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LANGKAH-LANGKAH PENGGUNAAN PROGRAM 

"CHARACTER SCANNING" 

Berikut ini adalah langkah - langkah penggunaan menggunakan program 

"Character Scanning" : (Khusus no 1 dan 2 dioperasikan oleh orang normal 

dengan kata lain memerlukan bantuan orang normal) 

1. Buka program "Character Scanning". 

Fie TeM 

rum f.X EVEN UM8A 151030020/0 

S~PelKata 

InlOfmalion 
BCllisKe 

T 0141 Kor~ter 
Sisa Kala Yang T elpotong 

Gambar L.l. Tampiian Awal Program "Character Scanning" 

Keterangan lebih jelas tentang fonn ini dapat dilihat pada gambar 3.14. -

sub-bab 3.3.1. 
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2. Melakukan Pengaturan Serial Port 

Fie Tek; 

I 

Setup rx1 

SU Kata Yang T elpoiong 

OK 

Gambar L.2. Pengaturan Serial Port 

Pada pengaturan ini nilai awal telah diatur menurut "Pembangkit Kode 

Braille Dinamis dengan Sumber Teks dan PC". Namun juga memungkinkan 

untuk memilih Port konfigurasi komunikasi serial yang ingin dipakai untuk 

"Pembangkit Kode BraiIJe Dinamis dengan Sumber Teks dari PC". (Se1ain port 

konfigurasi lain telah dicocokkan dengan mikrokontroler, jadi tidak perIu diubah 

(stat is atau telah ditentukan». 
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3. Menghubungkan PC dengan "Pembangkit Kode Braille Dinamis dengan 

Swnber Teks dari PC" 

fie Tek, 

Indikator 

mab FXEVEN UMBA J 5103002070 

Gambar L.3. Menghubungkan PC dan "Pembangkit Kode Braille Dinamis 
, , 

dengan Sum her Teks dari PC" 

Klik tombol "connect" untuk membuka koneksi port serial. Pastikan 

"Pembangkit Kode Braille Dinamis dengan Sumber Teks dari PC" terhubung 

dengan port serial pada PC. Port serial siap dipakai ditandai dengan indikator 

lampu merah disamping tombol "connect". 
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4. Buka File Teks 

Klik tombol "Open Teks" dan menu "Browser" akan tampil, pilih file teks 

yang ingin dibuka dan klik "open". Untuk lebih jelasnya dapat dilihat pada 

gambar L.4 dan gambar L.5. 

Open' - - - - ... • • - 12 ~I 

Look in: I tJ New Folder (2) 

?!J~.: '~,,~ '".1.. ~ 
.' . 

