LATEY LALATWIUNR 256 X 256 W (B
256 x 256 PIXELS DIGITIZER

Ton
wenlszing 8§3121wya5

wiEdTedu  nreFaSann

l& . g v I B o
ﬂ?qgwﬁwuﬁutﬁuaaunuouaoﬂnfﬁﬂuwwwunaﬂgmsﬂ?ng1ﬂ1n77uﬁ1&m1umﬁn
MATLLAUARAR TN T TN

- - t 7 v [ %3
aniuina Tulataraauinan 3auvmsanenseiio
In19fnen 2534

008466



“~ Lo [ 4 < .
L e LIS LATAVINUATIWIUNGR 256%256 (11267)

g d
Tan u1a U5z9ng 3?3121w9aa
-j -
Ulg 17=aN nIetaieun
< -
A1wIEA L nAtAARE IMN T TN

daoy a P4 I'4 )
a1 1Tanydsngn 81317827908 ND nawdqa

's ar g *» » - oa
ANE I INTTUEINGT anﬁuutnﬂTuTaawﬁz?autnaﬂtqwqmnnﬂi aﬂanizuvagua

o ¢ o ¥ e : o /¢
Tyl Igganwes ativu duduniiena nﬂsannﬂawunanga1ﬂ?mm1qaﬁﬁun17uﬁﬂaa5

< < '4
R e IR T R e R IR TR 1 X4 T e RYARLYE |

fad
............................... ceees  DIRINUGNEN

CralNKY 1 - RS- 2 - WoH. BN .. & - )

T R P T T T T
CN O - T oo I TN AR )

-t » .
k-‘::‘,ﬂ .
==

e e et et N334N17
(evvnnnn. ettt ced)

et ettt .. NTIUNT



unu1
- 4

1uﬂa3uun11tﬂaau§a§anﬂe (ANALOG) Yﬁtﬁuﬁaganﬁeaaaaa (DI-
. l o ' ) o v I3 o
GITAL) gnu1un?ﬁﬂ1szﬁunuaa1qna1qn710 Taglaw1¥n 171 auEaYAEUADNT

- . . a d
1§u§a§an1w (IMAGE) 15&ﬁuﬂaganaquﬂsnuﬂuqﬂ1u7mnsanw1ufsu7aua15 P RET
10178 TUD 8193399 U 1130 N 15U SeN2aNan N (IMAGE PROCESSING )Uuav
. ¢ '4 ' ] < va v -
ﬁﬂuﬂsnuﬁYuu:sQnﬂﬂﬁﬂisTaﬁu1ﬁaaﬁaunﬂuﬂﬂtﬁuauvﬂ nTinudseIaiinantInia

wa e - I's [ ] o v o - <
UTBMWUANIY ATTILATIEUAIMDIEAIL NANN L NAINUNTUEINIHTINE 1RUAE AR 9

4 ' o v, a v Y., ﬁal v ) 4 a o «
anun umn11118u31u1ﬁﬂﬂﬂuuaﬁt unazmaqﬂﬁtnsacuaanQﬂuﬂﬁuﬁsngq Uazan

' o - (d ' . <4
WR182E19UTENBUAN  1du  AANWILABINNA2INTY UATMUIEAIINIINAN 1 LRI
4 [ 4 : v ] 8 of '
tUasuﬁmmqmnqwauwaannﬁﬂa1u1vgﬁLﬁuﬁu Fetualgnautiy =017 L awrztuniag
° 4 [ |5 - ) ' < Ve W 1 UH
SIUNEIAYINIUL IWTIEHIIAUNINAA  URETHUWINRI SN T E T utin dautuilz i
4 “ P ¢ € wa hy v P v
1Aa98vNB6A1Y 10U InTaTAaNNIL@aT N1ANAITHRAILAITINAITNAINITONA19IRTUE 10

v X ' . 2 X vV o4 < ' < «
AINTITHF Bl LATMUILAININNINTUTINTIAINGNAY a5 TuBaLL ANAINITANN
UIRNEI6 MU TENIRNANIWL G

YuTa1oqﬁuaunuasLﬁunﬂ1a¥ﬂcLﬂiaoLnunﬂwnLﬁuﬁmmﬂmauwaanYﬁtﬁu
[y - a o ' o 4 - ’ 4 .
Yauan1963aaa  Uariiunnasuiaga21u31IWanITUTE LAUNRAY 9 NNR1I8ITen
- < A4 a ' 4., Y L
tUﬁauxﬁuaudauusnnﬁaauynusﬂ (FONTEND) naununnagaTUYﬁﬂ1sTaﬁum1¢ |
L] T g (
maTﬂ?unﬁ7ﬁ§ﬂﬁﬁzL§u1ﬁ1ﬂﬂﬂgn Taa?ﬁﬁﬂaaztSaanaqnﬂwﬁﬂﬂqqnuqﬂnsmﬁﬂuq1n

o . ' o Y} 4 4 ] a
MItanItY uasd I TauI U G Taa gy IO IATHL ATANNIN UYL ATRIABNT -

[4 - -~ 4 - A’
187 IBM PT/XT,AT MTaNA2NUWARLLA (COMPATIBLE)



CRLT|

Abstract
-
unn 2
I's
1QUTSQQH
a P I's
PaUL IR AN IUWUE
-~ L2 d
anﬁmsqmduuanQtnsac
pu |
unn 3
A1TIANIW
<
119¢A00W
< [
SEUUNITLALUAIWIUIR 256%256 IARDATW
4 :
unn 4
A1TNI4IUTANINITANSY

p I's P’
:jmﬁﬁﬁﬁeﬂuﬁawsuas

'3 .
TWarI1TnAIININU
I'$ '
Tysunsudadsug
)
unn 5
. o P
T gzguanwznnonunaqTﬂzqn17nqﬁLsﬂun 1
~. ﬁiﬂﬂmnﬁdﬂqquasuuqnﬂquﬁin
e

waInasn WU Ea 1Y
nenTINYTEAd
} %) -
tand1Ta19a
pu |
unn 6

analula

11

11

13

18

19

39

40

41

42

43

44



S = Yo o D - = & ' ¥ o o v v
wnanstluenashanulidwiunisidnuiensfinwwiniu eugralnhluliusslevdmunise

Lddnsdllansdu anvtavnudlvidaudasilom wazdesdeddadivesenarsynasaninisiiluly



[ YRR TIPS - '3 <
HIMAINAUNUS  NITLAUAINDUIR 256 X 256 34
o 4 4
unANyEI ugYTEIng R?aﬂ31wgaa
ugdITeiu nedadamn

i 4 1

213178MITA¥T UIBATIONAND UEREGE
- (uﬁ

TERUNITRANMI qadﬁunsvudﬁﬁaiumna

dn118nen w.d. 2534

44

< Y] ' . o 3 o v <
?un111nun1wtnﬂénuqaﬂaﬂuﬂﬂuu TuddanauIznI1a WAL L NUTI8RY
- 1Y) o - < 4 s ¢ o o
iagalauns ﬁwanﬁnnmauwucntuacaﬂnquﬂnsmnaztﬂaauﬁmmﬂmauﬁaaﬂ
» ﬁ aa 0. N . < ) Y o~
(analog) InliitdudggrueIcaa  (digital) naﬂuﬂsan1Qﬂunﬂ1ﬁun§q 1 uuy
4 (] 1 0 .,8 - s'u . & as 2
1ﬂ91n§0u1nua51uuw7naﬂa um?uﬂﬂguuutanuTaaﬁwsnﬁm1uﬁ1ﬂwwuﬁnuuﬁn
{ < < - o <4 ]
qun1mtUaauﬁmmqmauﬁaan1ﬁuﬁagaa?aaanﬂnaqu11§4ﬂ1u11anqzn115018 LAY
v a4 < PP ﬁ ' . w
71ﬂﬂgﬂaﬂ AMTdIINLagTad Ll auaAwNdIuIa Ly 256 x 256 3aman1wﬁ1uﬂsnn11a
3 2 < 4 4 ﬁ - oo () []
981U 1w1ﬂsdﬁuﬂ1nqsunaunﬂwngntﬂaauz URPUILVLAIRDAURIRIUUNUIZAIIY
. TR [ -~
INLanuL a8 Nﬂ?zuﬁﬁﬂﬁ€0u1ﬂ

- - e o B, P I3 : < o e
TUINEMUWUTATUUILUNL FUA LNANATUAITLOUATIN B9 L AuAIwInTAduN

[ [ - -} ¢ [ <
Lﬁuauqaaniutnutﬁuﬁmmﬂmaaaaa n?ﬁqﬂnsmxﬂasuﬁmwnmauﬂaan1ﬁu§3aaan§

ﬂ?wu11§q1un111ﬂgauﬁaga1uudaztﬁuaunuTaﬁaqanuﬂa 256 UM 47 256
Liu detiumiagaininSedaetioune 64 ATalufsavieaw Tasn131¥ static
ram 2 67 waztépanuuuiN1dieAuLeIasnauiiztaaniTasfiatUne IBM PC/XT
/K;";ﬁ?zzéggqﬁﬁﬁwhuﬁgYa 91T h AN 0L SEuTd TN TN (program) AIuax

Y] =3 N oo, - X
LasTEIIUTEBUNITIAUAINUTIARFEAINE I B Y-



Thesis Title 256x256 pixels digitizer
Nare Mr. PRAWIT SIRIJARUPAIBUL
Mr. VIRASIN SONGCHAIWATTANA
Thesis Advisor Mr. ATTASIT LASAKUL
Level of Study Bachelor Degree in industrial (Electronic)

Acadenmic Year 1991
Abstract

Many years ago,keeping image to memory (or digitizer) was
very slow and resolution was limited. One.reson is that high
speed analg to digital converter'devices were very expensive and
rare to find.

Nowaday, semiconductor technology is enhanced, high speed
and high resolution ADC are aviable in some resonable or quite
low cost. To construct a digitizer of 256 by 256 pixels/picture
frame is possible. However another problem of using normal
accesstime RAM with fast ADC should be solved by any particular
vays.

