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Abstract
This project presents separating machine that products will be transmited by converyer.
We use video camera for detected video signal form products.To separate material,we must
convert video signal to digital signal (analog to digital) 8 bit resolutions digital data output. The
resolution of picture is 256 x 256 pixel and that is stored into 64 Kbyte memory per picture . After
data and address are transmitted to process by comparing the data at the same address and CPU
decided to control separating product.
This project compound with many circuit modules; video camera, analog to digital
conversion used TDA8708, sync separating, Addressing mode and data stored into memory, and

Central Processing Unit used Z80180.
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UNN 3
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3.24  Integrating ADC
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11 4.1 Tasead19v09 Z80180

4.2 NIM31I¥NUYDI Z80180

A0-A19
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BUSRQ

CKAO0, CKA1

CKS
CLOCK

CTS0-CTS1

D0-D7

ADDRESS BUS 20 &1 5$%314 RESET %2111 HIGH IMPEDANCE

BUS ACKNOWLEDGE ifuv1 OUTPUT ACTIVE LOW vhanfideiie
780180 ABUAUBIABNTSYD BUS Y09 BUSRQ Hagaz v BUS doya BUS
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DATA BUS (Huituy 2 fisme
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DREQO-DREQIDMA REQUEST 0 itaz 1 (Huv1 INPUT ACTIVE LOW 1§lunisye DMA
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RECEIVE DATA 0 e 1 (uniudayanaiain SERIAL 484 ASCI
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Tasauny M1 uag HALT A9911519

ST HALT | Ml Operation
0 1 0 CPU operation (1 st op-code fetch)
1 1 0 CPU operation (2 nd op-code and 3 rd op-code fetch)
1 1 1 CPU operation (MC except for op-code fetch)
0 X 1 DMA operation
0 0 0 HALT mode
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1 0 1 SLEEP mode (Including SYSTEM STOP MODE)

NOTE X:Don't care
MC: Machine cycle
TENDO-TENDITRANSFER END 0 1tag 1 ﬁ‘lum OUTPUT ACTIVE LOW 1‘1? Llﬂﬂ\iﬁﬂ'j'l'ﬁ'l
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WAIT v1 INPUT ACTIVE LOW ﬂzgﬂmnﬁmanmawm CLOCK Qﬂ‘fl 2 ¥B3NN 9

MACHINE tieidlunisseIigiaselmeusnyiouldfusunisviuees

CPU
WR Wdmsunsdweyaliss Vo 58 MEMORY
X’TAL uuntlddeny X TAL
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AI&TOUT  szvine RESET vailu A18 uadhiimsiden SET BIT TOC1 w3e ToCO lu
TIMER CONTROLREGISTOR (TCR) flaziimrhiiidlu TouT

CKAO/DREQO 5¢¥i1 RESET witsziihy CKAO uAgh DMI w0 SM1lu DMA MODE
REGISTOR (DMODE) g SET ffu 1 s2iffus1 DREQO

CKAUTENDO 3521319 RESET sziffuni CKA1 usifh BIT CKA1D i ASCI gn SET sy
41 TENDO
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4.3 dameimeluves 280180 (INTERNAL I/0 REGISTOR)

é IS o [
allda8fiu 64 VO ADDRESS auueaslugy

; : Address
Register Mnemonic
Binary Hexadecimal

ASCI Control Register A Ch0 CNTLAO XX000000 00H
ASCI Control Register A Chl CNTLAL1 XX000001 01H

ASCI Control Register B Ch0 CNTLBO XX000010 02H
ASCI Control Regisier B Chl CNTLB1 XX000011 03H
ASCI Status Register Ch0 STATO XX000100 04H
ASCI ASCI Status Register Chl STAT! XX000101 0SH
ASCI Transmit Data Register ChO TDRO XX000110 06H
ASCI Transmit Data Register Chl TDR1 XX000111 07H
ASCI Receive Data Register ChO RDRO XX001000 08H
ASCI Receive Data Register Chl RDR1 XX001001 09H
CSI/O Control Register CNTR XX001010 0AH
it CSI/O Transmit/Receive Data Register TRDR XX001011 O0BH
Timer Data Register Ch 0L TMDROL XX001100 0CH
Timer Data Register Ch 0H TMDROH XX001101 ODH
Reload Register Ch OL RILDROL XX001110 OEH
Reload Register Ch 0H RLDROH XX001111 OFH
Timer Control Register TCR XX010000 10H
Reserved XX010001 11H

Timer J. j

XX010011 13H
Timer Data Register Ch 1L TMDRIL XX010100 14H
Timer Data Register Ch 1H TMDRIH XX010101 15H
Reload Register Ch 1L RLDRIL XX010110 16H
Reload Register Ch 1H RLDR1H XX010111 17H
Free Running Counter FRC XX011000 18H
e Reserved XXO}IOOI 19J.H
XX011111 1FH
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1/0 Address Map
5 i Address
Register Mnemonic
Binary Hexadecimal
DMA Source Address Register Ch OL SAROL XX100000 20H
DMA Source Address Register Ch OH SAROH XX100001 21H
DMA Source Address Register Ch 0B SAROB XX100010 22H
DMA Destination Address Register Ch OL DAROL XX100011 23H
DMA Destination Address Register Ch 0H DAROH XX100100 24H
DMA Destination Address Register Ch 0B DAROB XX100101 25H
DMA Byte Count Register Ch OL BCROL XX100110 26H
DMA Byte Count Register Ch O0H BCROH XX100111 27H
DMA Memory Address Register Ch 1L MARIL .XX101000 28H
DMA DMA Memory Address Register Ch 1H MARI1H XX101001 25H
DMA Memory Address Register Ch 1B MARI1B XX101010 2AH
DMA T/O Address Register Ch 1L IARIL XX101011 2BH
DMA I/O Address Register Ch 1H IARIH XX101100 2CH
Reserved XX101101 2DH
DMA Byte Count Register Ch 1L BCRI1L XX101110 2EH
DMA Byte Count Register Ch 1H BCR1H XX101111 2FH
DMA Status Register DSTAT XX110000 30H
DMA Mode Register DMODE XX110001 31H
DMA/WAIT Control Register DCNTL XX110010 32H
IL Register (Interrupt Vector Low Register) | IL XX110011 33H
INT INT/TRAP Control Register ITC XX110100 34H
Reserved XX110101 35H
g Address
Register :
Mnemonic Binary Hexadecimal
Refresh Control Register RCR XX110110 36H
Refresh
Reserved XX110111 37H
MMU Common Base Register CBR XX111000 38H
MMU MMU Bank Base Register BBR XX111001 39H
MMU Common/Bank Area Register CBAR XX111010 3AH
/0
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e TIMING

Tigswazidealuglondunuidingy udnanaglldi zso1go arlunis
fidelu 1 MACHING CYCLE vound1 280 of 1 T STATE fle 141a1lu 1 MACHINE
CYCLE (i 3 T STATE Tuvaizi 280 14/ 4 T STATE sziffu'ldih luvaziild zso180 RUN
anuiiReaiudy z8o CPU z80180 fidalanuSand 280 Bedn 25% usluvaizideaty
80180 deeun3ngie CLOCK qand Z80 1dunnandi 1 o1 Jeihidanudlumsiinuves

z80 Andnn gtSeufisy T STATE ve 280 fiu 280180

| Opets Felch Opcte )
I

/7 SN D
bt Xl N

@

;
;P'
5

I

—Ai}t

n
T

wq-:o r‘.tror L'..‘
wan y 72 ET
S
- W -l -t 3
(%) CPU Z80 MACHINE CYCLE

319 4.2 1fSeuNey MACHINE CYCLE v84 Z80 fiu Z80180
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WAIT STATE GENERATOR

780180 Fhnudasnamdigetusiernild MEMORY wie 10 vhew'liud
Residyanaundudgodmuannundeussnize CPU dugunsaimeuenivfifie
Fayian WAIT 39280 ﬂzu%zﬁ'eﬂﬁqﬂﬂsnfnwuandaﬁ'fgty‘lmﬁm’lﬁ’ 1a 280180 31130
I Tusunsusuau WAIT STATE e liluvasii cPU Wfiamdamied DMA

fensTdsunsuezld 4 BIT 989 DMA/WAIT CONTROL REGISTER (DCNTL IO

ADDRESS 32H)
BIT 7 6 5 4 3 2 1 0
MWII MWIO IWII IWIO 4 - . =

DCNTL MEMORY WAIT INSERTION 32H

923110 0-3 WAIT STATE 494013519109 MEMORY Tagn1s 1asunsy

MWII MWIO $1UU WAIT STATE
0 0 0
0 1 1
1 0 2
1 1 3

BIT 5, 4 TWI1, TWI0 (I/O WAIT INSERTION)

9NN WAIT STATE ¥y 10 mouon 9101-6 Aaa1sa

IwWI1 IWI0 /O myuen INTO
0 0 1 2
0 1 2 4
1 0 3 5
1 1 4 6

J J L] A
ﬂznﬁu'n WAIT STATE v93 /O ¥10N21 MEMORY 8grud T STATE (WI1ZUMUS

a A & . R S
€1 /0 1In@ WAIT STATE wwgaiiudu 1 aguda aniuidioiiy WAIT STATE 41 lfee
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swfuifieginduazdiu INTO fisuiReadu vaziia INTO 1Und vzl WAIT STATE ef 2

. i b d 3
WAIT STATE 0gud2 uazvaizii RESET BIT CONTROL WAIT STATE ¥4 4 vziiu 1 1ia
vua A 81y MODE Y89 MAX WAIT STATE

HALT uaz LOW POWER MODE

i3y 4 MODE fio

HALT MODE Taoidds 76H szhld CPU mgavidinda udmsviaudn 9
y8e CPUSWIWAA  n1soonen HALT lay RESET ¥3®©
INTERRUPT

SLEEP MODE Taomahidids SLP @1 CPU swmga cLock mwlu vinld
ADDRESS i1 HIGH, DATA BUS (i TRISTATE, DRAM
REFRESH, INTERNAL DMAC Wgafinu 115980910 SLEEP
MODE lagn1s RESET ¥130 INTERRUPT

IOSTOP MODE Tmgamsiuwes CHIP ngludie ASCI, CSI/O tiag PRT lay
13 SET BIT 11 /O CONTROL REGISTER (ICR /O ADDRESS
3FH) 1Pu 1 tazez Ivhauaef RESET wie Tusunsuld BIT i o