My DOcuMents 

~~~~~:.txt-----·'--------------·---'----------·--------·1 

® Nt:~ Text Document (2).txt II 

lID New Text Document (3).txt ! 
I (D New Text Oocument(").txt 

II I (D Panjang.txt 

I 
I 
I 
I 

I 
L _________ .. _. ___ . __ . ____ ... _. _ .. _ .... _ .. _ .. " .... __ .. _ ....... ,, ____ ..... _ .. __ .. _ .. _. ______ ........... "._." _ ............. ,, __ ,,_ ._ ..... ___ ... _ .. "" .. ,,.... ... .. ..... .J 

Filename: INew Text Documenlbct 3 I Open 

~IT-ex-tf-~-$(-·.~-t-)~-------------iJ-

r Open as read-only 

Gambar L.4. Menu "Browser" pada "Open Teks" 
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F1eTeb 
l"'t!II~!In alai ini rneIipIji pengujian kO,O'll,lrlikati serial dirMna PC 
lmetalwlkan Pel'l!aDnlM'l kat" • kata yang teIah dikelompolc.kan dan 
.non",n" """"' .... "" 30 karakter t~ memotong kata dan pengujian 
lD8jbandino!ll"t ental" data yang odo poda cispia}' dot mallil! dan modul 

pc melakukan pengiriman , InfOlmation "... . .... i 
: Baris Ke 2 i. 

JlJIb F.x EVEN lIN8A I 5103002070 ; ! 

diklllllnl'l'llClOkk,!II"I dan dt.itt..ng 
maksimal30 kalakter tanpa 
memotong kala dan pengujian 
pefbandingen antara data yang 
ado pad" display dot matrix 
dan ~ matriH pin. 

; T oIai Korokter 30 i 
Scanning Per Kata :.... ............... .......... J Sisa Kata Yang T erpotong 

r-~~----------------------------~ pengupan :-"r 
aIat 
ini 
meIiputi 
pengujan 
komunikasi 
serial 
amana 
pc 
melakukan 
oenoiriman 

" ",1 

Gambar L.S. Basil Setelah Membuka File Teks 

Setelah meng-klik tombol "open" maka teks file yang telah dipilih secara 

otomatis akan dibuka dan scanning karakter akan sege.ra dilakukan. Untuk 

mengenali spasi program akan melakukan seleksi karakter jika ditemukan spasi 

maka satu kata tersebut akan disimpan. Hasil setelah membuka file teks dapat 

dilihat pada gambar L.5. 
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5. Melakukan Pengiriman scanning 30 karakter 

Klik baris yang 
akan dikirimkan 

;·"f'lfOlMation'··'·'-·····l 
I . 

I Boris Ke. 2 i 
\ T otol K.4kter ao· I 

'~~~~~_.....:..."""....:.... ___ ':L==·=. =:'::';' J SiuKataYang Terpolong 

Gambar L.6. Pengiriman Scanlling 30 karakter 

Klik baris yang ingin dikirimkan pada kolom scanning 30 karakter (harus 

dilakukan pada pertama kali sistem dinyalakan). Untuk selanjutnya navigasi akan 

dilakukan melalui tombol atas dan tombol bawah pada "Pembangkit Kode Braille 

Dinamis dengan Sumber Teks dari PC". Hasil dari pengiriman scanning 30 

karakter dapat dilihat pada gambar L. 7. 
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Ketika sistem sudah berjalan, jika ingin mengakses file teks baru perlu 

mengatur ulang agar "Pembangkit Kode Braille Dinamis dengan Sumber Teks 

dati PC" kembali pada baris ke 0 dengan menekan tombol atas sampai baris 

berada pada posisi baris ke O. Hal ini dilakukan untuk melakukan update pada 

data yang ada pada "Pembangkit Kode Braille Dinamis dengan Surnber Teks dari 

PC". 

Gambar L. 7~ Basil Pengiriman Scanning 30 Karakter 

Navigasi pengiriman scanning 30 karakter mela1ui tombolatas °dan°tombol 

bawah pada "Pembangkit Kode Braille Dinamis dengan Sumber Teks dari PC" 

akan secara otomatis memiIih indeks sebelumnya dari indeks yang sedang 

dikirimkan bila menekan tombol atas, dan memilih indeks sesudahnya bila 

menekan tombol bawah, 

! 
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PORT 1.0 
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Gambar L.9. Rangkaian Driver Display Dot Matrix 

KOLOM1 
,.. L_...-KOLOM2 

KOLOM3 
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Gambar L.I0. Rangkaian Latch Display Dot Matrix 
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SW1 SW2 

FOR13.2 ~~....n...o-L-cJFOR13.3 

ATAS 1 BAWAH 

Gambar L.ll. Rangkaian Tombol Atas dan Tombol Bawah 
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Gambar L.12. Rangkaian Latch Modul Matrix Pin 
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220--240 

220-240 

+12V 

SW1 

FORr3.4 e>-1-<> ~....:2"---~1111 
REFRESH 

Gambar L.Il. Tombol Refresh pada Modul Matrix Pin 
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Gambar L.14. Rangkaian Catu Daya 
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• Program "Pembangkit Kode Braille Dinamis dengan Sumber Teks dari 
PC" 

;############################# KETERANGAN ############################### 
;DIBAWAH INI MERUPAKAN INIALISASI ALAMAT UNTUK MEMPERMUDAH PEMROGRAMAN 
;######################################################################## 
baris equ 70h 
barisl equ 71h 
kolom equ 72h 
koloml equ 73h 
buff equ 74h 
buffl equ 75h 
datal equ 76h 
data2 
kunci 
kuncil 
ganti 
gantil 
hitl 
hit2 

equ 
equ 
equ 
equ 
equ 
equ 
equ 

77h 
7Bh 
79h 
7ah 
7bh 
7ch 
7dh 

fldg I:Iqu 71:1h 
bank_flag equ 7fh 
bank2 equ 6fh 
;####################################################################### 

ORG OOOOH 
JMP IN IT 

org 0003h 
jmp eksO 

org OOObh 
jmp interupt_timerO 

org 0013h 
jmp eksl 

ORG 0023H 
jmp terima 

org 350h 
;######################################################################## 
;PROSEDUR INTERUPSI SERIAL 
;######################################################################## 

terima: 
JNB 
MOV 
mov 

CLR 
CLR 
SETB 
RETI 

RI, $ 
A, SBUF 
@rO,A 
INC RD 
RI 
ES 
ES 

;Tunggu sampai data masuk 
;Masukkan hex yg diterima ke 

;Tutup penerimaan 
;Tutup Serial interrupt 

;######################################################################## 
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;######################################################################## 
;PROSEDUR INTERUPSI EXTERNAL 0 (TOMBOL ATAS) 
;######################################################################## 
eksO: 

clr exO 
call reset 
call delay_Sms 
jnb p3.2,$ 

mov p3,#OFFh 
pop dph 
pop dpl 
mov dph,#OOh 
mov dpl,#OOh 

mov a,#61h 
mov sbuf,a 
jnb ti,$ 
clr ti 
mov a,#OOh 

push dpl 
push dph 
setb exO 
reti 

:######################################################################## 

;######################################################################## 
iPROSEDUR INTERUPSI EXTERNAL 1 (TOMBOL BAWAH) 
;######################################################################## 
eksl: 

clr exl 
call reset 

call delay_Sms 
jnb p3.3,$ 

mov p3,#OFFh 
pop dph 
pop dpl 
mov dph, #OOh 
mov dpl, #OOh 

mov a,#62h 
mov sbuf,a 
jnb ti,$ 
clr ti 
mov a,#OOh 

push dpl 
push dph 
setb exl 
reti 

i######################################################################## 
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;######################################################################## 
;PROSEDUR RESET 
;######################################################################## 
reset: 

MOV RO,#04EH 
MOV A,#OOH 
mov baris,#OOh 
mov barisl,#OOh 
mov kolom,#OOh 
mov koloml,#OOh 
mov kunci,#Olh 
mov kuncil,#Olh 
mov hitl,#OOh 
mov hit2,#OOh 
mov ganti,#OCOh 
mov gantil,#OElh 
mov pO,#Offh 
mov pl, #Offh 
mov p2,#Offh 
mov p3, #Offh 
MOV 6CH,#41H 
MOV 6DH,#41H 
ret 

;######################################################################## 

;######################################################################## 
;PROGRAM UTAMA 
;######################################################################## 
org 400h 

INIT: 

LOOP: 

mov bank_flag,#OOh 
mov flag,#OOh 
mov sp,#07h 
MOV SCON, #50H 
MOV TMOD, #22H 
mov thO,#O 
MOV TL1, #OFDH 
MOV TH1, #OFDH 
setb TRl 
MOV PCON, #OOH 
MOV IE, #97H 
clr trO 
call reset 
jmp LOOP 

, 

MOV A,RO 
CJNE A,#06CH,LooP 
clr es 
JMP STARTl 

;######################################################################## 
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;######################################################################## 
;PROSEDUR lSI LATCH SOLENOID 
;MODUL MATRIX PIN 
;UPDATE MULAI DARI AMBIL KARAKTER, KUNCI KARAKTER •... 
;######################################################################## 
ORG 500H 
start3: 

call reset 
call delay 

startl: 

mov 
mov 
ADD 
MOV 
MOV 
subb 

mov 
MOV 
MUL 

CLR 
ADD 

Rl,#4EH 
A,koloml 
A,Rl 
RI,A 
A,@Rl 
a,#20h 

dptr!#huruf 
6,#3 
AB 

C 
A,DPL 

MOV DPL,A 
MOV A,B 
ADDC A,DPH 
MOV DPH,A 

mov a,barisl 
move a,@a+dptr 

mov buffl,a 
mov a,hit2 
cjne a,#OOh,nextll 
mov data2,buffl 

nextll: 
cjne a,#Olh,next21 
mov a,buffl 
rr a 
rr a 
add a,data2 
mov data2,a 
mov a,hit2 

next21: 
cjne 
mov 
swap 
add 
mov 
mov 

next31: 
cjne 
mov 
swap 
rr 
rr 

a,#02h,next3l 
a,buffl 
a 
a,data2 
data2,a 
a,hit2 

a,#03h,next4l 
a,buffl 
a 
a 
a 

;BACA TULISAN 

;MEngeluarkan data huruf ke PA 

;kali isi a dengan reg b digunakan untuk enuju 
ke huruf yg ditunjukkan 

;menambahkan isi acc dengan Sbit hasil 
disimpan di aee 
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add 
mov 
mov 

next4l: 

