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ABSTRAKSI

Denny Prasetya, 01.17.082 “Perancangan dan Pembuatan Sistem Abonemen
Pembayaran Pasa Warnet dengan Mengounakan Member Card RFID
Rerbasis Mikrokontroller Renesas R8C/13", Skripsi Jurusan Teknik Elektro
81, Konsentrasi Teknik Elektronika S1 Institnt Teknologi Nasional Malang,
Dosen Pembimbing : Joseph Dedy lrawan, ST, MT

Kata Kunei @ Sistem Abonemen (Prabayar), dengan Tag RFID, RFID Reader,
Ruzzer, Kevpad, Mikrokoentroler R8C/13, LCD, PC

Sistem abonemen atan prabayar merupakan syvstem yang  digunakan
sehagar pembayaran lanpa harus mengeluarkan uang wnai dengan cara
pembayaran yang dilakukan daholu untuk mendapatkan saldo.

Dengan adanya sistem pembayaran abopemen menggunakan fasilias
membercard REID, maka akan mempermudah bagi pemilik maupun pengguna
warnet untuk mempercepal proses pembayaran tanpa harus mengeleuarkan uang

tunai aleh pelanggan secarn tepat serta fasilitas member yang bersifal personal.

Skripsi ini menjelaskan lentang sistem abonemen yang menggunakan Tag
untuk memancarkan gelombang radio. Pada saar gelombang radio melalur medan
yang dihasitkan oleh RUEID Reader, tag akan terdeteksi dan mentransmisikan
mlrmast vang ada panda tag kepada reader, Informast tersebut akan diterjemahkan
oleh mikrokontroler REC/I sehingga Jdan yang ada pada PC dapat ditampilkan

pada display untuk dibaca.
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BAB 1

PENDAHULUAN

1.1.  Latar Belakang

Seiring dengan perkembangan pembangunan, teknologi elektronika
mengalami kemajuan yang sangat pesat, menyebabkan manusia tidak akan lepas
dari penggunaan berbagai macam peralatan elektronika vang ada, baik itu
penggunaan peralatan vang berupa perangkat keras maupun perangkat lunak
elekronika.

Dalam perkembangannya warung internel atau warmet Kini bersaing untuk
memberikan pelayanan vang maksimal. tetapi sering kali pelayanan yang
diberikan  warnet  tersebut  banyak  menyebabkan  komplain  bagi  para
pelanggannya. Antara lain komplain pada penghitugan wakm pemakaian jasa
miernet yanyg sering tidak cocok dengan pembayarannya,

Teknologi elektronika menuntut manusia untuk  merekayasa  suatu
peralatan elektronika wang praktis. Dari uoraian i atasalah satu peralatan
elekironika yang berkembang dewasa ini banyak menggunakan suatu perangkat
lunak yang akan menjalankan suato peralatan elektronika. Dengan adanya sistem
pemnbayaran abonemen menggunakan fasilitas membercard RFID, maka akan
mempermudah bagi pemilik maupun pengguna warnet untuk mempercepal proses
pembayaran tanpa harus mengeleuarkan uang tunai oleh pelanggan secara tepat

serta fasilitas member yang bersifat personal.




1.2, Rumusan Masalah
Mengacu pada latar belakang masalah di atas, maka rumusan masalah
dapat dijabarkan sebagat berikut:
. Bagaimana mendesain suatu sistern berbasis mikrokontroler Renesas
RBC/13 yang dapat mendetcksi kartu RF 1D terscbut
2. Bagaimana membnat simulasi dari alat tersebm
3. Bagaimana merancang program pengaktifan waktu pemakalan jasa
internel vang dapat menghitung berapa biaya pemekaian jasa internet
tersebut agar dapart dideteksi oleh mikrokontroler.
1.3, Tujuan
Tujuan dari penulisan tugas akhir ini adalah untuk merencanakan dan
membual suatu sistem pembayaran pada pemakalan jasa mternel di warung
miernel. dan membuat perngakat lunak sebapar pengendali utama dan peralatan
vaitg akan dibuat.
i.4. Batasan Masalah
Mengingat begitu luasnya bahan kajian mengenai sistem pembayaran
menggunakan member card, maka pokok bahasan dibatasi sebagai berikut;
I. Pengendali utama sistem menggunakan mikrokontroler Renesas

REC/13.

12

Lntuk sistem abonemen pembayaran menggunakan membercard
RFiD.
3. Pembacaan kartu RF 1D dilakukan dengan menembakkan sensor ke

kartu.




Bila ada peralatan yang mempunyai fungsi sama tetapi berbeda dalam
metode, model fisik, dan rangkaiannya tidak dibahas dalam skripsi ini,
Tidak membahas catu daya.

Tidak membahas internet.

Pembuatan program data base untuk sistemn pembayaran menggunakan

PC (Personal Computer).

1.5. Metodologi
Metodologi yvang digunakan dalam penyusunan tugas akhir ini adalah
sebagai berikut:
I, Study literature, meliputi:
Melakukan kajian buku, majalah atau hasil penelitian di laboraturium.
2. Perencanzan lap blok disgram
Perencaan yang dilakukan berhubungan dengan prinsip Kerja alat yang
akan digunakan, kemudian komponen yang dipakai dilakukan
penggabungan masing-masing blok vang telah disusun.
3, Pengujian alat
Penngujian alat dilakukan perbloksystem dan keseluruhan sysiem yvang
telah disusun sehngpa disimpulkan suatu efektifitas penggunaan suatu
alat.
4. Analisa.
1.6. Sistematika Penulisan

Pembahasan laporan skripsi ini akan divraiakan dan dijabarkan dalam

setiap bab, dengan pembagian sebagai berikut:




BAR I

AR I

HAB It :

BABIV .

BAB V

: PENDAHULLAN

Terdiri dari latar belakang, rumusan masalah, batasan masalah, tujuan,

metodologl, dan sistematika penulisan.

: LANDASAN TEORI

Membahas teori-teori yang mendukung dan menunjang perencanaan
dan membual alat yang digunakan.

PERENCANAAN DAN PEMBUATAN ALAT

Berisi tentang prosas perencanaan dan pembuatan sistem pembayaran
petnakaian jasa internet di warnet.

PENGUJIAN ALAT

Berisi tentang pengujian terhadap alat vang dibuat.

: PENUTUP

Memuat tentang kesimpulan-kesimpulan vang diperoleh dari hasil

pembuatan laporan skripsi ini serta saran untuk pengembangan lebih

lanjut.
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BABII

LANDASAN TEORI

Z:0. Umunm

"ada bagian im akan dibahas teori penunjang untuk peralatan vang akan
dirancang vaitu ieori dasar RFID dengan 1D-10 RFID Reader, mikrokontroler

ATE9S51, tombol masukan (kevpad). dan tampilan (display).
2.2. RFID

RFIDD  adalah proses identifikasi seseorang atau objek dengan
menggunakan frekuensi lransmisi radio. RFID menggunakan frekuensi radio
untuk membaca nformasi dari sebuah devais kecil yang disebut tag atau
transporder (Transmitter + Responder), Tag RFID akan mengenali din sendiri
keunka mendeteksi sinyal dari devais yang kompatibel, yaitu pembaca RFID
(RFID Reader) dengan range kisaran pembacaan 8cm serta bekerja pada frekuensi

125 KHz.

o
.
T

Giambar 2.1 Komuntkasi Amara Reader dan Vransmiter { 1'ag)
Stmber: www dighware. com, BT




RFID dapat disediakan dalam devais yang hanya dapat dibaca saja (Read
(Jnafy) atan dapat dibaca dan diulis (Kead/Write). hdak memerlukan kontak
langsung maupun jalur cahaya unwk dapat beroperasi, dapat berfungsi pada
berbagai variasi kondisi lingkungan, dan menyediakan tingkat integritas data vang
tinggi. Sebagai tambahan, karena teknologi ini sulit untuk dipalsukan. maka RFID

dapat menyediakan tingkat keamanan yang tinggi.

Pada sistem R¥ID umumnya, tag atau fransponder ditempelkan pada suatu
objek. Setiap tag membawa dapat membawa informasi vang unik, di antaranya:
serial number, model, warna, tempat perakitan, dan data lain dan objek tersebut,
Ketika tag ini melalui medan yang dihasilkan oleh pembaca RFID yang
kompatibel. tag akan mentransmisikan wformasi yang ada pada tag kepada

pembaca RFID, sehingga proses identifikasi objek dapat dilakukan.

Sistem RFID terdiri dari empat komponen, di antaranya seperti dapat

dilihat pada gambar 1.

o  Tag: Ini adalah devais yang menyimpan informasi untuk identifikasi objek.
Tag RFID sering juga disebut sebagai transponder. Format dari tag pada
perancangan ini adalah EM4001 atau tag kompatibel lammnya.

s Antena: untuk mentransmisikan sinyal frekuensi radio antara pembaca RFID
dengan tag RFID.

e  Pembaca RFID: adalah devais yang kempatibel dengan tag RFID yang akan
berkomunikasi secara wireless dengan tag. Digunakan Tipe 1D-10) sebagai

RFID reader pada perancangan ini.




. Software Aplikasi: adalah aplikasi pada sebuah workstation atau PC vang
dapat membaca data dari tag melalui pembaca RFITD. Batk tag dan pembaca
RFID diperlengkapi dengan antena se¢hingga dapat menerima dan

memancarkan pelombang elektromagnetik,

veldl Pind

¥ R
af Pip?
Pin&
Lo Ping

TIICTRT

o 7R

L e A o e R T L e

Gambar 2.2 Kontigurasi Pin 1D- 10 (RFID Readen)
Spmber wwnedipigre com, BEID

Format Pembacaan ASCIH

Salah salu tipe dart RFID reader ini yang digunakan pada alat ini adalah
1D-10. RFID reader ini memiliki dua bentuk output serial yaitu: ASCIH dan
Wiegand 26-bit. Pada perancangan alat ini digunakan output dengan format

ASCT, karena output ini sangal mudah untuk dihubungkan pada mikrokontroler,

Tabel 2.1 Fungsi Pin dan Format Data

Pin MNo. | Description | ASCH Wiegandt
Pin 1 Lot "r'-i]|:l_:|:i and Tuning Capacitor GRD OV aND v
o Grroumdd

Pin 1 Strap o —5V | Beset Bar Reset Bar

”P].“ 1 To External ,-‘-Ln_l:.‘.rum and Tuning Antenng i\ sifanmn
_ Capacior o

| Pin 4 | To External Antenna Amtenna Adtenid !
Pin3 | Format Selector (+-) Strap to GXD | Strup to +5V )
Pin6 | Daal | eM08 | One Output |
Fin7 | Dalatl - TTL Daladinveried) | Zero Output |
Pin § 3.1 kHz Logic Beeper { LER} | Becper [ LED
Fin 9 DC Voliage Supply | AV i) ivi-)

Sember: v dipnsdrry, come, Kilf)




Clutput vang memiliki tormat ASCIH memiliki struktur sebagai berikut:

i"h 2 i data.kaﬁklgr ,a.guz — checksum ,ER LF i 03

Checksum merupakan hasil EXOR (Exclusive OR) dari § biner data byte.
Misalnva data output serial {(dalam hexadesimal) yang kita tangkap adalah sebagai

berikut:

fozfs0]aaf3el32]s0o[aaia7Ta6]43]aa]43 onfoa]os!

Langkah periama adalah merubah semua nilan data diatas menjadi karakier
ASCH. Misalnya 30H menjadi karakter =07, 34H menjadi karakier “4%, dst.
Langkah kedua adalah menyusun data — data tersebut ke dalam Format Data
ASCTI seperti tabel |. Kemudian ambil 10 data karakter ASCIL Dalam contoh ini

berarti data tersebut adalah:

30 /34 1363230314437 (3643 ]  Damleksa
ez el [n 7 Bt AGEH

oy

Untuk data dengan angka 30 dan 34 merupakan data untuk jenis-jemis Kartu dan
tidak digunakan dalam proses konversi. yang akan dipakai disini adalah data vang
ke 3 s/d 10. Hasil konversi dari data heksa ke dalam data ASCI adalah
“6201D76C7, Gabungkan karakier data ASCI menjadi bilangan Hexadesimal,
kemudian konversikan bilangan hexadesimal tsb ke dalam desimal. Hasilnya
sebagai berikut: 6201D76C H menjadi 1644287852, angka-angka ini merupakan
nomor kariu sebenamya yvang tertera pada badan kartu yvang biasa disebut g

RF1D.




1.3,  Mikrokontroler R8C/13 Tiny Series (R5F21134FP)

REC/I3 merupakan salah satu mikrokontroler dar buatan REMESAS
keluarga MI6C wang mempunyai 16 kbyte Vlash ROM (Hash Read Only
Memary) dan 1 kbyvtes SRAM serta 2x2 Kbytes Data Flash, RAM sampai | kbyte,
22 kit port 1O (4 buah port /O bit) yang mana tiap pin tersebut dapat diprogram
secara paralel dan lersendiri. mempunyai ADC (Analog To Digital Converter)
mempunyai tiga bugh Timer/Counter 8 bit (Timer X, Y, Z) dan satu buah
Timer/Counter 16 bit (Timer C), mempunyai Watchdog Timer, mempunyai power
on reset, mempunyai serial I'F (A/Sync), mempunyai On-Chip Debug. sena

Oacillator Circuil.

Pada dasarnyva mikrokontroler adalah terdiri atas prosesor (CPL), memory
{ROM, RAM), perangkat VO dan peripheral. Mikrokontroler termasuk perangkat
vang sudah didesain dalam bentuk chip tunggal. Mikrokontroler dikemas dalam
satu chip (single chip). Mikrokontroler didesain dengan instruksi-instruksi lebih
luas dan 16 bit instruksi yang digunakan membaca data instruksi dari internal

memaori ke ALLT

Sebagai suatu sistem kontrol mikrokontreler REC/13 bila dibandingkan
dengan mikroprosesor memiliki kemampuan dan segi ekonomis yang bisa
diandalkan karena dalam mikrokontroler sudah terdapat RAM dan ROM
sedangkan mikroprosesor didalamnya tidak terdapat keduanya. Secara umum
konfigurasi vang dimiliki mikrokonmroler R8C/13 adalah sebagai berikul

(Renesas, 2005).
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Sebuah CPLT 16 bit dengan menggunakan teknologi dari Renesas.

Memiliki memory {ROM) 16 Kbyte (2x2 Kbyte data Flash).

MNMemiliki memori baca-tulis (RAM) 1 Kbyic.

Talur dua arah ( bidirectional) vang digunakan sebagal saluran masukan atau
keluaran.

Interfuce Komunikasi Serial UART (Universal Asynchronous Receiver
Fransmitter), UAR'T 0 (Sync/Async) dan UART 1 (hanva Async).

Empat buah rimericounter ( 3 buah Timer X, Y. Z 8 bit dan Timer C 16 bit).
Memiliki ADC { Analog To Digital Converter).

Osilator internal dan rangkaian pewaktu.

Fiash ROM vang besarnya 16 kbyte untuk memori program

Kemampuan melaksanakan operasi perkalian, pembagian, dan operasi
Boolean.

Mampu beroperasi sampai 20 MHz..




Sedangkan untuk blok diagram diperlihatkan dalam Gambar 2. |
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2.3.1. Penjelasan Fungsi Pin R8C/I3

Gambar 2.2, Fungsi-fungsi pin dijelaskan sebagai berikat:

I

Mikrokontroler 8C/13 mempunyai 32 pin seperti yang ditunjukkan dalam
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Fungsi kaki-kaki RBC/13 adaluh:

s Ve dan Vss (Pin 5, 7) merupakan power supply input.

e  Ivee {Pin 23) pin ini digunakan untuk menstabilkan internal power supply
{dihubungkan kapasitor 0,1uF).

o Avce, Avss (Pin 19, 21) merupakan power supply input untuk ADC {Analog
To Digital Converter),

- RESET {Pin 3) merupakan mpul reset dari MCU.
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e CNVss (Pin 2y merupakan input untuk dibubungkan ke Vss Melalui
resistor' '

« MODE (Pin 28) merupakan mput untuk dihubungkan ke Vee melalui
resistor,

. X Xour (Pin 6, 4) merupakan main clock inpul dan output.

. INT, — ﬁ'ﬁ; (Pin 16, &, 17, 18) merupakan INT interrupt input.

- E—K_h (Pin 12..15) merupakan key intcrrupt input.

e  Timer X (Pin CNTRy) merupakan pin timer x 1O,

a  Timer X (Pin ﬁﬁt_ﬂ] merupakan pin timer X output.

s Timer Y (Pin CNTR,) merupakan pin Timer Y IO,

o  Timer Z {Pin TZop7) merupakan pin timer Z outpiit.

e Timer C (Pin TCiv) merupakan pin timer C input.

. Timer C (P CMPO-CMPO; dan CMP1,-CMP1,) merupakan pin timer
output,

e  A/D Converter (Pin ANp..AN;) merupakan pin input analog untuk A/D
kanverter.

. Port PO..07, Pl 15, P35.34, B34, Pds (Pin 24,32, Pin 8,15, Pin 17.22, Pin
1. Pin 16), merupakan port yang dapat diset sebagai input atau output Por!
Direction Register (PD),

2.3.2. Organisasi Memori Mikrokontroler RBC/13

Organisasi memori mikrokontroler REC/ 13 dapat dibagi menjadi 2 bagian

vang berbeda, yaitu ROM/Read Only Memory (Flash) dan RAM.. Lebar jalur

e

13




alamat yang dapat diakses adalah | Mbytes mulai alamat 00000, sampai dengan
FFFFF,.

Untuk ROM internal (Program area) ditempatkan pada lower addresss
dimulai dari 0FFFFy;. Sedangkan untuk ROM mternal (data area) ditempatkan

mulai dari address 02000;, sampai 02FFF .. Dan internal RAM ditempatkan pada

upper address mulai dari 004004 sampal 007FF 5.
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Special function register (SFR) ditempatkan pada address mulai dari
DOO00,, sampai DO2ET 1. Fungsi control register peripheral juga dialokasikan pada

address mi.




fabel 2.2, Spesial Function Register R8C/13
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233, Heset

Rangkaian Power On Reset diperlukan untuk mereset mikrokontroler
secara otomatis setiap ecatu daya dinyalakan. ketika catu daya diaktitkan,
rangkaian reset akan menaban logika lingei pada penyemat RST dengan jangka
wakty yang ditentukan oleh lamanya pengosongan mustan kapasitor. Untuk
keabsahan reset, logika tinggi harus bertahan lebih lama dari dua siklus mesin
ditambal; waktu hidup (sfart onj oscilator . Gambar 2 4. menunjukkan rangkaian

Fower On Resel,

PE - |

i__l Jomeinter (SRt sEnd | f
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Gambar 2.7, Rangkaiun Power On Reset
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2.3.4. Pewakiuan

Mikrokontreler R8C/13 memiliki rangkaian osilator internal yang terdimi
dari Main Clock Osecillator dan On-Chip Oscillator. Main clock oscillator
menggunakan kristal eksternal sampai 20 Mliz dan memiliki fitur Clock Stop

Detect. Rangkain oscillator ditunjukkan pada Gambar 2.5.
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2.3.5, Komunikasi Data Serial

Pengiriman data serial biasanya digunakan untuk jarak yang refatit jauh.

Pada port serial R8C/13 dapat digunakan untuk kemunikasi data secara sinkron

maupun asinkron. Komunikasi data serial sinkron merupakan bentuk komunikasi

data serial yang memerlukan sinyal clock untuk sinkronisasi. Sinyal clock tersebut

akan tersulut pada setigp bit pengiriman data, sedangkan komunikasi data serial

asinkron tidak memerlukan sinval clock sebagai sinkronisasi. Pengirimannya akan

dimulai dari LSB (Least Significant Bit) dan diakhini oleh MSB (Most Signiticant

Bit).
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2.4, Imerface Komunikasi Serial

RE8C/13 mempunyai Serial Interface yang terdiri dari dua channel yait
UARTO sampai UARTI. UARTO mempunyai dua mode yaitu mode pewakiu
synchron serial /0 dan mode pewaktu asynchron serial 1/0. Sedangkan untuk

UARTI hanya mempunyai satu mode yaitu mode pewaktu asyachron serial /O,

- g

Serial IO Function ] ]
Recefwer Recamer i

Transmitiar Trangmittar i

It e :

oo D Al

Ta |— T 1

1§ ] -

1 i | b

GOk 2iM: 1 v.aria =1

haud. | g | DRI | i r
Ratg | Coudt [~ —
g | souwre | BR®esel | A BRGsgal | Aclual 2
valien e ey | vsinen | fme {bps) i

B0 | B | Gadow | 600 BTy | 00 e
g | B Bdidin) 1263 BT 00
w3 | A | 120w | 881d AS(Fw G800 3
1mee | o Bd(40%) 19230 BT | 15200 ;
00 | A 1240w | ITETY Hibe | 12400
57600 | M THBte) | f6618 | 0708w 57600
15200 | o 100w | 11336 03@he | 115200 i
Faud rates and Haid rabe grreratar sefings I Asychironons rieds (UARTD 29 LART _

i L A P i T

I e Al Lar 7 e L oo LA rL o e B er s b

Gambar 2.9, Koneksi Asinkron

—_ g =T T — T —
g e A R e S S S g SR e R P

El,il'l'!hh:r: WWT P E R S i

2.4.1. Komunikasi Serial Antara PC dengan MCU

IC digital, termasuk mikrokontroler, umumnya bekerja pada level
tegangan TTL, yang dibuat atas dasar tegangan catu daya +5 Volt. Rangkaian

input TTL menganggap tegangan kurang dari 0.8 Volt sebagai level tegangan 07

Il




dan tegangan lebih dari 2.0 Vol dianggap sebagai level tegangan “I7. Lewvel
tegangan im sering dikatakan schagai level tegangan TTL. Sedangkan pada PC /
Serial Port teganzan antara +3 sampai +15 Volt dianggap sebagai level tegangan
‘0, dan tegangan antara —3 sampai ~15 Volt dianggap sebagai level tegangan °1°.
Dari perbedaan acuan tegangan tersebut diperlikan RS232 sebagai jembatan untuk

menghubumngkan antara MCU dengan PC, sehingga tromsfer data dapat dilakukan.
2.4.2. Interfuce Unit R§-232

Dalam komunikasi data komputer terdapat dua termmal { port )
komunikasi yaitu port parafel { LPT standart } dan port serial ( RS — 232 standart
} vang masing-masing memiliki spesifikasi yang berbeda. Biasanya standar serial
RS — 232 memiliki dua buah terminal yvang sering disebut COM 1 dan COM 2.
DTE (Pata Terming! Eguipment) atau terminal data yang melakukan pertukaran
data seri dan menggunakan data biner, dapat menggunakan terminal komun ikasi
seri RS- 232 vang dibuat oleh EIA (Electrical indusiry Association) dan dikenal
depgan standar CCITT V 24, Sebuah DTE adalah perangkatl prosesor yang
dilengkapi data pararel menjadi serial dan sebaliknya.

Sedang vang dimaksud dengan DCE {Data Communication Eguipmert)
adalah perangkst vang mengubah data serial menjadi salah satu bentuk sinyal
analog yang dapat ditransformasikan pada saluran trunsmisi seperti telepon atau
radio. Standar RS — 232 ini berisikan karakteristik sinyal listrik, karakteristik
mekanik dan cara rangkaian fungsionalnya. Beberapa karakteristik sinval listrik
RS — 232 adalah sebagai berikut
e  Tegangan rangkaian tecbuka (wpen loop) tidak boleh lebih dari 25 Volt.
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e Keadaan logika “17 (Mark) pada driver ditandai dengan tegangan antara -5

sampat —235 Volt.

o  Keadaan logika “07(Space) pada driver ditandai dengan tegangan anlara +35

sampai +235 Volt.

e  Slew Rate (perubahan tegangan keluaran perancangan satuan waktu) < 30

V/a. Waktu untuk melewati dacrah invalid -3 V hingga +3 V = | ms.

ICarakteristik mekanik interface ditentukan dengan konektor DB - 25 pin

atau DB — 9 pin, dimana tiap-tiap kontak konektor memiliki fungsi tertentu seperts

tabel 2-3
Tabel 2-3 Nama Pin dun Keterangan dari Port RS — 232
| No pin | No pin | Nama | Nama | Keterangan Hub
L9 1//25 pin | Pin % RS5-232 r Ke |
pin ' De
E
1 TAA “Protective Ground -
3 \2 TXD | BA | Transmitted Data IN
2 3 RXD | BB | Received Data OUT
7 4 RTS CA Request to Send IN
O T e N il
6 6 'DSR | CC Data Sct Ready ouT |
5 7 GND | AB Sinyal Giround
{Common Return) -
| 8 D CF Received Line Signal | OUT
| Detector
1 9 - Received lor data s i
testing |
110 : - Received for data |-
s = & i ==t




S ' testing 1
il - j Unssigned -
12 SCF Secondary  Recetved | OUT
Line Signal Detector
13 SCB Secondary  Clear to | OUT
send
4 SBA Secondary IN
Transmitted Data
15 DB Transmision  Signal i ouT
Element Timing i
16 SBB Secondary  Received | OUT |
Data
il? DR Receiver Signal | OUT
Element Timing
18 Linssigned -
19 TXD | SCA Secondary  request 1o | IN
send
20 'DTR | CD Data Terminal Ready | 1IN
21 , G Signal Quality Detector| OUT |
! 22 CE Ring Indicator ou't
23 CH/CI Dats  Signal  Rate | VO
Sclector
24 i DA Transmit Signalr N
Element Timing
25 Linssigned -

Fungsi pin DB - 9 RS —232 adalah :
. Data Carrier Detect (DCD})

Rerguna pada DTE untuk tidak memperbolehkan penerimaan data.

. Transmitted Data (TXD)
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Beryuna untuk jalur pengiriman data dan DTE ke DCE

Received Data (RXD)

Berguna sebagai jalur pengiriman data dari DCE ke DTE,

Data Terminal Ready (DTR)

Berguna untuk memberitahu DCE bahwa DTE telah akuf dan stap untuk
bekerja.

Signal Ground (DSR)

Berguna sebagai referensi semua tegangan interface

Data Set Ready (D5SR)

Bekerja untuk memberitahu DTE bahwa DCE telah aktif dan siap untuk
bekeria.

Reguest to Sead (RTS)

Bertugas untuk memberitahu DCE bahwa DTE akan mengirimkan data.
RTS merupakan sebuah profokel hardware yang mendahului penginman
data DTE ke DCE.

Clear to Send (CTS)

Berguna untuk memberitahu DTE bahwa DCE siap untuk menerima data,
CTS merupakan sebuah profokol hardware yang mendahului pengiriman
dari DTE ke DCE.

No Conection {(NC)

Ditinjau dari proses jabatan (handshaking) standar R5-232 yaitu pin-piii
TR, DSR, RTS, CTS, dan CD maka perangkat lunak akan mengaktifkan

DTR yang menandakan bahwa komputer siap melakukan transmisi atau
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menerima data dan apabila terminal lain juga dilidupkan serta siap

menerima/mengirim  data, maka terminal terschut akan mengirimkan

sinyal DSE.
2.43. MAX 232 Sebagai Pengubah Tegangan TTL

MAX 232 merupakan pengubah TTL ke level tegangan RS 232, MAX 232
memiliki dua driver mengkonversikan RS 232 ke level TTL, dan dus penerima
yang merubah TTL ke RS 232, MAX 232 memiliki kemampuan mengakses data
lebih dari 120 Kbps. MAX 232 memiliki 16 pin dan dioperasikan dengan empal
buah kapasitor yang memiliki nilai 0,1pF.

RS 232 mcrupakan salah satu jenis antar muka (interface) dalam proscs
transfer data antar komputer dalam bentuk serial mwansfer. RS 232 merupakan
singkatan dari Recommbeded Standard number 232, Alat ini dibuat oleh
Elektronik Industri Assosiation, untuk interface antara peralatan terminal data dan
peralatan komunikasi data, dengan menggunakan data biner serial sebagai data
vang ditransmisikan. {C MAX 232 ini mempunyai empat buah bagian konverter
yaitu dua buah driver receiver dan dua buah driver transmitter.

