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BRAILLE TRANSLATOR

Decha Sapcharoen 28-1076
Teera Tippayapornkun 28-1103

Thanee Chavasirikultol 28-1106

ABSTRACT

This thesis is a translator from regular letters to Braille project by
converting text file to display in Braille on the r;lonitor specially for the blind. It can be
divided into 2 parts.

- Software : It controls conveiting text file by reading data from that file
which is written in Word Processor ( Rajavithi word PC ) , translated to Braille code.
It also can examine special characteristic code of Braille eg. 1-¥ , -0 , \Zv etc.

- Hardware : It's interfaced with computer , consisting of Deceder
Circuit which is used for ordering the transmission of data and selecting the Braille to
display for the blind. It also displays by LED Display Monitor and makes it easier to
examine.  In display part , Flip Flop will latch data until the other set of data is

transmitted.
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ALPHABET ASCl1 BRAILLE CODE CODE
(DECIMAL) (DECIMAL)

spc 32 000000 00
s 33 010110 22
" 34 100110 110100 38 52
4 35 111100 60
$ 36 110010 111100 50 60
% 37 010010 001111 18 15
' ag 000100 04
( 40 110110 54
) 41 110110 54
* 42 100001 33
+ 43 101100 44
, 44 000010 02
- 45 100100 36
. 46 110010 50
/ a7 001100 12
0 48 011010 26
1 49 000001 o1
2 50 000011 03
3 51 001001 09
4 52 011001 25
5 53 010001 17
6 54 001011 11
7 55 + 011011 27
8 56 010011 19
9 57 001010 10
: 58 010010 18
; 59 000110 06
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100000
100000
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BEGIN :

datasum :

4.2 Tdwnmsussdnusuind (Braille Translator Program)

DEFINT A-Z

OPTION BASE 1
DIM data $ (1000)
DIM port data (5000)

DIM a$(5000)

DIM cplstr(1000)

DIM cpltabledata(1000)

DIM table1(256)

DIM table2(256)

ON ERROR GOTO ERROR 1

table1(32) =0

table1(33) =22
1able1(35) = 60
table1(36) = 50
1able1(37) =18
tablc1(39) =4

table1(40) = 54
table1(41) = 54
lable1(42) = 33
table1(43) = 44
table1(44) =2

table1(45) = 36
table1(46) = 50
able1(47) = 12
table1(48) = 26
table1(49) =1

table1(50) =3

table1(51) =9

table1(52) = 25
1able1(53) =17
table1(54) =11
table1(55) =27
1able1(56) = 19
1able1(57) = 10
table1(58) = 18
1able1(59) =6

tablel(61)=5:
table1(63) = 38
table1(65)=1:
table1(66) =3 :
1ablel(67)=9:

table1(68) = 25 : table1(100) = 25
table1(69) = 17 : table1(101) = 17
table1(70) = 11 : table1(102) = 11
table1(71) = 27 : table1(103) = 27

: table2(36) = 60
: table2(37) =15

1able2(61) = 5

table1(97) =1
table1(98) =3
table1(99) =9

‘string character per line
'string tabjedata per line

spc



table1(72) =19
table1(73) =10
1able1(74) = 26:

table1(104) = 19
Lable1(105) = 10
table1(106) = 26

table1(75) = 5 : ablel(107) = §
table1(76) = 7 : table1(108) = 7

table1(77) = 13:
tablc1(78) =29 :
1able1(79) = 21:
table1(80) = 15:
1able1(81) = 31
table1(82) = 23 :
table1(83) =14 :
table1{(84) =30:
table1(85) = 37:
table1(86) = 39 :
table1(87) = 58 :
lable1(88) =45:
table1(89)=61:
1able1(90) = 53 :
table1(91) =8 :
table1(93) =8 :
table1(123) =40
table1(125) = 40
table1(161) = 27
1able1(162) =5

1able1(163) = 37

table1(164) =32 :

table1(165) = 59
table1(166) = 26
table1(167) = 12
lable1(168) = 44
1able1(169) = 46

lable1(170) =32 :

able1(171) = 32

table1(172)=32:
table1(173) = 32:
table1(174) =32:
table1(175) =32

table1(176) = 36

table1(177) =32 ;

table1(178) = 25
table1(179) = 51
table1(180) = 30
table1(181) = 62

table1(182) =52 :

table1(183) =29
table1(184) = 39
table1(185) = 47

table1(109) = 13
table1(110) = 29
table1(111) = 21
table1(112) = 15

:table1(113) =31

table1(114) =23
table1(115) = 14
table1(116) = 30
table1(117) = 37
table1(118) = 39
table1(119) = 58
table1(120) = 45
table1(121) = 61
table1(122) = 53
table2(91) = 55
table2(93) = 62

: table2(123) = 55
: table2(125) = 62

table2(170) = 44
: table2(171) = 61
table2(172) = 25
1able2(173) = 51
1able2(174) = 30
1able2(175) = 62
: table2(176) = 62
1able2(177) = 16

lable2(182) = 62

table2 (164) = 37

‘Horh
‘Tori
"Jorj
"Kprk
"Lorl
'Morm
"Norn
‘Ooro
"Porp
'Qorgq
"Rorr
‘Sors
"Tort
'Uoru
'Vorv
'"Worw
"Xorx
‘Yory
‘Zorz
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filename :

table1(186) = 15
lable1(187) =45
table1(188) = 57
table1(189) =43

table1(190) = 32 :

table1(191) = 13
table1(192) = 61
table1(193) = 23

table1(194) =23 :

table1(195) = 7
table1(196) = 58

table1(197) = 32 :
1able1(198) =36 :

table1(199) = 14
table1(200) = 19

table1(201) = 32 :

table1(202) = 21
1able1(203) = 63
table1(204) = 1

1able1(206) = 33
table1(207) = 53
table1(208) = 11
table1(209) = 35
table1(210) = 10

table1(211) =49 :

table1(212) = 49
table1(213) =2

table1(214) = 48 :

table1(215) = 9
table1(216) = 18
table1(217)'=3
table1(218) = 6
table1(219) = 42
table1(220) = 34
table1(221) = 28
1able1(223) = 4
table1(224) = 20
1able1(225) = 50
1able1(226) = 54
1able1(227) = 38
tablc1(228) = 52

KEY(10) ON

ON KEY(10) GOSUB TERMINATE1

CLS

LOCATE 24 , 28 : PRINT " Press <F10> to quit "

1able2(190) = 57

table2(194) = 2

table2(197) = 14
table2(198) = 14

table2(201) =7

1able2(211) =2

1able2(214) = 6

name$="":ext§=""

COLOR 0,7

25



LOCATE 5, 23 : PRINT " Welcome To Braille Translator "
LOCATE 10, 24 : PRINT " Input file name " " ;
COLOR 7,0 :LOCATE 10, 45
nloopl : a$ = INKEYS
IF a$ = CHR$(13) AND LEN(name$) > 0 THEN GOTO ext
IF a$ =" " THEN GOTO nloopl
IF a$ > CHR$(47) AND a$ < CHR$(59) THEN
GOTO nloop2
ELSEIF a$ > CHR$(64) AND a$ < CHR$(91) THEN
GOTO nloop2
ELSEIF a$ > CHR$(96) AND a$ < CHR$(123) THEN
GOTO nloop2
ELSE GOTO nloopl
END IF
nloop2 : IF LEN(name$) > 7 THEN GOTO nloopl
PRINT a$ ;
name$ = name$ + a$
GOTO nloopl

ext: LOCATE 12,30 : COLOR 0, 7 : PRINT " Extension : " ;
COLOR 7,0:LOCATE 12, 45
nloop3: a$ =INKEYS$
IF a$ = CHR$(13) AND LEN(ext$) > 0 THEN GOTO outl
IF a$ =" " THEN GOTO nloop3
IF a$ > CHR$(47) AND a$ < CHR$(58) THEN
GOTO nloop4
ELSEIF a$ > CHR$(64) AND a$ < CHR$(91) THEN
GOTO nloop4
ELSEIF a$ > CHR$(96) AND a$ < CHR$(123) THEN
GOTO nloop4
ELSE GOTO nloop3
END IF
nloop4 : IF LEN(ext$) > 2 THEN GOTO nloop3
PRINT a$ ;
ext$ = ext$ + a$
GOTO nloop3

outl : LOCATE 23,20 : PRINT " Is The File Name Corrected ? (Y/N) "
out2 : a$ = INKEY$

