CE goes HIGH, playback wil immediately end. A new CE LOW will restart the message from the
beginning unless M4 is also HIGH.

o b
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M6 - Push-Button Mode

The ISD2500 seres contain a Push-Buiton Operational Mode. The Push-Bution Mode s used
primarily in very low-cost applications and is designed o minimize external circuliry and components,
thereby reducing system cost. In order to configure the device in Push-Bution Operational Mode, the
two moet significant address bits must be HIGH, and the M6 mode pin must also be HIGH. A device In

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

When thia operational mode is implemented, threa of the pins on the device have altemate
functionality as described in the table below.

TABLE 3: ALTERMATE FUNCTIONALITY IN PIN

T e A AT e e b A TR A S ——
Jre iy AN T -1 T4 i P ] & & R “,.:L
b it |3 . '
4 =l 4 ST i 17

CE Start/Pause Push-Button (LOW putse-activated)
PD Stop/Reset Push-Bution (HIGH pulse-activated)
EOM Active-HIGH Run indicator

CE (START/PAUSE)

In Push-Button Operational Mode, CE acts as a LOW-going pulse-activated START/PAUSE signal.
If no cperation is cumrently in progress, a LOW-going pulse on this signal will initiate a playback or
record cycle according lo the level on the PIR pin. A subsequent pulse on the CE pin, before an
EOM is reached in playback or an overfiow condition occurs, will pause the cument operation, and

the address counter is not reset, Another CE pulse will cause the device to continue the operation
from the place where 1t is pausad.

PD (STOPIRESET)

In Push-Butlon Operational Mode, PD acts as a HIGHgoing pulse-activated STOP/RESET signal.
When a playback or record cycle is in progress and a HIGH-going pulse Is observed on PD, the
current cycle is tarminated and the address poinfer is reset to address 0, the begining of the
messane space.

EOM (RUN)

in Push-Bution Qperational Mode, EOM becomes an active-HIGH RUN signal which can be used to
drive an LED or other external device. It is HIGH whenever a record or playback operation is in

progress.

Recording In Push-Button Mode
1. Tha PD pin should be LOW, usually using a pull-down resisior.

Publication Release Date: May 2003
S E Revisiom 1.0
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2
a,

The PIR pin is taken LOW.

The CE pin Is pulsed LOW, Recording starts, EOM goes HIGH to indicate an
operalion in prograss.

When the CE pin is pulsed LOW. Rzcording pauses, EOM goes back LOW. The
internal address pointers are not cleared, but the EQOM marker is slored in memory 1o
indicate as tha message end. Tha PIR pin may be taken HIGH at this fime. Any
subsequent CE would starta piayback at address (.

The CE pin is pulsed LOW. Recording starts at the next addrass after the previous set
ECOM marker. EOM goes back HIGH.™

When the recording sequences are finished, the final CE pulse LOW will end the last
record cycle, leaving a set EOM marker at the message end. Recording may also be
tarminated by a HIGH lavel on PD, which will leave a set EOM marker.

Playback in Push-Button Mode

i
2

3.

The PD pin should be LOW.

The PIR pin is taken HIGH.

The CE pin is pulsad LOW. Playback starts, EOM goes HIGH 1o indicate an operation
in progreas,

If the CE pin is pulkeed LOW or an EOM marker is encounterad duriEn operation,
the parl will pause, The intermnal address pointers are noi cleared, and EOM goes back

LOW. The P/R pin may be changed at this time. A subsequent record operation would
not reset the address pointers and the recording would begin where playback ended.

CE s again pulsed LOW. Playback stars where it loft off, with EOM going HIGH to

ndicate an operation in progress.
Playback continues as in steps 4 and 5 untl PD Is pulsed HIGH or overflow occurs,

If in overflow, puling CE LOW will reset the address pointer and start playback from the
beginning. After a PD pulse, the part is reset o address 0.

Mote, Push-Bution Mode can be used in sorjuncion with modes MO, M1, and M3

M |l the M1 Operational Mode pin is also HIGH, the just previcusty writin EOM  bit iz arasad, and recording staits at thst

addrass.

- =
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Good Audic Design Practices

Winbond producis are very high-quality single-chip woice recording and playback syslems. To ensure
the highest quality volos reproduction, it is important that good audic design practices on layout and
power supply decoupling be followed. See Application Information or below links for details.

Good Audio Design Praclices
httpzfwww. winbongd-usa.comfproductsfisd productsichipoorderfapplicationinfo/apin 1.pof

Single-Chip Board Layout Diagrams
hitp:/www.winbond-usa comiproductsfisd productsichipeorderfapplicationinfo/apin12.pdf

Publication Release Date: Afay 2003
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Hotes for Push-Bulton modes:

oW

o

AD, A8, and A6 = 1 for push-bution operation.

The first CE LOW pulsa parforms 2 starl function.

The part will begin ko play o recoed aftar & power-up delay T

The part must have E HHGH for a dabounce perind Tpg before it will recognize another falling edge of
CE amd pausa.

The second E LOW pailze, and avery even pulse thereafier, performs & Pause funclion

Again, the part must have C_E. HIGH for & debounce period Teg before it will recognize ancther falling
edge of E , wihich would rastant an operation. in addiion, the part witl not do an intemal power down
untl CE is HIGH for the Tye time.

Tha third CE LOW pulze, and avary odd pulse thereafier, performs a Resume functian.

At any time, a HIGH levesl on PD will stop tha current funcion, reset the address counter, and power
dorwn the devica,

-I8-
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9. ABSOLUTE MAXIMUM RATINGS

TABLE 4: ABSGLU'I'E HAKIH'UH' HA'HHGS {DEI

ol e Ui S

Jum:ﬁnn ummratum
Storage temperature range 65°C tn +150°C
Voltage applied to any pad (Vs 0.3V to

{Mee +0.3V)
Voltage applied fo any pad (Input curment limited to +20mA) (Vez =1.0V) to

{Voc +1.0V)
Voo — Vs .3V to +7.0V

TAEI.E 5: AB-SOLUTE MAKIHI.IH EATIIGS {FACKAG F'ARTS}

Junctlun tamparalurﬂ 150“‘(:

Storage tempemlurs range -B5°C 1o +150°C

Voltage applied 1o any pin (Ves 0.3V} o
(Vee +0.3V)

Voltage applled o any pin (input current limited o 20 mA) (Ve =1.0V) 10
(Ve +1.0V)

Lead temperature (Soldering — 10sec) 300°C

Vo = Vas =03V to +7.0V

Mote:  Stresses above those listed may cause permanent damage to the device. Exposure o the
absolute maximwm ratings may aflect device refiablity and performence. Functional
oparation is nol implied at thesa conditions.

Publication Releaw Date: Moy 2003
= Reviging .44
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9.1 OPeERATING CONDITIONS

TABLE &: DFE'\‘ATEIG CONDITIONS ll'.'IIE]

R TR
: e x ety q:&fﬁé r—t?l- W‘l? Pl
Cnmn'hamlal operaﬂng tampara.m:'a range

Supply voltage {vm] +4 .5V o +5.5V
Ground voltage (Vas) & v

TABLE [ OFERATIHG GQHHTIUHE {PMI{AGEJ FA.RTEl

Cnmma-mial upa-rating temperature rangs ol oeCto +?ﬂ°{:
Supply voltage (Vec) +45V0+s5v |
Ground voitage (Ves) @ o |

Mree = Voea= Voo
Plygg = Vaga = Vaso
P racs Temparatura
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10. ELECTRICAL CHARACTERISTICS

10.1. PARAMETERS FOR PACKAGED PARTS

TABLE 8: DC PARAMETERS - Packaged Parts

_ PARAMETER  [symeo| N | Tve" | mAx® | unrts

Input Low Voltage Vi 08 v

Input High Voltage Vi 2.0 Y

OQutput Low Voltage Vo, 0.4 V |l =40mA
Output High Voltage Vot Vee- 0.4 "V | lu=-10pA
OVE Output High Valtage | Vo 2.4 V| lgy=-15mA
EOM Output High Voliage Vouz Vee—=10 | Ver-0.8 v loy=-32 mA
Veg Current {Opereting) b 25 30 mA |Rpg==P
Ve Current {Standby) lss 1 10 pa | @

Input Leakage Current i +1 pA

Input Current HIGH wiPull | lyep 130 pA | Force Vo
Down

Outpul Load Impedance Resr 16 o Speaker Load
Preamp Inpul Resistance Ranc 4 g 15 KO MIC and MIC

REF Pins

ALK IN Input Resistance Raux 5 1 20 KO

ANA IN Input Resistance | Ranam 2.3 3 5 KO

Preamp Gain 1 Appict 21 | 26 dB8 | AGC = 0.0V
Preamp Gain 2 y — | 15 5 dB | AGC =25V
AUX IN/SP+ Gain N . ngs 1.0 VIV

ANA IN to SP+/- Galn st 21 23 %6 | dB

AGC Output Resistance Rucc 25 5 8.5 KD

Motes:

M Typical values 8 Ta = 25° and Voo = 5.0V,

B aR MinMax lmits are guaranteed by Winkond via slecticsl testing of characieization. Mot all specifications ane 100
percent kastad.

M W, and Voo, connedad togather,
MW K pin anly.