Saluran data pada port seri PC menggunakan standard RS 232, dimana
logic O (low) dinyatakan schagai tegangan antara +3 volt sampai +10 volt, dan
logic 1 (high) dinyatakan sebagai tegangan antara -3 volt sampai -1 volt. Level
tegangan ini tidak sesuai dengan level tegangan yang dipakai pada porl seri
REC/13 yang mengounakan standard TTL (lranastor Transistor Logic). vaiu

level tepangan baku dalam rangkaian — rangkaian digital.




dalam standard TTL. logic O (low) dinyatakan sbagai tegangan antara (}
volt sampai 0.8 volt, dan logic | (high) dinyatakan sebagai tegangan antara 3.5
volt sampai 5 volt. Untuk dua MCU yang dihubungkan secara serial pada jarak
tertentu maka dibutuhkan IC MAX 232 karena level tegangan TTL terlalu kecil

untuk ditrasfer.
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iungsi dari pin-pin vang ada untuk konektor DB 9 adalah sebagai berikut :

Tabel 2.4. Konfigurasi pin DB 9
EIA 232 (RS 232) PIN
Function
Data Carrier Detect (DCD) !
Received Data (RxD)
Transmitted Data (TxD)
Data Terminal Ready (DTR)
Sinyal Ground (GND)
Datz Set Ready (DSR)
Request To Send (RTS)
Clear To Send (CTS) ‘
Ring Indicator (RI) i
(Sumber : B & B Llectronics Mfa Co, TISA, 2001, haiaman 3)
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RY-232 mcrupakan seperangkat alat vang berfungsi sebagal interface
dalam proses transter data secara serial. Metode pengiriman secara serial R5-252
adalah asinkron. Pengiriman asinkron berarti tidak membutuhkan pewakiu
schapal sinkronisasi. Dalam pengiriman serial asinkron, clock hdak dikirimkan,
tetapi dikondisikan oleh (iming stari bit yang merupakan isyarat dari sumber ke

tjuan untuk mengkodekan adanya pengiriman karakter sudah sclesai dikirim.

Karakteristik elektrizs dari sistem RS-232 adalah mempunyai tegangan
kelnaran antara — 15 Volt sampai dengan +135 Volt. Teganan +5 sampai +15 volt
untuk mewakili level rendah (logika *0'/ spaeing) dan teganpan -5 sampai -15 volt
untuk mewakili level tinggi (logika *1'/ marking). Hal tersebut seperti ditunjukkan

dilam Gambar 2.8,
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Gambar 2.12, Level Logika Sundar R8-232
Sumber | Dallas Semiconductor, 1998: 2,
Di dalam komputer terdapat fasilitas komunikasi serial yang menggunakan
standar RS-232, yaitu terletak pada COMI dan COM2, Kedua fasilitas ini
menggunakan konektor DBY atau DB25 sebagai penghubung dengan piranti luar.

Gambar konektor DB9 seperti terdapat dalam Gambar 2.9.
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Gambar 2.13. Komckler DB-9 dan DB-25
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Fungsi masing-masing pitt pada DB-% seperti terdapat dalam Tabel 2.3.

Tahel 2.5, Fungsi Pin RS-232 dalam DB-9

in

Mama

Fun

D0 | P Corrier Detech)

Mendetcksi sinval carrier don modem lain |

Pengiriman data serial dari DCE kf: e

i RD (Reeeive Data Line ) (RxD))

VL { T rermmsenit Dara -'"irif}“{ T3

TR {fhaee Lernving] Reody)

Penginiman data serial dari DTE ke DCE
Mcmberitaha DCE bahwa DTE (glah akuf |
dart slap u.ntulr. bc:lum'_]a

Ground _ o

e

DR {haater Nart Reonidy')

Memberitahn DTE hahun DCE telah akul
dan siap untuk beherja

RS (Reguest T Sead)

Memhentahu DCE  bativa E)II:. akan

CTS (¢ fear To Send)

Memberitnhy  DTE  bahwa DCE  siap
| menerima duta

R { Ring Indikator)

Akuf jika modem mencrima sinyal ring
pada jadur telepon

Jalur data (TxD dan RxD) untuk transport data, TxD adalah jalur output

Swimber ; Ganmadi Guandwan, 1991 4.

pada kompurer, data dikirim dari pin ini. Sedangkan RxD adalah penerima untuk

komputer, data yang datang akan diterima oleh pin ini. Pin ke empat adalab

outpul (RTS} di mana sebuah sinyal akan diberikan pada alat yang dihubungkan

dengan maksud meminta kiriman data, C18 adalah sinyal masukan yang

menunggy sinyal dari alal yang terhubung. Ketika alat tersebut menerima sinyal

R1S dan bisa mencrima data maka ia akan mengirimkan sinyal bahk yang
merupakan C1S. DTR adalah sinyal keluaran yang memberi tanda bahwa ada alat

yang terhubung dan akan mengirimkan data. DSR merupakan sinyal input yang

mana jika alat yang terhubung manerima sinyal DTR ia akan memberi sinyal

balikkemudian diterima sebagai sinyal DSR.
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Spesifikasi RS-232 dapat difihat dalam Tabel 2.4.

Tabel 2.6. Spesifikasi RS-232

| Keistimewaan Karnkieristik i
Tenis operasi Single ended (1ak seimbang) |
Tenis penpgerak dan | ddriver |

. Penerima per jalue - | receiver -

| Data rate ks 20 kbps

L_Pnnjaug'sa]umn maksimuom S0 ft {15 mi

Teganpan Ketuaran penggerak +5 - +15 voli

| Sensitivitas penerima +3 voll R

Sumber : ARL Electronics, 2000

25, Keypaddx4

Untuk mempermudah pengunaan mikrokontroller schagai alat proses,
maka diperlukan sarana yang dapat menjadi penghubung penggunaan dengan alal
kontrol, vaitu sebagai sarana inpul data yang nantinya akan diolah oleh
mikrokontroller.

Peralatan input data yang dapat menunjang mikrokontroller adalab
beberapa saklar wckan yang menyatakan angka dan karakter yang disusun
berbentuk matrik 4 kolom dan 4 baris dengan total tombol 16 buah. Keypad mi
berfungsi untuk memberi masukan nilai derajat langsung ke minimum sistemn.
kemudian data ditampilkan pada LCD,

Rangkaian ini dapat dianalogikan dengan empat buah kabel terbuka yang
disilang dengan empat buah kabel yang lain (diletakan diatasnya). Perlakuan ni
akan menyebabkan perolehan 16 titik persilangan. Bila pada suatu titik kabel
persilangan itu bersentuhan (salah satu ditekan hingga menyentuh kabel yang lain
dibawahnya), maka diasumsikan bahwa tombol keypad pada posisi bersilangan

tersebut ditekan. Berikut ini adalah pambar konfigurasi tombol Keypad :

Ed
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Gambar 2,14, Kontigems) Tombol Kevpad

1.6. LOD (Liguid Crystal Display)

Liguid Crystal Display atau LCD merupakan kemponen optoelektronik
yailu komponen vang bekerja atau dipengaruhi oleh sinar (optolistrik), komponen
pembangkit cahava (light emiting) dan komponen-komponen yang akan
mengubah sinar. ECD terbuat dari bahan kristal cair yang merupakan suatu
komponen organik dan mempunyai sifat optik seperti benda padat meskipun
bahan tetap cair,

Sel kristal cair terdirt dari selapis bahan kristal cair vang diapit antara dua
kaca tipis yang transparan. Antara ua lembar kaca tersebui diberi bahan kristal
cair {liguid crystal) yang tembus cahaya. Permukaan luar dari masing-masing
keping kaca mempunyai lapisan penghantar tembus cahaya seperti oxida timah
(tin vxide) atau oxida indium (indium oxide). Sel mempunyai ketebalan sekitar 1 x
10 ~ meter dan diisi dengan kristal cair.

Karena selsel kristal cair mereflcksikan cahaya dan  bukan

membangkitkan cahaya maka konsumsi daya yang dibutuhkan relatif rendah.
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Energi yang dipergunakan hanya untuk mengaktifkan Kristal cair. Pada dasamya
1LOCD bekerja pada tegangan rendah (3 — 15 Vems), frekuensi rendah (25 — 60 Hz)
sinyal AC dan memakai arus hstrik yang sangat kecil (25 - 3004 A). LCD
seringkali ditata sebagai tampilan seven segment untuk menampilkan angka tetapi
juga memiliki keistimewaan lain, yaitu kemampuan untuk menampilkan karakter
dan berbagai macam simbol.

Salah satu jenis LCD diantaranya adalah LCD M1632, suatu jenis piranti
dengan konsumsi daya vang rendah, disusun dari dot matrik dan dikontrol oleh
ROM atau RAM generator karakter dan RAM data display. Pengontrolan
utamanya adalah pada ROM generator dan display data RAM yang menghasilkan
kode ASCII jika padanya diberikan input ASCIL. Untuk dapat difungsikan dengan
baik maka perlu diperhatikan proses analisasi yang telah ditentukan oleh pabrik
pembuatnya. Timing penganalisasian sangat dipertimbangkan, karena jika meleset

sampai ordo mifisecon maka dapat dipastikan LCD tidak dapat berfungsi.

1a3E

LoD DOT MATRIE
2 x 16 karskter Type MI1&T

. R = =
aBE 4%, Edgiagy ¥d

T R

e - e e U R T, A AR T T ey R

Gambar 2,15, Konfigarasi Kaki LOD
Sumber: Figuid Cristad Display Module MTG32 User Manua!




DBO- Common i
—> en |
Seement 1 .

RS Serial —» Scgmen | |

E Timing T i
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Gambar 11(- ﬁink D] agruIm I_.{ll
Sumber; Liguid Crystal Display Modhde MI632 User Mol
Adapun karakteristik dari LCD M 1632 antara lain
Dengan 16 karakter - 2 baris dalam bentuk dotmatrik 5x7 dan cursor
Dty rario 1/16
Memiliki ROM pembangkitan karakter untuk 192 jenis karakter
RAM untuk data display sebanyak 80x8 bit
Dapat dirangkai dengan MPLU 8 bit/d bit
RAM data display dan RAM pembangkit karakier dapat dibaca oleh MPU
Memiliki fungsi instruksi antara lain display onioff, Cursor onloff, display
karakter blink, cursor shifi dan display shift
Meiniliki rangkalan osilator sendiri
Catu tegangan tunggal yaitu L3V
Memiliki rangkaian reset otomatis pada catu daya yang dihidupkan

Temperatur operasi 0" - 50°
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LCD memiliki 16 pin yang masing-masing mempunyai fungsi sebagai

berikut :
Tahe! 2.7. Fungsi Tiap Pin LCD
- No. Pin ] B o ]
Simbol | Level Fungsi
1 Ves |- 0 V (GND)
2 Vee - | Power Supply | SV +10%
3 Voo | | For LCD Drive :
4 RS H/L Sinyal seleksi register
H ; Data Input [register data (write/read)]
L ; Instruction Input [register instruksi
) {write}, busy flag dan address countcr (read)]
5 R/W HL H : Read
il | L : Write -
3 E H Enable Signal [sinyal penanda mulai operasi,
aktifl saat operasi write alau read) i
7 DBO H/L ’
8 DBI H/A. | 4 bit bus data lower 2 arah, dapat dibaca atau
0 DB2 H/L ditulis terhadap mikrokontroler
10 DB3 H/L _ ]
11 DE‘: WL 4 hit bus data upper 2 arah, dapal dibaca atau
Le D . H”‘ ditulis terhadap mikrokontroler, DB7 juga
13 i DDRA ]LL__ aebagm b'LIS}" ﬂﬂ»f-:’.
14 | DB7 H/L
g r - . )
. v Basck Light ;ﬂ 4‘2-{]\:; A
- Suppl :
16 VBL |- i 0V (GND)

Sumber: Liquid Crystal Display Module M1632 User Manual




2.6.1. Instruksi Operasi

Tabel 2.8. Instruksi Pada LCD
Instruksi RIR (D7D [D5P4 (D3 [D2 |DI (DO
| S | W 6 i |
Display Clear 0 o [0 Jo [0 [0 |0 N
“Cursor Home 0 j0 |0 Jo [0 [0 o To [1 [*_
Entry Mode Set D |0 0 |0 (0 |0 0 1 D | S
Display On/OIT 0 |0 |0 |0 |0 |6 1 p{e B |
Cursor Display Shift o [0 jo o o |i SC R [ [* |
Function Set o [o jo o ] [DL |1 |* *
(G RAM AddressSet [0 [0 [0 |1 |Acq
| DD RAM AddressSet |0 [0 [1 | App
| BF/AddressRead [0 | ] BF | AC
| Data Write 0 CGRAM |1 |0 | Write Data
Data Read from CG |1 |1 Read Data
RAM ' ]

*Invalid Bit
FL:_;;} = CO RAM Address
App : DD RAM Address

Sumber: Liquid Crysial Display Module M1632 User Manual

2.6,2, Operasi Dasar

e Register

Kontrol dari LCD memiliki 2 buah register & bit vaitu register instruksi

(IR) dan register data (DR). IR memiliki instruksi seperti display,

clcar, cursor shift dan display data (DD RAM) serta karakter (CG

RAM). DR menyimpan data wntuk ditulis ke DD RAM ataupun

membaca data dari DD RAM dan CG RAM. Ketika data ditulis ke DD

BAM atau CG BAM maka DR secara otomatis menulis data ke DD

RAM atau CG HAM. Ketika data pada CG RAM atau D1 RAM akan

dibaca maka alamat data ditulis pada IR. Sedangkan data akan

dimasukkan melalui DR sehingga dapat dibaca oleh mikrokontroler,




Tabel 2.9. Pemilihan Register Pada LCD

RS RW | Operasi

{ i Seleksi IR, IR Write Display Clear |

0 1 Busy Flag (DB7), @ Counter (DB0-DBT)
 |Read

1 0 Seleksi DR, DR Write -

1 I [ Seleksi DR, DR Read

Sumber: Liquid Crystal Display Module M1632 User Manual

Busy Flag

Busy Flag menunjukkan bahwa modul siap untuk menerima instrukst
selanjutnya sebagaimana terlihat pada tabel diatas. Register seleksi
sinyal akan melalui DB7 jika RS=0 dan R/W=1. Jika bemnilai | maka
sedang melakukan kerja internal dan mnstruksi tidak akan dapat
diterima, oleh karcna ity status dari flag harus dipenksa sebelum
melaksanakan instruksi selanjutnya.

Address Counter (AC)

AC menunjukkan lokasi memori dalam modul LCD. Pemilihan lokasi
alamat lewat Ac diberikan lewat register instruksi (IR) ketika data pada
A, maka AC secara otomatis menaikkan atau menurunkan alamat
tergantung dari Entry Mode Set.

Dasplay Data RAM

Pada 1.CD, masing-masing line memiliki range alamat tersendiri,
Alamat itu diekspresikan dengan bilangan hexadesimal. Untuk line 1
range alamat berkisar antara 40y-4Fn.

Character Generator ROM (CG ROM)




CG ROM memiliki tipe dot matrik 5x7, dimana pada LCD telah
tersedian ROM sebapai pembangkit karakter dalam kode ASCIIL

a (Character Generator RAM (CG RAM)
CG RAM dipakai untuk pembuatan karakter tersendiri melalui

program.

Adapun bentuk fsik dari LCD M1632 adalah pada gambar berikut :

S B, Ve T TR Rk T

Gambnr 1 £7. Liguid Crystal Dﬁptay

Sumber: Liguid Crystef Display Module MI632 User Manuol

2.7  Buzzer

Perangkat Buzzer digunakan umuk menghasilkan bunyi, merupakan
komponen resonator piezoelectric yang digunakan untuk mengadakan isyarat
terdengar sehagai indikator. Buzzer akan aktif dengan cara mengeluarkan sinyal

suara (berbunyi) dengan lama waktu sesuai dengan perencanaan nanti,
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Sumber : 303 Ranekaion Flekmonika, 1997 : 278




2.8.  Bahasa Pemrograman Bortand Delphi

Delphi adalah perangkat lunak untuk menyusun program aplikasi yang
berdasarkan pada bahasa pemrograman bahasa pascal dan bekerja  dalam
Imgkungan sistem operasi Windows. Dengan Delphi diperoleh kemudahan dalm
menyusun program aphkasi, karena Delphi menggunakan komponen-komponen
yang akan menghemat penalisan program dengan [asilitas VCL  (Visua/

Component Library).

Dalam pembuatan sebuah program, Lefphi menggunakan sistem vang
discbut RAD (Rapid Aplication Development). Sistem ini memanfaatkan bahasa
pemrograman visual yang membuat seorang programmer lebih mudah mendesain
tampilan program (Liver Inferfoce. Cara ini bermanfaat untuk membuat program
yang bekerja pada sistem Windows yang memang tampilan layamya lebil rumit

(sekaligus dapat dilihal dengan indah) dibanding dengan sistem DOS.

Aplikasi dalam tatanan GUJ (Graphical User Interface) vaiu karakter
program aplikasi vang menggunakan sarana perantara grafis dapar dibentuk
dengan Delphi. Seperti kotak diglog (dialog hox), wnnbol (burion. mepmi) dan lain
sebagainya, Contoh program Gl adalah program-program Windows. Dengan
Deiphi sebuah Windows vang mengandung tombol-tombol, kotak cek, 1ombol

pilihan panel dan komponen lainnya dapat dengan mudah diciptakan.

18.1. IDE ( Integrated Development Environment ) Delphi

IT3E adalah suatn lingkungan dimana scbuah tools yang diperlukan uniuk

desain, menjalankan dan mengeles sebuah aplikasi disajikan dan terhubung
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dengan baik sehimgga memudahkan pengembangan program, Pada Delphi terdin
dari main Windows, Component Palette, Toolbar, Form designer, Code Fditor
Code Explorer. Intergrasi ini memberikan kemudahan dalam mengembangkan

aplikasi vang kompleks.

Main Windows ( jendela utama )

Main Widows adalah bagian wama dari 1DE. Main Windows
mempunyai semua fungsi utama dari program-program  Windows
lainnya. Main Windows dibagi tiga yaitu menu utama, toolbar, dan

component palette.

Menu utama. Seperti program Windows lainnya. menu utama
dipakai untuk membuat dan menyimpan file memanggil wziard,
menampilkan jendela lain, mengubah option dan lain sebagainya setiap
pilihan pada menu juga dapat dipanggil dengan sebuah tombol pada

raclhar.

Toolbar. Beberapa operasi pada menu utama dapat dilakukan
melalui foothar. Setiap tombol pada toolbar mempunyai sebuah tooliip
vang berisi informasi mengenai fungsi dari tombol tersebut. Selain
component palerte, ada 3 tovlbar terpisah yai debug, deskiop,

stardar!, view, dan cusiomn.

Component Palette adalah toolbar dengan ketinggian ganda, yaitu

berisi page konirol dengan semua komponennnya. Urutan dan
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wampilan dari page dan komponen pada komponen paletie dapat diatur
dengan klik kanan atau dengan memilih menu component configure

component dari menu utama.

Form designer

Diawali dengan jendela kosong yang memungkinkan untuk
merancang aplikasi Windows. Dari sini dapat ditentukan tampilan
aplikasi sesuai dengan yang diingnkan. Berinteraksi dengan form
elesigner dengan cara memilih komponen paleire dan meletakkannya
ke dalam form. pesisi dan ukuran dapat diubah-ubah dengan
menggunakan mouse. Untuk mengubah tampilan dan  perilaku

komponen maka digunakan ohject inspecror dan code editor.

Ohbject Editor

Object Editor terdiri dari dua tab yaitu fab properties dan fah events.
Tab properties memberi fasilitas unluk melihat dan  mengubah
property dari setiap item. Klik pada sebuah form kosong, dan
perhatikan atribut-atribut yang ada. Jika terdapat tanda + disamping
property maka property tersebut berarti mempunyal sub property.
Contohnya property font, jika diklik ganda pada property fomt maka
akan ditampilkan sub propernmya seperti color, height,name dan lain-
lain. Tab Event berisi event-event yang dapat direspon oleh sebuah

abyek. Klik tab event disebelah kanan tab properties. Misalnya ingin
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sesuatu dikerjakan pada saat form ditup, maka tindakan tersebut

(berupa sebuah procedure) pada Onelose,

e Struktur Menu Delphi

Struktur menu Delphi memberikan tools untuk mengakses lingkungan Delphi.
» File

Menu file adalah menu paling penting dan akan dijabarkan pada

bagian berikut:

New. Digunakan untuk memulai ebyek baru.

New Application. Dengan memilih menu m, berarti akan
membuat project baru. Jika belum membiika sebuah project atau objec!
yang dibuka sudah disimpan ke disk. Delphi akan menulup project
tersebut dan akan membuat preject baru, termasuk membuat jendela
editor baru dengan nama file UNIT.PAS, form Bbaru (form 1) dan

menampilkan ohfect inspector.

New Form. Menu ini dipakai untuk membuat form baru.
New frame. Untuk membuat frame kosong dan menambahkannya

ke dalam project.

Open. Menyatakan pada Delphii bahwa akan dibuka sebuah object

dapat berupa sebuah program atau seluruh project.

Open Project. Untuk membuka sebush project.
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Reopen. Menu ini dipakai untuk membuka obfect favorit yang

sudah pernah dibuka.

Save. Menu ini dipakai untuk menyimpan module yang sedang
aktif.

Save as. Dipakai untuk menyimpan module dengan nama lain.

Save project as. Menu ini dipakai untuk menyimpan project

dengan nama baru.
Save all. Menvimpan sebuah ohject vang dibuka.

Close. Untuk menutup module program dengan formnya. Jika
module tersebut belum disimpan, saat menutup maka Delphi akan

menanyakan apakah modul tersebut akan disimpan.

Close all. Menutup project.

Use Unit. Delphi akan menambahkan tluuda uses pada program
yang dibuat, Artinya sebuah unit akan dipakai dalam project.

Print. Mencetuk item Delphi yang telah dipilih.

Exit. Keluar dani aplikasi Delphi.
= Edit

Dipakai untuk menyuting program,




# Search

Dipakai untuk mencari dan mengganti kata-kata pada saal

menyuting program.

» Yiew

Dipakai untuk menampilkan atau menyembunyikan jendela-
jendela tertentu, misalnya object inspector, code explorer, debug

dan lain-lain.

= Project

Dipakai untuk mengelola project. Form dapay ditambah dan

sibuang dari object, mengkompilasi project dan lain-lain.

¥ Run

Menu ini dipakai untuk menjalankan program dan memantau
jalannya program. Pada saat di run, apabila terjadi salah tulis akan

dapat diketahui.

» Component

Dengan menu ini komponen baru dapat ditambah atau diinstal,
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BAB I

PERENCANAN DAN PEMBUATAN ALAT

Dalam perancangan alat ini dapat dibagi menjadi dua bagian yang terdiri
atas perancangan perangkat keras dan perancangan perangkal lunak yang

mendukung sistern kerja alat ini.

Pada perancangan perangkat keras meliputi perancangan dizgram blok
gsisteml, perancangan rangkaian AF1D, mikrokontroler R8C/13, kevpad, buzzer,
RS5232 sebagai penghubung ke PC serta display LCD. Sedangkan perancangan
perangkal lunaknya, menjelaskan perangkat lunak yang digunakan untuk

menjalankan sistem.

Dalam perencanaan ini dilakukan secara bertahap untuk memudahkan dalam
menganalisis setiap bagiannya maupun dalam sistem keseluruhan. Perencanaan
dan pembuatan sistem ini terdiri atas dua perencanaan ulama, yailu perencanaan
perangkat keras dan perencanaan perangkat lunak, disamping itu aspek lainnya
vang juga perlu dijelaskan dalam pembahasan bab ini seperti penentuan
spesifikasi atas sistem yang dirancang dalam blok diagram dan prinsip kerja

stslem.
3.1. Blok Diagram

Adapun diagram blok dar perancangan alat ini adalah sebagai berikut:
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Cambar 3.1 Blok Diagram Sistem

Sumber: Perancangan

1.2. Cara Kerja Rangkaian

Pada dasarnya prinsip kerja dari alat ini adalah mendcteksi identitas
pelanggzan warnet, yang meliputi nama pelanggan, nomor D pelanggan, pin ataun
password dari pelanggan, dan informasi lain yang memungkinkan perlu schagai
informasi tentang identitas lain yang ada.

Cara kerja alat ini diawali dari tag RFID yang memancarkan gelombang
radio. Pada saat gelombang radio melalui medan yang dihasilkan oleh REID

Reader, tag akan terdeteksi dan mentransmisikan informasi yang ada pada iag

kepada reader. Informasi tersebut akan diterjemahkan oleh mikrokontroler
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R8C/13 sehingea data vang ada pada PC dapat ditampilkan pada display untuk

dibaca.

Pada alat ini keypad atan rombol masukan berfungsi untuk memasukkan

kata kunci vang telah disediakan untuk mengidentifikasi member. Misalkan

masukan yang diberikan pada keypad angka 12345, maka pendeteksian hanya

berlaky untuk member yang mempunyai 1D atau pin 12345, Dan apabila saldo

dari member vang mempunyai 1D atau pin 12345 tidak mencukupi atau dibawah

saldo minimal maka buzzer akan berbunyi.

3.3

Spesifikasi Alat

Perancangan alal ini mempunyai beberapa spesifikasi schagai berikut:

LiF ) |

Menggunakan RFID sebagai komponen yang digunakan untuk
mengidentifikasi obyek dengan frekuensi transmisi radio.

Menggunakan mikrokontroler sebagai pengolah data dan pengontrol
keseluruhan kinerja system,

Menggunakan PC yang digunaan untuk menyimpan data base pelanggan
serta pengolahan data berupa laporan bulanan,

Kevpad yang digunakan sebagai masukan perintah pencarian pin atau
passwaord yang dikehendaki oleh pemakai alat.

LCD yang digunakan uniuk melihat secara visual tentany informasi
identitas pelanggan vang terdeteksi.

Rangkaian R8-232 sebagai penjembatan antara mikrokontroler dengan

PC.
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3.4.1.

Menjad; Pengoniry]

dibuat bel‘mat:ﬂm-m

acam ala
Menambah sedikg, kompongy, |

ambahan lainnya, Dari

Mgkajan tersehug Yang
terhadap kecepatan Proses Menjalankay p

dengan

fOgram adalap Krista].

Adapun fangkaiannyy ditunjnkkan SEperti pambg, berikut j;.
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Gambar 3.5 Rangkuian Tampilan (¢

Sumber: Permcan Zan

344, Rangkaian Antarmuka Saluran RS-232

Perangkat  inj digunakan sebaga;

alat  untuk ey ghubungkan

serial yvang digunakan bekerja padalevel
tegangan RS-232 sehingga dapar langsung dihubungkan ke pC.