SYSTEM STOP MODE({um3352ufiueee ISOTOP iy SLEEP MODE lagnns SET BIT lu
ICR ufamndaudida SLP szl 10 molungaiauuas cpu
nqaﬁmwﬁmi‘lumsﬂi:nﬁﬂwﬁanu Halu MODE i1 CPU 92y
nssiicnfios 7.5 MA Tuvaiztln@ssiunszuadssina 35 MA desy
991910 SYSTEM STOP MODE 1 1aun135 RESET H38INTERRUPT

INNWYUBN

4.4 MEMORY MANAGEMINT UNIT (MMU) :
tiioen1n Z80180 arunsadmuiasaui 14 1024 K BYTE unlugafideves 280
wuhififrdalafiezsraduniu o4 K BYTE 14 uazdaoiiunsiihitdnsufioudediineld
780 ogudr msivouTilsunsunazmsdndamitsarwifdsnsanmidulu 64 K BYTE ud
Tunsifiinauves CPU Z80180 933 9 fezaseifumizsanuinia 1024 K BYTE 925
MMU 1nifiudsans lumsididedumissuniiess 00000H-FFFFFH delumsyfifa oz

gauondlu 2 uuw fe
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- duves USER i3un LOGICAL ADDRESS (0000H-FFFFH) (Hudaudign
Sonl¥lu TsunsafigléiSeusuiiveuivn 64 K BYTE

- d@uves CPU 58011 PHYSICAL ADDRESS (00000H-FFFFFH) 1fusumuiefi
cpU 19 lumsiliinaess 1024 K BYTE

LOGICAL ADDRESS 64 K BYTE sxgnuesniilu 3 aau eiaid

BYTE
i BANK AREA

0000H

LOGICAL ADDRESS
COMMON AREAQ,1.  aufdiedondumiians LOGICAL fiswuald hifmsvia
ve1 CPU 9vegflu PHYSICAL 93siilafia szaduundsduomie
fviuaiiy COMMON 11y 1ufiie COMMON szai CPU Tinnq
Aumisiiddalfinnuey
BANK AREA seiidnvasmseniiu PAGE diefedumisfiiu PAGE #
fimua Ui PAGE Bu ez lhinunsofade PAGE Aoumihil1d
mafimuad vl umil¥nuves LOGICAL ADDRESS
927 REGISTER $0 COMMON/BANK AREA REGISTER (BAR:/O ADDRESS=3AH)
FldimuasumisnsSen1dlumeTusunsy (LOGICAL) vuta 1 BYTE Tasutsesniily 2
NIBBLES 19
HIGHNIBBLE 1§ muaf1ues CA (COMMON AREAL1 (D7-D4))
LOWNIBBLE 14 muafi1ves BA (BANK AREA) (D3-D0)



41

1521837111 CBAR fiueag NIBBLE 92 X 00 0 H 910 LOGICAL igauendiu 3 dau

9
a2 ldmssmuaniaail

AMNHI0000H —» 91y BANK AREA (nimvualy BA-1)

fundaluBA — 33l COMMON AREA1 (ffifvualy CA-1)

fMurda CA — Sshlsudmniia FFFFH

Yy y
fena  Mruald CBAR=F8 Adtiu CA=F 1a BA=8 A LIM3 LOGICAL vtilunsil

0000H > BA-1 BA > CA-1 CA » FFFF

CBAR(CA) L. 1. 11

D7 DL DS D4

= atd

CBAR (BA)

D7 DL D5 D4

COMMON AREA0

BANK AREA

COMMON AREA1

FFFFH
P
F Common
FOOOH Areal
-
EFFFH =0 08
8000H
B TFFFH >
Common
0000H ek B Rrea()

diegniTenldmalusunsuegluveuua 32 KBYTE n
ADDRESS 0000H-7FFFH

siiveuvalunmsisenldne LOGICAL 28 KBYTE 1n
ADDRESS 8000H-EFFFH

IS <

sllveuualunisienldmy LOGICAL 4 KBYTE 0
ADDRESS F000H-FFFFH

luaauves BANK AREA a2 COMMON AREA1 aunsofmmuasumyanis sy

w5eynlvegdiulavesmingnawdwing 1024 KBYTE 189101 REGISTER 4111 8 BIT fi®

BANK BASE REGISTER (BBR:ADDRESS 39H) #ag COMMON BASE REGISTER

(CBR:ADDRESS 38H) mudiaulay
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dumialu 1024 KBYTE (PHYSICAL ADDRESS)=BANK AREA 138 COMMON

AREAIHBBRYI0CBR*1000H)911 LOGICAL #ifimua Apanisld BANK AREA o
[ ¥

AWMLY 18000 110y COMMON AREAI1 agfid i 30000H #a1iu PHYSICAL ADDRESS

smauudidandesnisuifie silu BBR v3e CBR vingasdmuunlaeulmid

BBR= 1 H- =10H ‘ Hiavgu16
1000H
CBR= H- H =2lH
1000H

wuiiefiniséradiaduimia 80008 TuTalsunss §umis 18000H BANK AREA 9%
W uazdhdeteiumus Foo7H ninldsunsy dwme 30007H sevhau tasdiinns
a/aeuslu BBR 130 CBR iy PHYSICAL Y89 BANK AREA W30 COMMON AREA 1
szfdonly Tuvaienisdredans LOGICAL Ssnady Wunldsush BBR v1n 108 §hy 08H
diofinsraderumis 8000 TuTisunsu PHYSICAL w8 BANK AREA wgnihedl
@AM 10000H LN
4.5 MIDWABITN (INTERRUPT)

id20U 12 BuMBTTWINTERRUPT) tuluily 4 8umessn (INTERRUPT) nouen
laT 8 dUWeSIN (INTERRUPT) mulu Tagiiddunnudrdynnunldvnies &1t TRAP
(molu), (Mouen) NMI, INTO, INT1, INT2, (mulu) TIMERO, TIMER1, DMA CHANELO,
DMA CHANELI1 CLOCK SERIAL, ASCI CHANELO ttag ASCI CHANEL1
REGISTOR U FLAG fil¥nIugun3s Suine s SnINTERRUPT)

INTERRUPT VECTOR LOW (IL), INTERRUPT VECTOR HIGH (I), INTERRUPT
TRAP CONTROL (ITC) 18y FLAG IEF1, IEF2 Tagfi FLAG IEF1 9¢14lun1s ENABLE
INTERRUPT mlustanuaoniiy TRAP
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REGISTOR 111l COMMON

DMA STATUS REGISTOR (DSTAT I/O ADDRESS 30H) 1/5¢nouday

BIT 7 6 5 4 3 2 1 0
DEI DEO DWE! | DWEO DIEI DIEO : DME
R/W R/W w w R/W R/W - R

DMA STATUS REGISTOR (DSTAT I/O ADDRESS 30H)

DE1 DMA ENABLE CHANEL 1 tiie DE1 = 1 %1% DME =1 DMA
CHANEL 1 3sQn ENABLE uaziionis TRANSFER ﬁyuqﬂm
(BCR1=0) ifiofu DEI 92qn CLEAR dfu 0 wozdh DMA
INTERRUPT QN ENABLE (DIEl=1) CPU 9%Qn INTERRUPT
J¥MIN RESET DE1 92Qn CLEAR

DEO DMA ENABLE CHANEL 0 finsyhamdnyaizi@edfiu CHANEL 1

DWEIL DEI BIT WRITE ENABLE iiofimsidoudeyad1uf DEI Tuvms
ReIuABIYIY DWEL A28 0 uathﬁyﬂz'lﬁmatjmaﬂ'lﬂ uazd
ezl 1 e

DWEO DEO BIT WRITE ENABLE (%\(@82111) DWEI

DIE1 DMA INTERRUPT ENABLE CHANEL 1 tife DIE! gn SET flu 1
unzidien i DMA fugans (ile DE1=0) feeifin INTERRUPT
s BITThe 0 92(E1un15 DISABLE 38419 RESET BIT foziiiuo

DIEO DMA INTERRUPT ENABLE CHANELO 8n¥ZI¥UIAY7fU DIE]

DME DMA MAIN ENABLE 1§l BIT 7il§1/6nn15 ENABLE DMA (il DE

MauNMAY 12 Mda

SLP
MLT

- 4 x4
BIT (DEO, DE1) Qn SET (ile1/u DME BIT vzqn SET (ifu 1 &4 BIT &

¥ uns1ufer

i o Q.I d’ | °o_w o'
dioldfdail CPU srngavauusedah IF 19 mdsnud

MULTPLY 14dmiugauay 8 BIT 2 §1uu Taswadniezilu 16 BIT Tae

REGISTOR #1 1¥lun1sqauenveziiiu BC, DE, HL v3o SP Taswadnioz 147

14
REGISTOR g1y

OTIM, OTIMR, OTDM, OTDMR - BLOCK I/0 fhusids oUT PORT il BLOCK Y84
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PORT ADDRESS #1 A0-A7 tiniu fie 924115 OUT foyaidlu BLOCK 1ae
# PORT iiumFonanminudeya Tauld HL dudad deyafie OUT ven
't waz C iflu NUMBER PORT lufda OTIM uaz OTDM fifipezifius
HL f3auiumilanionnns 1 amudas PORT uduvioanasdaoiaza B
zoans 1 @9 B wiilu COUNTER lunisda DATA dau OTIMR uaz
OTDMR 9:UANYMUITUIRGINY OTIM taz OTDM ifiausssinisdedoya
1S ene 1APORT NUMBER [yaUM300AasAmA1 B 9Un3EHa B = 0
TSTIO m 194 5u TEST 110 PROT #ie szfniseiusm PORT firviualae.
REGISTOR C 1§ 11nu829013 AND ffu DATA 8 BIT fideents lasiiade
yait i 6w WiRoulaases¥rai FLAG tag PORT # IN 1€
zifhunniz ADDRESS &1 A0-A7 piuemnsa3oudoush Tsunsuld

y

v
AU

XOR A ", LD C, NUMBER PORT
IN A, (PORT) TSTIO 70 H

LD B, A JP Z,0K

LD A, 70H

AND B

JP Z,0K

TST g - TEST REGISTORIntiAfitnvuslu REGISTOR 4z AND fitt ACCUMULATOR Sazin 4]
Hasia FLAG AaANE AND usisnlis ACCUMULATOR use REGISTOR 'itfaen

w1 Faaeing

ED/AT7 »  IDA7
LDC,A : TSTB
AND B JR Z,0K
LDA,C

JR Z,0K
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TST m — TEST IMMEDIATESU##3f0 REGISTOR (Rewatoyaifiu DATA Tauasedi
AND N ACCUMULATOR