Pubilicarion Releare Deate: May 2003
=2 Revision 1.1
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TABLE 8:

AC PARAMETERS — Packaged

o
o
-y i

A,

Parts

- PR g e L

M D el s B ~?'?3 W L TP L e
Sampling Freguancy Fa
1SD2560 8.0 kHz | ™
ISD2575 64 kHz |7
1502500 53 kHz m
ISD25120 40 kHz o
Filter Pass Band For
1502560 34 kHz 3 dB Roll-Off Paint™™
18D2575 27 kHz | 3 dB Roll-Off Point®™®
ISD2580 23 kHz | 3dB Roll-Off Point™®™
ISD25120 1.7 kHz | 3 dB Roll-Off Point™®
Record Duration Taea
ISD2560 58.1 60.0 62.0 sec | Commercial Operation™
ISD2575 T286 7h.0 75 saec Commearcial Dq::aralimm
ISD2590 87.1 90.0 83.0 sec | Commercial Operation™
ISD25120 116.1 1200 1239 526 Commercial Operation™
Playback Duration Tovar
1SD2560 58.1 60.0 2.0 sec Commercial Operation
ISD2575 726 750 Fab i sec Commercial Operation
1202590 87.1 90.0 893.0 sec | Commercial Operation
ISD25120 116.1 1200 123.9 sec Commercial Operation
CE Pulsa Width Tee 100 nsec
Control/Address Satup Time Tzer 300 nsec
Control/Address Hold Time Thoen 1] naec
FPower-Up Delay Trup
ISOE560 24.1 25.0 2T & msec | Commercial Oparation
ISD2575 30.2 3 343 meec | Commecial Operation
1502580 3e.2 375 408 msec | Commercial Operation
ISD25120 48.2 5.0 536 maec | Commercial Operation
PD Pulse Width {(record) Tror
ISD2560 25.0 meat
I5D2575 .25 msec
1202580 ars mseC
15025120 50.0 msec
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TABLE 9: AC PARAMETERS — Padmgodpm {Cnnt'd]

F‘D F‘uls& Width (Flay)

I1SD2560 12.5 msec

ISD2575 15.825 msec

1ISD2550 1875 mseac

15025120 25.0 mset
PD Pulse Width {Static) 3 100 nsec | ™
Fower Down Hold TeoH o nsec
EOM Pulse Width Teow

ISD2560 12.5 mSec

ISD2575 15.625 msac

ISD2550 1875 msac

ISD25120 ahdl e
Crverflow Pulsa Width Tawe B.5 psec
Tolal Harmonic Distortion THD i 2 % @ 1 kHz
Spaakar Output Powar Pout 122 50 MW | Rexr = 16 0"
Voltage Across Speaker Pins | Vour 25 | Vpp |Rexr=6000
MIC Input Volage gt 20 mY | Peak-to-Peak®
ANA IN Input Voltage Vi 50 myf Feak-to-FPeak
AUX Input Voltage Ve 125 v Peak-to-Peak;

Recr = 160

Motes

M Typical values (@ T, = 25°C ard Vec = 6.0V,

B pindMiax limets e guaranteed by Winbond via slectrical testing of chasactenzation, Mot 2l speciiications. s 100

pafcant lestad,

B Low-froguency cutolf depends upon tha values of axtemal capadions (ses Pin Desciplions)
M From ALY IN; f ANA IN is driven at 50 mV p-p, the Poyr = 12,2 mW, typical

H\ith 5,1 K 0 sares resistor 3t AMA 1N,

¥ T is mequived during a static condiion, typically overflow.

Pl Sormpling Fracuency and playback Duestion can vary as much mﬂ:mmmmmmmmm
For greatar stabity, an extemal chock can be wiilzed {see Pin Descriptons)

% Filler spaciication spyies o (he antaliasing fiterand the smoothing fiter, Therefore, from input to-output, sxpect a & 4B

drop by rature of passing thiough both Glers,

-27.

Publication Release Dete; May 2KI3

Revizion 1.0




¢ Winbond

1SD2560/75/90/120

10.1.1. Typical Parameter Variation with Voltage and Temperature (Packaged Parts)

Chart 1: Record Mode Opserating

Current (I..)
25 —i:HHx
. . e W
: i o
£ 15 —
5
O
210 —
®
| | |
0 n | |
-40 25 70 85
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Chart 2: Total Harmonic Distortion
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Chart 3: Standby Current ()
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Chart 4: Oscillator Stability
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10.2. PARANETERS For DIE

TABLE 10: DC PARAMETERS — Dia

Input Low Voltage Wy 0.8 v
Input High Voltaga Vi 20 Vv
Cutput Low Vollags Ve | 0.4 v lo. = 4.0 mA
Output High Voltage Vo | Vec-04 V| low=-10 pA
OVF Output High Voliags | Vo 24 Vo | lw=-1.EmA
EOM Output High Voitage | Yor Vee—1.0 1.:?% E v lw=-3.2mA
Ve Gument (Operaling) lee 25 30 mA | Rgg==®
Voo Cumrent {Standby) bges 1 10 pA | @
input Leakage Cumant Iy #1 LA
| Input Current HIGH wiPull | hueo 130 | pA | ForeeVee™
Down
Output Load Impadance Rext 16 a Spaaker Load
 Preamp IN Input R 4 g 15 KQ | MICand MIC
Resistance REF Pads
AUX IN Input Resistance | Raux 5 11 20 KO
ANA IN Input Resistance Fana m 23 i | 5 KO
Preamp Gain 1 A 21 24 26 4B | AGC =0.0V
Preamp Gain 2 Az -15 5 dB | AGC =25V
AUX IN/SP+ Gain Agux 0.98 1.0 VIV
ANA IN to SP+/- Gain Apne 21 23 26 dB
AGC COutput Resistance Racc 2.5 5 95 KQ
Motes,

M Tymical values @ T, = 25°C and Veg = 5.0V,

B AN MinMax imits are guarantead by Winbond via electrical lesiing or charackerization. hat &l specificatons ae 100
pencent teated,

ey and Yoon connected togathes.
¥ MUK pad onfy.

Publication Refease Date: May 2003
35 Revicton 1.0
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TABLE 11: AC PARAMETERS — Die

Sampling Frequency Fs
ISD2560 80
ISD2575 6.4
ISD2500 53
ISD25120 4.0
Fitter Pass Band Fer
ISD2580 34 kHz | 3 dB Rall-Off Poinf®
ISD2575 27 kHz | 3 dB Roll-Off Poini
ISD2580 23 kHz | 3 dB Rol-Off Poinf™®™
ISD25120 1.7 kHz | 3 dB Roll-Off Point™®T
Record Duration Trec
ISD2560 58.1 60,0 62.0 sec | Commercial Operation™
ISD2575 72.6 75.0 775 sec | Commercial Operation™
ISD2580 B7.1 20.0 93.0 sec | Commercial Operation™
ISD25120 1161 | 1200 | 1238 sec | Commearcial Operation™
| Playback Duration Towy
ISD2560 58.1 60.0 62.0 sec | Commercial Oparation”
ISD2575 72.6 75.0 775 sec | Commercial Operation™
ISD2580 87.1 90.0 93.0 sec | Commercial Oparation™
ISD25120 1161 | 1200 | 1239 sec | Commerclal Operation™
CE Pulse Width Tee 100 ngec
Control/Address Setup Tima Teer 300 nNsec
Control/Address Hold Time Tuowo 0 nsac
Power-Up Dalay Teun
ISD2560 24.1 25.0 27.8 msec | Commercial Operation
ISD2575 30.2 31.3 34.3 meec | Commercial Operation
ISD2590 6.2 375 40.8 msec | Commendlal Operation
ISD25120 482 50.0 53.6 meec | Commercial Operation
PD Puise Width (Record) Teoe
ISD2560 25.0 msac
ISD2575 31.25 maec
1202520 3rs msac
ISD25120 50.0 msec

-
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PD Puise Width (Flay)

ISD2860 125 msec

1802575 15625 meet

ISD2590 18.75 msac

IsD25120 250 meec
PD Pulse Width {Static) Tens 100 neac |
Power Down Hold Teon o nsec
EOM Pulse Width Teom

ISD2EE0 125 msec

ISD2575 Yakizs Ml

ISD2590 18.75 msec

1SD25120 84 ke
Overflow Pulse Width Tewve 6.5 psac
Total Hamonic Distortion THD 1 3 U @ 1 kHz
Speaker Dutput Powar Pour 122 50 mW | Rper = 1601
Voltage Across Speaker Pins | Vour 25 Vpp | Rer=60010
MIC Input Voltage Vins 20 mV | Peak-to-Peak™
AMAIN Input Voltage Winz 50 mvf Peak-io-Peak
AUX Input Voltage Vi 1.25 v Peak-to-Peak;

Rexr =160
Naotes:

M Typical values @ T, = 25C and Vo = 5.0V,

B Al MM limits are quarantesd by Winbond vie elecrical testing of characterization. Mol all specifications are 100
peercent tesiad.

Lona-frestyuaney culoll deponds: upon the value of external crpacitors: (sea Fin Descoplons)
From AL IN; F AMA N is drivain al 50 md g, the Poyp = 127 ml, typical

With 5.1 K I sarias maistor at ANMA M.

Trps b required duing & static conditian, fypically overilow.

‘Samgling Frequency and payback Curetion can vary 65 much 85 +2 25 percanl over e comimerdat ismperaiwe
range. For greater stabdlity, 2n extemal dock can be uilized (sea Pin Deschptions)

Fitter spacificalion apphes 1o the enialiasing flker and the smoothing flker. Tharafors, From mput bo o, expedt a B
dB drop by nabwe of passing through both Akers.

5 F B E X

=
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10.2.1. Typlcal Parameter Variation with Voltage and Temperature (Die}

Chart 5: Record Mode Operating
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Chart 7: Standby Current (l,,)
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10.3. PARAMETERS For PusH-ButToN MODE

TABLE 12: PAR.I.IIETERE FOR PLlSI'I-ELﬂ'I'DH MODE

| PR N =

v L e b e

CE Pulse Widih 300 ngac
(StartfPause)
ControlfAddress Setup Tima | Tay, 300 nsec
FPowsr-Up Delay LT

ISD2560 25.0 maec

ISD2575 31.25 msec

ISD2550 a7.25 msac

ISD25120 50.0 msec
PD Pulse Width (Stop/Restarf) | Teg 300 nsec
E o ﬁ HIGH Taun 25 400 nsac
CE to EOM LOW Tenss 50 400 nsec
CE HIGH Debounce Toa

ISD2560 70 105 msec

ISD2575 85 135 MSEC

1802590 105 180, | meec

ISD25120 135 215 MEEC
Mntna:

M Typical valuea @ Ta=25°C ard Voo =50V,

B Al Minthles limits are guaranised by Winbond via dleciical lesing of characerization, Mot afl apecificalions are 100
percent lested.