IF a$ = "Y" OR a$ = "y" THEN GOTO out3

IF a$ = "N" OR a$ = "n" THEN

name$ ="":ext$ =" " : GOTO filename

END IF

GOTO out2

oul3 : COLOR 7,0
filename$ = name$ + "." + ext$



KEY(10)OFF
LOCATE 23, 20 : PRINT SPC(40);

OPENFILE : OPEN filename$ FOR INPUT AS #1
i=1
WHILE NOT EOF(1)
tex1$ = INPUTS(1 , #1)
IF text$ = CHR$(13) THEN GOTO outloop
IF text$ = CHR$(10) THEN i =i+ 1 : GOTO outloop
IF text$ = CHR$(160) OR text$ = CHR$(141) THEN text$ =" "
data$(i) = datas$() + tex1$
outloop : WEND
count=1i-2
CLOSE #1
CLS
LOCATE 25,13
COLOR 0, 7 : PRINT " Press ENTER to the next line " ;
LOCATE 25,43 : PRINT " Press <F10> to MAIN MENU ";
COLOR 7,0:LOCATE 1,1
ON KEY (10) GOSUB TERMINATE2

KEY (10) ON

MAIN:k=1 ‘portdata amount
n=1 ' 'a$ amount
I=1 ‘cpltabledata
m=0 'line number
o=1 ‘cplstr
time =0 ‘time of "
q=1:p=1 ‘end of line
FOR i = 1 TO count '
m=m+1

FOR j=1TO 20

a$ = MID$(data$() , j, 1)

IF a$ = CHR$(13) OR a$ = CHR$(141) THEN GOTO outloop3
IF LEN(a$) = 0 THEN GOTO outloop3

IF a$ >= CHR$(65) AND a$ <=CHR$(90) THEN

GOTO CAPITAL

END IF ‘CAPITAL
IF a$ = CHR$(208) OR a$ = CHR$(209) OR a$ CHR$(210) THEN

GOSUB SPECIAL1

ENDIF

IF a$ = CHR$(221) THEN GOSUB SPECIAL2
IF a$ = CHR$(34) THEN GOTO SPECIAL3
IF a$ = CHR$(39) THEN GOSUB SPECIALA
IF a$ = CHR$(46) THEN GOSUB SPECIALS
IF a$ = CHR$(214) THEN GOSUB SPECIAL6



mainl : GOSUB table
GOSUB pdata

outloop2 : NEXT j
outloop3 : GOSUB clearport
GOSUB OUTPORT

main2 : aS = INKEY$
IF aS="" THEN GOTO main2
cplstr(m) =0 - 1
cplabledata(m) =1- 1
l=1:0=1
NEXT i

ENDFILE : KEY (10) STOP
LOCATE 25, 1: PRINT SPC (75) ;
PRINT
PRINT
BEEP
LOCATE 23,33 : COLOR 16,7 : PRINT " End Of File ";
COLOR 7,0
LOCATE 25,20 : PRINT " * Press Any Key To Return To Menu * "
’ \
endfilel : a$ = INKEYS$
IF a$ =" " THEN GOTO cndfilcl
endfile2 : CLEAR
GOSUB clearport
GOTO datasum

OUTPORT : KEY (10) STOP

outportl : FOR j=qTO n
PRINT a$(j) ;
NEXT j
PRINT

s=0 ‘count no of chr$
FORj=pTOk

PRINT portdata (j) ;

IF s > 15 THEN GOTO outpori2

OUT &H300 , pondata(j)

OUT &H301,s

s=s+1

GOTO outport3

outport2 : OUT &H300, portdata (j)
OUT &H302, s
s§=s+1



p=k
q=n
PRINT

PRINT " LINE NUMBER " , i

PRINT
KEY (10) ON
RETURN

clearport : KEY (10) STOP
FORs=0TO 15
OUT &H300, 0
OUT &H301,s
NEXTs

FORs=0TO3
OUT &HO0300, o
OUT &HO0302 , s
NEXT s

KEY (10) ON
RETURN

CAPITAL : b$ = a$
j=j+1
a$ = MIDS$(datas$(i) , j, 1)
c$=a$

IF a$ >= CHR$(65) AND a$ <= CHR$(90) THEN

1ablel =32 : table2 = 32
a§=""
ELSE tablel = 32
ag=""
- END IF
GOSUB pdata
a$ = b$
GOSUB table
GOSUB pdata
a$=c$
GOSUB wble
GOSUB pdata
loopl:j=j+1
a$ = MID$(data$() , j ,1)

29

‘portdata amount
'aS amount

IF a$ = CHR$(32) OR LEN(a$) =0 THEN j = j - 1 : GOTO outloop2

IF a$ = CHR$(34) AND time = 0 THEN
tablel =38 ; time = 1 : GOSUB pdata : GOTO loopl

END IF

IF a$ = CHR$(34) AND time = 1 THEN
tablel = 52 : time = 0 : GOSUB pdata : GOTO loopl

END IF
GOSUB table



GOSUB wble
GOSUB pdata
GOTO loopl

table : IF LEN(a$) = 0 THEN RETURN

index = ASC(aS)
tablel = tablel(index)
table?2 = table2(indcx)
RETURN

SPECIAL1 : b$ = a$

a:rj=j+1

Al:j=j+1

j=j+1

a$ = MID$(dataS(i) ,j, 1)

GOSUB table

c$=a$

icmpdaial = tablel

tempdata? = lable2

IF b$ = CHR$(208) THEN GOSUB a
IF b$ = CHR$(209) THEN GOSUB b
IF b$ = CHR$(210) THEN GOSUB ¢
RETURN

a$ = MID$(data$(i) ,j, 1)

IF (a$ = CHR$(204)) THEN

tablel =11 :table2 =1

a$ = CHR$(208) + " " + CHR$(204)

GOSUB TEMPDATA

GOTO outloop2

END IF

IF a$ = CHR$(206) THEN GOTO Al

IF a$ = CHR$(202) THEN GOTO A2

IF a$ = CHR$(218) THEN GOTO A3

IF a$ = CHR$(220) THEN GOTO A4

IF (a$ <> CHR$(206) ) OR (a$ <> CHR$(204) ) THEN
j=1]-2:a%=CHR$(08) : GOTO mainl

END IF )

IF (a$ <> CHR$(202) ) OR (a$ <> CHR$(218) ) THEN
j=]j-2:a$=CHR§(208) : GOTO mainl

END IF

IF (a$ < > CHR$(220) ) THEN
j=1]-2:a8=CHRS(208) : GOTO mainl

END IF

a$ = MID$(dataS(@) , j ,1)
IF (a$ < > CHR$(204) ) THEN
lablel =22



Jj=j-1

a$ = CHRS(208) + " " + CHRS(206)

ELSE tablel =21 : wble2 = 1

a$ = CHRS(208) + " " + CHRS(206) + " "+ CHRS(204)
END IF

GOSUB TEMPDATA

GOTO outloop2

A2:j=j+1
a$ = MID§(dataS() , j, 1)
IF (a$ < > CHRS(204) ) THEN
tablel =41
ji=i-1
a$ = CHR$(208) + " " + CHR$(202)
ELSE tablel =41 : wable2 = 1
a$ = CHR$(208) + " " + CHRS$(202) + " " + CHR$(204)
END IF
GOSUB TEMPDATA
GOTO outloop2

A3 :j=j+1
a% = MIDS(data$(i) , j, 1)
IF (a$ <> CHR$(192) ) THEN
J=j-3
a$ = CHR$(208)
GOTO mainl
END IF
j=j+1
a$ = MID$(data$(i) ,j, 1)
IF (a$ < > CHR$(204) ) THEN
lablel = 55
j=i-1
a$ = CHRS$(208) + " "+ CHR$(218) + " " + CHR$(192)
ELSE wblel =55 : wble2 =1
a% = CHRS$(208) + " " + CHR$(218) + " " + CHRS$(192) + " " + CHRS (204)
END IF .
GOSUB TEMPDATA
GOTO outloop2