TST m — TEST MEMORY fin eziwlu MEMORY ﬁgne‘ﬁﬂa HL AND iy
ACCUMULATOR Tagsiwia 2 linfaounlasualinanisnszvinfi FLAG

INO g (m) — INPUT, IMMEDIATE VO IN A1 PORT 8 BIT (A0-A7) 1183 REGISTOR
laq 714 A,BC,DE,HL

OUTO (m) ,g— OUTPUT , IMMEDIATE /O OUT f1910 REGISTOR 1# 11§ PORT 8
BIT (A0-A7) REGISTOR fiil A , BC , DE, HL
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aBNEMIMNUvevstazllsunsunIugy
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5.1 MAVIATNTYYIAUUITN 5 INAIBIACH

o -

1 4
Tumiﬁ%’nr{mmmmwmuuwwﬂ% aaﬁmammﬂ{wm 40 umnzwsm? l‘ﬂuﬂ')

v v

@ 4

° [ = a d’d’ 9/ o @ '3 P
afrudninnaedvnndnwesaniines Taslunily 7415393 Tasthdyaauemnni

-] A a 4 o a @ a
QANITON 8 INT BPINICLIVAD 5 LUNNSLTIAY uui‘luﬁrytymamwmiﬂﬂuﬁmmgﬂﬂ 5:1

0.1uF 05C1
(il 4 E Ul4A
— O 5 1 3
> o) L~ OpCLK Qo0 %
Ql
Q2 2 CLOCK
a8 @ MR Q3 .
&) Z S MHz
= o 7415393
OSCILLATOR (NG

o~ —

51/% 5.1 uamsnesadedyanauning s wnnidsad

(v a ¢
5.2 MANIIUSNAYYIUHIN (Sync Separate Circuit)
' 4: ° 4 as a o o 4 P

esdmtsedmiinlumsusndygudinsennndygrunm e ldaugu
[ (1 3 g -4 =3 1Y
dauvesrnesaauduq lagluiiiisesldlediues LM1881 Fveziudoyanmanndeadun
P o Qy o ] o o [ 4
111 2 (Vin) ves LM1881 Tasszmhldedayanardunulszyguuia 100 lulasvhiaie
floafudyauadanades uazvimsasmnauduniusua 680 Alalevy uazanhd-

o [ A o a P2 @
we3 vuia 0.1 lulashia wedunmssmuanawesssswianudaely Tasdyano
{ : o a o a a

©1Wn Av1 1 ves LMI1881 vudedgygudiamauuiueu use noulndnded

] 9 3
(COMPOSITE SYNC) tazdyanaueminniiun 3 ves LM1881 Wufedaanadefniauuifg
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w3e 1nofAneadsd (VERTICAL SYNC) uasdaynauemwinnii 11 7 veq LMI88I wuile
oy ufadgNadn (ODD/EVEN)

s]1mfuﬁﬁmty1m51ﬂ§qqaﬂsqﬂwﬁaanaa1 Taolod@ldtuldived 7405123 @9
awaminnaldlasnisdendwdunudiunid s Alaleduruanhdmesvuin 001
TuTasvhia Taoszfinrsmisananszana 9 Tulasiuiuaziinuewinn luaedulediues
745123 BndamileFadennudunmnliudld s Alalevusuanhdinesvua 33 Ala-
Wnda omdRawadidn Yszana 140 waTudundi Tﬂﬂﬂ:ﬂ-1ﬁ°’ﬂ_;ﬂux1mfi"lﬂ?wmaa%si‘umq
ey meleniuasdumiwesnmlilesfdunmiwesdoyaaded
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7418123 Taoilodaygnani 74Ls123 udfvziatadvinadszana 140 nluduniifeni
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51 5.2 nrasassuendaynuFas

5.3 massslasdyanaenasni/u@dnea (Analog to Digital Converter)
i @ aa le a &
wvsudsudygnaunaeniluataemiu 1§ ledWadfues TDAS08 Fuilu'led

Video analog input interface Yvithildoudyanuewasniludyauaineavina 8 in
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a A kY ] a d ]
aandmnldlunsgy 5 wonzi@sasludiuveadses

<

9y [l
TasluTnssnuitldanud
- @ [ aa a a 4 g P a
wasudygrueuneniudysnaitaea 114 ledues TDAS708 uduNsRoANABUKY
Hiamunes (Input selector) 14 3 uvasienin 3aTedunmn 0 (Video input 0) , A ToBunM 1
9 [
(Video input 1) , 30 Te8UNN 2 (Video input 2 ) ualulassnuilldihdyanuidlodunnd
v v b4 9y
MAYYIWYBIADC 7191 20 (ADC IN) 989 TDAS708 lasfidynnauntminszgnadluain
a 4 o A o o aad v W u’: 1
ahdees vwa 100 lulashia Werudygnaddnumieududyanann aniude
avwdumudsualdaua 10 Alalevfuievimihfisnsedudyananmindanldivmne-
aufiy TDA8708 11199910919 10AWMEN Y83 TDA8708 S wnnisezutlasdoyaninliifude
aa o P A o N v °
yandtneavina 8 ia awihldldnnuuandsvesdoyauie 256 seAudeaily
[ ¥
dygnunldlumsuann/fsdivinasgssnang vee-2.41 Taavite Vee-1.41 Taavi 3o dszanu
b 4 ] .
259359 Toani siminhdggnafldimsenszduuda i 20 ( ADC IN ) ves
TDA8708 Tasviunavesdyaanininlglumsqu(Sampling ) 19 5 wanzidass Tavazae
] i 4
15 dauv 9 (OF input coding ) Y09 TDA8708 Tiiludruendaynuaiaeaeinm
9 b b4
viuesdigddyganduuunnu Teodsldan 9 ffauihe iudyguasaeaeniynazeen
= o dyd 1 c’: o aa Jd
i lugiuvuyneundmua (Two * s complement ) §1v1 9 fifiawilu 1 Tudyaudiaeaiey
t 4 ]
wnezdu High impedance 191 9 Tiiiuaeesidla ( Open circuit ) Taonisasanhdmesng
J - Y J 3 o aa { :
vinawnnd 10 Wiawse dulihiudyenudlasaeninnitidivezdluiny luwns

b

(Binary ) Tagluiitidonlguuylumn3 ( Binary ) Auiaasdsg i 5.3
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1
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3171 53 HAAIN9TNTNNUYBINIABUNN (A/D)
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5.4 MAYIHY ( Counter Circuit) -
4 [l v
AITINUYBI NI IRl ARilelidygauiin 5 wani@sad e 1 ¥se CLK
& a : ° v a
¥o3'lod 10A ( 7415393 ) Fafhuaniwesvuia 4 Inemivin 6 vie Q3 vesleddudy
T dudyananiinldiy led 108 Tasdeidniun 13 (CLK) ¥12 nieviTidavesled 10a
4 v v
a1 12 ves led 10B tuihmsdedaynnaididmfitinnnindyaa RESET 1 Taofi 7415393
3 A o o A o d’ﬂ ' v A o a o o
twszsuivdygaudiesailinuiu o uazengaiuiledyanaSiFaiiu 1 uadygyn
9 [
RESET 1 fifitiunenan 5 vesled 8A annndygnasidannnndya s H. COUNT
-l 9 o e v A o v 1q 1a Ao a Jd Q’l‘ d o d
ez Iesiusunividudumisesnm  hildSuidygnuded simiufieninn
1nvt 8 veeled 10B luiudgyananitnuesled 114 #1911 uazieniyniin 6 Aefiv
o a a P P = a " @
dygnandnivesled 118 #in1 13 waziian 2 veeled 1A uazu 12 vesled 1B defy
o o o P =) P o J N o M @
dyanadida 2 Aldnnn 9 vedled 8B TasimniuvensesyaiiveEniuiie dayg
¥ i ¥y . .
Jidm 2 dudinuiiu o nazezvgmTuiledaanaisida 2 i 1 Taehdyanasdasaiiu 1 e
Y o A a ' [ d’ L4 s
2995111 1{unsy 256 A uiBtiuATY 256 1y Tasnmsasludnuasil sx Ao winnaseniy
e’:. b a o [} [ [ o 2 Qs
vianua 16 1y eldluns dreddwmisdiumitsanuidemsfudyananw 1 Had
E 4 1 4
Wnuawanws1 nenua 64 Alalud msdwdumistinnisesndhy 2 dau Aeled 104 uae
lo% 10B szloniynuesmaiy 8 1du  elédredumismireniuinmniunivey
Chudeya 1 dunm ) Tastivue 256 9@ daudl 2 tszneudae 1oF 114 uagle® 118 14
4
enimnnsiiy 8 du Wlumsimuadumisvesnnunmmeuuass ( I uduaununm

{ o l& ° v ? e {
fvhmsiiy) 3987918 256 1du nsdduonisilszuaasiaguil 5.4
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HOF
ORG

"Z180.TBL"
"INT8"
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8000H  ;User RAM start (1000h-Physical address)

’

R L2
s

PP I T e,

INPUT/OUT PUT

s sk kok ok

’

U8255_PA: EQU  80H ;User8255port A
U8255 PB: EQU 81H ;User 8255 port B
U8255_PC: EQU 82H ;User 8255 port C
U8255 CT: EQU 83H ;User 8255 control port
CBAR: EQU 3AH
BBR: EQU 39H
CBR: EQU 38H
LD A,83;PortA(O/P) PortB(i/p) PortC UP(O/p)PortC LOW(I/p)
our (U8255 CT),A
LD B,10H
1D E,00H
JP DECODEI
MAIN: LD B,10H
IN A,(U8255_PC)
BIT 0,A
JP ZMOVE
P COMPAR
ok DECODE ok
DECODEI1: CALL" " PHY,
LD HL,0FO00H
LD I'Y,8000H
DECC1: LD A,O0FFH
AND  (HL)
CALL NZARAY
LOOPDE: LD A,00H
INC L
LD EL
DEC L
SUB L
LD LE