——< This paper describes a hardware digitizer that preferably
digitise hte analogue video image into gray level at standard TV
scannign rate by wusing a high speed ADC. Resolution of 256x256
pixels and 8 "gray bits require a 64 Kbyte RAM capable of being
written into at the rate of 256 bytes in a single TV active scan
line of 51.2 uS or 100 nS per byte and using static RAM. The

prototype is accompleted on an IBM PC/XT/AT or compatible machine.
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29 TUBNAGYINA W

10a1uanﬁmm1mﬂqz¥u1aﬁﬁmmﬁm input 301§u§mq1mnww71u(composit

4 4 - .
signal) iwahamiawausndgyoe  JniwnaweanIndgyin sync  T9 sync 3IE
Usenaudas H-sync asdnnis sync NI9AIMRUIUAU, V-sync @8 sync NINAIM
v s o .
UUIEY  Uarseusndgyae BLANK  Tenastsenay H-BLANK, V-BLANK iwdauiu

: ¥ v
dogna sync ?qaﬁaaztiaulﬂu BLOCK DIAGRAM naoqcﬁ1u1aaqzﬂ

qunnw

composit signal INITUHARGYIN  f———— HOYYIW sync

dyyan BLANK

(fyamnw)

ﬂﬁﬂzunaqvqafnwwuuisﬂscnauaqa LM318 2 &7 v LM318 &uTnar
. . s wod o % .

tﬁu1017 inverting AMP TaglenIMUINNALIYYIW  composit signal uae

[ v ar : k14 4.
ﬁquﬁ1nﬂ1u1zaugqaﬁnaqﬁmm1m1§ava VR § K U8z3¢d DIODE NABAY ground

. Ddu o 2 -4 ] [l (Y]
ALNIMUINARURYNINITGa L BATYYIN sync N9TY I IURDURRYQYIUAIW BABHIUL T
o A ; \ v 4 o
LM318 @2n 2 qstﬁuveﬂi inverting AMP lnﬁaunnn1ﬂn 1 vasgu1TadIu
- * 4! IJ UJ o

sraunavanIela VR 5 k naaagnnﬂ,s 18y LM318 &Inday  uard§1u1Tndgy
tpupavdyyiaianas VR 10 k

2937usAfyy M BLANK Xeazuienauaas LM311, LS241 uas
74LS121 3rdu1InusnfgyIn H-BLANK sanuqtalasni7ufu VR Sk Feae1iiu
f2uFuTedunaeRyy adet 1an3In LS241  uasavadedwluse 74121 TearTuigyaw

. UJU L [ Vg V)

N30 LS241  UAXI=nIMUINUTUAIINAIINIAIREIRTNIRa 18I TI U ATy aN
H-BLANK ioﬁaé1u DATA SHEET N1flasuazavvTuansdqmyis V-BLANK asldnpue
f191194AA18 H-BLANK iﬂ?slﬁuQQQT Low pass filter TaaTd OP-Amp OP,
uard@NITnUTuTERun1InInnasTynutaats VR 5 k uazar(d 74LS121 U¥u

L2 | YA 2
A3UNIINT IR INTHIAA TUNIRITFTIUTBNIRYY IR V-BLANK
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2937017A 7 L dedgyn clock

N - . ’ v 3
WITUILTIENAANIT089NTT  oscilate FearUsznaudas  X-TAL 3

4 : [y U .
TU393I03E1ER2 D § MHz ¥e3rdTensunas 74LS04 91U NOT GATE umriign

: 4
A21MAIUNIU 500  uAr 200 T output 3riilu squar wave @1NN 5 MHz

437 ANALOG TO DIGITAL

13u7¢a7#uﬂaoﬁmm1m analog 1ﬁtﬁu§mm1m Digital 8 BIT 341y
293781913608 CA3318 FeastiMM DC 5V wazael¥ DC 5V Niiusedy voltage
B19BMazIHavll input clock signal NAR2INE 5 MHz L dudugnntiunas
sampling &nya feﬁmmqm input #asgn sampling N 5a§mm1mnﬂw#t1wﬁﬁnﬂ1
usndnIn sync uar BLANK  panuad §q¥uunﬁﬂnon1uan§mmﬂmn1w 29397
NRIINWAIE196U Uar CA3318 Narda il R,»R.,R, uar R, uar R @al¥aliity
N1TUNY  Voltage t¥WaiiuTedy Voltage tluna3899B v WatHtunai U380 Ray
Lﬂat1ﬂgaﬂn equivalent circuit may CA3318 ﬁazu

.

249439 Counter

2939038 TEN NG an TALS193 MmN 4 &9 Feeils synchronous 4
Bit Binary Up/Down Counter (Dual clock with clear) Taa# 7415193
azfinliafiiu counter Up/Down ué?u1c37§t1ﬁqz1ﬁtawﬂsn17 count up tn1
&u uazqs?ﬁﬁmmﬁmnaq out.put 1ﬁu Binary 4 Bit Tesni7tau clock
{51707 5 count up waril Logic ®ad count down ifu "1" Lﬁagﬂqndqﬂi
1 74LS193 §a 1 fiuaTuiiuau  @a 1111  AszranrTnaleszn 12 ABn
carry (p1{thiu clock mas T4LS193 §47 2 ﬁvasdaﬁnﬁmvtﬁu&?ﬂt?aaﬂuﬁv
§37 4 uar 74LS193 Hv 4 Fanazrianasiive i Binary &eud 0000H T4 FFFFH
§¢aszﬁu address TMun RAM 12474935 Tagn19 count ﬁ?zﬁﬁﬂﬂT count 1y
uaziIzuga count ﬁﬁnws%uﬁmmﬂm clear ©1 14 (¥1u1Tas T4LS193 2 §4u9n

z0n clear aaafy Nnay H-BLANK War 74LS193 &9 3 uar 4 arJuFgny

clear 370 V-BLANK Te5uu131n 74LS257 Tearnaraandyl
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2435 Blank Multiplexer

tﬁu IC 74LS245 (2 line to 1 line Data Select or/Multiple-
-xer With 3 state output) i 1C taandyyonsin 2 line to 1 line
¥y :
TAETUIN3TUILYIN1T1REN V-BLANK uar H-BLANK T4 V-BLANK usr H-BLANK
§ v
uarlTenavelg 2 dau
- .
1. V-BLANK uar H-BLANK nu13ndqaia input
< v X
2. V-BLANK uayr H-BLANK niL3187713184
¥91u mode naeﬂqstisuﬁagaacYundaﬂQQﬂuiﬂazﬁwnﬁstaantaqﬁmmﬂm
=] . . 1% v '
V-BLANK Uar H-BLANK nu1310 input twsqzasnﬂ1nn11tiaunagaao1unuva
. o . <4 v - ' va . [y -
A71431 Sync NuRQgIn input NLIINT MTaR1INAN2TRAD IENITNDAYABAININN
Y] [ ' B [ Y] P v (X7 1
L11aaﬁnﬂ1snuae@nuqaﬂqﬂuﬂqgnaaeaﬂunL1waaen11 uan1a8lu mode MaAINIT

@
) . ° . -~
mui’agaaana'znnmamwm t‘:']'a'uﬁué'aﬁaammé’mmm H-BLANK Uar V-

d Y d o . 4 L
BLANK Ni3185190uta9 iwannaTitbananinusi20an ulteauastasnt dudaeng-

<

. v o 0 - v <4 < v v
-fpyYIuIIN input 1B IWIRRIQANTANRIIAAD t'ma']'u1aﬂna§amﬂtﬂu‘t'}uamanuﬁ

2 ' ﬁu s 4 v ' <<l a 4 /
18 Az il duae e AP IANINNAIINIINNNAANAIEIATaNIaaY 9

2429 address multiplexer

42 . ) :
Lﬁu1¢a1nqsnﬂn17t5anﬁmmﬁm (multiplexer) 1wav address Tuar
UYsenaualsigya address Bav 2 #9uAa
o
1. address nu1IInINITAR counter
o4
2. address ny1’n computer
. d, 1 1 o
TURIULAINIT sampling awWnTdNgIuGREany computer 1313898
] - . < .
s address nuwa’IIanie counter ARILNINTT LAUATIWT AR YQYIN input
. Y] . < ' . < v ) v B
composit uasisaaqnﬁﬂﬁflﬂﬂﬂﬁéﬂﬂ?ﬂﬂ?ﬂﬂ?ﬁnlTﬂﬂaﬂﬂﬂTHQSQﬂﬁaﬂ AaIuY
¥ o - v 4 . I3
fun address U3r@ad sync AUBaYaNILNINITLAY

fIuTUn1TRaeaf computer (37107016 8133zidu load m3a save

P v v < 4 » ' v
Uazau q t113zaavifaqnin address nu1Inn computer twa1wn11nﬁatnna§a

- ¥
umwgnﬂm
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29It Ue Ny Sync uat Blank

¥
293 THAEuN LY 2 daufe
* -
1) ¥3T01tuaRQyIR Sync

2) 2v3TAnaiyyan Blank

1) 2937t dadiyy m  Sync ’ERIMATOULNLIN V-sync uar H-sync
TearUirnauaas 74LS123 2 62 U9 V-sync eFudggrainput 131017 Tl
. | . . - vﬁ &
74LS193 &N 4 wminasartdasnggia plus THidy V-syne TREAIINAIINDEY
s unTnlTuiaal8a2MaMNIY 1M /U H-sync  arFufggiasannsa
u4 . - )
carry Bay T4LS193 éaf 2  ardauan3ninnaidedqgintasty 7415123 Tiiiu
Fym H-sync TASAIUNIINBESTQYINIEFINITaUTUTAA 18828 UN UL TuiY
2) 293TALuedgyan Blank AsUTrnaueds 74LS123 2 §2 WaRrn149nA
- o e ¢ - -4 IJ v
MR INENANNITLAEINYINITAMUARYYIN sync IWSIUA LURBUAIINA IS DB Ry-

T nTaan 17U TUATR2 A IUNI

WUILAINRI
<Y . . . o
QuNtL 31381 MNI8A2INA MY static nuae 32 KByte 2 &7 Tagse
N e dl’ [v] Q.! ud ds L] ~
uuqnutnnuaganuauazﬂvo Tag69n 1 [zinuevLe address O000H OOFFH
04 dﬂ ] ~ . ar 1 e
LazAINn 2 JI=LNUANUE O100H FFFFH Zv32ufuuazisiniiy 64 KByte waa

. ¢ o D . . 3{ [V ) . '
?cﬂstnwnunagaﬁﬂuqu 1 AWHER  UARsTUIIITURIETENUIERIINILURT HME2256

ALP-8

2437 Decode port

ﬁ o 1 e 4 & . .
tJuRauravn17Ranaly computer 1WaNIENIN1TAIRQY I Read/Write
' - N . £ 5
UHIEA2IHIT Tastu2937uariIn1T decode 171u port Lua3 2F1 ¥9Tu port
Y 4. Y
189 computer §IUUILITNWAR Uaxld Do tﬂuaﬂaﬁagannwn175@1ﬂ?u1qw7d1uu
. ' v "o e ﬁ - [ .
n17 outport @1undy 2F1 @2 "0" ariduniTiisundlgaluin

