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ABSTRAKSI

Rohmad Budiyvanto, Nim : 03 520030, Jurusan Teknik Elekiro D-III,
Program Studi Teknik Energi Listrik, Fakultas Teknologi Industn, Institut
Teknologi Nasional Malang, Dosen Pembimbing ; Ir. Yusuf ismail Nekhoda, MT,

PLRENCANAAN DAN PEMBUATAN SCORE BOARD UNTUK BULU
TANGKIS DENGAN MENGGUNAKAN REMOTE CONTROL BERBASIS
MIKROKONTROLLER AT89C51

sScore Board adalah satu dan peralatan ciektro yang berguna i dalam
cabang Olah Raga. Khususnya dalam Bulu Tangkis, score board dapat
menampilkan score atau nilai, pindah bola (service) dan set kemerangan dalam
tiap pertandingan.

Dalam Perancangan alat Score Board Bulu Tangkis perlu adanva
Rangkaian Pengontrol yang terdin dan Rangkaian Remote Receiver, MCU,
Omver Seven Segment dan Rangkaian Display Led yang menzgunakan 1C
7415164 scbagai sift register dan ULN 2004 sebagai penguat led.

Pengujian perlu dilakukan didalam pembuatan Score Board tersebut,
dengan cara memeriksa sctiap komponen sudah berfungst dengan baik atau
belum, seperti pengujian Seven Segment yang akan aktif dalam kondisi low,
pengujian inputan dan outputan Display Led dalam kondisi menyala atau 1inati dan
juga jarak tempuh Remote Control dalam berbagai kondisi respon.

Kata Kunci : Led, ULN 2004, 7418164, Seven Segment

iv




DAFTAR ISI

LEMBAR PERSETUJUAN s,

AT PEIVGANTAR v s i e

BAB1 PENDAHULUAN

Lol At BRGNS e er 2 e A R S R A

12, Boamiusars BTasidal, e e
e T MAEY s e T A A s s Ve
LA, Batasan Masalal .o
b3 st ke Pentl ISR s e e A S L SRS

1.6, Manfaat Alat ..., P S mw —

BAB Il DASAR TEORI

2.1, Sistem Mikrokontroler ATS8BCS .

2

1 Mikrokontroler ATSMESY e s

Fad

2.1.3 Fungs: Pin Mikrokontroler AT89CSL

LN B D R I e 1 o SRS

e T = g [ O I e




4,22 Alat dan Baham ...
423 Pelaksananty Panouiilaf - comaaaseinaaninansa s

4.2 4 Analisa Hasil Pengugian..........oooinn
4.3, Pengujian Ranghaan Display L_::d

T g PGP e e e mn e e
SR s el 2T T o A N Rt U A R S P
4.3.3 Polaksanaan POO@Wan ..o s s
4.3 4 Analisa Hasil Pengujian

4.4. Pengujian Jarak Tempuh Remote ... i

BAEB Y PENUTUP
T R e e e e g oot e

LAMPIRAN

. 48

48

. 49

5l

51

51

51

51

- 54

- 36

.

.58




DAFTAR TABEL

Tabel 2.1 Keluarga Mikrokontrller MCS-51

Tabel 2:3: Fan s o P e i S e R

Tabel 4.1. Tabel Input dan Output pengujian seven segmient ... L.
Tabel 4.2, Tabel Hasil Pengujian Jarak Tempuh Remote. . .. .. ...,

Tabel 4.3. Tabel Hasil Pengugian Rangkaian Display Led. ..o

X




BAB 1

PENDAHULUAN

1.1. Latar Belakang

Dalam perkembangan di dunia olah raga vang semakin pesat sekarang ini,
banyak dibutuhkan peralatan yang dapat digunakan secara maksimal sesuai dengan
kebutuhan. Oleh karena itu, dibutuhkan suatu peralatan mesin vang sudah ada dan
dapat mempermudah kerja maupun proses kerjanya. Sebagai contoh adalah
penggunaan dan pemanfaatan teknologi tepat guna, khususnya pada sektor olah raga
bulu tangkis.

Perguruan tinggi, khususnya di bidang Elekiro diharapkan mampu
mengembangkan ketrampilan agar dapat meringankan beban manusia dalam
menghadapi persaingan yang sangat ketat ini. Oleh karena itu, sangatlah tepat jika
digalakkan suatu device elektro yang dapat mempermudah kinerja manusia untuk
mendukung suatu petlombaan/ kejuaraan atau sebuah pertandingan biasa. Dalam hal
ini, penulis akan mencoba merancang dan membuat sebuah alat yang bisa membantu
para wasit untuk memimpin, sekaligus sebagai pengontrol score/ nilai pada olah raga
bulu tangkis.

Penulis sangat terinspirasi untuk menciptakan produk yang bermanfaat bagi
masyarakat, schingga dapat menyumbung pemikiran yang merupakan tantangan

dalam dunia olah raga dan pendidikan.




I.2. Rumusan Yasalah
Adapun rumusan masalah vang dibahas didalam pembuatan alat 1
adalah scbavai berkut
. Bagaimana merencanakan dan membuat alat Seare Meard untuk Bulu
Tangkis dengan menggunakan Remaote Controf Berbasis Mikrokontroller
ATEN 317

2. Bagaimana menampilkan program ke Display Led dan Seven Segmernt |

1.3, Tujuan
Perencanaan dan Pembuatan Score Board untuk Bulu Tangkis dengan
Remote Conrol Berbasis Mikrokontroller AT892C5/7 yang ditampilkan ke Display

Led dan Seven Seament,

1.4, Batasan Masalah
Agar permasalahan tidak terlalu luas, maka penulis membatasi hanya
pada hal-hal benkut ;

1, Jumlah perhitungan score dalam alat ini, dibatasi maksimal 2 {dua) digit,

yailu 99,
2. Display dalam alat in1 hanya menampilkan informasi seore, set kemenangan
dan infomasi nindah bola saja.
3. Proses penambahan nilaifscore masih dilakukan secara manual, dengan
menggunakan Kemaote Controf.
4. Mengpunakan Remote Sony  tipe Trinitron RM-8278.
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L5, Sistematika Penubisan Laporan

Sistematika pembahasan dalem proposal ini terdiri dari pokok pembahasan vang

saling berkaitan antara satu dengan vang lainnya, yaitu

BABI: Merupakan pendahuluan yang berisikan tentang latar belakang, tujuan
permasalahan, batasan masalah dan sistimatika pembahasan.

BABII:  Merupakan landasan teori dasar yang menunjang dalam perencanaan sistem
kontrol ini.

RAB T :  Merupakan pembahasan masalah yang berisikan perencanaan konstruksi alat
dan perencanaan kontrol dari alat yang dibuat.

BABIV . Pengujian Alat

BAB V: Merupakan bab penutup yang berisikan kesimpulan dan saran-saran.

1.6. NManfaat Alat
Alat ini dapat meminimalisasi kesrlahan di dalam penghitungan score, proses

kerja wasit dan menjaga konsentrasi pemain.




BAB 11

TEORI DASAR

2.1. Mikrocontroller AT83C51
2.1.1. Hubungan dengan MCS-51

MCS-51 merupakan keluarga mikrokontroller 8 bir seperti ditunjukkan dalam
tebel 1 berikut ini, yang kesemuanys mempy- sai arsitektur MCS-51;

Tabel 2.1. MCS-51 Family™

_____ ——

Device | Internal Memori Internal Memori 'I'imerfF.JEﬁTmpl
i Program [ Data Counter
8052AH 8K X 8 ROM 256 X 8 RAM 3IX16Bit | 6
BOSTAH 4K X § ROM 128 X B RAM 2 X 16 Bit | 5
. 8031 4K X 8 ROM I2ZBX&RAM | 2XI6Bit ‘ s
TR032AH NONE 256 X 8 RAM 3 X 16 Bit 6 '
8031 AH NONE 128 X 8 RAM 2X16Bit | 5
8031 4K X 8 EPROM 128 X 8 RAM 2 X 16 Bit 5
R751AH 4K X 8 EPROM 128 X 8 RAM' 2 X 16 Bit ETRE
8751HI2 | 4K XBLCPROM | I28X8RAM | 2X16Bit = 35 |
8751HS8 | 4K X 8 EPROM 128 X 8 RAM IX 6Bt | 5
AT89C51 | 4K X & EPROM 128 X 8 RAM 2 X 16 Bit 5

Mikrokontroller 478937 merupakan salah satu dari keluarga MCS-51 yang
terbuat dari CMOS &-Bit dengan 4K Eyies Flash PEROM dan merupakan produksi dari
ATMEL. Dibandingkan dengan Mikrokontroller  yang  lain  dalam  MCS-51,

Mikrokontroller ATS9C5S memiliki perbedaan yang terletak pada memori progam yang




digunakan yaitu menggunakan EEPROM vang merupakan versi intersal dari 8051 yang
memori progam internalnya dapat di progam dan di hapus secara clekirik, Sehingga di
dalam penggunaanya, EEPROM lebih flekyibe! dibandingkan dengai vang lain (PROM
dan EPROM) dan harganya relatit murah. Secara umum arsitektur MCS-51 dj tunjukkan

pada gambar 2.1 berikut ini
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Gambar 2.1, Blok Diagram MCS -51 1
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2.1.2, Organisasi Memori MCU ATR9CS1

MCS .51 mempunyai space addres yang terpisah antara progam memoti (ROM )
dan data memori (RAM), Pemisahan dilakukan secara logika, sehingga CPU dapat
menggunakan lokasi addres untuk progam memori dan data memori.
2.1.3. Progam Memori

Progam memori menggunakan lokasi addres sepanjang 64K Byfe dengan rician 4
K Byfe memori internal (Addres 0000, — OFTFy) di tambah 60 Fhyte dari memori
ehsternal, atau dapal juga menggunakan 64 Kbyte memori eksternal penuh. Addres
progam memori distas OFFFy yang melebihi kapasitas ROM internal akan menyebabkan

MCU AT89C51 sccara otomatis akan mengambil hye kode dari progam memori

eksternal.
FIFFFh FIFFFh
60 Kbytes
ERSTERNAL
LT
AN ATAU 64 Kbytes
o EESTERMAL
OFFFh
4 Kbvies
TERMAL
LI HMGH

Gambar 2.2. Blok Progam Memori'!




2.14. Data Memori

Data menori Jata yang dikenal dengan RAM (Random  Acees Memori)
menggunakan lokasi addres sepanjang 60 Kbyte yang didapat dari memori data eksternal.
Lntuk lebar RAM internal mempunyai 128 hyte ditambah sejumlah Register Fungsi
khusus atau Special Function Register (SF. Rs). Register ini menggunakan addres 80y —

I°F 11, namun tidak semua addres ini digunakan unuk SFR,

FFh
SFRs DIRECT
ONLY
Sl > 64 Kbytes
TFh £ Ko
DIRECT and EXTEEMNAL
INDIRECT e } |
ADDRESSING
aoh L

Gambar 2.3 Blok Diagram Data Memori "




1.1.5. Lokasi Pengalamatan (Addressing) Langsung Dan Tidak Langsung

Ruang memori data irfernal terbagi menjadi 3 hlok seperti gambar dibawah ini :

UPPER 1:3J FFh

30h

Fh

LOWER j28 | 00h

ACCESIBLEBY
DIRECT
ADDRESSING
ONLY

ACCESIBLE
DIRECT AND
INDIRECT
ADDRESSING

FFI

80h

ACCESIBLE BY
DIRECT
ADDRESSING

SFR

Gambar 2.4. Ruang Memory Data Internal '

Sebanyak 128 hwle bawah (lower 128) dari RAM internal dapat diakses baik

dzngan cara pengalamatan langsung maupun tidak langsung dan lokasi tersebut dibagi

lagi menjadi 3 bagian, antara lain:

& Register Burk (-3

Lokasi adures register bank dimulai dari alamat 00-1Fy atau sebanyak 32 byte,

Register bank ini terdiri dari 4 bir register, inasing-masing register bank berisi §

byte fhyte O-byle 7) yang dapat dipilih melalui program status word register pada

software. Namun pada saat resed MCU, program akan langsung diarahkan ke

register bank 0.

b, Bit Addresscble Area

Lokasi addres-nya dimulai dari alamat 20y — 27, atau schanyak 16 byte. Masing-

masing dari 16 byte (128 4if) lokasi ini dapat dialamati secars langsung yaitu dari




O0:~7Fy. Bit-bit ini dapat ditunjukkan dengan dua cara, yaitu yang pertama
adalah dengan menunjukkan addres-nya dari alamat 0047/, sedangkan cara
kedua adalah dengan referensi ke alamat 20,;-2F,. Dengan demikian bit ke 0
sampal bit ke 7 juga direferensikan sebagai bir 200 sampai 20.7, begitu
selerusnya. Masing-masing dari 16 byre dapat juga dialamatkan sebagai sebagai
scbuah bvre.
c. Seratch Pad Areca
Lokasi addres-nya dimulai dari alamat 30y — 7F); atau sehanyak 80 byte yang

dapat digunakan sebagai data bagi RAM.

Pada 128 byte atas (upper 128) ditempati aleh suatu register vang memiliki fungsi
khusus vang disebut denpan Spevial Function Register (SFRs) dengan ruang alamat 8t —
#'Fy. Berikut ini adalah bagian dari §FRs< :

1. Accumulator
Repister inl digunakan untuk operasi perkalian dan pembagian,
i Program Status Word
Register ini meliputi bit-bit : CY (Carry), AC (Auxilliry carry), FO (sebavai flag),
/50 dan BST (untuk pemilihan register bank), OF (Over Flow), dan parity flag.
3. Stack Pointer
Stack pointer adalah suatu register vang digunakan untuk petunjuk alamat vang

berguna apahila sub rowusine digunakan pada program utama.




th

.

Data Pointer High (DPH)Dan Data Pointer Low (DPL)

DPIT dan DPL adalah 2 buah register 8 bit yang digunakan untuk mengontro]
DPTR, yaitu suatu register untuk pengalamatan tidak langsung. Fungsi register
ini adalah untuk mengakses memori program baik internal maupun eksternal,
Juga untuk data eksternal.

Port 0, Port 1, Port 2, Dan Port 3

Pada keluarga 8051 masing-masing pert dapat dialamati baik sccara bif ataupun
byte. Masing-masing port merupakan port bidirectional yang artinya dapat
berfungsi sebagai input ataupun eutpur. Port 0 dan port 2 digunakan scbagai
pengalamatar. memori dari luar, port 1 digunakan sebagal port 1O dari
mikrokontroller, sedangkan porr 3 berisi sinyal-sinval kontrol seperti interupt,
serial. WR, dan R0,

Interupt Priority Repister (I1P)

Merupakan register yang berisi bit-bit untuk mengaktifkan prioritas dari suatu
inferupt yang ada pada mikrokontroller pada taraf yang diinginkan,

Interupt Enable Register (IE)

Merupakan register yang berisi bit-bit untuk mengaktifkan maupun mematikan
sumber inferupi.

Timer / Counter Register (TCON)

Register yang herisi bit-hit, berfungsi untuk memulai ataupun menghentikan

pewaktu / pencacah.

L




Register ini digunakan untuk menampung data dari masukan(SBLK-V)

Serial Control Buffer (SBUF)

keluaran (SBUF-OUT) dari serial port,

2.1.6. Konfigurasi Pin-Pin Pada MCU ATR9CS1

ataupun

Adapun fungsi dari Inasing-masing pin pada MCU AT89C5] dapat dilihat dari

konfigurasi dan bentuk fisik betdasarkan gambar dibawah ini:

a. YOU

PLOC]

P11

PL2 ]

LA

P1.4[]

P15

P1.60 ]

P17
RESET[_
{(RXD) P3.0[ ]
(TXD) P3.1[]
(INTO) P3.2 []
(INT1) P3.3 [}
(T0) P3.4 ]
(T P35 [
(Wk) P36 [
(ADy P37
XTAL2[]
XTALI[]

GND [

Gambar 2.5. Konfigurasi Pin MCU AT89C5] ™

=l B - O S T .

AT 85C51

40
39
38
37
36
s
34
33
32
Al
30
29
28
27
26
25

24 0

23
2
2]

b vee

] PO.0 (ADD)
] PO.I (ADD)
1 PD.Z (ADDD)
| | P03 (AD3)
1 P04 (AD4)
] P05 (ADS)
| ] PO.6 (ADg)
1 PO.7 (AD7)
1 EA/VPP
] ALEPROG
] PSEN

[ ] P2.7 (A15)
] P26 (A14)
] P25 (A13)
L] P24 {A1D)
P2.3(Al1)
L] P22 (A1)
[ ] P21 (AD)
1 P2.0 (AB)

Merupakan pin catu daya dengan fevel legangan +5 volr.

b. GND

Fix Ground,

12




Port

Port 0 mervpakan Port 1/O dengan 8 bit directional yang tidak mempunyai pull-up
internal. Sebagai sebuah port keluaran, maka setiap pin dapat mengendalikan &
beban TTL. Selain itu, pors 0 jupga dapat digunakan untuk memultipleks addres bus
rendah dan data memori dengan mengunakan pull-up internal, Port 0 juga
menerima kode mesin (dalam byte) selama pemrograman EEPROM dan
mengeluarkan kode mesin selama program verifikasi dari EEPROM. Seclama
program verifikasi ini dibutuhkan pull-up eksternal. Pada port ini berlaku
keteiapan yang berbeda dengan pori-port yang lainnya, vaitu apa bila digunakan
sebagai keluaran maka harus diberikan tambahan resistor pull-up.

Fori 1

Fort 1 merupakan port [/O dengan 8 bit bidirectional yang mempunyal pull-up
internal, Buffer keluaran dari port | dapal mengendalikan 4 beban TTL. Pin-pin
dari port 1 dapat digunakan sebagai input jika dipull-high oleh pull-up internal
dan jika dipufl-low internal. Port | menerima uddres buy rendah (dalam byre)
selama pemrograman EEPROM dan selama program verifikasi dari EEPROM.
Port2

Port 2 merupakan port 1/Q dengwi 8 bit bidirectional yang mempuyal pull-up
internal. Buffer keluaran dari pert 2 dapat mengendalikan 4 beban TTL. Pin-pin
dari port 2 dapat digunakan sebagai input jika dipull-high oleh pull-up internal
dan jika dipull-low secara elsternal, maka akan menghasi'kan arus L vang
disebabkan adanya pull-up internal. Port ini mengeluarkan addres bus Unggi

(dalam hyre ) selama mengambil dari program memori eksternal dan selama

13




mengakses kedata memori eksfernal yang menggunakan addres6 pir dan dengan
menggunakan pull-up interned,

Scluma mengakses kedata memori eksternal Yang menggunakan wddres 8 bir,
maka port 2 mengijinkan isi dari port 2 yang merupakan register fungsi khusus
atau Special Function Regisier ( SFRs Y, Port 2 ini menerima cddres hus lingg|
{dalam bit ) selama pemrogrsinan EEPROM dan selarmia program verifikasi dari
EEPROM.

Port3

Port 3 merupakan Port 110 dengan 8 bit hidirectional yang mempunyai pull-igp
internal . Buffer keluaran dari Port 3 dapat mengendalikan 4 beban TTL dan
menghasilkan arus 1IL  karena adanya pull-up internad, Fungsi lain dari port 3

seperti tertera pada tabel 2.2 berikut :

Tahel 2.2 Fungsi lain Por!!!