Publication Refeave Dore: .H:.i'y 2043
e[| I Rervlciom 1}
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11. TYPICAL APPLICATION CIRCUIT

8 Ele

e lals e

FIGURE 5: DESIGN SCHEMATIC

MNote: It desired, pin 18 (PDIP package) may be left unconnecied {microphone preamplifier noise will be higher). in
this case, pln 18 must not be tied to any other signal or voltage, Additional design example schamatics ane
provided beiow.
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TA.ELE 13: AFFLICATIDH EXAMPLE — BASIE DE“BE GDHTRDL

Pmarupd'lrp and ﬁe-ra-ct anrd.i’Playhachoda 1.PD =LOW, 2. P/R = A= desired
2 Set message address for record/playback Set addresses AD-AS
A Fagin playbeack PIR =HIGH, CE = Pulse LOW
3B Begin record P/IR =LOW, CE =LOW
44, End playback Automatic
8 | Gk enm PDor CE =HIGH
TA.EI.I 14, hPPLICATIUN EXMHPLE FHEN'E GDHPDHEHT FUNCTIONS
H1 MIETIZIFHEII'I'B POWET supply dlamupﬁng Reduces pnwer supply nnlse
R2 Release fime constant Sets release time for AGC
R3, RS Microphona hiasing resistars Provides biasing for microphone operation
R4 Seres limiting resistor Reduces level to prevent distortion at
higher supply voltages
RE Senes limiting resistor Reduces level to high supply voliages _
Ci,C5 Microphone DC-blocking capacitor Low- | Decouples microphone bias from  chip.
frequaency cutoff Provides single-pols Iuw-fraguqncy cutoff
and command mode noise rejection.
c2 Attack/Release fime constant Sels atlack/release time for AGC
c3 Low-fraquency cutoff capacitor Provides additional pola for low-frequancy
cutoff
C4 Microphone powear supply decoupling Reduces power supply nolse
Ce, C7, Ca Power supply capacitors Filtar and bypass of power supply

-] -

Publication Release Date: May 2003

Revicion 1.0
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FIGURE 6: I1SD2560/75/0/120 APPLICATION EXAMPLE — MICROCONTROLLERTSDZ500
INTERFACE

In this simplified block diagram of a microcontroller application, the Push-Button Mode and message
cuging are uzed. The microconirolier is & 16-pin version with enough part pina for buttons, an LED,
and the 1SD2500 sefdes device. The software can be written to use three buttons: one each for play
and record, and one for message selection. Because the microcontroller is Interpreting the buttons
and eommanding the 1ISD2500 dovice, software can be written for any function dasired in a particular

application.

Mote: Winbond does not recommand connecting address fnes directly to a8 microprocessor bus.
Address lines should be externally latched.

ke
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FIGURE 7: 1I3D2560/75/90/120 APPLICATION EXAMPLE — PUSH-BUTTON

Nole: Pleaze refer o page 13 for more details,

Publicarion Release Dare: May 2iK13
-33- Revigion 1.0
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e = R R .
‘.._ Gl Eton | 5 .‘_-___.'4::-'_ :E"—.‘:‘l-:‘-'-' s
2A Begin playback PIR =HIGH, GE = Pulss LOW
2B Begin record P/R =LOW, CE =Pulsa LOW
aA End playback Automatic at EOM marker or PO = Pulsed HIGH
4B End record PD = Pulsed HIGH
TAB:LE 15 ﬁFPLICATiDN EJ(AHPE PABSWE GDHPDHE\IT FUHGT’!DHS
::::ﬁi‘"giﬁﬂ‘.- T 5 [L 7, m .‘.. o i v -, -:‘ vy s SelLll : T
R2 Rﬂlease time constant Saﬂ relﬂase tirme fnr AGC e
R4 Serles limiting resistor Reduces level o prevent distorion at
higher supply voltages
R&, RF Pull-up and pull-down resistors Defines static state of inputs iy
C1, 04, G5 Power supply capachars Filters and bypass of power supply
c2 Attack/Helease time constant Sotz aftackfrelease time for AGC
c3 Low-frequency cutoff capacitor Pravides additional pole for low-frequency
cioff
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12. PACKAGE DRAWING AND DIMENSIONS
12.1. 28-LEAD 300-MiL PLASTIC SMALL OUTLINE IC {SOIC)

1 2345 BT 8810112134

:-;;:-.1, Min | r%’ B o
A 0.7 0.706 0711
B | 0007 0.101 0.104 246 256 264
e ).292 0.2968 0.299 742 T.52 7.58
o | 0.005 0009 | 00115 | 0.127 0.22 0.29
E 0.014 0016 008 0.35 0.41 0.48
X=X 0.050 IR 1.27
= {.400 0.406 0490 10.16 10.31 10.41
H | o0.024 0.032 0.040 0.61 081 1.02

Mote; Lead coplanarity to ba within 0,004 inohas,

Publication Release Dare: May 2613
-35- Revizian 1.0
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12.2. 28-LEAD 600-MiL PLASTIC DuaL INLINE PAckAGE (PDIP)

IHE’HBHHEHHWII!?H 15
b O O
IQI-IIIi?IFIﬂII'IZ'I-l'MI

N— —

|
| ]
B2 | 0.065 0.070 0.075 1.65 1,78 1.91
b i 0.600 0.625 15.24 1588
"c2 | 053 | 0540 | 0550 | 1346 | 1372 | 1397
I D T 019 483
' D1 | 0015 0.38
T E | 0425 0.135 318 343
F 0.015 0018 | 0.022 0.38 046 0.56
= 0.055 0.080 | 0.065 1.40 1.52 162
H 0.100 | 254
J 0.008 0.010 0.012 0.20 0.25 0.30
s | o070 0.075 0,080 178 191 | 203
g 0° 15° 0° RS

-36-
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12.3. 28-LEAD 8x13.4MM PLASTIC THIN SMALL QUTLINE PACKAGE (TSOP) Tyee 1

-—1-
—

e sk el B B =
‘.“”‘ﬂ' o =HTF

FEaasENNERRRNE

Note: [ead coplananty fo be within 0.004 inches.

. )

A 0.520 0.528 0.535 13.20 1340 13.60
B 0481 0.465 0463 11.70 1180 11.90
G 0311 0.315 0.319 7.80 §.00 8.0
D 0.002 0.005 0.05 015
E 0.007 0.009 001 07 0.22 027
F o.o217 0.55

G 0.037 0.038 041 0.85 1.00 1.08
H ot a0 gl o® 30 g

i g.020 0,022 0.028 0.50 0.55 07n
J 0.004 .005 ) 0.21

Publication Relemye Date: Aoy 2007

Revision [0
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12.4. 1SD2560/75/95/120 ProoucT Bonping PHYsicAL Lavout (Dig) 1

ISD2560/7 5951120 T, Vo ¥
o Die Dimensions 1 ﬂ* ;i ‘ P{R ; Eq: . [t
X: 149.5 + 1 mils N D o
. AT |
Yo 262.0 + 1 mils = oe
as T iy
A B o
o Die Thicknass ¥
1184 4 mils ISD2560/75/90/120X
o Pad Opaening
111 x 111 microns
4.4 x 4.4 mils
A =
{
e il '_‘mnmn
ol I, | T BT AN I
ol el pT Tlee o
ALK t | MiC .-.Ec:
Vi sp«- V., MICREF
Molae:
1 Tha backede of die i intemally connected b Ve, 1 MUST NOT ba connectod 1o oy olhor potential or damage may
L HE

F (ke thickness 16 sutyect to change, please contac! Winbond ackory fof stalus and aved abiily,

28~
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ISD2560/75/20/120 PRODUCT PAD DESIGNATIONS

{with respect 1o die center)
AD Adgress 0 8979 3135.2
Al Address 1 11154 31352
AZ Addrass 2 -1331.0 3135.2
A3 Address 3 -1544.0 3135.2
Ad Address 4 -1640.4 2888.9
AS Address 5 1696.2 2671.0
AB Address 6 -1698.2 2441.5
AT | AddressT | Ari2 | 25832
e - Andiae s B ] (R et
A9 Address 9 7312 -3050.8
ALIX IN Auxiliary Input 14102 31157
Viia Vs Digital Power Supply 1112.4 30865 |
Vaza \zz Analog Power Supply -408.2 31389
SPe Speaker Quitput + -46.65 -3068.4
- sP- Speaker Output - 386.1 -3068.4
R Vs Analog Power Supply 7469 31108
MIC Microphone input 1101.2 -3146.0
MIC REF Mictophone Reference 1294.7 31460
AGC Automatic Gain Contro! 1666.4 -3130.3
ANA N Analog Input 1728.6 -2654.0
ANA OUT Analog Output 1700.9 24110
OvF Overflow Cutput 1674.6 2489.5
=E Chip Enable nput 1726.7 2824.4
PD Power Down Input 1730.5 3094.0
EOM End of Massage 1341.2 J3z2za
XCLK Mo Connect {optional) 986.5 3607
AR Playback/Record 807.2 3163.4
Vo Vex Digital Powar Supply D4 31506

Pubfication Releaxe Dage: May 26113
«30. Revision I.{)
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13. ORDERING INFORMATION

Praduct Number Descriptor Key

1ISD25 __

17 L
ISD2500 Series Special Temparaiure Field:

Blank = Commarcial Packaged (0°C o +707C)

Duration: or Commercial Die (I°C to +50°C)

60 = G&6%=zeconds
Package Tipa:
75 = 75seconds ype
a0 = O sscands P = 28 Lead 600mi Plastic Dual inkne
120 = 120 seconds Package (POIP)

5 = 28-Lead300mi Small Outline
Imegrated Circwt (SOIC)

E = Z8-Lesd 8x13.4 mm Thin Small
Chutline Package (TSOP) Type 1

X Die
When ordering 1SD2560/75/90/120 products refer to the following part mumbers which are supported

in volume for this pmduct seres. Consuflt the local Winbond Sales Reprezentative or Distributor for
avallabllity Information.