CHAX_H:

3

O

ALL

S5 855

c

EC

26, VBTl 4 R U *

CALL

SUB
CALL

SUB
CALL

CALL

SUB
CALL
LD
SUB
CALL

NZDECC1

H

CHAX_H
A,00H

DH

H

H,D
NZDECC1

B
NZDECODEL
MAIN

AH

OFH

CA

00H
Z,CHAX_IY0
AC

01H
Z,CHAX_IY1
AC

02H
Z,CHAX_IY2
AC

03H
Z,CHAX_IY3
AC

04H
Z,CHAX_IY4
AC

05H
Z,CHAX_IY5
AC

Z,CHAX_IY6
AC
07H
Z,CHAX IY7
AC
08H
Z,CHAX_IY8

75



CHAX IYO:

CHAX IY1:

CHAX_IY2:

CHAX_IY3:

CHAX_IY4:

CHAX_IY5:

CHAX_IY6:

CHAX_IY7:

CHAX IY8:

SUB
CALL
LD
SUB
CALL
LD
SUB
CALL
LD
SUB
CALL

SUB
CALL

SUB

55 EEEEAE 586 5 5A5 58 ge8s

AC

09H
Z,CHAX_IY9
AC

0AH
Z,CHAX_IYA
AC

0BH
Z,CHAX_IYB
AC

Z,CHAX _IYC

AC

ODH

Z,CHAX IYD

AC

OEH

Z,CHAX_IYE

AC

OFH

Z,CHAX_IYF

I'Y,8000H

I'Y,8100H

IY,8200H

I'Y,8300H

I'Y,8400H

IY,8500H

I'Y,8600H

IY,8700H

IY,8800H

76
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CHAX IY9: LD I'Y,8900H
RET

CHAX IYA: LD I'Y,8A00H
RET

CHAX IYB: LD I'Y,8BOOH
RET

CHAX IYC: LD I'Y,8COOH
RET

CHAX IYD: LD I'Y,8D00H
RET

CHAX IYE: LD I'Y ,8EOOH
RET

CHAX_IYF: LD I'Y ,8FOOH
RET

ARAY: LD A,(HL) .
LD (IY+0),A
INC IY
RET

Rk MOVE *kAk K

MOVE: LD SP,8000H
GALL ™ RHXY

MOVEL: LD HL,0000H
PUSH HL
LD HIL,0FO00H
SCF
CCF
INC SP
SBC HL,SP
P NZMOVEI1
DEC B
JP NZMOVE
LD B,10H

MOVE R: CALL  PHY1
LD AB
LD HL,0FO00H
LD DE,8000H



78

LD BC,0FFFH

LDIR

LD B.A

DEC B

P NZMOVE_R

LD A04H

OUT  (U8255 PA)A

P CLOSE
kR COMPART hadh
COMPAR: LD DE,00H
COMPARI: CALL  PHYI

LD IX,08000H ; ADDRESS

LD IY 0F000H ; ADDRESS
LOOP: LD HL,0000H

LD A(IY+0)

SUB  (IX+0)

P Z,UP
LOOPI: INC X

INC IY

LD SPIY

SCF

CCF

SBC  HLSP

P NZLOOP

DEC B

P NZ,COMPARI1

P MATE
UP: INC DE

P LOOP1
kK MATE Ak
MATE IN A,(U8255 PB)

LD CA

CALL  SW_80

SUB  80H

P Z,CHAK1



CHAK1:

LD
CALL
SuB
P
LD
CALL

SUB

LD
CALL
SUB

JP

CALL
SuB

Jp

CALL

SUB

CALL

SUB

LD

CALL
SUB

SUB

3
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AC-
SW._40
40H
Z,CHAK1
AC

SW 20
20H
7.CHAK]1
AC
SW_10
10H
Z,CHAK1
AC
SW.08
08H
Z,CHAKI
AC

SW 04
04H
Z,CHAK1
AC
SW.02
02H
Z,CHAK]1
AC

SW 01
01H
Z,CHAK1
AD
OFO0H
HA
OF0H
Z,CHAK2
AH
OEOH
Z,CHAK3
AH
ODOH
Z,CHAK4
AH



CHAK2:

SUB

0COH
Z,CHAKS

AB
08H
Z,CLOSE
AB

07H
Z,CLOSE
AB

061
7,CLOSE
AB

05H
7,CLOSE
AB

04H
Z,CLOSE
AB

03H
Z,CK_BITI
AB

02H
Z,CK_BIT4
AB

01H
Z,CK_BIT6
AB

08H
Z,CLOSE

07H

Z,CLOSE

Z,CLOSE

05H
Z,CK_BIT2

80



CHAK4:

CHAKS:

CK_BIT1:

CK_BIT2:

CK_BIT3:

SUB

TR

LD

SUB

LD

SUB

JP

SUB

JP

LD
SUB

BIT

BIT

BIT

BIT

JP.

BIT

BIT

E 95 g9 g W

04H
Z,CK_BITS
Z,SOLI
AB

08H
Z,CLOSE
AB

07H
Z,CK_BIT3
AB

06H
Z.CK_BIT6
SOLI

AB

osH
Z,CK_BIT5

OFH
3.A
NZCLOSE
2,A
NZCLOSE
LA
NZCLOSE
0.A
Z,SOLI
CLOSE
AD
OFH
3.A
NZCLOSE
2,A
NZ,CLOSE
LA
Z,SOLI
0,A
Z,SOLI
CLOSE
*AD

81

;CHAK BIT2>01H
;CHAK BIT2>01H
;CHAK BIT2>01H
;CHAK BIT2>01H
;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>01H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>3H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>03H

;CHAK BIT2>04H
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AND  OFH :CHAK BIT2>04H
BIT  3A :CHAK BIT2>04H
P NZ,CLOSE ;CHAK BIT2>04H
BIT 2,A ;CHAK BIT2>04H
P Z,SOLI ;CHAK BIT2>04H
P CLOSE :CHAK BIT2>04H
CK_BIT4: LD AD ;CHAK BIT2>06H
AND  OFH :CHAK BIT2>06H
BIT 3,A ;CHAK BIT2>06H
P NZCLOSE ;CHAK BIT2>06H
BIT 2,A ;CHAK BIT2>06H
P Z,SOLI :CHAK BIT2>06H
BIT LA ;CHAK BIT2>06H
P Z,SOLI ;CHAK BIT2>06H
P CLOSE :CHAK BIT2>06H
CK_BITS: LD AD ;CHAK BIT2>0BH
AND  OFH :CHAK BIT2>0BH
BIT 3,A ;CHAK BIT2>0BH
P Z,S0LI :CHAK BIT2>0BH
BIT 2,A ;CHAK BIT2>0BH
P NZCLOSE ;CHAK BIT2>0BH
BIT LA ;CHAK BIT2>0BH
P Z,SOLI ;CHAK BIT2>0BH
BIT 0,A ;CHAK BIT2>0BH
P Z,S0LI ;CHAK BIT2>0BH
JP CLOSE ;CHAK BIT2>0BH
CK_BIT6: LD AD ;CHAK BIT2>0CH
AND  OFH :CHAK BIT2>0CH
BIT 3,A ;CHAK BIT2>0CH
)3 Z,SOLI ;CHAK BIT2>0CH
BIT, DA ;CHAK BIT2>0CH
P Z,SOLI ;CHAK BIT2>0CH
P CLOSE ;CHAK BIT2>0CH
: ok ok RA’IIO ok okokok
SW_80: LD B,0IH
RET
SW_40: LD B,02H
RET
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SW_20: LD B,03H
RET

SW_10: LD B,04H
RET

SW 08: LD B,05H
RET

SW_04: LD B,06H
RET

SW_02: LD B,07TH
RET

SW_01: LD B,08H
RET

s RATIO R

SOLI: LD A0H
our (U8255_PA),A

SOLI1 LD B,0FFH
DEC B
JP NZSOLI1
JP CLOSE

P LOGICAL ADDRESS TO PHYSICAL ADDRESS Frr

PHY: LD AB
SUB 10H
CALL  ZAREAl
LD _ AB
SUB OFH
CALL  Z,AREA2
LD AB
SUB OEH
CALL Z,AREA3
LD AB
SUB ODH
CALL  Z,AREA4
LD AB
SUB OCH
CALL ZAREAS
LD AB



AREAL:

SUB
CALL

SUB

CALL

CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB

CALL

ouTo

OouTo

ouTo

O0BH

Z,AREA6

AB

0AH

Z,AREAT
AB

0%H
Z,AREA8

08H
Z,AREA9
AB

07H
Z,AREA10
AB

O6H
Z,AREAL1

0SH
Z,AREA12

04H
Z,AREA13

03H
Z,AREA14
AB

02H
ZAREALS
AB

OIH
Z,AREAL16

A, 0F8H
(CBAR),A
A48H
(BBR),A
A3IH
(CBR),A

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;}BANK AREA REMOVE TO 50000H

;COMMON AREA REMOVE TO 40000H



AREA4:

AREAG:

AREAT7:

LD
OouTo
LD
OouTo
LD
ouT1o
RET
ouTo
LD

OuTo

ouTo

OouTo

OouIo

LD

OouTo

OouTo

ouTto

ouTo

ouTo

OouTo

OuT0

OouTo

A 0F8H
(CBAR),A
A49H
(BBR),A
A32H
(CBR),A

AOF8H
(CBAR),A
A4AH
(BBR),A
A33H
(CBR),A

A0F8H
(CBAR),A
A4BH
(BBR),A
A34H
(CBR),A

A,0F8H
(CBAR),A
AACH
(BBR),A
AJ3SH
(CBR),A

A 0F8H
(CBAR),A
A4DH
(BBR),A
A36H
(CBR),A

A,0F8H

(CBAR),A

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 51000H
;COMMON AREA REMOVE TO 41000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 52000H
;COMMON AREA REMOVE TO 42000H

;COMMON AREA
:MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 53000H
;COMMON AREA REMOVE TO 43000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 54060H

;COMMON AREA REMOVE TO 44000H
;COMMON AREA

;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 55000H

;COMMON AREA REMOVE TO 45000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF



AREAS:

AREA9:

AREA10:

AREAL1L:

AREA12:

LD
OouTo
LD
ouTo
RET
LD
OouTo
LD
ouTo
LD
ouTo
RET
OouTo

ouTo

OuUT0

ouTo

OouTo

OouTo

ouTo

OouTo

ouro

ouTo

ouTo

ouTto

A4EH
(BBR),A
A3TH
(CBR),A

A,0F8H
(CBAR),A
A4FH
(BBR),A
A38H
(CBR),A

A,0F8H
(CBAR),A
A,50H
(BBR),A
AJ9H
(CBR),A

A0F8H
(CBAR),A
AS5IH
(BBR),A
A3AH
(CBR)A

A,0F8H
(CBAR),A
A,52H
(BBR),A
A,03BH
(CBR),A

A,0F8H
(CBAR),A
A53H
(BBR),A
A03CH
(CBR),A
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;BANK AREA REMOVE TO 56000H

;COMMON AREA REMOVE TO 46000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 57000H

;COMMON AREA REMOVE TO 47000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 58000H

;COMMON AREA REMOVE TO 48000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;}BANK AREA REMOVE TO 59000H

;COMMON AREA REMOVE TO 49000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5A000H

;COMMON AREA REMOVE TO 4A000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5B000H

;COMMON AREA REMOVE TO 4B000H



AREA13:

AREA14:

AREAL1S:

AREAL6:

PHY1:

OuTo

OouTo

ouTo

OuTo

ouTo

OouTo

ouTo

ouro

ouro

OuTo

Oouro

OouTo

SUB
CALL

. SUBO

CALL

CALL

SUB
CALL

A0F8H
(CBAR),A
A54H
(BBR),A
A 03DH
(CBR),A

A,0F8H
(CBAR),A
A55H
(BBR),A
A03EH
(CBR),A

A0F8H
(CBAR),A
A56H
(BBR),A
A03FH
(CBR),A

A,0F8H
(CBAR),A
ASTH
(BBR),A
A040H
(CBR),A

AB

10H
ZAREAR1
AB

FH
ZAREAR2
AB

OEH
ZAREAR3
AB

ODH
ZAREAR4
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;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5C000H

;COMMON AREA REMOVE TO 4C000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5D000H

;COMMON AREA REMOVE TO 4D000H

.COMMON AREA
:MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5E000H

;COMMON AREA REMOVE TO 4E000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 5F000H

;COMMON AREA REMOVE TO 4F000H



AREARI:

LD
SUB
CALL

SUB
CALL

SUB
CALL

SUB

SUB

CALL

SUB

CALL

LD

SUB

CALL

CALL

SUB
CALL

SUB
CALL

SUB
CALL

SUB
CALL

ouTo

AB
0CH

OBH
Z,AREARG6
AB

0AH
Z,AREAR7

091
Z,AREARS

08H
Z,AREARY
AB

07H
Z,AREAR10
AB

Z,AREARI11

0SH
Z,AREAR12
AB
04H
Z,AREAR13
AB
03H
Z AREAR14
AB
02H
Z AREARI15
AB
01H
Z,AREAR16

A,0F8H
(CBAR),A
AI8H
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;COMMON AREA
sMONITOR ADDRESS 0000-7FFF



AREAR4:

AREARG:

ouTo

OouTo

ouTo

ouTo

OUT0

OuTo

ouTo

ouTo

OouTo

ouTo

ouTo

OouTo

ouTo

ouTo

OuTo

ouTo

ouTo

(BBR),A
A4IH
(CBR),A

A,0F8H
(CBAR),A
A,19H
(BBR),A
A42H
(CBR),A

A,0F8H
(CBAR),A
A,1AH
(BBR),A
A43H
(CBR),A

A0F8H
(CBAR),A
A,1BH
(BBR),A
A44H
(CBR),A

A,0F8H
(CBAR),A
A,ICH
(BBR),A
A45H
(CBR),A

A,0F8H
(CBAR),A
A,IDH
(BBR),A
A46H
(CBR),A
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;BANK AREA REMOVE TO 20000H

;COMMON AREA REMOVE TO 50000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 21000H

;COMMON AREA REMOVE TO 51000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 22000H

;COMMON AREA REMOVE TO 52000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 23000H

;COMMON AREA REMOVE TO 53000H

;COMMON AREA
MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 24000H

;COMMON AREA REMOVE TO 54000H

;COMMON AREA

sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 25000H

;COMMON AREA REMOVE TO 55000H



AREART:

AREARS:

AREAR]10:

AREARI11:

AREARI12:

OuTo

OouT0

ouTo

OouTo

LD

ouro

ouro

ouro

OouTo

ouro

OouTo

ouro

ouro

ouTo

A 0F8H
(CBAR),A
A,1EH
(BBR),A
A4TH
(CBR),A

A0F8H
(CBAR),A
AL,IFH
(BBR),A
A48H
(CBR),A

A0F8H
(CBAR),A
A20H
(BBR),A
A49H
(CBR),A

A,0F8H
(CBAR),A
A2IH
(BBR),A
AAAH
(CBR),A

A0F8H
(CBAR),A
A2H
(BBR),A
A4BH
(CBR),A

A0F8H
(CBAR),A
A23H
(BBR),A
AACH
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;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 26000H

;COMMON AREA REMOVE TO 56000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 27000H

;COMMON AREA REMOVE TO 57000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 28000H

;COMMON AREA REMOVE TO 58000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 29000H

;COMMON AREA REMOVE TO 59000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2A000H

;COMMON AREA REMOVE TO 5A000H

;COMMON AREA
sMONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2B000H



AREARI13:

AREAR14:

AREARI1S5:

AREAR16:

CLOSE:

OouTo

LD
OuTo

OouTo

ouTo

ouro

LD

ouTto

ouTo
RET

OuTo

OuT10

ouTo

ouro

OuUT0

OouTo

(CBR),A

A,0F8H
(CBAR),A
A,24H
(BBR),A
A4DH
(CBR),A

A,OF8H
(CBAR),A
A25H
(BBR),A
A4EH
(CBR),A

A,0F8H
(CBAR),A
A26H
(BBR),A
AAFH
(CBR),A

A,0F8H
(CBAR),A
A2TH
(BBR),A
AS0H
(CBR),A
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;COMMON AREA REMOVE TO 5B000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2C000H

;COMMON AREA REMOVE TO 5C000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2D000H

;COMMON AREA REMOVE TO 5D000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2E000H

;COMMON AREA REMOVE TO 5E000H

;COMMON AREA
;MONITOR ADDRESS 0000-7FFF

;BANK AREA REMOVE TO 2F000H

;COMMON AREA REMOVE TO 5F000H
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Philips Semiconductors : Product specification

Video analog input interface

TDAST708A

J

FEATURES

e 8-bit resolution

e Sampling rate up to 32 MHz

e Binary or two's complement 3-state TTL outputs

o TTL-compatible digital inputs and outputs

« Intemnal reference voltage regulator

e Power dissipation of 365 mW (typical)

e Input selector circuit (one out of three video inputs)

« Clamp and Automatic Gain Control (AGC) functions for
CVBS and Y signals

o No sample-and-hold circuit required.

e The TDA8708A has white peak control in modes 1 and
2 whereas the TDA8708B has control in mode 1 only.

APPLICATIONS

 Video signal decoding

o Scrambled TV (encoding and decoding)
o Digital picture processing

e Frame grabbing.

GENERAL DESCRIPTION

The TDAB708A is an analog input interface for video signal
processing. It includes a video amplifier with clamp and
gain control, an 8-bit analog-to-digital converter (ADC)
with a sampling rate of 32 MHz and an input selector.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vcea analog supply voltage 4.5 5.0 5.5 \%
Veep digital supply voltage 4.5 5.0 5.5 \%
Veeo TTL output supply voltage 4.2 5.0 55 \Y
lcca analog supply current - 37 45 mA
lcco » digital supply current - 24 30 mA
loco TTL output supply current - 12 16 mA
ILE -| DC integral linearity error - S +1 LSB
DLE DC differential linearity error = eh 0.5 LSB
fatk(max) maximum clock frequency 30 32 - MHz
B maximum —3 dB bandwidth (AGC amplifier) 12 18 - MHz
Piat total power dissipation - 365 500 mwW
ORDERING INFORMATION
: PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAST708A 28 DIP plastic SOT117-1
TDAB708AT 28 S0O28L plastic SOT136-1
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Philips Semiconductors

Product specification
Video analog input interface TDA8708A
PINNING
SYMBOL | PIN DESCRIPTION
D7 1 | data output; bit 7 (MSB)
D6 2 | data output; bit 6
D5 3 |data output; bit 5
D4 4 | data output; bit 4
CLK 5 |clock input U
Vecs 6 |digital supply voltage (+5 V) o7 [ 28] RPEAK
Veco 7 | TTL outputs supply voltage (+5 V) ps [2 | 27] GATEA
DGND 8 |digital ground ps[3 | 26] GATEB
OF 9 |output fo'n'nat/chip enable mala 28] acc
(3-state input)
D3 10 | data output; bit 3 aKls 2
D2 11 | data output; bit 2 Veco (6] 23] AGND
D1 12 |data output; bit 1 Veeo (7] Moo | 22] \cca
DO 13 | data output; bit O (LSB) DGND [ 8 21] DEC
10 14 | video input selection bit O orlo [20] ADCIN
" 15 | video input selection bit 1 18 T;’—l ANOUT
VINO 16 vnldeo !nput 0 = 8] vine
VIN1 17 |video input 1
VIN2 18 | video input 2 o1 {12] 7] N
ANOUT 19 | analog voltage output 12 6] vino
ADCIN 20 |analog-to-digital converter input 10 {14 511
DEC 21 | decoupling input MBBS61
Veea 22 |analog supply voltage (+5 V)
AGND 23 | analog ground
CLAMP 24 | clamp capacitor connection
AGC 25 | AGC capacitor connection
GATE B 26 | black level synchronization pulse
GATE A 27 | sync level synchronization pulse Fig2 Pin configuration.
RPEAK 28 | peak level cumrent resistor input
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Philips Semiconductors

Product specification

Video analog input interface

TDAS8708A

FUNCTIONAL DESCRIPTION

The TDA8T08A provides a simple interface for decoding
video signals.

The TDA8708A operates in configuration mode 1 (see
Fig.4) when the video signals are weak (i.e. when the gain
of the AGC amplifier has not yet reached its optimum
value). This enables a fast recovery of the synchronization
pulses in the decoder circuit. When the pulses at the
GATE A and GATE B inputs become distinct (GATE A and
GATE B pulses are synchronization pulses occurring
during the sync period and rear porch respectively) the
TDAB8708A automatically switches to configurationmode 2
(see Fig.5).