Ad:j=j+1

a$ = MID3(data$(i) , j , 1)

IF (a$ < > CHR$(202) ) THEN
j=j-3

GOTO mainl

END IF

J=j+1

a$ = MID$(data$(i) ,j, 1)



b:j=j+1

c:j=j+1

IF (aS < > CHRS(204) ) THEN
tablel = 31
j=j-1

aS = CHRS(208) + " " + CHRS(220) + "

ELSE wblel = 31 : wble2 = 31

aS = CHRS(208) + " " + CHRS(220) +
END IF

GOSUB TEMPDATA

GOTO outloop2

as = MIDS(dataS(i) ,j, 1)

IF (a$ < > CHRS(204) ) THEN
lablel =35

i=j-2

a$ = CHRS(209)

GOSUB pdata

GOTO outloop2

ELSE tablel = 35 : table2 = 1
a$ = CHR$(209) + " " + CHRS(204)
END IF

GOSUB TEMPDATA

GOTO outloop2

a$ = MID$(data$(i) , j, 1)

IF (a$ < > CHR$(204) ) THEN
tablel = 10

i=i-2

a$ = CHR$(210)

GOSUB pdata

GOTO cutloop2

ELSE 1ablel = 10: table2 =1
a$ = CHRS(210) + " " + CHR$(204)
END IF

GOSUB TEMPDATA

GOTO outloop2

SPECIAL2 : j=j+1

a$ = MID$(data$(i) ,j, 1)

IF (a$ <> CHR$(196) ) THEN
a$ = CHRS$(221)

j=i-1

GOTO mainl

END IF

j=j+1

a$ = MIDS(data$(i) , j, 1)

IF (a$ < > CHR$(204) ) THEN

"+ CHRS(202)

"ty CHRS(202) + " "+ CHRS (204)

- La



lablel =17 -

j=j-1

a$ = CHRS(221) + " " + CHRS(196)

GOSUB pdata

GOTO outloop2

ELSE tablel = 17 : 1able2 =1

a$ = CHRS(221) + " " + CHRS(196) + " " + CHRS(204)
GOSUB pdata

END IF

GOTO outloop2

SPECIAL3 : IF time = 1 THEN tablel = 52 : time = 0 : goto loop2
IF time = 0 THEN tablel = 38 : time = 1 : GOTO loop2

loop2 : GOSUB pdata
GOTO outloop2

SPECIALS :j=j+1
a$ = MID§(dataS@) ,j, 1)
IF a$ >= CHR$(48) AND a$ <= CHR$(57) THEN
tablel =40
ELSE tablel = 50
END IF
IF LEN(a$) = 0 THEN
tablel = 50
END IF
a$ = CHR$(46)
i=j-1
GOSUB pdata
GOTO outloop2

SPECIALG6:j=j+1
a$ = MIDS(dataS() ,j, 1)
j=j+1
b$ = MIDS$(data$() ,j, 1)
IF a$ = CHR$(195) AND b$ = CHR$(214) THEN
tablel =48 : table2 =7
j=3+1
a$ = CHRS$(214) + CHR$(195) + CHR$(214)
ELSE labiel =48 : table2 =6
i=j-2
a$ = CHR$(214)
END IF
GOSUB pdata
GOTO outloop2

pdata : porudata (k) = tablel
IF (table2 = 0) THEN



0=0+1
I =1+1
k=k+1
n=n+1
RETURN
END IF

k=k + 1: pordata(k) = uble2
aS(n)=aS

0=0+1

I=1+2

k=k+1

n=n+1

ablel =0

table2 =0

RETURN

TEMPDATA : dS =a$
tempdata3 = tablel
tempdatad = table2
a$=<$
lablel = tempdatal
lable2 = tempdata2
GOSUB pdata
a$=d$
table1 = tempdata3
lable2 = tempdata4
GOSUB pdata
tempdatal =0
tempdata2 = 0
tempdata3 =0
tempdatad = 0 N
RETURN

ERROR1 : KEY (10) STOP
LOCATE 23, 19 : PRINT SPC(50) ;
LOCATE 20,31 : COLOR 16, 7 : PRINT " File Not Found "
COLOR 0,7
BEEP
LOCATE 23, 23 : PRINT SPC(3) ; " Press Any Key To Resume " ; SPC (3);
COLOR 7,0
KEY (10 ON
ERROR?2 : a$ = INKEYS$
IF a$ =" " THEN GOTO ERROR2
RESUME filecname

TERMINATE : LOCATE 23, 10 : PRINT SPC(50) ;
LOCATE 23, 14 : PRINT " Do you really want (o leave ? (Y/N)"



LOCATE 23, 14 : PRINT " Do you rcally want 10 lcave ? (Y/N) "
term @ uS = INKEYS

IFa$="Y"ORaS="y" THEN END

IFa$="N"OR aS = "n" THEN GOTO [ilcnamec

GOTO term

TERMINATE2 : RETURN TERMINATE3
TERMINATE3 : CLEAR

GOSUB clearport
GOTO datasum |
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The Braille Alphabet

Braille is a system of embossed characlers formed by using combinations of six

4 dots consisting of two verfical columns of three dots each and known as the braille
on
- 5 cell. These characters can be used to represent mathematical or scientific symbols,
6 musical notes, elc. To write braille one needs a brailler or a slate and stylus and
heavy paper-called Jute Manila Tag or any paper of similar quality.
Note . * = embossed dot; 0 = unused_dot in that character
ALPHABET AND NUMBERS
1 2 3 ) 5 6 7 8 9 0
a b c d e £ g h i |
&0 ®0 [ L] [ 2 ] [ Je] [ 1 ] [ 1 ] e0 - oe oe
QO ®0 [o]e] oe oe 0. [ 34 [ 14 0 e
00 00 0 GO 00 00 00 o0 00 00
k 1 m n o P q r s t
®0 @0 [ X} S [ Jo] 1 3 20 o0 oe Qe
00 0 00 o oe ®0 o0 I 0 s
®0 0 0 &0 €0 ) o0 ®0 0 0
u v W X y 2
®0 0 oe 'Y o [ 3e)
00 3] o oo oce oe
L 1 J [ 1 ] (o] ] [ 1 ] [ 1] oe
PUNCTUATION AND COMPOSITION SIGNS
83 - 23
_\apostrophe e parenthesis, opening  ( e
8 %2
capital sign, single oe parenthesis, closing ) -
o e 85 88 o
capital sign, double 56 oo period 44
o , 13
colon co question mark ? oe
99 quotation. mark, 00
comma |, 33 . double, opening  *'. o5
\
00 00 quoiation mark, 00
00 00 H e
dash — e oo double, closing 2:
Q9 quo}ation mark', 93 28
oxclamation point | .0 single, opening  * O® se
29 quo.tation mark, 00 00
hyphen - .o single, closing .. 2833
3 32
number sign  # se semicolon ; S



Rear Panal

Signal Name
GNOD H— 5
*RESET DRV - .
SV ..
WRQ2 . -
-SvocC b —
+0RQ2 H—
v — e
-CARD SLCTD R
v Ll
GND 1 810
-MEMW .
-MIMA .
-10W -
-10R d—
-OACK3 L_.
*0RQ3 -
-DACK! _ -
+0R01 — W
-DACKD -
cLock - - 820
“RQ? I
“IRA6 -
“1R0S 11
‘nng L
‘IRa3 1]
-OACK2 Ll
e .
ALE -
v -
0s¢ {1
1GND 4 831

A10 =4

AN

!
| NS WA S

—d

Signal Name

T

1/0 Channel Diagram

=10 CHCK
'
+06
(1]
‘04
+0)
02
Ny
0D
*1/0 CH ROY
PREN
*A19
*AY8
Al
1Al6
'A19
'At4
*All
tA12
ANy
1A10
‘AS
+AS
A2
‘AR
A5
1A
*A3
A2
Al