IR N TS R Y B AR ] SR NN A SR T IR ATy '.H,J::._.-"_-:.r.‘.-
ISD2560F | ISD2575F IS02580F IS025120P
ISD2560% 1SD2576% ISD2530S ISD251208

1502560 I5D2575E ISD2590E | i
ISD2560% ISD2575X 1SD2580X ISD25120X

For the latest product information, access Winbond's worldwides wabsits at
htip:/fwww winbond-usa_com

_df-
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14. VERSION HISTORY

VERSION DATE PAGE DESCRIPTION
0 Apr. 1998 All Praliminary Specifications
1.0 May 2003 All Re-format the document.
Update TSOP pin configuration.
L Ravise Overflow pad designation.

Publication Refease Date: Moy 2003
o Revision 1.0
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Elrabroaics Cotp

The contents of his document are provided only as a guide for the applications of ¥Winbond products.  VWinbond
makes no representation or warranties with respect to the accuracy or completenass of the contents of this
publication and reserves tha right o discontinue or make changes (o specifications and product descriptions at
any time without notice. No license, whether express or impliad, b any intallactual property or ather rght of
Winbond or others & grantad by this pobfication. Except as set forth in Winbond's Standand Terms and
Conditions of Sale, Winbond assumes no iabiity whatsoever and disclaims any exprass or implied warranty of
merchantability, fimess for & particular purpose or infringement of any Intellsciual property.

Winbond products are not desianad, Intended, authorzed or wamanted for use a5 components in systems or
sguipmants intended for surgleal implantation, atomic energy control nsbuments, arplane or spacsship
instruments, fransportation instruments, traffic signal instruments, combustion conral instruments, or for other
appiications intended o support or sustain (s, Further more, Winbond products are not intended for applications
wherain failure of Winband products could result or lead to 3 situshion wharen personal injury, death or Sevede
proparty or environmental Injury could coour,

Application examples and alternative uses of any Integrated circuit contsined in this publication are for ustration
anty ang Winbond makes no representation or wamanty thot such applications shall be suitable for the use
spacified.

150% and 153{1.1';:K,':u:;u-n;lEur"IJ are tademarks of Winbond Electronics Corporation.

The 100-year retention and 100K record cycle projections are based upon acoelersted reliabity tests, as
published in the Winbond Reliabitly Repart, and are nelther waranted nor guatareed by Winbond.

Information contalned in this 1S0™ Cl'l.ipculdﬂlw dita shael supersedes all data for the ISD ChipCorder products
published by 1SD™ prior ko August, 1868,

This data shest and any future addendum to this data sheet is(are] the complets and controlling Is0* l‘.'_‘.hlp{:urder”
praduct spacifications.  In the event any Inconsistencies exist between the information in this and offier product
documentation, or in the evant thal other product documentation contains informabon in addition 1o e information
in this, the informetion contained harein suparsedes and governs sush other infarmation in its antirety.

Cﬂn‘fﬂgh‘lﬂ 2003, Winpond Electronics Corporation. Al righls resaryed. I3D% 12 a registered trademark of
Winbond, ChipCorder™ is & rademark of Winbond. All other trademarks are propertias of their respactive
LwWers.

Winbond
Electronies Canp
Haadauartare Winbond Electronics Corporation Amarica Wnhond Electronics {Shanghai) Lid
& Creatin B 27 ¥ T Slveal, Sandoss AF. FES PanAn W P SPandta
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s A T 28C 64/X

-eatures

¥ Fast Read Access Time - 120 ne

¥ Fact Byte Wiite - 200 ys or 1 ms

b Self-Timed Byte Write Cycle
Internal Address and Data Latches
Intarnal Control Timear
Automatlc Clear Before Wrile

¢ Direct Microprocessor Control

READY/BUSY Open Drain Output
DATA Polling

b Low Power 64K (BK X B)

30 mA Active Current

104 1A CMOS Standby Currant CMUS
¢ High Railability

Endurance: 10% or 10° Cycles EEPROM

[rata Retention: 10 Years

5 + 10% Supply

CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Commercial and Industrial Temperature Ranges

Jescription

The ATZ8C84 is a low-pawer, high-performance 8,192 words by & bit nonvolatile
Zlectrically Erasable and Programmable Read Only Memory with popular, easy to
1ae features. The device is manufactured with Atmel's reliable nonvolatile technol-
Y.

(continued)
Pin Configurations
PDIP, S0IC
Pin Nams . Funetian Top View
Al - A2 ! Addrassas
o | ROFIBALIEY o
CE Chip Enable por e ] Fr =Y =
T e - Tt agzr] 2 oh WE
|RE Outpul Enalde AT s QEF roc;
| == ¥ 25 AR
WE Wiite Enable e 24§11 ag
S g AaL e @O Al
o0 -7 | Data InpusiOutputs adr M0 OE
e — a2 Ll b s A
ROY/AUSY | ReadyBusy Output o xf e
| R A ip 180 ugT
i [+3 Mo Connedct Tz BT A uos
i = (=)= i1 T was
Dc Don't Connach e o 1a P60 s
' s b WhowE o oC PLCC
(]
Top View
AT F MO WO
TS0P
Top View A %6
A 28
At Ef‘ :: -Fy 5: :;:. CE : g
AE - e A2 ol
wE vﬁ ; :;za a g v A b7
oy B Al )
AT EUEY e 20 2 o e EMD s o
A A T 18 by :'I [fa s} e e 3 2t
AE o & 17 3 - A 1151317184820
ns = B s o 1 iwg:34a.
* = ROWETERY (ar NC)
Hota: PLCC tackage pins 1 and
17 ane DONT CONNECT.

#m

0001
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Yescription (Continued)

‘he ATZ80G64 is accessed like a Static RAM for the read
rwiite cycles without the need for external components.
Juring a byle write, the address and data are lalched in-
arnally, freeing the microprocessor addrass and data bus
wr other operations. Following the iniiation of a write cy-
ie, the device will go to a busy siate and automatically
dear and write the laiched data using an intermal control
Imer, The device includes two methods for detecting the
ind of a write cycle, level detaction of RDY/BUSY (unless
iin 1is N.C.) and DATA POLLING of I'07. Once the end
f a write cycle has been detected, a new access for a
ead or write can bagin.

3lock Diagram

The CMOS technology offers fast acoess imes of 120 ns
at low power dissipation. When the chip is deselecied the
standby current is less than 100 pA.

Atmel's 28C64 has additional fealures 1o ensure high
guality and manufaciurability. The device utilizes emor cor-
rection internally for extended endurance and for im-
proved data relenfion characteristics. An exdra 32-byles of
E“PROM are available for devics ideniification or tracking.

Vog — DATA INPUTS/OUTPUTS
GND —» oo - VO7
ol s s e il i
] =
L2 OE, CE AND WE QAT LITGH
WE —™ LOGIC | INPUT/QUTPUT
CE » =3 BUFFERS
" Y DECODER " Y-GATING
ADDRESS | ___
INPUTS | GELL MATRIX
X DECODER
. IDENTIFICATION
Absolute Maximum Ratings*
) | “NOTIGE: Siresses beyond those Bsted under “Absolute Max-
Temperaiure Under Bigs......cccrrerre &55°C to +125°C mum Ratings™ may cause permanent damage to the device.
= . This i& & straes rating onty and functienal operation of tha
Storage Temperature............c..e.r.... -85°C to +150°C device at thease or any oier conditions bevond those indi
cated In the operational sections of this specification is not
ﬁgﬂﬂ:ﬂg%’?‘:ﬂ imphec. Exposure 10 absolute maximum rating conditions
with Respect t& Ground .................. 0.6V 1o +6.25V for extended periods may affsct device reiabilty.
All Qutput Valtages
with Respect to Ground ............-0.6V to Voo + 0.6V
Woltage on OE and AS
with Respect to Ground ................. 0.6V to +13.5V

2-194
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Jevice Operation

LEAD: The ATZBCE4 is accessed like a Staiic RAM.
Vhan CE and OE are low and WE is high, the data stored
it the memaory location determined by the address pins is
igseried on the cutputs. The outputs are put in a high im-
edance state whanever GE or OE is high. This dual line
ontrol gives designers increased flexibility in preventing
ws contantion.

3YTE WRITE: Writing data into the AT28C64 is similar to
vriting inlo a Stalic RAM. A low pulse on the WE or CE
nput with OE high and CE or WE low (respectively) inili-
itas a byte write. The address location is latched on the
alling edge of WE (or CE); the new data is laiched on the
ising edge. Internally, the davice performs a self-clear be-
one write. Once a byte write has been started, it will aulo-
natically time itself to completion. Once a programming
peration has been initiated and for the duration of e, a
ead operation will effectively be a polling operation.
*AST BYTE WRITE: The AT2BCE4E oflers a byle write
lme of 200 s maximum, This feature allows the entire
jevice to be rewritten in 1.6 seconds,

IEADY/BUSY: Pin 1 is an open drain READY/BUSY
aHput that can be used 1o detect the end of a write cyde.
DY/BUSY Is actively pulled low during the write cycle
and s released at the completion of the write. The open
drain connection allows for OR-ying of several devices 1o
e same RDY/MBUSY line. Pin 1 is not connected for the
AT2BCE4X.

DATA POLLING: The ATZECS4 provides DATA POLL-
ING to signal the completion of a write cycle. During a
write cycle, an attermpled read of the data being waillen
results in the complement of that data for IfO7 (the other
outputs are indeterminate), When the wrile cycle is fin-
ished, fnue data appaars on 2ll oulputs.