Crambar 3.6 Rangkaian Antarmuka RS-2737

Sumber Perancangan

sebagai salupan pengiriman data dar; komputer, termipal TxD dari port serial

Komputer dibubungkan ke masukan RS-232 dagi MAX 232,
3.4.5. Rangkaian Antarmuka RFID

Kartu  inj digunakan sebagai [D Yang  digunakag member  unnk
pembayaran wamet dengan sistem abonemen, Karty in; harus ditempelkan atay
dilewatkan di D fag sebelom member Wemulai pemakaian internet. Gambar

rangkaian antarmuka RFID ditunjukkan pads Bambar 3.7:

B
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Gambar 3.7 Rangkaian Antarmuka RFID

sumber: Peruncangan

3.4.6. Rangkaian Buzrer

Rangkaian ini digunakan unmuk mengelahui apakah jumlah saldo vang
akan digunakan member mencukupi atau tidak. Jika salde minimal tidak
mencukupi makarangkaian ini akan bkerja dan mengeluarkan bunyi. Rangkaian
burzer inj dihubungkan dengan port0.2 pada mikrokontroler R8C/13. Gambar

rangkaian buzzer ditunjukkan pada zambar 3.8
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Gambar 3.8 Rangkaian Buzzor

Sumber: Perancangan

3.4.7. Rangkaian Switch Data

Rangakaian switch data inj menggunakan relay yvang dipakai untuk
memilih jalur data dari RFID ke mikrokontoler atau dari PC ke mikrokontroler
yang melalui RS-232. Dalam rangkaian relay ini memakai transistor 5¢945 yang

dipakai sebagai saklar penghubung relay dengan mikrokontroler,
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Gambyr 3.9 Rangkaian Switch Iara
sumber; Perancangan
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3.5.  Perancangan Perangkat Lunak

Perangkat lunak dibagi atas dua macam, yaiti program komputer yang

menggunakan delphi dan program mikrokontroler vang menggunakan bahasa C.
3.5.1. Program Utama pada PC

Pada dasarnya program komputer ini bertujuan untuk mengorganisasi
komunikasi antara komputer sebagai pengolah data dengan mikrokontoler
sebagai saluran masukkan dan keluaran, sehingga untuk perangkat lunak dalam
program komputer perlu diketahui terlebih dahulu aturan-aturan atau protokol
komunikasi yung digunakan untuk mengatur  jalannya  komunikasi  antara
komputer dengan mikrokenwoler, Diagram alir program komputer di dalam

proses komunikasi dengan mikrokontroler.
3.5.2. Mikrokontroler

Program mikrokontroler bertujuan untuk mengontrol masukkan dan
keluaran. Hal-hal yang dikontrol oleh mikrokontroler adalah proses komnpnikasi
secara sertal dengan RFID dan komputer, proses pengambilan data base dari PC
kemudian ditampilkan ke LCD, kevpad serta peityaklaran komunikasi serial

antara RFID dengan komputer
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Gambar 3.10 Flowchar! Program
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BAB IV

PENGUIIAN ALAT

4.1. Umum

Setelah  merancang  keseluruhan  sub-sistem selanjutnva  dilakukan
pengujian untuk mengetahui  kerja masing-masing  sub-sistem  yang  telah
direncanakan. Setelah dilakukan pengujian terhadap masing-masing sub-sistem,
selanjutnya seluruh sub-sistem tersebut digabungkan membentuk svatu sistem

yang kemudian dilakukan pengujian sistem secara keseluruhan,

Pengujian sub-sistem meliputi pengujian sub-sistemn mikrokontroler, sub-
sistem keypad, sub-sistem LCD, sub-sistem komunikasi serial R§-232 dengan
RBU/13 serta RFID dengan menggunakan program hahasa C, pengujian software

Delphi sebagat pembacaan memori eksternal.
4.2.  Pengujian Sub Sistem
4.2.1. Pengujian Sistem Mikrokontroler

Pengupian ini bertujuan untuk mengetahui apakah port-port paralel pada

mikrokontroler yang digunakan dapat berjalan dengan baik.




i3

ST

Gambar 5.1, Rangkaian Pengujian Mikrokentroler Sebagai Outpin

Sumber: Pengujinn Alyg
Listing Program;

#include <sidio h>
#include "sfr r813.h" /* Definition of the R8¢/ 13 SFR */

;m*#t*#*#*a$=tt$#n*an=4*$*m$*at¢s¥aaa¢tt*i:t*

* proto-tvpe declaration
*&**t*###****t##?i**m#*ﬂ#*#k#ﬂtttt##rt#tﬁ#**;

void Delay():

BEL R gy

* Function : main )

*  program section
**ﬁ*#*+**¥*3#***##***k*#?**#R********t#*ﬁt**i***&#t*##!#*ﬂ#****iﬁ*

1‘*1**#**j

void main( )
asmi"FCLR I"); /* Interrupt disable */
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pier = |; '™ Protect off #/

eml3 = |; * X-in X-out */
cmis=1; M XCIN-XCOUT drive capacity select bit : HIGH*/
em05 =0 * X-in on */
cmib = 0; ™ Main clock = No division mode */
eml7 = ()
cmio = (1, ™ CM16 and CM17 enable +/
asm("nop");
asny "nop");
asmi "nop");
asmi( "nop");
ocd2 = 0; /* Main clock change */
prer = 0; * Protect on */
pl = 0x00;
pdl = Oxf¥;
while(1)
[
1
pl = Ox0i); [ Port | = 00000000
Delay(); '/ panggil rutin delay
pl =OxFf; HPort 1=11111111
Delay(); /f panggil rutin delay
i

]

vord Delayi)

i

int lama = OxFFFT: /i definisi vaniable lama dg nilai awal=20000
while (fama = 0, lama--); lama=lama-1, ulangi terus sampai lama = ()

A
¥

Data Hasil Pengujian:

Tabel 4.1. Hasil Pengujian Mikrokontroler Sebagai Quiput

i ll[illllﬂ[' (%] | M
|
Sumber: Pengujian Alat

M{MJM M(MJMJ
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Kelerangan:
-H  : Hidup

-0 : Mati
4.2.2. Pengujian Sistem Keypad dan LCD

Pengujian keypad ini bertujuan untuk mengetahul apakah keypad yang

digunakan dapat berjalan  dengan  baik, yaitu sebagai masukan pada

mikrokontroler.
| -
x I e, : 8
. w_ci bl p—————
TEATOI T R
. il Kismezaan

Gambar 4.2 Rangkaian Pengujion Keypad

Sumber: Pengurizm Alal

Listing program:

#melude  <aidio h=

#include "sfi_r813.h" /* Definition of the R8C/13 SFR */
Hinclude "keypad h"

#include "led h"

void main{void)
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asmi"FCLR I") M Interrupt disable */

prer = 1 /* Protect off */

cmi3i=1; i X-in X-out ¥/

cml5=1; * XCIN-XCOUT drive capacity select bit : HIGH*/
em3 =10 /% X-in on */

cmib=0; /* Main clock = No division mode */

el 7 =100

cmb = * CMI16 and CM17 enable */

asmi"nop"|;

asmi "nop"

asm{ "nop" J;
H_S.m{”"ﬂp“};
oed2 = 0; /* Main clock change (x-tal)*/

pres=4; /* Protect on */

initLCI();
init_keypadi):
while{1)
!
while{ Tombolnya{) =" "}{:}

kirtmLCD_data{ Tombolnya(}):

/*file header untuk keypad.c

berisi deklaras: fungsi dan varizbel*/

#define keyvpont pl
fidefine keypad_arah pdI

63




#define MatrikX1 p1 7
tdefine Mairik X2 pl 6
ddefine MatrikX3 pl_S
#define MainkX4 pl 4
fdeline MamikY1 pl_3
#define MatrikY2 pl 2
#define Matrik Y3 pl |
#define MatrikY4 p1 0
void init keypad{void},
fichar Tombelnyal void):

char Tombolnyal{void):

voud Delay key({char lama);
Data Hasil Pengujian:

Tabel 4.2 Hasil Pengujian Keypad

‘Tekan 2 2
Tekan 3 3
Tekat + 4 T
Tekan 5 3

[ Tckans | -
Tekan 7 | 7
Tekan & 8

T Tckan 9 ) :

T Tckan® | o

T Tekann 0
Tekar # #

Sumber: Pengujian Alat
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4.2.3. Pengujian Tag RFID dan Reader RFID
Pengujian tag RFID dan reader REID bertujuan untuk mengetahui apakah
RFID reader dapat membaca tag ( kartu ) RFID atau tidak.
a. Peralatan Yang Dibutubkan
I. Tag (kartu) RFID
2. RFID reader
3. Mikrokontroler Rencsas R8C/13
4. RS232 sebagai penghubung Mikrokontroler dengan PC
5o PG
b. Presedur Pengujian
1. Menyusun rangkaian seperti gambar 4.1
2. Menempelkan tag pada RFID reader

3. Mengamati reader

pC
Tag |: | RFID Rencsas | RE232 [ PC
RFID [T | Reader [ RECH3 F L 5

e L L

Garibar 4.4 Diagram Blok Penpujian tag terhadap reader RELD

¢. Hasil Pengujian dan Analisis
Hasil Pengujian menunjukkan bahwa RFID reader dapal membaca tag

(kariu) RFID atau tug dapal diakses oleh reader sampai sejauh kurang lebih 3em.




Drengan demikian BELD uatuk digunakan sebagai karw absenst karvawan karena

telah hekerja denzan baik,

Tabel 4.3 Pengujian RFTD
Jarak jangkauvan "l'_‘i'l_rél;n't peng'ujian 1 Kepekaan reader
1em 10 kali 10 kali sangat peka
Zem 10 kali 10 kali peka |
 3em | 10 kali i 10 ka]i_pel-:a
4 em i 10 kali 5 kali peka, 2 kali
kurang peka. 3 kali tidak
peka
: 5cm ~ 10kali 10 kali Tidak Peka
6em | 10Kkal 10 kali Tidak Peka
7cm  10kali 10 kali Tidak Peka
“8em “10kali | 10kali Tidak Peka

4.2.4. Pengujian Sistem Secara Keseluruhan
Pengujian sistem secara keseluruhan bertujuan untuk mengetahui apakah
sistern dapat bekerja dengan baik sesuai denzan yang perencanaan.
a. Peralatan dan perlengkapan yang digunakan
= PC (Personal Komputer).
o  Keseluruhan sistern pada client:
> Tag RFID
» Reader RFID
» Buzzer
# Keypad

~ LCD
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» Mlkrokontroller ATE9551

» RS232

» PC (Personal Computer

Kabhel serial

Software Komputer

Database yang terkoneksi dengan software yang digunakan

b. Proscdure Pengujian

=  Menyusun Rangkaian seperti Gambar 4.4
* Mecndekatkan Tag ke Reader RFID
e Member: masukan dengan keypad
o Mengamati respon RBuzzer
o Mungmnati tampilan LCD
Keypad f:> 2::} LCD |
> | Buzzer |
: uzzer |
RFID | nC
Reader !::> Renecsas _' e ey Tl S o -
B RBC/3 |
Tag RFID |/ i
b ok g .\..:I TE ' :": Printer
R

Gambar 4.5 Blok Diagram Pengujian Keseluruhun Sistem

Sumbcr Perancangan
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ftangkaian akan berjalan sesuai dengan yang diinginkan apabila tag dapat

diterima oleh reader dan data diolah oleh mikrokontroller kemudian diminta

mengetikkan password sebagai masukannva adalah keypad seteiah itu data

disesuaikan dengan data base vang ada pada PC jika data telah cocok maka akan

tampil dalam LCD berupa yang meliputi nama pelanggan. nomor 1D pelanggan,

pin atau password dari pelangzan saldo yang dimiliki pelangean dan informasi

lain vang memungkinkan perlu sebagai informasi tentang identitas lain yang ada.

Tabel 4.4. Data pengujian system abonemen pada warnet

No

System pengoperasian

Hasil Pengujian

Operasi Tag ke reder RFID

Dapat diterima oleh reader RFID

2 | Masukan Keypad Password sesuai

5| ool ieokontolle Do | s demgn s s

4 | Sistem Buzzer Aktif
o Dapat menampilkan nama |:|:e1-;:'11-|gg:m:J
: 5 | Output 1.CD nomor 1D pelanggan, pin atau password

dari pelanggan saldo yang dimiliki
pelanggan dan informasi lain

Berdasarkan pengujian didapatkan hasil bahwa setelah Tag didekatkan

dengan Reader RFIT maka reader dapat menerimasinyal masukan dari tag, setelah

data diolah oleh mikrokontroller dan scsuai dengan data base, LCD schagai

outputannya. Sehingga dapat dikatakan bahwa system absensi telah bekerja

terbukti dengzan mampu bekerja sesuai dengan yang diinginkan,

&8
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KESIMPULAN

5.1.  Kesimpulan

Berdasarkan dari hasil pembuatan dan perancangan  alat ini, maka dapai

diperoleh beberapa kesimpulan sebagai berikut :

Komunikasi antar tag dengan pembaca RFID sangat bergantung pada
daya yang diterima tag dari antena vang terhubung dengan pembaca
RFID.

Intensitas medan magnel yang diemisikan oleh antena berkurang
terhadap jarak, maka akan terdapat jarak dimana tag tidak aktif,
Komuntkasi anatar tag dengan reader berkurang jika medan magnet
harus menembus material yvang mengurangi dayva clektromagnetik
Faktor penghalang dari luar scperti logam sungat mempengaruhi
pengidman data ke penerima karena logam secara signifikan

mengurangi fluks dari medan magnet,

5.2, Sarun-saran

e Jarak antara tag RFID dengan RFID Reader sebaiknya tidak lebih dari

4 Centimeter.

Saat melewatkan tag RFID ke RFID Reader sebaiknya yang tidak
terhalang sesuatu terutama benda-benda yang mengandung logaim atau

material vang dapal mengurangi daya elektromagnetik.
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warnet.c
ke R A R W A A SRR AR LERRRR S R SRR R R s d

kW E A

*

X”

/*  FILE :aban.c
f

f* DATE ‘Wed, aug 09, 2006
-

/* DESCRIPTION :Main Program
e/

/% CPU TYPE ;Other
*f

f*

&

P Tﬁis file is generated by Renesas Project Generator (ver.4.0).
T

fﬁ

=

HE R AR

#include <sfr_rédl3.h>
#include "lcd.h”
#include "keypad.h
#include “usart.h’

#define max_list & AA1st maximum = max_list - 2
#define control pQ_2
#define buzzer p0_3

char mode, status;

char rf_data[l6];

char pags_data[ﬁj:

char rx_buff; -
unsigned char counter, counter_p, pointer;

#pragma INTERRUPT rx_int
void rx_intivoid)

i*iffuﬂrb == 0x02)

mode = 1; firfid mode
counter =

lelse 17 f{uldrbk == Ox05)

{

A mode = 0; //comp mode

if{mode == 1}

rf_data[counter] = ulrb;
counter++;
%e1se if{mode == 0}

re_buff = ulrb;
; status = 1;

void pDelay(char lama);
void baca_pwd(void);
void baca_sisalvoid);
J/vaid pilih_kota(voird);
void kirim_pwd(vaid);
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- : warnet.c
void main(void)

asm("FCLR I"); /% Interrupt
disabla ®/

prors=-13 /® Protect
offt */

cmlld = 1; /% K=-1in
X=gtt */

cmls = 1; /% XCIN-XCOUT drivecapacity select bit
HIGH *=/
y cm0s = 0 /¥ X=in on

cmlé = O /* Main clock = No
division mode */

eml? = 0

emB = 0; /* oMl6
and cM1? enable®/

asm{''mop’ ).

asm("'nop" ) ;

asm("nﬂp”g;

asm{"nop"); )

ocd? = O3 J* main clock
change (x-tal)*®/

o o o o R /¥ Protect
on */

pred = 15

pd0_2 = 1;

pre2 = 15

pd0_3 = 1;

pd3_7 = 0

control = O
buzzer = 1]
T tLCoCY;
initﬁeriai(};
init_keyvpad();

mode = 1;

status = 0;
rx_huff = 0;
counter = 0

asm("FSET Ih]:
kirimLCD_perintah(OxOL};
kirimLCD_perintah(DxB0);

kirimeco_string(" selamat "y
kirimLCD_perintah{0xc0};

ki rimLCh_string("” Datang g 7
while(1)

//kirimLcn_string("Maskkan pssword");
}f{mnde = 1

while(counter < 163{;:}
asm(“FCLR I"); //disable int

Jlconvert id
kirimLco_perintah(0x01);
kirimLco_perintah(Ox81);
kirimLco_string{"Maskkan pssword");
kirimLCo_perintah(0xCl);
haca_pwdig;

counter = 3;
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warnet.c
counter_p = 0;
control = 1;
pelay(OXFFFF);
kirimseri¢'1');
pelay(OxFFFF);
$hi1e[counter < 11)

kirimseri{rf_data[counter]);
Delay(0XFFFF);
COUNTE F++;

kirimseri('P']);
pDelay (OxFFFFY};
kirim_pwd();
kirimLCo_perintah{0x0Ll);
counter = {;
mode = 0;
asm{"FSET I")

%e15e if(mode == Q)

?witch[rx buff)

case ‘A’
ki rimLco_perintah(0x017,

kirimLeD_string("Paswd diterima”);

pelay(OxFFFF) ; :
= while
(status == 0}{;}
status =
0;
Fx_buff =
o break;
case 'B'
kirimeco_perintah({0x01};
mode = 1;
Tay(OxFFFF);
Belaye j control =
0;
ird i "Paswd ditolak')};
kirimLCD_stringf 503 = 1
rx_buff =
% break;
case 'C'
kirimLCo_perintah(0x01};
kirimLCD_string("Sisa saldo™);
kirimLcp_perintah(OxCly;
kirimeco_string("Rp ")
baca_sisa(); rx_buff =
e break;
case 'D' buzzer = O;
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warnet.c
Jlactive low

break;
case 'E' = control = O,
buzzer =
> mode = 1;
rx_buff =
o,
kirimLCh_perintah(0x80);
kirimLCo_string(” salamat s
kirimLco_perintah{0xcO);
kirimLCD_stringl patang 3 break:
gase 'F'
i i 01);
kirimLco_perintah(0x01) v bUfF =
i break:
1
}
; }
%Gid pelay({char lama)
?hi1e {lama > 0)
Tama=-=; 4/ Tama=lama-1, ulangi terus
sampai lama = 0
3 i
void baca_pwd({void)
counter_p = 0;
wh11e{counter p < 6)
while(Tombolnyal() = " "}
iF((Tombolnyal() == '0') && (Tomholnyal(}
<= "9'Y]
pass_dataf[counter_p] = Tombolnyal();
kirimlco_data('*');
; counter_p++;
. while{Tombolnyal() != ' "J{;}
3
while(Tombolnyal(} = "E');

T
vaid kirim_pwdCwoid)

counter_p = 0;
wh1ie{cnunter n < @)

kirimseri(pass_data[counter_plJ;
Delay(OxFFFF};
counter_p-++;
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waRrneT ..

1]
T
guid baca_sisalvoid)
4
i ulecl i= Ox04;
L whtla((ulel & Ox0B) == Ox00 PR
iy rx_buft = ulrb; //pincabkan data
Ehile[rx,buff l= "2')
L
status = O;

}f[(rx_huff s= O0x30) &% (rx_buff <= 0x39))

ki rdmecn_ datafrx_ buffy:
P P

}
pDelay(OxFFFF)

i ulcl |= Ox04;

/i while((ulcl & 0x08) == 0x00 3{;}
while (status == 0)1{:}

2 rx_buff = ulrb: //pindahkan data

H
{*uaﬁd pilih_kota(void)

kirimLCo_perintah(Ox81);
kirimLcp_string(" Kota Tujuanm :");

Fi kirimLco_perintah(0xCl);
pointer = 1;
whi1e[Tumhﬂinya1() l= "E")
if(Ttombolnyal() == 'U')
ginter++;
if(Tombolnyal(} == D"}

) pointer--;
while(Tombolnyal() !'= " '}{;}
if(pointer = 0}

_ pointer = rax_list - 1;
if(pointer == max_1list)
pointer = 1;
kirimLco_perintah{0xCl);
switch{pointer)

case 1 ; //kirimLco_perintah(0x0L1);
i kirimLco_string("surabaya
' _ hreak;
case ? * //kirimLco_perintah(0=01);
//kirimLco_perintah{0xCl); o )
"y kirimLco_string(''Jember
' _ break;
case 3 ; //kirimuCD_perintah(Ox01);
J/kArimLcp_perintah(0xCl) ;
kirimLco_string("Banyuwangi 0 -

break;
case 4 : //kirimLCp_perintah(Ox01);
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kirimLco_perintah{0xcl); ) ]
it 3 kirimLco_string("Bangil

l“):
break;
case 5 : //kirimLCD_perintah(Ox01);

ki pimLcD_perintah(0xcl);
")

kirimLCD_string(''Jakarta

break;

}

iirimﬂeri(puﬁnter];:
5
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8CM13Group '

NGLE-CHIP 16-BIT CMOS MICROCOMPUTER

[P dsmis L wiE el o it el Rl e e i i s P S i Y W PRV e

. Overview

This MCU is bullt using the high-performance silicon gate CMOS process using a REC/ Tiny Scries CPU
core and ig packaged in a 32-pin plastic molded LQFP. This MCL operates using sophlisticated instructions
featuring a high level of instruction efficiency, With 1M bytes of address space, it is capable of executing
instructions at high speed.

The data flash ROM (2 KB X Z blocks) is embedded,

1.1 Applications

Electric household appliance. office equipment, housing equipment (sensor, security), ganeral industrial
aquipmﬂnl. audio, atc.

110 Apr 27, 2005 page 1 of 202
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1.2 Performance Outline
Table 1.1. lists the performance outhine of this MOU.

Table 1.1 Performance outline

1. COverviaw

[tam Pearformance
CcPU Number of bagic instructions | 89 instructions
Shortest instruclion exaculion ime | 50 ns (XN} = 20 MHz, Vec = 3.0 10 5.5V)
) | 100 ns {f{XiN) = 10 MHz, Vcc = 2.7 10 5.5 W)
Operating mode | Single-chip -
Addressspace  |iMbyles i
Memory capacity |SeeTable12 =
‘Parlpheral  |interrupt Internal: 11 factors, External: 5 factors,
function Software: 4 factors, Priority level: T levals
‘Walchdog timer 115 bits x 1 (with prescaler)
Resat start function selectabla
Timer Timer X: 8 bits » 1 channel, Timer Y, 8 bits x 1 channel,
Timer Z: 8 bits x 1 channel
{Each timer eguipped with 8-bit prescaler)
Timer C: 16 bits % 1 channel
Circuits of input capture ang oulput compare. I
Serial interface =1 channel
Clock synchranous, LART
*1 channal
UART
A/D converter 10-hit A/} converter 1 circuit, 12 channels
Clock ganeralion circiad 2 crsuils
«Main clock generation circuit (Equipped with a built-in
feadback resistar)
«Cin-chip oscillator {igh-speed, low-spead)
0 high-speed on-chip oscillator the frequency adjust-
. ment function is uaahh_a_ e
: G_Ei.’."l!il;]ﬂ_ EE,:_FE:{_F E}ién_ aneticn | Stop detection of main c:m.k o:smllahon -
i Woilage deleclion Creuilt | 1ne ludl’;‘d ] o
. Power on resel mrcun Included o B
: Port i Input/Output: 22 {including LED drive pnrt] Input i
' {LED driva IO port: 8)
Electrical  |Power supply voltage Ve = 3.0 to 5.5V (IXIN) = 20MHZ)
charactenstics Vod = 2.7 to 5.5V (fXiN) = 10MHzZ)

Flash memaory

Power mnsumpﬁu—“

ngrammrase \.‘let-?ljt?

Number of program/ierase

o pemtﬁ;'ém biant tam h'e'r'atu re

_Package

| Typ.8 mA {Vee = 5.0V, ({XIN) = 20MHz,High-speed made)

Typ.5 mA (Voo = 3.0V, {(f{XiN) = 10MHz, High-speed mode)
Typ.35 uA (Voo = 3.0V, Wait mode, Peripheral clock stops)
Typ.0.7 pA (Vec = 3.0V, Stop mode)
Voo = 271055V

10,000 times (Data area)

g Uﬂ'U tlmes'if-"mgrarn ar@a}
-20 10 85°C

-40 o B5°C {O-version)

‘32-pin plastic mold LOFP

110 Apr 27, 2005
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1.3 Block Diagram

Figure 1.1 shows Ihis MCU block diadgram.

1O port

[_I_:'_-:Jul"l IE"D___.

Tirne

f | Tirme 3 (& tuls)
| Timee ¥ (8 bita)
| Timer & {8 bia)
| Timer C (1€ bits}

Warlehdeg Livier
1% pits)

Peripheral functions

1. Overview

} 3 ')
e !”%Ji"?_?!"I | [F_'D_rt! F3 | gy

MO convarer
(10 bits X 12 clianrals)

R I ety PRI Systemn clock generator
AR T or Clock Synchronous
afvial 110
R - L SR o TR

Hp=RouT
Hign-speed on-chip caciiator
Low-speed an-chio cacitiaior

T S T S P

LART

Memary

RO
{Mhale 1)

Rt
{blata 2

Mublipller

Figure 1.1 Block Diagram
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1.4 Product Information
Tabie 1.2 lists the products.

Table 1.2 Product List

1. Overview

FP: PLOPOO22GE-A

Shows charactanstics and others.

D Operating ambienl temparature 40 *Cto B5°C
Mo symbol: Operating ambient emperature —20 “C 1o 85°C

- T ROM capacity:
2:8 KByles.
3112 KBytes,
4 : 16 KBytas:

RECH T3 group

REC Tiny sarias

Mamory bype:
F' Frash mamony version

Pz esEs WEL

Renesas semconductons

Figure 1.2 Type No., Memory -E‘Ez_e,“;r_lﬂ“F’ﬁ.ﬁkage. “

(10 Apr 27, 2005 page 4 of 202
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b AR

- o A of Apri 2005
Type No. qur_'a_-;j_f:f capg;:;yﬂ_w; ~ | RAM cazacily | Package type Remarks
REF21132FP BK byles 2K byles x 2 512 byles | FLOPO032GB-A | Flash mamaory version
| RSF21133FF | zuptes 2 I::.-'leﬁ-:-r 2| 768 bytes FLOPO032GB-A |
RSF2USIFP 16K uyes 2K byssxZ| 1Kbyles |PLOPODA2GB-A|
RSF211320FF | ekoytes 2Kbyesx2| si2byes | PLGPO0I2GE-A | version |
R6F21139DFP 12K byles 2K bylesx2| 768bytes | PLOPOO32GB-A
RSFZ1134DFP 16K byles  PKoytes x| 1M byles | PLOPD032GB-A
TypeNo.R 5 F 21 13 4 D FP
|
. ” Pockage typs:




A le Gioup

|.5 Pin Assignments
Figure 1.3 shows the pin configuration (top view).

FIN Assignments (tap view)

e —— e o

1. Overview

5
: =
T = ¥
= & ¥
2 B2l
o ST
o & 337
falg , B5zle
REDEERT S
Frdid43d
|24 [24[24f21 e fid [1d [1

POs/aN: <& [
PosiANz 4 [on
PO4/ANT * [27
MODE —& [z
FoxAN. = [
POzANs ** (3]
P1/ANG & [3])
PluANTITo & [

REC/3 Group

e

6] *+* PasiNTg

[12] *» P1akIalANT
1]+ P1aTxDo
L0l ** P1s/RxDo
| 9] #* P1a/CLKS

PaiTxD niRxD 4 ©

NOTES:

—

RESET —* & |

(1)

-
i
- ha

o

Xin/Pdg = o |

\gg =
vee = B

CNVs
KoutiPa

———

P17INTH/CNTRy

1. P4¥ functions only as an input port.

2. When using On-chip debugger, do not use POXAN7TxD11

and P3v I xD1wRxD1 pins.

3. Do not connect

Wocto Voo

e |

Package: PLQPO032GB-A (32P6U-A)

5] & b I ANICMPDY
[44] ** P1UKIVANS/CMPO

2] 4% P12/KIZANWCMPOz

e i el

‘lgure 1.3 Pin Assignments (Top View)
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1.6 Phlnescﬁpﬁnn

Tabie 1

Table 1.3 Pin description

shows the pin descriplion

1, Owernnew

Signal name Finname | I...f_q_tigga . Function
Power supply Ve, B Apply 2.7 W to 5.5 V to the Ve pin. Apply 0 W 1o the
input Ves ) Vss pin.
IVce |1vee @) This pin is to stabilize internal power supply
Connect this pin o Vss via a capacitor (0.1 pF)
s e Do not connect to Vec
mfﬁ L;u;véf | AVce, AVss 1 | These are pEmer bupp!}r mpu: pins for &0 converter. Con-
supply Input nect the AVLC pin 1o Vo, Connect the A\ss pin to Vss,
Connect a capacitor between pins AVec and AVss.
Resetinput  |RESET — 11 |"L" onthis input resets the MCU.
CNVss CNVss i | Connect this pin to Vss via a resistort)
MODE MODE il ) Connect this pin to Vee via a resistor L
Main clock input | XIN I These pins are provided for the main clock generat-
ing circuit L'C. Connect a ceramic resonator or a crys-
Main clock outpul | XouT O tal oscillator between the Xin and XouT pins. To use
an externally derived dock, input it to the XIN pin and
| leave the XouT pin apen. |
[INT interrupt input [INTOto INT3___ (1| These are INT interrupt input pins.
Key inputinterrupt|[Klo to KIs || These are key input interrupt pins.
Rl e g
Timer X CNTRo (4] This is the hmar }{ 10 pin.
CNTRo e This is the timer X nutput pin.
Timer Y CNTR1 |WO | This is the timer Y /O pin. o
Timer £ TZouT 8] This is the timer £ output pin,
Timer C TCiM | This is the timer C input pin,
CMPOo to CMPDz, | O These are the timer C outpul pins,
_|GMPioto CMP12 |
‘Serial interface | CLKo 1[s] This is a transfer clock /O pin.
RxDo, RxD1 L These are serial dala input pins.
TxDo, TaDio, o These are serial data output pins.
TxDA1
Reference voltage| VREF [ This is a reference voltage input pin for A/D con-
input verter. Connect the VREF pin o Vce.
A/D converter | ANo to AN11 I These are analog input pins for A/D converter.
WO port P00 ta POT, fe} These are 8-bit CMOS /O ports. Each port has an VO
Piato P17, select direction register, allowing each pin in that port

P30 ta P33, P37,
P4s

to be directed for Input or output individualky.

Any port set to input can selact whather to use a pull-
up resistor or not by program.

P10 to P17 also function as LED drive ports.

input port

Pda, P47

These are input only pms

NOTES |

1. Refaer to "19.8 Moize” for the connecting referance resistor valua.

#1110  Apr 27, 2005 page 6 of 202
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G113 Group 2. Central Processing Unit (CPU)

). Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, RO, R1, R2, R3, AQ, A1 and FB
comprise a register bank. There are two regisler banks.

1 = L ]

R RUNTUShgh ol RULRO'S low s
: T Bah G L i :
e — S -..B? . e B A A E_IH-F\_LI_.”LLQH ';EI-;-:!zE.‘.LLElE-IW—m!.r  Dhata ng|Slﬁﬂ- #N’DN 1'?
ESTENENE. . M-
A e
R R I LT
, F8e | Frame oess registers (Nots 1)
LT PR |
| INTEH | _INTEL | imermipt tabie ragistar

T The upperd bits, of INTB are INTBM and
e [owas 16 birs of INTE ams INTBL.

i B Ty .
PR o | Progranm courter
WL e auil
N . ST _| Lisar stack pointer
e dse 0 Intarupl stack ponier
R, Siaiic base mgistor
B S oo
FLG ¢ Flag registar
e oo L L , uni
CLm 1 [T Tulifefe[s|zlnic]
w ! T T i
| | | i Carry dawy
| | == Tabag Nlag
bt I ‘ .I caa Feraflag
| | - T Synileg
! - Rpgisiee bk, sehodd P
! i * Dwerliow Nasg
i | I R A = et pl enabis fag
| ! ‘Fack povitgr sewmct llag
il e
| ''''' il Prowassai iilariot gnonty laval
I

S L P U PRSP RERC - P20 TEE

Mata 1 Thesa renisigs comprise o iogisier Dank There are g egster banks:

Figure 2.1 Central Processing Unit Register

2.1 Data Registers (R0, R1, RZ and R3)

The RO register consists of 6 bils, and is used mainly for transfers and arithmeticlogic operations. R1 to
R3 are the same as R{.

