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ABSTRACT

This thesis present video line selector. The function of video line selector use to
compare video line sync with thescan line is produce by matrix keyboard. When the line number is
same number. The output has positive pluse 64 microsecond is connected to trigger input of
oscilloscope. The video line selector use to check signal put in vertical blanking. The video
insertion test (VIT) lines in vertical blanking transmitted from television stations for check quality
of TV transmitter and aligning video equipment such as bandwidth and picture quality. In

particular it is development for recive the data signal or the teletex signal.
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£

4

ch. gard edge

[ =

USB 5 MHz

}—
-

[ N PR L KPS

N ek ""K""""
S~
=
5

¥

f,

¢

3
Ly
s
e
[ 7]
3
5

P

-1.25 075
1U% 2.13 uametamsdedyapauun lsduuuadnudos (Vestigial Sideband)

9017 2.13 uanmuruiAvesmsduinaion leduunwsd Sevuvesthimsi ueg-
¥ ' 2 [] ]
ranludauyes USB vianuaunz ludaunrmdidusinnnawd 0.75 MEz aanGugnaaney
wduduiinieganamsinaui 1.25 MHz

MITAATTTNAND VD50 9e INTViend (Television Broadcast Channel) Tuseuy 625

£

&



A13190 2.1 MIIALBIANUATL UL CCIR-B

CH | FrequencyBand | Local Oscillator Frequency | Picture Carmer | Sound Carrier
2 47- 54 87.15 43.25 53.75
3 S4- 61 94.15 55.25 60.75
4 61 - 68 101.15 62.25 67.75
S 174 - 181 214,15 175.25 180.75
6 181 - 188 221.15 182.25 187.75
7 188 - 195 228.15 189.25 194.75
g 195 - 202 235.15 196.25 201.75
9 202 - 209 242.15 203.25 208.75
10 209 - 216 249.15 210.25 215.75
11 216- 223 256.15 217.25 222.75
12 223- 230 263.15 224.25 229,75

woees Insvimiunisesniiu 2 sruanutifie VHF (Very High Frequency) tiag UHF

) S 4 o » o
(Ultra High Frequency) @s1iamdmasgunene 1ui

v
=3

AUAAEY VHF BandI  AWD 41 -68 MHz

h.

AUDYNEMU VHF Band I A2100 174-230 MHz

AN UHFBand IV A9 470-582 MHz

ANUAQIE UHFBand V  A2110 606-790 MHz

(AU 88-108 MHz Band I 15 lunmisdanssniaiies FM. )
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qmé’numzmm VIT llmi (Background to Video Insertion Test(VIT)

Lines)

d::‘ 9 o v @ :'l [ t A a =1 ] o 9
viT v lddmsuiaguamasunissluiliguamdnenie linasild asvmey
¢ " o M A Y  aAa ¥ 7a 4
gunmusgdniaimenaiuuaziinsdSuusaief ldkahngadularineznaceutieve
] 3 . v
ssuiemhin lasagetnsnafieguu viT Taxd fiszusseedaiildunangiionss PAL G/B/I
Y a Y ¥ A 7 ° o & 1q v
Jeasfinrsan mislFemuasnniagues VIT 1ol swduuzi ilsesgu
5 ¢ ¢ [} 4 = o & 1
mefife) o19vzuanaiu i udTinvounSesdi NidenInRuAUNToM Iy, Hdsdege

] s r

. [] k4 . []
W3Rl , OTUANLBYDY TV 199 etc waghienys MuSmsuazdmhhaotineedadyaaumns

nszwesn lufaud

VIT lines 17 and 18

Line 17
IV]T

Line 18
{e]

10
0.86/-- — _—
os| lis| (30| |agd |48 ];'
05 |orrvoeme ,
nl.lullnllnl|n m
vl e [ | [ ] [t b [t
Mukiburst

033

Line sync 17 Line sync 18

12 22263034 40 44 43 52566464 76 84 88 94 100 106 112 113 124 128
>
{us)

17 2.14 uamadygaunadeyTaid 17 uaz 18

L4 v
(2). Reference bar iiuszAUS B sqagAvesdygaidssAusTIaeMdganutly
NATBUAIADUTUDINIAIUDA (LF Response) 052 UUMITY
(b ) 2T Pluse e T AsA1lav Imf ( Rise Time ) Afinnisefigavesszuueeldvinm
A @ . . aa & 4 o
ANuDsoTyy I Sinusoidal gega (fo) uitife T= 1/2fc FalunTeesy TV s2uv PAL A
- a dJ 1w q’: [3 9/ (Y .’,’ = <3
RGeS ezINY 5 Mhz mezaziiuehld 1A T= 0.1uS Aiu2T Puse wiialoy du

Sinusoidal N9 0.2us
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t 4

[ Aq ¥ o = s s
dygnutldnagounmsaansuntusuildgavss 2T PulselasnfSsumouduseau
a a o * a {
87999 (ReferenceBar) fufnMIsAANDUAINNLILNILD IAiRAMINsgaifonnudgeves
4 1 a 4 o & - 4 a
szuy FalnAniesdy TV mlilhefamsgaudonwenutiqalssinniieguds 20 wosiaud
(¢ ). 20T Pluse Wudyanunaaeunisrouaustvesdaqa Induuuduasgiuuud
a2 ' [ J v a’ ¥ a da
HAZD199LTINDIHANTENUTENINABITYQIUTIWAUTY 20T Pluse HuivseNAsanuIves
4 4 P
20T Chroma Burst 1uiii® 20T = 0.5 MHzUla2A1d Chroma = 4.43 MHz elimsMiauuug
IaNUBasTUUNMIHaUd3 Chroma g Luminance Response 1¢iNansznuiuand i

¥ 1 4
MmsnATeY 20T Pluse Hozteusnfednyazmsinmfioumarauazuoui/ige

AuTUzUN 2.15

' t 4
317 2.15 dnwazmsAnaioumaslaunziou/dgauns 2T Pulse
Response 1 M1saanBUNIABNIlAgH
Response 2 MsMinmawavesdyg e Intluuuduasgiiuuud

v
Response 3 WANIABIdQQInsIunu

. 4 o a2 ' 0’: & t o’:
(d). Monochrom Staircase e MuanuiiuAiiisivsusazd ( Step ) Faudazdu
“l‘ = o a d’ = 4 a’ 4 i o 3 .‘f
HuszliszauanuusunuIuias 140 mv dygaiilananeugaiu liadeueveudaziu
minsanuharudaanu hiddefvedyananiues
(e). Multiburst 19dmiuingmisAoaUBINIANNA  (Measure Frequency Response )
v
Wy Burst Hundszliszduanuuenidgawinty 420 vpp unzgmimd laodyanudds
125 KHz 813 8 uS
nmsnadeussiugauenilimsnsgands finnwagedung 13 laououiden

a

waaad
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VIT lines 330 and 331

Line 330 Line 331
(gl)

Burst 21 Burst Exened colouz
buest
Line syne 330 Line syne 331
0 12 22 2630 404443525660 64 76788286 92 96 124 128
62 fus) —

119 2.16 uaasdganamaaey o 330 wa 331

(f ). Staircase U Colour Subcairrier 92 FdMIVVWULUHAA (Differential Gain)
w3e AmAnTsAnfounIame ( Phase Error Detect ) &4 Subcarrier willyinaueuildgawiiy 280
mVp-p "Lumaqmﬂﬁmiuﬂnﬁ‘lutﬂ?aﬁuTmﬁ'ﬁﬁaznaﬂmehuﬂlmﬁ'qmﬁm Luminance 89
woe ladygauuSe 4.43 MEz 012 30 us 11 I unudi

mi‘nﬂﬂau%ﬂ%’wﬂﬁaumm'lﬁﬂﬁmnamaMmmzm«uenﬂﬁgﬂ%wz (ﬁim 40,44,
48, 52 , 56us) émwz'l%’aaﬁfnaTnﬁiﬂﬂﬁmﬁ%ﬂmﬂammnﬂﬁgmmz'l%'nmﬁas' alathims
Fanaapuma '

(g). foyain Colour Subcarrier LA Colour Burst AAuAY s 19 miuasaeiamsue-
Qm%us'w (Intermodulation) szﬁdN'chu‘umIﬂﬁuuwz?uazqﬁuuwﬁﬁavhumsﬂamas’uﬁ'a
Chroma Subcarrier (4.43 MHz) Luminance 9 §i5funefini 0.65 V

ﬁ'iyrmtuf':'l%'ﬂﬂﬁaumm‘Iﬁﬁﬁnﬁmvammnﬂﬁgﬂﬁxﬁﬂﬁuizmﬁa 78-92 us Fatiwen
JufnmsiAouutnsves Infuuud(er) n?ammJ?;auLuJawaaqﬁuuwf(gzzﬁszﬁu Subcarrier

(MR 420 Vp-p)
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nquflulnsneulnsaned

1. Inseari19¥eq MCS - 51
TulnsnouInsamesaszgn MCS - 51 defmerswedtuiyTnseatenoluvesi
1awessziimizeanuiimehuiiu RoM vrawedfunuy EPROM 1awes RAM nwlu 128

& ' o
lud wawesll 256 lud Wudu FeswazBeassfnuldnngiioveaiulasase wazdnuae

1 4
aw A

oA szmileufiu quaulianidie Mcs - 51 ifaf

© iNun21u81 ROM 4 Kbytes

® 1imieA1E1 RAM 128 Kbytes

o iinesn Yo vwn 8 in 4 noin

® 1 Timer 16 1 2 67

® ANNNBURDIN I8 5 Unad

o fingssaadiampiLasITIRMUUTH

e fivpinoynsuitcnsafudedoyouuy Ful Duplex Amudage

o dumicsanudneuenldsuniulf 64K

o Srumbmnuiweyanmousnld 64K

o punsnlszyamaiiaziiala

e munsndmisanudwuuiald 210 fruniis

o wilsiginsfdeiunanlszina 1 Wlashnf vazvheudas Clock 12 Mz

dretheves TulnsnouInsamesnssga MCS - 51 uazdnumsangmunsoumasldly
w319 2.2 Ay laezunsulaseeduneliunansugli 2.7

a3 717 2.2 uaae lu Insreunsameinszga MCS - SLuesang

ways V28R 213037 YU 287 21081 TIMERS
Wnanmdw | Jeynimdw

8051 4K ROM 128 bytes 2
8031 - 128 bytes 2
8751 4K EPROM 128 bytes 2
2052 8 K ROM 256 bytes 3
8032 - 256 bytes 3

8752 8 K EPROM 256 bytes 3




Interrupt, Serial Program
Pon :ind Tnmer Blocks Cm:mer

Po.o-Po.? Po-P2.t

R ONUIUUUIUIURURS 00 0 S I B 8 O B
: R N A N R eI L LR :
Ve — Port 0 Dnivers Port 2 Drivers !
i

Ll
v — T L :
E ) e Ll
RAM addr. [\ RAM \} ‘] :
Re”xster 'V LPonoL:xc } { Port 2 Latch ’ EPROM/ A :
( ROM N :
JL

r z S E
l : :
Program ¢
‘ Stack Addr. :
Pointer 1
Register )
1
1
TMP l '
Register PCON_|scon [tmop[Tcon] | KO Bufrer :
1
:
)
1
1
H
]
L}
4
1
Ll

—
Ko
T SBUF| IE | P .‘"ff:'imerQ
K
-

ZSE: |Tnmmg é §
and |5 2Wt —N
EA ZON — A DPTR
/ST ,Comrul e |

| o

1
1
i
3
'
'
]
'
1
1
1
]
'
1
!
1
]
t
1
1
1
'
i
' THo | THo | TH1
t
1
1
'
'
1
1
1
'
1
]
)
g
1
!
!
1
]
! Port 1 Drivers
i

H
D

Port 3 Dnven

vl IR, .
| B R ot Lh L N L A — 4

H
XTAL1 I'—‘ D}—l XTAL 2 P:.;-Pm P1.0-Pa.7

511 2.17 uerme Inseadrenielu Mcs - 51

o | o
oy musunas Silinieveon

¥ 4

- , R 2ISVWANTRY | [ —
WA | MR Fyaanit
MSSUABTILA g [ITRITIN RAM %uIR 128 4 AleMen
.— ROM w39 39256 WM | |resiuiusan o[ —
¥ EPROM .
Inmls rana f i ] T T
il a:u sl o L
81 W38 CPU + + ¥ +
f '* 'NVSﬂ')UMﬂ wﬂ{muumlmu m{muﬂmsu
'Y L3 *
1S DONTARADT ¥ 5 MM 4 nesa ; 3
:1$¢
PO P2P1P3
enomnse / 1Tavoya