WRITE PROTECTION: Inadvertent wriles fo the device
are pratected against in the following ways. (a) Vce
sensae— if Voo is below 3BV {typical} the wrile function is
inhibited. {b) Vico power on delay— once Voo has
reachad 3.8V the device will automatically time out 5 ms
(typical) before allowing a byte write. (c) Write Inhibit—
holding any one of OE low, CE high or WE high inhibits
byte write cycles,

CHIP CLEAR: The contents of the entire memaory of the
AT28C64 may be set to the high state by the GHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip
is cleared when a 10 msec low pulse is applied to WE.
DEVICE IDENTIFICATION: An exira 32-bytes of
E?PROM memory are available to the user for device
identification. By raising A9 to 12 * 0.5V and using ad-
dress locations 1FEOH fo 1FFFH the additional bytes may
be written to or read from in the same manner as the regu-
lar memaory array.
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)C and AC Operating Range
AT28C84-12 AT28CB4-15  AT28C84-20 AT2BC64-25
Operating Com. 0°C - 70°C 0°C-70°C 0°C-70°C 0'C-T0°C |
Toopomhys |Cass)  fnd: 40°C - 85°C -40°C - 85°C -40°C - BS°C 40°C - 85°C
Voo Power Supply B\ 4+ 10% 5V + 10% 5V + 10% 5V + 10%

Jperating Modes

Mode CE OE WE 10
Read oV ] Vie Ve Dour
~ Write @ ) ViL Vir WiL Din ]
Slandby/MWrite Inhibit ViH xM X HighZ '
Write inhibit X X ViH
Write |nhibit X _ Vi o X _ -
Output Disable - X _ ViH X High F
Chip Erasa ViL VH 3 ViL High Z
Motes: 1. X can be Vi of Vil 3 Ve=12.0v £ 0.5V,
2, Refer to AC Programming Waveforms.
DC Characteristics
Symbol Parameter Condition Min MWax Units
o input Load Current Vin = 0V to Viee + 1V ) 10 pA
(o Output Leakage Current Vo =0VioVce - 10 (1.}
5B Ve Standby Current CMOS  CE =Vee - 0.3V 1o Voo + 1.0V 100 pA
| | Vo Standby Current TTL CE = 2.0V to Vee + 1.0V tebp e .10
w5 R o : ' Ind. 3 mA |
: 1= 5 MHz; lout = 0 mA Com. 30 mA
lec Ve Active Curment AC CE =Vi = o .
| Vil input Low Voltage ) ; 04 ML
WiH Input High Voliage ) 20 v
=Z1mA
VoL Output Low Voitage oL 0 A for ROY/BUSY g
VoH | Output High Vollage o = 400 pA 2.4 v

2-196 AT 28 C 0 A/ 10—
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AC Read Characteristics
ATZ8C64-12 | AT28C64-15 | AT28C64-20 | AT28C64-25 |
Symbol Parameter win Max Min W Min ax Min Max | Units
tacc | Address to Qutput Delay 120 150 200 250 | ns
e | CE to Output Delay 120 150 | 200 250 | ns |
tog @ OE te Output Delay 0 60 | 10 70 10 80 | 10 100 | ns
e E_EctlrﬁHightoDumul 0 45 0 BD o 55 0 80 | ns
: m - — —_— —
| Output Hold from OE, CE |
toH | or Address, whichever 0 0 0 o | ng
| occurred first |
AC Read Waveforms % %%
ADDRESS x| appRessvaLID X
CE )
{CE —*
OE F R S 4 I
h—— {10H —W
e IACC —>
T .
OUTPUT HIGH Z < ouTPUT VALD P—p—
\ptes: 1. CE may ba delayed up 10 tace - toe afer the address 3. o is speciied from OE or CE whichever oocurs first
ransition withouwt Impact on tace. {Cy =5pF).

2 0E may be delayad up to toe - log after the falling
adge of CE without impact on lce or by tacc - loe
giter an address change without impact o bes.

Input Test Waveforms and
Measurement Level

o
AL ™, A
DRIVING 1.3% MEASUREMENT
LEVELS LEVEL

0.ov
tr,te<20 NS

Pin Capacitance (f= 1 MHz, T = 25°C)

4. This parameter is characterized and ks not 100% lested.

Output Test Load
s
o,
ﬁ“""“m
T 100 pF
pe

Typ Max Units Conditions
Cin G i pF Vin = OV
Cour | 8 12 pF Vour = OV
Mote: 1. This parameter is characterized and is not 100% fesled.

SES—
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\C Write Characteristics
Symbol Paramatar Min Max Uinits
a5, IDES !_ Address, OF Sau_l__-u_p Time . 10 i ns
taH | Address Hold Time F _ 50 ns
twe Write Pulse Width WEor CE} _ 100 1000 ns
ios Data Set-up Time 3 ) 50 ns |
1o, toEH Data, OE Hold Time 10 ns
1cs. tcH I__ﬁtoﬁﬁandﬁtuﬁﬁet—up and Hold Time 0 ns
toe Time o Device Busy _ i - ns
' AT2BCE4 :
i Write Cycle Time - i e
ATZBCE4E 200 s
AC Write Waveforms
NE Controlled
“[oes | |E.|‘| —
ANDRESS = | i B b8
AT oA =]
e —Th | i GH }
—iesT | | _'
we M " 8
— 1P ——J
s || A
DATA 1N I.'_ | i 4
-4 ] pe———t=
| i
ROV/BSY - ma.—-:-1 -
WG
CE Controlled
f |
{8]3 i -
—Fioes oert
ADORESS - ) P . K
I e = S—
—
o = oy oy !
]
DATA 1N PR o —
— ; o =
ROV ELSY H—m-—-!"‘u_”_ ./"!
R - -
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Jata Polling Characteristics'”

Symbol Parameter Min Typ Max Units
toH | Data Hold Time B 10 ns
toeH | OE Hold Time 10 _ ) ns
toe | OEto Mut Delay @) _ ns |
twr Write Recovery Time 0 ns

lotes: 1. These parametars are charactevized and not 100% lested.
2. See AC Read Characterisiics.

Jata Polling Waveforms

g
ﬁE ."I_\'\ " " = ?K;_‘\ f 1".
| o - . S l'"'_.flr \'1 f‘. b
— ) .—-'_ -| tDEH = y % .
e | N 4 ﬁ"«_ :”I—\\\ / _U_\‘_f \k\__
L e (T o WR
N F0E HiGHZ | —
Yo7 S e o e et ]
.-' N of e e
AD - A12 An . An X An . An X _An il
Chip Erase Waveforms
VIH — e—
CE ™ L
ViL —|
VH __,"'{| -,
oF 3 k.
vIH — |18 H
M —— | —— =
WE ) et
ViL .
- tw [

ts =t =1 psec (AN} | i
tw = 10 mees (min.)
V=120 £ 0.5V

e e e == E 2-199
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NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
e TEMPERATURE . SUPPLY VOLTAGE
% B | =T & . T
t:\ 1.2 M ! ! ;
E|l 1.1 | T
[ i =| [
5 18 e . &
d d
, 09 ~ I\\."""-——_._ 1
o | o
€ ga ] . G ! -
55 25 B a5 B85 a5 125 450 4.75 5.00 525 B.50
Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs. NORMALIZED ACCESS TIME vs.
; ADDRESS FREQUENCY S OUTPUT LOAD
i S R r g B | |
fed i ! ':_—______i m 120 ] _ ‘ T o SR
. i T=250
| 08 . 115 ?...i =y
[ _-_____....--""'"' | ; | |
: a8 ! T ET 1 = |
d Weo =5V d 1
| 07 T=40 .i 1.05 '
.  fia |
0 1 . 3 4 & 180 200 i 400
Fraguency (MHZz) Output Load {pF)}
OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT vs.
QUTPUT VOLTAGE “ OUTPUT VOLTAGE
g% | ] ¥ ST T
e | | ‘
P p 30 ) == ey
U an - . = u : i
c 35 7 1- c 20} . _I
[ BT N #
p Voo = BY ¢ ol s . pr—
il T = 250 a ‘! | \
i ”/ "o .' l '.
0 1 2 3 4 0 i 2 a H 5

Cutput Voltage (V) Cutput Voltage (V)
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rdering Information "
tacc lcc (mA) |
(n8) ,mﬁhn dby | Ordering Co Package Oparation Range
120 | 30 | 01 AT28CE4{E)-12JC 32J Commercial
; AT28CB4{E)-12PC 28P6 {0°C to 70°C)
AT28CE4(E}-125C 285
- AT28CB4(E}12TC 287 )
45 0.1 AT2BCEHE)-12J1 32J Industrial
_ AT28CE4({E)-12P1 28P6 (~40°C to B5°C)
-l AT28CB4(E)-1281 283
- ; | AT28CB4(E}-12TI 28T -
150 30 01 AT28CE4(E)-15JC 324 Commercial
ATZBCE4(E)-15PC 28P6 (0°C to 70°C)
AT2BCB4(E)-155C 285
_  AT2BCBA(E}5TC 28T -
45 | 01 |  AT2BCB4{EF5N a2l Industrial
. AT28CB4(E)-15PI 26P6 {-40°C to 85°C)
AT28C84{E)-155I 288
- s AT2OCE4(E}-15Ti 28T )
200 30 0.1 AT28CE4(E)-20JC 32, Commercial
AT2BCB4(E}-20PC 28P6 (0°C to T0°C)
' : AT28CE4(E)-20SC 285
_ AT28CE4(E)-20TC 28T |
45 0.4 AT28CB84(E}-20J1 32 Industrial
AT28CB4(E}-20P| 28P6 {(-40°C to B5°C)
| AT28CB4(E)-20S 285 {
| AT28C64(E)-20TI 28T '
250 30 0.1 AT28CE4(E}-25JC 32J Commercial
AT28CE4{E)}-25PC 28P8 (0°C to 70°C)
AT28C84(E)}-255C 285
| AT28CB4(E)-25TC 28T
| AT28CE4-W DIE -
45 | 04 AT2BGE4{E)-25J1 324 Industrial
ATZ28CB4(E)-25P 28P6 {-40°C 1o BS'C)
AT28CE4(E)-255) 28BS
AT28CE4{E)-25TI 28T
Note; 1. Saa Valid Part Mumbar table balow.
2201