"Part Pin Alternative Function o
P30 | RXTY (Serial Iriput Port)

Pl TXD (Serial Output Purt)

P32 INTO (External Interrupt 0) 1
!_l’ 33 INT1 (External Interrupt 1) h

P34 10 (Timer 0 External Input) |
| P35 T1 (rimer 1 External Input)

P3.6 | WR (External Data Memory Write Strohe)
[_ P37 | RD (External Data Memory Read Strobe) |




RST (Reset)

Lt resct aktif Aigh, jika pin ini aktif high selama dua siklus mesin ketika osiator
bekerja akan mereset peralatan,

ALE/PROG (Addres Latch Enable/Program)

Pin ALE (aketif high) mengeluarkan pulsa output untuk melacdh {menahan)f byte
alamat rendzh selamy mengakses kememori eksternal, ALE dapat mengendalikan
8 beban TTL dan juga merupakan input pulsa program yang aktif rendah selama
pemrograman flash EPROM. Pada operasi normal, ALE dikeluarkan pada suaty
kecepatan yang komstan vaitu 1/16 dari Jrekwensi osilator, dan juga dapat
digunakan untuk pewaktu'timing atau pemberian ¢lock,

PSEN (Program Strobe Enable)

Pin ini aktif Jow vang merupakan strobe pembacaan keprogram memari eksternal.
ATAL 1

Pin input kapenguat osilator pembalik dan inpudl infernal clock untuk operasi
svstemrangkaian

XTAL2

Pin output dari penguat osilator pembalik,

EA/Vpp (External Acces/Program Supply Yoltage)

Pin EA harus di hold rendah secara eksternal aau dihubungkan ke ground agar
ATE9CS1 dapat mengakses kode mesin dari program memori eksternal dengan
lokasi 0000k sampai FFFFR. Jika menggunakan fnterpal program memori maka

EA barus diberi logic high.

15




2.2. ULN 2004

Untuk rangkaian ULN 2004 sehegai driver led. dalam perancangan ini digunakan
IC ULN 2004 dan sebagai sebagai kompenen utamanya, yang nantinya digunakan untuk
mengaktifkan led. IC ULN 2004 diberikan logika tinggi dimana data sheet menyebutkan

bahwa IC ULN 2004 dapat terpicu dengan tegangan 5 Voll dengan tegangan hubung.

DIPi8

Gambar 2.6. Gambar [C ULN 2004 1%




2.3. T'ransformator

Transformator adalah sustu alat listrik yang dapat memindahkan dan mengubah
cnergi listrik dari satu atau lehih rangkaian listrik yang lain, melalui suatu gandengan
magnel dan berdasarkan induksi elekiromagnet. Transformator digunakan secara luas,
baik dalam bidang tenaga listrik maupun clektronika. Penggunaan transformator dalam
sistem tenaga memungkinkan terpilihnya tegangan yang sesuai, dan ekonomis untuk tiap-
tiap keperluan.

Dalam bidang elektronika, transformator digunakan ar‘ara lain sebagai
gandengan impedens? antara sumber dan beban, untuk memisahkan satu rangkaian dari
rangkaian lain dan membuat arus searah sambil tetap melakukan atau mengalirkan arus
bolak balik antara rangkaian. Berdasarkan Jrekuesi, tranformator dapat dikelompokkan
sebagai berikui ;

1. Frekuesi daya 50 — 60 ¢fs

2. Frekuensi pendengaran 50 o/s — 20 ke/s

3. Frekuensi radio diatas 30 ke/s
Dalam bidang tenaga listrik pemakaian transformator dikelompokkan menjadi :

. Transformator daya

2, Transformator distribusi

3. ‘ransformator pengukuran yang terdiri atas tranfomator arus dan

transormtator tegangan.

Kerja transformator yang berdasarkan induksi elektromagnet, menghendaki
adanya gandengan magnel antar rangkaian magnet antara rangkaian primer dan sekunder.

Gandengan magnet inti besi tempat untuk melakukan ks bersama.




Berdasarkan  cara  melilitkan  kumparan pada inti, dikenal dua macam

tranformetor, yaitu tipe inti dan lipe cangkang.

Qv oy

v

100 v

Gambar 2.7. Transformator Step down ™!




2.5. Remote Kontrol

Remote control infra merah menggunakan cahaya infra merah sebagal media
dalam mengirimkan data ke penerima. Data yang dikirimkan beru pa pulsa — pulsa cahaya
dengan modulasi frekwensi 40 Khz, Sinyal vang dikirimkan berupa data — data biner.
Untuk membentuk data — data biner tersebut, ada liga metode yang digunakan yaitu
pengubahan lebar pulsa, Iebar jeda dan gabungan keduanya.

e Pulse — Coded Signals

Dalam mengirimkan kode, lebar jeda tetap yaitu t, sedangkan lebar pulsa adalah

2¢, jika lebar pulsa dan lebar jeda adalah sama yaitu t, berarti yang dikirim adalah

bit 0, jika lebar pulsa adalah 2i, dan lebar jeda adalah t. berarii yang dikirim

adalah |

P

——— = Space

Gambar 2 8.
Pengiriman kode dengan Type Pulse Coded Signals ™

19




«  Space — Coded Signals

Dalam mengirimkan code remote contral. dilakukan dengan cara mengubah lebar
Jeda, sedanckan icbar pulsa tetap, Jika lebar pulsa dan lebar jeda asalah sama,

vaitu L, berarti yang dikirim adalah 0. jika lebar jeda 31, berarti data vang dikirim

adalnah 1.

|—- Pulse

Gambar 2.9
Pengiriman kode dengan Type Space Coded Signals 1/
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o Shifi — Code Signals
Tipe ini merupakan gabungan dari fipe pulse dan space, yaitu dalam
mengirimkan kede remote conirol, dengan cara mengubah lebar pulsa dan lebar
Jeda. Jika lebar jeda adalah t, dan lebar pulsa adalh 2t, maka ini diartikan sebagai
data 1. Jika lebar jeda adaleh 2t dan lebar pulsa adalah t, maka ini diartikan

sebagai data 0 (fow)

T

Space

Gambar 2.1 {1
Pengiriman kode dengan T'ype Shifl Coded Signals ™!

Sebelum kode dikirim, terlebih dahulu mengirimkan sinyal awal yang disebut
sebagal header. Header adalah sinyal untuk mengaktifkan penerima. Header aelalu
dikirimkan dengan lebar pulsa vang jauh, lebih panjang dar pada kode.

setelah Header dikirimkan, baru kemudian kode remote control. Kode remote
control dibagi menjadi 2 fungsi, vaitu fungsi pertama sebagai penunjuk alamat peralatan
vang diaktifkan, fungsi kedua adalah sebagai command atau perintah  untuk

melaksanakan instruksi dari remote control.
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1.6. Seven Scgment

Ragian display adalah bagian yang berguna memberikan informasi hasil data
score dari scbuah pertandingan bulu tangkis sehingga memudahkan para pemain,
penonton dan wasit dengan melihat tampilan tersebut.Bagian ini terdiri dari beberapa

blok yakni mikrokontroller AT89C5! sebagai pengendali utama, seven segment akan

menampilkan huruf ( tolisan ) angka.

140 T 3 : [ =2 ERIDEN. Alor
| |
Loy T
f dl %F s o4 T 1 8 g s

S4BT TN
—_—
— ]
e |
e ELkmil

- @
S—_V—
i
o

Cambar 2.11.
Seven Segment !




BADR III

PERENCANAAN ALAT

3.1. PENDAHULUAN

[3alam Bab ini akan dibahas pembuatan seluruh sistem peranpkat yang ada pada
alat Penyampaian [nformasi Seore, Pemenang Ser, dan Pemegang Servis pada alat Seore
Board untuk olah raga Bulu Tangkis ini. Secara gans besar terdapat dua bagjan perangkat
vang ada yaltu:

1. Perencanaan perangkat keras

2. Perencanaan perangkat lunak

Pada perencanaan perangkat keras akan meliputi penjelasan dari perencanaan
diagram blok sistem dan juga perencanaan minimum sistem Mikrokontroller AT89C571
beserta peripheral yang digunakan pada perencanaan perangkat lunak yang Juga
digunakan pada minimum sistem Mikrokontroller ATEUCS], Akan tetapi perangkat
tersebut dalam kerjanya akan saling mendukung satu dengan lainn ya sehingga alat yang

direncanakan dapat berjalan sesuai den 2an perencanaannya,

3.2. Perancangan Peraogkat Keras

Dalam Tugas Akhir ini perencanaan dan pembuatan Alat Score Board berbasis
Mikrokontroller AT89C5] sebagai kontrol utama dan menggunakan komponen lain
sebagai komponen pendukung. Sebelum membuat perangkat keras keras terlebih dahulu
direncanakan biok diacram yang akan dibuat dan kemudian membahasnya sesuai dengan

blok diagram terscbut. Adapun blok diagram alat tersebut adalzh sebagai berikut:
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m [RX) LED

REMOTE REMOTE
TRANSMITTER| /| RECEVER My [ ) PRIVER LED

Gambar 3.1
Blok Diagram Score Board Untuk Bulu Tangkis berbasis Mikrokontroller AT$9C5]

Gambar diatas adalah diagram blok dari rangkaian sistern. Rangkaian alat
pengontrol tersebut (ordiri dari rangkaian Remote Receiver, MCLL Driver Seven Segment,

yang menggunahan fC74L5 164 dan ULN 2004,
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3.3. CaraKeri» Alat

Pada kondisi awel, alat ini akan menampilkan display an gka 00 pada sisi sebelah
Kiri dan kanan. Untuk display informasi pindah bola harus diser terlabih dahulu, sebab
untuk olah raga bulu tangkis, yang melakukan servis pertama kali ditentukan oleh undian.

Setelah dises siapa’ sisi mana yang terlabih dahulu melakukan servis, maka tanda
panah vang ada di bawah display score akan menyala, sebaliknya tanda yang satu lagi
akun mati, Sebagai contoh, kita aktifkan sisi kiri yang pertama kali melakukan servis,
maka tanda panah di sisi kiri akan menyala, schaliknya tanda panah di sisi kanan akan
mati.

Lintuk penambahan score, pada alat ini kita masih menggunakan sisitem manual
dengan cara menggunakan Remote Control. Kita hanva menekan tombol panah atas —
bawah untuk Déisplay sebelah kiri. dan tombol kiri - kanan untuk Display sebelah Kanan.
Mengapa hanya tombol tersebut yang dipergunakan, karena dalam olah raga bulu tangkis
hanya membutuhkan penambahan nilai sampai 21 (rally pem). Untyk menjaga
kemungicinan Dewce, akan diprogram sampai paint 99 (max 2 digil),

Score board ini juga akar. menampilkan inforniasi set yang telah dilalui. Apabila
seorang pemain sudah mencapai nilai 21, maka display yang ada di atas display utama
(display score) otomatis ekan berubah juga. Display ini dibatasi sampai angka 2 (sesuai

Jumlash kemenangan pada olah raga ini yvaitu mencari 2 set kemenangan)

25




3.4. Fungsi Kompanen dari Rangkaian Sistem
Pada gembar Aok diagram rangkaian keseluruhan diatas, dapat dilihat beberapa
blok diagram yang masing-masing memiliki fungsi -
»  Mikrnkoniroller ATSOCH
Digunakan scbhagai kontrol utama untuk mengendalikan system dengan bantuan
SoftWare.
B Remaote Transmitter
Berfungsi sebagai media pengirim data yang kita inginkan
=  Remaote Recetver
Berfungsi sebagai media penerima data vang kita kirimkan melalui remote
transmitler
UL 2004
Berfungsi sebagaipenguat Led’ Seven Segment
o JOT4Iei6id

Berfungsi sebagai Shift Register
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3.5. Persncanaan Rangkaian Minimum Sistem MCU
Rangkaian minimum Mikrokontroller ATSPC57  dan penyemal (pin) vyang

digunakan dalam perencanaan alat ini ditunjukkan pada gambar berikut ini:

:Lmni 12 Mnz I - J.
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Gambar 3.2,
Rangkaian Minimum Mikrokontroller AT89CS]

Penyemat XY dan X2 dihubungkan dengan Kristal yang berfungsi sebagai
pembentuk sebush fsolator bagi Mikrokontroller. Kristal 12MH= ini didukung dua
capasitor keramik C1 dan €2 yang nilainya sama. Apabila terjadi beda potcnsial pada
kedua kapasitor tersebut maka keistal akan berasilasi. Pulsa yang keluar adalah
berbentuk gigi gergaji dan akan dikuutkan oleh rangkaian internal pembangkit rangkaian
pulsa pada mikrokontroiler sehingga akan berupa menjadi pulsa clock. Untuk pembagian

dar: frekuensi internal mikrokontroller tu sendid yang diinisialisasi dengan program,
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Penyemat Reser dihubungkan dengan suklar vang digunakan untuk me-Reser
mitrokontrofler. Karena kaki reses ini aktif berlogic tingai maka diperlukan Resistor R
yang nitainya 10K yang dihubungkan dengan tegangan ¢ Vol untuk memastikan
penvemat Reset berlogic rendah saat sistem ini bekerja. Kapasitor JI=10uF berfungsi
untuk meredam adanya pelentingan akibat penekanan saklar Reset

Fort 3.6, dihubungkan dengan JC74/5164 yang berfungsi schagai shifi register
(data), begitu pula untuk Part 3.7 yang juga berfungsi sebagai sebagai shift register
{clock).

Port 3.4 don 3.5 dihubungkan dengan rangkaian Ted vang dalam perencanaan alat
ini berfungsi sehagai penampil Eé]funmsi pemegang servis.

Port (13 dihubungkan dengan rangkaian Led yang dalam perencanaan alat ini

berfungsi sebagai penampil garis batas,
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3.6, Rangkaian Shift Register & bit

Rangkaian shiff register digunakan untuk menggeser data masukan dan MO
yang berfungsi sebagai scan kolom pada LED seven segment. Masukan regisier peser
SN74ES164 (A, B, Clock} berasal dari Por 3.6 — Port 3.7. Dala vang keluar darl outpL
pardarel register peser digunakan pada proses scamning untuk pergescran tampilan
perkolom. Berikut ini gambar rangkaian darj register geser yang dirancang untuk

mensean kolom LED (seven segment)
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|
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o I | | |
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R”'Iﬂ?lll_ﬁ_‘*‘ll L0 Llf‘:|| !_..”.' Y
g e afesl| L_I_J -t l_| _l l_ |

g
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Gambar 3. 3
Rangkaian Register geser untuk Scan kolom
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3.7. Perencanuan Ruangkaian Display Seven Kegment

Bagian display adalah bagian vang berguna memberikan informasi hasi] data

score dari sebuah pertandingan bulu tangkis sehingga memudahkan para pemain,

penonton dan wasit dengan melihat tampilan tersebut. Ragian ini terdiri dari beberapa

blok yakni mikrokontroller ATS9C5| sebagai pengendali utama, seven segment akan

menampilkan huruf ¢ tulisan ) angka.

oy

—-

Gambar 3 4.
Seven Segment!”!




3.8.  Perencanaun Power Suplay

Sebagaian besar rangkaian elekironika, membutuhkan tegangan 73C untuk dapat
bekerja dengan baik. P’ada ranghaian Power Suplay ini, perencanaan menggunakan
transformator 34 dan Power Supiuy vang digunskan adalah D J2 7, rangkaian penyearah
gelombang penuh biasanya menggunakan dua buah dioda atau empat buah dioda,

Tegangan Output DC ( tegangan rata — rata ) adalah-

Diketahui Vet =12V

Trafo =3 dmpere

Viri J2 xVef

VDG = 2Vm _ 4636 vm
T

ey = 2-"0’ 2x12

I

VI =0725x 12
VOO =8700V
Frebwensr Qutput
Fow =2 Fin
Fow =2x30H:

Fowe = Hi Tz

Penyearah pelombang penuh setengah sikus tegangan schwnder vang positif,
dioda (D1) mengalami pra tegangan maju dan dioda (D2} mengalami pra tegangan balik,
sehingga arus mengalir melalui dioda (D1) tahanan beban. Tegangan beban mempunyai

polaritas yang sama. Hal ini disebabkan karena arus mengalir melalui tahanan beban dari
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arah yang sama tanpa memperhatikan dioda mana yang menghantar. Jadi tegangan beban

verbentuk sinval gelombang penuh.

Adapun gambar yang di power supplay yane ditunjukkan pada gambar di bawah

ini

12 %

Gv

(&l | D3 ,’\

Gambar 3.5, Rangkaian Power Supplay"
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3.9, Perencanaan Rangkaian Display Led
Display utama yang akan digunakan adalah susunan dari moduf — modul Led vang
disusun menjadi sebuah seven segment utama {besar). Pada sctiap modud display anoda
fed dihubungkan semua schingga cuma terdapat 8 common anoda, Sedangkan pada
katoda LED dihubungkan pada keluaran JC SN74LS164 yang berfungsi schagai shif
register. Dalam perencanaan rangkaian tampilan diperlukan rangkaian driver vang
dihubungkan ke port 33 — port 3.7, dikarenakan arus vang keluar dari pors
mikrakontroler kecil. Dalam perancangan ini, digunakan ULN 2004 sebagai penguat Led,
Dalam perancangan dan pembuatan alat ini, akan diberi tegangan sebesar 12 ¥ DC,
karena karekteristix dari sctiap Led akan aktif apabila dipicu oleh tegangan sebesar J,J
20mA, maka setiap Led akan membutuhkan tahanan agar Led tersebut tidak putus.
Di bawah ini adalah rumus untuk menentukan berapa besarnya tahanan apar Led bisa

bekerja dengan baik sesuai perencanaan.

P = F—I’ME_
-'ra'l-.'r
R = 12-1.5
20md
10.5
o
20mA
B = 0323 Kepon 325 02

Jadi kita membutuhkan tahanan sebesar 525 0 agar Led tidak putus, Karena
tahznan tersebut sangatr jarang tersedia di pasaran, dalam perancangan alat ini kami

gurakan Tahanan bebas, asalkan tidak melchihi 2 KQ .
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3.10. Perencanaan Perangkat Lunak {Flow Clurt)

AL

L T

LT

T uRUNKAN DISIT ORI, |

L d RAMOGANBETKANAN | |

T Jresersienes ] }—

Ciambar 3.6. Flow Chart Perencanaan Perangkat Lunak




BAB IV

PENGUJIAN ALAT

Tujuan pengujian adalah untuk mengetahui keadaan masukan atau keadaan
keluaran dari tiap blok rangkaian yang direncanakan, sehingga dengan pengujian ini
dapat diketahui apakah alat yang direncanakan dapat berfungsi dengan baik dan sesuai
dengan yang diharapkan atau tidak. Untuk tjuan ini, pengujian dilakukan dengan urutan
rangkaian sebagai berikut :

L. Pengujian Seven Segment sebagai penyampai informasi tampilan visual,
2. Pengujian Rangkaian Minimum AT89C5 1

3. Pengujian Rangkaian Led sebagal media penampil utama

4.1.  Pengujian Rangkaian Seven Segment
Untuk mengetahui apakah rangkaian seven segment dapat bekerja sesuai dengan
vang direncanakan, maka diperlukan pengujian. Dalam pengujian seven segment ini, alat

yang diperlukan :

—_—

| buah K7 74l 164

2. | buah Seven Segrment
3. 1 buah deep switch 2 pin
4. powersuplay 12V &5 )
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Gambar 4.1,

Pengujian Rangkaian Seven Segment

Semua komponen dirangkai scsuai dengan gambar diatas dan deep switch
dikonfigurasikan dengan tabel di bawah, dan jika outpui juga sesuai dengan tabel maka

rangkaian dapat dihubungkan dengan MCL/
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Tabel 4.,
Input dan Outputan pengujian Seven segment

Tnput 1 lnplit 2 | Output 1 ' ﬂatput 2 TTAMPILAN |
A[B[C[D|A[BTC[D|alble|d[e[f]a|n}b ¢|d ef[a| ANGKA
n.o/olojo|ojoolofolof[ol6fo[1]oj0|{0 OjfOjOD 1] D0
olo olilolololijtjele(1|a|jLft|ojofx|[1]|T|1] 11
i]riulvlll]ﬂIﬂﬂi]lﬂﬂlﬂll}lﬂlﬂfﬂlﬂ A
oo TTloTa i [ilolololajt ijofojo]olo]|1|1|0] 33
olilolol 0o 1lojoj1|ejo[t|1|0(0[1[0f[0|1][1]|0]0 4-4
S Tilolilo 1]e|tjoltjolol1|ofolo[1][ofej1[o]0 53
o1 ﬂ'ﬂ|lll,§1lﬂ.-ﬂlﬂﬂuliﬂuil.ﬂ 0| 66
ST T tito T 1 alele(t|1|1]ilo[0l0[T}1[1]] I
toloTetiTola(® 0 0/0l0l0|0jo]o0jo|0|0]0 0[O0 88
_IIU-,“ 1_1“] ali|olole|1][1]e ﬂ__'u OIERE n'u_ 9.9