N17 outport ®Iumie 2F1 @28 "1" ariduni1TsunilgalIINin
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79395 Buffer

1 o ' ' a
1ud7uuaztﬁu Buffer n?ﬁt#au1zn1ﬁanwa10 9 12y computer AUNI

] ‘ 4 o L} 4 u
A9 naﬁ14Q11wanasﬂaanun11d¢uﬂu§a§anaawaﬂa TudunasTY 7T4LS244 11w

BUFFER

2997 MUGMII8A21437 (decode memory)

] : . .
T42937U3LTEnRUA28 T4LS85 Tviilu 4Bit Magnitude Comparator
~ay o -~ a -t ) . ’
LT3 TnlieTun1T decode Tampdaninni3ravnnTLilisuLfsyTEnI1eduntena

- . 14 4 . 2 JH
address (A __,A,_,A, _,A ) DURIUVUNEEY DIP SWITCH niTinnuanu Tunu

. 3 L) 1] . 4 ~
1591017 decode 17TUAUNUINMUIBAR2INIIN DOOO: 0000 DOOO:FFFF

2437 Digital to analog

o
ﬂslﬁuiqi1ﬂuﬂaqﬁmmﬂm Digital tﬂuﬁmmwm analog Tesa1R82939
¥ 4 :
R-2R Ladder Tun7fuici¥ea R = 500 2R = 1K Tearddgnia inputtiudgyiw

Digital 37u7u 8 Bit n?aﬁaga?unﬁoaﬁ1wui1uqﬁ1na1uﬂactﬁuﬁmmﬂm analog

L |
W3 BRIV IW

24?9 mixer
ﬂ < . w o o~ v v oo S .
LU TINRENANUINTFNIY AN UIYYIR Sync 1 B1@280% T9lY
»
op-Amp 2 @17 Taaxﬁuaqwi inverting amp %4 2 qa Taa?uqﬂuﬁnastﬁu in-
. s X X o o
verting amp LYY summing uasdvdquﬁmmqmtﬁﬂqan 2 faliazdmrTadTusedy

naedyaatants VR 5k uasdiun1aufy gain navdngqiaienis VR 50 k

Data Buffer

d. '
1ilu_Buffer MiNNIaEINTayaTa 2 dnasTaaszdunanasuautineu
- 4 3
nIaitautlan811 1 TN MAYIN MEMR 789 computer  UarazHAndntacaa
. ) 4, .
dn17y Hight impedance TuNIANNINAT Samping Kagauu Data bus ?vtﬁuia
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#include <stdio.h>

#include <dos.h>

#include <math.h>

#include <conio.h>

#include <(graphics.h>

#idefine tv_seg O0xD000 /% work 1image */

#define VGA_MEM O0xA000 /% vga monitor *»/

unsigned char ar[2561[1287];

char buffl[16384] 3 /% array for 256X256 pattern */

char #menulfl] = {("[P] samPling...... =
"[L]l Load image....",

1"

"[S] Save image....",
"[G] display gray..",
"CEscl Exit........ " ¥
extern void far wrcolori);
extern void far freeze ()3
extern void far no_frz t);

extern void far setcur ()3

extern void far setVvVGAa ()3

main()

int y,status=0,mode=1,made=1,menu=1;
char choich,sw ; - -
setVGA (0x13)3
setcur (1,1,1);
scrn ()3

do
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choich = getch ()3
switch (choich)
{
case 'p’:
if (mode==1)
{
no_frz O;
mode=23;
}
else
if (mode==2)
{
freeze ()3
mode=13;
}

break;

case 1’

load2 ()

we

break

we

case ’s’ :

wse

save2 ()

break

case’g’:
—— -compmaggl )3
dis_grayl ();

break ;

}
setcur (10,5,1);
} while ( ((int) choich != 27) ) 3
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gotoxy (9,21);puts ("EXIT [Y/NI].. ")
sw = getch )3

switch (sw)

b

case 'y’ :
setVGA (3)s3exit(1);
break;

case 'Y’ :

setVGA (3)sexit (1)

break;

default :
main ()3
}

setVGA (3);

scrn ()

int x1,y1,x2,v2,c,i,d,x,¥3

v1=0:x2=3203y2=03Cc=39;
for (x1=03x1<155x1++)
{linev (x1,y1,x2,y2,C);
Vi+4+43x2~-~-3y24++35Cc=Cc~-33;

}
¥y1=2003x1=03;x2=3203;¢c=39;
for (y2=200;3y2>1843y2--)
{linev (x1,y1,x2,¥2,C)}
Vi--3x1++;x2--3¢c=Cc-33;
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}
¥y1=0;3;x1=320;x2=3205¢c=39;
for (y2=2013y2>1843y2--)
{linev (x1,¥y1,x2,y2,c);
X1l--3y1+4+43;x2--3¢c=Cc~-33

}

¥1=03x1=03x2=03c=39;

for (y2=200;3;y2>1843y2--)
{linev (x1,¥y1,x2,y2,C);
X1++5y14+43x24+5Cc=Cc-33

}

c=39;
set_color_REG ()3

set_gray_REG ()3

linev (96,80,224,80,12)31linev (224,80,224,140,12);
linev (224,140,96,140,12)31inev (96,140,96,80,12); /+body%/
c=T70;

for (j=81;3j<1403;3++4)

{
for (i=97;i<2245i++)
{
putdotV (i,Jj,c);
}
c++3
}

gotoxy (14,16);puts ("LOAD-SAVE-SHOW");
statl (0)s3;nosound ();

stats (0)3;statd (0);
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nosound ()3

linev (53,153,248,153,3);1inevV (248,153,248,172,3);

linev (248,172,53,172,3)s31inevV (53,172,53,153,3);/%command%/
linevV (248,153,258,163,3)31ineVv (258,163,258,182,3);

linev (258,182,63,182,3);linev (53,172,63,182,3)3;

linev (248,172,258,182,3);

c=40;

for (j=173;3<182;3j++)

{
for (i=563;1i<249;3i++4)
{

putdotVv (i+(¢(j-173),J,¢)s

for (i=249;1<25831i++)

{
for (j=15433<17253++)
{

putdotVv i, j+(i-249),c);

c--3

for (y=4;y<9:3y++)

{
gotoxy (12,y):
puts (menully-41);

-26~



load2 ) /% load pattern 256 X 256 pixel #/

{
int 1,J
long int k = OL ;
FILE #fp 3
char af22] 3

gotoxy (9,21); puts ("Filename..")j;gotoxy (19,21);

gets (a) 3
if ¢ (fp = fopenta,”"rb")) != NULL)
{
gotoxy (9,21);puts (" wait for load..");

statl (1);

for (i=0; i<4 ; i++4)

fseek (fp, (long) i#16384,0) ;
fread «buff,16384,1,fp);
for (j=0 ; Jj<16384; j++)

{

pokeb (tv_seg, (long) Jj+k, (bufffjl)) ;

}
k== k#16384L;
}

fclose (fp) ;

else

gotoxy (9,21);puts ("



gotoxy (9,21);puts (" --ERROR--") 3

getch ();

gotoxy (9,21);puts (" ") 3
}

gotoxy (9,21)3puts (" ") 3
scrn ()3

}
statl (int flag0)
{
int i,J;
linev (106,95,118,95,127);31ineV (118,95,118,107,127);

linev (118,107,106,107,127);1ineVv (106,107,106,95,127);

if (flag0==1)

{
for (j=963j<106;5j++)
{
for (i=107:;i<117s5i++).
{
putdotv ¢i,Jj,56);
) )
} \
}
else

if (flag0==0)
{
for (j=963;3<1063j++)
{
for (i=107;3i<117;3i+4)
{
putdotv (i, j,13);
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} -
stats (int flagl)
{
int 1,33
linev (146,95,158,95,127);1ineVv (158,95,158,107,127)3
linev (158,107,146,107,127)s1ineV (146,107,146,95,127)3
if (flagil==1)
{
for (j=96;J<1063Jj++)
{
for (i1=147;i<15751i++4)
{

putdotV (i, Jj,56);

H
else
if (flagi==0)
{
for (j=9633<106;j++)
{
for (i=147;i<157;i++)
{

putdotVv (i,Jj,13);
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save2 () /% save pattern 256 X 256 pixel #/
{

int i1,J 3

long int k=0L ;3

FILE *fp ;

char brC22] 3

gotoxy (9,21);3;puts ("Filename..")s;gotoxy (19,21);
gets (b) 3
if ((fp = fopentb,"wb")) != NULL)
{
gotoxy (9,21)3puts (" wait for save.."):

stats (1)
for (i = 05 i<4 ;5 i++)
{
for (j=0; Jj<16384; Jj++)
{
bufffjl = peekb(tv_seg, (long) j+k) ;
}
fseek(fp,(long) 1%16384,0) ;
fwrite(buff,16384,1,fp) 3
k = k + 16384L;
} " .

fclose (fp) 3

else

{
gotoxy (9,21);s;puts (" --ERROR--") 3
getch ()3



e

gotoxy (8,21);puts (" ")

}

gotoxy (9,21); puts (" ")

scrn ()3

statd «(int flag2)
{
int i,J;
linev (186,95,198,95,127)31ineV (198,95,198,107,127);

linev (198,107,186,107,127);31ineV (186,107,186,95,127);

if (flag2==1)

{
for (j=96;j<1063j++)
{
for (i=1893i<19951i++)
{
putdotVv (i,J3,56);
}
}
}
else

if (flag2==0)
{
for (j=9633<1063j++)
{
for (i=1873;i<1973i++)
{

putdotv (i,j,13)s;
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}
set_color_REG ()
{

int i;

for (i=13i<113i++)

{ wrcolor (i,63,6%i,0); }

for (i=113i<21;i++)

{ wrcolor (i,63-6%(i-11),63,0); }
for (i=213i<313i++4)

{ wrcolor (i,0,63,6%(i-213); }
for (i=313;i<413i++)

{ wrcolor (i,0;63—6*(i—31),63); }
for (i=413i<515i++4)

{ wrcolor (i,€6+4(i-41),0,63); ?}
for (i=513i<645i++)

{ wrcolor (i,63,0,63-6%(i-51)); }

}

set_gray _REG ()
{
int i3
wrcolor (14,63,63,0);
for (i=64;3;i<1283i++)
{ wrcolor (i,i,i,i); }