'AQ

Component Side
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/
N
5404,/7404  Hex inverter
Schottky TTL High-Speed TTL Low-Powar Schottky TTL Standard TTL Low-Power TTL
Packags Package Package X Package . * | Package
Device Type Device Type Device Type Device Type Devics Type
P CTRIMICF YR ICTPTMIEF P ETP M| - P ICTRTMICF CIPIMEF
T SNSASO J (D wi{ SNSAHOL 1 we SNSALSO4 Il w2 SNS40L U fri{ ShiaLD4 L1
L SNIAS04 3 (L {NVD)] SN14n0d 3o jret SHTAL S04 1 Divp SNG4 LD SHIALO4 [EACHEE]
FAIRCHILD F MS4504/F MIS04 DD F MSAHOL ' F MIND4 |O7D) F ‘2] fesasne, rewms [ 1 | Fasa0e/F e (OX F d
FCI4504:FC9S04 [0 =D FC14H04/FCYHO4 [OD[PT FClasos/ FONI oD {"D H) { FMT104/F Canos DDA
OROLA MCI08 (W3] i MC5404 (X F il
MOT! N M C 3000 CL[PT] [F/If Sn1ecsoa | MC1404 CL[PT
DM SdH04 b N DME4L S04 OME404 1|l w2l DML 04 11Dl K3
NS.C DMT4S04 D) DM 141104 JLIND DM74LSU4 OM 1404 F101 073 OM LGS 1Ol [F2
PHILIPS NT4S04 D NTAHO4 @D N1 S04 13 F JH241/7004 ‘L
SSAS04 FPlaD]  |way 554H0e Fpa@]  [wd S4404 FID[AD] [
SIGNETICS NIASOL F(D]AD)! WL NTaMOL F O] NT4L 504 a0 N1 FDjaD!
SIEMENS Fonan I
FUJITSU U508 " BN 014D
HITACH! HD74504 DIPO! HO ML 504 PO HO404/HD2522 | WIPD)
MITS"B[SHI M5S004 ] MT4L S04 P (0 M53204 PO
NEC 14504 c@y JaL S04 [C'1 »PB2YS 0P|
TOSHIBA TDMUCIA POl |
Eloctrical Charscleristics SN54LS04/SN74L504
sbsolute mexihum sraungs ovar op: g from-aur o range
Swuly vensge. YCC v Qporatey Fea-ss T sweaLs ST e InT i
oot oTon - wnonsuse g [orres T Schematics (each gate)
S age lemomarue "enge -¢C 1a 18T
SNSALS04 SN74LS04 r
N Mide NOw MAX MU NOM WA R
Swoly volisge VOO 4.3 3 43 o 3 .1 v
Hulevl g awrem. Ign -4 - 400 b Y
Low-tevel outout urvent, 10y, . 1 ma »
Oowaing Fee-se lemowratsa, Ty ~35 k1] L] L t
slectrical charscteristics over recommended operating
fres-air temperature range M\:"
PARAMETER TEST CONDITIONS t MIN TYP § MAX [ UNIT
V)i High-evel wout votage * ? v
Vi Low-level mput vollage e8] Vv
vy Inout_clamp voilage ‘xzzg"::: ::':':""-‘ml inli 3 Taeny [ A1 R AL M
FMIN, V=YY . v L) ETY
'] High-tevet . N 04 CLILTL [ ]
on glevel output votiage 1gH =MAX 310 v *L04 40| 20w]500] 12K
. VOC=MIN,  Viy=2V, . 1nput clamp diodes nat en . .
VoL Lowlevel autput voltage 1y = 4mA 84l v SNBAL TSNTAL " clrcuits. . S04 CIRCUIT
1 g g
" rout urrent 8t VGG=MAK, Vi=1V 0.1 ma 04. "LOA CIRCUITS
mavmum nout wiiage
[ High-level nput currenl VOO =MAX , ViH=2.1V 0] uA
LTS Low-lavel ngut cweent Voo =MAX, Vyi =04V ~0.4] mA
Short-owcunt [ saLs Fanuty_| ~20 ~100
' =MA
oS output current ¢ vee X l MLS Famity | =20 - 100 mA
\ S . .
CCH upply current Vog=MaX Tolal, outputs high 1.2 24| ma
IcgL  Suppiy current Total, outpuls low 3.6 66| mA
Average per gats
[} Su arrel v 5V 0.4 A
cc haad cc= {50% duty cycls) "
P I N §
- ropagatior delay hime, N 15| ns
low-tostugh-fevel utput _ |VeC= SV,  Ta=25%C. .
Propagation Ooley inme, CL_=I1SPF, R =2KQ
PHL  yonetg-tow-tevel output 1o 5] ne
Pin Assignments (Top View)
. Ve
- o
YOG 4A €Y A SY 4A  aY n' 84 €Y QND 3¥ u 4y
3l 12 w 1.9:.[ l [NEM |L<; [ ) win v
$ "
P1 P-[ [{>-l ‘ P-l . 'Ho4 CIRCUIT 1304 U
DallaBRalst 1 x HalaNaOal
JA 1Y 1A 1Y JAa 3Y GND VA I¥ IA Voo 3A 1Y A
positive logic © \
_v-l Rewstor values shown are nominal and in ohms

TFor oonditons shown &8 MIN of MAX, uss the approprate vahm peilied under recom mended aperating aanllml.
AU iyproal vares are st VOO SV, To=25C.
ONOlL mOors han one UWUI 3NALAG be INOMea AL & time, a0d for SNSAH'/SNTAM" and SNS4S'/ SNTAS®, ouration of short-owouwl should nol 8x00ed 1 Sevund.




5427 /7427

Triple 3-Input Positive-NOR Gate

8

AN 1ypcal vahves are Al Vo= 5V, T4 =25C.
®Not more than one oulput should be shorisd &l a Lums.

Schottky TTL High-Speed TTL Low-Power Scholtky TTL Standard TTL Low-Power TTL
Package Package . Package . Package . Package
Device Type Device Type Device Type Device Type Device Type
c|P[M|cF clpIMm[cF clp[micF] clp{mcF clrimler
T.1 SHIALS2? ) A wi,| 13427 1T w)|
s SNILS:? J (LN SN (AN
et/ el oD 1@ | FMS421/FM8N2T |orl
FAIRCHILD I8/ RRSTT o | 1@ | FC12I/FCND  [oUPdY
MOTOROLA SNT0. 52! iy SN1427 P
N.S.C DMSAL S27 @ DMS427 3 N W
i OMTeL S27 ‘D OM2427 JMANY  [wD)
PHILIPS N74LS27 L N1 D
SIGNETICS NMLS2) A D) NY A D]
SIEMENS - T 5
+ T
FUJITSU
HITACHI HOTW_527 Py HD 421 RS
MITSUBISHI M8 S27 Lt M33227 P D)
-
NZC JALS27 CO
TOSHIBA
Elactrical Charactlaristics SNSALS27/SN74L527
absolule maximum ratings Over operating iree-air temperature range .
[ e voe ~ Yy R [T T w e Schematics (each gate)
Irout votiage v tempetaiurn 1age [snrLs ICEED
JrTrryaT—— [KS] T ) “6T W e e V(EC
n Len P
INPUTS
SN3ALS2T SNY4LS27 et A—1
MiN L end MAX AN NOM MAX
s : . .
woty voltege, VCC a3 ] 38 | am 3 3.8 v oureur
Hagrmeal outpul Crrent. 10 - 400 =0 ut . SR v
Low-wert Guiput Curient Ig) & [ ~a ] ‘|
I 3 ] H b
Opweatng hes-aw temparalwe T, -8 " 0 n T ] -
- . " 84— H "
electrical characteristics oyer recommended operating H +
free-air tamperature range | Sy ——— —t P ¢
RARAMETER TEST CONOITIONS ¢ MIN TYP$ MAX | UNIT
™ High-kevel mpwt voltage 2 v The novl-oln Q! \he schematic within moldusnuq
Vi Law-avel wnut vol age 0.8 v hnas 19 repeated for the C wput of the''2T,
V) Input_clamo_voltage Voo =MIN,  h=—ismA -1 5] v ‘27 CIRCUIT
VQC=MIN, Vi =Vy_moen
* 2.7 3.4 v
YOH Hgh-level oulput vottage Tom~MAX
Vo =MIN,  Vyi=2V, .
b . 0.4 Vv
voL Low-lovel "M.wul vollage oL ~ 4mA _o 25
" Inout mwrent al Ven=MAX, Vi=1v ol ma
maximum wout volage
High-leve!
] Data nputs | voo ~MAX, Vygg=2.7V A
™ Out Current ¢ " » .
Low-lavel v e
I ot current Data mnputs Ve =MAX, V) -0V 0.4 mA n - w
T5aLs Famiy | =20 100 .
- L]
ns Shorfrwout outpul current & | Voo =MAX [1es Famty | =20 pyr maA '“.k K—‘
i, [ . 4 A ===
:CCH Swa:y cwrent Ve -MAX Total, oulputs tngh 2.0 - !' :. r: o 1 N:N‘l
Gl Suply cusrent Total, cuiputs low 34 68| mA - roone @ Y
Average per gate (= -
[} Supp 3 veg- Sy . A
cC  Swely owren ce 150% duty cycia) o ™ B
Proosgation getay time,
VEo GV, Ta=25 ]
PLH  -tovgn-ievel ouiput cess AT S P
Propsgation detay una,
PHL o ta-toweisvel output CL=~150F., R =24 10 15] ns .
. . i . The portion aof 1he schematic within the dashed
Pin Assignment (Top View) lines Is repented for tha € Input of the "LS27,
O] °L$27 CIRCUIT " )
Yee (¢ 1v 3C 38 A v ° .
vel Josi g fnl bl fol o
>
T BT T BT
1A 18 A 28 2€ v GWO
. . .
positive logrc: Resistor values shown are nominal and in ohms.
Y=A+B8+C
t For conditions shown as MIN or MAX, use the sppiooriats value hed unier