Hasil pengujian rangkaian tersebut di atas dapat juga kita coba langsung dengan
menggunakan program pada MCU

Contah Programmya adalah sbb:

: DEMO SEVEN SEGMENT

e B e e R
o

Tagle BIT 20H.0

DAT BIT P36

CLK BIT P3.7

RAM 1 EQU 22H

Ram 2EGQU 23H

Ram 3EQU 2411

Ram 41EQU  23H

Ram SEQU 26H

Ram 6EQL 27H

Kanan EQL] 28H

Kari  EQU 2911

Key EQU 2AL
ORG OH
JMP Mulm

CLOCK: NOP

NOP
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Delay:

Delay L:

Jum_ 1k

Scan:

WNOP

NOP

Ci.R CLK

NOP

NOP

NOP

NOP

SETB CLK

RET

MOY R4 #OFH

DIMZ R4S

RET

MOV RE#OZH
CALL Delay

DINZ R5Jum_10

RET

MOV CACCH

MOV DAT.C

CAlLL CLOCK

MOV CACC. ]

MOV DAT,C

CALL CLOCK

MOV CACCZ
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Reset:

Jum_|:

MOV DAT,C
CALL CLOCK
MOV C,ACC.3
MOV DAT,C
CALL CLOCK
MOV CACCA4
MOY DAT.C
CALL CLOCK
MOV {,ACC.S
MOV DATC
CALL CLOCK
MOV CACC.S
MOV DAT,C
CALL CLOCK
MOV CACC.T
MOV DAT.C
CALL CLOCK
RET

MOV R2#20H
CLR DAT
CLR CLK
NOP

NOP
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Reset

T_Digit:

NOP

SETB CLK

DINZ R2JJum |
RET

MOV Kanan, #0011
MOV A Kanan
CALL Tampil BCD
CALL BCD_]|

CALI 1_Digit

MOV Kin,#00H
MOYW A KT

CALL Tampil_BCD
CALL BCD_2
CALL T_Digit

RET

MOV A,Ram_4
MOY DPTR#Angka
MOVC A GATDPTR
CALL Scan

MOV A.Ram 3
MOV DPTR,#Angka
MOVC A, A+DPTR

CALL Scan
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MOY A lam 2

MOV DPTR#Angka

MOV AmA-DPTR
CaLL Scan
MOV A Ram |

MOV DFTR #Angka
MOVC AS@ATDPTR
CALL Scan

RET

Banding:

Jum_0B:

Jum_6:

CALL Baca Key
MOV A Key
CINE A tlat Jum_6
INC  Kanan
MOV A KKanan
CINE A#63!1Jum OB
CALL Reset 0

CALL Tampil BCD
CALL BCD_|
CALL T Digit
RET
CINE A #02H.Jum 7

MOV A, Kanan
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Jum 0C:

Jum_0Dx

Jum_8:

Jum OE:

CINE A#00H,Jum_0C
IMP Jum_0A

DEC  Kanan
MOY A Kanan
CALT. Tampil BCD
CALL BCD |
CALL T_Digit
RET
CINE A#DeH,Jum B8
INC  Kiri
MOV A Kiri
CINE A#63HJum 0D

CALL Reset 0

CALL Tampil BCD

CALL BCD 2

CATT T Digit

RET

CINE A#06H Jumn
INB P35S

MOV A Kiri

CINE A #00HJuin_0E
IMP Jum DA

DEC  Kin
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Jum 9:

Jum_DA:

MOV A Kiri

CALL Tampil BCD
CALL BCD 2

CALL T Digit

RET

CINE A #0cHJum_CA
CALL Reset 0

RET

Power:

Jum_C:

Jum B:

CALL Baca Key
MOV A Key
CINE A#04H Jum B
JNB  TogleJum _C
CLR Togle
REY

SETB Togle

RET

*

Tampil_BCD:

MOV RB.#0AH
DIV  AB
MOV RO.B
MOV BAEDAH

DIV ADB
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BCD I:

BCD 2:

Baca Key:

{CALL Delay

MOY

RET

MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
JINB

INB

INB

RET

R1,B

MOV Ram_1,RD

Ram_2,R1

MOV Ram_3.R0

Ram_4,R1

Key,#0H
C,P3.0
Key.3,C
C.P3
Key.2.O
C.pP3.2
Key.lL,C
C.EB33
Key.0L,C
P3.0.baca_key
P3.1,baca key
I*3.2,baca_key

P33, baca key
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Mulai: CALL Reset

mulai_1: call pOWER
jB togle,mulal_|
{CALL Reset 0

tum_A; CALL Bandmg
call  power
inb loglejum_a

JIME  mulai

ANGEA: DB OFDH.ODH.0BTH.09FH.4FH,0DBH, 0FBH.8DH,0FFH,0DFH
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42. Pengujian Rangkaian Minimum ATRICS]
4.2.1. Tujvan Pengujian.

Pada pengujian ini dapat diketahui apakah rangkaian minimum dapat bekerja
sesual dengan program yang di masukan. Rangkaian minimum AT89C5) di hubungkan
ke Led melalus port 1. Adapun cara kerja dan program adalah menvalakan lampu secara
bergantian gambar 4.2 adalab rangkaian Led dengan WOTE
4.2.2. Alat dan Balan

|- Rangkatan Mikrokontroller yang alan diuji.
2. Catu Daya,
3. Led peraga outpul Mikrokutrotier
4. Pragrammer dan Evaluator Board.
4,23, Pelaksanaan Pengujun.

I. Merangkai rangkaian mikrokontrolier scperti gambar 4.2,

b2

Menghubungkan rangkaian mikrokoniroller ke catlu daya.
1. Membuat Pregram Soffware.

4, Memprogaram IO Mikrokontroflier kemudian menjalankannya.
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Garmbar 4.2, Gambar Rangkaian LED pada MCU 89C51™

4.2.4, Analisa Hasil Pengujian
Agar sebuah Mikrokontroller dapat mengirim data , terlebih dahulu
Mikrokontroler diprogram software HB 2000. Adapun polongan program
inisialisasi Mikrokontroller dapat dilihat dibawah ini :

45




ORG O0H
JMP Mulgi

Satu;

Dua:

Delay:
JUM _I:

Mlulas:

CLR P1.0

SETB PI.1

RET

CLR PIL.I|

SETB P10

RET

MOV R2#0FFH
MOV R3,#0FFII
BINZ R3.5
DINZ R2,JUM 1
RET

CALL Satu
CALL Delay
CALL Dua
CALL Delay
JMP Mulai

END
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4.3.  Pengujian Display Led
4.3.1. Tujuan
Penpuiian Led bertujpuan apakah alat yang kita uji sudah sesuai deagan yang kit
UG,
4.3.2. Peralatan Yang Digunakan

i, Rangkaian Led

b

Rangkaian minimum system 4 7803 yang elatah terisi progran
3. Multimeter digitai
4.3.3. Langkah Pengujian
| angkah-langkah pengujian Led adalah sehagai berikut :
1. Menyusun rangkaian ranghaian Led seperti pada gambar 4.3,
7. Menshubungkan rangkaian susunan Led port 3.6 — port 3.7 miminuem aystem
ATHHS T

Menghuburighan mudiimeter pada kaki basis dan kaki colebtor driver Led

X
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Gambar 4.3.
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Gambar Pengujian Rangkaian LED sebagai display utama

Tabel 4.3. Tabel Hasil Pengujian Rangkaian Display Led

Kondisi ... Inpat (Volt) Output (Volt)
Aktif (Menyala) .. 12 ) 6,73
Tidak Aktif (Mati) . B 0
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Gambar 4.5,
Foto Hasil Pengujian Led pada saat Tidak Aktif (Mati)




44.  Pengujian Jarak Tempuh untuk Remote Control

Pengujian ini berwjuan eatuk mengetahui berapa jarak maksimal remote control
pada perencanaan dan pembuatan alat ini. Pengujian ini dilakukan secara bertahap mulai
dari jurak | meter sampai jarak maksimal dimana recedver remode contrel Udak

rosponsive lerhadap data yvang dikirimkan melalui transmitter.

Tabei 4.2 Hasil Pengujian Jarak Tempuh Remote

JARAK (Meter) ‘ HASIL KONDISI RESPON
1 meter | Sangat Baik " 1 Kali Tekan Tombol Remaote !
. .
1.5 meter T Sangat Baik 1 Kali Tekan Tombol Remote
T 2meter ‘ Sangat Baik 1 Kali Tekan Tombol Remote
2.5 meter } sangat Baik M 1 Kali Tekan Tombol Remote
3 meter ] Baik 2 Kali Tekan Tombol Remote
—erﬁeier Naik [ 2 Kali Tekan Tombol Remote
4 meter Baik " 2 Kali Tekan Tumbol Remate
" 4,5 meter ~ Cukup Baik 23 Kali Tckan Tombol Remote
§ meter il Kurang Baik | 3 Kali Tekan Tombol Remute
5,5 meter o ' Kurang Baik "~ 3 Kali Tekan Tombol Remaote |
6 meter | Tidak Merespon . Tidak Merespon |
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BAB Y

FENUTUP

[Baby ini merupakan kesimpulan dari aplikasi Mikrodonrroller ATH9CTT schapai

pengontrol ulama pada alat Score Pouard untuk olah raga bulu tangkis. Bab ini juga

diberikan saran yang mungkin bisa dilaksanakan untuk meningkatkan unjuk kerja piranti

vang telah dibuat.

5.1.

Kesimpulan

Setelah melalui beborapa tahap perencanaan alat yang kemudian dilanjutkan

dengan pengujian alat untuk memberikan gambaran mengenal unjuk kerja alat yang telah

dibuat. Dar hal pengujian dan analisis diperoleh kesimpulan sebagai berikut ;

1.

Hasil pengujian menuniukkan bahwa resistor / tahanan yang kita pasang sebagai
bagian dari perancangan disploy led sebesa 525 0 sesumi dengan yang
dibutuhkan. Display Led terbukii bisa menyala dengan baik dan tidak ada satu led
pun yang putus.

1C7480l 64 yang berfungsi sebagai shiff register mampu berjalan dengan baik,
terbukti bahwa data vang kita kicir! .o melalwi remote transmitier dapat diterima
oleh remoite receiver dan ditampilkan dengan baik.

Pada saat aktif, tepangan display fed  sebesar 6,7 V. Pada saat tidak aktif
legangan display fed | sebesar OV

Perancangan Power Suplay schesar 3 Ampere, 12 Y DC ke alat ini, terbukti
sesuai dengan kondisi alal yang imampu menyala dan bekerja dengan baik dengan

menambahkan tahanan sebesar 525 €2 - K8 pada tiap —tiap led yang terpasang.




ed

SARAN

Dalam rancang bangun suaw perelatan hendaknya direncanakan secara matang
dengan memperhatikan keterbatasan pengetahuan, ketrampilan dan pengalaman
vang dirniliki serta sarana dan prasarana yang dibutuhkan. Observasi di lapangan
perlu dilakukan untuk melengkapi data-data yang dibutuhkan dan memperiuas
wawasan.

Bahan dan komponen yang digunakan dalam perancangan dipilih selepat
mungkin dengan harga vang terjangkau tetapi masih memenuhi syarat-syarat
kenyamanan dan keamanan.

Dalam pengoperasian alat, hendaknya diperhatikan cara pengoperasian yang
benar karena akan memberikan hasil yang maksimal sesuai dengan yang

diharapkar.
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—=Display Set

Display Utama (Score)

Display Servis (Pindah Bola)
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GABLING
SMODS51

: PROGRAM DEMO HIRO4 DENGAN MENGGUNAKAN

i REMOTE CONTROL TY MERK SONY SFRAGAI

; PENGHASIL KODE PUESA,

; KODE ASLI REMOTE DIRELUARKAN MELALUT PORT 2

i HASIL PENGOLAHAN DATA DITAMPILKAN MELALUI BHSPLAY DOT MATRIX
i X-TAL = 12.000.000 HZ

FLAG EQU 20H
HEAD BIT 20H.0
DATA R BIT 20H41
FINISH BIT 20H.2
EODE QU 24H
COLINTER EQU 25H
LAMA EQU 26H
DEL1 EQU GEH
DELZ EQU &FH
TEMP EQU 73H
YERTICAL EQU 79H

- DEMO EEVEN SCCMENT

DAT BIT M6
CLK BIT .7
HAM 1 EQU 30H
RAM 2 EQU 28H
RAM_3 EOU 23H
BRAM_4 EC3L 2AH
RAM § EQU 2BH
RAM_6 EQU 1CH
KANAN  EQU ZDH
KIRI EQU 2EH
KEY EQU 2FH
TOGLE BIT 270
BATAS BIT 3.0
ORG g
mp MULAIO
ORG OBH
CLR TRO ; STOP TIMER/COUNTER. O
RETI
ORL: 13H

AEEAE LR TR R AR A AT R AT e e
'

 ROUTINE INTERUPT IR RECEIVER MODULE

e dedt el e e e R A A R R Al e ok

REMOTE: CLR TRO
CLR EA
1B HEADPULSA_KEDUA DST
SETB HEAD
MOV THO,#0
MOV TLO,#0
SETR EA
SEIB TRO : START TIMER/COUNTER 1

PAGE (




GABUNG
RETI

. P 5. .
~Hird it BlEE Ly b2 g b L T A e de bl

» ROUTINE UNTUK TERJEMAHKAN REMOTE SONY

;t***m&*!“ﬁtlmﬂi drddnh Wil b kbbb

PULSA_KEDUA_DST:
PUSH ACC

FLUSH PEWY
1B DATA_R,DATA REMOTE
MOV A THO
CINE AMOAH NI
SETHB DATA R
MOV COUNTER, &7
SIMP TERLIS
N1: CJNE ALUBH,NOT _OK1
SETB DATA R
MOy COUNTER #7
sIMP TERUS
NOT_OKE
MOV FLAGH#O
TERLIS: MOY THO#0D
MOV TLO40
PO PSW
POP ACC
SETB FA
SETB TRO i START TIMER/COUNTER 1{
RETI

SRR ek R e DR AW
]

i DATA REMOTE DIAMBIL 7 BIT

bt rd g b bl LTS T T ey
[

DATA_REMOTE:

MOY ATHO
CINE A4 REMO
CLR KODEOD
SIMP REMITT
REMO: CINE AHEREMI
CLR KODED
SiMP REMITT
REMi: CIMNE Agn REM3
SETB KODEO
SIMP REMITT
REM3: CINE AARTSALAH
SETH KODE.O
REMITT: MOV AKCDE
RL A
MOY KODEA
DJNZ COUNTER.TERLIS
SETH KODE.O
SETE FINISH
SALAH: MOY LAMA KODE
CLR HEAD
CLR DATA_R
SIMP TERUS
:**awwiiwi-iti-n—: aa-n-*tiﬂttwtwtmwtﬂntliﬂttiﬂt!—l—*ti!iﬂt*
; START PROGRAM
;wmitii!-l-n-tti**ii—l—l—*aanwt—m:—*ﬁ# LEEE AR R L E E L Sy T T
MULAIO: CLR P35
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CLR
CLR
CALL
MOV
MOV
SEIB
MOV
INTO

SETB
SETB
SETB
SE1H
CALL
CALL

P34
BATAS-
RESET
5P.#30H
TCON,#0
TRO
TMOD,#29H

X1

Im

EX1
ETO
DELAY
DELAY

R b i b Y S A
]

TUNGGU_DITEKAN: 1L.OOP

:**t***i'lﬂ**i*“!!!!*lmﬂ***tt!l*iii

MOV
SETB
IR
CALL
e
SDH_DITEKAN:
CLR

MULAI
LULAMNG:

DPTR#NOL
EA

GABUNG

; 2UNTUK SERIAL MODE LUNTUK IR MODE 1

: PRIORITY

i SET EXT. INTA TO DOWN

: ENABLE EXT. INT.1

i ENABLE TIMER OVERFLOW INTERLIP {

; ENABLE ALL INTERUPT

FINISH SDH_DITEKAM

DIEPLAY
ULANG

EA

F*****tii&*ttiiﬁ*ﬁ*ﬂﬁ*iw.i*!*t*&***tni

; ROUTINE UNTUK MEMPROSES DATA RC SONY

wiriefeiedefen bl R ek e ok S i ke ok i b

PROGEONY:
CLR
MOY
MOV
CPL
MOV
CALL
MOY
CPL

FINISII
P2A
AKODE

A

P2,A
BANDING
P2 #0FFH
A

“ARI URUTAN_KODE:

MOV
MOY
SAGI CAR:
MOY
MOYC
CJNE
mP
MERLIS_C: DJNZ
IMp
[ERLIS_P-
MOV
MOY
MOV
MUL
ADD
MOY
CLR
ADDC

R1433
DPTR#REM

ARZ

A.@A+DPTR
A,KODETERUS_C
TERUS_P
R2,LAGI_CARI
LILANG

AR2
DPTR, 4TS
B.i6

AB
A.DPL
DPL,A

A

A,DPH

(ML TOMBOL REMOTE SONY

FAGE 3




MOy
MP

CABLING
DPH. A
ULANG

: UNTUK MENAMPILKAN DISPLAY
: DALAM 1 KALI SCANNING YERTICAL
: SEDERETAN DATA YANG TERLETAK

; DI DPTR INTERNAL

DISPLAY:
PLISH
PUSH
INC
MOV
MOV

NEXTY: CLR
MOYC
CPL
MOV
MOV
MOV
EL
MOV
CALL
MOV
MOV
INC
DiNZ
rop
rOFP
RET

DPH

DPL

DFTR

TEMP #5H
VERTICAL#01H
A

AGA+DPTR

A

PLA
MOLYERTICAL

ANERTICAL

A
YERTICALA
DELAY
PLyOFFH
PO#OH
DPTR
TEMP,NEXTY
DPL

DPH

SUB ROUTINE DELAY

DELAY: MOY
DELAY: NOP
DINL
RET
MDELAY: MOY
mMp
DELAY _L:

R4.400H
R+ DFLAY{

R4.450

DELAYI

MOY R&#0FFH
DIMNZ Ré.3

RET

CLOCK:

JCAN:

NOP

™NOP

NOP

NOP

CLR CLK
NOP

NOP

NOP

NOP

SETE CLK
RET

MOV CACCO
MOV DAT.C
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RESET:

UIM_1:

RESET_O:

o DIGET:

CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOY
MOY
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET
IR
CLR
MOY
CLR
CLR
NOP
NOF
NOP
SETB
DINZ
RET
MOY
MOV
CALL
CALL
CALL
MOV
MOY
CALL
CALL
CALL
MOV
CALL
MOV
CALL

MOY
MOV
MOYC
CALL
MOY
MOY
MOvVC

GABUNG

CLOCK
CACCH
DAT.C
CLOCK
CACC2
DAT,C
CLOCK
C,ACC3
DAT.C
CLOCK
CACCH
DAT.C
CLOCK
CACCS
DAT.C
CLOCK
CACC.H
DAT.C
CLOCK
CACCT
DAT.C
CLOCK

P34

P35
R2430H
DAT
CLK

CLK
R2JUM_1

KANAN#O0OH
AKANAN
TAMFIL_BCD
BCD_I
T_DIGIT
KIRL400H
AKIRE
TAMPIL_BCD
BCD_2
T_DIGIT
RAM_54#00H
T_DIGIT
RAM_6,400H
T_DICIT

ARAM_6
DPTREANGKA
ABA+IDFIR
SCAN
AKRAM 5
DPTRAANGKA
A,@A+1DPTR
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GABLUNG