}

putdotV (int x,int y,int color)
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long int offsets
offset = (long) (320%y)+x;

pokeb (VGA_MEM,offset,color);

lineVv (x1,y1,x2,y2,c)
int x1,y1,x2,y2,¢c 3
{
int x,y,deltax,deltay 3
int xstep,ystep,d 3
X = X1 5y = y1 ;
xstep = 1 j;ystep = 1 3
if (x1 > x2)
xstep = -1 ;
else

if (y1 > y2)

we

ystep = -1

deltax = abs (x2 - x1) 3

deltay = abs (y2 - y1) 3
if (deltax == 0)
d = -1 ;
else
d =0 3
while ( (x != x2) ! (y != y2)

{
putdotV (x,y,c) 3

if «(d < 0)



d = d + deltax ;
}
else
{
X = X + xstep 3
d =d - deltay ;
}

compressl ()
{
int i,J,x=0,y=0;
long int step=0;
setVGA (0x13)3;
set_gray_REG ()3
for (i=0;1<12831i++)
{
for (j=03j<2563j=3+2)
{
arCyl[xl=peekdb (tv_seg, (long)
y++3
}
step=step+512L;
y=03 x++3

}

dis_grayl O

{ char swv;

(j+step);



int x,y=0,value;

int x1,y1,x2,y2,c;
y1=10;x2=230;y2=103¢c=127;
for (x1=783x1<93;x1++)
{linev (x1,y1,x2,y2,¢C);

Vi++4:X2--5y2++3c=c-43}

y1=163;x1=78;3;%x2=231;¢c=127;
for(y2=163;y2>148;3y2--)
{linev (x1,y1,x2,¥2,¢C)3

yi--3x1+4+3x2--35¢c=c-4;}

V1=10:x1=2303;x2=230;c=1273
for (y2=163;y2>148;3y2--)
{linev (x1,y1,x2,y2,cC);

Xl--3yl4+435x2--35c=c-431}

y1=103x1=783x2=T8;¢=127;
for (y2=163;y2>148;y2--)
{linev (x1,y1,x2,y2,¢c)3

X1++35y1++3x2+4+5c=c-4;3}

set_gray_reg ();
for (x=0;x<128;3x++)
{
for (y=03;y<128;y++)
{
value = (arCx1Lyl)/4;

putdotv (x+90,y+23,value+64);
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gotoxy (8,24);puts ("Do you want to expand?[Y/N1");

sw = getch )3
switch (sw)
{
case ’y’:
compress ()3
dis_wit )3
break;
case 'Y’:
compress ()3
dis_wit )3
break;
case ’n’:
setVGA (0x13)3;
scrn ()3
break;
case 'N’:
setVGA (0Ox13)3;
scrn ()3
break;
default:
compressl ();
dis_grayl ()3

}

compress ()
{
int i,J,x=0,y=0,value,xi,y1,x2,¥2,cC3
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long int step=0;
setVGA (0x13);
set_gray_REG ()3
for (i=031i<200;i++)
{
for (j=03j<128;3j++)
{
ar[x]l[yl=peekb(tv_seg, (long) (j+5120+step));
yt+3
}
step=step+256;
v=03 X++3;
}
v1=0;y2=2003x1=15¢c=1273
for(x2=13;x2<32;x2++)
{linev (x1,yl1,x2,y2,¢C)3
X1l++3¢c=c-23}
for (x=0;x<2003x++)
{
for(y=0;y<128;y++)
{
value=(ar[xJCyl)/4;

putdotv (y+32,x,value+64);

}
y=0;
}
}
dis_wit ()
{

long int step=0;3int i,Jj,x=0,y=0,value,x1,y1,x2,y2,cC3;
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for (i=03;1<20031++4)
{
for (j=1283;3<2563j++)
{
arfx]Cyl=peekb(tv_seg, (long)
y++3
}
step=step+256;
v=0; Xx++3
}
for (x=03x<2003x++)
{
for(y=0;y<128;y++)

{

value=(arCx1Cyl)/4;
putdotv (y+160,x,value+64);
}
v=0;
}
v1=0;y2=200;x1=319;3;¢c=1273
for(x2=319;x2>287;x2--)
{lineV (x1,y1,x2,¥2,C)3
Xl--3c=c-23}
getch();setVGA (0x13); scrn ()

}

(j+5120+4step));
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DATA SHEET -

O
FUJITSL

,:_8224256-15-X/-15LL-X

108 256K BIT LOW POWER SRAM

* »

1,768 WORDS x 8 BITS CMOS STATIC RANDOM
ACCESS MEMORY WITH DATA RETENTION
AND LOW POWER

Jitsu MB84256-X is a 32,768-words by 8-bits static random accoss memory
d wth a CMOS silicon gate procoss. The memory ulilizus asynchronouse
7 andmay be maintainud in any state for an indefinite perod of lina Al pins are
ampadiv, and a single +5 volls powur supply is required.
L4
W3B4256-X is ideally suited for use in micioprocessor systems and other
ro alions where fast accoss lime and vase of use are required. All duvices offer the

gus of low power dissipation, low cost and high podoimance.

Organzation: 32,768 words x 8 bits
. fast accoss ime: 150 ns max. (MBB84256-15-X/-151.L-X)
‘ Complatsly static operation: No clock required
TTL campalible inputoutputs
Th1ao-state outputs
Commaon data input/output
Single «5V power supply, 110% tolerance
; ‘ow power standby: | 1 mW max. (CMOS levol)
: 27.5 mW max. (TTL lovol)
Data remntion current : 50 B A rnax. (MBB4256-15-%
5 pA max. (MBB4256-15L1.-))
at T,5 = 40 10 +40°C

e

Data remkntion: 2.0V min.
28-pin 600mil DIP (Suttix: -P)

28-pin 450mil Bund-~lypo Flal package (Suthix: —PF)
32-pad LCC (Suftix: —CV)

t

¢ ¥SOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol - Value Unlt
.. 1%ly Voltage Vee ~0.51047.0 v
"+4Voliage Vi 0510V .+ 05 | V
— .
“ “3ut Voltage Vour { 0510 Vet 05 | v
¥ —
1
- “Yerature Undor Bias T BIAS —40 10 485 °c
* a6 Tomparanure | CERAMIC | o ~6510 + 150 .o
) ¥ PLASTIC ~-4010 1125

¥ -7% Permanent device damago may occur il the above Absolute Moximum
' Roetings aie excoeded. gunctional operation should be resvicted 10 the
"t conditons as dotailad in tho operalional scctions of this data sheet.
Exposure 1o absolute maximum fating conditions for extended petiods may
aflvot device reliability.

i

P ——

PLASTIC PACKAGE’
DIP-28P-M02 FPT-28P-M02.

““W{‘d
CERAMIC PACKAGE
LCC-32C-AD2

PIN ASSIGNMENT

AT 27} %o
A2l 21 §E .~
A% 73 = VW
A Cl o -ZLDAa
A A
AQE 6 22024,
I v: F16E .~
3 P i [e]5
e T vcwgl,___“w
A el &g
AoD 30. m DVOn
Vo, ) i,
Vo, [ 15, I 17)21 1Og
Vo301 i 1S3 vog
GNO [ 4; ! Vo3 VO,
: !
A X
u Yec_
o MA el WE As
a2y P2,
Ag 5 | Ld rzgﬂAa
A e I h;
s | Eihe
A 27|
4y F—*n
A ! 2 |nC
28y ow FE
Ayle YOP viEw F,;‘_ﬁ
Ay [0 , B4 Mo
39 [11] s
neli2 i F~ YO8
vo,hhag rn 2L 10y
. rrad Froa

14,1516 12 1o 19
. I VO, IGND o, 1 1v0g
VO3 NC Vo,

Van Purn |
{J.

This device conlains chovitry 10 prote the Inputs agalnst damage
due 10 high slatic voliages or wleaaric {wids. Howwver, it b advised
that normal precautians o tahon to av id apphicalion of any vokage
highot than maximuin rated vollagms 1 this high Impudance crcul,

.
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me Measuremen?s

T TR et stne w0 .,

B DEFINITION

Rise times, fall times, and the position and number of cycles in
burst are also specified. '

Both RS-170A and the FCC provide recommended limits for these
parameters, but the two standards have different definitions for
the various time intervals. For example, the FCC specifies sync
width between the 90% (~4 IRE) points of the two transitions,
while RS-170A specifies sync width between the 509% (—20IRE)
points. Be sure to confirm the definition for each parameter s
YOu measure jt,

Even when differences in definition are taken info account,
RS-170A and the FCC give different recommended limits for the
various sync pulse parameters. The RS-170A requirements are
generally more stringent. Pulse widih requirements for tf,
standards are given in Figures 6 and 7.

Yy N

= -\k“

BLANKING '
{60 RE Y 7 W09uSECL02,86C H Res WHITE
714 mv) SYNC 10 BLANKING ENQ . .
"‘"""nzw SEC a tyuSEC !
FHONT —SYNCTOBURSTEND COLOR
oot AN et T T
1.5p H
: 1y SEC BREEZWAY _ D gl 16y SEC
6y SEC BUAST
25, SEC REF BLACK
i [ n SYNC e LEVEL
A7 SEC .1 uSEC {
T 10 1RE LT 4iRE 7S IRE
——— REF BURST —l—‘—- ~— BLANKING
A AMPLITUDE LEVEL
20 InE ! |
40IRE ! REF SYNC
AMPLITUCE

Figure 6. RS-170A pulse width requirements,

el 1045 uSEC MINIMUM e
T1.49 LSEC MAXIMUM *
127
USEC —— T T 822 SEC MINIMUM e,
MIN
T 7.34 WSEC MARIMUM e
023
435710 ?
= 508 uSEC i
Min
—-) | e 0244 0254 —pw|  ougem
pSeC uSEC
MAL MAX,
+4 IRE
IRe 90% TO 110%
0 1R OF M 3YNC
-4 IRE AMPLITUDE
VERTICAL
BLANKING
19 LINES MINIMUM
21 LINES MAKIMIIM *
B8T1Q 11 CYCLES
OF CHROMINANCE
16 1HE SUBCAARIER
- 40 1RE
* RECOMMENLZC YninyfS GrLY

Figure 7. FCC pulse width requirements.