5430,/7430

8-lnput

Positive-NAND Gate

3 AN typicat vaives are al Voo - SV, T4 ~25C.
SNot more than une Output SNOuld De snorted at & Dime, and for SNSEH'/SNTH" ana SNS4S/SNTIS’, ouration of snort-owowl should nol exceed | second.

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Davice T Device Type Device T
) clP[m[cF clP[mlcF e lclpMle clpimlcs P cTpmicr
'T I. SNS4SN 1ty wi| SNSAHI0 Y wil L5 'L | NN 11 o[ LN JLpeiif 14
M SNT4530 5 (LA SNTHI0 $eL|Nep SHILS 21¢DjneAd N1 J(L|neL NTALX Jtp|mel{t Y
AIRCHILD FUMIX/ FSLy L] 1D | FIAS4H30/FMIH30 |0 Fil| rease/ nemsx oD 1D | FMSAX/FMINN o) &
f a0/ fiase Gt mD Q| FCI1aH0/FC I [O|P/L oein ./ irin ob {#D #D ] FCTI430/FCINI0  {DiL]PeIA
MCII16 L F [ HMCS4N L Fl
MOTOROLA MC0I16 LLiPeLs Fil4 SnlaLS30 o MCT430 LP A 2]
NS.C OMs4H30 3Ll OMS4L 530 OMS430 4 (Ll wg | Ol 30 1(Line &3
t DM 14530 OM4HI AN DMMLSW oM 11D|N DMT4L X 1/l F L
PHILIPS 0 HI0H/THNY T HMHL S [11] F 311017430 ‘L
S54H30 £ {af] ] 35430 Filia‘h hait
SIM'CS N14530 AL N14H30 F Al w2y HI4L SN Al N1430 FeLia]
SIEMENS AT T
FUaTSU MB604 oL 1L 530 e ) MB40) DD -
HITACH w530 o TO1N/FO70 | DlPQ
MITSUBISH M35030 ] MIeL 530 P M53230/MS310 Pl
NEC 74L530 C 1 »PB204 DWIC D
TOSHIBA TD3420A P
Electrical Charactenstics SN54LS30/SN74L530
absolute meaimum raungs over operating trae-aw temperature range
Swen wwsp 0T Oswraimg Novras [ snsacs 35T o insC
Tnowt vensge tamper ature tunge [ snraLs eC v WC
Tnteremntes voan I Siorege lamorais (hogw ST s 1T Schematics (each gate)
SNS4LS30 SN74LS30 raT
- NOM MAX L] NOM MAX
Swoply voilags, VOO [R) k) 13 [Ri) 3 355 v Vee
o ovioul curient 10w P>y ey vy un ot w0
Law-evet Gutowt Cuneem, 161 l wh Vee moury -
Corsimy heerae ‘emonatws Ta % . T n X meves o ,
N o - - »
v electrical characteristics ovar recommended operating oUTPUT ¥ :--J_‘ wTT Y
free-air tampersture range [Sineed
PARAMETER TEST CONDITIONS 1 MIN TYP$ MAX |UNIT = " ™m
Vin High-ievel mput votage 2 v :-
Vi LOw-eval nput voltage . 0.4 v
vy Inpul_clamp_vohage VOQ =MIN, i = - i4mA Ts] V s T ™
. VEo=MIN. Vi =V max. VLA LT K TR TR AT )
You High-levei oulput vollaye Igu ~MAX 2.1 3.4 v 30 Tan T [130 ] I
. VEC-MIN V-2V, 1% 40x ] 70k [ 500 [ 12k ‘$30  CIRCUIT
VoL Low-evel outout wuitage 0.4f V
gL = 4ma Input Clamp diodus net on
tnpul current a1 SNSAL VINTL " circuits.
y , VoG =MAX, V=TV 0.1] ma
maximum noul voitage 30 ‘L3 CIRCUITS
™ High-level wiput current Voo ~MAX. Vg = 2.1V 201 #A
[’ Low-level snpul Crorrent Voo ~MAX., Vy -=0.4V —0.4] mA
SAL S Famuy 20 - 100 -
[} Shortticunt } te Voo “MAX l A
0s Tt ouioul aurren ce [14.5 Famny [ -20 “o] "
1 . L k
CCH__ Suwoply current VoG ~MAX Toral. outputs hmn 0.35 0.5] ‘maA
Iccl  Supply currem Total. outpuls low 0.6 1] ma
Averags per gate
i ~
cc Suoply cureent vec~ SV 150% duty cycle! 0.48 mA
Propagation delay Lime. .
. -5V - .
VPLH o igheievel oulput vog= 5V, Ta-ae * B
Propaganan aemy bvme,
'PHL wgh 10~ aw-leval oulpul CL 156 At -0 13 x n
Pin Assignments (Top View) nats m
3
meuty A o
®© @ . o
A — t >
Yoo NG M G NS NC NC Y ONO H O F [Jun [ »-
L[] Jul [ el {3 [ ][] [ wl {v1]s H [ »>
¥ -~
‘ 4 . T
. " T
11
‘H3¢ CIRCUIT ‘L3830 CIRCUIT
IgtigBalpB ? EeBizaHs0aBaliaki .
[ ano N A B Ve € U E
¥ ~aBCDEFGH .
NC - No nternal connecton Resister valuss shown are nommal and in ohms
1 For conditions shown as MIN ¢ MAX, ,use the appropriale vaiue under operating