The RO register can be separatec between high (ROH) and low {ROL) for use as two 8-Dit data registers.
R1H and R1L are the same as ROH and ROL, Conversely, R2 and RO can be combined for use as a 32-
bit data register (RZR0). R3R1 s the same as R2ZR0
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2.2 Address Registers (A and A1)
The register AQ consists of 16 bits, and is used for address register indirect addressing and address
register relativi addressing. They also are used for transfers and logiclogic operations. A1 is the same as AL
In some instructions, registers A1 and Al ¢an be combined for use as a 32-bit address register (A1A0).
2.3 Frame Base Register (FB)
FB is configured with 16 bits, and is used for FB relative addressing,
2.4 Interrupt Table Register {INTB)
INTB is configured with 20 bils, indicating the stan address of an interrupl vector table.
2.5 Program Counter (PC}
PC Is configured with 20 bits, indicaling the address of an inslruction to be execuled.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP}

Stack pointer {SP) comes in lwo lypas. USP and ISP, each configured with 16 bits.
Your desired type of stack pointer (USP or ISP) can be selected by the U flag of FLG.

2.7 Static Base Register (SB)
5B is configured with 16 bils, and is used for 3B relative addressing.
2.8 Flag Register (FLG)

FLG consists of 11 bits, indicating the CPU slatus,
2.8.1 Carry Flag {C Flag)
This flag retains a carry, borrow, or shifl-oul bit that has occurred in the arithmetic/logic unit.
2.8.2 Debug Flag (D Flag)
The D flag is used exclusively for debugging purpose. During normal use, it must be set o "0
2.8.3 Zero Flag |Z Flag)
This flag is sat to "1" when an arithmetic operation resulted in 0; otherwise, it is "0"
2.8.4 Sign Flag {5 Flag)
This flag is set to “1" when an arithmetic operation resulted in a negative valug; otherwise, it is "07,
2.8.5 Register Bank Select Flag (B Flag)
Register bank 0 is selected when this flag is "0" | register bank 1 is selected when this flag is "1".
2.8.6 Overflow Flag (O Fiag)
This flag is set to “1" wher the operation resulted in an overflow, otherwise, itis "0".
2.8.7 Interrupt Enable Flag {| Flag)
This flag enables a maskable interrupt,
Maskable interrupts are disabled wnen the | flag is "0", and are enabled when the | flag is*17. The |
flag is cleared to "0" when the interrupt request is accepted.
2.8.8 Stack Pointer Select Flag (U Flag)
ISP is selected when the U flag is "0, USP Is selectec when the U flagis 1"
The U Nag is cleared to "0” when a hardware interrupt request is accepted or an INT instruction for
software interrupt Nos. 0 to 31 is executed.
2.8.9 Processor Interrupt Priority Level (IPL)
IPL is cunfigured with three bits, for specification of up to eignt processor inlerrupt priority levels from
lavel 0 to level 7.
If a requested interrupt has priorily greater than IPL, the interrupt is enabled,
28.10 Reserved Area
When write to this bit, write "0". Whan read, ils content is indeterminate.
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G4 Group - 3. Memory

. Memory

Figura 3.1 is a memory map of this MCU. The acdress space extends the 1M bytes from address 000001e
to FFFFF16

The internal ROM (program area) is allocated in a lower address direction beginning with address OFFFF 186,
For example, a 16-Kbyle intemal ROM is allocated (o the addresses from 0C00016 to OFFFF 6.

The fixed interrupt vactar table is allocatad to the addresses from OFFDC16 to OFFFF16. Therefore, store
the start address of sach interrupt rautine here,

The internal ROM (data area) is allocaled o the addresses from 0200016 to 02FFF 18,

The internal RAM is allocated in an upper address direction beginning with address 0040018, For example,
a 1-Kbyte internal RAM is allocated to the addresses from 0040016 to 007FF16. In addition o storing data,
the internal RAM also stores the stack usad when calling subroutines and when interrupts are generated.
Speclal function reglsters (SFR) are allocated to the addresses from 0000016 to 002FF 6. Penipheral func-
tion control registers are located here, Of the SFR, any space which has no functions allocated is reserved
faor future use and cannot be used by users.

Ot E T o A ‘
5FR
i Sea Chaphar 4 ko dolais,
GGEFF1EI_____
o e {
QB TE Wit |
intarmal RAM .
DR RG]
e — :
n E P P I —— ————— 3
| jdata areat’ 5 OEREE ‘E____"H____._'L:ndeilnsd Imsinsction 3
O2FFF1a] X E e E
Y £ BRK inslryslian 3
'] E E
. E Single gteg 3
Oy s | Pt E st dote =
Intesnel ROM o = " o) g
{program ataa} 'I,’ g {memdl — 3
DEEFF1E i GFFFF1G E__ | e R
|
| |
] Expanding arca
1
FFFFFw&L ... .
MOTES:

1. Tna data flash RO block & (21 bytes) and block B (2K byles) are showr
2c Hiank spaces ars aserven, N ascrsx s aiowed.

i i A SR ¥ =t K

T _ . Interna; ROM Internal RANM '
Jpe:arng _ Siza | Addiass OYYYY g Siza I Addrass 0XXHK1G|
REF21 1 MFP, RIF211340FP TR bytes L_"_E:um!n 1K biytes QUTFF it
FEF21135FF, REF211530FP T2r lgtes | o0 PE4 bytes OUEFF s
| R&FZ1I32FF, REFZ11320FF BK hyles | el I ORS - 1. 00FT 15
igure 3.1 Memory Map
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}. Special Function Register (SFR)

SFR(Speclal Function Register] is the control register of peripheral functions. Tables 4.1 10 4.4 list ths SFR

4. Speciat Function Register (SFR)

information ,
Table 4.1 SFR Information(1)!"" -~
Pukbass [{eqgiatar e | Bymbal _fﬂ'arﬁsk[ |

(R a2 S—— R [ -
K1 at o =5 ] P
0002+ e I I o _—
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| e | Swetern slock control rﬂpﬂE‘l’l‘l ) o Chil 011070002
T | n clock control re - = T OOToG000z
| o | High-spéad on-chip m?ﬂr oGt reguaharl] I R 5 AL
00T | Address rnal,l::h |n|:arqu:ll enabie rglsle e e ] 'r BIER ; W0
andh [ Priplec [ FHGR | DowkxO0E
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QEC Oﬁc]'ﬂatqr' EtuE: dﬁaﬂhﬂn rlaglsstt:r - (B Ta{n]
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BOGEE | alGhibog Hmer startregaler 1 A, WHTE ¥R
tliFe | Watchdog Himer cantrol agister S wDC A ERERRF
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AT TE [a[AE [
L340 e |
BT e e R I Al P ST )
artd | Addross paleh rremapl registe ! ETET I8 !
b i {1 aoie b
B ) e
| DT = : I R 53 :.
| OCtHm B O O
[ gzf | "l'L'.I'L'IﬂE" ‘datactian | rEEIEtGF T o MOERT COCO1 D0z b
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1 I |
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o ~ 010000012 4
'_ﬂu;lq“;.- : = - - - —_— -
Tows e e e
{ ouzen | [
l'.IJ.!fll :_.--_. i - -~
T ' ok 4
[omiu S - Bl e T
o | 5 ! T
.E@i, X | .
| OIEAC ks o 11 e —
T ) el ey R S Tt P o
| TolE R (1. —— 1
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andim |
aeahe |
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ab3ae 'I =
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H1AC

0030 |
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1. Brank columng are all rogered space. Mo acooss s alowed,

# Software el ar T walcdog bioel resetdoes aol aFEc 1hies resgisher
1 Cwing o Resel spul
4. ||1|:hﬂ|.'.1=u ol pln - H mtn-nlng
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WCN3 Group 4. Special Function Register (SFR)

Table 4.2 SFR Information{2)t"

!.P;;'E Regisier aymbal 'r.__'i“i;[ resal =7
acstu | S _ i SRR S 23k
042 1 S T T L
ogage | - o | e
(L 16 = : =3 = e e L Lot

04810 o B R T T F e
wihn S P e e T
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quc.li e e T ——— — e  ——— o — e bl | 1] —_— — e
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ougthe | LJARTT bansmitinlorig conbiol iegistes o WTC o RERAR000Z ]
Doskie [ LAARTY egeive inerrupt conlre ragiater L BIRIC (— RIOCO002
utatm | |WT2 interupt confrof register e P INTRNG - - RGN
ooste | Timer ¥onterrupl eonfrglrensior. THIC AHAXA0002
| 065Te | Timer ¥ interupt conlrol regisler PR W e I TYIC AAAXADOOZ
acsla | Timer Z infermipl contml eoisler L TIIC X ¥EOO02
XXX RO

ousiw | INTT internipt conirol register o INTHE

OiSAqe | T interupt controk regisier - SN TR INTAIG 4 MR O00 T
!
13

nosew | Timer Cintermupt controt register 1 TCG FOUONX000E
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DESE 16 ) l

e o = -

e ' T
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Table 4.3 SFR Inform atlan{:’.]“]
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Table 4.4 SFR Information{4)")

Address Regisler . Symisol Aftgr resat |
00CoE | AL registar Al bl
DCHw H]ﬁ

- B0CEN i e
ey

= : = : e

| AD corfeal register 2 - | ADcomnz | oo |
AD eanral register 0 [ T ADCOND | O0000XX?
AD confol register 1 T ADCON ooee

Part PO ragister . _———— PO e
Par ] regighar s T, P21 5 { ool SRR
Por. PO diveclonpeigher P3O [ Ol =
Port P17 diveclion igglster PR F i i il .

| Por Poregisker [ - - TR 7 1

| Pl 15 s iun sngistar BT S TS
JPor P reaigher SFpidl -y RTCTIE] S5 . . AT P,

PRS- DR SRR
i _— |

w | Pélupcontrolregister .~ PJa0 f’..ﬁﬂ;ﬁ@&z_—-
Puibup controlregistac 1. i i e e IR CARREAREE

Puart P ririyss esapaaeily &ontrol riiag: R CRR Q01E
Timer G outpul contred epgiater TCOUT - | OHE

AR T

L~ e

_FMRd | 070000002

" oiman | Flash memory conol register <
GiBaw . o i
UrBan | Flash mermry coiligh register - FRR 1000000K2

| oo | ) .
vl | Flasn memory contral registar {1 . FhRG G000 2

[cerres [Opfion [onghon spect regenere " QFF ~  Haow?

A Unoefman

EROTER!

1, The blank greas, D100 1o 0IB2 % and 018460 0 U2FF i 806 teserved and cannod be used by users.

2, The watchdog lrne contiol bil s assgued, Refar i Fywe 11 2 CF3WOC, WOTR and WOTS regsters® of Hardware Manunk for details
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5. Reset

511 I_z;__rdware Rasai

There are three Lypes of resets; & hardware rese!, a softwars reset, and an watchdog timer reset.

5.1 Hardware Reset

Thare are three kinds of hardware reset hardwara reset 1, hardware raset 2, and power-on resel.
Afer reset, the low-speed orn-chip vscilator clock divided by 8 is autornatically selectec for the CPU.

5.1.1 Hardware Reset 1
A reset i applied using the RESET pin. When an “L" signal is applied to the RESET pin while the
power supply voltage is within the recammended operating condition, the pins are initialized (see

released from “L” o *H", the CPU and SFR are initialized, and the program is executed starting
from the address indicaled hy the resel vector. Figure 5.1 shows the CPL register status after
reset and figure 5.2 shows the reset sequence. The internal RAM is not inifialized. If the RESET
pin is pulled "L" while writing to the internal RAM, the internal RAM becomes indetferminate.

Figures 5.3 to 5.4 show the reset circuit example using the hardware reset 1. Refer to Chapter 4,

“Special Function Registar (SFR)" for the status of SFR after reset.

* When the power supply is stable

{1} Apply an "L" signal to the RESET pin,
{1 Wait for 500 ps (1TRING-3 X 20}
{3} Apply an “H" signal to the RESET pin,

* Power on

{1) Apply an “L" signal to the RESET pin.
{2) Let the power supply voltage increase until it meets the recommended operating condi-

fion.
{3) Wait td(P-R) or more unlil the internal power supply stabilizes.

(4) Walt for 500 ps {LiRNG-S X 20).
(5) Apply an *H" signal to the RESET pin,

Tabile 5.1 Pin Status When RESET Pin Level is “L"

Pin name Pin status
PO Input port
B SN . ... 0
| P3010 P33, P37 | Input port _
Pasw Pdr Input port
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213 Group 5.1 Hardware Reset
bi5 - - L:-.I}h
000015 Data register(R0)
‘: 000015 I Data register(R1)
| 000018 | Data register(R2)
! 000016 B | Data register(R3)
| ~boooie 1 Address register(AQ)
| 000016 1  Address register(A1)
L:__ 000016 || Frame base register(FB)
b8 ._.t.‘.l?
0000016 Interrupt table register(INTB)
Content of addresses OFFFE16 to OFFFC18 Program counter{PC)
b15 b
000016 User stack pointer{USP)
e 000016 Interrupt stack pointer(ISP)
. ©ooos Static base register(SB)
b1& i _I;:_-J
000016 J Flag register{FLG)
d i ; S
o152 8 b7 Z
w HEEERERERE
IPL Ul1l oBSZDC

Figure 5.1 CPU Register Status After Reset
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5.1 Hardware Reseat

C/13 Group
‘ Voo
{! - | o -
| RESET _  VYee |
"""‘J\-M'-.-'_ HESET
b o
i oy

Figure 5.3 Example Reset Circuit Using The Hardware Reset 1
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RESET T

gy~ il

— ! -— Maora than W{P-R) + 500 ps
are needad.
Example when Voo = 5.

' i _,..--f
i ,;..:""-- Equal to or less
i T than 0.2Voe
_., ‘e More than td{P-R) + 500 ps are

rieaded,

Figure 5.4 Exampie Reset Circuit Using The Hardware Resel 1 {Voltage Check Circuit)
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W23 Group 51 Hardware Ressat

5.1.2 Hardware Reset 2
This Is the resel generatsd by he voliage detection circuit which is buili-in to the microcomputer. The
valtacs detection eireut monilors thempot valtage at Vee input pin. The microcompueter is resat when
the vollage at the VoC inpul pin grops below Vdet if all of the following conditions hold true.
» The WC2T bit in the VERZ register s se1 to 717 (voltage detection circuit enabled)
= The D40 tit in the DAINT regisler s sel lo"1" (vollage detection interrupt enabled)
« Tl D46 bilw the DAINT registar s set to “1" (hardware reset 2 wnen going through Wdet)

When Lsing a digital filter (D41 bilm the DHNT register s set to 717), set the CM14 bit in the Ch1
register to "0"(low-speed on-chip esaillator oscillates).

Conversely, when the input vollage at the Vo pin riges lo Vdet or more, the ping, CPU, and SFR are
initialized and counting the Iow-speed on-chip oscillator starts. When counting the low-speed on-chip
oscillator clock 32 times, the internal resat is exited and the program is executed beginning with the
address indicated by the reset vector, The initialized pins and regislers and the slatus Ihereel are the
same as in hardware resal 1, Refer o Section 5.4 *Joltage Detection Clroult”
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C/13 Group 5.1 Hardware Resel

5.1.3 Power-on Reset Function :
The power-on reset is the function which can reset the microcomputer without the external reset
circuit. The RESET pin should be connected to the Ve pin via about 5 KO pull-up resistance using
the power-on reset function, the functian turns to active and the microcomputer has its pins, CPU,
and SFR initialized.
Whien the input voltage at the Voo pin reaches to the Vdet level, count operalion of the low-speed on-
chip oscillator clock starts, When the operalion counts the low-speed on-chip oscillator clock for 32
times, the internal reset is released. Then the grogram is executed starting from the address indi-
cated by the reset vector The initialized pins and registers and the status thereof are the same as in
hardware reset 1 exciuding the folowing bits.
» The D40 bit in the D4INT register turns to *17 automatically (voltage detection interrupt enabled)
» The D46 bit in the D4INT register turns to "1" autematically (hardware reset 2 when going through
Vdet)
Additionally, the hardware reset 2 lums to active after the power-on'reset. This is because the VC27
bit in the VCRZ register is setto 1" [voltage detection circuit enableﬂ} after the power-on resst same
as the hardware resel 1, so thal hardware resel 2 aclive conditions are all satisfied including above
D40 and D46 bit conditions.

Figure 5.5 shows the power-on reset circuit. Figure 5.6 shows the power-on reset operation.

.__E>D—.- Internal reseat signal

o : £F
RESETC) 'J\ $ {

! __,f’f ;::
=1
b

2]
"
friims g e
countor
Trigoer

Voo = vdel delection

Figure 5.5 Pawer-on Reset Circuit
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st B ~\idath
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2 Asampling dock is solestable. Reler 5.4 Voilege Deléction Cirsd® o detsils.
A ez shigws the volags delacio: leval of tha woliage datecBon drou, Reder [o 5.4 Valtage Letection Circailt” for details.
4 Herlir b Tobde 160, V68 for aleutijes chataobasiics

Figure 5.6 Pa;mr-nn Reset Gpuratis:-r;
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G113 Group 5.2 Software Resel, 5.3 Walchdog Timer Heset

5.2 Software Reset
When tha PMO3 bit in the PMD register is set to 17 {microcomputer reset), the microcomputer nas its
pins, GPU, and SFR initialized. Ther the program is executed starting from the address indicated by

the reset vector.
After reset, the low-speed on-chip cscilalor clock divided by 8 is automatically sclected for the CPLL
Some SFRs are not initialized by the software reset. Refer to Chapter 4, "5FR.”

5.3 Watchdog Timer Reset _
Where the PM12 bit in the PM1 ragistar s "1" (reset whan watchdog timer undﬂrﬁmlrs'}, the microcom-
puter initializes its pins, CPU and SFR if the watchdog timer underflows. Then the program is ex-
ecuted starting from the addrass indicated by the reset vecior.
After reset, the low-speed on-chip oscillator clock divided by 8 is automatically selected for the CPU.
Some SFRs are not initialized by the watchdog timer reset. Refer to Chapter 4, "SFR.”
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C/13 Group 54 Voltage Detection Circu

5.4 Voltage Detection Circuit
The voltage detection circuit monitors the input voltage at the VCe pin with respect to Vdetl. The user
program can check for voltage detaction using the VC13 bit or set up the voltage datection interrupt
register lo generate a hardware reset 2 or voltage detection interrupt.
Figure 5.7 shows the voltage detection circuit. Figure 5.8 shows VCR1 and VCR2 registers. Figure 5.9
shows the D4INT register. Figwe 510 shows an operation example of the voltage detection circuit. Fig-
ure 5.11 to 5.12 show the cparation exampie of the vollage detection circuit to get out of stop mode.

VGC27
Ve e Voltage detection
—|Noise canceller] interrupt signa
Internal VCRT register
refarence
voklags e
VCAS bit

Figure 57 'in';:::!l:’:ge Detection Circuil Biock
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CH3 Group

Motes,

[Ep [{] .- U'_ 9__

Vaoltage detection register 1

Bl b :|2 ul Ll

symibol
YR

Address
[&TRE HEETH

'%It name

5.4 Voltage Deiection Circuit

Allan etk
OO0 D00z

Funchon

]-’U-s £ -fr*:.l bll

Ehould sot to"D"

Ry |
AW |

Valtage m-::.nit-:nr flag’

Vel = Vdel
1ee 2 Vdet or vollage
detection circuit disabled

P T B syimbul
: E i Ll
------------ 1yl

: |

) [ ==

i e e 1 (hiba)

Rasersed bif

Should setto "0

R ]l

Voltage detection register 20

Molas;

Aftar the VC27 bit is setta "1°,

i v

1. The W12 bt iz vakd when 1o VCET bit in the VORZ register is set fo "17 (voltsge detaction circuit enablad ). Tha
VG133 bit Is g8t to "1™ (Voczvidet or voltage detection circuil disabied ) when the VC27 bl in the VCRE ragisian is sel
to 0" (voliage detection cirout disabiled).

Z. Software reset or the watchdog limor resg does not affect this registar,

L 1 Symbal Address After ragatih
| |l."i] l] |U 0 |l] |U |ﬂ | Tvere 001A16 Regel input : 0018
RESET pin ="H" metaining ; 100031002

; 1 _ j | [ Bit symibsi Bit name T 7 Futstion AW
8 ] i 4 i |
R et ewn Resarvad bl Should set to 0" Rw
i Wiater Voltage monitor enable 0: Voltage detection circlit W
b bl disahlad . .

1) Voltage detection circuil

enablad

1, Sel the PRLC3 bit in the PRCR reg@tar 1" wiite enabled) bafora writing o this register,
7. Sat tha VC2T bit to *17 (voltage datact circuit enablad) when hardwane reset 2 is used,

ihe voltage detection cirourt elapsas for ki) belora staning oparalion.
3. Software raset or the watchoog fmer reset dogs nolt affect this register:

Figure 5.8 VCR1 Register and VCR2 Register
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5.4 Voliage Datection Gircult

Voltage detection interrupt ragister’

{17 Setlhe VO2T Dl “1,

{41 et tha D40 bitto "1°.

8. The D46 bit can be selecisd

Do ot sal b 0",

When setting the D40 bt Lo *17, the fellowing setling s required.

£ Wil for td(E-A) until the detacter ciroul oporalas,
{37 Wail o the sampling e (Tha sampling clock which s setected in the DFD bit te DF1 bil Gmes 4 cycles.)

{91 Bot the G 14 Bltin the G 1 regester to 07 (iow-speed on-chip asciilaler an).
8. Valid winon the D41 bil is set o 717 [digatal Ster disabied mode)

1G. The softeara rasat or the watchdoy smoer resel do ot affect this regisiar,
11, Whzn tho 044 it s set 1017 (hardwers resat 2 whea Vdel passes), setthe D47 bit o 17 (babow Wdel)

B B8 uh = pd B2 oi : ] E}'ﬂlm Beldrass Aiftar ‘I'ﬂSEt”n:'
I | i L_L E . D4INT CO1F g Reset input : 00+

T I S e AT e FESET pin = H retaining : 010000012
borob b [ Bisymbel Bit nams Function AW ]
i : : : . T | Volsga dataction interrupt 0 : Dizabla RV
: ; < anabie bit’ 1: Enabie
R I T D41 | Voliage detaction digital filter | 0. Digital fiter enable mode (digital
Toaog i | disable mode select bit fithar circuit anablad) o
i A 1 Degital filter disabie mode {digilal
: T G filtes cirauit disablad) B
: ;B i
o op s -:T-.Fuhag& change detection {: hot delected By
¥ oo b A Hag3. % % 1: Videt passing detaction
Pl beeeieiaa.e| D43 WDT overflow detect flag? ¢ | 0: Not datecied (flag claar) RW
T 5N 1 Detectad
HEE I . 3 [
o Hesessammag 50 Sampling clock siscl b 00 famass dividad by 1 RW
I 01 : frirea.s dividad by 2
O T NP R 10 ; friras.s dividad by 4
P i 19 ¢ frivc- divicad by B RW
. i D46 Voliare manior made ssleel | U VOlage detection Interrupt | RW
LT bitE request s generated when
H passing through Vdat
: 1: Hardwara raset 2 when
| passing through et
i D47 Wolisge deiaction condition Voltage detection inlemupt A
o o = zelect bt v request is generated

of hardware resat 2

whan Voo passes Videt?

00 Owar Ydet
Notes: 1: Below Vdat S
1. Set the PRC3 bit in the PRER register lo “1° (wrile enable) before willing to this register. -
2. If the vollage detection internupt nesds (o be wsed (o gat out of stop mode agaln afier once Jsed for that

purpose, reset the 041 bit by wiiting 2 "0" and than a*1".

3. Valid when the VG2T b in the VOREZ raglster 15 set to "1" (voliage detection circult anabled),
4, 1f tha VC2T bil Js 8ol 10 “0° (voltage delachon cireull disabled ), the D42 and D43 bits are set to 0" (not deteclad).
5. This bit is sei 10 "0" by wrlting 2 0" In & program. (wrillng a 1" has no efect.)
B, Valid whan the D40 bit s set Lo 1" (vo'lage deteclon intarrupt anabled).
7. The D40 bigis valld whan tha VC27 S in the WORE reglsteris set o 71" (voliage detection drouil enabiady,

Figure 5.9 D4INT Register
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G113 Group _ N S 5.4 vnltqgg_?ﬂeﬂ'un Cirmit

5.0W 50V
u VIJET v l e =
(o1 L ——
Sampling lima ARG
{3 10 4 clock) !
u |-: - "
Intarnal resat signal : —I I
(D48 bit=1) P r
Ve bt = 1 |
Setto™" by progeam (voltage |
- debeetion: SincLit E-‘I_Bl]l&(l} ]
VEET bl : i
—l - Interrupt acknowlzdged L Interrupt acknowiadged
Voitage oetecton I " Sampling lime " 4
interupt reguest TSR L i L D j I o e A I L-—--
(D46 b=

I'he above applies lo the following conditons
« D4INT register 40 ot = 1 [voltzge detaction intarrupl cnaziad)
* DAINT register D41 ot = 0 {digrdal hiter exabled moce)

Sdbi g Hme & it ol adimgailag Glidie sieciesd i OFG bY o DFY bit

s b ——

Figure 5.10 Operation Example of Vﬂltagﬁ-éie{:tinn Circuit
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213 Groug 24 Voltage Detection Circuit

SRR PR P SO S B SRt P & P

R
Widit - —

Intemnat reset signal( @6 BT 1) |

VA bit - ’ [__

i
Sel b 17 by gogran | voltage dasection crouit enabled}

VC2T bit ] 5

M 100 it -
ilr‘u_e'rupl ackrawkedged
P

Violtage detection

interrupt request - e

{D4EB bit =)

The above appies to the frllewing condilions,
DGIMT regisier 040 = 1 (voitage desection interrupt enatled)
D2INT register D41 = 1 (digital flisr disabled moda)
DYINT registar O4T =1 | Ve ks balaw Vdat)

CMTE . CWT register bit
W13 - VORT reglster bit
WC2T (VR register bit
Dt D4INT register bit

Sampling time | & cycies of sampling clock seiectad in DFC bt to OF T it

Figure 511 Operation Example of Voltage Detection Circuit to get out of Stop mode (1)

G
"I'r[”t = TP i Sy : =
Voo i : .
Rl
i "
Intemsal resel sgnal SRR R R ____—L-__——E_
[EME it = 1) ; :
VE13 bt o | i
- Lo ta " by progrem jvchago demclon circoil eca ed) ' i
VEET bit I i :
LCM10 it I
, Irteerupt Bckrowsnged
Vel gl E e
fage detectan .
Interrupt requaest
(6 bl =)
The abrve appiies 1 e following consditsns CA10 | CNA ragister bit
D4INT reglster Dad bit = 1 jvoltage catection inkerrupt enabied) G143 : VR register bl
DM register a1 bit = 1 juse voltage dutoction inlemupl e gel out ol $10p Maded yeer . veRe ragigler bit
D4:NT reglster Dl bet = 0 (Voo is over Vael) (348 : DAINT register bit

Sampling Yira - 4 cycles of sampling clack soiacizd in DFG bit to BF 7 bt

Figure 5.12- Elparatiun Example of Voltage Detection Circuit to get out of Stop mode (2)
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=3 Group

5.4 Voltage Detection Circuit

5.4.1 Valtage Detection Internrpt

Figure 5.13 shows the block diagram of voltage detection interrupt generation cireuit.
Refer to 5.4.2. "Exiting Stop Mode oa a Voltage Detection Circult” for Getting out of stop mode due to

the voltage detection interrupt

A voltane detection interrupt is generaled when the input voltage at the VCC pin rises to Vdet or more
or drops below Vdet if all of the tollowing conditions hold true in normal operation mode and wait
mode.

« The VC27 oitin the VCRZ register is set to 17 (voltage detection circuit enabled)

= The D44 bit in the D4INT regisler is sel to “1" (voltage detection interrupt enabled)

« Thee D4E bitin the D4INT register is sel "0" (voltage detection intemupl selected)

To usa the dighal filter (D41 bit in the D4INT register is sel o "0"), set the TM14 it in the CM1 register
to "0" {low-speed on-chip oscillator on). Figure §, 14 shows an operation example of voliage detection
intarrupt generation clrouit.

The voltage datection interrupt shares the inferrupt vactor with the watchdog timer interrupt gnd oscil-
lation stop detection interrupt.