Package Type
324 32 Lead, Plastic J-Leaded Chip Garrier (PLEC) ]
"28P6 | 28 Load, 0,600" Wide, Plastic Dual Inina Package (PDIP) ]
285 28 Lead, 0.300" Wide, Plastic Gull Wing, Small Outine (SOIC}
28T 28 Lead, Plastic Thin Small Outline Package (TSOF) |
w Die ' ' )
Oplions
Blank | Standard Devics: Endurance = 10K Write Cycles; Write Time = 1 ms
E " | Hiigh Endurance Option: Endurance = 100K Write Gydles; Wiite Time = 200 ps
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Irdering information

i lcciMAY | Ordering Coda Packag Operation Ra
(ne) | Active |Standby | g achaae nge
150 30 01 | AT28C64X-15IC 32J Commercial
AT28C64X-15PC 28P6 (0°C to 70°C)
AT2BCE4X-155C 289
_ AT28CE4X-15TC 28T A A
45 0.1 AT28CB4X-15J1 323 ' Industrial
ATZBCBAX-15PI 28P6 (-40°C 10 85°C)
| AT28CB4X-15SI 285
. ; AT28084X-15T1 28T
200 . 30 | 04 ATI8CE4X-20JC 32 Commearcial
AT28CE4X-20PC 28P6 (0°C to 70°C)
ATZACEBAX-2050 288
| ATZACHEAX-20TC ZﬂT ™
45 0.1 AT28CE4X-201 a2) Industrial
- AT28CB4X-20P1 28P6 (-40°C to 85°C)
AT2BCBAX-20S1 28BS
e . | AT28C84X-20TI 267
250 30 0.1 AT28CH4X-25C | 324 Commerial
AT28CB4X-25PC 28P8 (0°C o 70°C)
AT28CB4X-255C 285
| AT28CB4X-25TC _ 28T )
45 01 | ATZBCBAX-25I 32, Industrial
AT28CE4X-25P] | 28P6 (-40°C to 85°C)
AT2BCE4X-255 | 288
AT2BCE4X-25T1 28T

Valid Part Numbers
The following table lists standard Atmel producis that can be ordened.

Device Numbers | Speed | Package and Temperature Combinations
AT28C64 X 22| JC,JI, PC, B, SC, 81, TC, T
AT2BC64 X " 4§ | JC.JI,PC.PI,5C.SL TG T
| AT28C64 X " 20 | JC,0.PC,PILSCSLTC,TI
AT28C64 X " 25 | Jo. 41, PC PLSC S, TC,T
Packaga Type
32} | 32 Load, Plastic J.aaded Chip Carrier (PLCC)
[ 2808 " 28 Lead, 0.600" Wide Plastic Dual Infine Package (PDIP)
288 28 Lead, 0.300" Wide, Plastic Gull Wing Smali Outtine (SOIC)
| 281 26 Lead, Plastic Thin Small Qutine Packags (TSOP)







LM386

General Description

gain o any value from 20 to 200.

&Nﬂ!iunu! Semiconductor

The LM386 i 3 power amplifiar designad for wsa in low wolt-
age consumer applicallons. The gein & intemally setto 20 to
kaep external part count low, but the addilion of an extamal
reatgior and capacior betwean pins 1 and B will Increesa the

The Inputs are ground referenced wira the oulpul autsmali-
calty biasss to one-hall Ihe supply woitege. The guisscen!
povwer draln is only 24 miliwatts when oparating from a6 valt
supply, making the LM386 idesl for battery operation.

Augusi 2000

Low Voltage Audio Power Amplifier

Features

u Ballery operation

® Minimum exiemal parts

= Wide supply voltage mnge: A/—12V or V18V

= Low quiescent current drain; dmi

= Volage gains from 20 1o 200

® Ground referanced input

B Seif-cantering oulpul quiescent voltage

B Low distorfion: 0.2% (A = 20, Ve = BV, R = 800 P =
125mW, f = thHz)

m Avedabla in 8 pin MSOF paciage

Applications

m AM-FM radio amplitiers
Fortzoks tape player emplifies
Intercoms

TV spund syslams

Lire drivars

Ultrasonic drivers

Small servo drivers

Power convarlers

Equivalent Schematic and Connection Diagrams

u Small Outline,

Y
Lk 2 &

Molded Mini Smalt Dutline,
and Dual-in-Line Packages

I ! [}

(L1 - oy

£ 2000 Mationad Ssviconductor Comporation

DE00GETE
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LM388

Absolute Maximum Ratings pote 2) Dusk-In-Line Package
¥ Military/Aerospace specified devices are required, Soldering {10 sec) +260°C
plaasa contact the National Semiconductor Sales Officel Small Qutling Package
Distributors. for avaitsbility and specifications. {SOIC and MSOP}
Supply Vollage Wapor Phase {60 sex) +H5'C
(LM3AEN-1, -3, LM3EEM-1) 15V Infrared (15 s8c) S0
st s, e e e
{LM3BEN) 1.25W Thermal Resistance
{LMIZBOM) 0.73W 8, (OIP) arom
Inpul Vollage +0.4V 0, (S0 Package)} a5 CAN
Storege Temperalurae =B5'C ln+150°C 0,0 {SO Package) 17O
Operaling Temparsture 0°C e +0°C i, (MSOPY 210G
Junclion Tempesature +150°C i, (MSOR) S6"CAY
Soldenng Information
Electrical Characteristics (nows 1, 2)
Ta=250
Parametsr Conditions Min Typ Bax Units
Operating Supply Voltage (Vg)
LMABEM-1, -3, LM3BEM-1, LMIBERMM-1 4 12 v
LbA38EN-4 = 18 W
Quisscent Current (1) Vo = BY, Ve = 0 4 8 mA
Ouipiil Powar (Poyr)
LIZ8EMN-1, LM3BEM-1, LMIBEMM-1 Vi =8v, R =B, THD = 10% 250 325 mivy
LM3sBN-3 Ve =9V, R_= Bf), THD = 10% 500 0D iy
L ME3BEN-4 Vs = 18V, R, = 320 THD = 10% 700 1040 vy
Vollage Gain (&) Vg = BV, [ = 1kHz 26 dB
10 uF from Pin 4 10 8 45 aB
Bandwidth (B} W = 6V, Pins 1 and B Opan 300 kHz
Total Harmonic Distortion (THD) Vg = BY, R = Bi}, Ppyyy = 125 mW oz %
f=1 kHz, Pins 1 and 8 Open
Powsr Supply Rejaction Ralio (PSRR) Vg = 89, f = 1 kHZ, Cyppss = 10 pF 50 dB
Pirrs 1 and 8 Open, Refemed to Oulput
Input Resistance (R 50 4]
Input Bins Currant (lgps) Ve = BV, Pins 2 and 3 Opan : 250 s
Beks 1; A yoitsges ans frsasiesd with rerpact o M ground pin. uniess oiherwise specifisd.
Motn I Mﬂmmmﬁﬁwhmmmmmwvuhmumm.wmmmhm&-mmhm—

tiarusl bt do nol guananies spectin parfammance limils. Elecincal Characienslics sEhe D k] AL slacircat speciications uncker pariaden k! conditions which glar-
anies specic perkhance Imis This assumas tat the devios i within the Oparaing Refings SpacHicalions se not gusranized for permmaians whene no lmit &

given, however, the hpical valie is 8 good indication of dévice peTiormance.

Hote 3: For opesalion i ekt termpormhiss above 25°C, the device musi be deosled Peeeed re s TROYC inaslmisen junciion bermpersiung and 1) & veomal ross
tance of 107G junction 0 ambam for the dushm-line package s ) & lsmmal mesisbmmcs of 1O CAN for the evall outline pocka(s

e nati o Comm




Application Hints
GAIN CONTROL

To make the LM3B6 & mowe varsalile amplifiar, two pins (1
and 8) are provided for gair control, With pins 1 and & apan
the 1.35 K2 resistor sets the gain al 20 (26 dB). If 8 capadiler
is put from pin 1 1o B, bypassing tha 1.35 ki resistor, s
gain will ga up to 200 (46 dB). If 2 reistor is placed in Senes
with Ihe capacitor, the gain can be sel to any value from 20
io 200, Galn controf can sléo ba done by capacitivaly cou-
pling & rasiztor {or FET) fram pin 1 to ground.

Additional extemnal componants can be placed in paralkal
with tha intemnsl fesdback resistors to tallor the gain snd fre-
quency responsa for individual applications, For example,
we can Compensata poor speaker bass response by fre-
guency shaping Ihe fesdback path. This is dane wilh & sares
RC from pin 1 Io 5 (parafisling the Intemal 15 ki resistor).
For 6 dB efecliva bass boost: R = 15 kil, the lowest valua
for good elable operalion is R = 10 kG if pin 8 Is open. if pins
1 and 8 are bypassad then R as low as 2 kil can be used.
Thizs resiriction i bocause the amplifier i3 only companszated
for closed-loop gains greater than 8,

INPUT BIASING

The schematic shows that bath inputs are biased to ground
with & 50 KL} resistor. The base cument of the inpul ransis-
tors iz about 250 nd, so the inpuls am al about 12.5 mW/
when laft apen. if the dc Ssource resisiance driving the LM384d
Is higher than 250 kit it will contrbute very Riie additional
offset [about 2.5 mV at the inpul, 50 mV 5l the oulput). If the
dc source resislanca is less than 10 KO Ihen shorting the
unused input o ground will keap the offssl low (about 25mv
8t the input, 50 mi sl the output). For 06 S0WTE resislances
betwean these valuss we can eliminaste axcess offsel by put-
ling a resistor from the unused input to ground, equal in
vaiue 1o the dc source resistance. OF course all gifzet prob-
lems are aliminated if tha input is capaciively coupled.
Whan using the LM386 with higher gains {rypassing the
1.35 kil resisior batwean pins 1 and 8) it is necasaary o by-
pass the ursed npad, preventing degradalion of gain and
possibls instabilities . This is done with a 0.1 pF capaciion of
a short bo ground depending on the do source resislance on
the diven input,

whanw. nabonal com
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Typical Performance Characteristics
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Typical Applications

Amplifter with Gain = 20
Minimum Parls

el :

[N, :
-
DHEHIE 3

0F

Amplifiar with Gain = 50

Amplifier with Bass Boost

=N

4

Low Distortion Power Wisnbridge Oscillator
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LM3386

Typical Applications (Continuad)

Frequency Response with Bass Boosl
7

s Y,

Firl -

YOLTAGE GAIN (d8)
r

25 50 V0D T6R 580 1k xSk 10k 20%
FREDUENCY (Hz)

oty d: Twist Supply lsad and supgly ground vary Gghity,

Mote 5: Twist spesaker (oad and ground wery tktilly

Mote G Farite basd & Feroxcubs S0 E-D0A AR with 3 tumea of wire.
Medn 7= RICH band fmils Inpn signais.