a,data2 
data2,a 
a,hit2 

inc koloml 
inc hit2 
mov a,hit2 
cjne a,#04h,startl 
mov pO, data2 
mov hit2,#OOh 

mov p2,kuncil 
call delay_2 
mov p2,#OOH 

mov a,kuncil 
rl a 
mov kuncil,a 

mov a,kuncil 

MOV A, KOLOMI 
CJNE A,#020H,teruskanlagi 
jmp terusinl 
teruskanlagi: 
mov a, kunci 1 
CJNE A,#Olh,startl 

terusinl: 

mov pI, gantil 
aCALL DELAY 2 
mov pI, #OeOh 

mov a, ganti 1 
cjne a,#OElh,lanjutl3 
mov qantil,#OE2h 
jmp lanjut3 

lanjut13: 
cjne a,#OE2h,lanjut23 
mov gantil,#OE4h 
jmp lanjut3 

lanjut23: 
cjne a,#OE4h,lanjut3 
mov gantil,#OElh 
jmp lanjut3 

lanjut3: 
mov koloml,#OOh 
mov kuncil,#Olh 
inc barisl 
mov a,barisl 
cjne a,#03h,jumpl 
mov barisl,#OOh 
jmp start 

jumpl: 
jmp startl 

;####################################################################### 
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;######################################################################## 
;PROSEDUR SCANNI~G LED (DISPLAY DOT MATRIX) 
iMELAKUKAN AMBlL KARAKTER, KUNCl KARAKTER DAN CEK MODUL MATRIX PIN 
;######################################################################## 
org 600h 
start: 

setb trO 
mov 
CJNE 
jmp 

scan_lagi: 
mov 
mov 
ADD 
MOV 
MOV 
subb 

mov 
MOV 
MUL 

CLR 
ADD 

MOV 
MOV 
ADDC 
MOV 

mov 
move 

mov 

mov 

cjne 
mov 

nextl: 
ejne 
mov 
rr 
rr 
add 
mov 
mov 

a,flag 
a,#Olh,scan_lagi 
start3 

Rl,#4EH 
A,kolom 
A,Rl 
Rl,A 
A,@Rl 
a,#20h 

dptr,#huruf 
B,#3 
AB 

C 
A,DPL 

DPL,A 
A,B 
A,DPH 
DPH,A 

a,baris 
a,@a+dptr 

buff,a 

a,hitl 

a,#OOh,nextl 
datal, buff 

a,#Olh,next2 
a,buff 
a 
a 
a,datal 
datal,a 
a,hitl 

next2: 
ejne 

next3: 

;BACA TULISAN 

;MEngeluarkan data huruf ke PA 

;kali isi a dengan reg b digunakan untuk menuju 
ke huruf yg ditunjukkan 

;menamb~hkan isi ace dengan Sbit hasil 
disimpan di ace 

a,#02h,next3 
mov a,buff 
swap a 
add a,datal 
mov datal,a 
mov a,hitl 

ejne a,#03h,next4 
mov a,buff 
swap a 
zr a 
:cr a 
add a, datal 
mov datal, a 
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jump: 

mov a,hitl 
next4: 
inc kolom 
inc hitl 
mov a,hitl 
cjne a,#04h,start 
mov pO, datal 
mov hitl,#OOh 

mov p2,kunci 
call delay_2 
mov p2,#OOH 

mov a,kunci 
rl a 
mov kunci,a 

mov a,kunci 

MOV A, KOLOM 
CJNE A, #020H, START 
jmp terusin 
lagilagi: 

mov a,kunci 
CJNE A,#Olh,scan_lagi2 
jmp terusin 
scan_lagi2: 
jmp start 

terusiI1: 
mov pl,ganti 
aCALL DELAY_SMS 
mov :;>1, #OfOh 

mov a,ganti 
cjne a,#OCOh,lanjutl 
mov ganti,#OAOh 
jmp lanjut 

lanjutl: 
cjne a,#OAOh,lanjut2 
mov ganti,#060h 

! jmp lanjut 

lanjut2: 
cjne a,#060h,lanjut 
mov ganti,#OCOh 
jmp lanjut 

lanjut: 
mov kolom,#OOh 
mov kunci,#Olh 
inc baris 
mov a,baris 
cjne a,#03h,jump 
mov baris,#OOh 

jmp start 

jmp start 
;######################################~###¥############################# 
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;##################################ff#ff###ffff##ff#####ffffffffff##ff#ffffffff##ffffffffff## 
;--PROSEDUR-DELAY--------------------------------------------------------
;######################################################################## 
ORG 4S0H 

delay: 

delay 5ms: 
mov r7,#lOO 
d 1 mov r6,#10 

- djnz r6,$ 
djnz r7,d_l 

ret 

mov r7,#2SS 
d : mov r6,#2S5 

djnz r6,$ 
djnz r7,d 
ret 

delay 2: 
mov r7,#1 
d lb : mov r',#5 

djnz .!6, $ 
djnz r7,d_lb 

ret 
;######################################################################## 

;######################################################################## 
iPROSEDUR INTERUPSI TIMER 
;UNTUK CEK MODUL MATRIX PIN TERPASANG 
1######################################################################## 

interupt_timerO: 
mov bank2,a 
jb p3.4,gakada 
inc bank flag 
mov a,bank flag 
cjne a,#lOO;cek_2 
jmp tampil 
cek 2: 
cjne a, #102, selesai 
mov flag,#OOh 
mov bank flag,#lOl 
jmp selesaC 
gakada: 
mov bank flag,nOOh 

movflag,#OOh -
jmp selesai 

tampil: 
mov flag,#Olh 
selesai: 
mov a,bank2 
reti 

;######################################################################## 
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;#################~###################################################### 
;DATABASE UNTUK KODE ASCII 
;KODE ASCII AKAN MENGAMBIL REFERENSI DISINI UNTUK MENDAPATKAN KODE 
; BRAILLE 
;DIBAWAH INI DATABASE YANG BERISlKAN KARAKTER BRAILLE 
;######################################################################## 
org 800h 
huruf: 

db OCOh,OCOh,OCOh, ;{SP}O 20h 0 
db OaOh,040h,OOOh, ; { ! } a 21h 1 
db OCOh,OCOh,OCOh, ; {"*} 16 2 
db oaOh,oaOh,OOOh, ; {#} 24 3 
db OOOh,040h,080h, ;{$}32 4 
db OOOh,OCOh,oaOh, ; {% HO 5 
db OOOh,040h,000h, ; {&} 48 6 
db OCOh,OCOh,OCOh, ;{'*}56 7 
db 040h,OOOh,OOOh, ; { (} 64 8 
db oaOh,OOOh,OOOh, ;{)}72 9 
db 040h,OCOh,080h, ; {*} 80 10 
db 080h,OCOh,OOOh, H+} 88 11 
db OCOh,OCOh,080h, ; { , } 96 12 
db OCOh,OCOh,OOOh, ; (-) 13 
db 080h,OCOh,080h, ; ( . ) 14 
db 080h,OCOh,040h, ; {/} 15 
db OCOh,:)80h,OOOh, ; (O) 30h 16 
db OCOh,040h,OCOh, ; {I) 17 
db OCOh,040h,040h, ; (2) 18 
db OCOh,OOOh,OCOh, ; {3} 19 
db OCOh,OOOh,080h, ; {4} 20 
db OCOh,040h,080h, ; {5} 21 
db OCOh,OOOh,040h, ; {6} 22 
db OCOh,OOOh,OOOh, ; {7} 23 
db OCOh,040h,000h, ; {8} 24 
db OCOh,080h,040h, ; {9} 25 
db 040h,080h,080h, ; { : } 26 
db OCOh,080h,080h, ; { ; } 27 
db 040h,040h,080h, ; {<} 28 
db OOOh,OOOh,OOOh, ; {=} 29 
db 080h,080h,040h, ; {>} 30 
db 000h,080h,080h, ; {?} 31 
db 080h,OCOh,OCOh, ; {@} 32 
db 040h,OCOh,OCOh, ; {A} 33=21H 
db 040h,040h,OCOh, ; {B} 34 
db OOOh,OCOh,OCOh, ; {C} 35 
db OOOh,080h,OCOh, ; {D} 36 
db 040h,080h,OCOh, ; {E) 37 
db OOOh,040h,OCOh, ; {F} 38 
db OOOh,OOOh,OCOh, ; {G} 39 
db 040h,OOOh,OCOh, ; (H) 40 
db 080h,040h,OCOh, ; {I} 41 
db oaOh,OOOh,OCOh, ; {J} 
db 040h,OCOh,040h, ; {K} 
db 040h,040h,040h, ; (L} 
db OOOh,OCOh,040h, ; {M} 
db OOOh,080h,040h, ; {N} 
db 040h,080h,040h, ; {OJ 
db OOOh,040h,040h, ; {P} 
db OOOh,000h,040h, ; {Q} 
db 040h,000h,040h, ; {R} 
db 080h,040h,040h, ; (S} 
db oaOh,OOOh,040h, ; {T} 

db 040h,OCOh,00Oh, ; {U} 
db 040h,040h,OOOh, ; {V} 
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db OaOh,OOOh,OaOh, ; {W} 

db OOOh,OeOh,OOOh, ; (X) 
db OOOh,OaOh,OOOh, ; {Y} 
db 040h,080h,OOOh, ;{Z} 
db 080h,040h,080h, ; ( [ ) 
db 040h,OOOh,080h, ; {\} 
db OOOh,OOOh,OaOh, ; () } 

db 080h,DBOh,OeOh, ; {"I;PAKMAN2 
db 080h,OBOh,OOOh, ; { } 
db OeOH,OCOH,OCOH, ; {* *} 
db 040h,OeOh,OCOh, ; {a} 
db 040h,04Oh,OeOh, ; (b) 
db OOOh,OCOh,OCOh, ; {c} 
db OOOh,080h,OeOh, ; {d} 
db 040h,080h,OeOh, ; {e} 
db OOOh,040h,oeOh, ; (f) 

db OOOh,OOOh,OCOh, ; {g} 
db 040h,OOOh,oeOh, ; {h} 
db OBOh,040h,OCOh, ; {i} 
db 080h,OOOh,OCOh, ; {j } 
db 04Oh,OCOh,040h, ; {k} 
db 040h,04Oh,040h, ; (I) 
db OOOh,OCOh,040h, ; {m} 
db OOOh,080h,040h, ; In} 
db 04Oh,080h,04Oh, Ho} 
db OOOh,040h,040h, ; {pI 
db OOOh,OOOh,040h, ; {q} 
db 040h,OOOh,040h, ; (r) 
db 080h,040h,040h, ; {s} 
db 080h,OOOh,040h, ; It} 
db 04Oh,OCOh,OOOh, ; {u} 
db 040h,040h,OOOh, ; {v} 
db OBOh,OOOh,080h, ;{w} 
db OOOh,OCOh,OOOh, ;(x) 
db OOOh,080h,OOOh, ; {y} 
db 040h,080h,OOOh, ; {z} 
db 080h,040h,080h, ; { [} 
db 040h,OOOh,080h, ; { I } 
db OOOh,OOOh,080h, ; {] ) 
db OcOh,OcOh,OcOh, ; {-} 
db OcOh,OcOh,OcOh, ;{del} 

end 
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• Program "Character scanning" 

11####################################################################### 
I/INIALISASI DELPHI 
11####################################################################### 
unit Teks; 

interface 

uses 
Windows, Messages, strutils,SysUtils, Variants, Classes, Graphics, 

Controls, Forms, 
Dialogs, StdCtrls, ComCtrls, OleServer, Word2000, Menus, CPor~Ctl, 

CPort, 
ExtCtrls; 

type 
TForml - class (TForm) 

Buttonl: TButton; 
OpenDialogl: TOpenDialog; 
RichEditl: TRichEdit; 
Editl: TEdit; 
ListBoxl: TListBox; 
Button2: TButton; 
Edit2: TEdit; 
FileTeks: TLabel; 
ListBox2: TListBox; 
Labell: TLabel; 
Labe12: TLabel; 
ButtonS: TButton; 
Button6: TButton; 
ComLedl: TComLed; 
GroupBoxl: TGroupBox; 
LabelS: TLabel; 
Labe13: TLabel; 
Labe16: TLabel; 
Timer1: TTimer; 
ComPortl: TComPort; 
Labe17: TLabel; 
Labe18: TLabel; 
Labe14: TLabel; 
Edit3: TEdit; 
ListBox3: TListBox; 
Label9: TLabel; 
Edit4: TEdit; 
ListBox4: TListBox; 
procedure ButtonlClick(Sender: TObject); 
procedure FormShow(Sender: TObject}; 
procedure Button2Click(Sender: TObject); 

II procedure Button3Click(Sender: TObject); 
procedure ListBox2Click(Sender: TObject); 
procedure Edit2change(Sender: TObject); 
procedure ComPortlRxChar(Sender: TObject; Count: Integer); 
procedure ButtonSClick(Sender: TObject); 
procedure Butt(,m6Click (Sender: TObject); 
procedure FormCreate(Sender: TObject); 
procedure TimerlTimer(Sender: TObject); 
procedure ListBoxlClick(Sender: TObject); 
procedure ListBox4Click(Sender: TObject); 

private 
{ Private declarations } 
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public 