§432,/7432

Quadruple 2-input Positive-OR Gate

Schottky TTL High-Speed TTL Low-Pawer Schettky TTL Standard TTL Low-Powci TTL
Package Package Package Package . Package
Device Type Device Type Device Type Device T Device T
YPe [eTPmicH P ICTPMIcH YP® e TR MIcH P TR mIcH P [cTpmlcA
T.1 SNEASI? ) Wi i SNS4L S )0 wa| sNsa1z 1O W}
s SN74S32 3 @ D! SNULSI? 4 DiND SNHR2 1BING
FMRQ‘“LD A2/ Pasall oD " usa 31/ Fem X2 xD FD | FMS432/F M12  {DXD: F (A
RIE02./ Kt oD {rd ) FIWIR/ AN mp |ND HD | FC1432/F CINIE DD .
MOTOROLA SNIILS32 )
N s-c OMIL 832 ) DMS412 JOIND OM54L 22
DMS4L 932 [ DM14232 JOIND OM74L32
PHILIPS NS 0] NTLS2 {$ N3 [
B F oD D
SIGNETICS NILS32 A ) F O 12
SIEMENS FoRe 5
FUJITSU TR v
HTACHI HOT4L 532 P HOTa% DO
MITms‘" MSIL 532 P{D
NEC L S32 Mo
v
TOSHIBA
Elactrical Characteristics SNS4LS32/SN74L.532
absoluls mazimum ralings over operating {res:ait tempersture range
Swwon veiage, VGO ™ Operatg Noesr B ¢ e Schematics{each g“‘)
Lt vosiuge w tamperaias (o [snaws < _w_ W
SWrage WMo uture (ange ~4§°C s IWC - Yoo
oparating di i (Lt ) “ ta k2 18 1%
SNSALSIZ SNTaL$32 . wuls
N oM WA | WiN WO maAX | U ‘
3oty voriege. VGG a3 ] 5.3 [Ri) 13 (X v
Hgh-wvel outhud aurfent, 10 — 400 — 400 wh
Low-wva) ouigst Cutremt, lg) 1 ] ~A J wing
Oowrsting Wen-aw temowratars, T4 BT s . » K3 N A\
slectricel characteristics over recommended opersting - N N
{ree-air temperaturs range id -
PARAMETER TEST CONDITIONS ¢ MIN TYP § MAX [UNIT ) >
Vin Hm-nul'wwl voliage 2 v
Vit Low-lavel wmput voltage 0.8] Vv 7 cncuT
vy Input clamp voltage Veg=MIN, i) =~ gmA =t.5] v
v, MIN, V=2V,
VO  High-ievel autput voitage |:,?:qu H .1 3 v
2 VCC=MIN, Vi =Vt max,
VoL Lw-evel output voitage 1oL = 4ma 0.25 04| V
frput aurreat at
7] makimum wout voltage Voo =MAX, V;=1y 0.1 ] mA
T High-tgvel npul owrrent Vg =MAX, Vig=2.1v 20 | wA
LTS Low-lessl wnput current Voo aMAX, vy =04V ~0.4 mA
54 s Famay [ -2 - 100
tos Short-owout outpul ourent ¢ | Voo ~MAX [IILS Yemy | <2 paye mA
IcCH  Susply current VCg=MAX Total, outputs hgh i 6.2 mA
IgcL  Supply current - Taozal, oulputs low 49 95 mA
Average pergats
JAge Supply current voeo=sv (50% oty cyola) t.0 mA —
Propagaion delay time, '$32 CIRCUIT
'PLH law-totwgn-evel output Vee= SV,  Tp=25C, " z| m
PHL Propagation dslay time, CL=i%F, AL =00 1 21 as
ugh-10-low-teval outpul r Yeco
Pin Assignment (Top View) 208 3rn
@ N:UI'S JE p—
Vee 48 4 oy W 3A Y ‘J;ﬂ
a3 izl {1 ol Jel (e B I
T - e
PP 3
1 Hptiadatialiati
1A 1B 1Y 2A 2Y GM
LEIZ CIACIT
poditive lagic: Resistor values shown are nominal 4nd 1n ohms
Y=A+0
1Far constions snown as MINGr MAX, use (he appropriate vahe under uperating

AU typicat vahwe are a1 VoG =SV, To=25C.
ONOL more INan one GuIPul SNOuld D4 Shoried ai a Lime.
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Dual 2-Line-to-4-Line Decoder /Demultiplexer

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-FPower TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device T
YPe [CTRImIcF YPe e TRTMIcH YPereTRmIcH PO I ETR [mlcH P TR IM[cH
T SNS4S128 Jt Wi SNS4L S 133 10 w]
o SNMSI Ju IN SNML S 31N
-mmiin  fog L | easimsaman [ 0
FAIRCHLD G s eutin | oD U T iwannsewun [ ob{ ) )
]
MOTOROLA v SN 4L Sy P
! OMS4L $139 )
i
NS.C 0M745139 I DML §138 1]
N
PHLIPS N14S 38 D NTALS 119
S545139 FifBa: W .
SIGNETICS NT4SI1IY Fiep.  we i NT4L S 133 A Q|
— T
SIEMENS ' T
+ T
FUJITSU 4L 5138 M (0 M
HTACH T HOIAL S 138 PO
]
MTSUBISH MTALS 79 x
NEC LS 133 cT
AMD
Electrical Characteristics SNS4LS I 39/SN74LS 139 Pin Assignment (Top View)
absolute maximum ratings over operating :
free-air temperature range € SELECT DATA OUTPUTS
- NABLE
_Supohy vottage, Voe v Operating froe-aw | SAS&LY -$5°C 0 125°C vee 20 “2A 8 1Y0 zvy \
it votlage v lsmostatre range | snray q'c 10 10C it fiafd 2l utfwo]] s
Storage lumperatre (ange ~65'Cto 150°C T T
- — e I W W
recommended opering conditions I a a 8 YO vilvy:
12
SNS4LS 19 SNT4LSI119
MIN_NOM_MAX | MiN_ oM max | ouT
Suouly vollage Voo 45 [EXILR s s5( v 'r{g —I
H-neievel Outpul Curcent. Iy 400 00 | A A8 J0 x93 ¥2 '?'
Lunsgvel dulpul Cwirenl, QL ’ q [ mA L J ! T i ? i
QOperataw liee-as lomperaiwe, Ty ~58 125 [] 0 'C ! 2 3 ) 5 8
slectrical characteristics over recommended operating m“:u NGB
frae-air temperature range SELECY DATA QUTPUTS .
PARAMETER * TEST CONOITIONS t MIN TYP] MAX | UNIT positive logic: see function table
Vipe Rl level npul vollage 2 v .
Vi, Luw-kvel wput_voltaqe 0] v Function Table
v. Nput Clamp vuitage Ve ¢ MIN == 1imA 18] v 'S1%9
roae ot ves Voo *MIN V=2V [seas| 2.5 3¢ v Lsiss
van 1Qhereves votbut vl lage Vit 20,0V, 10p = ~ tmA| SNIALS | 2.7 3.4 (EACH DECODER."DEMULTIPL EXER)
| VEC=MIN.  vy=2V, INPUTS -
o Luneiel Ouloul voltage 03 os| v
o Vi 0.8V, gy * $mA ERABLE ] I SECECT QUTPUTS
\ hpul cwrtent al Maximum VeCAMAX, Vy=1v 0.1 ma Q B A |YOoY)IYz Y3
NPut Oltage H X X H H H H
wry Hughiever adut Cur tent Vo MAX, V=2 v 0] ua L L L|L KN H H
h Loonherel sunl Curtent Veg=MAX, V=0 sV fel mA L L Hl#H L H H
ns Sho ' Carcuit dutput Curent @ | Vi, = MAX, -~ 20 =100{ mA L H LlW MW L H
ce Setwly tunend vee:® MAX,Oujm(t‘:’t‘anbd ‘a i ma L H M |H N B L.
" b Hungh tevel. L = towileve), X = ucgtavant
::"” t1om Buwry seloct vega SV H ;2 ;'; 03
Hi_ . . . .
IPLp | © Any weiout Ta-28C. levals TR Functional Block Diagram
oy CL=isef  Jo |13 D %}.ﬂm}
1pLy | 1rom Endole A~ s oy * 16 2¢ W
Py |10 Any ouipat 2 T tnaeLe '0"0 Dﬂcn
- .
14)
sececT “—‘n > >——— "
INPUTS \ 1v3
'.-{>" 1 ‘oata
¢ QUTPUTS
———- a3 2vd
enasLe 202% s
v 3 LLPPH
e
iv2
e
. seveer )™ ‘_'{>°I . {>—1 -~
weuts g, D | L "‘,
'S139 'L.Si33 DECODER/DEMUTIPLEXER’
1 Fur cOMBitions »n0an as MIN or MAX.  use (he pOpIale vahs it tor the device 1yps.