[ k-4
U7 2.18 uaunMURonIEAIHIER I TUN U TUY89 MCS-51
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2. P13IAVINIGBY MCS - 51
103 luTnsaouInsames 8051 Inseads 1c duuvy DIP fivimanua 40 v lasne1ee

wldfuvmeindumm, iy, ndygnuniugy , s umisniheanui uazndeyade

&
N 2.19
X P0.0
Crystal or Clock input » XTAL1 Poy |
PQ.
Crystal of Clock onput -+— | XTAL2 Pg g - PORT?
Po. P — ( Data and Address Bus)
Program Store Enable o PSEM\ POS -
Alternate Function po7 | ™
RxD
T - P30 P10
xD - | P31 PL.t : e
INTO\ ~+—- | P32 P12 | —pe
-t—m= | P33 P13 | ag—p=
INTIA --—p= | P3¢ Pld | =—m PORT1
TO ~4—p= | P35S P15 | ~+—m
Ti ~—= | P3§ Pl6 | =
WRA “+—®= | P37 P17 -+
RD\ P20
Reset —»= | RSTAVPD P2.1 | =™
P22 —> "
Address Latch Enable -=.— | ALE p23 | ™ PORT2
P24
Extemal Memory Access — = | EA\ Pas - (Adress Bus )
P26 |
1 P27 | =

3UN 2.19 LeAIUIARe UD3 8051
Do

AIUNUIYUBIV A AT
1. WOsN0(Port0)

o ¥ o a ¢ ¥ e
wo3N 0 1Aunfi 32- 39493 MCS 51 asadiudunaeidnalauennniilums

AnsanumiasauSInousnd 95Uyt Address Lag Bus Data Bus 9naae

2. WOsN 1(Port1)

o ¥ 1 A 7 a ¥ a a &
wosn 1 1Aunvn 1 - 8 Junesn 8 s aunsedeiiaz 8 Oa flo PLO, PLI, ...etc
3. oSN 2( Port2)

woin 2 1dunerdi 21 - 28 92190 2 vt Aelddiunesy 8 da fulddiuvueanse 8

ﬁﬁ1un1s§'1mﬁ’mmm§1muuan



o
4, WoIN3(Port3)
1oin 3 lduni 10 - 17 s 190 2 wihihde Wunesnounauaziowins was 1iilu
YIATUAUAE] HIATTNN 2.3

A15799 2.3 waaedauas g veawein 3

S < Y ala
1% Ni1d} MUINNIAY
Yo ¥ o
P3.0 RXD 1330 4eymm weineyn s
F 4 » ”
P3.1 TXD odavayaniiwe haunsu
P3.2 INTO Fuma FHwimewsnwmnem v o
P3.3 INT! Fuma FIwimewonwmns@ ey 1
P3.4 TO fdunm ¢ fviudin o
P3.5 T1 FFunE £ FITUAIN 1
Pl b o 1
P3.6 WR Sryamudod BRI AT M BN
1 , 1}
P3.7 RD FyanmueneyR M A NINIMEUBN

5. PSEN (Program Store Enable) '

0 PSEN  iflunfidsdaygnueendew 20 wiflszuenfivisle Mcs - 51 doamsdne
Code sunsumeuen Tasdnadmiteanudmeuendiu EPROM 91 PSEN  szdefiun
ENABLE (OE) ¥94 EPROM

6. ALE (Adress Latch Enable)

iieenianesm 0 cunsolfiflungradunis uazurdeya MSC - 51 i ALE 18ud
130 Vifiazld Multiplex Fayaa Address Bus 494 Port 0 Tums19amusza MsC - 51 1
zépafigUnsaiindefy Port 0 it Latch Fayae Address Bus ife MSC - 51 doans
Andefiu MieanuinIeuen MSC - 51 wdedyg i Address Bus 09AUIADUNI Port 0 970
ﬁ"’umzﬁaﬁnujngm ALE 1 Latch guinsainmsuen Wifus Address Bus v89 Port 0 Wifield
Port 0 ({lu Data Bus Aol

7. EA (External Access)

n EA Budndt 31 dwnfidhiasin “1eeldfumed sost / 8052 douendil
Tusuasunnmiasanuildsunsunwlny  uadufluaedn “o  swwenihld Msc - 51
TsunsuTaesmninmiseanudi lusunsuniouen (1 EA fu « 0 “PSEN wzioniiv) ud

fvnidiuwes 8031 nse 8032 v1 EA sxiflu « 0 wwe w1z 1S Tlsunsuniaennud

27



] M é t ['3 v T A " " é
metu uad11dues 8051 /8052 Faimieanudi ldsunsumeluas o EA 0+ %

" 9¢ Disabled ROM nwluiazazo i 1tsunsue1n EPROM mMuupnunu

8. RST (RESET)
E 4
91 RST 18uav1 9 w18 lunnSiin Msc - 51 Tavez Waniidluastn « 17 ad1ation 2

. <@ a o ¥y
Machine Cycles 339¢31imszunia

- 2
ATENTANLY Quatz ) XTAL
4 . Capiestor
Y39 Ceramic Resonator ES
_r_:l 8051
Capacitor
T XTALL

U7 2.20 11ve3 MCS - 51 lddniy XTAL

2.1 mméé’mﬂymmﬁmw%w ( On - Chip Oscillator Inputs )

luna9s Oscillator UUTW oA 18 - 19 Tasds Cystal Whfunt Taondtneeld
Cystal A7 12 MHz fudafiuilsepnioe1sl¥dygnannfiniein TTL Clock Source #ofiy
XTALI uaz XTAL?2 #agulfi 2.20

2.2 Power Connections

Tu MCS - 51 g dundesed 5 v dedfiue Vee (4140) U Vss (41 20) 924D

o3 Gound

3. Tnssraveane IndunAIB YA (/O Port Structure )

vweamemezuaas nseademeluld fagudt 221 Taoeefi Tnssadradiu Field - effect
Transistor #B8gUYIMeusn Lazfinnudrun Pull - up egdmiunesn 1,2, 3, uaduilu
woin 1,2 3 uaduduwesy o ez lufianudmu Pull - wp Meluwsizhdesldiium

Address Bus 0¥ Data Bus
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v .
ADDRDATA | 1
cos &GFJ |
READ i ]
INTERNAL
CATCH < = ' L puluee
INT.BUS RS !-—_,-m
w¥5rs ] - i 0 — S
LATCH '
READ
N — )
(n) PORT o BIT P (") PORT 1 BIT
_ amn
CONTROL FUNCTION
READ 3+
Gred ) INTERNAL ~ READ

A}
— LATCH ] !
e PULL-UP* [ INTERNAL
l UauiLe
INT.BUS ~—— 5 g1 1% | L= wraus ! —— L x4
P & v % (o Y 1 Lo
e e T e i

LATCH {

v LATCH [ —— <
RE0_J READ i

PN —] ALTERNATE
INPUT
FUNCTION

(n) PORT 2 BIT (4) PORT 2 DIT

51/ 221 Tassardrawesnits 4 vee MCS - 51

4 dy 9y a 4 Y 14 t 9 4 ' ¥

wosnigunsalffubunaeninatugunsalld  lumssmdoyananeinezeuld

) = ' a v 3

APILLUIAD Read Latch 1A Read Pin 1a8 Read Latch nunodsnseudoyafign Latch 1911 31dh
Y ] o o & t [~ . [ 4

ganioluyes MCS - 51 wumsidida CPL P15 uaduiluns Read Pin 9ziifunsiamosn

! a oo o o o o
Guduna wiidyananaiunguitweiaegiin 2.22

MSC 51 Internal Bus

Vee

Read Latch Intemal Pull -up Read
Zk Pin Port Pin

> o[

Write to Latch Port
Latch =

i 1 'S > v
U 222m3AweIdItLs suuiEmeTuass MCS-S1
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v R e RS TRRTRRE S

30

4. Inseasanigaud

] o o Y a Y ] o :{ [T~
NUWANUNTINIY MCS-51 92U 2 ¥AAD MUeAUTN anu Usunsy (ROM)

' fumiwanuimidifudeyalumsiszuiana (RAM) MSC-51 Uaiwesigu 8051,8052 92

mirwanui lsunsuneludw uag Mcs-sinwesasadanasarui lsunsuny
uenlduniiqn 64K uazdramizuamuiideyameusn duniiqe 64K dmiumiseniud
raM neluszdsznon Ui 1Fnuda Smansuued ,ﬁuﬁ’l%nus:ﬁuﬁmmz?%ﬂ
wedHeduiitny imervdoulaezunsuveamianudives 8031 el 2.23Taslugiles

yanarennlaszienin

FFFFH FFFFH
Code Data
Memory Memory
FFH L " kD
1 PSEN LAY WR
0¢H 0000H 0000H

¥ 223m3 Iavmd A 1B aMCs-5t
" a5

Tugo3l srfimirsanudruadunmia 00H 88 FFH uazauisadiaviieaiud
Tusunsumouenld 64K Awmis drewmdoyanamizoanusilusunsuy PSEN swueniiv

1 4 } 4
ueNINH8031 cusasumiaa i leld 64K dumis TnemsAedefumitnnud

- = —_— I o s * o 3 t 4 dy

41 RD uag WR szuenfindmiumibeanuideyaneluineziisosn lagail

1. Tietians 4 gaunazgaiSonins saimesuusAnA L 00H §a 1FH Tnoudnzagn
Usznsudaeitames RO 4 R7

N o a ¥y ay > a Yo 1 <
2. mhsanuifirnsoiddoyaszauiia lddums 20 H 99 2FH
3. mirsanudriFauih lddumia 308 8 770
aa o't o a o v =2

4.59enap I HeFUNIAYA YU 80H 04 FFH

unufamsiamitsanudoyanelunansdegii 223 nauauRsszAuIIMsss
o ' v 3 b 4 b 4 A Y. o o 1 o a ° )
Aunmdsmisanudinieluedeld 2 upude msdelindumisluaelsuminoaadumia
b 4 A P o 1 a a o 1 4 o 1 [
AuuennIon1sd e lundwmisuestia (Feunnoaudumuaiiulu) Tasdumisveaminy

[-3 aa'w o o ' a c; ]
mmm‘nmzi’lmmnnﬁ‘lé’ﬂzumtmumﬂmmuau



Byte Byte
Address Bit Address Address Bit Address
7F FF
Genenal FE [F1]FsiE5|FaIm]r2]F1|F0
Purpose
RAM :
E0 m{sslsim[ﬁsla EllEO
30
2F [TElEpDhCTBRAl9|T8 00 D7‘m{05lmlmlml . lDO

2E [T7]76|75{74|713{72]71 |70
2D {6F|GESDKBCISB KA 6968

|- |- pohspAleses

e A A B >
Bivaddress | 2B [SFISEISDISCISB[5A15958 80 [B7[s6|s]B4[p3[2{B1]20
Location 2a {s7|s6ss|ss]s3]s2]s1]s0
29 JaFRElDlclB 1A l49]as A8 A‘%__ I _‘A&ABLA*M,{AS
38 {47]a6|ss|saa3]azla a0 '
21. [3F[3ERDBCRBpA[3938 A0

A'I1A6lA5|A4lA3]A2|A lJAO
26 {37]36]3534133 32|31 130 !
25 [2F2ERDRCRBRAI29[28

99 Not Bit Address

28 |27]26125|24 12322 )21 }20 98 [9F[9EIDISCPBIIAIS9]95
23 hieheholiichBjia|19]18
22 hir)ishshafispizffio %0
21 |OFlEDOC0B pA|09os

20 07{06 f0sio+ |03 joz ot oo

oo

97|s6l939¢]o3]s2]o1]90

—_ 8§D Not Bit Address

iF 8C NotBit Address

BANK 3 8B Not Bit Address

18 8A Not Bit Address

17 89  Not Bit Address
BANK 2 88 |8F|SEISDISC|SBI8A[89]88

10 87 Not Bit Address

OF

7 BANKI $3 Not Bit Address

08 32 Net Bit Address

07 Default Register 81 Not Bit Address
© Bank for RO-RT 80 |s7lssigsis|s3 528180
e i T e o
RAM Special Funciion Registers

31

ACC

PSW

P

P3

—

E

SBUF
SCON

Pl

TH!
THO

TLO
T™OD
TCON
PCON

DpPH
DPL
SP

PO

:; o ' i o Q’l’ g
'g"lhﬂ 224 msmuwawu'wmmmmxmn'lnﬁuazxmnnﬁ



4.1 vHsanusIFaunly

] J L4
K 1ngUR 2.24 sziudilu 8031 wiimizeawuil RAM gwiulFammly soluddeud

il LA

AUMUQ 30 H §9 7FH SN aeE 1308 s MUY Direct Addressing Mode 38
Indirect Addressing Mode (310aziBonaznaluispeadnde) 1dfetamu dmsmssmdeya
foglusumis ser ifuhuSiames A annsodeusdidsfid