CALL SCAN
MOV ARAM_I
MOV DPTR,ANGKA
MOVC A@A+DPTR
CALL SCAN
MOV ARAM 2
MOV DPTR#ANGKA
MOVC A@A+DPTR
CALL SCAN
MOV ARAM 3
MOV DPTR.AANGKA
MOVC A@A+DPTR
CALL SCAN
MOV ARAM 1
MOV DPTR.4ANGKA
MOYC ABA+DPTR
CALL SCAN
RET
BANDING: CINE ABOFGH JUM_6
I8 TOGLE,JUM_001
INC KANAN
SETB P3.4
CLR P35
MOY AKANAN
CINE A#63H.JUM OB
CALL RESET_O
(UM _OB: CALL TAMPIL_BCD
CALL BCD 1
CALL T_DIGIT
[UM_001: RET
[UM_6: CJNE A#76H,JUM_7
B TOGLE,)JUM_002
MOV AKANAN
CJNE A#O0H JUM_0OC
IMP JUM_0A
IM_0C: DEC KANAN
MOY AKANAN
CAIL TAMPIL BCD
CALL RCD_|
CALL T_DIGIT
UM_002: RET
UM_7: CINE A#DB6H,JUM_8
I8 TOGLEJUM 003
INC KIRI
SETB P35
CLR Pl.4
MOV AKIRE
CIJNE A#6IH,JUM_OD
CALL RESET_O
uM_op: CALL TAMPIL_BCD
CALL BCD 2
CALL T_DIGIT
UM_003: RET
uM 3 CINE AMIGH,JUM_9
B TOGLEJUM 004

PAGE 6
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GABUNG

MOY AKIRI
CINE AHOOH, JUM_OE
IMP JUM_0A

JUM_OF: DEC KIRI
MOY AKIRI
CALL TAMPIL_BCD
CALL BCD 2
CALL T_DIGIT

JUM_004: RET

JUM_9; CJNE AASGILIUM_H1O POWER
INB TOGLEJUM_009
CLR TOGLE
SETB BATAS
CALL RESET_O
RET

[UM_009: SETB TOGLE
CALL RESET
CLR BATAS
RET

[UM_t10: CJNE A#ODOHJUM 11t KECIL KANAN UP
INC RAM_5
CALL T_DIGIT
RET

UM_i1: CINE ASSOH,JUM_112 :KECIL KANAN DOWN
MOV ARAM S
CJNE A#OOH JUM_112A
RET

TIM_112A: DEC RAM_ S
CALL T_DIGIT
RET

UM _112: CINE AM9ZH.JUM 113 KECIL KIRT UP
INC RAM 6
CALL T_DIGIT
RET

UM_113: CJNE AIGH,JUM_10 KECIL KIRI DOWN
MOV ARAM_ G
CINE ALO0H, JUM_f13A
RET

UM_113A: DEC RAM 6
CAIL T_DIGIT
RET

UM _10: CIJNE AHODSHJUM_OA RESET
1B TOGLEJUM_OA
CALIL RESET_O

UM _0A: RET

FAMPIL_BCD: MOV B.tOAH
DIV AR
MOV ROB
MOV B.#0AH
DIV AB
MOV R1,B
RET

1CD_1: MOV RAM_LRO
MOV RAM_2,R1
RET
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GABUNG

BRCD_2: MOY RAM_ 3O
MOV RAM_4,Ri
RET

: DATA AREA

HEM: DR 099H,001H,0811,041H ,0CIH.021H,0A1H, 061 H,0FIH 011 H
D 029H,05DH,0A8H,0FDH,0ASH,01DH,0D5H,02FH,03FH,0E9H
DB OAFH,087H,03DH,049H.009H ,06 DH,0C9H,089H,0R9H,091H
DB 031H.,0B1H.069H

Ts: DB 0.,0,0,0.0,0 : SPACE 20
DB 0,0.21H,7FH.01,0 | G|
DB 0,23H,45H,49H.19H 31H :2 32
DB 0,42H,41H,49H 59H,66H i3 33
DE 0,0CIHL14H,24H.7FH,04H i1 34
DB O72H 51H,51H SIITAEH ; § 35
DB OJEH,29H,19H,49H, 461 i6 36
DR 0.40H,47TH 48H,50H,60H 3 7 37
DB 036H,49H 45H,49H,36H i 38
DE 0MH,49H,42H,4AH 3CH i 9 39
DB CArH2Z4AH 44H 2 4H I FH A 11
DB 0,7FH 49H 49H 49H 36H :B 42
Db 03FH.41H. HH 41H,22H; C 43
DB O 7/FHAHH HHATHARH; D 44
DB 0, 7FH,49H,49H,45H 41H tE 45
DB 0,7FH,48H,48HA8H.10H tF 46
DB 03FH, H1H,41HA5HATH G 47
DR 0,7FH,08H,08H,08H,7FH :H 48
DB 0,00H,41H,7FH, #{H,00H H 19
DB 0,02H,01H,01H.0111,7EH 4 1A
DB 0,7TH,08H 14H22H, 4111 i K 4B
DB 0,7FH,01H,01H,G1H ,01H; L 1C
DB 0,7FH,20H 18H,20H,7FH i M 4D
DR 0 7YH10H,08H.04H,7FH ) 1E
DB O3EH.41H H1H.41H,3EH; O 4F
DB 0,7¢H,48H,48H,43H 30H (P 50
(B]:} 03EH H1H,45H,42HADH i Q 5
De 0,7FH 43H 4CH.A1AH31H iR 52
DB 0.32H,49H,49H,49H 26H i 53

NOL: DB 03FH 45H,49H,51H 3EH; O 30
DB 0.20H,40H,4DH,50H.20H 17 3F
DB 03EH HHSBHADH 39H @ 40
DB O.HHHMHAIHITH,7FH; | 5D
DB OFFHIFHAIH 414, 4H; 1 58
DB 0,04H,08H,10H,08H.04H i SE

ANGKA: DB OFDH,0DH,0B7H,05FH,1 FH,0DBH.0FBH,8DH.OFFH,0DFH
EMD
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Teori dasar Format data Remote Control Sony

Sony mengambil standart pengkodean nama disesuaikan dengan nama perusahaannya Sony.
:nghodeannya dischut Penghodean Sony. Kode vang dikembangkan oleh perusahaan SONY
wgpunakan frekuensi sub-carricr 49 kHz dan sclang waktu minimum antara 2 data — 25 ms,

kasi selengkapnya adalah sebagai berikut -

Panjang data | /2 hits

Hmder:| #T T T = 550 u= {30HY)
Formatdata : H C C) €5 C3;Cy Cs Ap A Ao Ay Ag As

Jumlah kombinasi alamat = 26 = 64

Tumlah kombinasi perintah = 26 = 64

Leterangan ! H = Header (awalan) data
<= Command bits (perintah) berjumlah 6

\ = Address birs (alamat) beriumlah 6

«ode SONY dapat mengalamati 64 jenis peralatan yang diwakili oleh kode alamat faddress
masing-masing peralatan dapat menggunakan maksimal 64 perintah yang diwakili oleh

intah feommand bits).
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..é bac g.::.&.ﬁ.: S

Lol T 4

_M_ Address = mﬂgﬂﬂ

N Fench

= Net Price
i vrder Cods Cesgriphion E0RD
h_ A GHT 0OF PROGEAM-->M.L.A. REMOTE SONY SIv201

& = SONY RMED4 / RMGO5 / RMED6 = IR 2140 / CP 627 MLTSURISHI 13.90
2l i1 - IR 1481 SONY 3M 613 / 813 13.9¢
"} f SONY 2M630-EM6E35 / BM615 / KV2066 KV2212 / KV2215 / KV1@S 5,30
y g Go To: RC 2484 REMOTE CONTROL SONY XVM1420U

,_ sl SEL3 DECCE / TATUNG SONY mMelS = TPGBUZ BEMOTE CONTROL 13.490
21 | M 689 SONY KVML40U / KVM1400L = IR 2521 / KVA25120 / = R 13.94
2

Go To: RC &70 SONY KVZ11¥MTU
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il be 3123 @o To: RC 670 EM670 / RMET1 / RM672 / RM673 SONY
2] SEER RMEBLT / EMBZE S0NY REMOTE XVE2522U / XVX2532U0 / KVC2941D 20.79
=) G T Bove REMOTE CONTROL SONY BMS820 / RM&94 / RMA28 / RM334 / RMa4l 17.30
) v BET 1 REMOTE CONTROL SONY KV29X52 KV25XSL / RM836 / RMB39 / RMB 16.90
=l

Kol l4le G To: RC 664 REMOTE SCMY KV2092 CEC
L e 1984 ;mxmmm / BM6BS / 6Bl / RM694 / RME83 RMGRZ / RMBB1 / RMGSE 13.90
Lo SRR BMELl0 [/ RME1CA / RM6ll SONY KV2212 = IR 9243 REMOTE CONTR 14,90
] L) RME3IZ REMOTE CONTROL SONY KVX2181D KVS3412 / EPS411ZU / K 14,90
.u_,. F A AME3Z REMOTE CONTROL SONY KVX2182U / KV2ST1 / KV25F3 = RM 14.90
*l SRR FEMCTE CONTROL SCHY = RM842 / RMB46 / KMAB4 12.90
wd S HG REMOTE CONTRCL SONY KV21X5L = BMBE3 = 147576511 = RMED] / 1Z.580
-] i 4] SONY REMOTZ COKTROL TEXT RM664 / KVIOXML / KV7092 / EVZ1l6 13.03
| v H) PMETO SONY REMOTE CONTROL = RC505 / HQ KVMZ1ZOL / KVMZ.31 13.93
| dowddly REMOTE CONTRDL SONY VIR BMTVIGE / RMTVI663 / SIV210 = SLV Z4.20
) 147A545|7 JRIGINAL SONY REMOTE CONTROL 118.90
L HONY REMOTH CCNTROL GENUINE | 318.03
“l vl | Go To: RC 664 REMUTE CONTROL SONY K¥2052
|

AT Go To: RC 522/HQ REMOTE CONTROL SONY
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Go Tn: RC 664 50NY 21XKL REMOTE GENUINE
Go To: RC 670 SONY KVXZSTL / KvM2151
Go To: RC 670 SONY KVZIXML / KVZ11XML

Al1470844A REMOTE CONTROL SONY KVC27TD

ORIGINAL 50NY REMOTE

SON{ REMOTE CONTROL REPLACEMENT

ORIGINAL REMOTE CONTROL SONY KV¥29320 UNIVERSAL SONY

SOHY REMOTE CONTEOL REPLECEMENT

l4hxf9611 REMOUE CONTROL SONY KVX21320 / KVX2131a / KVx2e
Go To: IR 3650 REMOTE CONTROL SONY

REMOTE CONTROL SUNY GENUINE KVM21401 / KVM21411 = $9480039
Go To: RT 519 SONY KVM215%0 / EVM213JL / KVYM21510 ¥
SONY REMOTE CONTROL REPLACEMENT

REMOTE CONTROL SONY KEVMIIZD = 994800913 / RMS04B

REMOTE CONTR(I, R0NY GENIINE KVX236ZU KVX2562 / EVE2313E =
146770611 REMCTE CONTROL SONMY KVM2541 / KVX2582 / KVE2607
SCHY REMOTE CONTEOL REPLACEMENT

REMOTE CONTROL SONY KVI2ZWE2U = 147369211 / KVI2ZWFLlU / RBv2

124.90

80,54

12.99

449,90

12.99

47,490

83.90

12598

42,30

44,40

44,30

12.38

5890

Page 3 of 10
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W_;z B REMOTE CONTROL SONY REPLACEMENT = RM952 = 141815312 56.90

] MOETT 141847623 REMOTE CONTROL SOMNY mﬂmmeumw 20.50

E_3 R T 141847611 REPLACEMENT REMOTE SONY HEV3I2FX20A / KVZILTIB / 16.50

ul |4+ BH5 REMOTE CONTROL SONY HV14LM] 24.80

bed M3 147717611 REMOTE COJTROL SCUY XV32FQ80 / KV3I2FOS80B KV32FQ 79. 30

] kMo 147715511 REMOTE CONTROL SONY KV32FX66B / 147715512 89,30

=] L 38 L4 1725912 REMOTE CONTROL SONY KV3IGESTER / KVIZFQ70 = 1477 44,30 .

. Y R S ——
iE A7 CRIZINAL SONY REMOTE CONTROL 19, 39

L i YRR ORIZINAL 3ONY REMOTE CONTEOL 18,399

A B The REMOTE CONTRCL SONY VPL-CH1l PROJECTOR = 147674322 289,30

Wi e OUS 0F FROGRAM—->Y.L.A. REMOTE CONTEOL SONY ST-$707ES 146

(- DRIGINAL 450N UNIVERSAL MULTIBRAND REMOTE CONTROL, TEXT, 9,94

] il L 147536512 REMOTE CONTROL SONY KV21VEU 31,90

Wu_wx;. ne 7 147384711 REMOTE CONTRCL SONY KDFSUE2010 12. 99

. - 3 147¢5557 | ORIGINAL REMOTE CONTROL SONY VPLCS3 / VDPLCS4 DR B8.93

(2] VRS T 2415355411 REMOTE CONTROL SONY DHCMD3T3 60. 92

ug__f;f _ REMOTE CONTROL SONY HCDTL = 147327111 43.9)

L=] .

e EEE feleE9438 REMOTE CONTROL SONY SLHF9SCES T:5%0.4)
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s s AGTH7794A REMOTE CONTROL SONY SLV 401

M L 267681412 REMOTE CONTROL SONY SLV3G3URB

IR 891757090 REMOTE CONTROL SONY DSR200AD

L 147381512 MEMOTE CONTROL SONY DGRIPTE = 147764121
ST G4 REMOTE CONTROL SONY DCRHCBSE = 147849541 = DCRHC4E
BM AT REMOTE CONTROL $SONY CFDS33L = 891758590

LS eT AL REMOTE CONTROL SONY CFDS33L = 891760300

R E SONY REMOTE CONTROL SLV270 / 310

i | 1 FEEMOTE CONTRGL SONY SLE1LH GEMUINE

4

£
en

151411 REMOTE CONTHOL S50NY SLV3IT3

~46573511 REMOTE CONTROL SONY SLV3ls

=1

Leb2 3821 REMOTE CONTROL SoNY VCR SLVITS
5 S REMOTE SONY CONTROL 5LV625 = aMTVIGEE = 147321713
Eat! 148273931 AEMCTE CONTROL SCNY 3LV225EI [/ SLV2ZSUB
AEMOTE CONTROL SONY SLVET 146691811
EERT ] PRE -42715731 REMOTE CONTROL SONY R3101E
e i ot ; 197315521 REMOTE CONTROL SUONY SLVEZOQEX

FREE LY REMOTE CONTROL SONY SLVET20 ORIGINAL / BLVET20B = RMTV197

L1380

101.29

I20.03

59.90

32.90

18.92

B3.36

88.31

23.02

12&.BE

80.72

1580

119,99

1259, 80

Page 5 of 10
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=

HMTA 400

ERITA i kR

L

R S

R R

150

RER

BEM LT

FEM 12

145525231 REMOTE CONTROL SONY SLV255

141878211 REMOTE CONTROL SONY SLVSE700 ICEK

REMITE CONTRC, SONY = RMT-v402

REMOTE CONTROL SOHY 3LVSEZ220

OuUT OF FEOGRAM-->N.L.A. REMOTE COMNTROL SONY KP&1XRR28 = 1
147322411 SONY 32KYI000 BRMY133

1466579711 KEMOTE CONTROL SONY XKVEZ29220

SONY REMOTE EV-M2511 GENUINE

&

f369477 REFLACEMENT. REMOTE CONTROL SONY KVZ9X1L = 14736
Go To: 80 REM 15 147613311 30NY BREMOTE CCHTROL MHCEXZ
LATE50311 SCHY HEMOTE TONTEOL RM-SRZ10 / MHCERG6D
147364811 REMOTE CONTROL EONY MHCWS0D = RMVEOC

821 /64690 REMOTE CONTROL SONY CMTSD1 /7 CMTSD3 / EMSSC1 M
COT OF ERCCRAM-->N.L.A. SBONY CMTCP]l 1418253311 EEMOTE CONT
V4718711 REMOTE CONTROL ZONY MHCEXAAY = 147613311

FI232 SCNY REMOTE CONTROL EV2BLS35 / KV29LS53%B / XV3ZLs3s
RMUZ02 50¥Y RIMOTE CONTRCL STRDE225

244712311 REMOTE CONTROL ZONY CDPC36R

31.548

99. 30

89.90

3180

120.00

24,95

43.51

15.30

LA o

124,30

B9, a0

3Z2.98

T0. 80

41.%20

Page 6 of 10
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=l HER 2 147348761 REMOTE CZONTROL SOMY SLVETLOEX 03.%90
= SE REM ) 8%1759390 REMCTE COMNTROL SONY PMCD3GT7L / BMT-C305a 64.90
Ll it REM 2 147348711 REMOTE CONTROL SONY SLVE720UX = RMTV1E6 79.90
,“_ 2 REM 2% 141898821 REMOTE CCONTROL SOHY DVPS336 = EMTDL1GP 54 .90
L JIY REM 23 147556321 SONY wmwoem CONTROL SLVE730 BMTVZ23A 81.90
W_a__xmx Zd 147640611 REMOTE CONTROL SOMY SLVSET1O EMTVZ3E3 42 .90
n;. R S 197&78411 BEMOTE COMNTROL 3DONMY DAVS500 SOUND AROUND SYSTEM BE. 90
- M - 1476512311 REMOTE CONTROL S3NY MHCRGZ0D / HCDRG22({ RM-SR2 42 .90
o I 149334211 REMOTE CONTROL 20NY MHC1500 / RMS130 14,80
; | 146724417 REMCTE CONTIOL SCNY CDPCX100 189 .50
& W RO1T330490 REMOTE CONTROT, SCNY PMC303L RMTCID3A 84.90
2 H GEMOTI CONTEROL SOMY SLVEZLOEY = BEMTV148F 7 1473216711 SLwE 74,51
‘) 28 o DR 'eTT1A921 REMOTE CONTROL SCNY DVPNS305 = RMT=DL4LP 20.90
nu. B o 147734011 REMOTE CCNTROL SONY DVERQL 28.390
i 13 ALY N0YIA REMOTE CONTROL SCNY STJIX520 TUNER = RMSSI0 189,30
H_ 1476514721 REMOTE TOHTROL SCHY RCDW3 CC RECORDEER — EMRESD a9.5%0
i SEM B 1476555321 REMUOTE S0NY VPLCS4 DIGITAL PROJECTOR = RMEZIZ 99.90

&




Sony Remote Controls in Warehouse of Donberg Electronics

£ kX &

e
o

REM

[t

127737011

147780411

3BE504308

LEA509584

L4e787711

147733211

17729111

LG EEDS1]

FIRENAG 79

PAIRTNR T

_ETER1LLL

=d
o
=i
(S8}
W
=
—

[

a 2291

47711014

14648911

S4Tr2T41]

14 TA36E911

REMOTE

REMCTE

REMOTE

BEMOTE

REMOTE

REMCTE

REMOTE

REMCTE

REMCTE

REMCTE

AEMCTE

SEMOTE

REMOTE

REMOTE

REMOTE

REMOTE

JEMOTE

REMOTE

CONTRO

CONTROL

CONTROL

CONTRCL

CONTRCL

CONTROL

CONTRGL

CONTROL

CONTROL

CONTROL

CONTROL

CONTROL

CONTRCL

CONTRIOL

CONTZOL

CONTROL

CONTROL

CONTROL

SONY
SONY
SCNT
SONY
SONY
SONY
SONY

SONY

30NY
S0nY
SONY
SONY
SONY
ZOHY

SONY

HCDS550 DVD = RMSS8E0
RERGKT / RDRGK3 = RMT-DZOD3F
SLVD950

PMCR35L HI-FI

MHCCS505

DAVZ4A00 / HCDS400 = BMS3400
SLVSET7201

DVE-NE4002 = RMTD128E

DAV SBE100 HOME CINEAM SYSTE
SLVSE24

KINICHRI = BMYI 108

TEVIZ2:E

HCCCESOOMD = RMSCE300

DVD ROX-HX710 / RDR-HXS510 =
CDXM6E30 = 147711012 / 14771
MACRXLBAY

V5LV-528208 VIDED RECORDER

SLVXB3E1

4284

11544

34,28

33. 90

23,90

26.90
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REM

HEM

s
W

]

g cl|

L

i

147872221 REMOTE CONTROL SONY RORGX3CO = EMT-2Z05F
147631711 REMOTE CONTROL SCNY CMTEES0 / RMSERGQO

1477712211 REMOTE CONTROL SONY DVPNS330 DVD PLAYER = 3MT-p
14102%411 REMOTE CONTROL SUNY STR-DEZ35 / RMUI03Z
146535811 REMOTZ CONTROL SONY RMS130