5404,/7404

Hex Inverter

Schottky TTL : High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package . Package . Package . Package Package
Device Type Device Type Device Type Device Type Device Type
YPe e TPTMICF YPe CTRTmIcF PO TCTRTMICF YPe S TPTM[CF YPe e TPTMIGF
Tl SNS54504 I v | SNSer04 1G] Wil { SNSAL S04 o) W] SNS404 3D wal SNSILO4 3 DN T
i SNT4504 J DIND SNT4H04 SN SNTAL S04 J DN SN7404 3 (U N)] SNTALO& $ DINOIT S
FAIRCHILD F M54S04/F MIS04|DW F M54H04/F MIr04 |Du1 F 2] Fus S0, Femsoe o A | FMs404/F MINOL [D0 FQ
FC14504/F C9S04 [Dusi D F L74H04/F C9 HO4 [0 [P FCILSH/ FON S04 of) [#D FO | FM404/F Canoa [0uD]PG
MCII08 LG FQ M L5404 (X F &)
MOTOROLA ™M C3008 LudP@ JF QY SNI4L S04 P MG7404 LOJPD
NS.C DM S54H04 I DMS4L 504 OME404 3G NG W] DMS54L04 J DINQ Fi
i DMT4S04 INOD! DM741104 JUANG) OM74L504 ] DM 7404 JWIND! OM74L.04 JOINQ FQ
PHILIPS N14504 3] NI4HOA [ N744. 504 i F JH241/7404 W
554504 FWwlAQ Wi | S54H04 FUL1Ad) W2 S54ue FL]AD w2
SIGNETICS N74S04 F (A0 W | NT4HO4 F (AL N74L S04 A D NY404 FOlaW
SIEMENS : FoRzIT @) r
FUJITSY 4L S04 M) MBALE D{D
HITACH HDT4504 O[PS HOTAL S04 Fa HD7404/HDZ522 | W]PD
MITSUBISH! M55004 ) M74L S04 P M53204 PO
NEC 14504 CDi 4L S04 Ca; uPB235 XD
TOSHIBA TD3404A PO
Electrical Characteristics SN54L504/SN74LS04
absolule maximum iatings over dperaling {ree-asir temperature rangs
Suppiy vollage. ¥ig W Overatagy av ShSALS ~SC 10 e .
et vobe v wapeass gy [T T w ot Schematics (each gate)
Stage temparalus “angs -8C 1w IwC
opersting
SNE4LSO4 SN74LS04
N NOM__ MAK | MIN NOM _ wmax | UNT
Supoty volteys, VoG 495 4 35 L) $ 3% v
High-level Vil Curtent, 10p - 400 - 400 ud
Low-laval QAP Gurfem gy 4 [ mA
Oarating Hoe-ar lompeiatwe, Ty -85 25 0 n ‘c
- T
electrical characteristics over recommended operating
free-air temperatuie range
PARAMETER TEST CONDITIONS t MIN TYP 1 MaxfuniT
ViK Hign-tevel_input_vokage 2 v
Vi Low-level inpul vultaye 0.8) Vv
! ) - M1 - = o
vy Nput_clamp voitage :gg :,: t/.l: lvlmAm" 1.5] v T TR T
R . =ViL 3
High-te { ) o4 Tdn[ven]
VoW  High-tevel output voliage oA ax 21 3 v m ]
VEC™MIN, Viy=2v, Input clamp diodes not on
VoL Lowdevsl outpur vaitage gL = AmA 04 v SNSAL YSNTAL * circults. ‘S04 CIRCUIT
" Input owrreat at Vog=MAX, Vi=1v o] ma ‘04. 'LO4 CIRCUITS
maumum input vollage .
[ITet High-tevel mput current Voo =MAX | Viy=2.1v 20| uA
[ITN Low-level ingut Surrent VGG =MAX, Vg =0.4V —0.4] mA
Short-cucurt T saLs Famty | ~20 ~100
t =MAX
05 output ausrear @ VCCmMAX  1—iCS Famiy [ =70 "] ™
IcCH  Supply current Voo =MAX Total, outputs hugn L2 2.4 mA
icgL  Supply current Tolal, outputs low 3.6 681 ma .
Average per gate .
[ Suppt L ; A
ce ety ouren: Voo=sy {50% outy cycle) o4 =
PLH Propagator oslay Lime, 9 151 s
1ow-10-hyh-isvel dutput Vee=8v,  Ta=25C,
Propagation oelay iima, CL=I5PF, R =2rQ
'PHL high-10-low-laval outpul ¢ )
Pin Assignments (Top View)
Vee
® ® A e
Yee 6A 6Y SA SY 4A  ay 1Y 8A 8Y OND SY SA 4y wpuy inputT .
Jul L oL fiel ol 5 el Jus) fe2) i) [is) (9] [s 4 ooy A
$ E’ oKD
Pj [Dj h | rﬂ [{>1 ‘HO4 CIRCUIT ‘1304 CIRCUIT
'||r11[1|r1cr1|[‘]|[']:[‘ algHa0gangngh
1A 1Y zA 2y 3A 3Y OND VA 2Y 2A voo 3A 3Y 4A
positive logic ©
LY flesistor values shown are nominal snd ln ohms

1For conthtions shown &3 MIN o MAX, use the approprate vaive specitied under recommended operating Conditions.
TAI-1ypical vaiues are at VoG = 5V, Ta=25C.

*Nol more than OMe Oulput 3nwsd Do 3n0red AL & [ime, BNd for SNSAH'/SNTAM' ana SN54S'/ SNT4S', ouation of short-Girauil Should not exceed 1 Sowund.



5408 /7408

Quadruple 2-Input Positive-AND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
YPereTPIMICH c[P[m[cF YPe ICTPIMIcF YPe FeTPIM[cF YPe IcTPmIcr
Tl SNS4508 J Wi SNS4L 508 3 Wi | SNS408 Juy Wi,
-t SN14508 R SNIIL S08 1IN SN1408 JIiNt
FAIRCHILD FIS4508, M504 of: 3 |F M54H08 °F M3K08 1D/ A {rususon, reson [} FG | Fms408/F Monod [0 Fu
OIS, FON0) AL FT |F C14108/F Cavod D 1 Ipor, FCIL50 - FCaL sty [O[A Y@ | FCre08/F Canos  [O{P 1)
MC3101 Lt Fi
MOTOROLA MC 200t LR Fu| SN74LSOR P 1 MC 7408 Py
NS.C. DM54H08 3 [N OMS4L 508 P ¢ DM5208 Juftni| Wi DMs4L08
. DM 14+H08 45 INY OMML S08 P OM 1208 N DM74L08
PHILIPS NT4508 | N74H08 [ NT4L S08 v N7408 ) -
S34H08 Fiylas wL S5408 FOAL] Wl
SIGNETICS N74508 a0 NT4H08 Fri-la) N14L SO8 2 NT408 Fusan)
1
SIEMENS Foen B
FUJITSU 741 508 M1
HITACH HD 14L S0y P nomaénngs;g [Py
MITSUBISHI ML S08 P M53208 U
NEC TaLs08 X £PB234 ED
TOSHIBA TD3408 P
Eloctrical Charactaristics SNS4LSOB/SN74L508
4bsolule masimum retings ovar opersting free-air tamperature fangde
Sundy vltem VoC W Ooerptng koe-sw [ stsacs ~8C te 125C Schematics (each gate)
Nl vtage W lampeialwe fbnge | snias oC W WcC
s emitior olisw 3 sy Stwage lamoscaiore rarge -64°C 10 150°C voe
3 di - ™ e 310
SNEALS08 SN74LS08
N NOM__ MAK | MIN WNOM__ wmax | YMT
Supuiy voitage, Vo 43 5 55 [ ) 5 25 v INPUTS QUTP
Hgrwesl APl Curren, by - 800 - 800 Py A —q v M ut
Low lesel wipul Ewrem, 10, e [} mA 8
Olaraiions lrow-an Vemperators Ta o8 175 o 10 03 ¥ 3 o =
electrical characteristics over recommanded aperating ps GND
free-air temperature range ) .
PARAMETER TEST CONDITIONS { MIN TYP § MAX [UNIT 9 CirRCUIT
Vin High-teval wput voitage 2 v
Vi Low-ievel mput voliage o v
Vi Input clamp votiage Von=MIN, || = ~|gmA =15| v
VCo=MIN, Vy=2v,
v “ovel 3 ¢ v
OH  High-tevel output voitage Jon ~MAX 2.7 3.4
VCo=MIN, Vige2v
-lavel 2L
VoL Low-level ouiput valage & =T 0,28 0¢| v
g
I Inout ourrent at VEo=MAX, V| =1y 01| ma
M mum inpul  voltage
{ITY) High-ievel inpul_currant Voo =MAX Vig=2.v 20| 4n
Iy, Low-level mnput current Vog =MAX Vi =0.4v =0.4| mA
Short circcun S4LS Family | —20 —100 !
'05 bt current & vee=Max LS Family | —20 Zioo| ™ .
ICCH %wnly current Ve =MAX Tolal, outpuls ugh 2.4 4.8! mA
iccL  Supply current Total, outpuls low 4.4 8.8] mA
* Average pergale
IcC  supply owrrent vee=5v., (509 duty cycie) 0.85 mA *S08 CIRCUIT
Prosagaton detay ume, g
[ 15
PLH low-to-tugn-level oulput vee=5Y, Ta=25C. 1" .
Propagglion deiay Lime, CL=I15F, R =20
PHL  onetorlow-level output R
Pin Assignment. (Top View)
VCC 6 a4 &Y B w3y
1!
1)_[13) iz} [11] [i0] [91[8 e "
ENEER T
1r1r
. L] ,I
T LRI T
1A B " A 8 ¥ GND
puil:o logig : Resistor values shown are nominal and in ohms.
Y= Al
1 For condilions shown s MIN or MAX, use m; Appropiiate values undor opermng

L AN 1ypical values are a1 Voo =SV,
* Not

Ta=25C.