{ Public declarations } 

end; 

var 
Forml: T Forml; 
tampunq : array[l •• lOOO]of string: 
tampung30 : array[l .. lOOO] of string: 

implementation 

{$R *.dfm} 

//####################################################################### 
//PROSEDUR TOMBOL BUKA FILE 
//####################################################################### 

procedure TForml.ButtonlClick(Sender: TObject); 
var 

I,a,b,c,d,k,e,g,j,toi,po,o: integer; 
ab:longint; 
F: TextFile; 
FirstLine,baca,teks,buf :string; 
hitung30,sisa: string[lOO]; 

begin 
listboxl.Clear; 
listbox2.Clear: 
listbox3.Clear; 
listbox4.Clear; 
edi t2. Text :=' , ; 
edit3.Text:=" : 
edit4.text:="; 

for ab:-l to 1000 do 
begin 
tampung[ab]:="; 
tampung30fabJ :="; 
end; 

richeditl.Text := "; 
editl.Text :="; 
OpenDialogl.Options := [of Allow Multi Select, of File Must Exist]; 
OpenDialogl.Filt!~r := 'Text files (*.txt) I*.txt'; 
OpenDialogl.FilterIndex ;= 1; { Penunjuk filter} 
if OpenDialogl.Execute then 

with OpenDialogl.Files do 
for I := 0 to Count - 1 do 
begin 

AssignFile(F, Strings[I); {next file in Files property} 
edit1.Text ;= strings[I): {tampilkan Path} 
reset (F); 
while not eof(F) do 
begin 

Readln(F, FirstLine): (Read the first line out of the file} 
RichEditl.Lines.Append(FirstLine): { Add the line to the memo} 
II masukke listbox3 
if firstline <> " then 
begin 
listbox3.Items.Add(firstline): 
end: 

end: 
CloseFile (F) ; 

end; 
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II masukkan ke editteks 
begin 

edit3.Text:="; 
edit3.Text;=listbox3.Items.Strings[O]; 
for a:=1 to listbox3.Count-l do 
begin 
edit3.text;=edit3.Text+' '+listbox3.Items.Strings[a]; 
end; 
for g:=1 to length(edit3.Textl do 
begin 
if midstr(edit3.fext,g,ll <> 109 then 
edit4.Text:=edit4.Text+midstr(edit3.Text,g,ll; 

end; 
end; 

Ilkelompokkan kata 
baca:=lowercase(edit4.textl: 
j:=l: 
for c:=l to length (bacal do 

begin 

end; 

if midstr(baca,c,11<>' , then 
bE';lin 

I tampung[j] :=tampung[j]+midstr(baca,c,l), 
end 
else 
begin 
if midstr(baca,c+l,ll<>' , then 

begin 
j :=j+l: 

end; 
end; 

if midstr(tampung[l],l,ll -" then 
begin 
for k:=2 to j do 
begin 

if tampung[k]<>" then 
begin 
listboxl.Items.add«tampung(k] 1+' 'I: 
end; 

end; 
end; 

if midstr(tampung[l},l,l) <>" then 
begin 
for k:=l to j do 

begin 
if tampung[k]<>" then 
begin 
listboxl.Items.add«tampung[k] 1+' 'I; 
end; 

end; 
end; 
II kelompokkan 30 karakter 
begin 
g:=O; 

b:=O; 
c:=listboxl.Count; 
hitung30:=" ; 
teks :=' , ; 
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repeat 
toi :=0; 
begin 

if length(hitung30) < 32 then 
begin 

d:= 31-1ength(hit~ng30); 
teks :=' '; 

if length(listboxl.ltems.Strings[b) <= d the~ 
begin 
hitung30:=hitung30+(listboxl.Items.Strings(b); 

end 
else 

begin 
if rightstr(hitung30,1) 

begin 
, , then 

llitung30:~leftstr(hitung30, (length(hitung30)-1»; 
end; 

if hitung30<>" then 
begin 

listbox2.Items.Add(hitung30) ; 

hitung30:=listboxl.ltems.Strings[b]; 
end 
else 
hitung30:=listboxl.ltems.Strings[b); 

end; 

if length(hitung30»31 then 
begin 

buf:=rnidstr(hitung30,31, (length(hitung30)-31»; 
for e:=l to length (buf) do 

begin 
teks:=teks + midstr(buf,e,l); 
if length(teks)= 30 then 
begin 
listbox4.Items.Add(teks); 
toi:=toi+l; 
end; 

end: 
if midstr(teks, (30*toi)+l,l) <>, , then 
begin 

listbox4. Items.Add (midstr (teks, (30*toi)+l,length(teks»); 
II 

listbox4.Items.Add (midstr (hitung30,31,length (hitung30) -30»; 
end; 

end; 
b:=b+l; 

end; 

if b=c the-/. 
begin 

hitung30:= leftstr(hitung30,30); 
end; 

if rightstr(hitung30,l) = , , then 
begin 

hitung30:=leftstr(hitung30, (length(hitung30)-1»; 
end; 
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listbox2.Items.Add(hitung30); 
end; 

until b = c; 
end; 
g:=listbox4.Count; 

if g<>O then 
begin 
MessageDlg('Kata Anda Lebih dari 30 Karakter (Maka Secara 

Otomatis Akan diPotong 30 Karakter) " mtError, [mbOk) I 0); 
end; 
end; 

11####################################################################### 
IIPROSEDUR PENGOSONGAN FILE TEKS KETIKA FORM PERTAMA KALI DIBUKA 
//####################################################################### 
procedure TForml.FormShow(Sender: TObject); 
begin 
RichEditl.Text :m"; 
end; 
//####################################################################### 
//PROSEDUR ATUR SERIAL PORT 
11####################################################################### 
procedure TForml.Button2Click(Sender: TObject}; 
begin 
comportl.showSetupDialog; , 
end; 
//####################################################################### 
IIPROSEDUR KLIK PADA SCANNING PER 30 KARAKTER 
//####################################################################### 
procedure TForml.ListBox2Click(Sender: TObject); 
var 

begin 

c,edi:string; 
ab : integer; 
Strab: string; 
a:integer; 

str(listbox2.Itemlndex,c); 
ab: m listbox2.Itemlndex ; 
edit2.Text := listbox2.Items.strings[ab]; 
str(length(edit2.text),edi); 
labe16.Caption:=c; 
labe14.caption:=edi; 
edit2.ReadOnly:=True; 
listboxl.ClearSelection; 

Strab :- edi t2. T/;xt; 
for a:=l to lerlgth(strab} do 

begin 
strab[a):=upcase(strab[a]); 

end; 
if length(strab) <> 0 then 
begin 
if length(strab)<31 then 

begin 
repeat 

strab:mstrab+' '; 
until length(strab)=31; 

end 
else 
strab:=strab; 
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if cornportl.Connected - true then 
begin 

II CornPortl.Writestr(str); II string type variable 
CornPortl.Write(Strab[ll, Lenqth(Strab»; II no defined type 
end; 
end; 

end; 

11####################################################################### 
IIPROSEDUR MENGETAHUI PANJANG KARAKTER YANG AKAN DIKIRIM 
11####################################################################### 
procedure TForml.Edit2Change(Sender: TObject); 
var 

a:string ; 
begin 
str(length(edit2.text),a); 
label4.Caption :- a; 
end; 

11####################################################################### 
IIPROSEDUR MERESPON KODE KHUSUS DARI ALAT, MELAKUKAN UPDATE, ATAS TOMBOL 
IIATAS DAN TOMBOL BAWAH 
11####################################################################### 
procedure TForml.CornPortlRxChar(Sender: TObject; count: Integer); 
label ending ; 
var 

Stra,strh,c: string; 
a,b:integer; 

begin 
CornPortl.ReadStr(stra,count); 
tirnerl.Enabled:=false; 

if listbox2.Focused = true then 
begin 

if stra 
begin 

'a' then 

if listbox2.IternIndex = (listbox2.Count-l) then 
begin 
listbox2. T ternIndex: c listbox2.Iternlndex; 
end / 
else 
listbox2.Iternlndex:=(listbox2.Itemlndex+l); 

end; 

if stra - 'b' then 
begin 
it listbox2.Iternlndex = 0 then 
begin 

listbox2.Iternlndex:=listbox2.Iternlndex; 
end 
else 

listbox2.Iternlndex:=(listbox2.Itemlndex-l); 
end; 

b:=listbox2.Itemlndex; 
edit2.Text:=listbox2.Items.Strings[b]; 
Strh := edit2.Text; 
for a:=l to length (strh) do 

begin 
strh[a] :=upcase(strh[a); 
end; 
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if length{strh) <> 0 then 
begin 

if length(strh)<31 then 
begin 

repeat 
strh:=strh+' '; 
until length(strh}=31; 

end 
else 
strh:=strh; 

if comportl.Connected '"' true then 
begin 
str(listbox2.Itemlndex,c}; 
labe16.Caption:=c; 
timerl.Enabled:-true; 
ComPortl.Write(Strh[l], Length(Strh»; II no defined t~~e 
end; 
end; 
end; 

if listbox4.Focused = true then 
begin 

if stra 
begin 

'a' then 

if listbox4.Itemlndex = (listbox4.Count-l) then 
begin 

listbox4.Itemlndex:=listbox4.Itemlndex; 
end 
else 
listbo'x! •• Itemlndex:= (listbox4. Itemlndex+l) ; 

end; 

if stra = 'b' then 
begin 
if listbox4.Itemlndex = 0 then 
begin 

listbox4.Itemlndex:=listbox4.Itemlnnex; 
end 
else 

listbox4.Itemlndex:=(listbox4.Itemlndex-l}; 
end; 

b: a listbox4.Itemlndex; 
edit2.Text:-listbox4.Items.strings[b]; 
Strh :- edit2.Text; 
for a:-1 to length(strh) do 

begin 
strh[aJ :=upcase(strh[a); 
end; 

if length(strh) <> 0 then 
begin 

if length(strh)<31 then 
begin 

repeat 
strh:=strh+' '; 
until length(strh)c31; 

end 
else 
strh:=strh; 

if comportl.Connected = true then 
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begin 
str (listbox2. It.emlndex, c) ; 
labeI6.Caption:=c; 
timerl.Enabled:~true; 
ComPortl.Write(strh[l], Length(Strh»; II no defined type 
end; 
end; 
end; 

end; 
//####################################################################### 
IIPROSEDUR TOMBOL CONNECT 
11####################################################################### 
procedure TForml.Button5Click(Sender: TObject); 
begin 
comportl.Open; 
button5.Enabled:-false; 
button6.Enabled:-true; 
end; 
1/####################################################################### 
//PROSEDUR TOMBOL DISCONNECT 
1/####################################################################### 
procedure TForml.Button6Click(Sender: TObject); 