Mods Bt B0 components mus! be spacad ey clesely o 1C.

whwr, nEtional oo ]




Physical Dimensions incnes (milimetars) unlsss otherwise noted

A

i AT e
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SR |
P oo f
03— AL LEAN THE ey T
AT T
S0 Package (M)
Order Humber LMEIBGM-1
N5 Package Numbaer MOBA
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LM386

Physical Dimensions inches (milimstars) unlass otherwise noted (Continued)

0.1 1B&0.004
[EHg— [520.1]

1000 Y

i i i a

b

RRLES RN
0. 130,004 ’ [3#0.1]

{4.720.1]
- (D.04D) TV

/G : [1.02] v
RING T ol i _$ ! 2
IDEWT

ki U U ‘“I [ Ln :}15;
o o Tep | (0.0258)
== | a |o.ss] "
Mo.0256117F LAND PATTERN RECOMMEWDATION
ﬂ.ESl
[ g 8005 0o
fo.13 GAGE
e g 0-008 PLANE
frn), = ] B ro.an ™F
'r 1 {o.010)
Jo.25)

,'1‘___--_-}_%{_ 11

A
[Elmﬁ'”_ﬂm | 0011 &0.008
Q.32 il 4 ..
5’_] :uuf]uu WF_'E 5"' 3 [G.53£0, 11} 0® - &% m—f
OANZ ROk s} {0.034} 0.6375 | SEATING FLAKE
[0.08-0.15] *'" [0.88] {0.253]
-ﬂ B2 -IJ USI () ()
= Dl lee) 0.007£0.002 |0
[0, 1Bx0.05] wisnBs (REV B}
B-Lead {0.118" Wide) Molded Mini Small Outline Package
Order Number LM3SHEMM-1
NS Pacikage Number MUADSA
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Physical Dimensions inches (milimaisrs) unless ofherwise noted (Continued) e
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Duakin-Line Package (N)
Order Humber LM386M-1, LM3SEN-3 or
NE Package Number NOSE

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systoms are devices of 2. A critical component is any component of a life
systams which, (a) are intended for surgical implant support device or systemn whose fallure o parform
into the body, or {b) suppon or sustain life, and can be reasonably expected to cause the falure of
whose fallure to perform when properly used in the life support device or system, or to affact its
accordanca with instructions for use provided In the safety or effectiveness.

labeling, can be raasonably axpacted o razult ina
significant injury to the user.
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CD74HC373, CDT4HCT373,
o HARRIS CD54HC573, CD74HC573,
CD74HCT573

High Speed CMOS Logic

November 1997 Octal Transparent Latch, Three-State Output
Features Description
» Common Laich Enable Control The Hamis CD74HG373, CD74HCT3T3, CDS4HCS73,

CD74HCS573, and CDT4HCTS73 are high spead Oclai Trans-

+ Common Thres-State Output Enable Control parent Latchas manufactured with silicon gate GMOS techiok-

» Buffered inpuls @.Mmmtmmmmmpﬁmdmm
CMOS Integratad circuits, as well as the abilty to drive 15
* Thres-State Quiputs LSTTL devices. The CD74HCT373 and COT4HCTS73 are
+ Bus Line Driving Capacity functionally as well as pin compatible with the standard

T4LS373 and T4LSSTA.

. TyplulFmpngatlmDnlay-1m:atvw-ﬂ

¢L=15pF.Tg-25“¢[D|hm0utpmfbrl-iﬂ3ﬂ} Mum“wﬂmmmmymmlm
emﬂa{ﬁmugnmmmmmmwmmwm
+ Fanout (Over Temperature Range) data is latched. The output enabie (OE) controls the three-
- Standard Outputs. . ....... +uue. 10 LSTTL Loads mmmmwemmgmmm
- Bus Driver Outputs . .... dE e . 15LSTTL Loads MWthmummemmm

, Operating Temperature RII'IEI.,.-EE'“'C 125°C hmmmmmmmmmmﬂ.msmm
e e 573 are identical in function and differ only in thair pinout
= Balanced Propagation Delay and Transition Times atrangements.

. m:t Power Reduction Compared to LSTTL Ordering information
’ "':II{:’:“ —— PART NUMBER mp{*‘: OBl packace oy
. High Nolss Immunity: Ny_= 30%, Nigt =30% of Vg | COSAHCSTSF S50 125 |20 Ld GERDIP |F203
at Vpg = 5V CDTAHCIT3E =iz |0LdFDP  |F203
= HCT Types _ CD7AHCTIT3E SR 175 |20ldPDIP | E203
. 4.5V to 5.5V Operation
" Direct LSTTL Input Logic Gompatibility, CD7#HCHTIE o125 |0laPDP  |E203
V= 0.8V (Max), Vg = 2V (Min) CO74HCTSTIE 5510125 | 20 Ld PDIP E20.3
- CMOS Input Gompatibility, |y = A st VoL, Vou COTAHC3T3M Sewizs  |20dB0KC  (M203
CO7AHCT373M 510125 |20LdS0IC | M20.3
CDT4HCH73M 5125 |20LdEDIC | M20.3
COTAHCTSTIM S5mi25  |20L0SOIC  |M20.3
NOTES:

1, When ordeting, use he enfire part numbss. Add the suffic 56 &
otitain the yarant in the tape and nssl

2 \Wefer ox die for this part nunber are.avalable which meets all
alactrics] spacifications. Pieasa contact your local sales office or
Haarris customer senvics for ardering mdormation.

CALITICR: Thisss devices sre senséive W alochosiatc dschangs Lesrs should fallow proper #G Handing Procedunss. File Number 1679.1
Copyright B Harria Corparation 1967 1




CD74HC373, CD74HCT373, CD54HC573, COT4HCST3, CD74HCT573

Pinout
COTAHCIT3, CO7AHCTITS CD54HECST3, CDTAHCST3, COT4HCTSTS
{PDIP, SOIC} {PDIP, SOIC, CERDIP}
TOP VIEW TOP VIEW
Functional Block Diagrams
CDT4HCIT3, COTAHCTIT3, COT4HCSTI, CDTAHCTST3
Oy By D3 0y o, D5 Dy Dy
IE [
oy
LE —p—f
3 :D
GUTPUT ENABLE

o I ol i e
Mt Tl L

MOTE: H=Huhhbﬁag=Lm.L=LmvuMeLm.x:Dun'tl::am,Iﬂ-ﬁm mmm&ﬂh.i’LmvdthMmsﬂdp!mm
tor the high 1o low lateh enatle wansition, h=Hme.aguImlumsu-uplmapﬁ:rlomenlghmmhb:henauenm.




CD74HC373, CD74HCT373, CD54HC573, CD74HCS73, CD74HCT573

Absofute Maximum Ratings
DG Supply Voltage, Voo -0 e e D5 0TV
DC Input Diode Curment. Iy
F'DI'V|ﬁ-ﬂ.E‘u’Dl’"-'ﬁ:"'u"m*D.ﬁ'-"_..............,......ﬂm‘ﬂ
DO Output Diode Curment, Iy,
For Vg <0.5V or Vo > Ve * 08V . ovee o oomnan o - 220mA
OC Deain Cumrent, per Cutput, Iy
For -0:8W < Vo < Ve 0.5V, e, H3GMA
O Cutput Source or Sink Ciarant parﬂutput Pln Iu
Fur‘u’ab--ﬂﬁ'lufor\i'g{\l'm*ﬂﬁv s iae e XA
DG Vo o Ground Cument, o - - L ASOmA,
Operating Conditions
Tempernture Range, Ta o oooou i ~55°C 0 125°C
Supply Voltags Rangs, Vior
e 2V to BV
HCT THPEE & 0y o= v tnesos i vmawn dinws s 4.5V o 5.5V
G Input or Output Vollage, Vi, Vg - oo oo v o Ve
Input Rizs and Fall Time
B i i Te e e B S g T F S 10000 (Max)
B e S L 4l ST A S A H00rs {Max)
B T e e e e 400ns (Max)

Thermal Information

Thvermesi Resistance (Typical, Note 3). . 83 (°CA) 0,5 ["C/W)
o 125 (17
CERDIP Packa® . .ovr-mvonnni= - a5 24
EOHC PACKEGE . ¢ o0 e eiinn o 120 MNiA

Maximum Junction Temperanng {Hasﬂr:?adauﬂ} ........ 150°C

haximam Skorage Temperature Range ... .- - .- BRI 150°C

Macdmiuam Lead Tempesature (Soldering 108 ... ..o 300°C

{SOIC - Laad Tipa Only)

CALTION: Sheasas ghove Tose fxed it 5 mmmnﬂm’mmmmmmmm This f4 5 St oy rading s openmbion
of the device & these ov amy other conditians above those ndicased 0 mmmﬁﬂnrmqmaﬂmﬂmh rai iyl

MNOTE!:

3. 6, s measured with the componernt mountad on an evaluation PG boartd in free air.