When the TDA8708A is in configuration mode 1, the gain
of the AGC amplifier will be roughly adjusted (synclevel to
a digital output level of 0 and the peak level to a digital
output level of 255).

In configuration mode 2 the digital output of the ADC is
compared to internal digital reference levels. The resultant
outputs control the charge or discharge current of a
capacitor connected to the AGC pin. The voltage across
this capacitor controls the gain of the video amplifier. This
is the gain control loop.

The sync level comparator is active duringa positive-going
pulse at the GATE A input. This means that the sync pulse
of the composite video signal is used as an amplitude
reference. The bottom of the sync pulse is adjusted to
obtain a digital output of logic 0 at the converter output. As
the black level is at digital level 64, the sync pulse will have
a digital amplitude of 64 LSBs.

The peak-white control loop is always active. If the video
signal tends to exceed the digital code of 248, the gain will
be limited to avoid any over-range of the converter.

The use of nominal signals will prevent the output from
exceeding a digital code of 213 and the peak-white control
loop will be non-active.

The clamp level control is accomplished by using the same
techniques as used for the gain control. The black-level
digital comparatoris active duringa positive-going pulse at
the GATE B input. The clamp capacitor will be charged or
discharged to adjust the digital output to code 64.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Veea analog supply voltage -0.3 +7.0 \Y
Veeo digital supply voltage -0.3 +7.0 \"
Veeo output supply voltage -0.3 +7.0 Vv
AVce supply voltage difference between Vca and Veco -1.0 +1.0 \"
supply voltage difference between Vo and Veco -1.0 +1.0 \
supply voltage difference between Vca and Veco -1.0 +1.0 \
V| input voltage -0.3 Veea \
lo output current 0 +10 mA
Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
Tj junction temperature 0 +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihja thermal resistance from junction to ambient in free air
SOT117-1 55 KW
SOT136-1 70 KW
June 1994




Philips Semiconductors Product specification

Video analog input interface TDA8708A

CHARACTERISTICS
Voca= Vo to Vo3 =4.510 5.5 V; Voep = Ve o Vg=4.510 5.5 V; Voo = V7o Vg =4.210 5.5 V; AGND and DGND
shorted together; Voeato Veep = —0.5 10 +0.5 V; Voo to Veep = 0.5 10 0.5 V; Veea to Voo =-0.5t0 405V,

Tamb = 0 to +70 °C; typical readings taken at Voca= Voep = Voco = 5 V and Tamp = 25 °C; unless otherwise specified.

symBoL | PARAMETER conpmions | miN. | TYe. | MAX. | uniT
Supplies
Veea analog supply voltage 45 5.0 5.5 \
Vcep digital supply voltage 4.5 5.0 55 \
Veeo TTL output supply voltage 4.2 5.0 5:5 \Y
leca analog supply current - 37 45 mA
lcco digital supply current - 24 30 mA
lcco TTL output supply current TTL load (see Fig.8) = 12 16 mA
Video amplifier inputs
VIN(O TO 2) INPUTS
Vipp) input voltage (peak-to-peak value) -~ | AGC load with external - | 0.6 - 1.5 \Y
capacitor; note 1
1z input impedance fi=6 MHz 10 20 - kQ
C input capacitance fi=6 MHz - 1 - pF
10 AND 11 TTL INPUTS (SEE TABLE 1)
ViL LOW level input voltage 0 - 0.8 V
ViH HIGH level input voltage 2.0 - Veeo |V
" LOW level input current V=04V 400 |- - HA
liH HIGH level input current V=27V - - 20 HA
GATE A AND GATE B TTL INPUTS (SEE FIGS 4 AND 5) ’
ViL LOW level input voltage 0 = 0.8 \Y
ViH HIGH level input voltage 20 - Veeo |V
i LOW level input current V=04V —400 - - A
I HIGH level input current V=27V - - 20 HA
tw pulse width see Fig.5 2 - — us
RPEAK INPUT (PIN 28)
128(min) | minimum peak level current Rxg=0Q l— | 80 l 150 l HA
AGC INPUT (PIN 25)
Vos(min) AGC voltage for minimum gain - 2.8 - Vv
V25(max) AGC voltage for maximum gain - 4.0 - \Y
AGC output current see Table 2
CLAMP INPUT (PIN 24)
Vo4 clamp voltage for code 128 output - 35 - \
log clamp output current see Table 3
June 1994 6




Philips Semiconductors

Product specification
Video analog input interface TDA8708A
SYMBOL | PARAMETER conomions | M. | Tve. | max | unir
Video amplifier outputs
ANOUT ouTtruT (PIN 19)
Vigpp) AC output voltage Vyin = 1.33 V (p-p); - 1.33 - \Y%
(peak-to-peak value) V5=3.6V
l4g intemal current source R =00 2.0 2.5 - mA
loe-p) output current driven by the load Vanoutr =133V (p-p); |- - 1.0 mA
note 2
Vig DC output voitage for black level note 3 - Veea—2.24 | - \Y
Zig output impedance - 20 - Q
Video amplifier dynamic characteristics
Oy crosstalk between VIN inputs Veca=4.75t05.25V - -50 —45 dB
G differential gain Vuin = 1.33 V (p-p); — 2 - %
Vo5 =36V
Qaift differential phase Vyin = 1.33 V (p-p); - 0.8 — deg
Vo5 =36V
B -3 dB bandwidth 12 - - MHz
SIN signal-to-noise ratio note 4 60 — — dB
SVRR1 supply voltage ripple rejection note 5 = 45 - daB
AG gain range see Fig.10 —4.5 v +6.0 dB
Gagtab gain stability as a function of supply | see Fig.10 — - 5 %
voltage and temperature
Analog-to-digital converter inputs
CLK INPUT (PIN 5)
ViL LOW level input voltage 0 - 0.8 Vv
Vin HIGH level input voltage 2.0 - Veco |V
I LOW level input current V=04V —400 |- - HA
liH HIGH level input current Vak=2.7V - - 100 HA
1Zi input impedance fa= 10 MHz - 4 - kQ
C input capacitance fak = 10 MHz - 45 - pF
OF INPUT (3-STATE; SEE TABLE 4) :
ViL LOW level input voltage 0 - 0.2 \Y
Vin HIGH level input voltage 2.6 - Veeo |V
Vg input voltage in high impedance state ' - 1.15 - \
i LOW level input current =370 |-300 - HA
i HIGH level input current - 300 450 LA
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Philips Semiconductors

Product specification
Video analog input interface TDA8708A
SYMBOL | PARAMETER | conomons | min. | Tve | max |uwnr
ADCIN INPUT (PIN 20; SEE TABLE 5)
V2o input voltage digital output = 00 - Voca—242 |- \
Voo input voltage digital output = 255 - Veea— 141 |- \"
V20(p-p) input voltage amplitude - 1.0 - Vv
(peak-to-peak value)
l20 input current - 1.0 10 HA
il input impedance f;= 6 MHz - 50 - MQ
C input capacitance fi=6 MHz - 1 = pF
Analog-to-digital converter outputs
DiGITAL ouTPUTS DO 1O D7
Voo "~ | LOW level output voltage lo =2 mA 0 = 0.6 \Y
Vou HIGH level output voltage lor=-0.4 mA 24 - Veeo |V
loz output current in 3-state mode 0.4V <Vp<Vcep -20 - +20 HA
Switching characteristics
fatk(max) maximum clock input frequency l see Fig.6; note 6 l 30 [ 32 J— I MHz
Aralog signal processing (fux = 32 MHz; see Fig.8)
Garr differential gain Vo = 1.0 V (p-p); = 2 - %
see Fig.3; note 7
Pdiff differential phase see Fig.3; note 7 — 2. - deg
f1 fundamental harmonics (full-scale) fi=4.43 MHz; note 7 - - 0 dB
fan harmonics (full-scale); fi=4.43 MHz; note 7 - -55 - dB
all components i

SVRR2 supply voltage ripple rejection note 8 - 1 5 %N
Transfer function (see Fig.8)
ILE DC integral linearity error - - +1 LSB
DLE DC differential linearity error = - +0.5 LS8
ILE AC integral linearity error note 9 - - 2 LSB
Timing (fak= 32 MHz; see Figs 6, 7 and 8)
DiGITAL ouTPuTS (CL = 15 pF; oL =2 mA; R =2 kQ)
tas sampling delay time - 2 - ns
th output hold time : 6 8 - ns
t4 - | output delay time - 16 20 ns
taez 3-state delay time; output enable - 19 25 ns
tinz 3-state delay time; output disable - 14 20 ns
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Video analog input interface TDA8708A

Notes
1. 0dB is obtained at the AGC amplifier when applying Vipp) = 1.33 V.
2. The output current at pin 19 should not exceed 1 mA. The load impedance Ry_should be referenced to Vcca and

defined as:

a) AC impedance 21 kQ and the DC impedance >2.7 kQ.

b) The load impedance should be coupled directly to the output of the amplifier so that the DC voltage supplied by

the clamp is not disturbed.
3. Control mode 2 is selected.
4. Signal-to-noise ratio measured with 5 MHz bandwidth:
\Y

S _ 2010g—ANOUTC(®-P) 44 = 5 MHz.

N V ANOUTY (RMsS noise)
5. The voltage ratio is expressed as:

_ AVeca G - ; < . W
SVRR1 = 20 log x — for V; =1V (p-p), gain at 100 kHz = 1 and 1 V supply variation.
Veea AG

6. Itis recommended that the rise and fall times of the clock are >2 ns. In addition, a ‘good layout’ for the digital and

analog grounds is recommended.
7. These measurements are realized on analog signals after a digital-to-analog conversion (TDA8702 is used).
8. The supply voltage rejection is the relative varation of the analog signal (full-scale signal at input) for 1 V of supply

variation:

SVRR2 = AV 00 = ViEen) * Vi = Vien)

AVeca

9.