The D42 bit in the D4INT register becomes “17 when passing through Vdet is detected after the volt-
age inputted to the Voo pin is up or down,

A voltage detection interrupt requast is generatad when the D42 bit changes state from 0" to *17. The
D42 hit needs to be set toc "0" in a program 3

Table 5.2 lists the vollage detection interrupt request genaration conditions.

It takes 4 cycles of sampling clack until the D42 bit is set to "1" since the voltage which inputs to
Ve pin passes Vdel,

It is possible 1o set the sampling clock detecting that the voltage applied Lo the VCC pin has passed
through Vdet with the DF0 to DF1 bits in the D4INT register.

[able 5.2 Voltage Detection Interrupt Request Generation Conditions

| il s ol
, Oparstionmode | VCET bl 0440 b Tt it 42 hir M6 bit ! VE13 bt CM14 bit
Mormal operabon i 1 By " ” From EEJ_E o

moade! Fro 110 0%
Wait muode s q Far i g | Fomgto 1 =
Fremn 1o 02

110 Apr 27.2005 page 26 of 202

1. The stalus except the wait mode and stop mode is handied as the normal mods. {Refer to Chapter 8, "Clack

Generation Circuit.”)

2. Refar to Figure 5.14, "Operation Example of VYaltage Detection Interrupt Generation Circult” for interrupt ganeration

timing.
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C/13 Group 5.4 Voitage Detection Circuit

Vel dalaciion cirsul S cibagn climt i mtamipt genereiiin izl
! BF1 2 00
| /-
| i £ o m et e T ] bttt
Ly wilbirg 8 20F b pnograem.
[Tevsd W VT B T
| vl I didckan oyt
| FRIhES dinaobecly, DU bd s a1 T
WL
ezt i | [ -
iprudiad J i Vel
k o s -
el (R il HHIPEL
e Wehiage dabrchan signa:
15 "H whem W G2F bi [ Wik atin
{dmaiad] el gl sicrad
b
Wilchdng Smer ook
TR [ 047 !
I S ‘_'_[ ] Den — 1 Hit haaren tmaund 2
| | WWalniudoyg times | A
T e | b mignal || Thim (5o satt i "k il e el 1T i @ g,
a0, Y, DD DA%, OFD, DFY, D45, D&T: i in T4 ST regizln! LM B S ik '
WOE B VO reglsler At B Chd sl
WIGIT- Bt W e i
Figure 5.13 Operation Detection Interrupt Generation Block
VGG EE— / \ pm—ie——
VE13 bit o | | e
bkt ook I I

Ge="
| 1

sappling ! sampling | Il saming I : samiling |
I ' I

: I

I Mo waltage daledlion inlarrapt

I | signals ars generated when D42 bit

I h is "=

N i

|
|
|
|
|
l
—Iﬂr__:_!] 3 U 1
| I
| |
| :
| |
: |

Chuloun of o.gita filer?

| P | 1| L )
47 bt =t e Tk ey I | el . i I |
: : 1 | ‘ ]
! I Sat D42 Gt 1o 0" Set D42 bit bo O
| i 1 Z I
: | ir = program {not i1 B program {not
[ | datacted) U deteclsd) !
Wolage dibisclion sl R | == e e ‘-’ . f
[RCE AT TR u
I
o | 1
MNotes: ’
. 040 5 "1 voltage debaction inyernpt arakied) L2 Bitin DAINT ragister
2. 0wpalt of ba digite! libar sk v Fugons5 11 VTR B WORT register

Figura 5.14 Vaoltage Detection Interrupt Generation Circul‘tﬂ:ﬂparatinn Example
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G13 Group . .54 Voltage Detection Circuit

5.4.2 Exiting Stop Mode on a Voitage Detection Interrupt
A voltage detection interrupt is generated when the input voltage at the VCC pin rises lo Vdet or more
or drops below Vdet if all of the following conditions hold true in stop made.

+ The VC27 bit in the VCR2 register is set to *1” (voltage datection circult enabled)
= The D440 bit in the D4INT register is set to *1" (voltage detection interrupt enabled)
= The D41 bit in the D4INT registar is set "1 (digital filter disabled made)

» The D46 bit in the D4INT register is set 0" (voltage detection interrupt selected)

The voltage detection interrupl shares the interrupt vector with the watchdog timer interrupt and oscil-
lation stop detaction interrupl.

The D42 bit in the D4INT regisler secomes “1" when passing through Vdet is detected after the voll-
age inputted to the Voo pin is up or down.

A voltage detection interrupt request is generated whan the D42 bit changes state from “0" to *1". The
D42 hit needs to be sette 0" in a program.

Table 5.3 lists the voltage detection interrupt request generation conditions to get oul of stop mode.

Table 5.3 Voltage Detection Interrupt Request Generation Conditions to get out of Stop mode

WCET bit i D0 biv [ D37 Gip + D42 bis L bt 1147 bit WA bt l
+

|
St T b gt b h————————
| |
| | ¢ a Joc

Fioer 0o 1
| From 1o 0 |

| Crppralion mode

t!_tq:- rasdn

Notes:
1. The status except The waii nwwla ans stop node is handlad as the nermal mode: (Refer to Chaptar 6, "Clock
Ganaation Sircait.")
2. Refer to Fugare 5,14, "Operation Exarple of Vialtage Datechion Interrupt Generaion Circult” for interrupt generation
timing.
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213 Group

. Clock Generation Circuit

The ciock generation circult contains twa oscillator circuits as follows:
= Main clock oscillation cireuit
» On-chip oscillator (oscillation stop delect funclion)

Table 6.1 lists the clock generation circuit specifications. Figure 6.1 shows the clock generation circuit.
Figuras 6.2 to 6.4 show the clock-related registers.

Table 6.1 Clock Generation Circuit Specifications

. " On-chip oscillator
- Main clock . . _ i T
| osclilation clrouit High-speed an-chip osciliator Low-spead on-chip ascifatar

Useofclock | *CPU clnck source |« CPU clock source + CPU clock source

= Peripheral funclion « Peripheral funchion clock source | - Peripheral function clock source

clock source « CPU and penipheral funclion « CPU and peripharal function
clock sources when the main clock sources whean the makn
clock stops ascilating _ !:_tpfz_lg_;t_qps pE_icIﬂaﬁng
Clock frequency | 0 te 20 MHz Approx. 8 MHz Approx. 125 kHz
Lisable ogcillator .« Ceramic rasenator - —&
| = Crystal osciliater e
Pinsto conmec XN, XouT' Mote | Mote !
oecillaior
|
Dsciliation starts  Present D Present Present
and stops
s . _ R S I '.

Osciflator stelus Slopped Swpped Osoillating
after rasel
Cther Extemally demved

CoCE can be infut e =

Notes:
1. Can ba uzod as Pde and P47 whisn the on-chiroscillator elock is wead for CRU ciock while themain clock nscilation

cirguit is not wsed. : 0 : 7
2. Set the CMOE Tt in the CTMO register to =1 (insin cloex stops) and tee T3 bit in the CWM1 register to =17 (XN-X0UT
parnd when 1he galernal cigek is incut
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6. Clock Generating Circuit

[FiFrEpeed nr-chip ccilaldr ool My slar [7-a8)

Frequanny adasibie

(0= ap e - —

LRl |

e s

HESE
Paritwary iogetid—

P G i3l
Intceraa
Pl
b el

Pl

o
[R e
|

-

-

YA G

R T, GO B O et ikl
CRAEG, At Ol Gl CRAT disen ORIy
Do, DL, GO B e GO eyt
WHEG, s HG ] s e D g e

Uharirasion slap dedscbion coeeul

Fun Gl e i o whiet DIEDOT <
Pl goraniliin

pam b Sock S T AT —
Wain dock e dewcior . — S - O s Slop
and cnanga, L e e T Craritution sk
Achara caaim Ll gentian eVEUE [T dabetin
SR ke waichites | b Wil tmer
Himar S N L) 1
! inkaiEE alulestion
i EiHUT]
i CHINE L0 amilis) papres
Matne:
: 1. Sl ine garre ¥l 16 e OO0 B ane D0 51
1

Figure 8.1 Clock Generation Clrouit
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3
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[
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213 Groug _ 6. Clock Generating Circuit

Systam clock control register 9

N TLUR UL R 1

[ : : Sy bl Atdress  ARer reset
fof T loft] folo]  cuw o0 Ga
{ Bit gynibal I Hit name " Funcien  |[RW
; .._..{ﬁ ot Raseried Bt | Satton! R
: ooz |WAIT Sedip1ed ncbon | 0 Do ol stop penpheral fumction clock un wall iode | Ry
! Gk ston el 1 - Stop perphan finetion clock in wait meada
E 53] Foziswed Lk . Set oY =T
i = fl
e A I:TH:P Ragenoad bil = Sal ta 0° o Ay |
1 !
- ) }_'T:THEJS T Hin ik (A Ao jsteq | B - Cn T R
G | I:h‘i“‘_ _ 1 G o |
] R 05 CPL choek divigion aslect [0 CM1E and CR17 wslid |
""" ‘ s L0 1 - Dividde-tiy-A made RV |
ChES et [riei-ﬂ-‘-.--;sn.'.’:.‘ut Set o 0" i
Mmﬂ B P ST s - — I e

1. Set the PRCJ bit of PROR rogister lo "1 (wiite enabia) belore writing tethis régister.
2 The GMOE bit is provided to siop e main chock when tha er-chip sscllsior made |3 selected. This bi: cannol be used for detection
85 to whatner the main clock stopped ornot. To giop the main cock, the following setting is requined:
{1) Set tha OGO and GG bits in the OCD -egiata to “00:" (disable ascliation step dalaction lunction),
(2) Sel the GCDZ bitta “1" (on-chip oscillatcr clack sedeclion]).
3: Sat the CMOS bil lo "1" {maln slock stops) anc the CM13 bitin e CM1 registar o 17 (a-XouT ping when the extesnal clock is input,
4 When tha CMDS bil is 36t 10 °17 (main clock stop), Pd4e and P47 can be used &5 npul parts.
G When antaring slap mode from hioh or middia speed made, the CW0E bil s 5at to "1 (divide-by-8 moda).

System clock control register 17

b7 of bbbt bI ok WY BO

:I | r‘ﬁlu J | Symbal Addiass Aftar reset
Al bl 4 G 00a7 16 e
Pl I BRsymbnl T Bitname [ Funciion =
bl T AT oMt [ teck stap cove b7 |0 1 Clackan '
: =R i 1, All clocks off (stop mode) o
é . I i. ..... (b1} Reserved bit Sel e 0" B
' L : {b] Rasarvcd ki Sel o D" RWJ
BB 5 1T nput port Pds, P4y |
b S Cri1a | Port ¥e-$oUT swilzh b’ g 1 XINXOUT pin Ry
i ' 1 . 1 v 5 T H
: = B Law-speed a-chip 0! Low-spead on-chip ascibaior o
b OM13 | s illalion slop bits® 1: Low speed on-chip ascitator off R |
cor ot s [Hin-Xout drivecapacity | 0:LOW -
B selact bit! 1: HIGH R
P lemeemeecined opge |GPU clock divisicn 00 - No division miode RW
salect bit 194 0 1 Divisicn by £ mode
: . 10 Divssion by 4 moda
f
=HESmEEE SRS L 11 Dhvigion by 16 meade RW

Nates:

1; Wirits 1o this register after setilag tha PROO bit of PRCA ragister 1o 1" (wiita enabie).

2: When anearing slop moda from high or middle speed mode, e CW15 bil s et e "1" {dre capacity high;.

3; Effachive whan tha CMOE it ig 0" (CM1E and CMIT bils analéa)

& If the CM1D bil |s “17 {stop mode), the internal leedback rosisior becomes insffective.

5 Thie CW14 bit can be-set o 1" {low-spead ar-clup escillator off) f the QCDE bil=0 {main dock selecled ) When the DCDE bit is
sal to "1" izalecting on-chip oscitlalor clock), Ba S84 bil b2 get 100" [Iow-spaed on-chin oscHlatar on). This bit remains
urcharsyed wian 1" is writtan,

6 When using votages detection interrupl circwl, G4 Bt 5 sef to 0"

7: Whan the CM10 Bit s set te "1" {stop mode) or the CROS Bit i tha A0 reglster 1617 {main clock slops) and the CAMT3 B is set
o "1 (Min-PouT pin), the XowT (P47} pin becomes "H",

When the Ch13 bil 15 et W0 0 inout ports Fda. P47, tha P47 (XouT) enters inout mode,

Figure 6.2 CEI‘.I Register and CM1 Register
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Oscillation stop detection register’

B? b8 b5 b pd bd b1 bl

D—-ﬂ ﬂ ﬂ.]ﬂ| l—|——|— girghcm Pﬁ%%rg‘s? Aita{}’;?:ﬁt

Cob b T Bit symbol | " Bitmame ﬁ o Function RW
Eoaldod EoE s Oacilat BT 5
BEEREEE IR i 0 0: The functian s disablead* RW
‘ EEodob o pee—— 0 1. Do not sel
1 E : ‘: E : i £ | ocDi 1 0: Bo not sat
‘ IR I i | 1 1: The function is enahled?

s (5 Talny: . w0 Select main dock? RW
| ' ' ' ' s

o Syystm glock select it 1: Selact on-chip oscillatar Elﬂﬂk‘z

PR | | ) 0: Main clock on

oA ooDa Clack manttor bit 5 1+ Main clock off RO

ST ] [h];..hq,} | R ESEWE‘H hit SEt o ﬂl:l_- RW

Notes: B

1, Sat the PRCO bit in the PRCA regisler 1o 17 (write anable) before rewriting. this register.

2. The OCD2 bit is sat to 1" (selecting an-chip oscillator clock) aulomatically if 2 main ctock oscillation stop
is detected while the OCO1 o QCDO Lils are sel 1o =117 (osciliation stop detection function enablad). If
the OCD3 bit is set 1o " {main clack sieps) he OCD2 bit remains uncharged when trying Lo write "0°
{main clock selectad),

3, The QCD3 bit Is enabled when the OCD1 o OCOJ bits are set to 112" {oscillation stop detection funclion
enabied). Read the OCD3 bit several timas with the cscillstion stop detection interrupt procassing
program o determine the main clock stale

4. The OCD1 1o OCD0 bits showld be set to “002° (oscillation $lop datection function disabled) before

entering stop mode or on-chip ascillalor [main clock stops).

, The OCD3 bit remains set lo 0" {main clock on’ il the OC01 o OCDA bits are set to "002"
. Tha CM14 bit goes to "07 (low-spieed on-zhip oscilator on) if the OCD2 bit is set o *1° [on-chip oscillates
clock salacted),
7. Refer to Figure 8.7 “switching closk suurce from luw-speed on-chip escillalor to main clock” for the
gwiteing procedure when the mair clock re-oscillates ater daetecting an ozcillation stop.

i Ln

o by mesr e i il RE A e e o

Figure 6.3 OCD Register
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High-speed on-chip oscillator control register 0

by bbb b3 B hHL EE wT LU

e e e Symibni Acddress Aftgr reast
[ee[o]eeoTo] | HRD) 085 O0ve
g by oty oo Bit symbol Bil name o Funclion RW
' ' ) . MR ) g speten Gr-ahip U Hgr-apoad on-chip osollator off W
i A (O asciltator enable bit - Harrspend or-chip oscillator on
Bl BN L e B, {r Low-speed an-Ghip oscllator spected?
P ! Al m,-ﬂu::ﬁ.? st big - Hig-speed or-chip ascllator sakectea hid)
Ly gy [ Reserved bt Setto " || RW
N-JIZEEI | P —— gy - — - - [

1. Thi HRGT bi - shouta be gnargeo undar the lollowing canciiass
= HROD = | [high=spead an-chip osc i nrg
« SR ruggalar M4 bt =0 [low spaed sorahip ascillalar oh)

2. wWnen wrsing “0low s unclug g e seheited) B lie HROT Bl 2o pob wite "DYRigh speed an-chip astillalor slops, o
e SR b simultareonsly . Sat the HROO D0 0G 07 afer satling the FIS0T A Eo 07

3, B L R0 bl iy ihe PRCR register 1o 517 Daribs gaabale) buliey renenitiog this ragister.

High-speed on-chip oscillator control ~egister 17

(TR | IEET - VLR TR Y 1 |}

o : ST ' Syinbol Adieress Aller rasel

iﬂ___ ; | HR CHIE 418
: - SELE T Fanglienr e [Rw
. ‘ Tha Pavusncy of high-sseied gocehop ceadabns 2adjustan wih bits 0 ta bits 6. Ry

i I Paraod of Fegi-spaod oLl ascitalkar
R = (el HA et + (G % bE - 12 % hE + 18 % bd + £ 3 b +4 W E2 - X M B + b} 4 W HR)

Bit T grieli] B s L

| M —— s - s

MgHa;
* Sl the PRCE it mn tne PRCS reg@e 1001 cwire enasie) helore rewntirg 1h s reg sl

ks T T

“igure 6.4 HRO Register and HR1 Register
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i3 Group 6.1 Main Clock

The foliowing deseribes the clocks neratisd by he clock generation circuit,
6.1 Main Clock

This elock ig supplied by a main clock oscittation circuit. This clock is used as the clock source for the
CPU and peripheral function clocks, The main clock oscillator circuit is configured by connecting a
resanalor batween the XM and X0uT pins The main clock oscillator circuit containg a feedback resis-
tor, which is disconnected from the oscillator circuit during stop mode in order to reduce the amount of
power consumed in the chip. The main clock oscillator circuit may aiso be configured by feeding an
externally generated clock o the X pin. Figure 6.5 shows examples of main clock connection circuit.
During reset and after reset, the main clock is turned off.

The main dock starts oscillating when the CMO5 bit in the CMD register is set ta "0 (main clock on)
after setting the CM13 bit in the CM1 register to “17 (XIN- XDUT pin).

To use the main clock for the CPU clock, set the OCD2 bit in the OCD register to "0” (selecting main
clock) after the main clock becomes osciliating stably,

The power consumption can be reduced by setting the CMOS bit in the CMO register to "1" (main clock
off) if the OCD2 bit is set to *1" (on-chip oscillator clock selectad).

Note that if an extemnally generated clock |s fed into the XN pin, the main clock cannot be turmed off by
setting the CMOS5 bit to “17_ If necessary, use an external circuit to turm off the clock.

During stap mode, all clocks including the main clock are turned off. Refer to Section 6.4, "Pawer

Control."
hicrogomputer Microcomputar

{Buit-in feadbath resictor) {Bilt-in feadback resision)

i Xour N it
‘L T Open

Mobe |

< Ra
|

Externally derived cloci:

i Jfy :
S T oo e LT

hize: insedt B damping rasistor i regquies, The resrziance will vany depending on tha ascillatar and he osciligtion drve
capacity satting. Wso he value ‘ocahmended by the maker of the osciliatar.
Whan the oscillabion dive cagicsty s sal to low, check that osallation is stabla, Also, if the ascillaler msanutaciucac's
data sheat spocifies that a feadsack resktor be added extermat to the chip, inged & ethICK resisior Datwaan XIN
and XouT fallowing fha insirction,

Figure 6.5 Examples of Main Clock Connection Circuit
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2113 Group o 6.2 On-chip Oscillator Glock

6.2 On-Chip Oscillator Clock
This clock is supplied by a on-chip scillator. There are two kinds of on-chip oscillator: high-speed on-
chip ascillator and low-speed on-chip oscillator. These oscillators are selected by the bit HRO1 hit in
the HRO register.

6.2.1 Low-Speed On-Chip Oscillator Clock
The clock derived from the low-spead on-chip oscillator is used as the clock source for the CPU
clack, peripheral funclion clock, [RinNG, fRiNG128 and fRING-S.
Adfter reset, the on-chip oseillater clock derivad from low-speed on-chip oscillator by divided by 8 is
selected for the CPU clock.
If the main clock stops oscillating when the OCD1 to OCDO bits in the OCD register are “112" (oscil-
lation stop detection functicn enabled), the low-speed on-—chip oscillator automatically starts operat-
ing, supplying the necessary clock for the microcomputer.
The frequency of the low-speed on-chip oscillator varies depending on the supply valtage and the
operation ambient temperature. The application products must be designed with sufficient margin to
accommodate the frequency range.

6.2.2 High-Speed On-Chip Oscillator Clock

The cleck derived from high-speed an-chip oscillator is used as the clock source for the CPU clock,
peripheral function clock, fRING, fRING128, and fRING1-fast.

After reset, the on-chip oscillator clock derived from high-speed an-chip oscillator is halled. The
uscillation is started by setfing the HROQ bit in the HR{ register to 1" (high-speed on-chip oscillator
on). The fraquency can be adjusted by the HR1 register.

The relationship between the value of HR1 register and the period of high-speed on-chip oscillator is
shown balow. I is noted that the difference in delay betweesn the bits should be adjustad by changing
each bit, Bit ¥ should be set be "0°

Period of high-speed on-chip oscillator = 1d(HR offset) + (64 X b6 + 32 XbS+ 16X b4+ 83X b3 + 4
¥ b2 +2 % b1+ b0 X 1d(HR)
b b b6 Bits in HRA register
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6.3 C_:F‘Lr' Clock and P_e_rth&rai Function Clock

6.3 CPU Clack and Peripheral Function Clock
There are twao types of clocks: CPU clock to operate the CPU and peripheral function clock to operats the
perpheral functions. Alse refer fo "Figure &.1 Clock Generating Circuit”.

6.3.1 CPU Clock
This is an operating clock for he CPU and watchdog Wimer.
The tiack source for tne CPU clock can be chosen to be the main clock or on-chij oscillalor clock.
The selected clock sotirce can be divided by 1 (undivided), 2, 4, 8 or 16 to produce the CPU clock. Use
the CMOB bit in the CMO ragistar and tha CM17 to CM18 bits in the CM1 register to select the divide-
by-n value.
After reset, the low-speed on-chip cscillator clock divided by 8 provides the CPU clock.
Note that when entering stap mode from high or middle speed mode, the CMO6 bit is set to "1 {divide-
by-8 mota),

6.3.2 Peripheral Function Clock {f1, f2, fs8, fa2, faD, h1si0, fasi0, 132510, fRING, TRING128)
These are operating clocks for the pengheal Tunclions.
Of these, fi (i=1, 2, 8, 32 s derived from the main clock or on-chip osclllator clock by dividing them by
i. The clock fi is used for timers X, ¥, Zand C.
The clock i8I0 (j=1, 8, 32) is derived from the main ¢lock or on-chip escillator clock Dy dividing them by
i The clack fisio is used for serial inlerfaca.
The fab clock is produced from the main clock or the on-chip oscillator clock and is used for the A/D
converter,
When the WAIT instruction is executed after setting the CMOZ bit in the CMD register o 1" (peripherai
function clock turned off during wail mode), the clocks fi, fisio, and fap are turned off.

6.3.3 frinG and fRING128
These are operating clocks for the periphersal functions.
The fRING runs at the same frequency as the an-chip oscillatar, and can be used as the souce for the
timar Y. The frING128 is derived from the fRinG by cividing it by 128, and can be used for Timer C.
When the WAIT instruction is executed, the clocks frING and fRiNG 128 are not tumed off,

6.3.4 fring-fast
Thig is used as the count saurcs fo tha tmer C. The frRiNG-fast 18 derived from the high-speed on-chip
oscliiator and provided by setting the HROO bit to **" (high-speed on-chip oscillator on).
When the WAIT instruction is executed, the clock fRING-Tast is not turned off.
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13 Graup 6.4 Power Control

6.4 Power Control
There are three power control modes All mades cther than wait and stop modes are referrad to as

normal peration mode.

6.4.1 Normal Operation Mode

Normal operation mode is further classified into four modes.

In nonmal operation mode, because the CPU clock and the peripneral function clocks both are on, the

CPU and the peripheral funclions are operating. Power control is exercised by controliing the CPU

clock freguency. The higher the CPU clock frequency, the greater the processing capabllity. The lower

the CPU clock frequency, the smaller the power consumption in the chip. If the unnecessary oscillator

circuits are tumed off, the power consumption is further reduced.

Before the clock sources for the CPU clock can be swilched over, the new clock source to which

swilched must be oscillating stably, If the new clock source is the main clock, allow a sufficient wait

tima in a program until it becomas oscillating stably.

+ High-speed Modeg
Tha main clock divided by 1 {undivided) provides the CPU clock. If the CM14 bit [s set to "0” (low-
speed on-chip oscillator on) or the HROO bit in the HRO register is set to “17 (high-speed on-chip
oscillator on), the frING and fRING128 can be used for timers Y and C. Whan the HROO bit is set to *1",
frivG-fast can be used for timer C.

= Modium-speed Mode
The main clock divided by 2, 4, 8 or 16 provides the CPU clock. If the CM14 bit is set to “0" {low-
speed on-chip oscillator on) or the HROO bil in tne HRO register is set to "1” (high-speed on-chip
oscillator on), the frRING and fRING 28 can be used for timers Y and C. When the HROO bit is setto "1",
frinG-fast can be used for timer C.

* High-speed, Low-speed, On-Chip Oscillator Mode
The on-chip oscillator clock divided by 1 (undivided), 2, 4, 8 or 16 provides the CPU clock. The on-
chip oscillator clock Is also the clock source for the peripherat funclion clocks. When the HROO bit is
sat to 17, foiNg-fast can be used for imer C.
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ori-chj 95cillator clopk when the CA9
RO registar HRO1 bit=g) (fow-g
Shead an-chip Osciliator jo Ugad
# hl‘gh—spﬂeﬂ -chj |

M14 bit=p {low-
T-chig Dscillator selected)
5 th h Ostillator glooe whan th
fon)and HRgs bit=1 thigh-spgag On-chy

register O

B NRO registar HROO bit=1
IR gscillatye Selected),
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6.4.2 Wait Mode

.84 Power Controf
In wait Mode, the CPU eigpp '8 turneq O, 50 arg the Cpyy and the Watchdog timer becayse both 514
BPeratay by lhe CPy tlock, Ere.-t:ausa the TAN clogk and “Nh-chip O8cillatar Clock toth arg on, tha
Peripherys funetions Using thesa Clacks ke P Operating,
Feripher ! Fu ion Clock Stop Fum:tj-::n
IFthe Chiop bit jg +9 {perfph:hraJ inietinn Clocks furned off during wait Mode), thg F 2 1 f32, Figi
fesio fazsi anid fagn Clogoks =2 Mirmget off whan n wait D, With the Donwgr r.:nrrsumptmn reduced
thay Nilch
Entering Waijt Mode
The m!crm:crmpumr 5 Placed | 0 walt Maie 0¥ exany, ting the WAIT Msiruction
Pin Statys L‘Iunng Wait Mog
e slafug before Wail mode i e Ty P
Exitmg Waiy Mode

l‘n!em.rpt is the same CPy
N Was exacyley.

Exit waj Mode ang Usage Cnndmuns
CMnz=y

CMoz=y

Can ha bsed wien Opesating wim
i Can be (zgg
D —
BT G- 5y Mioda
Can b:useu E;.:. T

Al STV oy Wt

Bipma) clogk
Timgr x Wleey
e T

= =gt
Ml
e e

Danbeusm.hn Bl
=
Cin e Usg |

Nt couiar Mg
i all e Can e Used whgp EEINGNG Inpets MmO T g
WA inndag ST ks
miar z iferryp _‘_‘_'n_e-'_'.'_rﬂlft‘-‘_if___ 5 ~ O Flof use)
i G&nb&:qsed T Mgl (D gy Lae) _
Can ;&Haa_ T Bt (INTE g INT3 can be ser r thire
—_—— : _"‘—‘—-—-—-—._
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lage detert g, ey Gan ba tzay B
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6.4.3 Stop M d
In S10p mgde all O5gillatar CIFCUlts are turnag off, su are the Cpy tlock ang the Beripharg) function
Clocks Tharefare the Cpyy and tha Ferinherg) Tunctions Clocked by these top o fating. The

disable §)
* Pin Statys in Stop Mode
The Siatyg befare Wait mods s relaineg
HﬂWever, the XﬂU?‘{Pel?j Pin is halg H whan the CM13 bit in the CM1 Fegister is gqy o (Xin-Xou7

pin). The P4?{J(DUT} s in input slate whap the CM13 bit is gay ta *g ¢ iNpUt port Fdg P4z).
. Exl‘ﬁng Stop Modg

Alses, s gl of the Perigiers) finetigr interrupta ol used g €Xit stap Mode, cet the ILviz g ILve g
bits 1o “000g~ '

2. Settne | flag tg =1

3. Enable the Peripherg) 1, iCtion Whise MMarrypt is o be WEEH to ey Stop moge
Ir thig Case, when an Hitarr it fequest 5 denerated 404 the Cpy clock g therehy lurned on. Y
I Herrung SEQUEnce o A8l

e CIock divide By 8 oF 1 COCK which ig Ysed righy Before Slop made jy Used for fhg CRLU
ok Wiz Exiting stop Mode Hy 4 Lerinhers) function tern, gt
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i3 Loy 95 Osettation Slop SLetection Functian

The 95Cilation Stop detectian funiction g Such that main clogk Dscillation Circuit Stop is detecteq. The
Cscillation Slop detestigr, furiction Can be enghleg and disableg by the CCOD1 to OCDO bite in the OCo

Table 6.4 lists the sPecificationg o the oscillaion stop detection function,

Where the main ¢lack Coresponds 1 the Cpyy Clock souree and lhe OCoy te OCop bits are = T
(oscillation 3lop detectjgn functian Enabled) fha S¥slem jg Paced in tha follo wing state i the main clack
Comes to g halt:

*OCD register Ocpo bit = 4 [ser‘ectr‘r:g On-chip oscilgror clock)

0OCo legister Oon3 bit =4 {Main claey slopped)

=CM1 Togister 14 bit=p {(low-gpecg 90-chip oscillator Oscillating;

lable 6.4 q:iﬁg::ﬁnn Stop DFtEEEEU"F Hg_gﬂqq_ﬁ_geclﬂcaﬁsn% H_Eaﬁon B ey
T iz A e X TS SPEC 5o I ————
Oscillatign Slop detectapig clock ang [ f(Xm) = 2 MHz

frequency bandwidty I!