MOV A,5FH

£ y ‘!y k4 4 o a4 d o ' a *
ﬂ'ﬁU]U“lﬂu‘lauﬂuulﬂuﬂ'ﬁfﬂﬂ“lauﬁﬁ'lﬂﬂ'luﬂqulﬂlﬂﬂﬂﬂiq (ABINUAS FH ) Hend

y
38 WA MUY Direct Addressing Mode wennniidirnnsagudoyalasldivmaes RO

y
M35 R1I MIsaFaumus 185 onns i My Indirect Addressing Mode AID81913U
MOV RO#SFH

MOV A,@R0
- 9 t ol t a’: * ' a A: (Y-
a5 @euTusunsuduuumineanudfual SFH 131 RO IMiuguA W RO y0¢RB

i SFH wiu13ssmand A frludumia sFH 1180 age180 szgninu13lu A

66H
R ——» sgH| 30
l SFH
44‘ s
SYHEDS A 80

(] L4
U 2.25 Fumsudnq lumssmdeya

4.2 BIT ADDRESSABLE RAM
a ) [ c; b 4 9 @ a WQ’: to ] 2
T MCS-51 azfimizsanuifannsadndeyaluseduialdnuadumis 200 B
v v
FH 573 16 'lud Inwanunse SET , CLEAR , AND , OR wasdnld Swaudiafildauldva
+ ] 4
AuasS Uy 128 99 ( 8 Bn *16 lua ) frdeamsidndadunish 67H s amoumds lanatl
SETB 67H

ngUf 224 szdtuirdied 670 wwegludwmisluah 2cH

.32



4.3 Register Banks
0 14
mizsanuideyamolufilfiliugaiicaed Uriomua 32 Aunis Tngezdl 4 94m usae

gaTissenans § 2 A RO 714 R7 Tnoymusnezogluduimiia 00H - 07HAMINZE IHAI9IN
1 4
o v Yo o

‘dumiaos H unfin 1S awes A swlonTusunsulddsh
MOV AR5
Y 3 v k4 . & & o o « d 1ty a o
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NIINIHYBII0T

dIUVOINTUBNTIA law LM 188INarunsauans 1dRazilil 3.3

LMI88IN
Composite v
ce
Sync output 3 8 o 5-127
Composite " 2 2 ODD/EVEN

OUTPUT

Video Input
e T o
Sync output
o r 4 5 Bunst/Back
porch output

319 3.3 uerneaeA19n vas LMISSIN

LM 1881 il loGueanSin mdumawiineusanes ( Nationnal Semiconductor )

Tugnid 'lac'?fﬁa?rwzmsgﬁwqmﬁnﬁ anmoqedniiduiiudmiumsuonddwagonn
ndygranmndisedmendewesled ludmvssmsuendedorldudnnsves
AuruTARNIZYee TR Nad AT ss AU LT sdn s R unLReRs ( Blanking )

'luﬁamma'nﬂsxﬁamﬁuﬁzuﬂuﬁ’ﬂgiymmwﬁﬂzﬁzﬁmuﬁiﬁq;q,nm ODD/EVEN 1102
m?ﬁ(Bumt)LﬁWl‘fuﬁ'nzQm’imﬁ%«mﬁmtgmm?ﬁf‘:nzﬁmmn%n 4 ulnswasuFaiiuged
werAsdeygi i Iasdiuuudd (Chromanance Colour Burst)d.43 MHz (PAL System) UMY 90LUER
W8 (Back Porch) Yeem AR

ez lidygnaunTadiuladianineslugieh Lviss1 lildds lmiGedeendagilii 3.4

Pre Ver Post
Equalizing Sync Pluse  Equalizing
2.5H 2.5H 2.5H
—r — | ———
Composite . | %
Video Signal —J‘_IJ_JJ—_J'_ ] —HJT_L I I

teeteat emtest 24 sit1 T2 3% 4 s g

wesoeros [T T T T 1

Odd f Even Field Ware) ( Ben Field) | Hasd (OddFied)

ol

31/ 3.4 ueraadoyg o Burst/Back Parch Uiag Odd/Even 71 18910 LM188IN
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[ L 4
deysyI® Burst / Back porch #1190 LM1881 Hag lilaswmugumsimesInan
{ a o o o ] . A o
TnonsemuioSaudausies 19 102A Hudiadedayanuwad ni ( Non-Retrigerable ) ivodlaafiy
’ v A { a o Y Y '4
Tl 2eestimsiiuiu 5 Tadaseigagatoves Inadaie ladeiwadae ldiumity 5 Tav
~a A Y4 a A 4?' [} ra o do d o d
Wof [aehigaenadin1nedl (Monostable) Allveuuineguussdnie ladednadudmvadiom
{4 o L o ' . a
aeh Heznss Taadw liranaveunidusulns « Skipped “ Teaensniney
1 4 3 v
1c2 Hwzduaredreiad 48 Ty Tnsdnsunfisemumsinaseiuuans 1dde Function
Table 919619

A157991 3.1 LEAA9 Function Table 2995984 IC2A , IC2B (IC#74221)

INPUTS OUTPUTS

CLEAR

LT |« Sygnafieh o

= ol ==l O
e = im | x| »

IC2A fennInimssnm (Timing) 18 Tas R2C4 = 48 TuTaswnsulaondnnisuda
Wasiaaned ﬁ’ﬂ'ssﬁahmmé‘?uqﬂ?a"lu'mmﬁu 64 lulaswasuiofio I hiimsdmnn
wsudR sy luT nawnans Seewsi e nudenety c2a 18

s1ezhgaenm 48 luTaswaduiilden 1024 Tlududygunion (Clod) Wus
IC3 IC4 uag IC5 fagfi 3.5

du'leFaestl 102B fazadrevadiinunawiiy 48 Tulnswagu Sudody 104
Tngedonisnininesvindyan ODD/EVEN 910 LMI1881 Li’fm'mszé’u%ammsmmﬂams
nszdumsadiofad 48 TuTanandulu 1C2B vesusnsTad 1dRegUf 3.6

Foygrasiad 48 TuTaswaduiilein 1028 1{ﬂzgﬂ1%1ﬂuﬁmgm1muﬁmmsTﬂaﬂﬂaya
1HuA 103,104 uazICs (1C#74162) uans 8degUi 3.5 15wy

IC3,1C4,1C5 (Ic#74162) \ilulediugmiduuuuds Iasier (Fully Synchronous Decade
Counter ) @115 0UAAINANIABLINTY (State Diagram) n1531 1ARaA15 197 3.2 7 103 14N

] ] (] [} 1 T vy
Guduriululan 2 mazeslesSulululafiindns Inasvodidanluloii 1 noass

4
v o

ausdeasuiulana 2



d9u IC6, IC7, IC8  (IC#7485) 1t le@dlSouiioundn (Compare ) sene i g
nnnsazununeeniessy Insimitu laifsuin B laveing Tno 1cs szdiuguSoundn
mize 17 azdluduSeumdndy dau 1cs adiuduBoundnies uaasieglit 3.7 dielmid
winsuSsuifvuassfunandnicssedluddeduanaiad linsnines TRudesada las ny
wothmsdenTaifidesms IWusnguumtheed Tny

nnudnmsiindan eunsafissuansimiiclaesunsy (Timing Diagram) msvhem

vounstenduazunudyaunwlang Ui 3.8
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1 Z
A1519N 3.2 HaRdeMN¥AY833I999 Synchronous Decade Counter

414 | nan3se | RCO | wandu | RCO | wanmihe
2 0000 0 0000 0 0010
3 0000 0 0000 0 0011
4 0000 0 0000 0 0100
5 0000 0 0000 0 0101
6 0000 0 0000 0 0110
7 0000 0 0000 0 0111
8 0000 0 0000 0 1000
9 0000 0 0000 1 1001
10 0000 0 0001 0 0000
11 0000 0 0001 0 0001
12 0000 0 0001 0 0010
13 0000 0 0001 0 0011
14 0000 0 0001 0 0100
15 0000 0 0001 0 0101
16 0000 0 0001 0 0110
17 0000 0 0001 0 0111
18 0000 0 0001 0 1000
19 0000 0 0001 <1 1001
20 0000 0 0010 0 0000

623 0110 0 0010 0 0011
624 0110 0 0010 0 0100
625 0110 0 0010 0 0101
2 0000 0 0000 0 0010
3 0000 0 0000 0 0011
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vudwsemIudnrugunsieu

¢ fdueia
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wilszgnaldfduesainsfmivig 3+4 wuunaRnddessuinidmalszneunansdegi 3.10

OUTPUT

>

17 3.9 AduesaInssmvivuia 324
3

% | [SNI| [ b [
S| (o] |V [
| |O] |y |0

U 7
Taold 1 0- 9 unulmifiden
t a Jdy o
1 * umunsntios Joyaoning

u# unums naadoyamning

¢ dolui)assarg iy Decimal du g1uaes BCDs421 9218 leddhsia 10 To 4
Priority Encoder U8 74147 1 Waltieradsa Truth Table 71 3.3
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A1519% 3.3 UaAAQ Truth table Y949 IC#74147

INPUT OUTPUT
1 2 3 4 5 B 7 8 9 D c B A
H H H H H H H H H H H H H
X X X X X X X X L L H H L
X X X X X X X L H L H H H
X X X X X X L H H H L L L
X X X X X L H H H H L L H
X X X X L H H H H H L H L
X X X L H H H H H H L H H
X X L H H H H H H H H L L
X L H H H H H H H H H L H
L H H H H H H H H H H H L

L 4
swuhannsodienlad ldauwinu 1-9
y
INSIERSHUILMABIRNNIZIAY 0
104 0 92 1%18% Quadruple D - Type Flip Flop With Clear tue$ 74175 fusundosisiuay o

£ o <
BTN Truth Table 11 3.4

A1519% 3.4 LEAQ Truth table Y9I ICHT4175

INPUT OUTPUT

CLEAR CLOCK D Q Q
L X X L H

H T H H L

H T L L H

H L X Qo Qo

Y []
mszastuansmb@eniiuiees 1ddeg1i 3.10
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OUTFUT

PORTA
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Micrecontroller PORTB
PORTC
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¢ vonuuy Taeisegnd 1910% Fully Synchronous Decade Counter 1ie4 74162 Susa

a ¢ 4 A [ ¥
Inaauauindeideyadacmnsauans Imiiis laezunsa (Timing Diagram) fegidreang

4
B 1
Data Input{
C U
TS T S N S U N O O O
cock LTI LF I
EnableP — & ¢ i i i b bbb
Enable T — : : ; :
Sy B B R
o 1 ¢ |1
Data Output § Q R :
Q ___] + ¢ ‘o
@ -TT] i i o
519 3.12 uaraeIngdsie lneuAsY (Timing Diagram) A3YiaMYDs
IC#74162

¢ dauvesmsuaawaee 1918% BCD to Seven Zegment Decoder/Driver 11183 74248
o ' 1 v <
Hhufuanina oA UENRILA (Seven Zegment) AT DLAAIIIAN VOUHIUITAUUA

TRag1/7 3.14

E

gl

& |

F

51 3.13 uanevnde vesIwIENRUA
11 74162 adssuaasan e ms Inaauazinfesdoya niousumsuaanalds
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3. deuniseulysunsy
nndefmunsuaiidiniuesadaatsed 3.5

A157199 3.5 pereeisau lemin@eu Tusunsy

INPUT OUTPUT wauihy
910 ICHT4175 18 fdouly
D A | DEC | HEX |DEC| HEX
H|H|H/|H/| 15 | 0XOF | 15 | OXOF
L|H|H|L| 6 |oxo6 | 9 | oxo
L|H|H|H| 7 |o0xo7| 8 | oxos
H{L|L|L]| 8 |oxo8| 7 |oxor
‘ H|{L|L{|{H| 9 |0xe| 6 |0xo6
H|L|H|L| 10 |0X0A]| 5 | 0X05
H|{L|H|H/| 11 |oxoB| 4 | oxos
H|H|L]|L]| 12 |oxoc| 3 | oxo3
H|H|L|H]| 13 |0xop| 2 | oxo
H|H|H/|L| 14 |0XE]| 1 |o0xo01
Lir|LfirL]| o |oxo0| o oxoo

Tusunsufi@ewdiuTdsunsunn & uag Mscst MdmsSudsdoynfios 8 On mswe
L4
sriudoaldnvgmudunalumsifiou Tasunsy
wegwdunn WU OXFF leunugiudasie 11111111