147861412 ORIGINAL REMOTE CONTROL SONY KVZBHSIS
72078083 REMOTE CCNTROL SONY CVD 5D9500 = SER0DIST
147936311 REMOTE CONTROL SONY RDRHXD710 DVD

FRGHUOY13I REMOTE CONTRCL SONY = RISD4 = RMER2 !/ BV25F3 KV

5]

-17654611 REMOTE CONTROL SONY COK-MEI0 = EMX1Z1

r

EMX536 REMOTE CONTROL SCKY = 141881271

147508631 RUMOTE. CONTROL SONY TVPST000 ="BMI-DLO0E
127066311 REMOTE CONTROL SONY CMTCPR1O00

47654621 REMCOTE CONTROL SONY WX7700

HESCOLAY IEMU_E CONTROL SONY RDBVK4AZ0 = BMI-0ZZ24F

147557211 REMOTE CONTROL SONY HGDRXDS
1475327211 HEMOTE CONTROL SONY CEDZW1GCL ORMT-CZW200AD

[}
i
i
=]
=]
=i
-]
=
-

REMOTE CONTROL 3CNY CDPCX151 / RMOXIS1

44 .90

88. %0

11.80

G8.50

4090

15.958

3E. 5

24 .80

e
e |
LR
a

ad . 30

21,70

49,490

45.90
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=

I_ e BEN wge 147ETRTSL REMOTE CONTROL SCNY SLVFESS0N = BMTV2400

r._ VEpl2= T FREFROGRAMMED UNIVERSAL HREMOLUE CONTROL FOR SONY TV'S TEXT
=]

=g 2al SONY XV2202 REMOTE CONTECL — BRTRZ2

156 types
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59,90
12.55

21.54
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qatures

sompatible with MCS-51™ Products

K Bytee of In-System Reprogrammable Flash temorny
— Endurance: 1,000 Write/Erane Cycles

‘ully Static Operation: 0 Hz to 24 MHz

hrea-level Program Memory Lock

28 x 8-hit Intfermal RAM

2 Pragrammatie VO Lines

wo 16-bit Timer/Counters

ix Interrupt Sources

rogrammatie Serlal Channel

aw-povwer e and Pawar-down Modes

'scription

* ATBIGS1 is a lew-power, high-pedarmance CMOS &-bil microcomputer with 4K
¢ of Flazh programmabie and erasable read only memary (PERCM), The device
wnufactured using Atmel's kigh-density nonvaiatile mearmery technology and is
1paiible with the industry-standard MCS-31 mstruction set and pinoul. The snchip
ih allows the program memary ko be reprogramme- in-system or by a canven-
1l nonvolatiie memory programmar. By combining a versatile 8-bil SPU with Flash
monolithic chip, the Atmal ATREECS1 is a powerfy| microcomputer which provides
ihly-flexible and cost-efiective sclution to many embedded contral applications.
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8-bit
Microcontroller
with 4K Bytes
Flash

AT89C51

Rew. RHSGE-02100
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Block Diagram
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The ATBICS1 provides the lollowing standsrd featura: 2K
byles of Flash, 128 byles of RAM, 32 ifO lines, two 16-bit
timentounters, a five vector two-leye! intermupt amhitectune;
a hull duplex serial porl, on-chip osclliatar and Giack cor-
cuitry. in addition, the ATBICE] s designed with stalic logic
lor operalion down to zero frequency and supporls bwo
software selectable power saving modes. The Idle Mode
slops the CPU whiie allowing Ihe RAM, timer/counters,
serial porl and inlerrupt systemn lo continue Iy nclioning, The
Powar-dawn Maode saves the RAM conlenis bul lreeces
the cscillator disabling all other ciip funcions until the next
hardware reset,

Pin Description

VGG
Supply voliage,

GND
Graund.

Port 0

Port 0 is an B-bil open-drain bi-directional V0 porl. &s an
cutput port, @ach pin can sink eight TTL inputs. When 1s
are written ta gort 0 ping, the ping can be used as high-
mpedance inputs,

Port 0 may also be configured lo be the mulliplexed low-
ynder address/dala bus during accesses to extermal pro-
1ram and data memory. In this mode PO has inlarnal
Willups,

“ort 0 also receives the cods bytes during Flash progran-
ning, and cutputs the code byles during pregram
rerification. External pullups are required during prore o
rerification,

Yart 1

*ort 1 is an 8-bil bi-directional KO port with intarnal pullups.
“he Port 1 oulput buifers can sink/source feur TTL npls.
Vhan 1s are writlen to Port 1 pins they are pulled high by
he internal pullups and can be used as inputs. As inputs,
*art 1 pins that are externally being pulled low will source
urrent (I } because of the internal pullups,

‘ort 1 also receives the low-crder address byles during
‘lagh programming and verification.

‘ort 2

‘ot 2 is an B-bil bi-diractional VO port with inlerral pullups.
he Part 2 outpul bufiers can sink/source four TTL inpuls,
dhen 15 are written to Pont 2 pins they are pulted high by
1e internal pullups and can be used as inputs. As inputs,

Port 2 pins that are externaily being pulled low will source
currant (I, ) because of the internal puliups.

Port 2 emits tha high-order aodress byte during fetches
Irom external program memary and during accesses to
external data memary thal use 16-bil addresses (MOVX @
DOFTRH). In this application, il uses slrong internal pullups
when emiiling 15, During accesses 1o external data mem-
ory lhal use B-bil addresses (MOVX @ RI), Port 2 amils the
conlents of the P2 Special Function Reqistar.

Port 2 also receives the high-order address bits and some
cantrol signals during Flash programming and verification,

Port 3

Port 3 is an 8-bit bi-directioral V0 port with intemal pullups.
The Port 3 output buflers can sink/source four TTL inpuls.
When 1s are written to Port 3 pins they are pulled high by
Ihe intarnal pullups and can be used as inputs, As Inputs,
Farl 3 pins that are extarnally being pulled low will scurce
current (I, ) because of the pullups.

Port 3 also serves the funclions of vanous spacial fealures
ol the ATBBCS1 as isted bolow:

Port Pin Alternate Functions
P3.0 BXD {zerial inpul port)
P3.d TXD (zenal output port)
P32 TNTC (axternal interrupt ) N
Paa ﬁiéummﬁermm 1)
a4 TG {timer O external input)
E.E . Tt {limer 1 external input) _
gﬁ_ ﬁ&enﬁl_#; memaory write strobe) j
P37 RD (external data memory read étrﬂba} : |

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

RST

Resetinpul. A high on this pin for two machine cycies while
the ascillalor is running resels the device,

ALE/PROG

Address Latch Enable output pulse for atching the low byte
of the address during arceszes lo gxtarnsl meamary, This
pin is also the program pulsa input (PROG) during Flash
programming.

In normal eperation ALE is emitted al & constant rate of 1/6
the ascillator frequency. and may be used for extamal tim-
ing or clocking purposes. Note, however, thal one ALE

ATEL ;




AIE]EL pese e ——

llse 15 skipped during each accese to oxterpal Data
Emary,

dasired, ALE opevation can be disabled by setting kil D of
FR location 8EH. Vith the bit set, ALE is activa only dur-
g a MOVX ar MOVC instruction. Otherwise, the pim is
zakly pulled high, Selling the ALE-disable bit has no
fect if the microcontraller is in external sxecyution mode.,

sEN

ogram Store Enable is the read strobe lo extemnal pro-
am memory,

hen the ATB3CS1 is executing code from exlemal pro-
am memory, PSEN is activalad twice each machine
2le, except hat two PSEN activations are skipped during
ch access lo external data memory.

VPP

ternal Access Enable. EA must pe sirapped lo GND in
ler 1o enable the device 1o fetch code from external pro-
lm memary |ocations starting at 0000H up to FFFFH,
le, however, that if lock bit 1 is programmed, EA will be
inally latched or nzset,

“should be strapped lo Ve, lor inlerpal program
W utions.

s pin also raceives Lha 12-voll programming enatie voll-

1 (Vi) during Flash programming, for pants that mouire
YOIt Wi,

A1

ut to the inverting oscillatur amplitier and input to the
rnal clock operaling circuit,

W2
pul from the inverling oscillater amplifier.

icillator Characteristics

L1 and XTALZ are the input and oulput, respectively,
1 inverting amplificr which can be configured for use as
m-chip oscillater, as shown in Figure 1. Either a quartz
idal ar ceramic resonaior may be usad. To drive the
ce frorm an external clock source, XTALZ should be lak

unconnecled while XTALT [s driven as shown in Figure 2,
There are no requirements on the duly cycle of the external
elock signal, sinee the inpul to the Internai clocking circuitry
is through a divide-by-two flip-flop, but minimum and masxi-
mum vollage high and low tme specifications mus! be
ubsarved.

Idle Mode

In idle mode, the CPU puis itselt to sleep while all the on-
chip peripherals remain active. The mode is invoked by
softwara. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
made. The idle mode can be terminated by any enabled
interrupt or by a hardware reset,

It should be noled that when idie |& terminated by a hard
wire resed, the device normaly resumas program execu-
tion, from where it left off, up to two machine cycles belore
the internal reset algorithm takes control. Cn-chip hardwara
inhibils access to imternal RAM in this event, but access o
the part pins is not ‘nhibited, To eliminate the possibiity of
an unexpected write 1 a port pin when |die is terminated Ly
resel, the instruclion follewing the one that invokes Idle
should not be one that writea to a port pin or lo external
MEemory.

Figure 1. Oscillator Connections

Co

i— - iTaLz
‘ Lo
| €1
| - KTAL
i e - — GND

Maote:  C1, G2 =30 pF + 10 pF tor Grystals

= 40 pF £ 10 pF for Ceramic Aesonators

ius of External Pins During Idie and Power-down Modes

de Program Memory ALE PSEN PORTO POATY PORT2 POAT2 |
¥ Irtarral 1 1 Dala Data Data Data
Exiernal 1 1 Float Lyata { . Address Daia
var-dovm Inkermal 0 0 Data Data | Data Data
".rer-d-:nwl; _Etama] . 0 [i] Float Data [ Dﬁtﬂ.— Drata
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Figure 2. Exterral Clock Drive Conliguratian

1

NEC - XTaLz
EXTEANAL
DSCILLATOR — ——— HTALj
SlEMAL
=% B

= -

‘ower-down Mode

1 the power-down mads, lhe osciliator is stopped, and the
istruckion that invokes power-down is the last instruction
xeculed, The an-chip RAM and Special Function Reyis-

ock Bit Protection Modes

lers retain their values until the power-down mode is
terminated. The only exit from power-down is a hardware
resel. Aeserl redelines the SFR= bul doss ol change the
on-chip RAM. The reset should nol be activated before Vo
is restorad to its normal operating level and must be hald
aclive long enough lo allow the oscillalor to restarl and
slabilize.

Program Memory Lock Bits

On the chip are three lock hits which can be left unpro-
grammed (L) or car be programmed (P} lo obtain tha
additional features listed in the table below,

When lock bit 1 is programmed. the logic lavel at the EA pin
is sampled and lalched during reset. Il the device ia Pro-
ared up without a reset, the latch initializes o a random
vaiue, and holds that value until reset is activated. |t is nec-
essary thal the lalehed value of EA be in agreement with
the currant logic kevel at that pin in order for the device 1o
funclion properly.

Program Lock Bits [

Y T Y | Lea | Fratection Type
1 ] u | Ly | W] Mo program ook features '
2 P | Ll u MOVC instruztions executed rom extarmal pregram mamory are disabled from J

| fatehing code bytes from intemal memary, EA is sarmpled ang latched on recat,
| and turther programming of the Flash iz disablad

3 P | P U Same as mods 2, also verffy s disablad |
4 | P , Sama as mode 3, also external exscution |s disabled |

1 i e 2




AVMEL

ogramming the Flagh

3 ATBBCSHT is narmally shipped with the on-chip Flash
mary array in the erased state (that is, contents = FFH)
| ready lo be programmed. The programming interface
epls either a high-veltage {12-volt) or a low-voltage
=) program enable signal. The low-voltage program-
] mace provides a convenieni way to program the
19CA1 inside the user's system, whils the high-voltage
aramming made is compatinle with conventional third-
y Flash ar EPROM programmers.

+ ATBACH1 is shipped wilh either the high-voltage or

‘vollage programming made enabled. The respectivs ™

side marking and device signalure codes are listed in
following table,

Voo =12V Yop= 5Y i
1-Sida Mark ATEOCS ATASCH
HEEX | Kxxx-D
yyww _ | yyww
nafure {030H) = 1EH {30H) = 1EH
{031H) = 51H {031H) = 51H
{0EPH) =F FH {032H) = NsH

ATBYCSHT code memary array is programmed byte-ty-
i either programming mode. To program any non.

% byle in lfve on-chip Flash Memory, the eniire memary

! be erased using the Chip Erase Mode.

jramming Algorithm: Before programming the
3051, the address, data and conirol signals should be
p according to the Flash programming mode table and
e 3 and Figure 4, To program the ATB3CH1, leke The
¥ing slepe.

nput the desired memary focation on the address

nes.

nput the approprisgte data byte on the data lines.
iclivate the cormect combination of control sigrals,

Jeise EAVpg to 12V for the high-voltage program-
ning made,

‘ulse ALE/PROG onee lo program a byte In the
Hash array ar the lock bits, The byte-write cycle is
&lf-timed and typically takes ne mere than 1.5 ms.
lepeal steps 1 through 5, changing the address

and data for lhe entire array or until the end of the
object lile is reached,

Data Polling: The ATBSCS1 features Data Folling to indi-
cate the end of a write cycls During a wrile cycle, an
atternpted read of tha las! byte written will resull in the com-
plemenl of the writlen datum on PO.7. Once the wrile cycle
has been complaled, Irue data are valid on all cutpuls, and
Ine next cycle may begin. Dala Polling may begin any time
after a write cycle has been inlliated,

Ready/Busy: The progress of byle programming can also
be monilored by the RDY/BSY oulpul signal. P3.4 is pulled
low alter ALE goes high during pragramming lo indicate
BUSY, P3.4 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LE1 and LB2 hava not been
programmed, the programmed code dala can be reac hack
via the address and data lines for verification. The lock bits
cannet be verified direclly. Verfication of the lock bils is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is grased electrically
by using the proper combinalion of cantrol signals and by
hoiding ALE/PROG low for 10 ms. The code array is written
with all *1"s. The chip erase operation mus! be executed
belore the code mamary can be re-programmed.
Reading the Signature Bytes: The signature bytes are
read by the same procedure as a noarmal verification of
locations 030H, 031H, and 032H, except thal P3.6 and
F3.7 musl be pulled to a logic low. The values retumed are
as foliows,

(030H) = 1EH indicates manufacturad by Almel

{031H) = 51H indicates 83C51

{032H) = FFH imicates 12V programming

{032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be wrillen and the
gnlire array can be erasad by us ng tha appropriate combi-
nalion of control signals. The write operation cycle is salf-
tfimed and once infliated, will aulomatically time itself to
complation,

All major programming vendors offer worldwide support for
the Atme! microconiroller series. Please conlacl your foca!
programming vendor for the appropriate soltware revision,

ATR9C5T rerere—————
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ash Programming Modes

ode rRsT | PSEN ALE/FROG | EANV,. | P26 | P27 | Pa.s | Pa.7
‘fita Code Data H L CoHEzv L H H M
— ,
| |
s Code Data H L H H b L H H
eite Lok Bit - 4 H L HA2y H H 2]
—\\_1"’_
. 1 |
Bit - 2 H L Hiay H H L L
Sl
Bit - 3 H L HA 2y H L H L
=
1ip Erase Ho| b 3 Hi12v H | oL L L
TG S |
a0 Signature Byie H L H H L | L | L L
32 1. Chip Erase requires a 10 ms PROG puise.
ure 3. Programming the Flash Figure 4. Yartying the Flash
+8Y +5V
ATBOCSH L ATBIGSI Q
anpR, 2R ATl gy Ven J appR. 2O AT oy Ml
DOOOHOFFFH PG OOCEHOFFFH POM DATA
P20 - P23 PO [ OATA P20 - P23 PO |- USE 1K
AR - ATY : Al - A1 P'ULLLFF'S_I
——» P2 » P2
3EE FLASH — iy ALE |« — PROG SEE FLASH M P27 ALE
EERAMMING PROGRAMMING .
A0ES TABLE Ly R MODES TABLE M Pib 4
—# PET M PaT il
- — KTAz EB f4— ¥, N — e | ¥TALD EA ja——
4 I'I.HIzl 324 MHz | -
] S f— 1
! — ) ._ I_- I
; I
! |
# b | A RST (4 Vo, —l—j XTALY RET |l&—— Yy
o |GvD PSEN N ¢ |GND PSEN i

AHTEL




1sh Programming and Yerification Waveforms - High-voltage Mode (Vpp = 12V)

P10 -
P2.0 -

F1.7
F2.3

FORT ©

ALE/FROG

EAV

P27 _
(ENABLE)

P34 _
IROY/BSY)

_PROGRAMMING | VERIFIGATION
— ADDRESS ‘l ‘j ADDRESS
. ' : * Loy
t DATA IN —- _DATA CUT >
; —H 1I:!-*-a"c.-.L iaHox [*
AVEGL 7 " "‘| IGHAI:
|{_ —/'. =
o ——p —
LEHGL —— [EJ-FIH - .‘ tf_iHEI.
R :
B (.. . S N 1LLoGIC 1
N iy i = R 1015 T
by * leush —
| % ay '1 pr— ez
A TN T
Lo ™ " : !
L. Busy 1" READY -
I < — b

sh Programming and Verification Waveforms - Low-voltage Mode (Vpp = 5V)

10 - P17
20 - P23

PCHT O

ALE/PROG

EAN,

P27

(EMABLE]

P34
‘RDY/BSY}

F’H-DGHAM"-"I!NG- : ‘JEHTFFG#.T'EIDN
__ADDRESS * ADDRESS >
. * Loy
|‘ DATA, IN H—<DmouT b—
"' tovet  larox f*
iﬁML - " * Lapax
. *~ A S o
I -
ok | !GLGH ¥ |
e woaic 1|
CPr A - s e RIS
" tens '
| EHEH s ™’ * teuor
o _-’/i ’ ", o =
b, — ™ — L
T = ' BUSY ‘ READY
— lgpe —™
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ash Programming and Verification Characlerisiics
=0°C 10 70°C, V__ = 5.0+ 10%

ymbal Parameter Min Max Units
L Programming Enatse Valiage 11.5 12.5 v

::‘"” o | F;n;g;ﬁami.nEEnabla Currant 1.0 - r;{,.q
g Osciflator Frequancy 3 24 MHz
o Atdress Sstup to PAOG Low 48t o
i Address Hoid Afier PAGG 48l
,.‘1 Data Setup 1o FROG Low 4ABle o1 o

—_ _Fata-l-igi Aftar FROG 1 -

4 | P27 (ENABLE) Migh ta V, 48l oy

i Vee Setup to FROG Low 10 us |
L Vi Hold Aftar FROG 10 us

553 PROIG Width 1 110 ik

w AddrBSS 1 Dot Valid a8l o, o
W | ENABLE Low 10 Data Valid 48,001 ]
z_ . -I:;ﬂa FrnaTA_ﬂer EN:?LE o j _ﬂ_ E:J;L,r;a__ -
. | PROG High 10 BUSY Low 1.0 us |

Byle Write Cycle Tima 2.0 ms
1. Only used in 120l programming moda.