begin 
comportl.Close; 
button5.Enabled :"" true; 
button6.Enabled :- false; 
end; 
//####################################################################### 
procedure TForml.FormCreate(Sender: TObject); 
begin 
button6.Enabled:=false; 
end; 
//####################################################################### 
I/PROSEDUR TIMER PENGIRIMAN 
/1#########################################################ft############# 
procedure TForml.TimerlTimer(Sender: TObject); 
begin 
timerl.Interval:=lOOOO; 
end; 
//######################~################################################ 
//PROSEDUR PENGIRlMAN KATA YANG TERPOTONG 
//####################################################################### 
procedure TForml.ListBoxlClick(Sender: TObject); 
begin 

listboxl.ClearSelection; 
listbox2.SetFocus; 

end; 

procedure TForml.ListBox4~lick(Sender: TObject); 
var 

begin 

c,edi:string; 
ab : integer; 
Strab: String; 
a:integer; 

str(listbox4.Itemlndex,c); 
ab:=listbox4.Itemlndex ; 
edit2.Text := listbox4.Items.Strings[ab]; 
3tr(leng~h(edit2.text),edi); 
labe16.Caption:=c; 
label4.Caption:=edil 
edit2.ReadOnly:=True; 
listhoxl.ClearSelection; 



strab := edit2.Text: 
for a:=l to length(strab) do 

begin 
strab(a]:=upcase(strab[a]); 

end; 
if length(strab) <> 0 then 
begin 
if length(strab)<3l then 

begin 
repeat 

strab:=strab+' '; 
until length(strab)=3l: 

end 
else 
strab:-strab; 

if comportl.Connected - true then 
begin 

II ComPortl.WriteStr(str); II string type variable 
ComPortl.Write(strab[l], Length(Strab»; II n~ defined type 
end; 
end; 

end; 
end. 

.I 
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I 

LAMPIRAND 

HASIL KUNJUNGAN DI 
YAYASAN PENDIDlKAN 

ANAKBUTA 



ALAT PEMBELAJARAN PENGENALAN HURUF BRAILLE 

DI YAY ASAN PENDIDIKAN ANAK BUTA JL.TEGALSARI NO S6 

Alat pembelajaran untuk mengenalkan huruf Braille bagi penyandang tuna netra 

yang ada di YPAB (Yayasan Pendidikan Anak Buta) Jl. Tegalsari no. 56 terbagi atas dua 

tingkatan yaitu : 

1. Tingkat Pemula 

Gambar L.16. Alat Pengenalan Braille Tingkat Pemula 

Alat ini terbuat dari kayu dan terdiri dari 27 sel kode Braille. Ukuran setiap sel 

dari alat diatas selengkapnya dapat dilihat pada gambar L.17 . 
/ 

Diameter 
PinO,SCm 

Gambar L.t7. Ukuran Alat Pengenalan Braille Tingkat Pemula 

D-l 



2. Tingkat Lanjutan 

Gambar L.IS. Alat Pengenalan Braille Tingkat Lanjutan 

Alat ini juga terbuat dari kayu dan memiliki 66 sel kode Braille. Ukuran setiap sel 

dari alat diatas selengkapnya dapat dilihat pada gambar L.19. 

/ 

Diameter 
PinO,3Cm 

2.6 em 

Gambar L.19. UkuraD AJat PeDgeDalaD Braille TiDgkat LaDjutaD 
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Nomor 
Lampiran 
Hal 

Kepada 

VI IIVel ,>ILd'> ~dLUIU\ vVluya IVlanaala ~uraDaya 
Fakultas Teknik 

JURUSAN TEKNIK ELEKTRO 
Jalan Kalijudan 37 Surabaya 60114 Indonesia - Telp. (031) 3891264 psw.103 Faks. 3891267 

Website: http://www.er:tg.wima.ac.jd Email: elektro@mail.wima.ac.id 

()1:;'.9 /WM05.1/T/2006 

PERMOHONAN IJIN 
OBSERVASI 

Yth. Kepala 
Sekolah Pendidikan Tuna Netra 
Jl. Tegalsari 56 
Surabaya 

Dengan hormat, 

28 September 2006 

Schubungan dengan penyusunan tugas akhir yang harus dilaksanakan 
oleh setiap mahasiswa Jurusan Teknik Elektro Fakul~s Teknik Universitas 
Katolik Widya Mandala Surabaya, maka dengan hormat kami mohonkan 
ijin bagi mahasiswa kami berikut ini untuk melakukan observasi 
(bagaimana cara membantu anak tuna netra agar dapat membaca teks 
yang ada pad~ komputer/PC) yaitu : 

! 

FRANSISCUS XA VERIUS EVEN LIMBA / 5103002070 

Adapun hasil observasi tersebut nantinya akan digunakan untuk 
mendukung penyusunan tugas akhir yang bersangkutan dengan judul ; 

* Pembangkit kode braille dinamis dengan sumber teks dari Pc. 

Demikian permohonan ini kami sampaikan, atas perhatian dan ijin yang 
akan diberikan, sebelumnya kami ucapkan terima kasih. 



Questioner 

"Pembangkit Kode Sraille Dinamis Dengan Snmber Teks dan PC' 
Di 

Yayasan Pelldidikan Anak Bnta 
J[. Tegalsari 56, Snrabaya 

1. Menurut anda apakah ide pembuatan alai ini menarik ? 

tt SangatMenarik 

o Menarik 

o Biasa saja 

o Tidak Men~k 
2. Menurut anda apakah pembuatan alat ini meinbantu tuna netra ? 

(t Sangat Membantu 

0 Membantu 

0 Cukup Membahtu 

0 Tidak Membantu 

3. Bagaimana jika sistem ini diterapkan dan dikembangkan ? 

tsI Setuju 

o Tidak, aJasan: 

4. Menurut anda bagaimana penilaian anda tentang ''Pembangki~ Kode Braille 

Dinamis dengan Sumber 'l·eks dari PC" ini? 

I I 
Cukup Kurang 



5. ~::.S.:'~ ... ~.!:1\1!!%g ..... ~9.~.~.~ .... ~ ... . 
/tL__ ._L.ri II'. .. H~ .\ ~~ .v.o. ~ .Is.~~ ...................... . .. ~ .. ':;-; ..•. tl.Y.'W·)../Io..d···· .............. "f' ... J ... . 

................................................................................. .................................................... . 

................................................................................................................................ 

......................... :~ ..................................................................................................... . 

............................................................................................................................... 

.............................................................................................................................. 

............................................................................................................................... 
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Questioner 
, 

"Pembangkit Kode Braille Dinamis Dengan Sumber Teks dari PC" 
Di 

Yayasan Pendidikan Anak Buta 
JI. Tegalsati 56, Surabaya 

1. Menurut anda apakah ide pembuatan alat ini menarik ? 

~ Sangat Menarik 

0 Menarik 

LJ Biasa saja 

0 Tidak Menarik 

2. Menurut anda apakah pembuatan alat ini meinbantu tuna netra ? 

o Sangat Membantu 

~. Membantu 

o CukupMembantu 

o Tidak Membantu 

3. Bagaimarua jika sistem ini diterapkan dan dikembangkan ? 

~ Setuju 

o T!dak, alasan : 

4. Menurut anda bagaimana penilaian anda· tentang "Pembangkit Kode Braille 

Dinamis dengan Sumber Teks dari PC" ini ? 

Cukup Kurang 



5. Kritik dan Saran 

........... :?~y~.~.~~~.~ ..... ~':':~ .... ~.:~~~.\ .... ~~ .... Y.\9.9.~f. .. ~.~~.~ ... ~~?~~ .. A.\.~~fYr 
f.P...9-:~~ .. :t1lJ:\ ..................................................................................................... . 
·i········ ............................................................................................................................ .. 

.............................................................................................................................. . . 

......................................... ~ ........................................................................................................................................................................... .. 
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Questioner 

"Pembangkit Kode Braille Dinamis Dengan Sumber Teks dari PC" 
Di 

Yayasan Pendidikan Anak Buta 
JI. Tegalsari 56, Su~baya 

1. Menumt anda apakah ide pembuatan alat ini menarik ? 

if' 5angat Menarik . 

o Menarik 

o Biasa saja 

o Tidak Menarik 

2. Menurut anda apakah pembuatan alat ini meinbantu tuna netra ? 

V Sangat Membant.1 

o Membantu 

C Cukup Membantu 

o Tid~k Membantu 

3. Bagaimana jib sistem ini diterapkan dan dikemb<:ulgkan ? 

iz{ Setuju 

C Tidak. alasan. 

4. Menurut anda bagaimana penilaian anda tentang "Pembangkit Kode Braille 

Dinamis dengan Sumber Teks dari PC" ini ? 

I I 
Cukup Kurang 

f 



S. Kritik dan Saran . . ~ ~ Ie- (; d 
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~ .... ~ ....... r.J.. ....... Wd .. · .. · .. ····~;v{ 
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SEMICONOUCTOATM 

DM74LS373· DM74LS374 • 
3-STATE Octal D-Type Transparent Latches 
and Edge-Triggered Flip-Flops 

General Description Features 
-n- 8-1111 reg\lllera feature ID\em-pOIe 3-STA TE outpulS • Choice of 8 Iatche& or 8 Ootype lIIp-ftopa In 8 single 
designed apecIIc:aIIy for driving hIghIy.c:apacillve or reia- package 
lively IoW-Impedance loads. The "Igh-Impedance atale and • 3-STATE bus-drlving outputa 
lnaeeeed hlgh-loglc level drive ! IOVIde th81\8 registers with • FuH parallel-au:ess for loading \he capalllUIy of being connected directly to and driving the 
bus Unas In a bu~anized system withoul need for inter- • Suffered contro/lnputs 

face or pull-up oomponenl8. They are par1lcul8lly atlracllve • P-N-P inputs reduce O-C loading on data tines 
for Implementing buffer regislera. 110 porlS. bidiredional 
bus d!l1MIl8. and WOfkIng ragiBlara. 

The elghllatches of \he DM741S373 are transparenl 0-