0X05 Weufugieesiins 00000101

v
oy Tdlsunsuondemruaved 8255 nosanatl

: USER PORT uosauas® F800H + 8255 offset = actnal address

Port A Amdaueanse FS00H + 00H = FS00H
Port B AMHUIDAWGSE  FS00H + O1H = F801H
Port C Auvauoamsa FSO00H + O02H = F802H

i

Mode Port A WIMUSHOAASE  FS00H + O3H = F8O03H
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USER PORT uosaso FCOOH + 8255 offset addr = actual address

Port A AuvMUaLeARSE  FCOOH + O0H = FCOOH
Port B Aumistteasa FCOOH + O1H = FCO1H
Port C AuvuALenRse  FCOOH + 02H = FCO2H

ModePort A WMUIUOANSE  FCOOH + 03H = FCO3H

Aoun1sldmedn 8255 ideahmedimuamuamsten ( Configulation ) Y84nesN
a ' { 4
A B uoz ¢ Miiluwesndunandewniya Tasms@ousm Control Code i Mode Port
y \ U, v \d 14 -3 1 é
Mode Part iarnnsadou lawiniuldounsasn 18 luntiszin Ivend Tnus o iy Tnua

nlFnunazanuazdsdemsyianudhle Saueae Control Code RIAISHT 3.6

A1599 3.6 uaranmdnunie Thun 0 ¥84 8255

Port A Port C Port B Port C Control Code
(PAO-PA7) | (PC4-PC7) | (PBO-PB7) | (PBO-PB3) (HEX)
output output output output 80H
output output output input 81H
output output input output 82H
output output input input 83H
output input cutput cutput 88H
output input output input 89H
output input input output 8AH
output input input input 8BH
input output output output 90H
input output output input 91H
input output input output 92H
input output input input 93H
input input output output 98H
input input output input 99H
input input input output 9AH
input input input mput 9BH




»
nndedmusismedaunhunidudesmuadszasums@euTlisunsunugums
iwonlmllddeerusouaasumufsnsiuvedTlsunsy (Flowchart) uazdaTusunsumugy

v t 4
msiden Iminfsudendtousaadwsouuuuiavgmmes ldfedl
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UAUAS (Flowchart) N1511914

d
voalilsunsuniuguaing

X >=03X08

X >=0X0B

POYPOGOPD0

PA=0X09

PA=0X08

PA=0X07

PA=0X06

PA=0X05

PA=0X04

PA=0X03

PA=0X02

PA=0X01

PA=0X00

A=PA
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PB=B

PC=C

X >=0X06

X >=0X07

X >=0X08

X >=0X09

X >=0X0A

X >=0X0B

X>=0X0C

X >=0X0D

X >=0X0E

A >=0X00

PA=0X09

PA=0X08

PA=0X07

PA=0X06

PA=0X05

PA=0X04

PA=0X03

PA=03X02

PA=0X01

PA=0X00

<>
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UN 4

MAUNMINAABIUATHANITNANBY

AluZIINAHN1IMARBY

LM1881 8@ 1gNQAVBIUSIAUBUNA ( Maximum Input Voltage ) WU 3 Vp-p uusih
TezliRnsezdedunavesesdismIdmfuild 10 KQ Wenuauuuanuuse
voadgyguduna liliusuiuliahamudemety 1Miss1 lduozeddunduns duf

14
uaudyes LM18s1 tiuiid sz 10 KQ uaedyapuamsmdesiudygrauuy

H
= a

. . ad @ oty o~ o
Negative Going anumgufinfegaiideAnadiinanamisusaiusivuzanaiues

n1naasy

Usznaunesagii 4.1

Trigger TV H+

Televisien . Video Signal

»| Video Line
Input | Selector Circuit | Output
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MANUIN V.
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/* PROGRAM SELECT LINES */

#include <stdio.h> /* HEADER PROGRAM */
#include <8051.h>

#include <conio.h>

#define PAI (*(char*)0xf800)

#define CP1 (*(char*)0xf803)

#define PAO (*(char*)0xfC00)
#define PBO (*(char*)0xfC01)
#define PCO (*(char*)0xfC02)
#define CP2 (*(char*)0xfC03)
#define IN1 0x90

#define IN2 0x80

void main(void) /* FUNCTION */

int press1,press2,press3; /* DECLARATION */
int send_1,send 2,send_3;

CP1=IN1;

CP2=IN2;

clrs();

delay();
press1=PAI;
while(press1!=0x0F)



while(press1==PAI)
{
if(press1>=0x0E)
PAO=0x01;
else
if(press1>=0x0D)
PAO=0x02;
else
if(press1>=0x0C)
PAO=0x03;
else
if{press1>=0x0B)
PAO=0x04;
else
if(press1>=0x0A)
PAO=0x05;
else
if(press1>=0x09)
PAO=0x06;
else
if(press1>=0x08)
PAO=0x07,;
else
if(press1>=0x07)
PAO=0x08,;
else
if(press1>=0x06)
PAO=0x09;
else

PAO=0x00;



send_1=PAQ;
}
delay1();

press2=PAlI;
while(press2!=0x0F)
{
PBO=send_1;
while(press2==PAI)
{
if(press2>=0x0E)
PAO=0x01;
else
if(press2>=0x0D)
PAO=0x02;
else
if(press2>=0x0C)
PAO=0x03;
else
if(press2>=0x0B)
PAO=0x04;
else
if(press2>=0x0A)
PAO=0x05;
else
if(press2>=0x09)
PAO=0x06;
else
if{press2>=0x08)
PAO=0x07,

else



if{press2>=0x07)
PAO=0x08;
else
if{press2>=0x06)
PAO=0x09;
else
PAO=0x00;
send 2=PAO;
send 3=PBO;
}
delay1();
press3=PAI;
while(press3!=0x0F)
{
PBO=send 2;
PCO=send_3;
while(press3=—PAI)
{
if{press3>=0x0E)
PAO=0x01;
else
if{press3>=0x0D)
PAO=0x02;
else
if{press3>=0x0C)
PAO=0x03;
else
if{press3>=0x0B)
PAO=0x04;
else

if{press3>=0x0A)



PAO=0x05;
else
if(press3>=0x09)
PAO=0x06;
else
if(press3>=0x08)
PAO=0x07;
else
if(press3>=0x07)
PAO=0x08;
else
if(press3>=0x06)
PAO=0x09;
else

PAO=0x00;

}
}
}
clrs()
{
PAO = 0x00;
PBO = 0x00;
PCO = 0x00;

delay()
{

int ij;

for(i=0;i<30;i++)



For(j=0;j<30;j++);

delayl()
{
int ij;
for(i=0;i<10;i++)
for(j=0;j<10;++);
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HNANUIN .

DATA SHEET

National Semiconductor

'L M1881 Video Sync Separator

‘General Description Features

The LM1881 Video Sync separalor extracts timing'informa- ~ ® AC coupled composite input signal

' tion including composite and vertical sync, burst/back porch ®m >10 k2 input resistance

timing, and odd/even field information from standard nega- . m <10 mA power supply drain current
tive going sync NTSC, PAL®, and SECAM video signals with g Composite sync and vertical outputs
ampli;:Jde'trém 0.5V to 2V p-p. The inflegrated cir%uit;s talso = Odd/even field output ’

capable of providing sync separation for non-standard, fast-

- or horizontal rate vidsey:signals. The vertical output is pro- » Burft gate/back porch outpul

duced on the fising edge of the first Serration in the vertical ® Horizontal scan rates 1o 150 kHz
“sync period.. A default vertical output is produced after a = Edge tiggered vertical output

E ime delay if the rising edge mentioned above does notoc- ™ Defautt triggered vertical output for non-standard vidso
. cur within the externally sat delay period, such as riightbe - signal (video games-home computers)
. the case for a non-standard video signal.

‘Connection Diagram

i LM1881N
COMPOSITE i Vee
syne ourpitO———1 ! s }————05-12v
0.1 ufF.
COMPOSITE
—_—.——O
vIDED mputo_—_"'“'— 2 7 XYY 0DD/EVEN OUTPUT
VERTICAL )
SYNC OUTPUT 3 6 Rsey
680k0
BURST/BACK PORCH
! 4 5 : OUTPUT

] rrrrrinannd
i 1T

VERTICAL - R
SYNC OUTPUT .
gursT oUTPUT U oV ' A U

ODD/EVEN
QUTPUT

TU/H/9150-1

Order Number LM 188 1M or LM1881N
See NS Package Number MOSA or NOSE
L‘F’AL in this refers 1o P W “Phase ing Line”, end not 10 Programmable Array Logic.

188LINT
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LM1881

Absolute Maximum Ratings

It Military/Aerospace specitied devices are required,
please contact the National Semiconductor Sales
Office/Di-tributors for availabliity and specitications.

Supply .oltage 13.2v
Input Ve.tage 3Vpp (Ve = 5V)

< 6 Vpp (Vcc 2 8V)
Output Sink Currents; Pins 1,3, 5 . 5mA
Outptt Sink Current; Pin 7 2mA
Package Dissipation (Note 1) 1100 mW
Operating Temperature Range 0*'C — 70°C

Electrlcal Characteristics

Vco = 5V; Rset = 680 k); Tp = 25°C; Unlass otherwise specified

Storage Temperature Range -65°Cto +150°C
ESD Susceptibitity (Note 2) 2kv
Soldering Information

Dt{al-ln-Line Package (10 sec.) 260°C
Srhall Outline Package
Vapor Phase (60 sec.) 215'C
Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and their Effect on
Product Reliability” for other methods of soldering surface
mount devices.

resistance of 110* C/W, junction to amblent.

g Tested Design Units
t dit
., Parameter 3 Conditions TYP | Limit(Note3) | Limit(Note4) | (Limits)
* Supply Current " Outputs atLogic 1 Vee =5V . 5.2 10 mAmax |
Veg = 12V 5.5 12 mAmax
DC Input Voitage Pin2 " 13 Vmin
1.5
1.8 Vmax
Input Threshold Voltage Note § . 55 mVmin
70
. . 85 mVmax
Input Discharge Current Pin2; ¥y = 2V ~ 6 pAmin
1
16 pAmax -
Input Clamp Charge Current ’ Pin2; V|N =1V X 08 0.2 mAmin 4
Rger Pin Referance Voitage | Pin6; Note 6 12 2 1.10 vmin -,
. ] . - e 1.35 - Vmax i
- Gl TR ” — ~—F
Composite Sync. & Verlical lour =40 pA; Voo = 5V 45~ 4.0 Vmin :,%'
Outputs Logic 1 Vg = 12V 11.0 Vmin -3
A lour=16mA | Veg=5V | 38 2.4 Vmin 3
4 Logic1 Veg=12V T .| :: 100 Vmin
Burst Gate &OddiEven fd{’,;‘?-‘izd BA;, Vég=5v"| 45 - 40 Vimin, %o
Outpufs” Logic 1 Veg =12V |, 11.0 Vln %%
CompositiiSyhc. Output | “loyy = .~ 1.8mA/LogicOiPing. |02 | 08 vimax
Vertical §yfic. Outpit . | “lout = —1.8mA; Loglé 0; Pin 3, 0.2 | 0.8 vmax.J
Burst Gaté Outpit lout = —1.6 mA; Logic 0; Pin 5 0.2 0.8 Vmesks
Odd/Even Output [ o= =1.6mA; LogicO;Pin7 | 0.2 0.8  Vmaxik
. ] SR,
Vertical Sync Width 230 190 psfin
- 300 psmeX
- I RPR Y A .
Burst Gale Width 2.7 k0 Fom Pin 5 to Voo . 25 psi
' 4.7 pstheX
Vertical Default Time Note 7 s 32 P
8 90 | psmexi
Note 1: For cparation in amblent lempelatureé abovo 25°C, the device mugt be derated based on a 150°C it Juncti P @ and a package ! : LT

Rote 2: ESD suscoptibliity test usas the “human body model, 100 pF discharged through a 1.5 kil resistor”.
Note 3: Typicals are at Ty = 25°C and represant the most Kkely parametric norm.
Note 4 Tested Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).

Note S: Relative difforonce between the input clamp voltage and the minimum jnput voftags which produces a horizontal output puise.