Full-scale sine wave (fj = 4.4 MHz; fy = 27 MHz).
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Product specification
Video analog input interface TDAS8708A
Table 1 Video input selection (CVBS). Table 3 CLAMP output current.
i1 10 SELECTED INPUT GATEA | GATE B g(ﬁgﬁl} 1 MODE
0 0 VINO
0 1 VIN1 1 1 output <0 lcanvem 1
1 0 VIN2 output > 0 -2.5 uA 1
1 1 VIN2 X S R OpA 2
0 1 output < 64 +50 pA 2
Table 2 AGC output current. 64 < output -50 pA 2
GATEA |caTEB| PIGITAL lacc | MODE® | Note
OuTPUT
1. X=don' care.
1 1 output <255 |-2.5 pA 1
output > 255 |lacem 1 Table 4 OF input coding.
0 XM | output <248 |0 pA 2 OF DO TO D7
output >248 | lacem 2 0 active, two's complement
1 0 output <0 +2.5 pA 2 1 high impedance
0 < glifut < L=3.5117 2 open circuit( | active, binary
248
output > 248 | lacom 2 Note
1. Use C > 10 pF to DGND.
Note

1. X=don't care.

2. Mode 2 can only be initialized with successive pulses
on GATE A and GATE B (see Fig.5).

Table 5 Output coding and input voltage (typical values).

BINARY OQUTPUTS TWO'S COMPLEMENT
STEP Vapcin

D7|D6|{D5|D4{D3|D2|D1{DO0O|D7|D6|D5|D4|D3|D2|D1| D0

Underflow - ojofojofloOojoO0of|o0OjfO]} 1 (O O o I 0 0|0 0

0 Veca-241Vi 0| OO | OO0} O0]O0]|O0]1 ofo0of{o0}| O 0]0 0

1 - ojojlofojo0]0to}1 1 0} 0]0}0 010 1

254 - 1 1 1 1 1 1 1 0] 0 1 1 1 1 1 1 0

255 Voca—-141V ] 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Overflow = 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

June 1994 10
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Video analog input interface ‘ TDA8708A

025V

5 MHz sine wave —=

1.0V

Fig.3 Test signal on the ADCIN pin for differential gain and phase measurements.

digital BB969
output
level
1 peak-level gain control
B ———— A —E T e
black-tevel
clamping
syncevel gain control
0 L :
GATEA l ‘ — e
GATEB &

MODE 1 l‘/

Fig.4 Control mode 1.
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Video analog input interface TDAS8708A
digital M88970
output
level

tw —e time

GATE B —( \ K\

MODE 2 \J/

clock input
o ———|———\%-— = — = —reference level
input 15V
sample
N+1
sample l
analog N
input l
- \/
24V
data
outputs dataN-3 dataN—-2 dataN-1 data N dataN+1
DO to D7)
04V
MB8958

Fig.6 Timing diagram for data output.
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Video analog input interface TDA8708A
OfF open
input D AT T T T
cata i high-impedance 7777, zav
S, %%. .
! tynz \ “—tdEZ"’ MB8968

Fig.7 Output format timing diagram.

Veco
q] 2kQ
DOto D7 _L ®
l 15 pF
: IN916
or
IN3064
MBDOES
DGND

Fig.8 Load circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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Video analog input interface

TDA8708A

8
(4]
-

DO to D7 @

Fig.9 Load circuit for timing measurement; 3-state outputs (OF: fi= 1 MHz; Voe = 3 V).

MSAE76
12
G
(@) B
8 <=
5.% /;5
A
" &, ///
//
] /
7.
/s
9 AR
//, i)
A
4 ’“/
_ — 4
e
-8
26 3 34 38 42 46
Vs (V)

(1) Typical value (Veca = Veco =5 V; Tams = 25 °C).
(2) Minimum and maximum values (temperature and supply).

Fig.10 Gain control curve.
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TDA8708A

Video analog input interface

INTERNAL PIN CIRCUITRY

‘uonesnByuod uid [euIBlu|

ANGIE|

ZNIA PUB LNIA 'ONIA

30 NIOQY LNONY
m ud 0z ud 6} uid g} 01 9} su/d
b2668N
aNov aNov 3
» v
(62 ] o]
0z

anoa
VOO, FETN
Wowo|dwoo §,0M) tlA.iR\
1Ksuiq gt
ANV _| 9|qsus djyo
gz ud i
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czom _ [efoze)N
Ll
? aNoeac3
1
veolsval
» Y
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vz ul
anNoda A00h
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zz ud T3 ONOV anoa
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€1 0104 pue
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Video analog input interface TDA8708A

APPLICATION INFORMATION

Additional information can be found in the laboratory report “FBL/ANS308".

30Q

—1 28—C—+R
712 27 |——<— horizontal sync
data outputs <
—3 26 |——<— horizontal damp
220 nF
:’f l—{4 25——R
1000 33 pF 18 nF
dock 5 24—HR
6 23R f f
22 oF
F 10 nE
5V & ;; 7 2 . X%
+ +
1pH
2Q L o TDAB7C8A
§1—T—a 21 —<—{F— +sV
1uF
-——j-—’—Q 20—
10pF LOW PASS
-l FILTER | @
(— 10 19 >
— 11 18
data outputs <
—12 17—
47 yF
L— 13 16—
—— 14 15

MBBY67 - 1

(1) ttis recommended to decouple Vcco through a 22 Q resistor especialty when
the output data of TDABT08A interfaces with a capacitive CMOS toad device.

(2) See Figs 13 and 15 for examples of the low-pass filters.

Fig.12 Application diagram.
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Video analog input interface TDAS8708A

2 2

ANOUT 600 bl ol ADCIN
(pin 19) - > (pin20)
V'I | 220 1 “

| Tow Jor Tar

MBB9S6 - 1

Veea
(pin22)

This filter can be adapted to various applications with respect to performance requirements. An input and output impedance of at least 680 Qand 22 kQ
must in any event be applied.

Fig.13 Example ofa low4pass filter for CVBS and Y signals.

Characteristics of Fig. 13
e Order 5; adapted CHEBYSHEV

a MsAs82 » Ripplep <0.4dB
a \ o f =6.5MHzat -3dB
(dB) o frotch = 9.75 MHz.
-40
L]
\ /
- \

-120

-160

f (M)

Fig.14 Frequency response for filter shown in
Fig.13.
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ADOUT
(pin 19)

MSA678

Veea
(pin22)

TNsﬁnermnbeadaptedtovariwsapplmﬁuswimreepedxopedorrranoerequiremﬂaAnirpmandmnputlnpedanoedatleasm&onmdzz kQ
must in any event be applied.

Fig.15 Example of an economical low-pass fiter for CVBS and Y signals.

Characteristics of Fig. 15

e Order 5; _adapted CHEBYSHEV
. MSASST e Ripple p<0.4 dB
o T e f=6.5MHzat -3 dB.

(dB)
-10 \\\

N
. N
N
<
4 20
10 20 f (MHz)

Fig.16 Frequency response for filter shown in Fig.15.
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PACKAGE OUTLINES
o 15.80
‘_«;_ 15.24
g ‘ -
¢ l
i
i
0.32 max
7 L
-H ma:(_ 17.15
15.90

4

IR N I B P O ) RO S

Dimensions in mm.

Fig.17 Plastic dual indine package; 28 leads (600 mil) with intemnal heat spreader (SOT117-1).
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pin 1.7
index

[

HH

Dimensions in mm.

HHQHHME%QHHH

049
0.36

il 10.00
v
14
245 L\ 10 2.65
2 e 33 } 032 5o
| 0.1 023
{ \ i ¢
| dull
05 Otos
R

Fig.18 Plastic small outiine package; 28 leads; large body (SOT136-1).
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SOLDERING
Plastic dual in-line packages
BY DIP OR WAVE

The maximum pemissible temperature of the solder is
260 °C; this temperature must not be in contact with the
joint for more than 5 s. The total contact time of successive
solder waves must not exceed 5 s.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified storage maximum. If the printed-circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron below the seating plane
(or not more than 2 mm above it). If its temperature is
below 300 °C, it must not be in contact for more than 10 s;
if between 300 and 400 °C, for not more than 5 s.

Plastic smali-outline packages

BY WAVE

During placement and before soldering, the component
must be fixed with a droplet of adhesive. After curing the
adhesive, the component can be soldered. The adhesive

can be applied by screen printing, pin transfer or syringe
dispensing.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder bath is
10 s, if allowed to cool to less than 150 °C within 6 s.
Typical dwell time is 4 s at 250 °C.

June 1994
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A modified wave soldering technique is recommended
using two solder waves (dual-wave), in which a turbulent
wave with high upward pressure is followed by a smooth
laminar wave. Using a mildly-activated flux eliminates the
need for removal of corrcsive residues in most
applications.

BY SOLDER PASTE REFLOW

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling or
pressure-syringe dispensing before device placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell times vary between 50 and
300 s according to method. Typical reflow temperatures
range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 min at 45 °C.

REPAIRING SOLDERED JOINTS (BY HAND-HELD SOLDERING
{RON OR PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering two, diagonally
opposite, end pins. Apply the heating tool to the fiat part of
the pin only. Contact time must be limited to 10s atup to
300 °C. When using proper tools, all other pins can be
soldered in one operation within 2 to 5 s at between 270
and 320 °C. (Pulse-heated soldering is not recommended
for SO packages.)

For pulse-heated solder tool (resistance) soldering of VSO
packages, solder is applied to the substrate by dipping or
by an extra thick tin/lead plating before package
placement.
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Video analog input interface TDA8708A
DEFINITIONS
Data sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, itis advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for

use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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LM1881
Video Sync Separator

General Description Features

The LM1881 Video sync separator extracts timing informa-
tion including composite and vertical sync, burst/back porch
timing, and odd/even field information from standard nega-
tive going sync NTSC, PAL* and SECAM video signals with
amplitude from 0.5V to 2V p-p. The integrated circuit is also
capable of providing sync separation for non-standard,
faster horizontal rate video signals. The vertical oulput is
produced on the rising edge of the first serration in the i A

vertical sync period. A default verlical output is produced Edge triggered vemc?l aufput .
after a time delay if the rising edge mentioned above does Default triggered verlical output for non-standard video
not occur within the externally set delay period, such as signal (video games-home computers)

might be the case for a non-slandard video signal.