Mmore (hon One oulpul showld be shorlud al a ttme, and for SN54S°'/SNT4S’, duration of oulpul Short circuit should not eaceed one se00nd,




5432,/7432

Quadruple 2-Input Positive-OR Gate

67

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package Package Package , Package Package
° Device Type Device Type Device Type Device Type
Device TYPe [ TR TMICF c[P[M[cH P [P IM[cH Pe [cIPMIcH C[P[M[CF
SN54532 1) WO SNSALSI2 [) WD SN5432 JO Wi
Tl SN74532 1 OIMD SNTALS32 J DIND| SN7432 U OIND
FMS4%32,/ FI9332 oD i) FUSALSS? /FUR 137 o D | FM5432/F MINI2 [0D F Oy
FARCHILD |- Wl 70 foss /RS [op [WD| (7O | FOIA3/F GSN32JODPD
MOTOROLA SISy FT
DML S32 [0} DM5432 JOND OMS54L 32
NS.C. OMSILS R @ DM74232 JOIND DM74L32
PHILIPS N74532 [0) NTAL 532 [0) N7432 0]
kaaid . F ol L]
SIGNETICS NTALS32 AQD) Wz FOf s
SlEMENS FLHEIT [
FUJTSY s D
HITACHI HD74L $32 PO HDY432 OPO)
MITSUBISHI MS3L 832 PO
NEC LSz c®
TOSHIBA
Electricel Characteristics SNB4LS32/SN74LS22
sbsolute maximum ratings over operating free-air temperaiure range
Sunohy voneqe. Yo v Operatng Woo-en | snsacs ~98C e 19 Schematxcs( each ﬂltg)
Trgut vorege v lemonratire ringe [ swrecs vc w0 we
Sirege temoeratrs range ~85°C 10 I30°C o
P! ing ions. 1000 1000 & i 8
SNBALS3Z SNTALEIZ G Ladt]
L) NOWM MAX N INOM MAX A
Sunply voflage, Voo 4.8 $ $5 an 8§ 3. A
Hogh-level QUTDUt orret, be - 400 - 00 Ty
Low-tovel outpid oureent, 10 4 1 bl
Opersting Woe-sw tomperatrn, ¥ 5 -3 123 [ n t ’
electrical characteristics over recommended operating
free-sir temperature range
PARAMETER TEST CONDITIONS t MIN_ TYP 1 MAX [uNiT
V]H___Migh-tevet input voltage 2 v
Vit Low-isvel Input voltage 0.8 Vv 12 U
Vi input olamp voitage VGC=MIN, |y= —1gmA —15| v
VOCmMIN,  Vigm=2v,
Von  High-leve! output voltage 1oH=MAX 27 3 v »
VOL  Lowsevel output voltsge 'Voch::.::;«. ViL=V|L max, 0.25 08| v
Input ourrent at L
i maximum input voltage VeemMAX, Vy=1v | oS
W4 Higndevel input ourrent Voo =MAX, ViH=2.7v 20| uA a .
NIt Low-level input_ourrent VeguMAX, Vi =0,4v =0.4 ] mA
|5eLs Famiy [ ~20 =100
‘os Short-olrouit owtput ourrent ¢ Yoo ~MAX I'"LS Famiy | =20 T mA []
'COH__ Suoply current Total, outputs gh 3.0 82| ma
oot Supply ourrent Vog=MAX Total, outputs low 4.9 95| mA
Average pergate
1 Suopt ¢ v v A
ce uoply ourren ce= (50% duty oycle) 1.0 m
Propagation delay time, )
PLH _towtohignevel_outout Veom SV, Taesc, I P .
Propagation delay time, CL=18F, R =2
'PHL high-to-low-leval output " 2| m
Pin Assignment (Top View)
® . A
rad
Wec 48 M 4y 3 A 3
14]_{iz] [12)[17]_{ie ft
1 ] ? 8 e
[% LE) PP
1 21814 s e My
18 1V ZA ¥ GND
L832 CInCLIY
itive logic:
:G:A“; tic Resistor values shown are nomwnal and in ohms
tFor conditions shown 8s MIN or MAX, use the aopropriste valve undar operating
$AN typroal values are at Voo=SY, Ta=25C.

@Not more than one output shoutd be shorted at a time.
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5474,/7T474 Dual D-Type Positive-Edge- Triggered Flip-Flop with Preset and Clear
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package . Package , Packsge . Packags
Device T Device Type Deavice Type Daevice T Device Type
P [CTPMIcF] YP® TP Im[cF YP® IeTPIMIcH P ePM[cH c[PMm[cH
SNSASTA 19 SN54HT4 I w SNSaLS T4 IO wif SN54T4 1D wQf SNSALT4 1 DIND[TD
T.L SN4STL 3 OIND SNTEHTI 1 OND SNILSTH 1 OIND SN74TA JOIND] SNLTE J MO T
FMS4ST4/F MIST4|OXD FMSAHT4/F MIHT¢ |DD F @] rwsesn stemsre oh $@] FM5478/F MINT4 [D] F QN
FAIRCHILD FG1ST4/F 09574 [0 |70 FCTarIa/F GOt [oD|PD]  F @) s srowsie | 60| 70| [FB] FoTaTa/F GaNTe [DDIP
MOTOROLA SNTALS T Py .
OM54H T JOND OM5ALS T4 P Q) DM5AT4 JDIND]  wd{ OMSaLIL J D|ND FQ
N‘s‘c' DM ST ND DM 74474 J DN, DMILS 74 DM 7474 J O{ND OM74L T J UIND FQ
mups N14S574 [} GJJ131/1AHH NTLS T [u] CINI/NN [,
S54574 S54H74 FO[A W) 55474 FOla W
SIGNETICS N74S 74 N7aHT4 FOAD NTALS T4 A NYTL FOA®D]
|
SIEMENS I
FUJITSU 5N MD MB420 . MO
Am HD 74574 [o] & HDTALS T4 P @ HD7474/HD 2510 OPD
MlTsl‘B'SH' MTA574 G0 ML ST4 P @ MS327/M5314 P
NEC 14574 cd LS C #PB214 DO{C D
TOSHIBA TCIHMA P
Electricsl Cherscteristics SN54L.574/SN74LS74
absoiute mexlmum ratings over opersting free-sir temperature range
Swaly vohawe Voo v Oswerrg Woa-ss | SNSALS ~35C 10 tac 3 i nt T View
ingwt voitoye s.v Sewries i [ToNTaLS ¥C 0 10T Pin_Assignments-(Top )
Biorb temosratwe renge —45C 1o 1MrC @ @
P & it 7
SNBALST4 SNT4LST4 e VoG CLA D XK A 0 PR 19 0 OND & 20 @R
PN RONTTYNACITMIT__Nos/ ff waX DEMYMEMEMENE D ][9] T2} [i1] Tro) [o][®
Suooly vehees, VOO 43 s s “en 1] " v T ‘-A I J 1 I
Hgh-lvel auiput ewrent, gy ) -4 i o ™ ol
Lowtovel aigut ourrent, Loy 4 ] ma P o * ° g o
o~ 1 o e 2 7 » ; 2 7 ar PR CLA cLA PR
oovl o Cne u 25 5 L . b ox ox
. Vigh-le el date (Y 731 v o, ? -2 %
naiedandiond Cow-taver date 701 a7 s ‘ 1
Tt hald 1w, Voo (1l st ) B0t H A s e 2
Ovorwing Wou-ae tomporanea, Ta -53 us [ e w] < Y 1D I1CK 1PR 1Q 10 GND 1cK 10 c:.a vee c:.h o xx
7|cc!ri‘cnl' ch-ru;t:risﬁc: over recommended operating Functional Table
ree-air tomperature range 4 . y F
PARAMETER® TEST CONDITIONS 1| MIN TYR$ MAX JUNIT 74, 'H74, 'LS74, 'S74 (See Note 2)
Vi High-level input voltage 2 v INPUTS OUTPUTS
Vi Lowsievel input_voliags 08| v PRESET CLEAR CLOCK D | @ @ | -
vy Input_clamp votiage VEC=MIN, 1y = -18mA ~-1,5] v L H X X HoL
VGG =MIN,  Vig=2v, H x X L H
v High-teval outpuy A .
O High 1 voltage VIL=0.8Y. loy=MAX Ty ¥ L L x  ox|w oW
NCo=MIN, V=2V, B H H H H H L
A { -tevel 4
QL Low-evel output voltage VIL=0.0V. Iop = émA 0.25 0. v " " 1 L L "
Input current at 2;:."" : ; " H o X 9% 3
Iy nput Sronet Vog=MAX, Vi=7v 02 'mA .
voltage . o
C ook LA Functional Block Diagram
0D, 1. K. 20
Migh-leve! Cloar 10 —
(M Vgt currant rasel Voo =MAX, V=2,V wl " retser i
Clook 20
0.1.K, 0.4 P .
Low-evet Cloar ~0.8
"L_ input current D raset Veg=MaY, Vi=0dv -0.8 mA
Glook -0.4
Short-cwewit * Seriss S4L S —20 ~100 croex s
[ =MAX
08 output current & [Sunes 74LS vee -20 - 100 mA
Supply current 3
ice (averags per tip-fiop) Voo =MAX, Sees Note ¢ [ 8| ma °
[} olock frequency vog=sy 25 33 MHz ‘T4, ‘S74, "MIE, 'LST4, "LTA DUAL DFLIP FLOP WITH CLEAR AND PRESEY
LK from clear, presst or clook Ta=5c, 3 )
(as approprieta) 1o Q@ or G CL=t%nF, ns
1PHL R =20 o 40
NOTES I 1 Wnh att outputs onen, tCC 19 measurad with the O and § oulpuls high in turn,
At the time of massurement, the olock input is grounded
2 H=hgh leve! (steady state), L =low level {steady statg), X=trratevant
1 =transition trom low 10 high teve!.
Qo=tha leve! of O before the input were .
* Thia contiquration 13 nonstable: that 15, 11 wik not Persist when predet
and cladr inputs return 10 therr inactive [high) lesel. .
1For conditons shown as MIN or MAX, use ths app 8 value urder

$AH typical values are at Voo =5V,

TA=25C.