Note & Careftt atiention should bo made to ;'arevont parasitic capacitance coupling from any output pin (Pins 1, 3, 5, and 1) to the Rggr pin (Pin 6
Note 7; Detay time between the start of vertical sync {at Input} and the vertical output puise.
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Typical Performance Characteristics
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LM1881

Application Notes

The LM1881 is designed to strip the synchronization signals
from composite video sources that are in, or similar to, the
N.T.S.C. lormat. input signals with positive polarity video (in-
creasing signal voltage signifies increasing scene bright-
ness) from 0.5V (p-p) to 2V (p-p) can be accommodated.
The LM1881 operates from a single supply voltage between
5V DC and 12V DC. The only required external components
beside power supply and set cuirent decoupling are the In-
put coupling capacitor and a single resistor that sets internal
current levels, allowing the LM1881 to be adjusted for
source signals’ with line scan frequencies differing from
15.734 kHz. Four major sync signals are available from:the
1/C: composite sync including both horizontal and vertical
scan timing information; a vertical sync pulse; a burst gate__
or back porch clamp pulse; and an odd/even output. The
odd/even output levet identifies which video field of an inter-
laced video source is present at the input. The outputs from
the LM1881 can be used to gen-lock video camera/VTR
signals with graphics sources, provide identification of video
fields for memory storage, recover suppressed or contami-
nated sync signals, and provide timing references for the
extraction of coded or uncoded data on specific video scan
lines.

To better understand the LM1881 timing information and
the type of signals that are used, refer to Figure 2(a-e)
which shows a portion of the composite video signal from
the end of one field through the baginning of the next field.

COMPOSITE SYNC QUTPUT

The composite sync output, Figure 2(b), is simply a repro-
duction of the slgnal waveform below the composite video
black level, with the video completely removed. This is ob-
tained by clamping the video signal sync tips to 1.5V DC at
Pin 2 and using a comparator threshold set just above this
voltage to strip the sync signal, which is then butfered out to
Pin 1. The threshold separation from the clamped sync tip Is
norninally 70 mV which means that for the minimum input
level of 0.5V (p-p), the clipping tevel is close to the haltway
point on the sync pulse amplitude (shown by the dashed
line on Figure 2(a)). This threshold separation is indepen-
dent of the signal amplitude, therefore, for a 2V (p-p) input
the clipping level occurs at 11% of the sync pulse ampti-
tude. The charging current for the input coupling capacitor is
0.8 mA, whereas the discharge current is only 11 pnA, typi-
cally. This allows refatively small capacitor values to be
used—0.1 uF is generally recommended.

Normally the signal source for the LM1881 Is assumed to be
clean and relatively noise-free, but some sources may have
excessive video peaking, causing high frequency video and
chroma components to extend below the black level refer-
ence. Some video discs keep the chroma burst pulse pres-
ent throughout the vertical blanking period so that the burst
actually appears on the sync tips for three line periods in-
stead of at black level. A clean composite sync signal can
be generated from these sources by filtering the input sig-
nal. When the source impedance is low, typically 750, a
620Q resistor in series with the source and a 510 pF capaci-
tor to ground will form a low pass filter with a cornar fre-
quency of 500 kHz. This bandwidth is more than sufficient to
pass the sync pulse portion of the waveform; however, any -
subcarrier content in the signal will be attenuated by almost.
18 dB, effectively taking it below the comparator threshold.
Filtering will also help if the source is contaminated with.
thermal noise. The output waveforms will become delayed

from between 40 ns to as much as 200 ns due to this filty
This much delay will not usually be significant but it dog
. contribute to the sync defay produced by any additional sig
» nal processing. Since the original video may. also undery
“processing, the need for ime delay corraction will depan
on the total system, not just' the sync stripper.

VERTICAL SYNG OUTPUT

A vertical sync output is derived by internally integrating th
composite sync wavefdrm.{FTgura J). To understand
generation of the vertical sync pulse, refer to the lower let
_hand section Figure 3. Note that there are two comparata:
in the section. One comparator has an internally generats
voltage reference called Vy going to one of its inputs. Tix
other comparator has an internally generated voltage refer.
ance called V3 going to one of Jts inputs. Both comparaton
have a common input at their noninverting input comin;
from the internal integrator. The internal integrator is use
for.integrating the composite sync signal. This signal comes
from: the input side of the composite sync buffer and ar
positive going sync pulses. The capacitor to the integrata
is internal to the LM1881. The capacitor charge current &
set by the value of the external resistor Rget. The output of
the Integrator Is going to be at a low voltage during the
normal horizontal lines because the Integrator has a vey
short time to charge the capacitor, which is during the hot
zontal sync period. The equalization pulses will keep the
output ‘voltage of the Integrator at about the same leve,
below the Vj. During the vertical sync period the narrow
_going positive pulses shown in Figure 2 is called the sem
tlon pulse. The wide negative portion of the vertical sy
period Is called the vertical synt pulse. At the start of the
vertical sync period, before the first Serration pulse occurs
the integrator now charges the capacitor to a much highef
voltage.jAt the first serration pulse the integrator outph
should be between V4 and Va. This would give a high leve
at the output of the comparator with V4 as one of its inputs
This high Is clocked into the D" flip-flop by the falling edg®
&f the serration pulse (remember the sync signal is invertsd
in this ection of the LM1881). The "Q" output of the 0"
flip-flop goes through the OR gate, and sets the R/S i
flop. The output of the R/S flip-flop enables the internd
osclltator and also clocks the ODD/EVEN “D" flip-flop. T
ODDY/EVEN fleld pufse operation Is cavered In the next s¢*
ton,The 6Utpuit of the oscillator goes to a divide by 8 circut
thus resetting the R/S flip-flop after 8 cycles of the oscilE.
tor. ‘The frequency of the oscillator is established by
“internal capacitor going to the oscillator and the extem®:
Rset. The "G output of tha R/S fiip-flop goes to pin 3 and®
.the actual vertical 'sync output of the LM1881. By clockid
the “D" flip-flop at the start of the first serration P”'. .
means that the vertical sync output pulse starts at this po™:
in time and lasts for elght cycles of the internal oscﬂlalof%
shown in Figure 2. * A
How. Rgqy affects the Integrator and the internal oscillatol ?j
shown under the Typical Performance Characteristics. '
first graph is “Ryqr Value Selaction vs Vertical Serra®
Pulse Séparation”. For this graph to be valid, the ve
sync pulse should last for at least 85% of the horizontal e,
.line (47% of a full horlzontal line). A vertical sync pulse | Wi
.any, standard should meet this requirement; both NTSC &%«
‘PAL do moet this requirement (tha serration pulse is l;i
. remainder of the period, 10% to 15% of the horizof
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LM1881

Application Notes (Continued)

half fing). Remember this pulse is a positive pulse at the
integ. =tor but negative in Figure 2. This graph shows how
long i. takes the integrator to charge its internal capacitor
abo=) Vy.

WITH Rggt too large the charging current of the integrator
will be too small to charge the capacitor above Vi, thus
there will be no vertical synch outpit pulse. As mentioned
above, Rt also sets the frequency of the internal oscillator.
If the oscillator runs too fast jts eight cycles will be shorter
than the vertical sync portion of the composite sync. Under
this condition another vertical sync pulse can be generated

.- on one of the later serration pulses after the divide by 8

circuit resets the R/S flip-flop. The first graph also shows
the minimum Rget Necessary to prevent a double vertical
puise, assuming that the serration pulses last for only three
full horizontal line periods (six serration pulses for NTSC).
The actual pulse width of the vertical sync pulse is shown in
the “Vertical Pulse Width vs Rget” graph. Using NTSC as an
example, lets see how these two graphs relate to each oth-
or. Tha Horizontal line is 64 ps long, or 32 us for a horizon-
tal half line. Now round this off to 30 ps. In the “R4et Val:e
Selection vs Vertical Serration Pulse Separation* graph ihe
minimum resistor value for 30 ps serration pulse separation

is about 550 k1. Going to the *Vertical Pulse Width vs Rget"~.

graph one can see that 550 kN gives a vertical pulse width
of about 180 ps, the total time for the vertical sync period of
NTSC (3 horizontal fines). A 550 kN will set the internal
oscillator to a frequency such that eight cycles gives a time
of 180 us, just long enough to prevent a double vertical
sync pulse at the vertical sync output of the LM1881.

The LM1881 also gen_erates‘ a default vertical sync pulse

- when the vertical sync’period is unusually long and has no

serration pulses. With a very long vertical sync time the inte-
grator has time to charge its internal capacitor above the
voltage level V. Since there is no falling edge at the end of
a serration pulse to clock the "D flip-flop, the only high
signal going to the OR gate is from the default comparator
when output of the integrator reaches Va. At this time the
R/S fiip-fiop Is toggled by the default comparator, starting
the vertical sync pulse at pin 3 of the LM1881. If the default
vertical sync period ends before the end of the input vertical
sync period, then the falling edge of the vertical syric (posi-
tive pulse at the “p" ﬂip-tlop) will clock the high output from
the comparator with V{ as afeference input. This will retrig-
ger the oscillator, genarating a second vertical sync output
pulse. The “Verticat Default Sync Delay Time vs Rget”
graph shows the relationship between the Rget value and
the delay.time from thé start of.the vertical sync period be-
fore the default vértica) sync pulse is generated. Using the
NTSC example again the smallest resistor for Rget is 500
kf}. The vértical default lime delay !s about 50 ps, much
longer than the 30 us serfation pulse spacing.

A common question is, how can orie calculate the required
Rget with 4 video timmg standard that has no serration puls-
és during the verﬂcarblanﬁmg 1f the default vertical sync is
to be used this is a very easy task: Use the “Vertical Default

* sync period may be very accurate. In this case the preferred

—r

-~

Sync Delay Time vs Rger™ graph to select the necessary
Rget 10 give the desired delay time for the vertical sync out.

put signal. If a second pulse is undesirable, then chack the
*“Vertical Pulse Width vs Rge;” graph to make sure the verti. |
cal output pulse will extend beyond the end of the Input
vertica! sync period. In most systams the'end of the vertical .

design may be 1o start the vertical sync puise at the end of ;i
the vertical sync period, similar to starting the vertical sync -
pulse after the first serration pulse. A VGA standard is to be-.;
used as an example to show how this is done. t this stan-.
dard a horizontal line is 32 ps long. The vertical sync period
is two horizontal lines long, or 64 ps. The vertical default
sync delay time must be longer than the vertical sync peri. *
od of 84 ps. In this case Reet must be larger than 680 k. *;
Rgep must still be smalt enough for the output of the integra-
tor to reach V4 before the end of the vertical period of the - !
input putse. The first graph can be used to confirm that Ryg 4

is small enough for the integrator. Instead of using the vertl- y
cal serration pulse separation, use the actual pulse width of %
the vertica! sync period, or 64 ps in this example This graph. )
is linear, meaning that a value as farge as 2.7 M0} can be ;

used for Ree (twice the value as the fmaximum at 30 ps). ‘J
Due to leakage currents it is advisable to keep the value of ® bl
Reet under 2.0 KA. In this example a. value of 1.0 MQ Is i
selected, well above the minimum of 680 k(2. With this valus.

for Rget the pulse width of the vertical sync output pulse of 8%
the LM1881 is about 340 ps.

ODD/EVEN FIELD PULSE §

An unusual feature of LM1881 Is an output level from Pin 7* k:
that identifies the video field present at the input to the
LM1881. This can be useful in frame memory storage appﬂ-
cations or in extracting test signals that occur only in alter-e
nate fields. For a composite video signal that is interlaced, }
one of the two flelds that make up éach Video frame oOf
picture must have a half horizontal scen ling period at the.
ond of the vertical scan—i.e., at the bottom of-the plcture
This is called the “odd fleld” or “fleld 1". The "even field" 3
ot "field 2" has a complete horizontal scan line at the end bl
the field. An odd field starts on the leading edge of the firsts
equalizing pulse, whereas the even field starts on the lead-iri‘
ing edge of the second equalizing ‘pulse of ‘the vertical (Lo
trace interval. Figura 2(a) shows the end’of tHeé even r eldzg
and the start of the odd field. E 4

To detect the odd/even fields the LM1881 again lntegrétés r
the composite sync waveform (Figwe 3). A capacitdr'jsf
charged during the period between sync, | ‘pulses and d?. &
charged when the sync pulse Is present’ The period | b°‘ )
tween normidl hofizorital sync pulses (s enough to allow 'v",
capacitor voltage to reach a threshotd lével of a comp&ra"“ .
that clears a flipflop which Is also being clocked by the syn 3
waveform. When the vertical Interval is raached, tha shorfer3
integration time between equalizing pulses prevents thiss

L N hael e e

:_da

w

R

" 2.200



«

:Appncatlon NO:@S (Continuod)

£ shold"l'rgfh being redched and the O output of the flip-.