3 AN 1yprar vakes are a1 Voo =SV, T, =25°C.
® Not more 1han wuipul snuull De SVWted al & hime
4 1PL 4 S INUPAUATON Cetdy tima, Ww to Q0 ievel QUIDE, 1P 3y . (VOPAQSLION Jelay lime, NGH-10°Ow-ievel vulpul.
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4-Line-to- | 6-Line Decoder Demultiplexer

Schottky TLL High- Speed TTL Low- Power Schottky TTL Standerd TTL Low- Power TTL
.| Package Package Package . Package , P sckage
Device Device T Device T Devica T Device T
TP [CTRTmcF YP* ICTP [M[CH YP* e mIcH] TP TR mIcF YP* I CTRmIcF
TI | SNSIS4 J O WOl SKsALI J<¢
- SNIAISA J Dl SNHIAL |54 J WD
| ]
FARCHILD X FoTaI8 b | "D
|
MOTOROLA 1 SNITISA Pl .
N.S.C ! OMS4AL 5184 [ Oms4 154 J D] FIDf DMsAL 1844 OIND]  F D
P 1 DML S 184 © oM JIND]_ FT{OMIAL 1544 oD[ND[ IF(D
PHILIPS NTL SIS [ 78154
S54154 FONU| W)
SIGNETICS . o
SIEMENS FLYIU [1)
FUJTSU
HITACHI HDTILS 154 P HOTAISA / HOZ580 | DPT
MITSUBISHI e o
NEC LPazIs &)
TOSHIBA
Electrical Characteristics SN54 154 /SN74 154 . .
d Function Table

sbsolute maximum ratings over operating free-air temperature range 164, 'L.1S4
Supply veliage, VGO [V | Operaung free-ar Tswse' | -8¢ 0 12sT heuTs ourmuTS
Input_ voltsge T575V | tomperature range [swiv 0% 1o T0C GiGz2 [0 C B A O 23485867069 101112131418

s omperal: ~65%C 10 150C Lt LLL LHHAHHHHNHNSHRHANHA

lo"-9.‘ Mote rohge 2 (SN LLLAN M L HHHHHENWHHHNNANN

recommendad opersting conditions LLPLLML ] HHLKHHHMNHNHANHE N NN

L L L L HH N MW H L KEHHHHHHEAHHHAN |

SNS4 184 SN74154 T LL LHLL H HHHLHHHHHKNKRHNHDS

L L LHLH M H HHHLHHHNHENHNHAHNHKN

MiNd_NOM MAX |MIN _NOM MAX L L L H WL H H M N HHLB AN HEH NN

Supply voltags, Yoo [ %] S  sslaxs § 5.28| v [ LHHH M HHHHENHLHNEHKEHHMN
Hign-levei owiput current. Ioy ~800 —800 | pA L L M LLULU| MW HHHEHKLHHKHNNHEN

— b - T3 16| mA LL HLLnh M HHMHHAHHNRLHNHNHNHHN .
Low Qutput current. 1gf, LL [ HWLUROU ] HHWHY N HLHE NN NN
Gperdting free-air_temperature. T4 —55 125] 0 W] T L H LKA H HHHHHHNHHHKHHLHKHARN

3 iath . L L HH L L KK HE XN HHHAENRHAHKL KN
nlccmf:al charactaristics over recommended operating CL ] WRL O] 6 0 HHHWNRHHHHNLHRN
free- air temperature range L L H KWL H HHHHHHEN®MNHKHHNLHN

L L nHHH MM HHAHHKHANHNHWFHHAEHAERL

‘PARMETERI TEST CONDITIONS T [MIN TYP§ MAX [uraT P B e N R I

Viy High-level input voltage 2 v H L X X x x H 4 #HHHHEHHNAKEHKHNHHN

V)| Low-level mput voltage 0.8 .v "M X X x x MR OHHAHNEHRKKHKENNR RN
¥ toul clamp voltege VGG =MIN, 1y=—12mA -.5] v H oo ilagh el L=iow level, X = wrslevent

i} Voo =MIN, Viy=2V, . .

v High-1 4 .4 v 3
oH igh-level output vollage VIL=0.8V, lon=-t0uA 2, 3 Functionsl Block Diagram
VEC=MIN, Vip=2V, N
v - 3 3
oL  Low-level ovipwt voitage Vi) 0.8V, gL =16mA 0.2 ety v i - ]
2
" Input cutrenl at maxwmum Voo =MAX, Vi=S.5V | oma P ,_{ f
nput_vollage / B 3
[ High-level 1nput cursent Voo =MAX, Vi=2.4V 0l ua (L o H
V1L Low-level input current Voo =MAX, V=04V ~i.6] mA o2(l3) “
SRS | 20 —55 3
10s  Short-circwt oulput current ® | Vo = MAX, swe =i = ™I
- - . 4
| s - VoC =MAX SNSe" u_w| “Q"D'[‘D;T -
CC  Sueply See Note SNIC W% : T )HiLs
from A, B, C, or D nputs N 22, [:] il
1
'PLH | ivough 3 levals of loge no Ml meur <8 D I D s ¢
trom A, B, C, or O nputs vgoe =Sy, JamT U
1PH . 2 N o™ . !

L 1 thiougn 3 lavels of logo CL=15pF, R =400Q 2 g sy O OUTRUTS
\PLH | lrom erher strobe input 20 B[ s : T [ . :
1PHL from ether sirobe mput (1] 21| s . . (10)

= '
Pin Assignment (Top View) og{)—[{)f "
. v ~PUS LM E] L) - 19]
cc n - A p || ay,
. @ (e bl e b L) s £ e Al o L L e ) L o L e B
,___F ¥}
A & 0 0 ot v 13 e o312 l!lu
<9 "
UD
L S I I T ) L
al— 1
] S|
RangERRn) s
ure sSHHsFH s ¢ﬂu_, - )
ooeoTs 154, 'L154 4-LINE-TO- 16-LINE DECODER ./ DEMULTIPLEXER
posme logic: see functiont tatle NOTE: ICC i inessured with ail wputs grounded end Wi outpuls open

1 For condiiions shown as MIN o MAX, use the .u;mmu valve

S AU typiodd values are at Voo =SV, To=25C.
®Not more then one output snowd be thorted 81 3 twme. .
® tpL_H=propagation gelay nme. low-10-tugh-level output

IPHL ™propeganon gelay lUime. high-io-low-level output

for the type.
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Octal Buffers/Line Drivers/Line Receivers

Schitky TTL

High- Speed TTL

Low-Power Schottky TTL

Standard TTL

Low-Power

TTL

Package

Device Type

C|P[MCF

Device Type

Package
CiP{M

7 Device Type

Package

PIMEF

Package

Device Type

CiPiM

- Oevice Type

Package

clpTmkr

T L

SNSAL S244

YL

U ‘T3D

FAIRCHLD

SNTELS244

MOTOROLA

NS C

PHLIPS

SIGNETICS

"SIEMENS

FUATSU

HITACH

MITSUBISH

NEC

TOSHIBA

Electrical Characteristics SNS54LS244/SN74L.S244

absoluts meximum ratings over oparating [ree-eir temperature range

Supoty_voltage, VGG W | Ooeranna treo-mr | SNSALS] $5C 1o 175C
Input voltage SJV*] 1amoeralwe range ISN“LS 0°C 10 10°C
Inisremutior vortage 5.5V Storage tamperature ranae €5°C 10 180°C
fecommended operating conditions
L5S4L5244 SNT4LS244 uNIT
MIN NOM MAX | MIN NOM MAX

Suoply voitage, VCC a5 S $.5)4.78 S $ 25 v
Hign-tevel output Gwrrent. 1QH 1 1St mA
Low-tevel output current. 0L 12 24§ ma
Operating hes-mr temperature. Ja S5 128 [ Wi C

slectrical charscteristics over recommended operating
frae-air temperature range (unless otherwise noted)

Pin Assignment

(Top View)