#Nul more than nne output snould be shorted at a time,
®Ip 4 Moropagation dalay Uime, low to-high-leve output;

tpiy|_ *propegation delay time, high-to:

low-lavel output ;

The arrow indicate the edge of tho Glook puise usad for rafence: | fac the nising edge
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54121/74121 Monostable Multivibrator with Schmitt- Trigger Input
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package . . Package Package ) Package
evice Type Device Type Device Type Device Type Dexice Typs
Device Type [ THIM[CF] YPe TP IMIcH YPe [eTPme c[P[m[cr YPe (TR MIcH
§ SN5412) in, wil SNsaL iz TTNL[Ta
T.I. N SNTaZ1 T[N SNTaILIZt TENTATL
N F MS4121/F M9503 (O] FA
FAIRCHILD FCT4121/F C9503 |D7,1PG,
MC542) LO| FAq,
MOTOROLA MoTaI21 OECINES
NS.C N OMs8121 JOIND Wl
S.C. DMTaIZ0 JOINT
PHILIPS FIK101774121 [}
558121 FLlam wl
*
SIGNETICS NT4IZ1 Fafam|  [wa
SIEMENS -~ FLKI0) D
FUJITSU
HITACH - HD74171/HD2543 | QPD)
L]
MITSUBISHI M53321 20
NEC
TOSHIBA ToRITIA &
Electrical Characteristics SN545121 SN74S121 Pin Assignment (Top view)
absolute maximum retings over opersting free-asir tempersture range “5“"
vYee NG Ne Cmit Cemt Pum NC
Yoy ssltage WL T v Oovrating rer ot T #% | wcw it pi 10t NC-No internal connect
Inul voitegr I s et ange [ owras oCw WL MO SIS MO . -
. 120 Rig = 250 NOM
Stange temperatyre range §5C 1o I1WC
= H o LI2tRing= 442 NOM
recomanded operating conditions e — e |
SN545121 SN74512) (o (D B‘
MIN NOMMAX [MIN NOMMA v
twpaty vo'tags ¥CL LR 4 k3 arn 5 825 v
Hogh tsvot aytput curtent 1O 00 b
LOW {2yt atout current 12 T o T T
' Schmitl gyl A t B AR 0 NC [ L & 0 6ND
| T I | 1 v
z : = Function Table
Tuterng) ming caparetorre Royy 14 » 14 " o . .
Eviemat g trercitance Lov 2 o [7n 1006 & 121, "L121 (See Note) *
Doty rrele BT Ay (5 L&l y INPUTS QUTPUTS
| L .90 @ Al A2 [ Q Q
Oporating trae aie tompesalyen, 14 [ 12 [ L [3 L X HI L H -
electrical characteristics over recommended operating x L HI oL H
frae-air temperature range H X Lt H
PARAMETER TEST CONDITIONS t MIN_ TYP 3 MAX [uNIT H H XL H
VT L Pomtiva-gaing thrathald valtags | Ve =MIN A st T4 2] Vv H 1 H o v
VT~ Negative-going froahoid voltags | Vg = MIN A nput 08 14 v [T P AT T
VT4 _ Positive-gong threshold voliage [ Vo =MIN B mout 1.55 2] v ! Lowin v
VY= Nogatlve-gomg threshold voltege | Voo = MIN B inout 0.8 1.35 [ [N x oo
Vi____lnput_clamp voitags VoG =MIN, f=m = —(2mA Sis] v L ofn v
VOH _ High-level output voltaga Voo =MIN, 1oy =MAX 2.4 3. v , .
VoL Lowevel autpul voitage Voo MIN. ToL s MAX 0.2 64| v schematics of inputs and outputs
Input ciwrent 8t v, - - v
' Voo =MAX, Vi=855y cc ce
! maximum nput voltage ce 1=8.5v 1| mA Ao Ran
N High-tevel mput current Voo =MAX, Al or A2 0| «A
H High-lavel nput current V=24V 2] 80! uA INFUT - ==
" Voo =MAX, Al or A2 —-1.6
1L Low-tevel mout curent V=04V 8 3.7 mA outeut
B . 54 Family | —20 ~55 -
! Short-~cir tput . MA
0s ~cirourt outpul current Veo=MaX T Famiy | =18 ) mA floq NOM
INPUT | .
log  Suooly curremt Voo=MAX Quescent LI G ACAALL h
- Triggered 23 40 AV Al Awn 129 R - 130 50 NOM
Propagation delay telme, low-to-tigh- A? 4 kst REgl LI2Y AL, - 260 51 NOM
tPLH lovel O outiwst from either A input &5 10f ns ) 2k51 swnl “
\ Prooagaiion delny time, low-to-tigh- | CC~ 5V EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS
PLH  jaum Q output trom B put Ta=25°C |Cr=80pF, 3 §54 ns
Propagation delay time, h O =15F, (Amtto Voo :
tpHL opagation delay time, high-to-low- fiy ~ 4000 s 0| os NOTES : A, H=nigh tevel (sesady stete), L=idw lovel (stesdy state), |=transition from
taval O outpul from mithar A input L low to high Javel, | =transition from high to low level, f1 =one
Propagstion delay time, high-to-low- - high-lavel pulss, U =one low-level puise, X=irrslevani (any inout, including
1PHL 40 651 ns transitions),
level O output_trom B Input 8. To use e internal timing resistor oonnect A, to vV,
. int cC,
tulout) T Vs widih obtamed using Ve, Cy =800F, M 10 150 s C. An external tming capacitor may be connectsd between Ceuy (Doitive) and
internal timing resistor TaA=25C Amt lo Vog Agyt /Coxy.
tlout) Pulss width obtained with CL=15F Cr=0. 0. For acourste repeatable puise widths, connect an external resistor between
v 2000 timing R =400 Rint to Voo 3 0| ns Raxt ‘Cont 80 VWit Ry open-airoutted.
o Puiss widih obiamed sing [é;-IOOnF Ay=1oxa | 600 00 00| e E. To obtamn variable puise widths, connect external valuss resistance between
tw(out : A
W anrarnal timing resistor [61=1xF, Ay=10k & 3 DD ot & Roxt/Con and Veg,

1For conditions shown as MIN or MAX, use the appropriate velue specified under recom mended operating conditions.
$ ANl typical values are at VGoG=gy, TAwSC
4 Not more then one oulput should be shorted at a time, "



54123 /74123 Dual Retriggerable Monostable Multivibrator with Clear
Schottky TTL High-Speed TTL Low-Power Schot:ky TTL Standard TTL Low-Power TTL
Package Package , Package . Package . Peackeage
Device Type Device Type Device T Device Type -] Device Type
svice Type IeTRImcH Pe eTPIMmIcH e IcTrImlcH PIm[cF c[P[M]cH
SNSALS123 JO)] SNS54123 Ho) ‘WD SNS4AL 123 10
T’ L SNTLSI2) JOINT SN78123 J O IND SNHLIZY J N
FN34123,/ P 2) of
FAIRCHILD 133 7 FownZ) oD | rD
T DMSAL 1234 19
MOTOROLA MCT012 PO DMT4L1Z3A [
DMSALS)2) (0]
NS.C. DM74LS 123 [5) DMI4123 N
PHILIPS - NS 123 D N74123 D
554123 FO B W
SIGNETICS TR FOlBD
SIEMENS oKz T ]
FUJITSU N 1AL 5123 M Moo @ |mD)
HITACHI HOTLS 123 B AOTR1Z3,/ W21 | O lpa)
MITSUBISH! MTLLS 123 P M53323 2 "
NEC #PB2123 B
TOSHIBA }
Electrical Characteristics SNSA4LS123/SN74LS123
Pin Assignment (Top View)
. absolute maximum ratlings cpersting {ree-sir temperature range
Susply voilage, VO 1 3 Overating tree-as HEA -55Cte 125C ®
Trawt veinge [~ temoentee resge [Cswrats 7w e ' ey 1 1 2
St agn 1nmoesie range W 190C Veg Ced Cem 10 D oA @
recommended operating conditions Wi.gn " L 'y " L—I_L
SN54LS 123 SN74LS123 g——
MIN__NOM_MAX | Wi MAX [YNIT _| "
=3 4s s [ ars s 52 v o N M
turmnt, $OM 400 - 4060 ) l_)
Lew levet oulowl corrent, ‘oL [} 3 -t
Plse Wi, 1y ) % - |
Telemal imag whislance, Paat S 180 5 0] o o
Letemp) hmirg citanes, Conl M restachion N resingien l_
ey 0 Reet Coat termngt - L] [ —“g
e e m.:m..-_ Vs — % ) 9 [ ¢ ' 1 s . s A 7 .
electrical characteristics over recommended operating = m : % 5 T
o w1/ GND
N free-air tompersture range CLA Cont Coms
PARAMETER TEST CONDITIONS t MIN_ TYP§ MAX JuNIT B
Viy High-level inpul voliags H v .
Vi Law-level npu1 volago 08| v
V) input clamp voltage VEC=MIN, = —13ma ~“1.5| Vv
VEG=MIN, Igy=MAX,
VOH  High-lavel output voltage 27 35 v
Sos Note | FUNCTION TABLE
VCC=MIN, 1o =3mA
v Low-level o il . *
oL towlewel ouiput voltage Sece Note 4 i I 12 LS123. L12) (See Note 0)
| Input current at Veo=MAX. V) =iV 01 A
' maximum mput_voltage » YOO -0 " INPUTS QUTPUTS
- . CLEARIA B Q Ql.
! oh-level mpu: VeCEMAX, Vi=2.1v 20| ua N .
M cwrent cc s Vi=z L Lx xJC M
x HooX[ L H
Low-level snput
e comrant Voo =MAX, Vy=p.av 04| mA x| L !LL "J‘_
0s Shart-cirout_output ourren1 @ [ Ve = MAX. Soe Note 20 100 | mA : L “' noou
Supply current Voo =MAX, ¢ ’
I - A . Fal v
CC  (ouescont or tnggersd) See Notes 2 and 3 '? npm L .
| from A to output Q 22 I
D WP D ]
PLH | om B 10 output O 23 W ™
from A to output Q Veg= 5V, Cext =0, 32 4
PHL e output O . . Rext = 52 I
=N from Clear to output 0 A=25°C 20 21 ns | NOTESY (Ground Coyy to measwre Vo at 0, VoL st Q. o fos 8t 0.
tpyyy_| from Ciear to oulpul O Oy = 150F, 7w ] ™ Coxt 18 onin 1o measurs Vouat o, VoL at Q. or ng 8l O ’
twq{mn) from A or B 1o outpt O AL 2xe 106 200 | ns 2 10wescent Icg 18 measured (after clogring) with 2.4V applied 1o all cleir and A mputs,
- nc_ -(.__= ToE B mputs grounded, all outputs goen, Coaxt <0.02 #F, and Ry, w2540
TwQ trom A or B to output 0. “" 1ok 1 45 5 us 3 Hce 13 meanwed m the friggered state with 2,4V apphed to il ‘clear ang Bm
et = 10K nputs A nputs grounded. all outouts open, Cer =0.02 wF, and Ay, w25 1O
4 1A H=high level '(staady staie), L ~low leyst {steady state), ! atrensron from low 1o
hign levsl, | = yansition from tgh to kow level, =one Mmgh-leve! pulse, r~une low-lgvel
pulse, X = iweatevant {(any input, mncluding transitions )
8 An externat iming capacitor may be Connected between and Rert Cext’Cyxt (positive)
C For accurate repestable Putse widths, connect un exierernal resistor between
Rey1/Coxy 8nd VCCwith R jopen-circurted.
O 7o obtain varable puise wiiths, connect externale resistance between Rin; or
Aext/Cont and Ve,
tFor conditions shown as MIN or MAX. use the value under operating