type IatdIea meaning that while \he anallIe (G) Is HIGH the 
Q OUIpuIa wUl follow \he data (0) Inpula. When \he enable 
Ia taken LOW the output will be IaId1ed 81 \he level of the 
data that was sat up. 
The eight lIIp-ftopa of the OM704LS37 4 are edge-triggered 
D-Iype nip tIopa. On the positive 1ranBItIon of \he dock. the 
Q outpula wtII be set to \he logic states that Wltre aet up al 
tho D inpuIe. 

A buIered output control input can be used to piece the 
eight ouIpulaln either. nonnalloglc stale (HIGH or LOW 
logic 1eveIa) or a hlglHmpedance stale. In \he high-lmped-
ance stale \he outpula neither load nor drive \he bus Unes 
&ignIIk:anIly. 
The output control does not affect the Intemal operation of 
\he latchas or ftip-IIop&. That Ia. \he old data can be 
retained or n_ data can be entered even while \he outputs 
are OFF. 

Ordering Code: 
0rdIK' Numb« I hdulge Number Package Description 

OM74L5373WM M20S 2O-Lead Small OUtline Inlagmtad Clrcult (SOIC). JEOEC MS~13. 0.300 Wide 

OM74LS373SJ M200 2O-I.aad Small Oulline Pac:kioge (SOP). EIAJ TYPE II. 5.3rnm Wide 

OM74L:olI73N N20A 2O-i.ead PIIIBlk: oual-ln-llne Package (POlP). JEOEC MS-001. 0.300 Widg 

DM741S3704WM M20S 2O-lead SmaU OuIIine Inlaglllled Circuli (SOIC). JEOEC M~13. 0.300 Wide 

0M741S3704SJ M200 2O-lead Small OuUlne Package (SOP). EIAJ TYPE n. 5.3mm WIde 
IDM29901NC N20A 2O-Lead Plastic Dual-in-Line Package (POIP). JEOEC M~1. 0.300 Wide 
O.W......, ........ n"end __ SpedI)I by~ the -. _ox: IDtheOlde<t<1llcoda 

C 2000 Fairchild SemJconducIor CorporatIon 0S006431 www.falrchlJdsernl.com 



• 

, 
, 

Connection Diagrams 

DM74L.S373 

GIII'fVI' 111 1D • ta ID • • -
Function Tables 

DM74LS373 

1:11 .. 

1 

""""" .. -

DM74LS374 

.. .. -
DM74LS374 

OUtput 
Clock 0 output 

Control 

Output 
0 output 

Control G 

L H H H L T H 

L H L L L t L 

L L X ao L L X 
H X X Z H X X 

H:t\IGtI '--' (SMeII'SlaIt) L ~LOW I..ewI (SIoMdySlalt) x ,Don,ca.. Z = HGh I~SlIIe 

f ~ TranalllGnlrom lOW4l>HGH.... 0". The .... d Ihe QUIpUI b4If<ve ~_ iIIplII"""'Jono __ ~ 

Logic Diagrams 

DM74LS373 
Tnmaparent Latdle_ 

~-L'~) __ ~() __ ~ 

10·";;:'-'-_-1 

www.fairchlldaeml.com 2 

0M74l.S374 
Poaltlve-Edge-Triggered FIlp-FIop_ 
~~(1~I ____ ~() __ -, 

"'''''':;;:'''''---1 

• ....:.;,;;...-t--t 

ID-"'''''--t--t 

H 

L 

ao 
Z 



Absolute Maximum Ratings(Nole 1) 
Nc.1o': The 'Absolile Mlxllrum ~I'IgI' .. _ v.~ .. beymd-

Supply Vollege TV !he ulely.cA!he __ be g .. '-. The _ shoUld nat be 

Input VoIIage TV 
__ at thou Iknb. The ~ __ In !he ElIcIJk:aI 
ChIonocIerloIk: .. _ .. nat g ___ IhellbloUe mPimum rllllngo. 

Storage Temperature Range -65"C to +1SOOC The 'Reoommondod Ope...ung Condllonl' Iebto ... cIIIIIne tho COIIdIJona 

Operating Free /lJr Temperature Range O"C to +70·C 1ot8Cll.Wlldt.a--.. 

• 

DM74LS373 Recommended Operating Conditions 
SymbOl 

P ___ r 
lAin Nom Max Units 

Vee Supply Voltage 4.75 5 5.25 V 
VtH HIGH LeWIIlnput Voltage 2 V 
Vil. LOW l.eYeIlnput Voltage 0.8 V 
lott HIGH Level Output Current -2.6 rnA 

lot. LOW l.eYeI Output CUrrent 24 rnA 

Iw PuI8e WIdth I Enable HIGH 15 
(Note 3) I Enable LOW 15 

na 

Isu Date Setup Time (Note 2) (Note 3) 5* ns 

It! Date Hold Time (Nota 2) (Note 3) 20-1. ns 

TA Free /lJr Operating Temperalunl 0 70 "C 
Halo Z, The ~ I~) IndiGII8IIh1 flllling edge '" 1hIcbd< .,... 10 _lot AI""'" 
Halo a: T A - U'C _ Vee; - ev. 

DM74LS373 Electrical Characteristics 
_~~,,"8It I _lunIeta oIhetwI .. noIed) 

Symbol ..........., ConcIIIIcIM Min 1ft> 
(--41 

.... Un .. 

V, 'nput C~ \<tillage Voc = Min. ~" 18 mil 1.5 V 

VOH HIGH LaWI Voc - Min. !ott - Male 
0UIpuI VcItoot V'L~""" VIIi~MIn 

2.4 3.1 V 

VOL LOWl8vel Voc· MIn. 1oL- .... 
0UIpuI VcItoot VIl- ...... Viii-MIn 0.36 0.5 V 

IoL - 12 rnA. Voc - Min 0.4 

" 
tnputCwNIII CD -InpUt ~ Voc=_. v,,,rv 0.1 mil 

'lli HIGH LaWI ~ CwNIII Voc"Max, V,.2.rv 20 p.A 

'1(. LOW LaWlInput eurr.nt Voc"-, V,.O.4V -0.4 mA 

IozH I CUrnInt with Vcc· ...... Vo· 2.rv 
20 p.A 

HIGH L ... 0IIpuI ~ ApplIed V/H=MIn,V/I."_ 

lo.u. OIf-Sllle 0Idpul CWnInI with Vcc .. Max, VO" O.4V 
-20 

LOW t.rvat 0UIpuI """-De Applied V/H=MIn,V .... _ p.A 

lOS Short CIrWII 0Idpul CLmIIII Voc - M .. (Hole 5) -50 -225 mil 

'cc 8UAIIY eun.nI VOC • ...... OC-4.5V. 

On. Enable - GND 
24 40 mil 

.... oI:"'1JIiItIiI8_. VOO.av, T".2lrC. 

.... I: NoI_ ... -0IIiIUI_ be oIIorIocI8I _lime. _!he 111 .. 1100 _ nat axONd .... -.t. 

3 www.falrchiIdIeml.com 
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DM74LS373 Switching Characteristics 
III Vee - $V and Til. 25·C 

!\.-tml 

8yIIIIIoI ...-r From (Input) c.. s4S pf c..= 150 pf Un .. 

To(OUIput) MIn Max IIIn Max 

Ifu1 ~Dell!ynm. 

L~IGH I..veI 0uIpIf 
0 ... 100 18 28 lIS 

"'"" 
PIOpIQIIIIon DeII!y nm. 

0 .. 100 18 XT lIS 
HIGH-to-lOW I..veI 0 ..... 

~ PIopIgaIIon DeII!y nm. 
LOW~IGH ~ OIII/U 

ERlbletoO 30 38 lIS 

..... PnlpIgeIIoII DeII!y nm. 
Ellllble 10 Q 

HlGH-to-lQW t-J 0uIpIf 
30 38 ... 

tnH 0uIpuI Eneble n_ 
0uIpuI COnIOI to Arr, 0 28 38 ... 

to HIGH I-.l 0uIpuI 

1nI. OuIpuIl:nebIe n".. 
0IapuI COnIOIIO Arff 0 

to LOW I.4IIIIJ 0 ..... 
38 !Ill lIS 

"- 0uIpuI DlubIe nm. 
'""" HIGH I.4IIIIJ OIII/U (Hole 6) 

O\apUl ConIl'OlIO Arr, 0 20 lIS 

Itu Output 0IIabIe nm. 
'""" LOW I.4IIIIJ OIII/U (Hole 8) 

0UIpuI COnIOIIo Arff 0 25 lIS 

Noter. ~ -SPI". 

DM74LS374 Recommended Operating Conditions 
Symbol ~ Min Nom Max Units 

Vee Supply Voltage 4.75 5 5.25 V 

Viii HIGH leWIIlnput Voltage 2 V 

VII. LON Level Input Voltage 0.8 V 

lOti HIGH leWil Oulput Current 2.6 rnA 

lot. lOW level Oulput Current 24 rnA 

Iw Pulse Width I Clock HIGH 15 
ns 

(NoIB 8) I Clock LON 15 

leu Data Setup lime (Note 7) (Nota 8) 20T os 

Itt Data Hold Tme (Nole 7) (Note 8) 1T ns 
TA Free Air Operating Temperature 0 70 ·C 
_7: TIIe...- IT) _ .... rilingedgo of .... _.,.-10 _lor ..... ,.,.. 

Note.: Til - 25"C IIId Vee - 5V. 

! 

www.falrc:hikiaeml.CXlfIl 4 



DM74lS374 Electrical Characteristics 
_1WCOIIIIIIenCMd 0!*'8flnCl1ree air Irt IIQ8 (unlaa 0IM1Wf .. noted) 

IyIllbDl P- Coadlllou ilia 
~p 

lID lJDb 
(NoM I) 

v, Input Clamp VoIIage Voc.MIn.I,. 18mA 1.5 V 

VOH HIGH \.aWl Vc;.c. Min, lett. Max 
2.4 3.1 V • 

0uIpuI Vollage VII. • Max, V ... Min 

VIlt. lOWIMeI Vro.MIn.1et. -Max 
0.35 0.5 

0uIpuI VoIUIge VII.-Max,V .. -MIn V 

Ia ·12 1M. Voc - MIn 0.25 0.4 

I, Input C_ 0 Mill( Input VoIIIIge Vc.; ..... V, .7V 0.1 1M 

IIH HIGH LawlInpuI ~ Vc.; ..... V, -2.1V 20 JIA 

'lL LOW Lwelinpul CUTenI Voc· .... V,.O.4V -0 .• 1M 

~ 0Ir.$aIe 0uIpuI Curr8nI wiIh Voc· ..... Vo· 2.1V 
20 JIA 

HIGH UMII 0IdpuI VoIIage ApplIed V .. -MIn,VII.-Max 

loa. 0Ir.$aIe 0uIpuI Curr8nI wiIh Voc· Max. VO. 0.4V 
-20 JIA 

lOW IMeI Output Vol. ApplIed V .. • Min. Va - Max 

los Short CIrculI 0uIpuI Cun.nI Vee- Max (_,0) -so -225 1M 

Icc SUpply~ Vee· ..... On - GND. OC - 4.5V XI 45 1M 

.... I:AI~_"'V"".sv. TA -2S'C . 

.... ,.: HaI_ ........ ouIpYI """"'" be oIIGfIId "'e _.II1II1'" dInIIonlho<lld not e"'*l<l .... _. 

DM74lS374 Switct!..ng Characteristics 
ItVee=5VnT".25'C 

""."70 
8ymIMII P_r CL-45pF CL-'50pF UnIIs 

Min Max MIn Mu 

fMI\X Mulnun ClOck FI'tIqUItnCy 35 20 MHz 

ItouI PfopIgaIlon Detay 1lme 
28 32 

lOW-4O-HIGH LawI 0uIpuI 
M 

1M. Ptopega\Ion Delay 1lme 
28 38 

HIQK.lo.l.OW LawI OUtput 
M 

\pzJ., 0uIpuI Enable 11me 
28 44 

10 HIGH UMII 0uIpuI 
M 

\pzJ. 0uIpuI EMIlIe 11me 
28 44 

to LOW LawI 0uIpuI 
M 

'- 0uIpuI 0IMIIIe l1mI 
20 

from HIGH L8WI 0UIpUI (Nola 11) 'IS 

Itu 0uIpuI Dluble TIme 
25 

from lOW leYei OUIpUl (Hole 11) 
na 

.... ,1:c;,.Spll'. 

5 W\1/W.falrcI1iIdleml.com 



Physical Dimensions inches (mlIijmelBrs) unless otherwise noted 

r 
I ......... ,. 

11t._~II."" 

~;:;::;:;::;::;:;:::;:;:::;:;::./j. 

:2:::m· ... 

. , , , . . 
'.Ia-t.'01 
j[iii":Iliij 

2O-l.ead Small Outllnelntegrat.d Circuit (SOle). JEDEC MS.o13. 0.300 WIde 
Pacbge Number M20B 

www.faIrchIlduml.com 6 
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,ERPUSTAKAAN 
Valveraitaa Kato Ik W Hi' 11 tlliE1EHHI 

SU&A.Di\Y'.t\ 

~--------------------------------------------------.c 
Physical Dimensions Inches (mJ1lime1ars) unless olherwlse noted (Continued) 

_-- 12.11&0.10 --... 

EJ 

NOTES: 
A. CCNFIHAS TO EIAJ ElJA. 7'J2O REGl6l'1W1C1f. 

eBTAIIUSHED IN IlECBEER. 1tIII8. 
a \lIMEN8ION8AR& IN~ 
C. ~N8ICINS ARE EXClUSIVE OF aJRRS,1oIJl.D 

FLASH, ANOTIE 11M EXTFlI6IONS. 

M2OORav61 

2O-LRd am.,. OUtline Package (SOP). EIAJ TYPE U. 5.3mm VVlde 
Pac:lulge Number M20D 

7 

3: 
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Physical Dimensions inches (millimelBrll) unless otherwise noted (Continued) 

.-(1.IIZ1 -

LIZ. :::: 

~-~~) 

'1II1IO.IISfIT 

1.113-1 .... =:1 
121.73-2"'11 

\F~==~~"=='=·~'~2·===='~1~·---r 
a.at_ 
~ 