Sqop Is toggled with'dath equalizing pulse. Since the halfline
1 grdod at the end 6’!'{?19 odd field will have the same’effoct
Gien 9qu’ali"zlv3%pul’§g;ierlpd, the.Q output will have a differ-
{gnt polanity.on Successive fields. Thus by comparing the Q
¥ 1arity with the vertical output pulse,:an odd/even figld in-

¢

"+d high du og the odd field. -+ -~

o S e it fen et R
¥URST/BACKPORCH ODTPUT PULSE'
% 8 composite video signal, the chroma burst is focated on
fine backporch of the ho ontal blanking period. This period,
Mpproximately 4.8 us long, 1s also the black level reference
s‘J?pf.h'e subséquent vidéoscanfine. The LM1881 generates
% putse at Pip 5 that can be used either to retrieve the chro-

g;::rst from the composite video signal (thus providing-a

ibcarder.synchronizing. signal) or as a clamp for the DG’

gd-‘é,-,]s bene&atéd.'i’ln 7-rbmains low during'the even field__
i ’

* The circultin

jstoration- ¢f the video.waveform. This output is obtained
gmpb’ by charging an Internal capacitor starting on the trall- :

.'i‘,'g edge.of the horizontal sync pulses. Simultaneously the

iutput of Pin-51s pulledlow atid held until the capacitot *

‘cherge clrc it times out—4 ps later. A shorter output burst
:f’gate pulse ¢'ir be derived by differentiating the burst output
yising & serles C-R network. This may be necessary in appli-
¢ations which require high horizontal scan rates in combina-
"fon with ndrtﬁ'gl(SO-I?O Hz) vgnigal scan rates.

}fi‘:'puc;mon‘s. I T L B
Xﬁan from extracting'a composite sync signal free of video
Information, the LM 1881 outputs allow a number of interest-
jng applications to'be developed. As mentioned above, the
burst gate/backporch-clamp pulse allows DG restoration of,
the original video waveform for display or remodutlation on

an RF. chrrier, and retfieval of the color burst for color syn- "

chronization and decoding into R.G.B. components. For
frame, memory storage’ applications, the odd/even field lev-
‘ol allows idehtification of the appropriate field ensuring the
Borregt read or write sequ'erip'e: The vertical pulse output is
partichtarly useful’since it begins dt & precise time—the ris.
Ind edge of the first vertica! serration in the sync wavelorm.
Thig' means’that individual fines within the vertical blanking
per'ibd (or anywhere in the active scan line period) can easi.
ly b &Rtractéd by counting the reéquifed. number of tran-
ﬂﬁpn’s'ln the composite sync wavéforn following the start of
ﬂye’yerﬁcal oulpul_pu}se. o
The vertical blankjrjp interval is proving popular as a means
to fransmit data which will not appear on a normal T.V. re-
#{vbr screen. Data ca be insered beginning with fine 10
(the first horizontal scan fine on which the color burst ap-
‘Pgrp) through to fine 21, Ufuany lines 10 through 13 are
not used which leaves lines 14 through 21 for inserting sig-
nals, which rhay be different from field to field. In the U.S.,
fing 18is normally reserved for a vertical interval reference

"humber,

Signal {VIRS).and line.21 is reserved for closed caption data
for the hearing impaired. The remaining lines are used in a
jumber of ways. Lines 17 and 18 are {requently used during
.studio, processing to ‘add and delete vertical interval test
signals (VITS) While lines 14 through'18 and line 20 can be
use‘deor Videotex/Teletext qaia. Several institutions are
propdding to thansmit fihanclal data™on fine’ 17 and cable
syslems use l{\qgavai!'abl:é:ﬁr\\gs in the vertical interval to
send decoding'data for descrambler terminals.

Sinte the vertical outpi piilse ffam, tha LM1881 coincides
with the leadirig edge 5f the first vertical serration, sixteen
positive or negative fransitions later.will be the start of line
14 tireitherfield. At this baint simple counters can be used
1o $eloét t‘!}e_aeg_tfgj &\'Q(sf for insertion or deletion of data,

H o Y b0 -

VIDEDLINE BELECTOR :

ot gurér4 piits Gut a'ingle video fine according
to the binary-Sgded:information applied to line select bits
bo-b7.;A'Ilpe 18 selected by! adding’two to the desired line
ofiverting 1o a binary equivalent and applying the

res@lf‘g'gé the iRe aélect .inputs. The falling edge of the
LM1881's ve'nicql fpulse is used t6 load the appropriate
numbgt into the counters (MM74C183N) and to set a start
count latch dsling' 0 NAND gates. Composite sync tran-
s!tioné‘aFggéunt,ed using the borrow out of the desired num-
ber of colinters-The final borrow outpulse is used to turn on
the arlalog switch (CD4066BC) during. the desired line. The
falﬂn"gz edge of this signa! also resets the start count latch,
thereby terminating the counting.

The circult, as shown, will provide a single line output for
each field in an interlaced video system (television) or a
single fine output in each frame for & non-intertaced video
system (oomputer~moqilor).~-When & particular line in only
one field of an interlaced Video signal is desired, the odd/
even field index output must be used instead of the vertical

“output ptise (invert the field index output to select the odd

field).A single tounter is needed for selecting tines 3 to 14;
two ‘cQunters are needed for selecting lines 15 to 253; and
threg counters will work for up to 2046 lines. An output buff-
ei is required to dri_{/e low impeda?ce loads.

MULTIPLE CONTIGUOUS VIDEO LINE

SELECTOR WITH BLACK LEVEL HESTORATION

The circult in Figure & will selecl a number of adjoining lines
starting with tho liw selected as in the previous examg!e.
Additional coqntérs can’be added as described previously
for either higher starting line numbers or an increased num-
ber of contiguous oufput lifes. The back porch pulse output
of the LM1881 is uséd to Gate the video input’s black level
through & low pass filter (10 k{2, 10 uF) providing black level
restoration at the video output when the output selected
line(s) is not being gated through, :
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Typical Applications
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5485,/7T485 4-Bit Magnitude Comparator

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standerd TTL Low-Power TTL
Package Package Package Package Package
Device T Device T Device T Device Type Device T
e pImfcF P reTPImicr] YPe ICTPIMEF] YPercTemker P reTPIMI
T SNS4S8S Q) wa . SNSALSES Jq W@y swsass 1@ wd] snsaLss 19}
o SN74S85 1 AN SNLSIS GG SNT48S SUIND) SLIALES Jaln
rsass./ AN of I

FAIRCHLD s )

MOTOROLA MC7485 P .

NSC. DMSALS8S ) DMSALSS JRINGl  |¢

: } DMI4LSES 2] OM7485 | X DMIALSS se{nel |

PHUPS N74S2S [ NT4LS85 @© N485 [0

. 55485
SIGNETICS NT4SES @ N74L 585 AT N74BS
SIEMENS ) FLHA3! o)
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FUITSU ) TaLSES M, MEas M

HTACH HD74L 585 F HOT48S DPa

MTSUBISH e p ) MTALS 85 2N LEE 0

NEC - LPB20YS 00)

TOSHBA
Electrical Characteristics SNS4LSE85/SN74LS85 Pin Assignments (Top View)

absolute maximum raings over operating firee-air temperature range 0] @

Supply voltage. Voo W Opcrating  free-ale. | SNS6LS | —SSClo 125°C oaTA MPUTS INPUTS  OUTPUTS mpuTs

out voltage ™v temporature range | SK74tS 0Clo 0°C Vo 7A3 B2 Az AT B1 A0 B0 vee X7 85 T3 alE B m

interomitter voitage (sae Note) $.5V Storage temperature range ~65Cto 1S0°C m‘ " ‘ | 18 ” 12 I I " ”w ” P I

recommended opering conditions ] 1 T ] T T 3
A B2 2 Al B! A
SNS4LSES SN74LSBS |yt
MIN NOM MAX | MIN _NOM MAX 8y - sol

Supply votage. Vo 4.5 s 55 |4.15 S s3] v ACBA=g A28 A>BA=B A<B AmB ArE ACB A=

High-level output_current, lory =100 w00 sA LW W ouT OuT OUt A2 ottt INBUT INPUT INPUT A 1

Low-lavel output current, Loy 4 8| ma M I l l l I I

Oparaling free-temperature, T 5§ 125 0 0| € IEZIRZINIEIIRAIR

electrical characterics over.recommended oprating paTANASBASB A58 M08 A6 A<H. GNO 22 42 SSRA2BACE A=B AT onD
free-air tamperature range INPUT CASCADING INPUTS OUTPUTS WPUTS CASADING. INPUTS
PARAMETER & TEST CONDITIONS ¢ MIN TYP$ MAX |uny positive lagic: ses hunction lables positive logle: see tunclon tables

Vet Highrievel inout voltage 2 v Function Table

Vi Low-level input voltage o8] v

A fnput clamp wediage Voo™MIN, & w—|gmA —1.5} V COMPARING CASCADING OUTPUTS

VoooMN  Vp=2V. . INPUTS . INPUTS
Vor  Highdevel output voiage V=08V, toym—smoua | BT 34 v A3.83]A2. Bz A1, -BI]A0, BO|A>B ACB AuB|A>8 A<D Aubd
Voo=liN Vg3V, A3 >83] X X X X X X | H. € C
VoL  Low-evel output vohage Vi =0.8v, gy =dmA 0.2 04} V :,<:, R xa X x X x : . :; t L
3=B31A2>082 X X X X (9
N 1 current . 0.1].

W e LB A28 OV eceMAX, =TV mA A3-83|a2<B2] x [ x x x|uv w4
irput vottage |al other input : 63 A3=B2]A2mB2{41>B1] X x X X WL
‘High-evel [A<B. A28 inguts : 10N As=B)lA2~B82{A1<B1 X X X X L H L.

™ ot ourrent [u othar s ] TOCTMAX Vi=2.V ] ~ A3mB3jA2=Bz{a1=B1]A9>B0] x X X | W L
Low-ievel |A <B.A>Binputs y ~0.4 A3=B3]A2=B2|A1=B1|A0<BO| X X X L H L

=MAX, V=04V > A

W M e ey | COTMR VS A A3=Bifaz-B2lar=Bifac-Bel H L L {H L ¢

. Vs Tewiiss = ™ A3uB3A2mB2|A1=B1[A0=Bo| L H L L H L
- CC=MAX. * = — A3mB3jA2=B2]|A1=Bi|A0=Bo] L L H LL

08 Short- Cirewst output surrent & Vo=0 Tnnrsss |-z o0 A = -‘sas -Lsas 1 = : L]

= 10.4 4 :

ice Supply owrent . Veg™=MAX, Ses.Note | 0" 20| =sa A3=B3|AToB?[AT=B1]As=Bo] X T T "

from Any A or B data bout + h A3=B1[A2=B2[A1=Bilao=Bol H H L [ L ¢ «©
0 output A (B, A8 . A3mB3{A2mB2|A1=B1]A0uBO] L L oL H H L
PLH 3 n B ne L85
.- o o ‘A:'BB Gata APUT Jumcr oo : “lel 0w s], A1=03[AI=BZ[AT=B1]JAo=BO] L W W | L @ A’
Trom AnT A o B data pet I' m A3=mB3A2mB2]A1=B1]AO=BO| H L H K. L H
o8 ASB Vog= SV JNUMBER n m Aj=B3[A2=B2]A1=B1]A0=BO| M H H H H H
":’“““"A': ] TATECOF > ] A3=B3|AzeBzlAi=BrlAc=Bol H W L | W H L
tPu  (hom Aey A or B dila CL=I15pF  [0ATE AymB3lazaBzjar=Bijao=Bo| L L L | LT L 0L
to oot A=8 AL =20 LeveLsd L) " Honan Kevel L= ow fevel X - wrew

1P H_[romA B or A=B ' 2] ns hd revent

1PHL 1o cutput AOB 1 1 17| »ns

tpLH__|Wom A=B 2 13| ns

Py to output A=B 2 13 %) ns

tPLH from A>8 cr A=B i " 2| ns

Py to output  A<B t 1 17| ns
NOTE : 1pq is measured with cutputs apen, A=B grounded, and all other inputs at 4.5V,

1 For conditions shown as MIN&r MAY, use the sporopriate value iod unded under ¢ for the type.
SAN typcal vales are at Voo= 5V, ToA=25C
SNot more than one Output should be shorted st & time. CONTINUED OM MEXT PAGE
Sip 4 weropapation delay time, low-to-tegh-level output

[T ——

PHL mopsgagstion delay Ly time, hugh-to-iow -level output



6485/ 7485 (CONTINUED)

Functional Block Diagrams
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54123,/74123 Dual Retriggerable Monostable Multivibrator with Clear

Gehottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package N Package - Package
Device Type Device Type Device Type Device Type Device Type
CIP|M]|CF] C|P|M|CF C{P|M|CF] C|P|M]CF] C|P|M|CF]
L SNS4LSI23 10| W SNS4(23 10| - WOy SNSAL123 J O,
T. SNMLSI2 JOIND SNT4123 I DN SN74LI23 JQIND
esi2)/ P [
FAIRCHILD Toan /owin LI .
OMS4t. (234 [+
MOTOROLA MCT4123 PO DM14L123A )
DMSALS123 (] .
NSC . DMNLS 123 [ DM14123 INDY
t =
I LTS [ N3 [
: . ss1) FO8 W
SIGNETICS - T Folp0)]
SIEMENS FLKI2l . N
FUATSU 74L5123 MO MB440 [ [T
HITACH, - HDALS 1T g Wiei23/ W51 | Olpd)
- . { . .
MITSUBISHI NTALS 123 Q] M53323 o
NEC - #PB2123 )
TOSHIBA : {
Electrical Characteristics SNSALS{23/SN74LS(23
Pin Assignment (Top View)
sbsolute maximum ratings.operating lru:ni— temperature range
oty veitage, WL | ™ Opesshng brve-aw | swiars ~55Cw 18T (D
taewt vatuge 1w Seoweawn aste [[swas [ 1 cM’ 1 _
S1oragm Wempersiwrs ronge ~ 5T » 19T vee = Cor: 10 L] n
recommended operating gonditions " " " " L '
SN54LS 123 SN74LS5123 UNIT,
MIN_NOM_MAX] W M MAX
Suvgly voitage, WL Y s 58 ) ) sn. [ v [
Hogh-tevel avipet tonval low - 400 — 400 " H
Lowleeet ontpet Corrat, 108 . 4 0 .k
Poine o (y « ™ n 3
Eatermal bimeg restance, Beat s 180 s 20| ar o
Eatemal howg Copacrtance. Cart . estnchen o _reitechen
Winag copacstaace ot Beat“Ces) Lermenat [ 50 o
e Tt o e s = [ D— n] x 1 s H« s[s aAm ’
electrical characteristics over recommended operating " * . : = = :
: free- air temperature range on c:‘ ::” N0
PARAMETER @ TEST CONDITIONS t MIN TYP$ MAX fuNIT
Viy High-level nout vottage 2 v
Vi Low-level mput voltage 08| Vv
vy input clamp voltage VOC=MIN, |j=—1ma =15] v
VEe=MIN, Igl=MAK,
v Hogh-tevsl output vol X R X v
on  Hem 90 |See Note t Ly 3s FUNCTION TABLE
Vogc=MiN, ot ¥8mA
17 Low-evel oumput volage N 0. 0.5{ Vv
o tew See Note 1 i I 123 TSI, L12) (Sew Note &)
trout current at
' = . NPY
! maximum nput voilage Voo=MAX, Vi=v 0.1 mA . INPUTS  JOUTPUTS
Toghtavel oot CLEARIA Bl a &
tn curent i VCC="MAX, V=21V 0| xA t : : L H
[ H
Low-tevet R
W wo:mxn nout VEC=MAX, Vi=0.4v 0.4] mA X X Ltit H
noour
105 Short-orcuil outpwt cwrent | Vop =MAX, See Nots 1 ] e : t ; Py
Sugply current W C=MAX, M
1 | A noour
cc {quiescent or triggered) See Noles 2 snd3 2 ol ( LI
w from A to output Q 22 B o
L LM [om & 10 ovtput Q e . 3 4“ e ..
- from A to output Q VCe = 5V. Coxt =0, 2 45 s .
from B 10 output Q 5 Rexy =52 %
topl | trom Ciear 1o outowt O Ta=25'C . 20 27]7 "I NOTES1 :Groud Co 1o massre Vou a1 0. VoL #10. o lgs &t 0.
1Py y | trom Clear to output Q' Cr =150, 8 4 Cexy 15 0pen 10 measurs Vol 81 0. VoL 41 0. or Iggat O.
twg(mn) from A or B 10 output O R =2 116 200 | ns 2 tQuwescent ICC 18 measured (afier clearng) with 2.4V apobed 10 AN cisar and A mputs,
-1 Coxt = 10005F - 8 wouts grounded. afl cutputs open, Ceyy =0.02 »F, and Rgyq =25k,
twg trom A or B to output O ext 0 ‘s .S s | us 3:icE ¢ measwed n the triggered state with 2.4V applied 10 &b Clexr and Nn
Rext =10 WOUlS. A inputs grounded, afi ouiuts open. Ceyy =0.02 uF, and Rexy =5 k2
4 1A, He=high lovel (steady state). L=lowievel (steady state). 1 =transimion!trom iow to
bign level. § =wansition from hegh 10 kow ievel, fL.=one highdave! puise, 17=uc} low-ievel
puise, X=icretevant (any wput, wckating transitions), 1
8. An external timing capacilor may de connected botwesn and Reut Cey; /Coyy {positive)
C.Fof accUrte repedtabls puiss widths, Connect an exterernal resisior betweer)
Raxi/Cox1 ahd VCCwith Rifopen-crcuited.  * 4
D. To obtan varuble pulss widths, connoct exterrale resistance between Rig o
Rext/Caxt and VCC, . \
1For conditions shown as MIN or MAX, use the value under !

LAl typcal vawes wo ot vog=5v. TA =25C.

eNot more than one output

bo shorled al & time.

¢ 1o H mpropagation delay time, b«-lo_ﬁoh-levcl output
1PHL propagation delay time, Nigh-low-lave! output



54162/74162 Fully synchronous Decade Conuter
Schottky TTL High-SSpeed TTL Low-Power Schottky TTL 'Standard TTL Low-Power TTL.
Package Package ‘| Packeage - Package : Package
Device T Device T Device T Device Device Type
YPereTemlcr| oV PP lcTP (mkr YPe IR mcr  Type C TR micF YPe reTrmE
T SNSAS 162 G W) SNUL 5162 -1, w.i§ snsaie2 1 Wt
o SN74S162 JT|ng ' SNULSI62 3N SNT4162 J AN
RC ! neasieesresiez | o0 ) o
FAI LD rerasie  rousi | oGl od QY FOIRL FOI62 oD|r g [
MOTOROLA 0 SHIMLS162 P MCTaI62 PO
OMSiL S 162 g DM54162A
NS C DML S162 [ DM74162A
PHLIPS NT4162 ©
S54162 Fi[er]  wa
SIGNETICS NTILS162 Xc NY162 Fila)
SIEMENS R =
FUXTSU 4L 5 162 MT) 162 T y
HTACH HOI4L S162 (B HD74162 AP
MTSUBISH M74L S 162 IPOJ MS3362 )
NEC
AmS4L S 162
AMD Am74LE 162
Electrical Characteristica ' . -
I Characteristica SNS4LS162 'SN74LS 162 Pin Assignment (Top View)
absolute maximum ratings over operating .
free-air temperature range ) @
Supoly vollage, Voo v Opcramng bee-aw | SNSLS | —85Clo 125C ot ouiryts -
" input_voltage v tamperawre range | sn1aLs 0'Co 70°C Vee outeut Oa 9 G 1 _ oo
Storage iemperature cange ~65C 1o 10T 16}15] 14131120111 101] 9
recommended operating conditi ons T T T I l
SNSALS 162 SN74LS (62, UNIT MrEds O O Optnamg
MIN  NOM_ MAX | MIN _ NOM  MAX outruT :
Suoply voluge, Voo 45 5 sS4l s 55| Vv [ R Ltos0
High-level output Current, oy 400 400 L ce ENABLE
Low-level output current, 1oy 4 3| ‘ma A L} s (1] Q
Input_clock_Irequency. oiock o sl o 75 Wz 1T 1T T 17 :
Width of clock pulss, tw (crock) 5 [+ ns 112 3 4n5n6”7n8r—'
Width of clear puise. tw (clear) 2 2 L CTaRClack 2 8 € U INABLE GND
Data mputs A.B.C.D 20 20 e et Ty
DAL IVPUTS
Selup tme. 1gs Ensbe P or T 20 0 ns ositive logic:
e Cosd ) 70 positive logic:
Clear 2 20
Hmumnwm.m - [ [] ns . .
uncfional Block Pisgram
Operating froe-air temperatre, Tp —53 125 [] ) C F p g
electrical characterisics over recommended operating
free-air tempersture range N
PARAMETER ® TESTCONDITIONS t MIN_ TYRS MAX [umiT ,
Vg Highievel input voltage 2 v
Vi Low-level input voltane 0.8] Vv
Vi nput clamp vottage Voo =MiN,  y=—i2mA ~ 15| Vv ol o
VEo=MIN, V=2V, .
Vor  High-leve! output voltage Vi =08V, loy =004 2.7 3.4 v DATA
Voo=MIN, V=2V, .o @y
VoL  Low-level culput votage Vi =0.8V. o) wimA 0.3 05| V a
gl cuvent ot .
U it [Uideteetel |, o wAx. ¥y ¥ 821 s =0,
™ . { Other tput Dbt 0.) oars
"
[ Highdave! tead | Clock or enade'T MAX, Vi= 2.7V 40 c
. nout curent [Otier ko] ' O° =2 al “*
W Lowdevelteaq (ClSK X oMbOT), o yiny §mpay S P R
input current | Other inputs 0.4 o
aMA ~ 100
s Shert-ciecuit outout current ¢ veo X i 20 — = mA DATA 10 -
- . 4 . ees -
‘cor  Supty cureent, a8 outputs Nigh| Voo EMAK, 5 [sanals W aw]™ age -t
Jvec=max, SASALS 18 3 1
iccL:  Suwly cument, af outputs low’| Sl o0y IS M ) JmA Wl’!m
| Clock_trequency 52 MHZ 'w .y B |
[ trom Clock 10 output Ripole carr: N 20 3 - o
f,t: ] Vec=sv, m =] " ‘162 SYNCHRONOUS DECADE COUNTER ot ‘
1py 1 | from Clock (ioed ingut tvgh) Ta=25T [T NOTES: 1. This is the voitage between two -emiilers of & mdtiple-emitter wapsitor. |
tpuy | 10 output Any O Cy =150F, A _»:: hese circula, e rateg apples between e comonabe outa P -
1py 44| rom Clock (10ad frput low) RL=2m LI {1 2. 1GCH s messured whth e (cad Int ben agen again witth ths loed Input low,
tpL | © output Any O See Now ¢ [ 4 with all other nputs high and i outputs open.
1ot ¢4 { romEnable T [ " 3. tcoL o measured with the clock input high, then again with ™ clook input
tpue | © output Ripple carry ) 7] ns fow, with ail othenr inputs fow and all outputs -open. .
4 . Propagation gelay br clearing is messured fron the clock input transiion tr
1PHL | trom Clear to output Ay & 20 28] as ' 162, . -
1 For conditona showa as MINor MAX, use the sppropriate velue specsfied under g CONTMUED O MEXT PACE

AN typcsl values we at Vo= SV . TAwST

@ Not more than onne’ output should be Whorted ot a Titne.

P tpL = prepagaton delay time, low-to-high-level ouiput:
1PHL ¥ 0 OpaGation deley tume, hON-10-low-lvel oulput.