\bsolute Maximum Ratings*
Cperating TeMpParature...............cc..coo.. ... -55°C 16 + 126°C 1 *NOTICE:

Starage TAMPE@IUNe .. ..., -BER 18 +150°C

Joltags o Ary Pin
with Raspect to Ground ... - LOY a7, 0V

Wadmum Operating VORAGE ..o wiee s, EBY

3G Chatprt CUrOM e e sem st cerme st sssens oo seas 13.0ma

‘G Characteristics
=-40°C Io 85°C, Voo = 5 NV + 20% {unless otherwisa notad)

Siresses beyand Hose listed under “Absalute
Maximum Ratings” may cause permanent dam-
age o the device, This is a stress rating only and
hunctional speration of the device at these or any
other condilions beyond those mdicated in ihe
oparational sedions of this specitication | not
implied, Exposure to absalute maximum rating
eonditions for extended perdods may affect device
rafiability.

yrnbol | Parameter II Condition [ Firy Max | Units
I , |
.|_ | Input Low-voliage o (Execpl EI} 0.5 0.2 V- 01 v
Y Input Low-vulage (EA) 0.5 0.2 Vor- 0.3
i tnput High-voltage {Except XTALY, BST) | 02 Vopt0d Voo + 0.5 v
,_n Input High-votage [XTAL1, AST) 0.7 Ve Ve + 05
3 Cuput Low-voltage'! (Ports 1,2,3) = 1.6 m#A 0.45
Oulput Law-vohage!
1 (Port0 ALE, PSER) b =42 A G.45 v
IEH o ”A.v‘:ﬂ =3V k09 24 | 'S
Critprat High-wallape )
w {Povis 12,3, ALE, PSER) oy =25 pA 0.5 ¥ v
Popa= =10 4 0.9V, v
I.;_;h--BﬂﬂyA. V‘:c-wiiﬂ% 2.4 LY
Culput High-vollages ~ : - ]
¥*:1 i (Frrt Bin External Bus Made) liy = -300 pA G5 Ves hd
Ty = A0 LA 08 Ve v
Logical O Ingul Surrent (Pare 1,23 Wy = 0454 -50 A
Logical 1 to 9 Transitian Current _ P
(Parts 1,2.3] Wi = 2V VOO = 5V = 10% . B50 1A
Input Leakaga Curend (Port 0, BR) | 085 <V, < Ve 210 who |
15T Raszat Pull-down Hasistor 50 300 L5
it B S e e U
i I Fin Capacitance | Test Fraeg, = 1 M-z, T, = 25°C . 10 ok
Aclive Mode, 12 MH: | 2 ml,
Power Supply Curent — =
Iclles Macle, 12 Mz | 5 ma
. | Moo =8¥ 100 i
Pawrar-down Modet® | — == — } =
Vo =3V | 40 fth

Wi 10 Undar steady state (non-transsent) conditions, |y must b axtermally limied a5 odlows:

Waximam 1, per port i 10 ma
Masimium 1o, per B-hit part: Por! 0; 26 ma
dorts 1, 2, 31 15 ma,

Maimum total 1., tar all output ping; 71 mA

If ey Bxcoeds the tesl condition, ¥, may extesd tha related spacification. Pine sre not guaranteed 1o sink currant graater

thian tha listod tasl canditions.
2. Minimum Ve for Powar-down is 24

ATESCSH mmwe—————e——
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» Characteristics

ar operaiing eanditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all ather
wite = 80 pF.

ternal Program an¢! Data Memory Characteristics

| 12MMz OsciMator | 15 0 24 MHz Oscillator
mbaol Parameter [ Min Max i Min Max | units
|
et Orsciilatos FI‘BQ_UET_H_:_]I'__ | ) 0 Ed:_ ﬂHz
g ALE Pulss Widih 127 Phew 40 ns
.| Address Valid to ALE Low | a1 ‘ fe.13 | ns
. | Address Hald After ALE Low ® B _t(;_u-zﬂ | ' | e
; | ALE Low 1o Valid Instruction n 2az | ey g -65 ns
__| ALE Lowin PSEN Low s | Getd | ms
" ' PSEN Pulse Width 1 20e _ _-_Eltc,_E_:EU ' | ns
‘ FSEN Low to Valid Instruction In 145 Bty o 45 ns
;__ . .anut Instruction Hold Attes PSEN | a | o ng
Inpait In struction Float Ailer PEEN P = : r tepo =10 1 s
. | PSEN to Address valid | o iaih | ns
Address o Valid Instruction In K 1 312 ' By, 0,55 ns
" | PN Law 1o Address Float 10 o 10 ns |
W | AD Pulse width ] e | | Bt 100 ns
i | WH Pulse Widih - a0 il oy -100 ) s
. | 0 Low to Valid Data In 258 5;:._-90 ' ns
% Data Hold Aftar AD - o o | ne
" Data Floal Alisr m N & - 2l o 28 ns
.-_ I ALE Low to valid Data In - i 517 El1ﬁm_-‘-5;} N ne
y Address'oValidDataln | 585 | 9te-165 ns
. - L ALE Lew to BD or W Liow 200 300 Et.,:_,_wtﬁ-j B :!.t.:|_.c|_+5{i e
v Addrecs Lo RD or WHR Low 202 Moy o 75 né
i Data Valid to WH Transition 23 e 20 | ns
N Diata Valid to WE High 433 - Rea 120 | ns
:_; Data Hald Aftar WH a3 T - oy -2 - . me
E__ AL Low 1o Addiress Faal 0 i ] ns
i | AD or WH High to ALE High 43 122 | 20 bR & |

AMEL
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xternal Program Mermory Read Cycle

DRV S
.H.LE o -):-./' B . :’-_.- ; \ B B
TSI
b e e —— LT .‘IFLPH
A b f—
PEEN i -\\\L — tﬁ_“r A = \.\
' togay | o
el VY
AP Sp—— ez | _"Ij
i by w1 o |
PORT 0 oA (G b K
tll t.ﬁ"r"ﬁl' - B
PORT 2 I SR T — Moo M-Ais
ternal Data Memory Read Cycle
— e |
ALE =% ‘.\. ’| /_ I el o s f
: | —® ALy
PSEM ’- EETT . .1 = -
— ti-fLﬁH ——I
e} tLL'hI‘IL i i
- — I_— - ——— —_— —— —
RD L ey o — |
i i m ol A migun
o= thLaz > - legarey
PORT 0 » [ AC - A7 FROM Rl OR D-F‘L\IF:/;' km IN >Ih'l‘\m - A7 FROM PGL ‘T”E'@
:gm - [
“ o -
PORT 2} ¥20 - 1%/ OR AU - Ats FHOM DPH A AR - Al FROM PGH
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xternal Data Memory Write Cycle

|" — by
ALE 47 N - S i
t\'l‘HLH
PSEN 7 e S
— low — el —»
Wit "_ILI.II}E——" P e )
l l.w|_|_ -| l!:l'lml'x —"'{ I"_ _"'! = twbﬂ'm
— ovwm — |
PORT 0 A0 - A7 FIICM Al OR DPLY | GATA GUT |>< CAD - A7 FROM PCL ¢INSTA N
| - —_— . —— —
re——— by -
PORT 2 _ 3 P20 - P27 OR AE - Alb FROM DPH {____AB - A5 FRCH FCH
ternal Clock Drive Waveforms
i y |': lehics — " L
ep - 05V — “lerox | feren [ e , — lowe
7f-/. 0.7 V{:I’: “'.F - 4\/’..
u o
o i | >
Am 02 Voo - BV g
- 55N 3 _/ |\
|:_ “toex
o — e ——
ernal Clock Drive
nbol | Paramester PMin | Max | Units 1
L | Oscillater Fraquency I 0 24 Mz
¢ Clock Penan i 414 | ns
, | High Time | 15 | ns
P ‘ Low Tima 15 ns
d Rise Time I 20 ns
, i
; | Fall'ﬁme | 20 ]

13




*rial Port Timing: Shift Register Mode Test Conditions
o =49.0 ¥ £ 20%; Load Capacitanos = BD oF)

12 MHz Ose Variable Osclllator Unite |
mbol | Parametar Min | Max Min | Max '
x| Serial Port Glock Cyele Time | 10 ™ g
g Output Dala S21u fo Clock Rising Edge 700 10, o -133 ns
- | Ouput Data Hold Aﬂﬁrﬂ!nd-c s Rising Edge 50 e 117 | ns |
D Input Daia Hold After Ciock Fibamq Edge a o ns
i Cinck Rising Edge 1o Inpul Data Valid | 700 | 10y o - 132 ns
ift Register Mode Timing Waveforms

INETRLUCGTICN I q 2 [ . | —
ALE '—LI_I_ILl_U I_I_'—u —IJ_I_I_I g e el
e -+ Im-_:-cl.
— i ] I I i o | -
HLEICH SRR N S B SO o I S Y e i ]
Wiy o —n |
L = |- Lo pese
s A S D S R SRR e
OUTPUT DATA Ve T e SET T
| CLEaARA kﬁmln*’_\’ﬁn_ B i epaLice T T T T 2
S = L e
IMPLT DhaTa, SEl Hl
Testing Input/Output Waveforms!!  Fioat Waveforms'
- UAY no nuy ; + 0y —= o -y
: \ AOR Vg + OOV Vioant 7V S Ve
< TEST POWTS = Visin _ " Timing Reference -
Mo a1 . Puins -
G o e 02 Voo - 0V s e Vigap &M fe =V oy

1. AG Inpuls during testing are driver at Ver-05Vtora Mote: 1. Fortiming purposes, 3 port pinis no larger floaling

togic 1 and 0,45V for a logic 0. Timing maasurernents when a 100 mY changs fom lead voltage ocours. A
ara mada at V,  min, fora logic 1 and W, max for a ot pin begins 1o float when 100 my change frem
fogic 0. the loaded V'V level oocurs.
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rdering Information

Speed Power | |
{MHz) Supply | Ordering Code |  Package Opergtion Range
12 SV+20% | ATAYCS1-12AC 444 Commercial
[ ATBOCSL-12)C 44, (07 10 70-0)
| ATESCS T -12P 0 L L e 4]
| ATE9CS1-120C 440
. ATeocstazAl 44 Industrial i
ATSOC51-1241 44 {-40°C 10 85°C)
ATBICS1-12P) L 40PS
ATRECS1-1201 440
16 BV + 208, ATBOCST1BAC | aaa Commercial |
ATBSCS1-16JC L aas {0°C to 70°C)
ATBACH]-16PC 40F8
ATBOCE1-16QC . 4a0
| ATEECS1-16A) 444 Industrial
ATBHGH1-164) a4, (-40°C 1o B5°C)
ATBICES-16PI 40P
AT3ACE1-1600 440
20 5V + 20% ATBICS1-2084C T a4 Commercial |
ATROCE1-20.0C 44) (0°C ta 70°C)
ATBICE1-20PG 40P6
ATBICE1-200QC 443
~ AT80C51.20Al L AgA Induslrial
ATZ09CS1-20J) i a4 (-40°C 10 B5°C)
ATBIGS51-20F 40P8
ATASCEY 2000 4400
24 BV 4 205 ATBYCS1-24AC Y =IE  Commercial Nk
ATRICET-24.5 I a4y | {0°C 10 70°C)
ATBACST-24PC | 4oPs ‘
ATBICE1-2400 244G
 ATBOCS124M1 adh t Industrial
ATAOCS1.24.] 44 i (-40°C to 85°C)
ATHICS1-24P1 40P6
ATBICS1-24C) 4403
Package Type

_' 44-taad. Thin Flastic Gull Wing Guad Flatpack (TQFF)

| #4-lead, Plastic J-leaded Chip Gamar (FLGG)

- 40-laad, 0.60C" Wida, Plastic Dual Iniine Package (PDIP)

| dd-lgad, Plastic Gull Wing Chrad Flaipack {POFP)

ATmEL
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AUMEL

ickaging [nformation

A4A, 44-lead, Thin (1.0 mm) Plastic Gull ¥ing Chuad
Flatpack (TQFP)

Dimensions in Milimelars end lnches)®

JEDEC STANDAALD M5-U26 ACE

12CH0ATY o

P 110 = TH A

OBLLH| aRe

i o
ey B
_ . L

I__ D730NIN0) LN 1=
- LS mar rmm’

TE0OOAT] KA

cortralling dimeasian: millimeters

44, 44-lead, Plastic J-laaded Chip Carmrier (PLCG)
Dimensions in Inchas and (Millimeters)
JEDES STANDARD MS-018 AC

AG LR A5 PR A
OEMTY ¥
T_,_:_n_u_,.,-l_._u 1

i
ey |

OEECREC
1

(12T TYF

D514 X 300 . 4R
L_U..

Az )
JION 2

V. soauty
E: _1_, | Semin
P oL

g1 [y

:E_ .ma;iu[w

iRl
O

I———-—l 2

JIR014.57]
HEETRTE]

-
——

:n_n_n-'-' L b=

BOS IR T AEF 50

gm R

L

ﬂﬂﬂm

d:.l'
_|_~|

B BEE K AT R ()

H-]T }]Dm- _:

40P86, 40-lead, 0.600" Wids . Plastic Dual Inline
Package [PDHF)
Dimensions in Inches and (Millimeters)

20 "'T K2
2.[:‘"1.24 FIM
|
IL||| onAamreedt -._l_|| i
| |
| .- -' ) ,'I S| mEB[1AAL
‘ i (] S
() |
‘|"'|_—r‘l'|_'|""||"—L
| mnzan
= SB00|4G2E) AEF e WAL
ZZ}SSG?I -l |- D35 12T
EE.-TI'IMG [ I |":F "| 'I JJ I-||H'|I ll-ll'lr- i
| | _DEE(1E85)
1“':'1 WJ | |_._ r TR T
—-. (PR )
| ﬂEEI‘I TR =
|jﬂr_:-_*§: T o L
TR 2N EMOED
|.-. _Tr |;15ﬂ?_H
i i ‘—r,
oz ¥ ’I:-
SECET T
2p =M 7'." =
T EfisE)

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and {Inches)®
JEDED STANDABD ME-022 A

1345 (0.52)
= 12,95 (o508

et B —|

Fil 110

A0 431 REG

1610 P02
gmm..mh}-m
-
| i 245 (0.056] MAX
o
0.7 [0.007) 7 = —
SELE |
S 5 ﬁmumm VI
i {
X .50 gogA L | :
i L 781545 055 0010} AN

-

Controlting dimansian; milimetsrs

ATESCS51




=

Atmel Headquarters

Corporate Headgquarters
2328 Orchard Parkway
San Jose, CA 95131
TEL (408) 441-0311
FAX (408) 487-2600

Eurape
Almel U, Lid.
Cdoliseum Businesg Centre
Riverside Way
Camberley, Surrey GU15 3L
England
TEL fa4) 1276-586-677
FAX {44) 1275.686-537

Asin
Atmel Asia, Lid.
Room 12189
Chinachem Goldan Plazg
77 Mody Road Tsimhatsuyi
East Kowloon
Heng Kang
TEL (852) 2721-9778
FAX (B52) 2722-1389

fapan
Atmiel Japan K.k
9F, Tonstsu Shinkaws Bldg.
1-24-8 Shinkaws
Chuo-hu, Tokyo 104-co33
Japan
TEL (81} F-3523-3551
FAX {81) 3-3523-7581

Atmel Operations

Atwel Colorado Sprein
1150 E. Cheyenne ﬂ Blvd,
Colorado Springs, CO BOSOE
TEL £719) 575-3300
FAX (719) 540.1750

Atniel Rousset
Zone Industrie|le
13106 Rousset Cedoy
France
TEL (33) 4-4253-6000
FAX (33) 4-4253-8001
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Note that the ULN20xx 4 series (dual in-iine
package) and ULN20xxL series (small-cutline
IC package) are electrically identical and share
4 common terminal mumber assigament.

ABSOLUTE MAXIMUM RATINGS

Output Voltage, V,
{ULMN200xA and ULN2ZOO:L) .. SOV
(ULN202% A and ULN202xL) ..., 95 ¥

Input Voltage, Vo e, 30Y
Continuous Ouiput Current,
Continuaus Input Corrent, 1, e, 25 mA
Power Dissipation, P
{one Dadlingron pair) oo 1OW
{total package) o usesiian. 5S¢ Graph
Operating Temperamree Range,
PPN L 55 © B . L
Storage Temperanre Range,
T oiemiiinessisiinasiors a0 s 00 +180°C

5

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Ideally suited for interfacing between low-level logic circuitry and
muliiple peripheral power loads, the Series ULN20xxA/L high-voltage,
high-current Darfington arrays feature continuous load current ratings
Lo 300 mA for each of the seven drivers. At an appropriate duty eycle
depending on ambient temperature and number of drivers turned ON
simultaneously, typical power loads totaling over 230 W (350 mA & 7,
93 V) can be controlled. Typical loads include relays, solenoids,
stepping motors, magnetic print hammers, multiplexed LED and
incandescent displays, and heaters. All devices feature open-collector
outpuls with integral clarp diodes.

“rhe ULN2003AJL and ULN2023A/L have series input resistars
selected for operation directly with § V TTL or CMOS, These devices
will handle numnerous interface needs — particularly those beyond the
capabilitics of standard logic buffers.

The ULN2004 A/L and ULN2024A/L have series inpul resislors for
operation directly from 6 to 15 V CMOS or PMOS logic outputs.

The ULNZO0D3A/L and ULN2004A/L are the standard Darlington
arrays. The outputs are capable o! sinking 500 mA and will withstand
al least 50 V in the OFF state. Outputs may be paralleled for higher
load cwrrent capability. The ULN2023A/L and UL 20244/ will
withstand 95 V in the OFF state.

These Darlington arrays are fumished in 16-pin dual in-line plastic
packages (suffix “A") and 16-lead surfece-mountable SOICs (suffix
"7y All devices are pinnad with outpets opposile inputs to facilitate
ease of circuit board layont. All devices are rated for operation over the
temperature range of -20°C to +85°C. Must (sec matrix, next page) are
also available for operation to -40°C; to order, change the prefix from
“ULN" o “ULE™

FEATURES

B TTL, DTL, PMOS, or CMOS-Compatible Inputs

B Output Current to 500 mA

B QOutpul Vollage to 95 V

B Transient-Protecled Quipuls

M Dual In-Line Plastic Package or Small-Outline IC Package

% = digit o identify speeific device. Characoeristic shown applies wo family of
davices with remmmang digits as shown, See matdx on next page.

122y elen




2003 THRU 2024
HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

DEVICE PART NUMBER DESIGNATION

PARTIAL SCHEMATICS l
ULN20x3AM (Each DOriver)

Dy, o, -Gt

ULN20x4A/L (Each Driver)

10.5K _r—_'f_"“
A A, g - "
:' *

Do, Mg, 8- iR,

Yooris 50V 95V
rc:,,._w 500 maA 500 ma,
Logie Part Number
v ULN2003A" ULN20234~
TiL, CMOS ULMN2CG03L" UILMN2023L
615 v ULMN2004 A" ULNZ0244
CMOS, PMOS ULNZDO4L" ULN20241L
* Also available for operation between -40°C 2nd +85°C. To order, change

prefiz from “ULN 1o "L

25 T | T

20

ALLOWAELE PACKAGE POWER DISSIPATION IN WATTS

05 EU#IK'L; g = 9°G |
| !
L 1] ]
23 50 75 100 125 151
AME{EHTTEMPEH‘A‘MF!‘EIH%
Dz GF DORA

X = Diigit to identify specific device, Specification shown applics to family uf
devices with remaining digits as shown, See matrix ahove.