~~~~~~~~.--L 

... 
~r---~~------rr--------'I-----r---------~ 

2O-lMd "-tIc: DlAll-tn-Une Package (POIP). JEDEC MS.oo1. 0.300 WIde 
~. NUI'IIber N2IlA. 

• FaWchlld does not 8I8UIlIa any responsibility for usa of any circuitry dascribad. no circuli patent licenses 8/lI lmpIIed and 
~ Fairchild l'8IIeIVea the right at any lime wiIhout nCl4ica 10 change aaid circuitry and specifications. 
~ I~UF==E~8~UPPOR====T~PO==UC~y~-------------------------------------------------------1 

~ FAIR~IlD'S PRODUCTS ARE HOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
=-; DEVICES OR SYSTEMS wmIOUT 'THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD 
Q SEMICONDUCTOR CORPORA-TIOH. Ita uaed hel9ln: 

1. Ufe IUpport daW;ee or ~ are deW:ea or ayatems 
which, (a) 819 Intended for surglcal Implant Into the 
body, or (b) 8U{JpOrt or auataln life, and ee) whoM failure 
10 perform when properly used In IIOCOIdance with 
Inelrucllons for use pI'O"'dad In the labeling, can be rea­
&OI1IIbIy expected 10 r/ suit in a aignificant injury 10 the ..... 

8 

2. A aitical component in any component of a life support 
device or system whose failure 10 parfonn can be rea-
8OIl8b1y expected 10 cause the falure of the life IIJppDrt 
device or system, or to alfact lis safety or elJeclivena58. 

www.fUchlldMmI.com 



• Featuring Unltrode L293 and L293D 
Products Now From Texas Instruments 

• Wide Supply-Voltage Range: 4.5 V to 36 V 

• Separate Input-Logic Supply 

• Intemal ESD Protection 

• ThermalShutdown 
• Hlgh-Noise-lmmunlty Inputs 
o Functional Replacements for SGS L293 and 

SGSL293D 

• Output Current 1 A Per Channel 
(600 mA for L293D) 

• Peak Output Current 2 A Per Channel 
(1.2 A for L293D) 

• Output Clamp Diodes for Inductive 
Transient Suppression (L293D) 

description 

The L293 and L293D are quadruple high-current 
half-H drivers. The L293 is designed to provide 
bidirectional drive currents of up to 1 A at voltages 
from 4.5 V to 36 V. The L293D is designed to 
provide bIdirectional drive currents of up to 
600-mA at voltages from 4.5 V to 36 V. Both 
devices are designed to drive inductive loads such 
as relays, solenoids, dc and bipolar stepping 
motors, as well as other high-currentlhigh-voltage 
loads in positive-supply applications. 

L293,L293D 
QUADRUPLE HALF-H DRIVERS 

- REVISED JUNE 2002 

H, HE PACKAGE 
(TOPVlEW) 

1.2EN 
1A 
1Y 3 

HEAT SINK AND { 
GROUND 

2Y 6 
2A 7 

VCC2 8 

VCC1 
4A 
4Y 

} 
HEAT SINK AND 
GROUND 

3Y 
3A 
3.4EN 

DWPPACKAGE 
(TOP VIEW) 

1.2EN 1 
1A 
1Y 
NC 
NC 
NC 6 

HEAT SINK AND { 
GROUND 

NC 
NC 
2Y 
2A 

VCC2 

VCC1 
4A 
4Y 
NC 
NC 
NC 

} 
HEAT SINK AND 
GROUND 

NC 
NC 
3Y 
3A 
3,4EN 

All inputs are TIL comp~tible. Each output is a complete totem-pole drive circuit. with a Darlington transistor 
sink and a pseudo-Darlington source. Drivers are en3bled in pairs. with drivers 1 and 2 enabled by 1,2EN and 
drivers 3 and 4 enabled by 3.4EN. When an enable input is high. the associated drivers are enabled and their 
outputs are active and in phase with their inputs. When the enable input is low. those drivers are disabled and 
their outputs are off and in the high-impedance state. With the proper data inputs, each pair of drivers forms 
a full-H (or bridge) reversible drive suitable for solenoid or motor applications. 

On the L293. external high-speed output clamp diodes should be used for inductive transient suppression. 

A VCC1 terminal, separate from VCC2. is provided for the logic inputs to minimize device power dissipation. 

The L293and L2930 are characterized for operation from ooe to 70OC. 

A Please be aware that an Important notice concerning availability, standard warranty, and use In critical applications of 
~ Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet 

• TEXAS 
INSTRUMENTS 

POST OFFICE BOX 65:1303 • DAUAS. TEXAS 75285 

Copyright ('> 2002. ToxalllnlltrumenlS Irv.orporated 



L293,L293D 
QUADRUPLE HALF-H DRIVERS 

SLRSOO8B - SEPTEMBER 1986 - REVISED JUNE 2002 

block diagram 

Vc 

NOTE: Output diodes are internal in L293D. 

2 

TEXAS INSTRUMENTS 
AVAILABLE OPTIONS 

PACKAGE 

TA 
PLASTIC 

DIP 
(NE) 

O·C to70·C 
L293NE 
L293DNE 

rd I Unitrode Products 
_ froID Texas Instrulll8ms 

AVAILABLE OPTIONS 

PACKAGED DEVICES 

TA 
SMALL PLASTIC 

OUTUNE DIP 
(OWP) (N) 

O"C to 70"C 
L293DWP L293N 
L293DDWP L293DN 

The DWP package is available taped and reeled. Add 
the sutrlX TR to device type (e.g, L293DWPTR) . 

• TEXAS 
INSTRUMENTS 

POST OFFICE BOX 6!!5303 • DAUAS, TEXAS 75265 



logic diagram 

L293,L293D 
QUADRUPLE HALF-H DRIVERS 

SLRSOOBB - SEPTEMBER 1986 - REVISED JUNE 2002 

A 

H 

L 

X 

FUNCTION TABLE 
(each driver) 

INPUTst OUTPUT 

EN Y 

H H 

H L 

L Z 

I 

H '" high level, L '" low level, X .. lrreIevant, 
Z = high Impedance (off) 
t In the thermal shutdown mode, the output 18 

In the high-impedance state, regardless of 
the input levels. 