Enabling congiion for oscillation stop | S8t OCDT 1o Gepy bits tg 41757 fusE-FaﬁcT:Tstop detecion -

detection function lunctign enabied
e‘ﬂi"_ " - — -—‘I—\—.. —1|——‘—:—\_-I — ___-E___-_‘I_-_‘__‘_____-_-_-_-_ _'_"—-—-_.._____—-—-_..._l—-_.._—
Operation at oscillation stop detaction Oscillation stop detaction ntermpt OCCurs

o the Main clogk
*Toenter wait mode while using the Osciltatian stop detection funclion, set the Cpgo bit to “g- {periph-
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Voltage Detection Interrupt

Generated Interrupt Facior TF T Bit showing interrupt seurce
Oscillation stop detection

(a) The OCD3 bit in the OCDregister= 7 —— =
(@) or (b)) | 6) The 065710 65 70 bits 1 the GCD regisier = 177 ang s
| OCD2bit= 1
Y ___ ——— —
Watchdag timer '

| The D43 bit in the DainT register = 1 '
| The D42 bitin the DaINT e ster=q

gl

Voltage detection ——— -

_‘—-—-_._____—-—_.__

Determing savers tithes inar the Fiain cloek js supplied

e I
Set OCpy 1o OGN bits 1o gos
fescilfabion st detectinn functing tisablad
r——i [T
Sel $opg bit 1o @
{SRlEChing rain Clock)

T ;_E}:_ sz

0203 to ey Hils: Bits i QCD register
‘igure 6.7 Switching Clock Source Freoim

Low-speed {Iﬁ-_ci'iEEsT;ﬁa_tthﬁ?aTn Clogk -
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€13 Group - I Protection

> Protectinn

In the event that & RIogram runs gy of contral, this functigr protects the important fegisters so that thay
Will nat be rewrittan easily. Figura 7.1 shows the PRCR register. The following lists the registers protected
by the PRCR fegisier,

* Regislers protactad by PREO bt Chay CM1, ang acn, HRO, Hiq reqistars

* Registers brotected by PR Lit: PMO and FMI registers

* Registers Hrolected by PR o 0 regidne

- Registers Protected by prca bt VCRZ and D4INT registars

Set the PlCy bit tg “17 (write erablag Jand then write to any add Me8s, and the FRC2 bt will be set to -
(write Prolected), The fegisters prolected by the PRCZ hit should be Changed in the nextinstruction afier
Selting the PRC2 kit 01", Make sure s nterrpts will Lo between tha instruction in which the PRC Y
bit s gt g =4+ and (ke nax| instructon The PRCD PRCT and PRCA bsits are not automaticaiiy setta “pr
By writing to 2Ny address, They ean otily be set g 0" i a orogram,

R i e —_—— — e — T——— B s ——-_—1_—n__—.—-—-]

Protect register

B Ll ny L | h?_h: i)

[ Toly J T Symber Address - Afer pacat
L,_L,,L,..l_,_ ] | 000ATS  00XXX0n0s
41 R T 7 et S
i [ . ————— R S _—— e ——

' i i i i
i
i i i i

Frotect pit Enzble wrije I3 TR0, Cpag Qo0
ters

RO, HF 1 rogis

0 Write Prolaciad
15 Writa Bnzablad

_.._1-_-...-._._...._.

e

i i / e oo i
.'I ; r' : Enable wrilg 1o PO, PRl
oo ¥ Prikact bir 4 rigisleny
R : 0 Wirits Broteciaq
I oo T Writn enabied
A e i I == e
I ¥ ] e
£Log oo Erable write 15 ppp register ||
L] ] i i 1 -
oo ¥OESES Frotec| by o
: P 0 Write Protecieg
' i 1 Wriis enablag!
i Enable writs g VCRI, ndiwT
. Fratect oy 3 registers
f 0 Write Proteciog
! 1 Write enabled
: ety
:' Rezerney ]|
H —_—
. Resarvad bt When read, itg contant is g,
MNotes R R S T e— T

9 1o any address aper salling it ta “1*. Other bits are not sey g «g-
st iNerefore be sel io "0"in g program.

A e :
J9BO111-0110 SN ESAS
\H




203 Growp 8_. F’{Qc&ssgr Mode

. Processor Mode

8.1 Types of Processor Mode

The processor mode s stgle-chip mode. Table 8.1 shows lhe features of the Processor mode. Figure
8.1 shows the PMO and PM1 regisicr

Table 8.1 Features of Processor Mode
i o e
Processor mode , ACCess space Fins which are assigned /0 ports
Single-chip rmode SFH, internal RAM, internal RO All pina are 110 pons ar peripheral

funetion 110 ping

Processor mode register 11)

WP Tol0]g]
I e I T —
P L Riessarved b St ta
bor g {b2-b0] TR RW
b 5o ow o : -
T P ftware resat bit Selling s bit fo "1 raseis the
Foeon I Messwosed e Slhasiecs ! micracomaiier. Wean read, Iz R
R L content |s “0" ]
] i i i p—
i T ST Naihing is asigned. When write et o 0 When raad. it
(b7-hd) covtant i *0r, I _‘l
NOTES: _ [ — T

1. Sulthe PRCT bt iy the PRCR nagistus 1 v {wiite onabie) beiore WG 1o this registar,

Processor mode register 1{1)

L I kT Symbial Addrass After rese
T T
Q{M. 6! 1 P 000516 001e
' [ Bitsymboi [ Binams | Fme
PMi0 Uaia area access enable 0 Disablad
B "| 1! Enakied

Reserved nit Set ta gn

T.1

[l
[
[
i
L)
"
[
q
"
i

Ll
[
I

"
i

i

'

WET intarmupbrasat 0 Walchdeg fimer i
switch blgl) 1! Watchdug timer raeat?

igned, Whan writs, sat 100", Whey read. iis

e T

Moihing is ass
contant s {),
e .
R e | (b7 Recerver bit Setto Q" wa
Noles: R e, T

1. Set the PRCA bit i the FROR register 40 "1 arile enabie ) before writitig (o this register

Z. PMAZ it is gat 1 =4 by wrilicg s 17 in a Program. {Writihg & “0° has ng affact,)

F
&
l‘,.\_.

Qe Bl Borrs————— e i
“lgure 8.1 pmo Register and PM1 Register
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. Bus

During access, the ROM/RAM znd

access space,

The ROMIRAM and SFR are connected to lhe CPU

bits) units, th
space.

258 spaces are accessed (wice in B-bil

‘able 8.1 Bus Cycles for Access Space

Access space Bus cycle
SFR 2 CPU clock cycles
ROM/RAM 1 CPU clock cyclas

fable 9.2 Acce

28 Unit and Bus Operation

the SFR have different bus cycles. Table 9.1 shows bus cycles for

through an 8-bit bus. When acoessing in word (16
units. Table 9.2 shows bus cycles in each access

e
Space SFR ROM/RAM
Ibivﬁn address | oo} eloek | _|__| L_F CPU clock I_‘I*_I_—'l___r
s Addiess ) Even X Adcress
Data H—ﬂﬂiﬁ____}{ Data Data
Oddaddress | CPUGlaek | | L |ePuclock [ L[ 1 T
byte acces: Address 1___ "_Q_d_ d ______ :‘( Address Odd
Data Dala XDstaX
Eva; address | OPUY ciack |_—L.I!__I _l'_—Ll_f—f | CPU clock m——[__f
wuoid accass
Al ress h: Evel T Fuiine k Address X__E-.-!_-:n _j{ Evanﬂ_____}(
Data }f, Dat ¥ ¥ D*; 11}&' Data
Odo addiess | CPU clock [ | [ 7] | 1.1 | cPuciosk i L L F

word access

Addrass x__—(__,ﬂ _:1{ ___.éq,d F_'J-:x
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=13 Group _ 1. Watchdog Timer

1. Watchdog Timer

The walchdng timer is the funation of detacling when the program is out of control. Therato re, We recom-
mend using the watchdeg limer to imaprove reliabiiily of a system. Figure 11.1 shows the watchdog timer
block disgram The walchdoy Uner contains a 154 counter which counts down the clock derived by
divieding the CPU zlack using the preseater, Whathar lo generale a watchdog timer interrupt request or
apply a walchdog himer rese) 45 dn Gperabion to be pefarmed when the watchdog tmer underflows after
raaching the terminal counl can e sefected using the PM*2 bitin the PM1 register. The PM12 bit can
arly be selto "1" {reset). Cnia this bitis set lu “17, it cannol be set 1o 0" {watchdog timer Interrupt) in a
pragram. Refer to Section 5.3, Waltchdog Timer Reset” for delails,
The divide-biy-N value for tha Prescaler can ue chosen to be 16 ar 128 with the WDC?T bit in the woDoe
register. The pariod of wat hdog mer can be caloulated as given below. The period of watchdaog timer is,
however, subject to an error due 1o the prescaler,
Prescater dividing (16 ar 128) X Watehdog tirmer count (32768)

Watchdog timer periog= ——— ———~ CPL clock

For example, when CPU clock = 16 MHz and the divide-by-N value for the prescaler= 16, the waltchdag
timer pericd is approx, 32.8 ms

Figure 11.2 shows the OF3. the WD, the WOTR and the WDTS registers. The walchdog timer opera-

tion after resat can he salecled using the WDOTON bit in the option function selact register (OFFFF

dddress),

* When the WDTON bit is o {the walchdog timer is stg rled automatically after resat), the watchdog
timer and the prescaler botn start cournting automatically after resat,

* When the WDTON bit is *1° (the walchdog timer is inactive after raset), the waichdog timer and the
prescaler both are inactive afler resal, so that the watchdog timer is activated to start counting by
writing to the WDTS register,

The WOTON bit can not be changed ina Program. When setting the WDTON bit, write "0" into bit O of
OFFFF1s address using a flash writer. The watchdog timer is nitialized by writing to the WDTR register
and the counling continues.

In stop mode and wait mode, the watchdog timer and the prescaler are stopped. Counting is resumed
from the held value when the moaes or slate are releasad.

A3 e
e Watchuog e
r\‘? :‘:', e riapd reguesl

i ™~ N i

i } V= Watshdog timer r ;
O PP o 3t .
CHy L:rsck._..—l__._f_J 11128 : l r_{ T e ]

(I — f Paftz=g
: Wailchaog
el T TSy > | wﬂw H r
| Setty
Wil b WOTH regigter — —L TFEF s
[ =5

Intermal — e T Sy ————
Fer sl e TV

e e

Figure 11.1 Watchdog Timer Block Diagram
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213 Group

2. Timers

The microcompuler has three 8-bit timers and one 16-bit imer, The three
and Timer Z and each one has an 8-bit prescaler. The 18-bit limer
output compare. All these timers function independently. The count

clack that regulates the timing of limer operalions such as caunting and reloading.

Table 12.1 lists functional comparison,

Fable 12.1 Functional Comparisan

12 TT.m_ers

8-bit timers are Timer X, Timer Y,
is Timer C and has input capture and
source for each timer is the operating

itemn Timer X | Timery | TimerZ T Timerc
Configuration 8-hif timer B-bit timer ' 8-bil timer 16-bit
writh 8-bit with B-it with 8-bit freg-run
prascaler | prescaler prescaler timer
Count " | Down | Down Dawn Up -
Countsource. =~ R o =f1 'of
=iz “fa afz i)
ef fRING ~fa »faz
*faz =Input from *Timer Y *[RING-Fast
CNTR? pin urderflow
Function | Timer mode | provided provided provided not provided
Pulse output mode provided not provided | not provided  |not provided
Event counter made | provided provided! not provided  |nol provided |
Pulse width } ' O
measurement mode provided nat provided | nol provided | not provided
Pulseperiod | ' ' } 7
Mmeasuremeant mode provided not provided | nol provided  |not provided
Programmable waveform 2
| generation mode not provided | provided provided not provided
_Frngrammémne_-sf'wT . o
generation mode nol provided | not provided | provided not provided
_'iﬁ?g'famtﬁﬁféﬁ PIGISTPI (oo bl sl K i
one-shot generation mode | not provided | not provided provided not providad
" INput capture mode. not provided | nol provided | ot provided |provided
|_ Gutpﬁamré rﬁﬁ},_“ not 'pﬁn-rided | ot provided not provided | provided
Input pin CNTRo CNTR1 INTo TCIN
Output pi'h_ - - A E_I'I'-FF{D_ i | CMPDo te CMPO2
e _ | CNTRs | CNTR: TZour CMP10 to CMP12
Related intarrupt Timer Xint | Timer Yint | Tirmer Z int Timer C int
INTT imt | INTZ int | INTQ it INT3 int
compare 0 int
comgare 1 int
e . - I P o

MNote: Setect (he Irpul From the CNTRY pis 2 4 count sourco ef limer moce
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3. Serial Interface

Serial interface is configured with two ehannels: UARTO to
exclusive timer to generate a ransier clock, so they operate §

WART1. UARTO and UART1 esach have an
ndependently of each other.

Figure 13.1 shows a block diagram of UARTI {i=0, 1). Figure 13.2 shows a block diagram of the UARTi

transmitfreceive,
UARTO has
mode),
UART1 has cnly one mode, clock asynchronous serial 10
Figures 13.3 to 13.5 show the UART-related registers,

——m

mode (UART maode).

IR S ar et chip wslia i ek —

e P RN S i (T
L e — Tty
s ,r_'_-,l' L Hr e
{UaRTED)
Falm{ s e T |- 1 O Talte
| A Pt : Hisyan | |
CLK i fo Costnapins '—:j;—;-_,«_,,...-|,.,_r,-,_, -.n—l W""*"‘i:ﬂ:;:ﬁ —J__J",L |
A — - Has =5 T - | Trimgrsil
s - ks — ik
Fisai, =1 5 i Hiro, L g [T e G R s | Trairil Lol
e el et R o T AES T e ol iz
e T: ;.. TR e o I r ___:_.'\.'l_ﬂ' i o g |
Earypng i) = P L | |
| I3k Sl T Tyow !
- l s i Lk 5 meanpd
| [ 1 : LR | |
o e
. - g Crl
e Y tongm ast=chege pes Lpdd Lot [ |
| 1 TF.:? sr-.l;?'.rr-:l:;&h-: i fagd Az md;--'u -.'-_n:hr'i :--\;L-dhﬁ';i
g 0 A :
- T RO | i — - - —_— &
el f - | 'L'.'u".'g‘ll | i {\J
|_ By I
(LART?) BTN g = O e (L I o O =S
| pas
B il SR D0
- 1
I _”,i AT rent ey . Fecnptian J
- e L= Rscaiiiog B il k dukd TRMEEL=|
B Svimainy B |_wpzaicimy | oceive | P
DA L Ininal fagtalu Nhk Tan =1
r"_:;&‘_*f‘n_ wige Eeey r_|-| .!I | WA mirstssn : i r s
R b {en | Darsmigsan | cunimd il
e l
J | To Ry
|- 4
“igure 13.1 UARTI (i=g, 1) Block Diagram
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13 Serigl Interface

v 52T
! S Ly I
l | | | |:,-;_~g |
4
Frive=-| el VAR (T s

e s 1}
| Fiae AL | FETE

UART | ang)

(8]

WART rucare PEGig e

+J:,rl

7 _,! 1|:J:5'" [ _| ::;i‘SIi-"" '|h“- l I i — 1l - =3 = — E
LR S S e
[EILT- ! '.:::. LN Ty | | |
| L_l.k'ill-'-lm_u | f |
l WAL [ | | |
_y S
IU;‘[I_IE'[Ji I:I;L'l'ﬂ:E'EJ ID?'EE'I!::“D.&E_DAE

____Data bug h'rgh—ordt_,tr bits

] S

I EH 3 i1
LR o T HIRE: repisiar

e 2L
i Data bus low-ordsr bitg
—_— e - -
l | MSBILEE convarson cro ]
I T i T
U S R | T
.
| SART 0 L) | | | | |
PR | LA 71 vy |f';_:*r_<...=u, | | | l| | | |
AR ? Aty |
— : ;EEP — Hrakhul .-.Lﬂf-:__:_ o & i 4 L__r_; J'I bl JSST S Ii * F"*
f‘Ff Lor] e o N e M N T R H H omo
‘J | |‘4“W|5=l"l.-'."||:|rc:4,_. AT (T bits | LART {7 2k UARTI ransmmg regitar
= R vl L | | UAHT ig nes)
g Clica =1
| e SP! Siop it
Lol gl _] PAR Parity o
Hote: Clock synchroocs lyper is prewvida in LARTY anly.

“igure 13.2 UARTi Tran smit/Receive Unit
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13. Serial Interface

|
UART! Iransmit buffer register?, 2 (=0, 1}
L i Symiol Adirees Aftar ranal
w:lT ] 1] LidTE DOAT 008 mdedarminote
? LHTE NS -0 < Incetarminate
; ; | i T ...._ o H‘r"-l'|
A S P | Tl gata wo
Mobhing iz assignag. - _-l
"""""""""""""" "'|_ Wiheert wait, el in ' 07 Wign redd, IiE Conlom s mdalarminata, |
Mailag . : FERER i e SO S
1. Whan Iransfar data legsls |5 3Lt fng . weite bigh byla Sl than Tl
2. Lbwer WO mistruction 1o wrile o His registar
UARTI receive buffar registert (i=0, 1
oI5 Tt Syrraal Adkdrgss Altar rasal
L ot ; i et i LOKE  DIATw-DLAS Indelemminata
| | | UIRe QRAF 0 -00AE Incsterrinale
L
e s RS, g ot b STV -
ERSRY R T e T
58 syt =0 Fuscion o |
i : SN 1 L SULCE R — g o
i i i {2 =D I Hescwiva data [Ty b D) RO
[Ei e Facaiva dats (0w R
E AN O . Iating is assigred, _—I
] (b1 1-kay | Wihan st st o 0" Wisan rewd, |tz content iy indalsminsbe, o
______________ e .| oErR [ovemin ooy fage [} : Wo ovarun armrp - ! i
: 12 Qvarun arrae tound i [
i st ] FER | Feaming eror fage 3 : e freming ormar mti.|
g i : 1 Framing armoe fovme |
N akee e LS | FES | Fardy e lfag? 0 Mo parly amar RO
: 11 Parity sror foynd | |
e, TN RS S gy e SUM | Esar sy P & N gor
i I 1. Emar kunp ] Flﬂ'l
MNoles 2 T e S SR [V
1. Fead ihe UittB ragistar in 160 uni
2. All ot the SUIM, PER, FER and oER bils: ane st 00 0 fnio eror] woan the A2 36 SMOD bis in the UIMR Negsler are Sl o 000" (Sanal 1o
digahiled] ar tha RE kit i e LT mglster o sal to 10 IrELE Pl eabled) Thy SUM bit s gt 1g 0 [roeTor) wher a8 of e PER, FER a0d OER
bits ave so g inoerr),
Fhe PER. aiid FER bits Bre sat 1o 0% avarn whe e highar bigle =¥ the LWRB registar i raad,
LARTT bit rate register’s 2 (=0, 1)
b 0 Svmhianl Poddreas Aler fysar
e | LIDERC [N I Indatzrmsle
(1 ; LR CAS g Indatarmiraie
5 o o o, PR = __ Semng g |
. . ALY bl valie = i) VEBRE divides wa Ll S D06 42 EF 14 W |
T T ey
1, Wl [0t recztles whils sanal AT s ritter FameemIing re sceiving
2o Uss MO Ssttention Lo i (o W& fgnitge

“igure 13.3 UOTB and U1TB Registors, U
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13. Serial Interface

UARTI ransmilireceive mede register {=0, 1 j
LR CHRE T T
0 "']— Symbod Aclilranse ARer ragat
-tk KA LIOMR CeliAiig 0o
EoEp MR ARG UlHe
P R o - - i
P Hit ramg Fungtan =T
oL et moge | 0
g | ST NRee IR0 | 15 9. Sanal aarfase disabled R
oot - Q01 Clodk synchroncgs séal 1A rrode —
v b 100 UART mods transfer dals 7 bitg Iang ;
P , 107 UART mode Tansher data & bils long A
) e T e —— 118 HART made rrangher dats O biks fong
: Vb Meemeeaog BMDE { Must ot be sal sxcepl sbiiwe R
:' i . feemes 1 BRDIR | Intamealtzia ! chock O Inbarral slack §
EOEoE fsutact nit |+ Extarnal clock! ALL
£ b SYRS s ol laagih seloes o | 81 stop bi
£ i 1% staps bils R
P . i PRYOueeven iy seiect b | Elective whan TRYE =1
bl 10 Dok Dty HW
i = o i oRwenpanty, S,
4l PRYE | ity o vate Lil 2 Parity desaliied
; 4 1 Hanly erabled e
! e ——— | Rirsarecd bill Masl st 1o ;
l [y R |.
Mt e = e L e —— T !
1 Mlust set tha GmiLie the PO eghe o 0 e
2. For the LIS register, tha SR 10 S0 S ITHESE Pt e st ecep i nllos ngs. 00027, 0, 0T, or 10"
3 bl Bal e CIKINF Bl io pinker sl clock) in LARTT.
UARTI ransmit/receive contol register 4 (=01, 1)
LR R T R T e 1L (R
'_"| . 1L F_E_l Spmibal Adirosy After rame
L ._rJ_'_ }i _TJ__':_'I'_._ { (9 i (e 1 s
A e il e o G LA g Ui
R T S B e : e e e
o ooy il Hi : —— ™
P Fod | symbo ] Ao unciian R
! foEL4 b ELKD Bh b e B s seosled A
O R T — - 07 Esis selecld a1
SR N TNC RS i SR T 10 0250 s selecied ik
: Hid 11 2 Avald this setling
: i L Eiesey — § Beswrved b et o 0" ’
: & (2] e
." Pomeeeesood THERT Tranzmic regester eoepty | G Cata present in Iransmit ragestar {during transrission)
' ' fiey 17 Mo data prasant in ransmit rogisie R
| i [iransmiss on carmpobod §
NIOE W mheniees el ML L AT NP T
P L {b) Wiha wnles,  Wher cuad, 1B conlen s adeleaminale, .
I e Tk .. -
P ceemeeeee o] noy | DEE T selact bil 0 7ol pin o 1 pein af GMOS output
[ 10 Tl pin is & pire o N-clianisl Opei-drain aulaul RW
-: : i - _- . ™ ! Tmnsdmit data I autout at !'Eh'in“ ed [ Liansfer nl:v:-ﬂc.k ]
H falls CLIK patarily sl 1 sl I e 0
P e i B e A and receivy dala i5 Input 2t ising sdge R
k 12 Transmit data is outpal 3t ising edge of ranefer ciock
! ) ard recaive data is i put at faliing edge
T s oo Trarsher foiae select wi | 0 LSE first Fm.-
e v o T M3E first i
igure 13.4 UOMR and U1MR Registers and UDCO and U1C0 Registers
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F I L 2

S T R B

b

Sy R ——

L

Motes:

or

Lo O L T

14, Serial inerface

A LI

UARTI transmitirecelve coniral reaiste 1 (=0; 1)
RE I 2 yrmdin| Aililness Aluar regst
| J LI LS8 g s
---—I—.—I—1 LC COADE iz
R s e = _._1-__|
oo Flil 1 Fureztinn R |
s bl Ree
i e TE Trowsimil enakra kit i Transmission disahled i
{0k 1. Transmisson #nabied
v ] 1 : T o |
L T Transmit boaffe 0 Data presert i WiTH reylstar B
i ampty 1'ag 1 Mo data prasenl i UITE register :
i __] RE Recaie angiis kil - Recepticn cisabled R
S 1: Recaplicn enabied
........... Rl Receive corrgiale Nag? | O No data present in LiRB register RO
1 Data present in LIRS register
e e N Mathng 13 assgnad O
(7031 | Wi woite, set 07 Whan fuad, ils cortent iz “0",
1. Ag for tha JARTT, et thie THOHEN bit in 4he UCON register befans seitiay this bl to recaption enabied.
2, Tha R bit s set to 07 when the lgher byte of the UiRE register i3 read.
UART transmitireceive contral reqistar @
ol
T Symac Acdrass Afler resal
J_J UCom 0RO G1s
Poi Pl Finis
Vo oo A Bl Funclicn Rw
hoa ol name : = =il
S poa | UDIRS JUARTE tansmil 0 : Trarsmit buffcr umply (Ti = 1)
b 3 interrupl cause selecl Bit | 1 Tranamission completed (THEPT = 1) R
E : WIHS | LARTY transmil 0 : Transamit buHar empty (Tl = 1) |
oo poREE inberrapl cause sevect bit | 1 Transmission camplsled {THEPT = 1) R
@ i ] i
i i T i
o Leamaed MORRM | USRTY continuous U : Confinuous receiva moda disahlad RW
o rcaive mode enable il | 1 Contimous recaive moede enable
Pyt T (bsbny | Reseved i Must agt ta"0" Rw
P TXO1SEL| Por T«Di: switching bit | ¢ VO port Poo
i om, C a8 [ & TxDH1 R
i i
P .| THDMEN | TxmwRuCs 01 Ryl
- select bl 1:TsBw B
-. e T Mathing 5 asugned.
BT} | Whan write, sat "' When read, its dgrbent iz " =
Mitas - -
¥ For P37, setecl *0" (RuaD) for data racehee, and "1 (1k00) Tar data transfer.
Setihe PO3_T bitin the PO3 megister be 07 [input mode) when racelving,

ofof

“igure 13.5 UOC1 and U1C1 Registers and UCON Register
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413 Group 131 Clock Synchronaus Serial O Mode

3.1 Ciock Synchronous Serial /O Mode
The clock synchronous serial VO mode uses a transfer clock to transmit and receive data, This mode ¢an
be selected with UARTO. Table 13.1 lists the specifications of the clock synchronous serial I/O mode.
Table 13.2 lists the registers used in clock synchronous serial 110 mode and the register values sel.

‘able 13.1 Clock Synchronous Serial /O Mode Specifications

ltem ] Specification
Transfer dala format = Transfer data lengih: 2 bils - S
Transfer clock + CKDOIR bit in UOMR register is set to "0° (intermal clock): f{2(n+13)

fi=hsig, fssio, Besio  n=setting value in UIBRG reglster: 0016 to FF1e
= CKDIR bit is sel to "1 (external clack J: input frorm CLKD pin
Transmission starl condition | * Before transmission can start, the following requirements must be fret!
- TE bitin UOCY ragister is set to *1" {transmission enablad)
Tl bit in UDCA regisler is set to “0" (data present in UOTE registar)
Receptian start condition | - Before receplion can start, the Tollowing requiremants must be met! il
- RE bit In UOC1 register is set to 1" {reception anablad)
- TE bitin LOCT register is set 1o “1" (transmission anabled)
Ti bit In UOC ragister is sel ko "0" (data present in the UOTH register)
Interrupt requast - For transmission, one of the foliowing conditions can be selected
genaration liming - UDIRS kit is set 10 “0" (transmit buffer empty): when ransfaiming data from
UOTH register to UARTO transmil register (at start of lransmission}
LGRS bt is sel to *1" (transfer completed): when serial interfaca finished sending
data fram LIARTI transimit register
= For reception
Whan lransfarring dats from the UARTY receive register to the UORB ragister (zaf
completion of recaplion)
| voverunene2 T ' - 0
| This ercor oecurs if seral interface started receiving the next data befare reading the
UNRE redister and received the Tth bit of the Hext data
W CLK P_(J].E.'I.Fil}f selection . :
Transfen dale 1O can be chosen ta ocour synchro nously with the rising o
[he falling edge of the ansfar clock
« L3H first, MSE [irsl seléction
Whether lo start sandingfreceiving dala baginning wath bit O or haginning with bit 7
can e gelecied
* Conbnuaus: recens mode selaction
Receplion s ergbiad immediately by reading the UORE register

_'é rror detection

Select lunction

Joles:

1. When an external clock is selactad, ke conditions must be met while if the UQCO registerd CKPOL bit =
0 {transmit data output at the faling edge and the recoive data takan In at the rising edge of the transfer
clock), the external clock is in tha Aigh slate; i the CKPOL bitin the UBCO register is set to 1" (transmit
data oulput al the rising edus ard the receive data taken in at the falling edge of the transfer clock), the
external clock s in the low state.