54162,/ T74162(CONTINUED)

]
Functional Block Diagrams
E .
P coex L [ T3] = - o ;‘1‘
1 e i . e
. 3
[ - we 4
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H
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oaras =
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] ! % ar|
patac %
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EnanLe <, cm

*$162 SYNCHRONOUS DECADE COUNTER

typica! clear, preset, count, snd inhibit ssquences

d below Is the vi
1. Clear outputs t0 2er0
2. Presst %0 BCD seven
2. Count 10 aight, nine, 2410, one, two, snd thres
4, inhibit

15162 SYNCHRGIIOUS OECADE COUNTER
)

i
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Lo v L

DATA

‘1
:
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o
162, 18162, 5162)

FETTErTd

€ENASLEP . i é [
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el
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Quadruple D-Type Fliyp-Flop with Clear

54175/74175

Schottkg TTL . High-Speed TTL Low-Power Schottky TTL +Standard TTL Low-Power TTL
i Package Package Packege Package N Package
Device T Device T' Device T Device T Device T B
P T PIMICcH Pe reTrMcH yPe rETPIMEH YPorETeTmicH oo P [C[PmcH
? L INASITS 5% " SNSILSITS ] Wi SNEAITS v )
M SNISITS N SNTALSITS PONT SN1417S NG
neirs [ ) PHSALSLTS./ RELSITS N 0 1%
FAIRCHILD e s 0| 0| |0 . ORI/ RSt - | WD O] 93175- IR
MOTOROLA SNULSITS P O] MC 14175 &
'nS.C. OMSALSITS [0 DMSAITS - LTNG W
: DMI4S1TS [ OMIALSITS ) OM 14175 D AN
; |
PHILIPS s T NIALSITS [ Tnans )
—'IGHE SS4S175 SS4ITS FOIBA] i
SIGRETICS Fiesine NTALSITS A 0] NTUITS aa .
SIEMENS O T
FUITSU 74LS 175 MO /L
HITACHI HO4S175 3. Ji HOT4LSITS PO HOT4I7S [IE3 =
MITSUBISHI M5S 178 le ] MILSITS PO M53378 Pl
NEC LS 175 CO) »PB2175 o€
AmS4S175 (0] AmSALS 175 [0
AMD Am14517S D AmT4LSTS [ .
Electrical Characteristics SN54174/SN74175 Function Table
- i - p . . *176,'S175°LS17S(EACH FLIP-FLOP)
absolute maximum rati over operati reo-air temperature range | .
= nes perating - _ g’ INPUTS OUTPUTS
upply voltage, VoC v Operating freoeir | SNS4" | —55C to  125T CLEAR CLOCK D@ 3
gt voltage v temporsture rangs | SNIC° 0C te 10T
Storage lemperature range —~65C to 150°C L X Xi{L N
recommended operating conditions H ! Hiw L
H t L|L H
[ sns4i7s sN7at7s | H:e L Xl @q
MIN_ NOM -MAX | MIN _NOM_ MAX
Swoply volinge. VoG €5 s Ss[e¥% 5 55| V] o e ! ra)
Highievel output current, IOH —400 —400 | pA X mirralovent
Low-devel autput current. oL 3| mA a=transition from fow to high level
"Clook frequency. Telock 0 | 0 D QQ=the leve of O belore the indicated steady-state
Wt of clock o lear pukse, tur 5 20 20 Ths ]y input conditions were estebiished. .
i
! . | ODeta input 20 20 o |
(Sep Ume teeup i hactivestete % 7 ™ Functiomal Block Di
FData hold Time. ratd - S 3 P~ unctioma oc! iagram
Opersting free-air temosragure, T o ~55 125 ] 10| *C - @
" Y " "0 o o}— 10
electrical characterjstics over recommended operating
froe-air temperature range . —a> cx
PARAME TER ¢ - TEST CONOITIONS “[MINTYPE MAX JUNIT dw
Vi Highdevel input voltage * 2 v crean’ e
Vi Lowlevel imput voltage < sl V
Vi Input clamp vollage Voo=MIN, G —18mA -5} V
" VOC=MIN, Ve 2V,
v H
OH  Mighlewslostpun vohage |\ ") oV, topm —400uA r1 38 v o =2 ol o
VCC=MIN, Vyi=2V,
VoL  Lowlevel output voltage Vi =08V, lof =8wA 035 o8|V D cx
[} Input current at maximum v w
" Voo =MAX, Vim A al—
input voltage cc 1=V 0.1 ym cuean’ =
™ Highdevel input current Voo oMAX, Vi=2.7v N 20| #A ?
WL Lowievel input current Voo=MAX, Vj=0.4V 0.4 [mA 1
. SNSALS -20 — 100
s Shortciroult output curremt @ VoG =MAX SNTILS paps o™ . 12 ° | oo 2
oo Supply current Voo =MAX, See Note 1] 18 |mA
Tmax__ Maximom olock freqmency | Voo =SV, 0 ® Mz, P )
1pLH | Trom clear Ta =25C. 16 25| ns 5 j o 5
PR, | from clear CL=i5pF, , . - . . &3 B s} . e CLEAR
_pLH | from clack Ry =na 20 30| ns,! 4 T
tpHL | ¥om dock 2t 30| ne
. . Ver 40 e e » % X _cock © fxn . (311
Pin Assignment (Top View) |15”15|l14||13H12||n”10 9 o g«
- cx
N (D 0 o ) O
i fox o S cLoex M_.Do—— F | a
\ CLEAR
\ (1] ’ T
{ mA LA cuan _.ch
\ ) o 6 ,
1 \ ) 175,'S175,°LS 175 QUADRUPLE D-TYPE FLIP-FLOP
' . | 11] 2 |3”4”5”5”7”8| NOTE : With ail outputs open and £.§ V' applied to sl deta and clear inputs, ICC Is messured
! ,osm{- logic : see lunction table _Lm]uw S alter & momentary giound, then 4.5 V, s apphed to clock.

1 For corditions shown a3 MIN or MAX, use the appiopriate. value epecified under

3 Alltyplosl veluss sre st Voo = S V.TA=25C

@ Not more than one output should be shorted at a time.

+ ipL H=proosgation dolay tima, lowto-hign level cutput
1PHL =tropagation deley tima, hign-to-low-ievel output

for the spp

devios tvpe.



54221 /74221 " Dual Monostable Multivibrator with Schmitt-Trigger Input

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package ) Peackage Package Package Pack.
Device Type Device Type Device T Device .T' Device T 2ge
clpImEF [c[P[MEF P rcTr vk VP T TRIMEF TP ICTR M
T SNSALS221 O e | Snsaz2i IO m
o s SNYMLS221 JONO! SN4221 ) OINO] ‘
FAIRCHLD : :
T
MOTOROLA
NS.C.
PHUPS NTAL S22t N [ N74221 U]
SIGNETICS N74LS221 A N1 A D)
SIEMENS : —;
- 2
FUATSU 14L 5221 » M . f ;
HTACH . HDIL 5228 Pg[ HO74221 0 \
MITSUBISH WiLS22) 3 . .
NEC
TOSHBA
Electrical Characteristics SN54LS221/SN74LS221 Pin Assignment (Top View)-
absolute maximum ratings over opereting free-sir ‘temperature range
Sursly whage, WL w sornaag e-sd 1 ssas ~ 35 1o 125 X CRexts R
ot veltage ™v wessaion toge [Cswas 0t ® NC vee coxt/ Cot 10 30 CLA 26 . 24
Strage Memeenature nage —§5C W !30C
- [ 1 " 1
recommended operating conditions
-|_sNs4aLSs221 SN74LS221 uNIT
MIN NOM MAX | MIN NOM MAX
. Sessty wettage, WO 43 s [X) 4.7 $ $.15 ¥
Wegh-level outout Correat, L - - 400 - 400 A
Tow level outyel. cormeat, gy .4 1] P
A o nge e bt 0t Scheett agul § 1 1 s
ool pulte. fv/a Lages vaaat, & 1 1 Y48
Aot & lwise ) ]
el s v n-.:-. *:m:n - ‘ -3
Ooaraactve Shate setos time, §setvy. 15 15 o5
[ L 14 n L4 100 [
Tremal umag copacruance, Cest 0 1000 L} 1000 oF
n . R - = - ' ? 3 ‘ s s 7 [
et oty e | T - % a4 18 v 20 T, zRgu/ GO
Toemieg e werewurs. 1A - ) [ x [3 CLR Cext  Caxt
olectrical characteristics over recommended operating positive .."k; Low input 10 cloar resets Q low and
free-air temperature range T tugh regardiess of d-c levels at A
PARAMETER » TEST CONOITIONST | MN_TYP$ MAX | UNT or B nouta. !
Vys__ Positive-gomng tweshoid volisge | Voo =MIN A 1.0 2] v
V- tive: threshold Voo =MIN Acioput- | 0:8 1.0 v .
VI+__ Positwe-going treshold vottage | Vog =MiN | 8 input_ 1.0 2| v
vi-__ N Thceshoid vol Vgg =MIN Bt -] 08 0.9 v .
vt Input clamp vottage VegmMIN, tim—i8mA 151 v v Function Table
Vou___Hugh-level. tutput voltage Voc=MIN, lou=—400sA | 2.7 3.4 v
VoL  Low-level output volisge VoG =MIN, oy =8mA 0.35 o] v "221,’Ls22 (EACH MONOSFABLE)
u Ingut current at maximum . Voo =MAX, o1l ma INPUTS OUTPUTS
input voltage vi=1v : CLEAR|A_ B laQ &
VCC=MAX, B
1™ High-level Input current Sf:z.w R 0| ua L x x L H
Voo = MAX, Tnout A (X x H Xx}-L H
n Low-level niput curent Vi=e.4V Trdurt B Claar Toal ™ X x L L H
~ . _ [Isnswsz21]l-w0 190 1 - H L t]n uw
fos  Shactckowt outout s @ | Ved¥MAX ™ [oiareayil 70 wel ™7, H i H | ar
Quiescent a1 " H-'Mghunn sty
icc Supply current Voo =MAX Cr— T m = .mA PP oty (-:oodv :':;) .
from A 10 output Q K] t = transition from fow 10 high fevel
(L] rom B 1o ovipwt O .- y ® . 5% ns . fr-Ltr-_mlu:ln from high 1o low levet
vee= SV, = ons high-tevel puise
1or from A to output % Tn =isT. Comt=800F . z :: P =Lf= one low-level g utse
from B 10 oulput CL wi%oE Rext =2XQ X = irretevant
tpuL ° | from Clear to output O o d 35 $S| ns \
L from Clea 10 output O AL =2 “° 65| ns {
) A 0 120 150 \
. 5t Coatm0. Meri=2 20 a 1| ne ‘\
twout) .Iron Ao B1o output Oor of =10 ] 600 670 750 N .
_ Conte i Morinte | & 6.9 1.5) ms '

1 For conditons shown 33 MIN or MAX, use the appropriate value i under 0
$ AN typical vakns e a1 Voe= 5V. Ta=25C. .
*Not more than ong Outpul Showld be Eworted at-8 time.
®1pL M B Propagation dolay tane. Tow-1o-feph-levet ouwpt.
1P @ Propageton dels) tune, fph-10-10wleves Guiput.




54248/74248 BCD-to-Seven- Seémentbecoder /6rlver

positive logic: ses function isble

Schottky TTL High- Speed TTL Low-powaer Schottky TTL Standard TTL Low- Power TTL
Package . - | Packeage . Package , Package . Package
Device Device T' Device T Detice T Device T
Device Type [ TRTM[CH Yo TP IMICH P I TPMIcA P ICTPIMICH 2 [CIP M
T.1 [SNSILS248 o] wolwal snsea v W -
. N SNI4LS248 MOND] SN2 L) N DY . "
FAIRCHILD]
MOTOROLA : . :
NS.C. :
PHILIPS -
SIGNETICS -
SIEMENS 4 ;
I
FUJITSU - ,
1
HITACHI HOTAL 5218 D,
NITSUBISHI
NEC
TOSHIBA - = A - - 3
Electrical Characteristicss SN54L.S248/SN74L.5248 .
< 248, 'LS248 Function Table
absolute maximum ratings over operating free-air temperature range * '
Sopply vohinge, Voo V] Gporating frow- s | SH51s | ~55C 10, 125°C penaell SIS 8 anad! ouTRsTs 5 .
fnput voltage 7V | temperatrs range | SNI4LS 0Cte  70°C ructon [xTel o ¢ s A o v s 4 v 1 el€
Storage temperatura range —£5C1o  (50°C I 1 N e : !
. . ,IILLll.NINLINI.I
recommended openung conditions ) wixle ¢ w o w] w A oM oR WL LN
L N I PRI
WA NOM MAX M TNOM MAX | R R R R R
Supply wohage, Voo &5 5 525 415 S SZSV "0 " lelxiw c L o] w unnuuuu'
: . ) 100 o [wixin bR w LN
Mn&lﬂdqmp‘ueuv-l. oH BI/RBO -9 uA RX WixiWm L oW ow oM LL oYL LN
.‘w‘ 7 [ llAl'lIIOIL:.'LNLI.Ll‘I
Low level cutpt current, lot. SIRGO 2™ wotelafu owm ke et aE A
Oper ating free sir temomratwre, TA 0 10/ °C RO ol b S IL LS NN LT 0
- o - - w dx{xlx x x x} ¢ L Lt L Lo oy
electrical charactaristics over recommended operating 0 m fefoie Lo Ll I L L L L LU e
. e LT JLIXIX X K X] H | H H H M 4 H wib
free- air temperature range . . .
2 & BABO0 & wio AND nge meo
"PARAMETER ® . TEST CONOITIONS { MIN _ NOME MAX Jumrt Yy gy
Vi High lovel input voltage 2 v .
Vg Lowlevel input voltage . K ‘l I. I"'I :lelﬂ l_:||
Vi___loput clamp voltage Voo tMN, he ~itmA 2Ls|v 1—‘_]. S 1 1 3 W
Vou Highr lovel o they g Voo " MIN. Vg2V, 28 42 v - NUMERICAL DESIGNATIONS ANO RESULTANT DISPLAYE
H qutpes voltage {01780 Vg s08V. JoH *MAX .24 a2 ‘ ’
Voo =M. Vo =0asv, : toENTIFICATION . i s
0 Output current| o theu g gt conditions 28 Tor Vo -1 -2 mA Functional Block Diagram
i Vpe sMIN, Vi = 2V, i
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