L

i $
HERN WX
‘wgme

115 Northeast Cutoff, Box 15036
VWarcestar, Massachuzatts 016150025 {50B) BS3-5004
Copight @ 1974, 180s ABwrro MicroSystems, [,




2003 Taru 2024
HIGH-VOLTAGE
HIGH-CURRENT
DARLINGTON ARRAYS

pes ULN2003A, ULN2003L, ULN2004A, and ULN2004L
ECTRICAL CHARACTERISTICS at +25°C (unfess otherwise notod),

Test | Applicable Limits
1amacteristic Symbol | Fig. Davices Test Conditions Min. Typ. Max. | Units
ilput Leakage Gurrent loEy 1A M Vee=80V, Ta=25°C = <1 B0 T}

Ve =50V, Ty = 70°C — =<1 100] ga
1B ULMZ004A/. VGE=50V,TA=TB°‘G,WH=1.OV — =5 500 P
Isctor-Ermittar Vegsan | 2 All lg = 100 mA, Iy = 250 uA — 08 1.1 v
uration Voltage Ig = 200 mA, I = 350 pA — 11 13| v
Eéﬁﬂmﬁ.]a=5&]1m — 13 18 v
1t Current hviong 3 | ULNzooaaL | vyy=385V — 093 135| ma
ULN20GsAL | vy =50V — 035 05| ma
Vig=12V —  ¥B véE] wa
fNaFF) Al Ic = 500 pA, Ty = 70°C 50 8 — | pua
it Voltage ViNgoN) 5 | ULNZOOBAL | Vor =20V, Ic = 200 mA — — &l w
VeE = 2.0V, Ip = 250 mA == of v
 Vep=20v, Ic = 300 mA = .
ULN2OMMAL | Vee=2.0V, In= 125 mA — — ED v
Ve = 2.0V, Ig= 200 mA —  —  BD v
VoE=2.0V,Ic =275 mA - — 70| v
IIml",gg =20V ls=350maA —_ — 8.0 V
| Capariiance Ci = Al — 15 25| pF
-On Dalay bt 14 8 All 0.5 Eyy to 0.5 Egyr — 025 10| ps
-0ff Delay lpHL 8 Al 05 Ejyto 0.5 Eqyr — D25 10 s
ip Diode I & All Va =50V, T4 =25°C — — 50| pa
age Current VR=50V,Ta=70°C s 100 | pA
ip Diods Vi 7 All I = 350 ma = 1.7 20| v
ard Voltage

olete part number includes suffix to identify package style: & = DIP, L = S0HC.




03 TarU 2024
IGH-VOLTAGE,
'GH-CURRENT

LRLINGTON ARRAYS

s ULN2023A, ULN2023L, ULN2024A, and ULN2024L

*TRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Appllcable Limits
acteristic Symbol Fig. Davices Test Conditions Mir. Typ. Max Units
tLeakage Curmant | laey 1A Adl Vee =85V, Ta = 25°C — =1 =n WA
Ve =895V, Ty = 70°C — =1 100 A
18 | ULN2O24ATL | Vep =95V, Ta=T70°C,ViN=10V| — <z 500 pA
tav-Emittar Veeisan 2 Al g = 100 mA, lg = 250 pA - 29 141 '}
Ition Voltage g =200 mA, Ig = 350 A — 11 13 v
o = 350 mA, Iy = 500 pA — 1.3 1.6 W -
warent Tinfeangy 3 ULNZOZ3ANL | viy=385Y — 093 135 maA
ULN2024AL | viy=5.0V — B3 05 mA |
Vig=12v — 10 145 mA
linioeF) 4 All lo= 500 pA, Ty = 70°C 5 B5 — 7.}
oltage Viniang ULNZDZIAL | Ve =20V, 1g = 200 mA — — 24 v
| VoE =20V, lp =250 mA — — 27 v
Vige = 2.0V, I = 300 mA — — a0 v |
ULN2024AIL | Vge =20V, 1= = 128 mA = - 5D v
Vee = 2.0V, Io= 200 mA —  — BD v
VeE=20V, lo=275mA — — 7.0 v
Vo = 2.0V, |e = 350 mA — = BO v
ypacitancs Cin — All - 5 25 pF
i Delay Py 8 Adl 0.5 Epy bo 0.5 Eqyr — Q&E5 18 s
[ Deday =g 8 All 055 Epy to 0.5 Eqyye — D25 10 ps
Yode e 6 Al Vg =05Y, T, =25°C — — 5 A,
s Curren| VR=85V, Ta=70°C = == o ipA
als ] ] 7 All IF= 350 mA — 17 2D v
Woltage

e part pumbet includes suffix to ideatify packape atyle: A= DIF, L = 500C.

THE A F
_EmE

Allegro:

" MicraSystama, inc,

115 Northeast Cutoff, Box 15038
Warcestar, Massachuzetis 018150036 {508) B53-5000
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HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

TEST FIGURES

FIGURE 1A

oren Vg
OPEN %)'ﬁ“ ¥,
finl e L.
£

||'—.—_.|.||

Cram Pr ASTZ0A

FIGLURE 3

QPEN

OPEW

D, W, Agraze

FIGURE &

FIGURE 1B

FIGURE 2
orEN  YCE

gy Mo ABTS A

FIGURE 4

FIGURE 5§

open YoE

OPEN

e
Owg. Mo AGTIAR = =

FIGURE 7

Thag. Mo A BYIEA

implete part number includes a finnl letter to indicate package.

Yigit to identify specific device. Specificativn shown applies to family of devices with remaining digits as shown,

+EEY
-
Doy Mo, A-07368,

MY asv =T [ o

UEM2DU 12V SR o bl Ll
DO o S

2 I -
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GH-VOLTAGE,
GH-CURRENT
RILINGTON ARRAYS

LLOWABLE COLLECTOR CURRENT

AS A FUNCTION OF DUTY CYCLE
(Dual In-tine-Packeged Devices, Suffix ‘A')

o l ’
» \Q\t\ LY "m:
NNR

: i

i G ull,h.u,:_,,,:,”j[,_,.,m_.;'x =

| ‘o ( P } an

DUTY CYCLE N PER CENT

jif1a]

40— %l 1 LY _“ F -
NAON e T

o s \Q\-\\\;\‘ 4 ’ ‘M"‘-._

L "*Q--...__
l --""?\\";L\*‘‘-'-"""'--__.E

HIUMEER GF GUTRLTS F—
COMSDUCTIMNG
i -HMLH.[ANDL‘.!I_,‘.S.LY J i

] ) Ak & %] HH

DUTY CYCLEIN PER CENT

SATURATION VOLTAGE

FUNCTION OF COLLECTOR CURRENT

00 T

LA
A/

a g 14 14 wdl
COLLECTOR-EMITTER SBATURATINN WOLTAGR

Ty

TYPICAL APPLICATIONS

L
E&Eﬁi&ﬁ
EpEnEptpEgEgtys
E
§

Dhwry. Mo, A-G8548

COLLECTOR CURRENT AS A
FUNCTION OF INPUT CURRENT

“ #

'

ﬁ_

™
N

:
.
N\

3

f

= 7 A
27T 1]

HPUT CURAENT IM pk

115 Mortheast Cutoff. Box 15036
Worcasier, Massachusetts 01615-0036 (508) BS3-5000
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HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

TYPICAL APPLICATIONS

Dhwg. Ma Aolesis

DCewrg il &-90,778

INFUT CURRENT IN mA =] w

INPUT CURRENT IN mA = jni

25

]

LB

0.5

a

INPUT CURRENT
AS A FUNCTION OF INPUT VOLTAGE

Types ULN20034, ULN2003L, ULN2023A, and
ULN2023L

|| L

= =

4

o *—"‘_v,.-d— ;
/ L
j_q

A

e
Lo
I

AREAOF NOPAAL OPERATION
WITH STAMIHO OF SCHOTTHY TTL

20

4.0

4.0 B0 B
BPUT WOLTAGE

Liwg, 05

E ULN2004A, ULN2094L, ULN2024A. and
TRRS ULNZD24L an

20

Q.5

..-’f
L] - ]
—" TS
] L memgin
_l-"'--'..---.
g a T i g w0 11 i2
INPUT VOLTAGE

[y, 1 0D
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GH-VOLTAGE,
GH-CURRENT
\RLINGTON ARRAYS

PACKAGE DESIGNATOR “A*

Dimensions in Inches
{contralling dimensions)

15 a
: = DO s o S i O i B 0 A i B 1

Dimension in Millimeters

{tor refarence only)
15 O
|| 5 i W s IS G Ol e O i O i A |
Tt
6.10 _‘
TR B e B Bt B
1 [ g
B 2.54 | _L.._ma
R S T |- 1 . BsE MR
. 1867

EAE

ﬂ_ EE Thry A0 1-HA min

I Leads !, 8, 9, and 16 may be half leads at vendor's optiom.

2. Lead thickness is measured at seating plune or below.

3. Lead spacing tolenince (s non-cumiilative,

+ Txact hody and lead configuration at vendor's option within limits shown.

L1
-QII‘;I 115 Norheast Cutoff, Box 15036

-i
Worcesier, Massachisatts D1615-0D036 {508} 853-5000
E-I_D Mrm:ﬂwt-lms. e

4
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HIGH-VOLTAGE,

HIGH-CURREN T
DARLINGTON ARRAYS

PACKAGE DESIGNATOR “L”

Dimeansions in Inches
(far referanca enly)

IRAAAARAGR

IR

o L Y LY.

11.3858

00045 min 3] WAA-IT-18

Dimersion in Milimeters
{controfling dimensions)

EEEEEER: T

4.00 6.20
3.80 5

B ALLEEER l

051 ' 3 127
0.23 % L 100 X

QE{]

:

LD

T L 10 pIn. T RA-NT- 1A mm

B8 1. Lend spacing tolerance 15 non-comulative,
2. Exact body and lead configuration at vender's option within limits shown,
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IGH-VOLTAGE,
IGH-CURRENT
4ARLINGTON ARRAYS

The produces described bere are muamfactured under one or more
U5, patents ar IT.5, parenix pending.

Allegre MicroSysters, Inc. reserveriha rvight i make, from time o
time, such departures fron Hie deiail speciffcations as may be required
fer permmit imprrevsments Tn the perfirmance, reliability, or
mandfacturability af it producty Before placing an arder, the wser ix
cupined to verify that the informaiien being refied upon is current.

Allegre products are nof uuttorized for use es erifical componeais
in life-support devices or xystems withow' express weilten apgroval.

Thre aformation included herein it befieved by be occarite and
relichle. However, Allegro MicroSystemy, fnc. assumes ni respoisi-
hiliry foar ies uve: nor for any infringement of patenis or wiher rights of
third partier wiiich sy rexull from 5 wee.

il
lle m". 115 Mortheast Cutoll, Box 15036
Worcaester, 1:cxsachusalls 01615-0038 (500) 8B53-0000

|:_==-|L!|- L3 Maciad yxinma, e
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SN54/74L.S164
SERIAL-IN PARALLEL-OUT

SHIFT REGISTER

Thie SM54/ TALS164 i5 & high 2pesad 8-Bit Serial-In Paralle-Out Shift Reqgis- [_
tor. Seriai data is enlared through a 2nput AND gate mynchronous with the
LOW 1o HIGH transition of the ciock. The device faatures an asyncironous SERIAL-IN PARALLEL-OUT
Master Reset which clears Ihe ragister salling alleuipuls LOW independent of SHIFT REGISTER
tha clock. It ufilizes the Schottky diote clamped process ta achisve high
speads and is fully compatible wilh all Molorola TTL groducts. LOW POWER SCHOTTKY

+ Typical Shifl Frequancy of 35 MHz
¢ Asynohronous Mazter Recal

* Gated Serial Data Input
* Fully Synchronous Data Transters

+ Inpul Clamp Diodes Limit High Spaed Tarminstion Effecis J SUFFDL
ESD = a5 CERAMIC
T RRREE ] CASE £32.08

14

CONNECTION DIAGRAM DIP (TOP VIEW)

Vg O O O5 O MR cP Naueen
] fa] [] (][] (o] [5] | st
NOTE: i
This Flatpak varsion
J ks ihe arma pinouls
{Cunrecion Dirgram: es
iha Dhual in-Lina Peekags. b SUFFIX
1 S0IC

L L] LI TG : CASE 7514-02

ORDERING INFORMATION

SNSALEXXX!  Ceramic
SNTALSNXOM  Plaslic
SNTALSXOOM S0

N MAMES LOADING (Mote a)
HIGH LWy
v B Diaty Inputs dJ5UL. D25 UL LOGIC SYMBOL
B Clock (Aetivee NGH Golng Edge) Input 2.5 LLL, s,
TR Master Rewat (Active LOW) Inpw s L D250 % -
Ip-aQ Cutputs (Mate b DL, SES)UL
= g d 2—B  BEITSHF]REGISTER
TES: ] cp
PTL LIt Losat [L L} = 40 1o HIGH! TG fm L0, MR Qg 04 Oy O Oy Oy Qg
TP Chdpid LOW drive fastar s 2.5 UL for PilEry (34] and S UL for Commenpal T | ' I ] r ]
Hrmmnﬂw J [
8 5 4 & £ 10 M2 43
Ve =FIN 14
CHL=FINT

FAST AND L5 TTL DATA
5-1




SN54/74LS5164

LDGIC DIAGRAM

A
]
@ 0o (] D l:ll (4] ] o u] il (2
oo [ [ b LI Lo Lo Lo i
@-—{;x;. 4 ! b i !
& o { I
) a Oz Oy 0y Q5 R

JocmFINW. ey ® ® ® @ ® E]

CNO =P 7
1= FIN W IMEE3S

FUNCTIONAL DESCRIPTION

The L5164 15 an adge-triggared B-hit shif regisier with sari-
2l d=ta eriry and an oulout from eachof the pight slagas. Data
i entared serally through one of two inputs (A or B); efther of
thase inpuls can ke used as an aclive HIGH Enabla for dats
antry through the other input. An vnused input must ba ted
HIGH, or both Inputs connacted ingather,

Each LOW-o-HIGH transition on the Clock {CPYinput shifts
data one place lo the rfghl and antars into Qg tha logical AND
of the two dats inputs (AsB ) that exaled bafore the fising clock
edge. A LOW leval on the Masier Resat MR input overnidas
all othar inputs and clears the register asynchronously, forcing

all Croutputs LOW,

MODE SELECT — TRUTH TABLE

DPERATING

INPUTS QUTPUTS

MODE

Q=L

Resal (Claar)

A
x

L-L

Shif:

LT EZ T IT|r

= g

90 -0g
a0-—-9g
q0-95
a5 — 08

—r=lx|m
zrre|r| e

L [} = LOW Volpge Laves
H i) = HIGH Yohage Lavels
X =Don't Care

Op * Lewar cese leHars mdicals the staie of (he rofererced Inpud or ouUApUt one
5al-up fime pric to e LOW o HIGH clock kansition.

GUARANTEED DPERATING RANGES

Symba| Parametsr Mim Tip ax Uit

Ve Supply Vollage 54 4.5 5.0 65 W
vd 4.75 5.0 5:23

Ta Oparating Amblent Tempea lure Range 54 —55 £5 125 "
T4 1] 25 70

I Culpul Currenl — High 54,74 04 m#

gl Cuiput Curmant — Low L] 4.0 M
T4 B

FAST AND LS TTL DATA

5-2
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SN54/74LS164

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless atharwise specified)

Limits
Symbol Paramaler Min Typ Ma Uinit Tesk Conditions
ViH input HIGH Valiage 20 v i’l"m:“ Input HIGH Valiags for
54 0.7 '
Vi Inpuil LOW Voltage = = v EIIIJE{:T::“ FIPUELOW Vitiage: Tor
Wik Inpuet Clemp Diode Valtnge -0ES —-1.5 v Yoo = MIN, iy = -1 mA
Vo Output HIGH Vodltage : : ::’ v :rcu:r:u_z pf:rnflrg:?ﬂ: bT:.x Vin = VY
54, 74 025 04 v Iy =40ma Voo = Voo MiN,
Mo Curpat LOWY Voltage ViM = Vi ar v
T4 025 0.8 I = 8.0 mé par Truth Tabls
o uA Voo = MAX, Wiy =27 V
I Input HIGH Cierranl
0.1 ma Voe = MAX, Vg =70V
I Input LOWY Gurrang D4 it Voo sMAX, V=04V
o Short Clrcuit Cument (MNata 1) —20 =10 s Voo =MAX
oo Pawer Supply Crrend i L Voo = Max
Wl 1t Mt mara fhen ore output shauld be shoded al & o, nor for neceo Ihan 1 second,
&C CHARACTERISTICS (T4 = 25°C)
Limrits
Symbol Parameter Min yp Max Lbrit Test Conditions
Tnaasx kiaximum Clock Frequency 5 35 MHz
PHL mm?é'” 24 ¥ s ‘Et:; i'g ;-f
LK Propagation Dalay 7 27 i
P Clock to Output 03 g iz
\C SETUP REQUIREMENTS (T, = 25°C)
Lirmnfts
Symbol Paramabnar Min i Max Wit Test Conditions
Ty CP MR Putse Width <0 ns
lg Data Setup Time 15 L Voo=50V
ty Thestzs Hold Time 50 ns
tran MR 1o Clock Recovery Tine 20 ns

FAST AND LS TTL DATA
53




SN54/74LS164

AC WAVEFORMS

“The shaded areas ndwate wian the inpul is perm Bed e change lor sradicisble autput podarmance.

Iy
— fiay M
1 _— gy —m L1

13y
. Hiaw 13y [ETEA '
v ' - b _"f"“"'f'*ms:
L—j'* T L-—-j— o |

1av
t:l'u' ;\L 1Ay tr
|-———-l.—1m

GONCATIONG: WR=H I
14V

Figure 1. Clock 1o Output Dejays

Figure 2. Master Resat Fulse Wielth,
and Clock Pulse Width

Master Resat to Output Delay and
Masior Raset to Clock Recovery Time

oy 13V 13w 13 13w

HH’T_-L* w—I-——i ki
///// v / l.{W

& %T.JH‘ IJ'M'%

Figure 3. Data Setup and Hold Times

FAST AND LS TTL DATA
5-4




intersa CA3161

August 1957 BCD to Seven Segment Decoder/Driver
Features Description
* TTL Coampatibis Input Logie Levels The CAIETE is a monolithic mlegrated circuit that performs

the BCD o seven zegment decoding function and features
" 25mA (Typ} Gonstant Current Sagmunt Outputs constant current segment drivers. When vsad with the

* Eliminales Naad for Output Current Limiting Resistors  CA3162E A/D Converter the CAMMBIE provides a complate
digital readout system with a minim number of axtamnal
* Pin Compatible with Other industry Standard b i b o o ar Sedama

arls.
Decoders P
" Low Standby Power Dissipatian ., . . JIBmMW (Typ)
CQrdering Information
TEMP, PHG.
PART NUMBER |RANGE I“ﬂ} FACKAQGE MO,
CANBIE Qb3 T0 16 Ld PDIp E16.3
Pinout Functiona! Block Diagram
CAIIET & - o
{FOIF) [ + a] E
TOP VIEW i T — /) 12
E F 2 & INPUT = BLD TO kL] " E
T SEGMENT | c
5 | 2 -] uFeeRs || 7 SECuMEN Emee R - alE
A L SEGMENT [~ 2
. I = — | ©DRWERS alk
E : el E
= [ — L a E
= E BIAR ] i
B o ClRCuUTRY @
fia] =~
=
&
=
o] ' E Il_l_'GNn l'lE
g = =
z £ *
3 3
o SEGMENT
] a-g
%
]
AR
SEGMENT DRIVER EEGMENT
IDENTIFICATION
WTION: Theds devices are sensdive 10 skcirosianc dechame; ik proper IC Hardfkng Procedunos. File Murmber 1070.3

Pt it sil.oom os AOT-TIT-AMT | Copyraghl &€ Intarsi Corpadalion 1804
8-5




CA31671

Absolute Maximum Ratings

DT Vgyepry (Botwaen Tamminals 1 and L *T.00
Inpul Vullage (Terrwnals 1.2,6,7) ... +5.5v
Oulpet Viallage
SAUREY T b s s TV
Dutput 'On (Mo 1) ., , ., 0
Operating Gondltions
Terperstura Range ... . ..., .., . 0“Cin 75°C

Thermal Information

Thermal Resistance {Typical, Male 2) Bya (PCAN)
POPPackage, ..., ., .. ... =i 100
Maximum Junclion Temperstures .., T 150°C
Maximum Siorsge Tempamanmg Range ... ... _ BS5°Cto1800%C
Maximum Lead Temperaturs (Soldaring | L JRET—— aentc

1. This is the maermwm ow'pt waliage for any sngha output, The output voltage must be corsistant with the maximum dissipation and
demting curve for worst cage Sanditians, Example: All sagments “ON®, 100% duty cycle,

L 0 is measured with the Umpemsnt mountad on an evalustion

PC board in frea air,

Electrical Specifications Ta, = 2500

PARAMETER TEST CONDIT. 5n5 Mg TP MLAK UNITS
Veupa)y Opemting Range, v* 4.5 5 55 W
Sunply Curmant, I A1l lnputs High) 4.5 ] T
Critpul Cureent Low Vo= 2¥) 18 25 32 g2
Crput Current High (Vo = 5.5v) 25 T8
Input Yoltage High (Logmc *1° Level) Zz - W
Inpul Vattage Low (Logic D" Lavel) - - 0 ¥
nput Clrent High (Logic "17) 2y -30 - - BA
rput Cugrent Low {Logic 07 oy -4 - : LA
*opagation Delay Time, b 25 - HE
LR 1.4 - T3]




CA3161

TRUTH TABLE
BINARY INPUTS QUTPUTS
STATE 23 FH a1 20 a d DISPLAY
[4] L L [ L L L n
1 E = L =] H L L H ‘(
2 L L 4 I L L H L E
E] L L H ] L L L L 7
3 L H L L H L L = ’ F
5 L H £ H E H E L ;.
i

& E H H L L H L L 5
7 L H = H L L L H -i
2 H L L L L L L L E
] H L L H L L L L 9
10 H L H L H H H H

A—
11 H L H - L H H L !-
] H H L L H L L H :
13 H H E H H H H L f

[
14 H - H L L L H H P
15 H H H H H H = H

BLANK
1

8-7




CA3161

All Intersil samiconductor products are manufactured, essembled and lesled under 1ISCO000 quality systams cartification.
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‘Infrared’ Light-Emitting Diode Application Circuit

SERIAL CONNECTION AND
PARALLEL CONNECTION

Figura 1 shows lhe most basic and commornly used
Circuils lor driving light-emitting diodes.

in Figure 1{A}, a constanl voltage source (Vep) is
connacted through a current limiling resistor (A1) to an
LED so that it iz supplied with forward current (15). The
le current flowing through the LED is expressed as
Ik = (Voo — VEVR, providing a radiant fux proportional
to the Ig. The forward vollage (Vi) ol the LED is depan-
dent on the value of ., bid it is approximated by a con-
stant voltage when satting B,

Figures 1(B) and 1({C) show the circuils for driving
LEDs In serial connection and paralisl connection,
raspectively, In arrangemant (B), Ihe current lowing
through the LED is expressed as | = (Voo — Ve x NIVR,
whila in arrangement (C), the currenl flowing through
each LED is expressed as g = (Voo —VelR and the tolal
supply currentis N x le, wieie N is the numbar of LEDs.

| Ve Vo Vo

[ Jh, [I L

]
—| @x (7~ > &=
AT A oy TAN

:

i M
{B) ()

BHiA

Figure 1. Driving Circuit of
Light-Emitting Diode {LED)

The Ve of an LED has a temperalure dependancy ol
pproximately -1.2 mV/C. The operating paint for the
»ad R varies in rasponse o the ambient izmperature
= shown in Figure 2.