2. [fan averrun errar oeours, the value of LGRB register will be indeterminate. The IR bit of SORIC register
does nol change.
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#13 Group 13,1 Clock Synchronous Serial /O Mode

fable 13. 2 Reugisters to Be Used and Settings in Clock Synchronous Serial ¥O Mode

Register Bit Function
UOTE | Ota7? | Set ansmission data ' R
LUORB Gio ¥ Rauap[mn dala canbe read
OER Overrun mr-::ur ﬂé:q - i
UOBRG | Oto 7 Set a bil rate
UOMR | SMDZ 1o SMDD | Setio oulz - A
{"KDER Setect the internal clock ar external ciock .
U0Co | LK1 1o CLKD | Select lhe. count soeurce for the UOBRG Iéﬁlﬂar S -
[XEFT | Transmit f£5,|ster &l 1p1y1lag . -
MCH ‘Salact TxDU pin Gutput n'l'c_:_de_“__ o
" cKPOL . -;ai;tﬁ_ﬁ_h_ﬂ_-;ﬁt.r L.rLrLk puldrlly -
: U':DI-?ITJ[- e SEIE;,I {he LS8 Tlrst ar ‘u‘!E_EI?‘m_ ...... T TR
wuoc1T | TE by Hef this bit 1o "1" (0 2nable tr']nf;_rr-'uﬁ: -lEH.-Fé(;epilnn a
Tl - fran‘al‘ml Lll flar eriply fldq S - .
_HI': A bel LI b I:||1 o1 E_t.:l'lﬁh.ll? :'e:::ap u il T
R R erppn i HJrn_n:.]-—t-a F.Jg T 1
UEON | LIRS . {"&Erlilﬂ |h; ELE;}; wf UPLRTD tranﬁmll nkerrupt o
L_IDW_" Sei his it 1o 1 h 158 mntmuoub remwa. maoda o
T){DFSEL S SGl.n ‘e - - ]
e | ].‘.(L.III':N . . _-.EE ool e e e

Motes:
1. Not all register bits are described above. Sel those bits 1o 0" when writing to the registers in clock
synchronous sefial N0 mode:

Table 13.3 lists the funclions of the /O pins during clack synehrancus serial /O mode. Nota that for &
period from when the UARTO operation mode is selected to when transfer starts, the TxDO pin outputs an
"H. {If the NCH hit is set to "1"(N-charniel open-drain output), this pin is in high-impadance state.)

rable 13.3 Pin Functions

Pin nama Function . o N ___ru_'le!hm of sakecton B
I;Pli Sarial data aulpul {Qulputs dummy data when perfonmng reception anly)
iy !
Rl Sierial data inpul PO register PO S bit=D . -
{P1a) (P15 can be usad asan 1r1put part whnn pearfarming h'ﬂrtsn'ussinn nni:,r] i
CLKD Transfer clock oufpul Lohar reg.5ter CKDIR Bli=0
(P15} i LEE _ = : i e ST e
T ; LIOME registar DR bit=1
l renaler glock fripu! PO reglstes FO1_6 bit=0
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* Example of transmit timing {when Internal clock is selectsd)
To

_— L T
e UUUUU U LTI Uy ULy
G ey N

i

UG 1 ragistar - —— |
me LD ¥ R 1]
; Traresharnad [rom UUTE ragistar o SARATO tansmi FEGiGier |

Tk [
i —=- |-'.-— Siupped pulsrg becapn e TE Sil =4

GiKg UL

Tabo

e LT ] s o

e L T !

—_ 1

Sel to "0 whan interrupt reques| is sccepted, or sat by 8 progrom

Te=ToLK = 2(n + 115
fi fracuiersy of UDBRG count source (FSI0, MSIG, (32510}
n: valle set o JOBRE raghster

The above limeag diagram applies 10 1ne case whare the eoister bits are set as follows:
* UOMA register CKDIR bit = © {intemal dock)
+ U0CO regist CRPOL b = O firanemil dats outpu! ol the fasing edge avd recelve daly faket nat the fsirng edge of the trassfer chece
* UDIRE hit = 0 fan mtermeat request ocours whin Fee ransmit buller becomes amEy;

» Example of receive timing {when external clock is selected)

-11 -
LIBCT ragistar
RE kit R —-I

. T
LI register I
TE bt o Write dummy data t2 UDTH fegistar
i

.
UG regesier E
ot o L] } e

Transferred roim UOTE regster (0 LARTD rmramit ngistar

—Be 1 f
CLED
¢ Ruecalve dals is taken In
kel
ranstoerad i UAR D racaoe regishe Fleast aul Trom CRRA s
LIE 1 ragister I LICHAGER nwggison ™ -
Rl bt e
BORIC rmgistee 1 J-___l—
1R it r

e
Bat o 0" whan aterupt requadl s auopied, of Sel by 8 program

Tha ahowve fimirg diagram applies 18 the cnsa whare the rogistar bile are sot @5 ol
* LIOMA ragleter CHDIR BE= 1 {aatonal chack)
= WOS0 register CRPOL bit = O {Iransmit damm ol ot the Saiing adge and s
daka akor in & me g edga el 1y |-ansfar “Im.l

e suqe e fullowing canditions aa nal weer vl 19 he CLIRS pin befora receiong deta s hagh
= LG ragistar TE il = 1 dsnamit eooabled)
= LRYCA registar RE it = 1 (receive wokivg
= Wirile cdurinTy daa oo e 0TE reg s o

FERT dresqueeniy ol extorral clack

“igure 13."6. -Transmit and Recaivé.nperuliun.
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513 Group o 13.1 Clock Synchronous Senal /0 Made

13.1.1 Polarity Select Function

Figure 13.7 shows the polarity of the transfer clock. Use the CKPOL bit in the UOCO register to select
the transfer clock polarity, :

{1) When the U0CO ragister CKPOL bit = O (iransmit data output at the falling
edge and the receive dala taken in al the rising edge of the ransfer dock)

et L] LI LE L] LI T

— = - LT e i e e
DO K D0 K D: X Dz)i D3 4 Dak Ds X s N D7
s

— L ¥ i i
RxDo & Do ¥ B i o ¥ oy X Du ¥ b6 X Ds ¥ D7

(2} When tha UOCO register CHPOL bit = 1 (ransmit data output at the riaing
etge and the receive data taken in al the falling edge of the transfer ¢lock)

ST R i W B e e o

FE = R e . e .
™o K oo XDt {vzf" 0y os{os KOsy D7

T a— s - e —— —— —_— e e e —
Rxoo X oo ¥ D1 02 01 pa X os X D8 X D7

Motes:
1. When not transferring, the CLKD pir oulpuls a kigh signat.
2. Whan not transferring, Ure CLED pin cutplts & low slgnal,

—s

igure 13.7 Transfer Clock Polarity

13.1.2 LSB First'/MSE First Select Functicn

Figure 13.8 shows the transfer furmat Use the UFQRM bit in the UICO register to select the transfer
format

(11 Whan LCO regester UFCRR b= 0 (LSA first)

CLKD L1 | et B | |

e | e i S e _.' A W
T)OO__ A 004 D1 A 02 X Dy ¥ oDa S DsAoe S DY

)

GE3el A DA D oz X D Ds X 05 X 08 X o7

(2) When UDCO ragister UFORM bit = 1 {MSE firat)

Cika R O T I O

TWd X orAoeyosh oo oaXoe ¥ ol oo
Rall A DT A DE R DS A Dy D3 A D2 A O 00

Note: This applles to the case whers the CKPOL bit in the UDCO register
i5 set o "0 (ransmit data autpul al the faling edge and the receve
data taken in at the rising edge of the transfer clock).

Figure 13.8 Transfer Format

110 Apr 27,2005 page 117 of 202
0980111-0110




#13 Group 131 Chlack Synchronous Senal KO Mode

13.1.3 Continuous Receive Mode
Conlinuous recelve mode 15 hatd by setting selting the UORRM bit in the UCOM register to "17 {en-
ables continuous receive mode). In this mode, reading the UDRB registar sets the Tl bit in the UGG
register to "0"(data in the UOTE ragister). When the UORRM bit s set to "1", do not write dummy data
to tge LOTB register in a progran,
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2113 Group 13.2 Clock Asynehronous Senal VO (UART) Mode

13.2 Clock Asynchronous Serial /O (UART) Mode
The UART mode allows transmitting 2nd receiving data after setting the desired bit rate and transfer data
format, Tables 13 4 liste the specifications of the UART mode, Table 13.5 lists the registers and settings
for UART mode.

Table 13.4 UART Mode Specifications
itern I B Spacification

Transfer data format * Character bil [tranﬁér data): seleclable from 7, 8 or 9 bits
= Start bit- 1 bit
| - Farity bit: selectable from odd, even, or nona
= Siop bil: seleciabla from 1 or 2 bits .
Transfar clock - UIMR({I=0, 1} ragister CKDIR bit = 0 (intemal clock) ; fii{16{n+1})

fl=fisio, fasio, fesio  n=satting value In LWBRG register; 0016 1o FF1g
 CHDIR bil = *17 (external clock) | FEXT/UI6(N+ 1) _

fEXT Inpul from CLKI pin - n=setting value in LIBRG ragister: 0016 to FF16
Transmission start condition| + Befora transmission can start, the foliowing reguirements must be mat
—TE bit In LKC1 register= 1 {transmission enabled)
~TI bitin UG register = O (data presenl in UITB register)

Reception start condition « Belare }ecepli-nn can start, the following requirements must e met
- RE bit in LIC1 register= 1 (reception anahiad)
- Start bibdelection
Interrupt regquest + For lransmission, one of 'thﬂ'hlibﬂﬁlhﬁﬁﬁms can be selected
genaralicn Uming LIRS bit = O {transmit buffar empty): when translerring dala from LITB register to

LEARTI transmit reqisier (at star of transmissian)
— LIRS oit =1 {ranster complated): when senal interface finished sending data from
UARTI transmit ragistar
= For recaption
When transferring data from UARTI recaive register to LIRB register (at completion
of receplion)
Error gataction « Cwverruneror! _
[his arror ocours i sarial interface started receiving the next data bafora reading
UiRB registe- and receivad the bit one before the last stop bit of the next data
= Framing error
This eror ocours when the number of stop bils st is not deteciad
* Farily ermor
This error ocoeurs when if parity is enablad, the numbar of 1's in party and character
bits does not match the number of 173 get
= Errar sum flag
mT! fif‘.ﬂfgﬁ j’fE i= 1) when any of the overrun, franting, and parity erors is encountered
Selact function » TG, RxD: selection (LART)
P37 pin can be usad as RaD1 pinor TxD0 pin in UARTT, Selact by & program.
= Tl pin sejection (UART1)
FOo pn can be used as TxD11 pin in UART1 or port POo. Select by a program,

Motes:
1.0 an averrun error gcours, e value of WORD registe wll oe indeterrminate. The IR bl in the S0RIC regisler does
not changa
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+/13 Broup = _ 15:d Dok Asynohmonons. Secel VEL LI ede

rable 13.5 Registers to Be Used and Settings in UART Mode

Registar Bit Function
uiTe ftod Set transmission data’ B i
UiRE Oto8 Recaption data can be read’ n
'OER/FER, PER;SUM| Emar fiag o
UiBRG - 'i Sat a bit rate ]
UIMR SMDZ 1o SMD0 1 Set these bits to 1ﬂ{]2 whﬂn transfer data is 7 bits long
| Set lhese bits to 1012 whan transfar data is 8 hits long
Set these bils to '1102" when transler data 1s 9 tnls long
CRDIR | Selact the intemal clock ar external dock? _
sTPS Selact the slop bit -
W - Siiigci-':-rtﬁth er parity is included and whether add or E'u'ﬂﬂ
Uico 'GLKD, CLKk1 Selac! e cowi suurce for Ihe LHEHu r&glstﬂr o I
TXF!E‘T—_ o T.ra|'|.'=.|1*.i-t_|sag;~:ha|; ﬁ-m[h!,l_! ﬂ_g o o
NeH Selact TADi i oulpul nods S
ckPOL [ Selwo
LFORM LSB tirst o- MSH hrst can be sélec'téd whien transfer data s 8 bits long. Sel this
Bil e 0" when transfar data is 7 or 9 bits long.
et TTE Set tI1|'-1 Bitte *1" to enahle transmission -
T ransmt Llufrer empty ﬂa,}
| FE ' . Set this kit ta “1" to enable re:ephc'r o ' S
R Hec.eptu..-n complels lag - o _
Lo | UU]HS. U1IRS Seiact the source of UﬁHTﬁfUﬂxRﬁ_tréﬁ'smn 1nterrupt
LICRRRM | Beltoe" -
_TEE‘I:‘;EL g _I e'-*: ! Ul..l;.ul.pu o UARH |.I‘dl afa: ddla .
|- TJ{UIEEN" o I 5& el T zLI o Ax to be used
Jotes;

1, The bits used for Iransmitireceive dita are as follows: Bil § Lo DL § when transfer data is 7 bits long, bit &
to bit 7 when transfer data is 8 bits long; bit 0 to bit 8 when transter data is 9 bits long.
2. &n external clock can be selected in UARTO anly.

Table 13.6 lists the functions of the 110 pins during UART mode. Note thal for a period from wnen the
UARTI operation mode is selected 1o when ansfer starts, the TxDi pin outputs an "H". {If the RCH bit is
set to "1"[{N-channel open-drain ouipul), this pin is in high-impedance stata.)

"able 13.6 /O Pin Functions

Pin name | Fungtion } | Mch';-d u[ selagtion
T=Da (P14) [ Sergl date output | {Cannot ba usad as a port when performing reception only)
RxDa (P1s) Serigl data input B regester FO_S hit=0

B ) [Can be used as-an input pod when perforring ransmission anly)
CLHo (P15} Programimable O port LIDMR register CHOIR bit=0

Transfar clock inpul JUME requster CEDIR Bit=1
PO regisler PR S it
TxD1wRxD Zarial data outout FADTEN=1
E=) Seral data mput T EN=D, P03 register PD3_T bit=0
TeDi1 (P00 Senal data outpus Serial data culput, TXD1SEL=1
110 Apr 27,2005 page 120 of 202 ; o
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2113 Graup 132 Clock Asynchronous Serial ¥O (UART) Made

« Example of ransmit timing when transler data s 8 bits long (parily enablac, ane stop bit}

| L;

e ——— _LﬂJ_HUULﬂ_FLﬂJ_U JUuurruuyuig T uuyL
P riaie i g

LCT ragister ™1
TE Lt ; J

Wntis dhae T A g

el G R SR L |

Trarate et frory OTE megpste 10 AT trarnsmil register

S‘Icpd-ed pubgirg
Siar iy Ston bE_l_:;?we tha TELt
it bit bit ="
Txol INETA DR Dok D LA T

upmee s —— T —
g!’éfni Taistir 1I:r I_l [_[

Satto 07 whan intemupt request is accephad, oF S5¢t DY & program

Tre sbove timirg disgram appias To the e whee the register s Te=16{n+1)!fo *6{n 1)/ CsT

are sat as Follows: Iy Freguancy of LiBRC count sourca (11500 MBS0, [I2510)
= iR rergislor PEYE bit = 1 (panity cnatlesd) fem: freguancy of UIBRG couni source (axtombal cock)
* LIt rocister STPS DL« O (1 stap 61y i vl 581 b UBRG

= LIRS b = 1 {an intarup! reygues aeeura whes ieensmit comaleted): .59

+ Example of transmit timing whan transfer data is 2 bits long (parity dizabled, two stop bits)
Te

S

mersosc | /U U UL U U UL LU U L
Uict regigter T T |

TE bit - _I Write dala o UiTE reyisly i |

LGEA ragisiar 1" _l m{ EE"—j rsewne
TI bit i i

Tmnsfﬂfr&ﬂ fram WITE register to LIART:

Stan E::.p Slw fransmit registes
bit bit Bt

TrO ﬂa@@@@@@@ E@@@@@Q@G H-T

il
FFII_RI::E reg sl ; _I--—'] I—_I I_
% ol

Sk fu "D whed Bbenupl riguest s Beceplad, orast by a program

Tha Bbove tiring disgram applies toihe case whars he regreior Te=16{n~ 1)/ for 16 (n+ 1)/ fexr
bits asa gat a5 folbows: 1 frequenay of WBRG count sourca {H 510, FSI0, RS0
. Hﬂ; :g::::: E&;EE: 5 ?‘f:’:‘;}pﬂﬁs"f"l“ I T: requancy of WIBRIG count source {extemal clock)
* VIR bit = O [an Intermupt requast ocowes when transmit outisr 0 .,n: vellos set o LIERG
becames smply) b

“igure 13.9 Transmit Operation
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+13 Group a 13.2 Clock Asynchronous Serial /0 (UART) Made

» Example of receive timing when transfer data is 8 bits long (parily disabled, one stop bit)

ssRGa (AU ATV

LIS ragister i =
RE bit 0" j

Stop bit

RxDI Start b { Do Xo: . T of _

Sampied "L

Receive data taken in

Reception triggered when transfor ook Transfarred fram UART! recoive

UIC1 reglstar "' is generaled by falling edgs of slart bil register to LIRE register ol r“"'—"
Rl bit " ws

SIRIC register " [ l
IR Bt "o

Transfer clotk

Sat fo "0" when internupt requast is accepted, or s&l by a program

The above Eming dragram applies to the case where the register bits are set as folkows:
= LiMR register PRYE bit = 0 {parity disabled,
* UIMR register STPS bit = 0 {1 stop it}
=41

“igure 13.10 Receive Operation

13.2.1 TxD1oe/RxD1 Select Function (UART1)
P37 can be used as TxD 10 output pin or RxD1 input pin by selecting with the TXD1EN bit in the LCON
register. P37 is used as TxD10 oulpul pin il the TXDI1EN bit is set to *1" (TxD10} and used as RxD1
inpul pin if set to "0" {RxD1),

13.2.2 TxD11 Select Function (UART1)
P00 can be used as TxD11 oulpul pin or a port by selecling with the TXD1SEL bit in the UCON register.
FOo is used as TxD11 oulput pn if the TXDASEL bitis set 1o ™17 {TxD11) and used as an /O port if set
to “0" (POC).
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13 Growe

13.2.3 Bit Rate
Dividad-by-16 of frequency by the UIBRG (i=0 to 1) register in UART mode is a bit rate.

132 Clock Asynchronous Serial O (UART) Mode

=LIART Mode=>

= When selecting intarnal clock
Setting value to the UIBRG register =

« When selecting extemnal cloux
Satting value to the UIBRG register =

f
Bit Rate X 16

fi : Count source frequency of the UIBRG register (1510, 18810 and f32510)

fEXT
Bit Rate X 16

-1

EXT : Counl source requancy of the UIBRGE reqister (external clock)

‘igure 13.11 Calculation Formula of UIBRG (i=0 to 1) Register Setting Value

"able 13.7 Bit Rate Setting Example in UART Mode

Bil Rate BRG System Clock = 20MHZ System Glock = 8MHZ

(bps) Court Source | BRG Seting Yalue [Actual Tereibps]| Error(¥e) | BRG Sefing Valus |[Adual Timefbos)] Erron(%)

1200 f8 | 120 (&t1gy | 120192 | 016 | 51 (3318) | 1201.82 0.16
T 2400 £ B4 401y | 240385 | 0.6 | 25 (1916) | 2403.85 0.16
T 4800 7! 32 (201c) | 473485 ] 136 | 12 (0Cw) | 4BO769 | 016
T es00  f1 [ 128 (87| 961538 016 | 51 (336) | 961538 | 0.16
14400 A | 96 (5G1) | 14387.82 | -0.22 | 34 (22:) | 1428577 .79
T 19200 TR | B4 (4016 | 1923077 | 016 | 25 (196) | 19230.77 0.16
T 28800 | 42 (2Aw) | 2906977 0.94 | 16 (1016) | 20411.76 792
T at2s0 000 A 39 (2716 | 3125000 | 000 | 15 (OF1e) | 31250.00 0.00 |
T 38400 B 32 (201e) | 37878.79 | —-1.36 | 12 (0Cis) | 3846154 0.16 |

51200 ALl 23 (1rw) | 5208333 | 173 | 9 (0916) | 50000.00 | -2.34
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A3 Graup

$. A/ID Convert

14. ND Convertar

er

The A/D canvarter consists of one 10-uil successive approximation A/D converter circuit with a capacitive
coupling amplifier. The analog inputs share the pins with PO to POT and P10 to P13, Therefore, when

using these pins, make sure the corresponding port direction bits are set to "0" {input maode),

When not using the A/D converter, set the VCUT bit to *0" (Vref unconnected), so that no current will flow

from the VREF pin into the resistor ladder, helping to reduce the power consumption of the chip,

The result of A'D conversion |8 stored in the AD register.
Table 4.1 shows the perfarmance of the A/D canverter, Figure 14.1 shows a block diagram of the A/D
converter, and Figures 14.2 and 14.3 show the A/D converter-related registers.

Fable 14.1 Performance of A/D converfer

Item

Pearformance

Method of A/D conversion | Successive approximation {ca pacitive coupling amplifier)

Analog input voltage’
Operating clock ¢AD?

0V 1o Vref

AVEG = 5V 1AD, divide-by-2 of fab, divide-by-4 of faD
Avce =3V divide-ty-2 of fan, divide-by-4 of fap

Resolution ]
integral nonlinearity error

8-bil or 10-bit (selectable)
AVce = Vref = 5V

= B-hit resolution £2 LSB
* 10-bit resclution +3 LSEB

Avos =Vref= 3.3V
= B-bit respluticn £2 LSB
« 10-bit resolulion £5 LSB

Operating modes

One-shot mode and repeal e

Analog input pins

‘Id-}"i [;;-E'Et;,‘ﬁNu to BMN11)

AD conversion start condition

ADST bit in ADCONG register is set to “1" (A/D conversion starts)

Conversion spead per pin

« Without sample and hold function
8-bit resolution: 49 ¢aD cycles, 10-bit resolution: 58 a0 cydles
« With sampte and hald function '

8-bil resolution: 28 gab cycles, 10-bit resolulion. 33 vaD cycles

Jotes:

1. Does not depend on use of samgle and hold function.

2. The fraquency of sAD m
When AVoc is less than

ust be 10 MHz or less.
4.2, van must e fap/2 or less by dividing fao,

Without sample and hold function, the sab frequency should be 250 kHz or more.

With the sample and ho

id function, the pas frequency should be 1 MHz or more.

3. In repeat mode, only 8-bit mode can be used.

NORMNY44 nAatn
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ID-10 SERIES
LOW COST PROXIMITY READER

BOOTTOM VIEW
Power Bequirerment - SW@13ImA nominal KO Quiput Currear ; 20mA sinkisource
Card Farmat : EM400 or compatible Drive Currenc : 300mA
Frequency | | 25KHz Antenna Yole : 100 Yale PEPK

Encading : Manchester 62bicmadubus 64

OUTPUT FORMAT-ASCII D.l.T.ﬁ. STRUCTURE W|EGlH'|:| Ii B]'T
JIT 0 ASCH Data Characters Checksum' CR LF 037 &1 30345778 %i B G g a0 L L
The checksum s the resule of the “exclusive o’ ol the 3 Binary %E;E.E EIE«;ELE_E{E E T e b R e
2ata byces (the [0ASCH data characters) T N (Lo —
l““l‘:uh;..l Stare Bit and Scop Bit
ASCII {R5231) WIEGAND 14
Finl  Grognd 0V Zero voles and Turing Capacitar Ground Finl  Ground &Y Zero volos and Tuniag Capltimr Ground
Pinl  Reser Bar Strap to. t4Y Find  Resatr Bar Srrap to #3Y
Pind  Ancenna NC Find  Anterna ML
Pint  Anceana HC Find  Antenna MC
find  Strap e Ground Pira  Strag to Pin +3Y
Ping  CHMOS Serial ASCH Ping  One Curpur
Fin?  TTL Daua Serial ASCIF inverind Pin?  Zero Oucput
Bind  BEEPILED 2. TRHE Leg:- Pind  BEEP/LED 1.7KHz Logic
Pin®  +4b through +55Y  Supply DC voles Fin®  #4.4 through+5.5Y Supply DT vales
iD-10 ARPLICATION CURRENT N o T TTYT
LM7405 . ' < o
11y IN4DLT | T H T | ) GNDO |
-—---| N £ bk 12| Tk k" ——
) | GO , | WL R - B S %
{ 37y | 470
+ + 100ui 16y BEEP
| |
|
e e N
|Gl [ b
L L]
L ]

GHD

BT

i

BOEIAS 01-0] < B0TYIFR L




et aamaci e imn r—

ID-Z," Il}-l? / ID-LG

qe ID2, 1012 and D20 are b]nl.]]d.l’ tey the 1030 [0 and 10315
(1) series devices, but they have extra pins which allow Magnetie
mulation output to be included w the functicaality. The 1D-12 and
3-20 ¢ome with interssal antennas. and have resd ranges of 12- cm
wl 16+ wm, respectively, With an exteroal antenna, the U2-2 cun
shiver read rangcs ol up 1025 em Al three readers support ASCLL
epand26 and Magnetic ARA Track2 duta lormuts,

1032/ 1D12 /1020 PIN-CH

P GHD
2 RES (RasetBar
& 3 AMT (ATEnna)
40 ANT [Antennd)
1@ & - oP
1@ & 9 B Fulue
1@ @& x 7 - (Format Selacten)
« P o - & D1 (Dawa Fin 1)
s § & - S, CODataPin 0
100 LED (LED ! Beapar)
GO T ST 11 +5Y

perational and Physival Characterisiics

i.t:.ad Fﬂr‘nq—" | Mg 1Lr1 anfernal antaria) i | 24 & 1E|r'l- Leli )

Hmensions N Z1mmx 1t .|-r-I;.I_5€ L_.:ll - "h—ll'nx 29 mm e T mm 40 men K 43 mm £ & mm
equancy 125 kHe 125 LH-z__ - 125 ke o
:m:l-Fnrmat Ef -1-{I-.r1 LT Ol 1|:-at|L|-= . End 4031 oe EEI";J:‘I ID“.E o - EM 4ﬂﬂ‘lﬂl‘ Eﬁnﬁatlmﬂ

Incading ) M | Manc.he-"h_—' 'u4 Bt oned, I-l 5 B4 ! Man:hejs.l:ar Ga-Bil madulus B4 Mznchester G4-bit, enod.tiee B4
*ower He-?uu_r:-:nmu: = b \.-L'IC. lg: | m.-ﬁ i L-rrn.dl “::- VD_E@ A0ms nominal 5 WD 8 85mA nominal

0 Oulpul Currant | +-200mA P = S B
{oitage E-‘:pplll;,r Ié:ange +d B lh.raugh +H A +4. BV thrmugrl +5- 44 +4.6W through 15-.:5\!“ o

in Description & Quiput Dati Foriniis

Deseription

é?r:;fdmts and Tumng Capacitor GNO OV GND OV GND OV
Yin 2 f‘llaqz '.v::l:“ﬁ_'l.!’ Rasal Bar Resed Bar - Reeat Har
%n3 E‘;E;;;;:HI Artean a“ij Tuming | Arilenng - Ant_u:'ufa I Artenna _.j
i 4 To External .ﬁ.nlcnna | m‘te"na Antenna | Antanng
%n g _.--_Eewd F'raaenl R o Nn ‘|..|n|:1|:|n ) C_an; F?'H.:_L“;Ii | Mo Furciion _|
inG Fliture TR : Future T - = | Futue
in T Fnrmai Selector (+/- :| - “' "Hfrap Pu LNI} i Strap I:u Fary 1J Strap ta +5
e e PRt T G g 2 s T | Dnﬂ_ém :
Wng | Dsta® | TTLDatafinvertedy | Data Zaro Output
W10 | 31kHelogs | Bewpw/LED Bewper | LED Beepa | LED
Yin 11 OC Velage Supply +hu +5\ +5y o a




reuit Digoram for the [0

R ] I ul Lidigus
A ' o %
=4
1 |
T ]
I (%)
TIPS b A
Ino
T S
L-L—:l
Tune |
Capss il '
Blas L -f'}l B
o T C L =
S e gl — B, }
Mb b tiu L - |
L = = __E'Jq T

ircuit Diagram for the 1D2

wwer In

p O _L =

1

il

LTk LMITHLS

2
IDZ2
J RITC L R It
17 i
Tririe @
Capaclrar 1 Iy S
i r ..... -L'_}.E | D-‘-
el TN E——— | 3
Al Eeriy = "- 5
Dq e
] {0

=]

COMPONENT LIST

Kl = 100K
R2=1K
Ri=IK

Cl=100uF 16V

L2 = Pl LUV

C3 0 paF COG 00y *
Beeper = 2.7-35K He 1R
131 = 1 M40l

132 = GREEN LD

LT = LM7TEOS

1 = UTCEOS0 (NPN)