1A 
2 >-__ 3_ 1Y 

1.2EN 1 

2A 
7 >-_---=8;... 2Y 

3A 10 11 3Y 

3.4EN 9 

4A 
15 14 4Y 

schematics of inputs and outputs (l293) 

EQUIVALENT OF EACH INPUT 

VCC1-------------

current 
Source 

/nput-e---

GND--~--~~-------

TYPICAL OF ALL OUTPUTS 

--~-----.------ VCC2 

~---- Output 

--~--~----GND 

~TEXAS 
INSTRUMENTS 

POST 0FFlCE BOX 855303 • OAI..I.AS, TEXAS 75285 3 



L293,L293D 
QUADRUPLE HALF-H DRIVERS 

SlRSOO8B - SEPTEMBER 1986 - REVISED JUNE 2002 

schematics of inputs and outputs (L293D) 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

--~-----.-.----- VCC2 
VCC1 ------~~----

Input - ___ --I 

GND 

---. ______ -41~- GND 

absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)t 

Supply voltage, VCC1 (see Note 1) """', ...... ,', .. , ...... , ...... , ........ , .... , .......... , 36V 
Output supply voltage, VCC2 """"""","',.,',.,"",.,"", .•.•. , •.........•....•..... 36 V 
Input voltage, V, •••••...•.....•.......•........•...•.........•................•.•...•.•.•.•. 7 V 
Output voltage range, Vo ...................................................... -3 V to VCC2 + 3 V 
Peak output currant, 10 (non repetitive. t s 5 ms): l293 .....•.................................... ±2 A 
Peak output current. 10 (nonrepetitive. t s 100 IJ.S): l293D .................................... ± 1.2 A 
Continuous output current, 10: l293 .•........ , ......•....•..•.............•......•..•....•.. ±1 A 
Continuous output current, 10: l293D .•.••..••..•.••.••...................•.....•....•..• ±600 rnA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Notes 2 and 3) ....... 2075 mW 
Continuous total dissipation at 800c case temperature (see Note 3) ......................... 5000 mW 
Maximum junction temperature. T J ......................................................... 150°C 
lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ................. ".,., .. ,"' .. 260°C 
Storage temperature range. Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at theSe or any other conditions beyond those Indicated under "recommended operating conditions' Is not 
Implied. Exposure 10 abaoIute-maxlmum-rated conditions for extended periods may affect device rellabDlty. 

NOTES: 1. AI \'OItage values are with respect 10 the network ground terminal. 
2. For operatIOn above 25·C fnJe..a1r temperature. derate linearly at the rate of 16.6 mW(OC. 
3. Foroperatlon above25"C case temperature, derate linearly at the rate of71.4 mW/oC. Due 10 variations In individual devlceelectrical 

characteristics and thermal resistance, the buUt,ln thermal ovet1oad protection may be activated at power levels slightly above or 
below the rated dissipation. 
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recommended operating conditions 
MIN MAX UNIT 

VCC1 ".5 7 
Supply voltage V 

VCC2 VCC1 36 

VCC1 s7V 2.3 VCC1 V 
V,H High-level Input voltage 

VCC1 ~7V 2.3 7 V 

V,L Low-Ievel output voltage -a.3t 1.5 v 

TA Operating free..air temperature 0 70 "C 

tThe algebraic convention. In which the least positive (most negative) designated minimum. Is used In this data sheet for logic voltage levels. 

electrical characteristics, VCC1 == 5 V, VCC2 = 24 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN 

VOH HigiHeVel output voftage 
L293: 100 = -1 A 

VCC2-1•8 
L293D: IOH = -0.6 A 

VOL Low-.Ievel output voltage 
L293: IOL = 1 A 
L293D: IOL :"! 0.6 A 

VOKH High-level output clamp voltage L293D: 10K .. -0.6 A 

VOKL l.ow4eveI output clamp voltage L293D: '0K" 0.6 A 

A 
"H High-level Input cunent 

EN 
V,=7V 

A 
IlL Low-/eveIlnput cunent 

EN 
V,=O 

All outputs at high level 

ICC 1 Logic supply aJrrent 10=0 All outputs at low level 

All outputs at high Impedance 

All outputs at Illgh level 

ICC2 OUtput supply current 10=0 All outputs at IQw level 

All outputs at high impedance 

Switching characteristics, VCC1 = 5 V, VCC2 = 24 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, Iow-to-high-level output from A Input 

~L Propagation delay time. hlgh-/.How-Ievel output from A input 

trLH Transition time, Iow-to-high-ieVei output 
CL =30 pF. See Figure 1 

trHL Transition time. higtJ-to.bN..levei output 

switching characteristics, VCC1 = 5 V, VCC2 = 24 V, TA = 25°C 

tpLtl 

tpHL 

trLH 

trHL 

PARAMETER TEST CONDITIONS 

Propagation delay time, Iow-to-high-ievel output from A Input 

Propagation delay time. hlgh-to-/ow-Ievel output from A input 
CL =30 pF, See Figure 1 

Transition time, Iow-to-high-level output 

Transition time, hlgh-lo-low-level output 

~TEXAS 
INSTRUMENTS 
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TYP MAX UNIT 

VCC2-1•4 V 

1.2 1.8 V 

VCC2+ 1.3 V 

1.3 V 

0.2 100 

0.2 10 
J.tA 

-3 -10 

-2 -100 
J.tA 

13 22 

35 60 rnA 

8 24 

14 24 

2 6 rnA 

2 4 

l293NE, L29lONE 
UNIT 

MIN TYP MAX 

800 ns 

400 ns 

300 ns 

300 ns 

L293DWP, l293N 
L21300WP, L213DN UNIT 

MIN TYP MAX 

750 ns 

200 n.; 

100 ns 

350 ns 

5 
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PARAMETER MEASUREMENT INFORMATION 

90% 90% 
3V 

Input 5V 24V Input 50% 50% 

I 10% 10% L----- o 

~ Iw ~ 
!4 

., 
tPHL !4 ., 

I I Output 90% I I 

Pulse VCC1 VCC2 

General." A 
( ... NoteB) 

y 

CL-30 pF I 50% I r-.... AI Output I , 
I .10% 10% 

htrHL -+--VOL 

~ trLH -= 

3V EN 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig car, icltance. 
B. The pulse generator hal the (O/Iowing characterfstk:&: tr ~ 10 ns, tf ~ 10 :lS, tw = 10!!S, PRR = 5 kHz, Zo = 50 n 

Figure 1. Test Circuit and Voltage Waveforms 
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Control B 
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APPLICATION INFORMATION 

5V 

r-------. VCC1 

24V 

VCC2 

10kn 

1.2EN 

1 

1A 

2 

2A 
7 

3.4EN 

9 

3A 

10 

4A 

15 

16 

Thennal 
Shutdown 

GND 

3 

Figure 2. Two-Phase Motor Driver (L293) 
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Motor 
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10kO 

1,2EH 
1 

Control A 
1A 

2 

2A 
7 

3,4EH 

9 

Control B 
3A 
10 

.fA 
15 

APPLICATION INFORMATION 

5V 

18 

4.5,12,13 
_ GND 

24V 

VCC2 

3 

Figure 3. Two-Phase Motor Driver (L293D) 
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APPLICATION INFORMATION 

EN 3A M1 4A M2 

H H Fast motor stop H Run 

H L Run L Fast motor stop 

L X 
Free-running motor 

X Fre&i\Jnning motor 

Figure 4. DC Motor Controls 
(connections to ground and to 

supply voltage) 

VCC2~~---'~~~~~ 
2xSES5001 

"------....,....:.---t--<> EN 

stop 

L "' low, H • high, X = don' care 

EN 1A 2A 

H L H 

H H L 

H L L 

H H H 

L X X 

stop 

FUNCTION 

Tum right 

TumJeft 

Fast motor stop 

Fast motor stop 

Fast motor stop 

L =< low, H =< high, X .. don't care 

GND 

Figure 5. Bidirectional DC Motor Control 

.I 
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APPLICATION INFORMATION 

IL 1nL2. 300 InA 

C1r 1 O.22~ 
1 L293 

" 

9 

01-08:; SES5001 

Figure 6. Bipolar Stepping-Motor Control 

mounting instructions / 

o 

The Rthj-amp of the L293 can be reduced by soldering the GND pins to a suitable copper area of the printed 
circuit board or to an external heatsink. 

Figure 9 shows the maximum package power PTOT and the OJA as a function of the side 1 of two equal square 
copper areas having a thickness of 35 J.lIT1 (see Figure 7). In addition, an external heat sink can be used (see 
Figure 8). 

During soldering, the pin temperature must not exceed 260"C, and the soldering time must not be longer than 
12 seconds. 

The external heatsink or printed circuit copper area must be connected to electrical ground. 

~TEXAS . 
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APPLICATION INFORMATION 

Copper Area ~ Thickness 

\ 
Printed Circuit Board 

Figure 7. Example of Printed Circuit Board Copper Area 
(used as heat sink) 

Figure 8. External Heat Sink Mounting Example 
(6JA = 25°CJW) 
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APPLICATION INFORMATION 

4 

~ 

MAXIMUM POWER AND JUNCTION 
vs 

THERMAL RESISTANCE 
80 

5 

" 

MAXIMUM POWER DISSIPATION 
vs 

AMBIENT TEMPERATURE 

~ 

:" OJA ~ ~ 
~ I 

c 4 "' i'.. 'With nfln) ~~Sln~ ~ 
~ 3 60 

"' t'-..... 
"' i'-p roT (r A -1O-C 
~ --t--

~ ~ -' 

o 

1 .. 
is 2 

I 
D. 
I 1 e 

D. 

o 
o 10 20 30 

Sidel-mm 

Figure 9 

12 

20 

I t 3 c 
J! "i 3 .. .!! 

! 0 .. 
~ ~ 2 

D. 

~ 
I 
l-

I g 1 

40 

« D. ., 
o cc 

50 
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IMPORTANT NOTICE 
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enhancements, improvements, and other changes to its products and services at any time and to discont:nue 
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