DC Elsctrical Specifications

::ur.irlif'lrurﬁ 259 _&0°C TO B5PC | S5°C TO 1257
PARAMETER | sYMBOL [ Vi(w) |lo(ma) [Vee ) | MIN [ TP | max | min [ max | am | max [uNms
HC TYPES
High Leval Input Vin = - 2 15 | - Z 1.5 = 1.5 = v
Voliage 25 3| - | - | 395 : 315 : v
B 42 | - - 4.2 . 4.2 B v
Lo Level Input Vi - - 2 = i 05 - 0.5 = 05 W
Volkage 4.5 - - 1.35 - 135 - 1.3 W
- - |18 e 1.8 i 18 W
High Level Qutput Vou | Vior | 002 2 18| - E 1.8 = 1.8 Z m
:‘:’:EE;LWE Vi [ooz | a5 |44 ]| - = 4.4 ” 4.4 = v
-0.02 [ 58 | - 59 = 59 : v
High Level Qutput B a5 |3a| - . 3.04 1 a7 i W
ﬁ}_‘*ﬂl_:am 78 5 |54 - | - | 534 - 52 Z v
Lowy Leved Cartput Yo Vigor .02 2 - - 01 - 01 - 0.1 W
s Vi I"poz | 45 | - 04 : 0 - 04 v
002 ) " . | o4 R GE) - o4 v
Low Level Qutput 8 45 - . |o2s| - 0.3 R 04 v
% 7 8 £ - | nza - 033 - 0.4 y
Inplt Leakage L Vg or - -] - - 401 - 5| - i1 A
Cument GHD
Chriescant Devica oo Vppor a [:] - - a - B0 : 160 BA
Cuarent G




CD74HC373, CD74HCT373, CD54HCS573, CD74HC573, CD74HCTS73

DC Electrical Specifications  {Continued)
TEST
CONDITIONS Fle e 40°C TO 85°C | -55°C TO 125°G
PARAMETER gyMeol | v (v} |l (ma) | Voo (V)| MIN TYP | Max | MN MAX [T MAX |UMITS
Thras-3tate Leakays - \l"“_ [ ".lfg = B - L] H.5 - +5 - +10 A
Gurrent Vi Vopof
GMND
HCT TYPES
High Lewval Input Wik . 4550 2 - - 2 - 2 - L")
Valage 5.5
Low Levsl input Vil e - 451 = . 0.8 g 0.8 = 0.8 v
Woltage 55
High Level Output Vi Vor | 002 45 4.4 - e 4d - 44 W
Vﬂm "-""l
CMOS Loads
High Leve! Oulput B 45 .56 - - 3.84 = a7 - L'
Voltaga E 5 i z
TTL Lomds 78 & 548 5,34 g2 W
Low Leval Cutput Yo Vi of o002 45 - - 0.t - L1y - 0.1 v
olkage ViL
TMOS Loads
Low Level Output 6 4.5 - - 036 - 033 - 0.4 W
Yinttage = : =
T 7.8 & 026 033 0.4 W
Inpat Leskaos Iy Ve o - 55 - - +1.1 - S| - +1 ph
Current GND
Quiescert Devica oo Voo or o 55 - : & - 80 - 160 A
Cutrant GND
Three-Shhte Leakags - Wi or Vo E ] - - +0.5 - - +10 iy
Cuwrert "I.I"TH "l"m of
GND
Additional Gulescent Meg Voo = 45t | - | 100 | 360 = 450 = 480 | pA
[Cevica Current Paf =2.1 25
Iraprt PN 1 Unit Locd
(Mt 4)

NOTE:
4. For duaksupply systems thepretical worst case My=24V. Ve = 5.5V) speciication B 1.5mA.
HCT Input Loading Table
UNIT LOADS
INPUT HETITI HCTST3

[ ] 1.5 +.25

Dn 0.4 03

E 0.6 .65

NOTE: Unit Losad is Alg: lmil specified in DC Eicirical Specifica-
thons tabie, g.g, J60pA max &t 2595,




CD74HC373, CD74HCT373, CD54HC573, CO7T4HCST3, CD74HCTS573

Prarequisite For Switching Specifications

TEST Ver 25°C .40°C TO 85°C | -659C TO 126°C
PARAMETER sympoL |conpmons| (v [mm[Tvr|max ] i | max | s | mAx | unirs
HC TYPES
LE Puise Width by - z | &0 - 100 - 120 = ne
45 | 18 - x - 24 = 1
6 | 4 - 7 - 20 - ns
Set-up Time Cata to LTE ts - 2 50 - -] - 75 - na
45 | 10 - 13 - 15 - na
B 8 - 1 - 13 - ne
Hold Tie, Data o [E ty - z | 40 - 50 - 60 - s
(573 45| 8 - 10 = 12 5 ma
B 7 - g 10 - ns
Hold Time, Data to [E Iy - 2 5 - 5 = 5 = hes
{373 45 | s - 5 - 5 - ns
[ 5 - 5 - 5 - ns
HGT TYPES
TF Puise Width ke - 45 | 18 - 20 - 24 = ns
Set-up Time Data o LE ty - 45 | 14 - 18 - 20 = ns
Heid Time, Dalato [E ty - 45 | 10 - 13 - 15 - ns
Switching Specifications Input t, t = 6ns
E5TO
-40°C TO 85°C 125°C
TEST
PARAMETER SYMBOL |CONDITIONS | Ve (V) | TYP | MAX MAX MAX UNITS
HC TYPES
Propagation Delay, topps tpry. | €L = 50pF s - 150 190 225 s
Diata to Qn
] - Z6 33 as e
Cy = 15pF 5 12 - - - ns
Propagation Detay, lpLw tepL | L= 50PF 2 - 175 220 265 ns
Data to @0
{HC/HCTET3) 45 - 35 44 53 ns
i} - 30 ar 45 na
Ty = 15pF 5 P - - - ns
ﬁﬂmﬂw‘ Dﬁh’f. tPI‘-H. WL C"L = m 2 - 1?5 i 45 e
[E to Cn
4.5 - a5 ad 53 (3
& - an T 45 na
Cy = 15pF 5 14 - = - ns
Output Enabling Time Iz tpz | CL=350pF . - 150 190 225 na
45 a 0 38 45 s
6 - 26 39 38 fi
Gy = 15pF 12 - - - ne




CD74HC373, CD74HCT373, CD54HC573, CD74HC573, CD74HCTS73

Switching Specifications inputty i = 6ne [Contiaused)

55°C TO
e 25°¢C -40%C TO 85°C 125°%C
PARAMETER SYMBOL |CONDITIONS | Vs (V) | TYP M Max MAX UNITS
Crutput Disabling Time toiz tepz  |CL= 50pF 2 - 150 120 225 ns
4.5 - 30 38 45 s
~ 6 33 38 s
Cy = 16pF 5 12 - = = s
Ciutpert Transition Time try. tren | GL = SOpF 2 - 6O 75 a0 ns
4.5 - 12 15 18 ns
B - 10 13 15 ns
Fnpert Capacitance C - . - 10 10 10 pF
Trires-State Cupul Co - = = 20 0 20 oF
Capacitancs
Power Dissipation Crp . 5 51 - - . pF
Capacitance
{Nates 5, @]
HCT TYPES
Fropagation Delay, ter tpHL |G = S0pF 4.5 - 3z 40 45 r
Data to On
(HEMHGT373) Gy = 13pF b 1 - ¥ - na
Propagsation Delay, tpyp, teHL | O =50pF 45 - 35 44 53 ks
Diata b Cn
{HCHCTS?S) G = 15pF & 17 - - - s
Propagation Dalay. ey tpuL | GL= S0pF 45 - 35 a4 53 fes
LEQn
C =15pF 5 14 - = . ns
Critput Enabling Tine tprL Ypze | Co=50pF 4.5 - 35 44 53 s
O = 15pF 5 14 = z - ne
Chrtput Disabling Tame lopz, fprH | CL = S0pF 4.5 - 35 44 53 ns
= 15pF 5 14 - - - ne
Output Tranaition Tl EriptiaL | CL= 50pF 4.5 - 12 15 1% nE
Input Capaciance L= - - B 10 il 10 pF
Thres-State Oubpat to - ] - 20 0 20 pF
Capacitants
Power Digsipation Cro - 5 53 - - - pF
Copacitance
{Motes 5, G)
NGTES:

5. Cpg ks used [ determine the no-kaad dynantis power consuEmption. per tatche
6. P (total power per latch) =Voc? § (Cpp + G} where § = Inpat Fraquency, Ci - Gutpat Load Capaciance, Vg = Supply Voltage.
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Test Circuits and Waveforms

NOTE: Dumpute should be switching from 10% Voo o 5% Vog In
accordarnics with device truth table. For fyay. input duty cyele = 50%.
FIGURE 1. HC CLOCK PULSE RISE AND FALL TIMES AND
PULSE WIDTH

INVERTING
auTPuT

=i L]

FIGURE 3. HC TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

INPUT GHD

50%

SET, REBET
OR PRESET

CL
30pF

=

FIGURE 5. HC SETUR TIMES, HOLD TIMES, REMOVAL TIME,
AND PROFAGATION DELAY TIMES FOR EDOE
TRIGCGERED SEQUENTIAL LOGIC CIRGUTS

NOTE: Outpasts should be switching from 10% Ve 10 80% Yee I
ancomlance with device inuth table, For fyea, Input duty eyele = 0%,
FIGLURE 2. HCT CLOCK PULSE RISE AMD FALL TIMES AND

PULSE WIDTH
to=ns y=6m
= £
IHPUT L
o GHD
it 17
o0,
INVERTING i
CUTPUT
sl o 8 == bpLH

FIGURE 4. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC:

Cy
S

FIGURES. HCT SETUP TIMES, HOLD TIMES, REMOVAL TIME,
AND PROPAGATION DELAY TIMES FOR EDGE
TRIGEERED SEQUENTIAL LOGIC CIRCLTS
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Test Circuits and Waveforms (Continued)

L s @3
OUTPUT W ¥er
M3ABLE 0% 5 0%
N — (3R

DISABLED ENABLED
FIGURET. HC THREE-STATE PROPAGATION DELAY FIGURE & HCT THREE-STATE PROPAGATION DELAY
WAVEFORM WAVEFORM
OTHER | 9 OUTRUT
INPUTE | 97 CWITH Ry =1kl
TED HIGH | 0| THREE- Yo FOR tpyz AND thr
ORLOW | e STATE I cy GHND FOR tpyz AND tezq
CUTRUT el _T_“"F
T s

MOTE: Open drain wavelorms bz 7 and fpy) are he same as thase for thiee-state shown on the left The test circuit bs Output By = Thil fo
Voo, G = HpF
FIGURE 9. HC AND HCT THREE-STATE PROBAGATION DELAY TEST CIRCUIT
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