L1 = 640LTh

LD = 1D Tnnovations [0

® Please Mote the 1O bas an
internal tuning capacitor of
|.5nF and this makes the total
tuning capacity = 2.5nF

The 3. 1Khz Besper Logic is

centered for most Beepers in
range 2.7-3. 5K

COMPONENT LIST

Rl = R
RZ= K
RI=1K

Cl =1l 16V

2= 1 00uF 10%

C3 — |aF COG 100V ¢
Becper =2.7-3.5KHz 100R
D1 = 1N4001

D2 = GREEN LED

Ul = LM7803
01 = UTCRO50 (NPN)
L1 = 640Uh

D2 =D Inaovations D2

¥ Plenss Hole the ID2 has an
mnternal tuning capacitor of
1.5aF and this makes the tola!
tuning capacity = 2.5nF

The 3.1Ehz Beeper Logic s
centered for most Beepers in
range 2.7-3. 5K hz i
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Hipter o

‘ircuit Diagram for the TD-12

LNHET:

GOH

+3 Wolt

GUT

EFsepux

o™ LEQ

COMPONENT LIST

Rl = |OR
R2=1K
Ri= K

C1 = 1k 16

C2= |00l 10V

Beeper =2.7-3.5KHz 100K
D1 = | N4G01

D2 = GREEN LED

J1 = LM7R0O5

Q1 = UTCEO30 (NPN)
[D2 = 1D Innovations (12

¥ Please Note the 102 has an
internal tuning capacitor of
1.5nF and this makes the total
tuning capacity = 2.50F

The 3.1 Khe Beeper Logic is
centered for most Beepars in
range 2.7-1.5Khz




dvaneed 1zital Heades §,odo o
:3{*”;'!’ by Hesian

-

ID-2RW. ID-12RW Brief Data

1 1D2-EW. HI12-BW and 10215-RW are o new series o

sud/Write modules for the Temee Q5 fug. I has Rll functionality
cluding password They contain built-in algorihms W assist
wtomers programming the popular Sokvmat Unigue bype tag
aword profection s allowed. Confeol Is vide s host computer using
simple termanal program sueh as iy per terinnal ar Chooderm,

1D2 /IDI2 /1020 PIN-OUT

1 GHD
2 RES (Reset Bar)
@& u 3 ANT (Artenna)
A4 ANT iAalenng)
L@ & 1 5 Fuituie
+ @ & ¢ B Proagramn LED
s @ @ 7 ASCHIn
@ @ - 8. Futere
. @ ® o & ASCH Oul
10 Aead (LeD /! Beaper)
BOFT IO VIEW i1 rh

wwical Characteristics
ID-2RY

perational and Ph
aramelens

tpgd Bange MR (o iaternal antenms)

Iiméﬂaluns 21 mma “IH e k8 ""r}‘ e & 28 A1 X T tm
rangusnsy S EE;H_z - 125 L.Hz.-“ o
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hast computer s required to send B comimimds w e modale. A simple weeoinal program such as Qrmoden o
per-terminal can be used to send conmands Lo the nodule, The blocks ace individually prograntmable, IF you have
ar Tound that 1he 0F wan be o bil* Uwilchy ™ o progiam this programiner module is yoor solution, The command
erface is simple o use and sasily understcod, The programmer also has two types of internal reader. One of these is

wided to reud Sokymat ‘Unique’ type tag configuration,




DWW Lml ‘*shuil Range Proxunily Readers

ID-0/ ID-10/1D-15 MK(ii) Series

HUEE R R O TR | L T TN il

PYRE LI | antjaan iy

1w [0 Series short-range venders come i hree different siaas and

ad ranges. Boh Qi 1010 and [13-55 come

id have read engges ol 124 conumnd T cm res e

WL lkernal antenrsss
wily. With an

Aertal antenni the 130 20 cor deliver read ranwes of upelo 23

e A thes peadurs support ASCIE and Wi

I TR 07 LS PIN-OLH
i GHND
2 RES (Reset Bary
@ 1 ANT (Ani=nna)
4 ANT (Artsnna)
1 @ e £+ {Format Solecton
* § & - 6. 157 (Data Fin 1)
3 @ ® ¢ D0 Doz Pin 0
B, LED (LED ! Beepa)
‘@ L 5. +5Y
BOTTOM VIEW

pfmrmnaf una‘ Physical Characteristics

Araniefers

b2 ditia Tormes,

26 MMz 29 M A 7 mm

40 e x40 mim A 8 mm

125 ¥Hz

1245 kHz

EM 40(]1 cn' cunpatltﬂs

Manr:hesiaf £t mudulus &4

EM ¢DU1 ar uﬂmpatli:n‘&

Manchester B4-bil, rnadulua E.d
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n Description & Output Duta Formats

4.5V through +3.4%

+4.8Y |lugagh +5.4W

Discription : < ﬁ’iﬂznﬁdl?‘s 2
in1 Zero Vodts and Tuning Capa:ltnr Graund GMND OV GMD 0V
in2 Strap to +5V T o | Reset Bar
ind To External Anlena and Funing CEpacter | Artenna E Antenna
ind4 To External Anlenna Antanra F Antenna
inS Format Selectar (+/-) E = wé;r&; 1z GNij = 1 Strap to =5V
In B Drata - EECJ_E Onae El-ulput -
in7 Data b TTL Data (inverted) zeroOutput
in8 3.1 kHz Legic _ " Baeper |LED Beaper | LED
n9 | oc vohage Supply - e

Advanced Digital Reades | ochaoio
—===flestter e L0 e




IATA FORMATS

utput Data Structure - ASCIL

STX(02h) | DATA(I0ASCH) | CHECKSUM(2ASCIH) [ CR [LF | ETX(03n) ]

he 1byte (2 ASC L characters) Chek sum s 1he ~Fuclusive OR™ of the 3 hex ims:,-.q 10 ASCI) Data characters, |

utput Data Htructur; - Wiegand2o

2034 6[?|H|u o1 |’r'|_1 14[15{16]17 118|191 20]21 | 22] 232425 |26
E|E|E Fll:l [iifelke|ofololojolojo|o[o[o][o]o]P
_WJ N L Sid gty {9 e

Parity start bit amd stop bat

utput Data Magnetic ABA Track2 e
10Leading7Zeros | 88 [ Duan FS LCR | 10 Ending Zeros |
; i the Start Character of 1 1010, ES is the end charscier of 11111, LRC is the Longitudinal Redundancy Check .|
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Nom.  Min. Max. Noww,  Min, _Max. Nom. Min._Max
120 1.6 2.4 20 1l 124 120 116 124
8.0 7.6 84 8.0 7.6 8.4 8.0 7.6 84
150 146 15.4 150 146 1354 150 146 154
205 200 255 253 249 259 403 400 410
18.5 15.0 18.2 20.3 198 209 27.8 275 285
14.0  13.0 14.8 63 158 169 22.2 219 231
220 216 22.4 2004 261 271 385 382 392
2.0 1.8 2.2 2.0 [.8 22 Py 1.8 2.2
592 383 6.6 (1.0} 5.8 0.6 0.8 6.7 7.0
9.85 90 10,3 9.9 940 10,5 985 94 106
066  0.62 (.67 hoh 62 0.67 66 062 067

ste — measureipents do not inclhide any hareing, ot edges:
PO - Tvereaiod Devices veserve the vl socehan e teve specgficanions withan prior noedfce.
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+15kV ESD-Protected, +5V RS-232 Transceivers

General Descripiior
TheE MAEZOZE-MAXZAL . MANIIZEMAXZATE line
sevelninerewers are demgned lor F3232 and V.28
codimanications in karsh o enviropmonts  Esch
i risrnilies gubpus gnl receiver input i3 protected
agrinel L15kY clectrostane isckarge [E5D1 shocks,
weilbcedt |=tc qu, The virionss eombireations of features
are outlined in tha Ssbsqcion Goige. The drivers dnd
foceners for al e devices meet 2l CWATIA-237F and
CCITT o A8 specificanons At dits maees up o 10RO,
when loaded in eeco dance with the EIAS A= E5E
specifcation

The MAXET T FRMAX2T3EBIAXZEE are auvaisiie 0 28-
Ll 2 packiges, asowel as & 2E-nin SR ihal ases
GO0% v hoardd space Tha MAKZOZEMAXKL 3L came
i1 18 e narmy Sy, wede S0, and DI packages. Thi
BENZOIE comes i a2 h-pin DIFSG peckage: 2l
netds no ertereal Lharge-pemp capacitors. e
MAKITRE comas Inoa F4-pin wide CIP package. arsd
A0 clminates extect charge-pump capaciors The
RAAKZORT QK20 T EMAY MOAF come e 24-piim Sk,
SS0F, arnd narrow P packages The MAXKZIZES
WEALZNIE nperata with fonae TP capRoiters, while e
PG A0 2E A A AR E MAR A IT M AR ZORE MABNKEZTTES
KA I0 opoate wilh four MU0 Capasitors. baiier

e hiaing cosl and hoard s
Applications

Metebook, Subroiebook . and Paimtoo Compiiers
Banery-Powarer] Eogupiment
Hard-Hedel & ojenpmieri

Ordering Inforvdalics appaars ot ond of dets cheal

Fealures

¥ ESD Protactan for R5-232 10 Pins:
+15kV—Hwman Body Mode
+BRYV-=IEC100-4-2, Contact Discharge
+15kV—IECT000-4-2, Alr-Gap Macharge

+ Latchup Free junfike bipolar equbvaiemnts)

+ Guarsnteed 120kbps Data Rate—LapLlink™
Compatible

+ Guaranteed 3Vips Min Slew Rata

+ Operate from a Single +3V Pawer Supply

Pin Configurations
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MAX202E-MAX213E, MAXZSZEMAX 241E

+15kV ESD-Protected, +5V RS-232 Transceivers

ABSOLUTE MAXIMUM RATINGS
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+15kV ESD-Protected, +5V RS-232 Transceivers

ELECTRICAL CHARACTERISTICS (continued)
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MAXZ202E-MAX213E, MAX232EMAX241E

+15kVY ESD-Protected, +5V RS5-232 Transceivers

Typical Operating Characteristics
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+15kV ESD-Protected, +5V RS-232 Transceivers

— Typical Operating Characieristics (continued)
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+15kV ESD-Protected, +5V RS-232 Transceivers
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+15kV ESD-Protected, +5V RS-232 Transceivers
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MAX202E-MAX213E, MAX232EMAX241E

+15kV ESD-Protecied, vV K
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Pin Descriptions {continued)

 FUNCTION

MAXZY1EMAXI1IEIMAXZ4TE
T e | MamE |
123 78 TodT |

RS 232 Dhiv= Lo lsas

470 1623, BN | RS2ET Recows Il
56 20 A7 AR R LT TTTLACMGS ey O fs, Farthe MAK2 13k, reconers B and R are active m shurioen
ik bR ¥ - e when EMNeo= 4, T .ru rwn.::z"F anc MAKE4E ofl o f_.r.w..f Ge InEcties i ShEacoen
& 1, 20 21 ToIM I
: Ta [ E] (around
IR \or: L8 '3 W SUpply 'u'l:llh]l'.r-____ e
|d. T4 : IT T+, 21 Tormiis 3I~ TiE |s=\-a¢|w- Charge-pUmp: copad il i
13 s e N uu!ml;" ekt by e charge s B i
1 . = |
15,0 i, T2 JEermnals for neatnee o FANGE-puUmp Eﬂpa'r.l:r = |
11 W Moo .|,.‘[ar_;¢= jF‘I‘r“ e by the chege |.IlII'I'I| 1 ]
=M Rl Fresbar moive tow  MERZTTE, MAXITF)
34 a2 s
N Becaivpr Enobip —seamel |||l'|I| fb'l.l'\:t?"?F'
ELL= e s 2R Sht 1mnt-n|;1'-|:.-—_n.l ﬂ"lllll IR TE 5\-’-"\.5{: AE},
i 25 e e L S ==
| | ET-'IJ.'\: | _-.I'|_|_rJ|_rl.-1'| I' |_||||rr1| A aen b h ARINOES
== e 3 R o S e ey
. | |
iHr
i oo | |
* L 1 i JELE:
HEE AL wini1
J——-: AN
-
. ] —uh-| b— U] ENABUE TME
T L AAAXLA (i >
.'lh-H‘.ifhlfr' N 1L| - il
1 p MY ’
. ST (gl s = RECEIVR i
(TS =T I PANET I TR -
Lt B Ui o 1ElE
Rl Oh -
S . i_ot
ik B,
_L | " 0] (i
HY 15 RS Lt : NOITE: Hriy I 4 1
' = TIH=RT Cesase F Tar
g T ,_-,(’/ bl S i PR U !
P et fr A = ] | i sk o e W 2w
i St 5 £ | Ik 3 b o
o KA LTI
V5 (T .;lHIﬁ.Ehi_“?fl o EA
iHE =
T
| (WAL L =g CARAT TR AN T
S A E = PRI LR TN Ry

e T Shtdmwn-Gomen! T
MEAET T HEMAK DL SEBIA KA r.E_I

o i (MANEISE

F--urr-n? RO Loty R Fitinke it £ Chsithic NiTiic
-M.-'I BTN A AEERAAEET T ERIAN T L A

AAAMLM




+15kV ESD-Protected,

+5V RS-232 Transceivers
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avosidE extra protecton @gains) ES0L O hey saneve
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Aeecicing o IFCTING-4-2 they surive =8.Y Ce
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av gpplications where (he RS 252 goanecton i'-.
Irrggtienthy cranged o s notabror computers) !
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charge pump convenet Jsos capscitne 01 1w double
the -+ 8% i +10%, storing the +10% on b Aot e
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MAX202E-MAX213E, MAX232EMAX241E

+15kV ESD-Protected, +5V RS-232 Transceivers
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RS.232 Receivers
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+15kV ESD-Protected, +5V RS-232 Transceiveis

Thiz MAX2130 0 rereives prapagation delay s oypisaliy
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MAX202E-MAX213E, MAXZ232EMAX241E

+15kV ESD-Protected,

+5V RS-232 Transceivers
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+15kV ESD-Protected, +5V RS-232 Transceivers

Appiications information

itor Selection
Fhe copatiter type ased e 21-C4 10 pot critical for
proDeT opslaiun, Tie MARZDZE, HWAKZ00-MAKZUSE
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by The charge (enos . derenple Voo o ground with 2

=
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MAX202E-MAX213E, MAX232E/MAX241E

+15kV ESD-Protected, +5V RS-232 Transceivers

Table 3. DB9 Cable Connections
Commonly Used for EIA/TIAE-232E and
V.24 Aa]rnchrm'lnltﬁ Interfaces
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+15&kV ESD-Protecied, +53V RS-232Z Transceivers

__Pin Configurations and Typical Operating Circuils {continued)
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MAX202E-MAX213E, MAX232E/MAX241E

+15kV ESD-Protected, +5V RS-232 Transceivers

Pin Configurations and Typica! Operating Circuis {continued}
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£15kV ESD-Protacted, +5V RS-232 Transceivers
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_____Pin Configurations and Typical Operating Circuits (continued)
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+15kV ESD-Protected, +5Y RS-232 Transceivers

Pin Configurations and Typical Operating Circuits {continuad}
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+15kV ESD-Protected, +5V RS-232 Transceivers
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_____Pin Configurations and Typical Operating Circuits {continued)
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+15kV ESD-Protected, +5V RS-232 Transceivers

Pin Configurations and Typical Operating Circuits (continued)
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215kV ESD-Protected,

+5V RS-232 Transceivers

Ordering information
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MAXZ202E-MAX213E, MAXZ232EMAX241E

+15kV ESD-Protected, +5V RS5-232 Transceivers
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+15kV ESD-Protected, +5V RS-232 Transceivers
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+15kV ESD-Protiected, +5V RS-232 Transceivers

W . Package Information (continued)
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Liquid Crystal Display Modules

Seiko Instruments GmbH




it Matrix Liquid Crystal Display Modules

\RACTER TYPE

- FEATURES :
= Slim, light weight and fow power consumption & Byill-in controllar for easy interfacing
= High contrast and wid viswing angle # LG madules with built-in €L or LED backlight
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« SPECIFICATIONS :
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ot Matrix Ligquid Crystal Display Modules

tAPHIC TYPE

- FEATURES .
*Wide viewing angle and high contrast *5lim, light weight and low power consumption
«Full dot configuration fits any apphcation «Avaiiable in STN and FSTN
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.CK LIST FOR CUSTOM DESIGNED LCD MODULE

npany 2. Application ——
ilgn

ow [ Modfied . Manulacturer - Fart No.
Juivalent; Manufacturer ,PatNe..

W Dimensions

b =
__1_! = Il._: 1' I_‘-I.d
._ | .
R g '||l:
I " | | |
: l ! 1
B |
= HJ Ll
. |
= ‘ s
|
play Contents
saractar type_ charactarg, __lines
aaracter font X, dats + cursor
naractar pilch __ % e ___mm
3t piteh % PNt I 11
MAsizg b L M
mp-hms {Full dut} type: . duots
at pitch % mm
ot siza 3 . __mm
agment type: digits fines
lhers
1 Panel
ingangle: [ 6 gclogk [ 12 o'clock[] o'uluch
:LTH [IFSTH (Black and white)
STN {C ¥ellow green [ [Gray Bluo)
Chromaticity coordinatas
{ XS i _sy= 3
Positive type [_] Negativa typa
Reflective || Transflectiva 7] Transmissive
Otherg.. - .-
scale: [IYes____ grayscale [ Mo
srential specifications:
Response time fon ms | “CY Lak me(  'C)

Viawing angle deg. [ "C)| ] Contrast _J -{3]
Othars

surfaca finishing:

Mormal [ Anli-glare ) s

rizar color: [ Moermal (neutral gray! [ [Red

Geen UBle ] . ..

fing Method

dewing: 1/ duty, 1/ li«s

g frequency: Hz

driver; [ Specibed | Unspecited

sament driver (Manufacturar ]

oMo drivar (Maanacnl. ar !

roller: [hiternal [ Exlermal

pe Mo, ___[Manufacterar )
Clinternal | External

o Mo, __iManufacturer N

i [etarnal '~ |Extarnal

a2 Mo, (Memory sieg (Kbip(Manufaclarer

ywar Supply

ngle power sapply; [ 5y | |__ = W

power supplies
orlegic: (Muoo-Ve) o 1BV
or LC driver (Mio-Mss)) 7] 73

3. Customer Specifled Part No._

, Remarks _
. Romarks — e
£ x B Module size ® _mm
E x F: Viewing area L) ... mm
Fxd-Activedisptayarea_ x mm
C : Length between mountinghales __ mim
L : Length between mounting holes T
M Diameterofmountinghole . mm
H : Totat thickness S 1 ¢
H1 : Upper thickness o mwn
HZ ; Lower thickness _Imim

11. Temperature Compensation Circuit
[internat [_|External [_|Unnecessary
Compensation range: L] 0°Cto50°C J_ "Cw _ “C
12. Current Consumption

Far iagic; Lyp. mA, max. iy
For LT drive: typ. md, max. e,
Oihars | | - ___mA, max, mA

13. Contrast Adjustment

[tnternal [ External [ |Unnecessary
Mathod: || Temp. compansation circuit [ ]Volume | |

14. Temperature Range
Dparating lemperaturs range: || 0°Cio 50°C] "Cw e
Storage wmperatyre range:[ |- 200G to 60°C L *C
15. Input/Output Terminals
Specifying allocation; [¥es [INo

Specifving position:”_}Yes [ Mo
16. Weight
byp. g, Max. g

17. Connector _
[] internal [ External [ Unnecessary
Type Mo, (Manufacturer '}

18. Backlight
Clintermal [External [JUnnecessary
[JEL: [ Graen [ wwhite [ ]
[CJLED: [vetlaw green [ JAmber []
[C1CFL: [Twhite! ] =
[lincandescent lamp []Othars -
[|Backlight type [ |Edge backiight type

Brightnass: cdfm
Inverier: .JInlﬂrnnl_]E::lﬂrnal [CUnnecessary
Fower supply voltage =

Currant consumption {backlight included) iy
Erightness control:| J¥es [INo

19. Others

20. Schedule
Estimate: _
Sample: Detivery Chsantity:
Mass production: Target price; R

Delivary cTotal quantity,  pes
Cuantity per manth pCs




lid Crystal Displays

K LIST FOR CUSTOM DESIGNED LCD

pany 2. Application

Jn

v[ ]Modified: Manufacturer _~ ParfiNe._
iivalent: Manufachurer _ . Parl No.

i Dimansions

3. Customer Specifiod Part No.

, Remarks
, Remarks -
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oo l |' T ik
< |
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il
. ¥ il i Bl T=
R ;... | H. .
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B o'clock

- Type A (conpoclion through canducine maoterial) -

]

- Type B (dirécl comimon) -

ontal lengthofupperglass ___mm
cal length of upparglass =~ = Rl
zontal length of lower glass the same as F1
tical langth of lower glass mim
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iid Crystal Display Modules

LECTIVE/TRANSFLECTIVE/TRANSMISSIVE LCD
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cautions

¢ Instructions
1 LCD panel s damaged, be careful not 1o get the

i grystal in your mouth and rot to be injured by
had glasses.

J should swallow the liguid crystal, first, wash your
th thoroughly with water, then, drink a lot of water
induce vomiting, and then, consult & physician.

2 liquid crystal should get in your eye, flush your
with running water for at least fifteen minules.

2 liguid crystal touches your skin or clothes, e
g it and wash the affected parl of your skin or
ies with soap and running water.

r CFL backlight is driven by a high voltage with an
ter. Do not touch the connection part or the wir-
iattern of the inverter.

ot use inverters without a load or in tha short-cir-
node.

the LCD meodule within the rated voltage to pre-
overhealing and/or damage. Also, take steps to
ire that the connector does not come off

ing Precautions

g the LCD panel has glass substrate, avoid apply-
nechanical shock or pressure an lhe moduie. Do
Irop, bend, twist or press the module,

ot soil or damage LCD panel tarminaks.

g the polarizer is made of easily-scratched male-
se careful not to tauch or place ohjects on the dis-
surface.

1 the display surface clean. Do not lauch it with
skin.

15 LSl Is used in the LCD moduie. Be caretul of
1 electricity.

iot disassemble tha module or remove the liquid
al panel or the panel frame.

ot damage the film surface of the EL lamp; other-
the lamp will be damaged by humidity.

et an EL lamp in an LCD module, push the EL
i with its emitting side up, without pushing the rub-
:onnectors oo hard. If you damage them, the LCD
ule may not work property.

iing a esignin

rotect the polarizer and the LCD panal, cover the
ay surface with a transparenl plate (e.Q., acrylic
ass) with a small gap between the transparent plate
the display surface.

3 the module dry. Avoid condensation to prevent
ransparent electrodes from being damaged,

2 L CDO panel with AC waveform in which DG ele-
tis not Included to prevent deterioration in the LCD
8l.
rast of LCD varies depending on the ambient tern-
ture. To offer the optimum contrast, LC drive voit-
should be adiusted. LCD driven in a high duty
must be provided with drive voltage adjustmenl
wd,

nta LCD moduie with the specified moduniing part!
5

+ Dedign the eguipment so that input signal is not ap-
plied to the LCD modute while power supply valtage s
not apphed toit.

» Do not locate the CFL tube and the lamp lead wire
close o a melal plate or a plated part inside the equip-
mant. Otharwise stray capacity causes a drop in volt-
age, decreasing the brighiness and the ability to start-

up.

Cleaning

« Do not wipe the polarizer with a dry clath, as il may
scralch the surface,

=Wipe the LCD panel gently with a sofl cioth soaked
with a petroleum benzine.

* Do not use ketonic solvents (ketone and acetone)or
aromatic solvenls (loluene and xylene), as they may
damage the polarizer.

Storing

* Store the LCD panet in a dark place, where the tem-
perature is 25°C+10°C and the relative humidity be-
low 65%. If possible, store the LCO panel in the pack-
aging situation when it was delivered.

= Do not store the module near organic solvents ar cor-
rosive gases,

+ Keep the madule {including accessories) safe from vi-
bration, shock and pressure.

*Use an LCD module with bullt-in EL backlight within
six rmonths of delivery,

« EL backlight is easily affacted by environmental con-
ditions such as temperature and humidity; the guality
may deteriorate if stored for an extended period of time.
Contact Seiko Instruments GmbH for details.

= Some parts of the backlight and the Inverter generate

heat. Take care so that the heat doas not affact tha
liquid crystai or any other parts.

- Dust particles attached to the surface of the LCD or
the surface of the backlight degrade the display gual-
ity. Be careful o keep dust out in designing the struc-
ture as weli as in handling the module.

= Black or white air-bubbles may be produced il the LCD
panel is stored for long time in the lower temperature
or mechanical shocks are applied onto the LCD pansl.

On This Brochure
« Seiko Instruments GmbH reserves the right o make

changes without notice to the specifications and mate-
rials contained herein.

- The colors of the products reproduced herein may be
different from the actual colors. Check color on actual
products before using the product.

= The information contained herein shall not be repro-
duced in whole or in part withoul the express written
consent of Ssiko Instruments GmbH

« The products described herein are designed for con-
sumer equipment and cannot be used as part of any
device or equipment which Influsnces the human body
of requires a significantly high reliability, such as physi-
cal exercise equipment, medical equipment, disaster
prevention eguipment, gas related equipment, vehicles,
aircraft and equipment mounted on vehicles.




NPN SILICON TRANSISTOR

2S5C945

SCRIPTION

ATURES

The 25C045 is designed far use in driver stege of AF amghifier
and law speed swilching.

#* High Vaoitage LvrED : B0V MIN,
& Excellont hpp Lingarity

hegy (001 ma)hpgs 1.0 ma) 082 TYP.

SOLUTE MAXIMUM RATINGS

Maximum Temparatures
-5 10 +125 °C

4125 °C Maximum

Starage Temparature
Jurction Temperature

Maximum: Power Dissipation [Ta =25 °C)

PACKAGE DIMENSIONS
in mitlirneters. linches)

53 WAL
(0.204 WA}

55 MAL
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Ve e Volp 1.0 ma
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lp= 1 mA ig=tdmA
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Viopo Collector ta Hase Valtage gl W
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ECTRICAL CHARACTERISTICS (Ta=25"C|
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2BC Coltaotor Cutalt Qurrem 100 Ay

EBC Eritter Cutalt Cuaergeil 100 nh
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msification ol hpgg

Faink R o i F i [
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hEge Tei Condisgrs - Mpp -G08 o 1D ma
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o
ﬂNﬂtianﬂl Semiconductor

54L5164/DM54LS154/DM74LS164
8-Bit Serial In/Parallel Out Shift Registers

dung 1888

General Description

Thase B-Lat shift registers laature sated Seanl inpats 10 &n
asynchrenaus clear, A lpw logic havel at eithar inpul inhikis
antry of M now dols, ar pesels T fres? 1 fog bn Bae ow
havai a1t the red Glock pulse, Yhus providing sormpliels con
fred over incoming data. A high legic lovel on wither npot
anables tha ather input, which wiél Lthan determins the stata
Gl the livss g Do, Data gk e gerlal inpals may B changsd
whilé tha clack s high or [dw, but only infarmation mmasting
tha setup and hold ime reguirsmonts will be aniered. Clock-
Ing occurs on the ow-to-nigh leves transitan of e ciock
input. All inpuls are dode-clamped o micaige bangmis
sior-iing aligcks

Features

B Galed (ananle/diseble} sarisl inputs

m Fully buffereu clock ard sanal inpuls

| Agymihwonous cear

B Typical clock fraquency 36 MHz

w Typical powor dissipation 80 miy

® Allemate Military! ferospace devics (5415164) & avail-
sble. Contach a Mafivne! Semicorductor Salas Offioe/
Chstribusor for specificebons.

Connectian Diagram

Dual-in-Line Package
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——
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(IRt EET T
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| FLS1GALMOE, DMSALS 104/, DIMBALS 163,
OM7ALS16dM or DM 7FALS 4R
Hes NS Package Humbar E2DA,
J14A MI4A, M14A ar WiqBl

Logic Giagram
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Absolute Maximum Ratings iy

If Military/Aerospoce specitied devices are roguired,
please confact the Mallonal Seawconducion ol
Office/Distributers for evailability and specifications.

Mot Fag Absowds Waximum Agtngs™ are Hose valles
Lt WCh Bhe sEfEly of tha dewca camat ba quaran-
g T clawicer shoede ool b eena el @ Mosor Brnifsl, T
paramaine values deinad &7 the “Elschical Chargclenstios

Supply Woltage i ;
rpitVeltage 4 fakfa are nof guarantesd af tha abm'a_.'{a st ralings.
. Fhier “AHugsvmrmpirnedesd fJ_,r.lu.'.*ﬂ:'ﬂF Caargifipns " fndilesy ol e
QFIEF;:LFE I':gi'a "'j" T:ig'#ﬂfﬂtl"'-' Rangu et e B caeiong e Aofual aowoe anaration
= R =T R b T B
C74LS pieiuy R
Blevage Tamperilurs Hangs =l SR S R

Recommended Operating Conditions
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