AN typical values are a1 V, c=sv. Ta =25°C.
oNol more than one outoul shoutd be shortes a1 a timn

S oL HwD driay time, low-1o-high-k output
1PHL,  propagation dolay time, Mgh-low-level output




193

0 Synchronous 4-Bit- Binary Up/Down Counter (Dual clock with clear)
4 Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device T Device T Device T evice Type Device T
P TP micr, Yo rcPImfer YPe [T micr| P ke CIRIM P [cTr[mlcr
! SNS4L 193 ) O SNS4193 1 @) WD SNS4L 193 4 @]
AL SNULE19) J OIND] SN74193 ) OIND) SNNML 193 JSOIND|
fusesin, fvmsiss | o® fO FM34193/F M93¢s [DD)
FAIRCHLD rerasinl/foSm 1o | D] | FD] FCIA193/F 09366 [0 OIP T
MOTOROLA SNLS193 PO MC74193 PO
NS C DMS4LS 193 [ OMs4L 193 JOIND [F
* DML S19) DM74193 N OM74L 193 JOIND _[E
PHUPS N14L.S193 [) NW19) 1]
i 854193 FOIBD! _|wo)
SIGNETICS A @ N74193 F DB Q|
SIEMENS FL2s) D)
FUITSU 4L S193 MO
HTACH HDT4L S 193 P O HD2542 P
MITSUBISH ML S 193 PO M53333 P®
NEC L5193 C® #PB2193 o2y,
TOSHEA T074193 P )
AmS4LS 193
AvD AmaLS 83
Electrical Characteristics SN54LS193/SN74LS193 Pin ‘Assignment (Top View)
X ) . WS s ,-—L“
sbsoluts maximum ratings over opersting free-air tempersture range N m’m 0 B o
Supply voltage, Voo W Operaing tieoaw Tsusats] —55°C 1o 125°C - mimininin
it votage S5V | emporatwe range [SiaLs oC w0 _10¢ L ’
Storage temperatwe range —65°C 10 150°C J ] l l l l
" > 2 A TLLAR BOROW CARSTY (OAD €
recommended operating conditions
@® a* ’
SN54LS 193 SN74Ls 193 oNIT LT T
MIN_NOM_ MAX | MIN _NOM  MAX ) 4 0, we w9 0,
Supply valtage. Voo 5 5 sslas s s2s| v 1 T T 177
High-tevsl oulput current, 10y —400 —~400| uA BIEIIRIERIER IR
Low-level oulput current, oy 4 8] mAa CAIA 0w Q. OOl Ol Q. Yu  Go
Nt OUMH
Count 1i#quenoy, oo, 0 2] o 25 [ MHz T (. "‘W’"Twr
Whath af any 1npul pul se, Iy 20 20 ns
Daia selup nme, Ysotup 20 20 ns
Data hoid vme, thy g '] [] ns
Opeortiiy tee-mi? tsmperature, T4 -85 125 0 Wl ¢
electrical characteristics over recommendad operating
free-air temperature range
PARAMETER & TEST CONDITIONS 1 MIN TYP 3 MAX [UNIT
Viy Hign-tavel input vallage 2 v
Vi, Low-evel input voliags 0.8] v
vy Input clamp votiage Voo =MiN, 5= ~i8mA -=1.5 v
VCCmMIN, Vi=2v, T
Vor  Highdievel output voriage VIL =08V, Igpe —400uA 21 34 v
VCCRMIN, Viy=2v
VoL  Low-evel output vortage Vi = 0BV, 1oy = 8mA 03 08 Vv
Inpul ourreni al Manmom
[] nout vortage Vcc-MAx. Vi= v 0.1] mA
1%} High-lsvel wpul current Vog=MAX, Vi=2, 4V 20| uA
[TH Low-iavel input current VEC=MAX, V;=0.4v 04] ma
SHsaLS | ~20 100
os Shori-arcwt output current® VeC=MAX SwreLs | 20 100 mA
VEo=MAX, ShSaLS 19 3
lec Sueply owrent See Note | SAMLS % 3 mA
Ymax__ Maximum ciock frequency 25 2 MHz
\py 1 trom Couni-wp 10 output - 1?7 26
1PhL Carry veg=sv. 1 | ™
PLy from Count-down [0 outout . 16 FL
1PH Borrow Ta=25c. t5 7
PLH trom Esther Count to 21 kL)
P output O Cu=1%F. 30 al ™
Py " - 24 40
er om Load 10 outout Q AL=2e ) 2 o] ™
P fom Clear to cuipul @ 2 3] ns .
NOTES: 1. IGC 18 mwasured with all ouiputs open, ciear and load nputs grounded, ana ail other
* nputs at 4.5V,
A, Clear’ overnges load, data, and count Inguls.
B. Wnen counung L, count-down pul must De Nigh; when Gounling Gown, count-up Nput .
must be tegh.

1For condions shown as MIN or MAX, use the appropriate
AU typcal values are a1 VCC =SV, To=25C.

*Nat more than one dutpul should be shorted at a Lime.
S (P ~propsgation celay ime, low-1o- fgh-tevel outpul
1PHL ®propagaon celay Lime, ngheio-tow-evel output

.

vaiuo 8pecthied under recommended Operating condi tuny tor tne appucabie typc.

CONTINUED ON MEXT PAGE




54257/74257 Quadruble 2-Line-to-1-Line Data Select or,/Multiplexer With 3-State Output

sbsolute maximum ratings over operating free-air temperature range

Supply vdlage, Voo TV [Operating troo-ar | SHSeis | —55°C 10 125°C |
Input valtage IV [1omporaiwe rangs | sNIais 0°C to_ _ 10°C]
Off-state outpar vollage S5V | Storags 1enperalire range —65°C 1w 150°C
recommended operating conditions i
5NS4LS257 SN74LS257 from
. MIE  NOM  MAX [ MIN  NOM MAX L]
Supgty voliage, Voo 45 5 55]¢75 5§ sl V
High-level autput current, 1014 =1 =2.6 | mA
Low-level outpat ourrent, fo) 12 24| mA
Opaating froe-ar tompuratura, T ~55 128 0 10]°C
electrical characteristics over recommended operating
froe-air temperature range
PARAMEYER TEST CONDITIONS 1 IMIN_ TYP § MAX [umi]
Vi High-level inputt voliage 2 A
Vie, Low-lovel input valiage 04; Vv
| lnput clamp voltage Voc=MIN, b= —18mA ZiSi v
Voo = MR, grsiLs 24 34
VoR  Highvievel oiput valtage zlﬂ i:% v
W08V, fgs 24 31
I0H = MAX
Vgos MIN, Vgqs 2V,
VoL Lowelevel output valtage Vi s0.8V, lop s24ma 035 05|V
Otf-state cautput cusrent, Voo = MAX, V= 2V, .
ozn Ngh-level vol P ces " 20 uA
gh-| tege appiied Vgs2.1v
Off-siate outpa cusrent, VO = MAX, Vs 2V,
- A
OZL i tovel vitags spplied vQ -0.4v bile
. 10wt cwrrent | § input 0.2
ar
i wput voitage | Any other VoG = MAX, Vi =7y 0.1 =’
Highrievel | g nput a0
t nput Voo « MAX, V.21V A
iH ot Any other C ('3 201
Low-level [ 5,00 ~0.8
Iy Voo » MAX, V| =0.5V mA
L :,:m Any ot har ) ~0.4
f_I'QS Short-oiraut outpt owrent 8] Voo = MAX =30 130 | mA]
s Al outputs high| 6.2 10
loe S i Gapne tow | Voo  MAX, Ses Nuts 2 0 16! mA
owrem W outputs ol TR
[ 9 !
lPL“ from Dats to Any output m I: ns
Ip:: ~ vee: SV, Taszsc. 6 2l
oL from Select 10 Any output s Y
1ZH__| from Owpua Control Cu=4%F. Ry -ssm T
120 10 Any ouput " 3
HZ_ | rom Oups Conwd Vee= 5V, TaA=25C, 17 E e
0z 1w Any CL = S5PF, Ry =6670 15 25

NOTE :
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Posmlive logio: see function table

Function Table

Schottky TTL High-Speed TTL. | Low-Power Schottky TTL - |_ . _Standard TTL Low-Power TTL
Device Type cp::Jk:A ;F Device Type cpz:k:fg; Devicf: Type »éPu;_::]k;%e Device Type é"‘:"::k;% Device Type cP::k';
) SNS4S251 0| [SNEICS257 I T Tw
SN145251 S IND) SNTALS257 JGIND N
FAIRCHILD scmw;m; g m:;:::;:ll log 1 Tafgf?**'" t v
MOTOROLA SNIALS757 X _
N. S. C. DMIES2ET Nyl
PHILIPS e 0 NTALS257 : !
SIGNETICS-%—:%;;; 2 0 o — NT4L$257 A .
SIEMENS N
FUJTSU ULS28T M1
HITACH  aress T HDNLS25) | JP) .
MITSUBISHI oo o TSz P -
NEC AL 5257 icod |
AMD Amessiy m T Tat +
Electrical Characterics SN54LS257/SN741.S257 Pin Assignment (Top View)

*S257, 'LS257,
INPUTS OUTPUT
ouTPUT
conTRoL [SELECT| A 8 v
H x X x 2
L L L x L
L o | H X H
L " x L L
L H X H H
H = ugh level, L:low lovel, X s urelovant,

Z 3 ugh wypexance {otf)

Functional Block ‘Diagram

cuteur MY

CONTROL
“

[

121

[1EY

sLLECT

>

"

a

)
o

*$257, 'LS257 QUADRUPLE 2-LINE-TO-i-LINE
DATA SELECTOR/MULTIPLEXER

ICC 18 mosswed with all culputs open and all posbie puts
drounded whule achieving the stated output conditions.

& 1p_H = propagation dulay 1wne, low-tc-high-level autput

T

L mpropagation delay 1tme, fugh- to- low- level output
condtions shown a8 MIN o MAX, use the

121 #output enable tume 1o high ievel
|z|_-oulpm onsble imo 10 fow level
value

under

tHZ #outpa dinable time from tigh level
_ILZ%output disablo Line from low levl

for the

dovice type.

Ouuomnuwﬁmﬂhuﬁmdunlmuﬂﬁmdlmmlwwllauu\uddm.w-dmm
$ A¥ typoel vehute are 88 VoG s SV, TAs25°C