I T=25"C

Tax280C! | ‘T o<25°C

i
Ve Yoo

QF1-2

Figure 2. Current versus Voliage of
Light-Emitting Diods (LED)

CONSTANT CURRENT DRIVE

To slabilize the radiant flux of the LED, the forward
current (Ig) must be slabilized by using a constant cur-
rent source. Figura 3 shows a circuit for constantly driv-
ing several LEDs using a transistor.

—l-l,.—"flﬁ

V-'_-\:D—

[ N

P13

Flgure 3. Constant Current Driving Circult (1}
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The transistor (Tr,) s biased by a constant voltage
supplied by a zener diode (ZD) 5o that the vollage across
the emitier fofluwer loaded by resistor Re is constant,
thereby making the culiecior current le = Ig) constant,
The I'G = gluen oG IG = lE = I:"'r'rz = ?EELfHE. If oo marny
LEDs are connectad, the transistor enters the saturation
egion and toes nol operats as a constant current cirouit.
he number of LEDs (M) which can be connected in
ieries is calculated by the lellowing equations,

Vee =N X Ve~ Ve Vi (sat)

Ve =Vz—Vpe

These squalions give:

N < {Vog =Vz + Ve — Voe(sall)/ve

Figures 4 and 5 show other canstant curment driving
reuits that use diodes or fransistors, inctead of ZEner

iodes,
L'IEE. C‘-_ T —J

B, % =
== 1 Try
Ly
A
- 1y %7 Jj
T ]
ar 4|

Figure 4. Constant Current Driving Circuit (2)

—

r j
FL ot

—

igure 5. Constant Current Driving Circuit (3)

DRIVING CIRCUIT ACTIVATED
BY A LOGIC IC

Figures 6 and 7 show LED driving circuits that opar-
ate in responsa to dighal sigrals provided by TTL or
CMOS circuits,

Figure 8 shows a driving circuit connected with a
high leval logic circuit,

In Figure &, a high input signal Vi from a TTL circuil
makes the NP transistor (T ry) conductive go that the
torward current (Ig) llows through the LED. Accord-
ingly, this circuit operates in the positive logic mode, in
which a high input activates the LED.

In Figure 7, a low input signat Vs from a TTL circuit
makes the PNP transistor (Try) conductive so that the
forward current flows through the LED. This circuit
operales in the negative logic made, in which a low
input activates the LED.

i ]

Ven U._T —
an Re
fu
s S
Vi
(87
D—D 2 g
oF

Figure 6. Connection with the TTL Logle Circult (2)

£

S

i Fa
/‘-':LH
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Figure 7. Connection with the TTL Logic Circult (2)
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In Figure 8, the circult operates in the positive logic
mede, and current | is stabilized by constant cumrent
driving so that the radiant flux of LED is stabilized

againel variations in the supply voltage (Vc).

|

Voo O

g My

b
B

N

i ;")7 FE

Figure B. Connection with the TTL Logie Circuit (3)

o

DRIVING CIRCUIT WITH AN AC SIGNAL

Figure 8 (A} shows a circuit in which an AC power
source supplies the forward current {Ig,) fo an LED. A
diode (D) in inverse paraltel conneclion with the LED
protecis the LED againsi reverse voltage, suppressing
the reverse voltage applied to the LED lower than Vs
by using a reverse veltage protection diode of an LED.
The LED provides a radiant flux proportional to the
applied AC currant, {emitling only in half wave),

Figure 3 (B) shows the driving waveiorm of the AC
power source,

Figure 10 (A) shows a driving circuit which modu-
lates the radiant flux of LED in response to a sine wave
or moedulation signal. Figure 10 (B) shows modulation
operation,

I1an LED and light detecter are used togsther in an
environment of high infensity disturbing light, it js diffi-
cult for the light detector to detect tha optical signal. In
this casa, modulating the LED drive signal alleviales
the influence of disturbing light and lacilitates signal
detection.

H; [EN
v’! UH l
AC POYWER
SOURCE [ Ty
& G &=
l 1 |
| W
ta)

1F'I

Y N |
v YV :

AN |

8}

arg -ﬂl

Figure 9. Driving Circuit with AC Power Source (A) and Driving Waveform (B}
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Figure 10. Modulation Driving Cireult (A) and Modulation Operation (B)

ipplication Note




Optoelectronles

SHARP

‘Infrared’ Light-Emitiing . .

To drive an LED with a continuous modulation sig-
nal, it Is necessary to operate the LED in the linear
region of the light-emitling characlerstics. In the
arrangement of Figure 10, = fixed bias Iz} is applied
to the LED ueing B, and R; so that the maximum
amplitude ol the modulauon signal voltage (V) lies
within the linear partion of the LED eharactaristics
Moreover, lo stabliize the rarkani fux of the LED, it is
Iriven by a constant current by the constant current
driving circuit shown in Figure 3. The capacilor (C)
Jsed in Figure 10 (A} is a DC signal blocking capacilor,

JULSE DRIVING

LED criving systems {all into three calegories: DC
Iriving system, AC driving system (including modula-
ion systems), and pulse driving system.

“eatures of the Pulse Driving System
Large raciant Aux

Less irfluence of disturbing light
Information iransmission

The radiant flux of the LED |s propurtional o its for-
sard current (Ig), but in reality a large Iz heats up 1He
ED by itsell, causing the light-arniiting efficiency ta tall
nd thus salurating the radiant flux. In this circum-
tance, a relabively large I- can ba used with no rigk of
gating through Ihe pulse drive of the LED. Conge-
uently, a large radiant ilux can be cblaned.

When an LED iz used in the ouldaors where disturb-
ig lightis intanse, Ihe DC driving system or AC driving
ystem which superimposes an AC signal on a fixed
ias curnent provides low radiant flux, making it difticult
+ distinguish the signal {iradiation of LED) from dis-

turbing light. In other words, the 5/N ratio Is small
enough lo reliably delec! the signal The pulse drivirg
systern provides high mdiant fiux and affows the delec-
tion of signal variations at the rising and falling edges of
pulses, thereby enabling the use of LED-light datector
where disturbing light is intense.

Transmission of information is possible by variations
in pulse width or counting of the number of pulse used
to encode the LED emission,

Figures 11 through 14 show typical pulse driving cir-
cuits. Figure 15 shows the pulse driving circuit used in
the oplical remate conlral. The eircuit shown in Figurs
11 uses an M-gate thyristor with voltage between the
anode and cathode oscillated at a certain interval
delermined by lhe lime constant of C x A so that tha
LED emits light pulse. To turn off the N-gate thyrstar,
resistor By must be used so that the anode current is
smaller than the holding current (), L.e., Iy > Ve Rs
Therefore, R; has a large value, resulting in & large
time constant (7« C = Ry} and the circuit operates for
a relatively long period to provide shor pulse widlhes.
Tha circult shown in Figure 12 uses a lype 555 timer IC
to lonm an astable multi-vibrator to produce hght pulses
on the LED. The off-period {t;) and Ihe on-periad {ta) OF
the LED are caiculated by the following equations.

ty = 1n2 x (Fy + Ha) % Cy

I'E =1n2 = HE X C:‘

The value of R1 is determined so that the rating of
i Of @ 555 timer 1C is not exceeded, i.e. Sy > Vaga/lp,.

This pulse driving cireuit uses a 555 timer IC to pro-
vide wide variable range in the osclillation pericd and
ight-on tima. it Is used extengvely.

Wer
|
R, %a*
M-GATE
W

THYRISTOR
&
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iy I
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21 s
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-

Figure 11. Pulse Driving Circuit using N-Gate Thyristor (A} and Operating Wavetorm (B)
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The circuit shown in Figure 153 uses transisturs to ts on-period (13) is given by C, » R, For cscillation of
form an astable multi-vibralor for pulse driving an LED. this circuil, resistors must be chosen so that the Ry/R4
The off-period [t;) of the LED ig given by C, x Ry, while and Ry/Rs ratios are lage.

v i
R
1 ] hiiy 7 i :
| ] WM. M OFF o
Az < —— 55 >
o T — 4 T
| T2
il N
Fed g i
A 8
25 oPi-1e
Flgure 12. Pulse Driving using a 555 Timer IC {A) and Dutput Wavetorm 2}
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Figure 13. Fulse Driving Circuit using Astable Multi-vibrator (A) and Qutput Wavetorm (B)

pplication Note 5




Optoelectronics

SHARP

‘Infrared" Light-Emitting . . .

The gircuit shown in Figure 14 uses a CMOS lagic IC
{inverter) to fom an oscillation circuil for pulse drivirg an
LED. The pulsa driving circuit using a logic 1C provides
arelatively short oscillation period with & 50% duly cycle.

Figure 15 (A) shows an LED pulse driving circuit
aged for the light projector of the opticai remote controd

and oploelectronic switch, The circuit is arranged by
combining two different oseillation circuils e, a long
period oscillation (fy) superimposed with a shorl period
oscillation (1) as shown in Figure 15 (B). Frequencies
t; and I; can be sel independenthy.

1A

1 [ s

(8}

DP1-15!

Figure 15. Pulse Driving Circuit (A) and Qutput Waveform {B)
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FE SUPPORT POLICY
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MITED WARRANTY

1ARP warrants b its Customer that tha Products will B fres from colecls in materlal and warkmeanship uncar normal use and senics for
rad of one year fram the date of inveoice. Custonier's exclusive remedy for breach of this warmranty is thal SHARF will eilhar (i) repalr or
¥ace, alits option, any Froduct which teils during the warmnty pariod becausa of such defedt (i Customer proampthy raported tha failure 1o
1ARE inwritng) or, {il] i SHARP is unable 1o sepeir or replace. retund the purchase price of tne Prodiuct woon its return to SHARP, This
imanty does not apply to ary Product which has been subjeciad 1o misuse, abnomrmal service or handling, or which has baan atered or
wdified in deakgn or construcion, or which has baen sanviced of repeired by anyong other than Sharp, The warrantiee sat Torlh herein arg |y
1o, and exchizivo of, all other wamanies, axpracs o implked, ALL EXPRESS AND IMPLIED WARAANTIES. INCLUDING THE
AARANTIES OF MEAGHANTABILI 1Y, FITHESS FOR LSE AND FITTESS FOA A FARTICULAR PURPOSE, ARE SPECIFICALLY
CLUDED. In no event will Sharp be liabie. or in any way responsitie, for eny incidental or consequential econamic or proparly damaga,

8 abiove wamamy 1s al50 exlandad to Gustomens of Sharp authonzed distrfButons with tha foliiwing excepcion: raports &t faluras of Praducis
g the warmenty period ane ratum of Products that wers purchased from an authorized distributor must be made thraugh the destributer.
Jasa Sham is una ble to rapair or replace such Products, rafuncs will ba issuad to the distributos in tha amourit of dislrBiior coat,

ARF razervas the fght ta make changes in spoctfications a1 any time and without notice. SHARP doas nat assume any rigsponsibility
Ty use ol any clrouliny described; mo oiroLit paten! boenses are mpobied,

SHARP

ATH AMERICA o EURGPE ASIA

{ARF Microslectronics SHARP Elesctronies {Europe) GmbH SHARP Corporation

the Amerlcas Microelectronics Civision Electronic Components & Devices

00 MW Pacific Rim Bhvd, Sonninstrale 3 22-22, Magake-Cho, Abano-Ku

mas, Wa 98507, U.5.A. 20097 Homburg, Gemany Oszaka S545-8523  |apan

one: {360) 854-2500 Phone: {48} 40 2376-2285 Phone: (B1) 6-6621-1221

csimile: {360) B34-8003 Facsimile: {49) 4D 2375-2232 Facsimile: (81) 6117-725300

e shamsma.com hitpifwww.shampmed com hittpedmww sharp co jple-devicedindex. html

599 by SHARP Corporalion Reference Code SMASSD1E




	Image (1) .pdf (p.1)
	Image (2)(7).pdf (p.2)
	Image (3)(7).pdf (p.3)
	Image (4)(7).pdf (p.4)
	Image (5)(7).pdf (p.5)
	Image (6)(7).pdf (p.6)
	Image (7)(7).pdf (p.7)
	Image (8)(7).pdf (p.8)
	Image (9)(7).pdf (p.9)
	Image (10)(7).pdf (p.10)
	Image (11)(7).pdf (p.11)
	Image (12)(7).pdf (p.12)
	Image (13)(7).pdf (p.13)
	Image (14)(7).pdf (p.14)
	Image (15)(4).pdf (p.15)
	Image (16)(7).pdf (p.16)
	Image (17)(7).pdf (p.17)
	Image (18)(7).pdf (p.18)
	Image (19)(7).pdf (p.19)
	Image (20)(7).pdf (p.20)
	Image (21)(7).pdf (p.21)
	Image (22)(7).pdf (p.22)
	Image (23)(7).pdf (p.23)
	Image (24)(7).pdf (p.24)
	Image (25)(7).pdf (p.25)
	Image (26)(7).pdf (p.26)
	Image (27)(7).pdf (p.27)
	Image (28)(7).pdf (p.28)
	Image (29)(7).pdf (p.29)
	Image (30)(7).pdf (p.30)
	Image (31)(7).pdf (p.31)
	Image (32)(7).pdf (p.32)
	Image (33)(7).pdf (p.33)
	Image (34)(7).pdf (p.34)
	Image (35)(7).pdf (p.35)
	Image (36)(7).pdf (p.36)
	Image (37)(7).pdf (p.37)
	Image (38)(7).pdf (p.38)
	Image (39)(7).pdf (p.39)
	Image (40)(7).pdf (p.40)
	Image (41)(4).pdf (p.41)
	Image (42)(7).pdf (p.42)
	Image (43)(7).pdf (p.43)
	Image (44)(7).pdf (p.44)
	Image (45)(7).pdf (p.45)
	Image (46)(7).pdf (p.46)
	Image (47)(7).pdf (p.47)
	Image (48)(7).pdf (p.48)
	Image (49)(7).pdf (p.49)
	Image (50)(7).pdf (p.50)
	Image (51)(7).pdf (p.51)
	Image (52)(7).pdf (p.52)
	Image (53)(7).pdf (p.53)
	Image (54)(7).pdf (p.54)
	Image (55)(7).pdf (p.55)
	Image (56)(7).pdf (p.56)
	Image (57)(7).pdf (p.57)
	Image (58)(7).pdf (p.58)
	Image (59)(7).pdf (p.59)
	Image (60)(7).pdf (p.60)
	Image (61)(7).pdf (p.61)
	Image (62)(7).pdf (p.62)
	Image (63)(7).pdf (p.63)
	Image (64)(7).pdf (p.64)
	Image (65)(7).pdf (p.65)
	Image (66)(7).pdf (p.66)
	Image (67)(7).pdf (p.67)
	Image (68)(7).pdf (p.68)
	Image (69)(7).pdf (p.69)
	Image (70)(7).pdf (p.70)
	Image (71)(7).pdf (p.71)
	Image (72)(7).pdf (p.72)
	Image (73)(7).pdf (p.73)
	Image (74)(7).pdf (p.74)
	Image (75)(7).pdf (p.75)
	Image (76)(7).pdf (p.76)
	Image (77)(7).pdf (p.77)
	Image (78)(7).pdf (p.78)
	Image (79)(7).pdf (p.79)
	Image (80)(7).pdf (p.80)
	Image (81)(7).pdf (p.81)
	Image (82)(7).pdf (p.82)
	Image (83)(7).pdf (p.83)
	Image (84)(7).pdf (p.84)
	Image (85)(7).pdf (p.85)
	Image (86)(7).pdf (p.86)
	Image (87)(7).pdf (p.87)
	Image (88)(7).pdf (p.88)
	Image (89)(7).pdf (p.89)
	Image (90)(7).pdf (p.90)
	Image (91)(7).pdf (p.91)
	Image (92)(6).pdf (p.92)
	Image (93)(1).pdf (p.93)
	Image (94)(1).pdf (p.94)
	Image (95)(1).pdf (p.95)
	Image (96)(1).pdf (p.96)
	Image (97)(1).pdf (p.97)
	Image (98)(1).pdf (p.98)
	Image (99)(1).pdf (p.99)
	Image (100)(1).pdf (p.100)
	Image (101)(1).pdf (p.101)
	Image (102)(1).pdf (p.102)
	Image (103)(1).pdf (p.103)
	Image (104)(1).pdf (p.104)
	Image (105)(1).pdf (p.105)
	Image (106)(1).pdf (p.106)
	Image (107)(1).pdf (p.107)
	Image (108)(1).pdf (p.108)
	Image (109)(1).pdf (p.109)
	Image (110)(1).pdf (p.110)
	Image (111)(1).pdf (p.111)
	Image (112)(1).pdf (p.112)
	Image (113)(1).pdf (p.113)
	Image (114)(1).pdf (p.114)
	Image (115)(1).pdf (p.115)
	Image (116)(1).pdf (p.116)
	Image (117)(1).pdf (p.117)
	Image (118)(1).pdf (p.118)
	Image (119)(1).pdf (p.119)
	Image (120)(1).pdf (p.120)
	Image (121)(1).pdf (p.121)
	Image (122)(1).pdf (p.122)
	Image (123)(1).pdf (p.123)
	Image (124)(1).pdf (p.124)
	Image (125)(1).pdf (p.125)
	Image (126)(1).pdf (p.126)
	Image (127)(1).pdf (p.127)
	Image (128)(1).pdf (p.128)
	Image (129)(1).pdf (p.129)