Al typcat valuas are at Yoo -8V, T4 28°C

@HNol more than one oulput snould be horted a1 & tima, and duralion of the shor(-cwewl showd nal eaceed One second

NOTE 2 .Losd orcust and voltege wava lrms are shown on page 311,

SN74LS
PARAMETER TEST CONDITION. T
CONOITIONS T i Tv s wAx] UM . 4 A A g
Vi High-levet inpul vollage 2 v Dabl ] ] 1 .
YiL Low-level input voltage 0.¢ v w P e T T o
ViIK Ingut “clamd voltage VCC=MIN, If= - (Ima -8 v SNBALS244 (4 SNTALE244 (4. N}
Hysterame{VT + VT -] VEC =MiN 0.2 0.4 v )
VCCTMIN,  Vin=2v,
v High-lsvel output voft L~ YILmex. 10K = - 3pA . v ‘
lsvel Ouipyl age
on M . . VEC=MIN, ViN=2v, .
VIL=0.8V. 104 *MAX .
VGG =MIN. |16y =12ma 8.4
VoL  Low-level output vottage iy =2V, v
Vi =V max | lg =24mA 6.5
VoC =MAX. [vg=2 v 4]
Viy=1v, uA
Off-stats culout currenl,
H0ZL  iow-tever vﬂuﬂino’_onm Vip =V max | Vo =0.4v il
0 Ill‘t’lll'l :t:‘r:m al maxnmum VGE=MAX, vi=1v o.1| ma
|- ——ifput_vailage
Hegn-lovet t 1, .
ny o hanevet input ourcen VOO =MAX, V=27V 2| ua
hi Low-tevel 1nput current VGG =MAX, ViL =0.4V -0.2] mA
108 Short-crcut nulput Gurrent & VCC =MAX ~40 ~228| mA
Qut [ Al 13 3
: U2 2 { Vg = MAX - 2
Qutputs low 5244 14 a“®
] S ont A
cc wooly ourr Y Outouts coen -
9 oulputs h
asadh LS k1 M
swilching characteristics, Voe 5V, Ta 25°C -
-
PARAMETER TEST CONDITIONS MIN  TYP MAX|umIT
Propagation deiay tme,
PLH g eto-rugn-tevel outout ! i
Propaganon deiay tima, Cy =45F, Ry -6670, ' ) -
PHL o to-tow-tavel autpul See Nots 2 ? 8o
PZL  Quiput enadie time 10 low tavel 20 30| ns
1PZH _ Oulput anadle me to hgn level [} 23| ns .
Quiout @ sadte time
1
'PLZ rom tow levet CL=%F. AL -66m, i Bl
s K 2
onz 2::::;-::. time Sés Kote 10 18| ns
tFor conmiions shown as MIN or MAX. ysa Ihe vahm under [
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U

Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops

Schottky TTL High-Speed TTL Low-Power Scholtky TTL Standerd TTL Low-Power TTL
T
Package Package . Package . Package Package
Device Type Device Type Device Type Device Type —T—] Device Type
P CTrMlc YPe TR IMIcE PelcTPImlcs YPe TR M PecTr M
T SNS4SIN 341 [ SR3LS373 Iz [}
+ SN745313 1IN I SNIAL SN 3 1DIN) N
i
FAIRCHILD + - T
I
MOTOROLA : 1
NS.C o
PHILIPS -
SIGNETICS - hant et
SIEMENS
FUUITSU -
HITACH r
|
MITSUBISHI 0 v
NEC
TOSHIBA | { '
{ 1 I
Electrical Characteristics SN54LS373/SN74L.S373 X . .
Pin Assignments (Top View)
absolute maximum ratings over operating free-air temperature rangs
Supoly vollage, Voo v IOpoulmq liae-an ISNSALS -$5T 10 125C == mmoew e =" PRI A PRSI M
1nput voiage V| tomperatwre range [snns 0C to 10T JHU" U 'l wijeijulisijnijnile WA BTG N
]3\0’!9« temperature range -65T 1o 150C | -8 @_% o
87 373
. Y - PURCTION Fam
recommend operating conditions T
’ SN54LS373 | SN74LS373 NIt v cowrmou | e
CRENCE ]
MIN_NOM_MAX | MIN NOM MAX i N P
| o
Supply vollage, Voo 4.5 5 5.5| ¢.18 § 5.28)1 v e sHe i HsHelw I : : . .
High-tave! output currant, 1o -4 ~2.6) mA e C e e mhr-uhr-ul—
High-level oulput vorage. Vou 5.8 55| v -
TCiock enadie tgn | 15 15 SNBALSITI(N)  SN74LSI7TI U, N) wnn un
Pulse with, 1y lT:Iook anadie hgn ry ) 2y SNB4SI73 (I} SNT4§373 L, N} IRaNPARERY LATCHES
Soptup ume, ISyTYP 0l 0l ns
Hold tme, 10 104 ny
Operating tree-aw temperature, T -55 128 a 0| ¢C "”“m?';:‘::““
electrical characteristics over recommended opersting free-air
temperature range (unless otherwise noted) "
PARAMETER TEST_CONDITIONSS _|MIN_TYP§ MAX [uUNIT - —
ViM Hgh-tevel mpul voltage 2 3
ViL Lowelovel mpul voltage 0.8 v T
Vik__ input clamp vollage VoC =MIN, 1=~ 18mA T NEIK] 0 :
- - 1
VoH  Hwneleval output veliage Vee =MIN, Vyy=av. ! 24 v a o
* Vi =V max, 10y BMAX |
Voo =MIN, 4 03 ey
Voir.  Low-ievel aulput vollage VIH*2V, 1oL =2mA 0.35 6.5, V a ™
Vi =V max 0 0
Otf-s1ate outwut current, VGG =MAX, Vi =2V, (1]
) . A -
OZH  \ oniovel voltags applied vo=2. 0. o 0 1
. Ofisiate Guipul curent, VEC TMAX, V=2V, | ua 1” o LTI
0L -iaver vollage applied Vo=0.4v H .
1
] Irput current at YOO =MAX. V=TV 3.1 ma 0=
manmum npul voilage 9 [
WH High-mvel nput current Ve =MAX. V=21V W] uA «
Iy Low-level noui current Voo *MAXTV =TIV . 0.4 ma ) =
Igg___Short-cwoust oulput current § | VCC =MAX -3 ~130| mA 8o .
Ve =MAX, > i12)
'CC  Suppty ourtent ofmul conrol a1 43V LLSH: u @} mA 9 —- 50
ha
switching characleristics, Voo =5V, TA=25C : 1
[RLT3
FROM TO H a :{ D=
PARAM ™
AMETER aneut) | (ouTAuT) TEST CONDITIONS | N TYP o1 ~
| !max \ a ) e
1PLH Data ©am 0 12 3] 0
{PHy, : Cy =4SpF. Ay =6610 ; 12 nn
PLH Clac or Any O See Notes 2 amd ) . Cal w© ° :
PHL snaole " & nm
PpZH Qutput Any 0 15 o «
. EMABLE (11)
1p2L Conrat ! 25 a _DO_J -
ey Quiput Any O Cy =?oF. AL =6670. 12
gy 2 Contros See Note 3 15

1 For conditions shown &3 MIN & MAX, use (e 2ppropriate value specilied under recommended

operating congitions.
AU typca) vales are af Voo =SV T4 =25T,

J. See kad cwcuits and wavelorms on pags J-ti,

NOTES: 2. Mauimum clook frequency 18 testeC wiln atl outpuls loaded.

§ Hot more (nan one output Shuuld De SNOrted 31 & Lime and duraion of Tthe sNOFT crcul Shouid

not vaceed one second.

Imax Smaumum clock frequency

IPLH ®Propagalion Jdelay t:me, low-lo-nigh-tevel Ouipul
1pHL “propagaton defay ime, hegh-10-low-level outpul

1P Z14 ®Outpul anadle Lime (o fugh iesel
IRz ®outpul enable tune 10 low level
1P Z Wouipul disable time irom high lavel
1pg 2 ®ouipul drsable linie fiom 1ow ievol
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