AC coupled composite input signal
>10 kQ input resistance

<10 mA power supply drain current
Composite sync and vertical outputs
Odd/even field output

Burst gate/back porch output
Horizontal scan rates to 150 kHz

Connection Diagram

LM1881N
v,
COMPOSITE 5<;c1 ~
— e / L\ o i d
SYNC OUTPUT i 8
0.1 uF
COMPOSITE
0
VIDEO mpuro———'”— 2 7 AP ODD/EVEN OUTPUT
VERTICAL
o r—
SYNC OUTFUT 3 3 Rser
680 k0
BURST/BACK PORCH
! | 2 ouTPUT

e | L nnn
S1e oureur /I i

S
—
—
r._J

VERTICAL
SYNC OUTPUT
BURsT outPuT LI U u U U u u i u u
O0DD/EVEN P
OUTPUT
DS009150-1
Order Number LM1881M or LM1881N
See NS Package Number MO8A or NOSE
“PAL in this datasheel reters to European v “Phase A

ting Line®, and not to Programmable Aray Logic

© 2001 National Semiconductor Corporation DS009150 www.national.com
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LM1881

Supply Voltage
Input Voltage

Output Sink Current; Pin 7

Output Sink Currents; Pins, 1, 3.5

Package Dissipation (Note 2)
Operating Temperature Range

‘- Absolute Maximum Ratings (Noe 1)i

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

13.2V

3 Vpp (Voc = V)
6 Ve (Voc 2 8Y)

5 mA
2 mA
1100 mW
0°'C-70°C

Electrical Characteristics
Vee = 5V, Rger = 680 kQ; Ta = 25°C; Unless otherwise specified

Storage Temperature Range -65°C to +150°C

ESD Susceptibility (Note 3) 2kV
Soldering Information
Dual-In-Line Package (10 sec.) 260'C
Small 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.

Paramater Conditions Typ LimTite (Sggzje 4) Lim?te (Note 5) (&':lttss)
Supply Current Outputs at Vee = 5V 52 10 mAmax
Logic 1 Vee = 12V 55 12 mAmax
DC Input Voltage Pin 2 45 1.3 Vmin
’ 1.8 Vmax
Input Threshold Voltage (Note 6) 55 . mVmin
4 85 mVmax
Input Discharge Current Pin 2; Vi = 2V 11 6 HAmin
16 pAmax
Input Clamp Charge Current Pin 2; Vi = 1V 0.8 0.2 mAmin
Rser Pin Reference Voltage Pin 6; (Note 7) 1.10 Vmin
3 1535 Vmax
Composite Sync. & Vertical lour = 40 pA; Vee = 5V 45 4.0 Vmin
Outputs Logic 1 Vee = 12V 11.0 Vmin
lour = 1.6 MA Vee = 5V 36 24 Vmin
Logic 1 Vee = 12V 10.0 Vmin
Burst Gate & Odd/Even lout = 40 PA; Vee =5V 45 4.0 Vmin
Outputs Logic 1 Vee = 12V 11.0 Vmin
Composite Sync. Output lout = —1.6 mA; Logic 0; Pin 1 0.2 0.8 Vmax
Vertical Sync. Output lour = —1.6 mA; Logic 0; Pin 3 0.2 0.8 Vmiax
Burst Gate Output lour = —1.6 mA; Logic 0; Pin 5 0.2 0.8 Vmax
Odd/Even Output lour = —1.6 mA; Logic 0; Pin 7 0.2 0.8 Vmax
Vertical Sync Width 230 190 psmin
300 psmax
Burst Gate Width 2.7 kG from Pin 5 to Ve 4 2.5 pgsmin
47 pgsmax
Vertical Default Time (Note 8) 32 psmin
65
90 psmax

conditions.

Note 1: Absolute Maximum Ratings indicate limits beyond
functional, but do not guarantee specific pedformance limits. Fol
spedifications apply only for the test conditions listed. Some performance

which damage to the device may occur. Operating Ratings indicate conditions for which the device is
¢ guaranteed specifications and test conditions, see the Electrical Characteristics. The gquaranteed
characteristics may degrade when the device is not aperated under the listed lest

Note 2: For operation in ambient temperatures above 25'C, the device must be derated based on a 150°C maximum junclion temperalure and a package thermal
resistance of 110°C/W, junction to ambient.

Note 3: ESD susceptibility test uses the “human body model, 100 pF discharged through a 1.5 kQ resistor”.

Note 4: Typicals are at Ty = 25°C and represent the most likely paramelric norm.

Note 5: Tested Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).

Note 6: Relative difference between the input clamp voltage and the minimum input voltage which produces a horizontal output pulse.

Note 7: Careful attention should be made to prevent parasitic capacitance coupling from any output pin (Pins 1, 3, 5 and 7) to the Rsgr pin (Pin 6).
Note 8: Delay time between the start of vertical sync (at input) and the vertical output pulse.
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Typical Performance Characteristics

Rger Value Selection

e e Vertical Default
:xls: S'Z;ar:t;:\lon Sy BEly lime Burst/Black Level
100 vS Reer Gate Time vs Rger
NOTE: Refer to the Vertical Sync Output 1.0 1.0
1900 nf(im under Application Motes. / )
| | N\
ABSENCE OF \\ 08 A 08
S 1000 — VERTICAL R\ N\ - y
$ Ll | SN /
2
S 00 N \\ \§ = =
& 400 \§‘\ S
200 y 02 0.2
DOUBLE VERTICAL PULSE
o 1 ] 1 ] -
- 0.0
L 0 2 40 60 B0 100 e 2z 4 & 8 1
‘:’EJTslgAsLﬂffgi:BgN VERTICAL DEFAULT SYNC BURST/ BLACK LEVEL
(;15) DELAY TIME GATE TIME
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Width vs Rger Width vs Temperature Supply Voltage
10 / 400 10
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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. format. Input signals with positive polarily video
(increasing signal vollage signifies increasing scene bright-
ness) from 0.5V (p-p) to 2V (p-p) can be accommodated.
The LM 1881 operates from a single supply voltage between
5V DC and 12V DC. The only required external components
besides a power supply decoupling capacitor at pin 8 and a
set current decoupling capacitor at pin 6, are the composite
input coupling capacitor at pin 2 and one resistor at pin 6 that
sels intemal current levels. The resistor on pin 6 (i.e. Rsed
allows the LM 1881 to be adjusted for source signals with line
scan frequencies differing from 15.734 kHz. Four major sync
signals are available from the I/C; composite sync including
both horizontal and vertical scan timing information; a verti-
cal sync pulse; a burst gate or back porch clamp pulse; and
an oddfeven output. The oddfeven output level identifies
which video field of an interlaced 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 contaminated sync signals, and pro-
vide 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 1(a-e) which
shows a portion of the composite video signal from the end
of one field through the beginning of the next field.

COMPOSITE SYNC OUTPUT

The composite sync output, Figure 1(b), is simply a repro-
duction of the signal 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 buffered out to
Pin 1. The threshold separation from the clamped sync tip is
nominally 70 mV which means that for the minimum input
level of 0.5V (p-p), the clipping level is close to the halfway

point on the sync pulse amplitude (shown by the dashed line

www.national.com
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LM1881

Application Notes (Continued)

on Figure 1(a). This threshold separation is independent of
the signal amplitude, therefore, for a 2V (p-p) input the
clipping level occurs at 11% of the sync pulse amplitude. The
charging current for the input coupling capacitor is 0.8 mA,
Normally the signal source for the LM1881 is assumed lo 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
present throughout the vertical blanking period so that the
burst actually appears on the sync tips for three line periods
instead of at black level. A clean composite sync signal can
be generated from these sources by filtering the input signal.
When the source impedance is low, lypically 75Q, a 620Q
resistor in series with the source and a 510 pF capacitor to
ground will form a low pass filter with a comer frequency 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 be-
tween 40 ns to as much as 200 ns due to this filter. This
much delay will not usually be significant but it does contrib-
ute to the sync delay produced by any addilional signal
processing. Since the original video may also undergo pro-
cessing, the need for time delay correction will depend on
the total system, not just the sync stripper.

VERTICAL SYNC OUTPUT

A vertical sync output is derived by intemally integrating the
composite sync waveform (Figure 2). To understand the
generalion of the vertical sync pulse, refer lo the lower left
hand section Figure 2. Note that there are two comparators
in the section. One comparator has an intemally generated
voltage reference called V, going to one of its inputs. The
other comparator has an internally generated voltage refer-
ence called V, going to one of its inputs. Both comparators
have a common input at their noninverting input coming from
the internal integrator. The intemal integrator is used for
integrating the composite sync signal. This signal comes
from the input side of the composite sync bufier and are
positive going sync pulses. The capacitor to the integrator is
internal to the LM1881. The capacitor charge current is set
by the value of the external resistor Rger. The output of the
integrator is going to be at a low voltage during the normal
horizontal lines because the integrator has a very short time
to charge the capacitor, which is during the horizontal sync
period. The equalization pulses will keep the output voltage
of the integrator at about the same level, below the Ve
During the verttical sync period the narrow going posilive
pulses shown in Figure 1 is called the seration pulse. The
wide negative portion of the vertical sync period is called the
vertical sync pulse. At the start of the vertical sync period,
before the first Semation pulse occurs, the integrator now
charges the capacitor to a much higher voltage. At the first
serration pulse the integrator output should be between V,
and V,. This would give a high level 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 edge of the serration pulse
(remember the sync signal is inverted in this section of the
LM1881). The “Q" output of the “D" fiip-flop goes through the
OR gate, and sets the R/S flip-flop. The output of the R/S
flip-flop enables the intemal oscillator and also clocks the
ODD/EVEN “D" flip-flop. The ODD/EVEN field pulse opera-

tion is covered in the next section. The output of the oscilla-
tor goes to a divide by 8 circuit, thus resetting the RIS
flip-flop after 8 cycles of the oscillator. The frequency of the
oscillator is established by the intemal capacitor going to the
oscillator and the external Rger. The “Q” output of the RIS
flip-flop goes to pin 3 and is the actual vertical sync output of
the LM1881. By clocking the “D" flip-flop at the start of the
first serration pulse means that the vertical sync output pulse
starts at this point in time and lasts for eight cycles of the
internal oscillator as shown in Figure 1.

How Ry affects the integrator and the internal oscillator is
shown under the Typical Performance Characteristics. The
first graph is “Rger Value Selection vs Vertical Serration
Pulse Separation”. For this graph to be valid, the vertical
sync pulse should last for at least 85% of the horizontal half
line (47% of a full horizontal line). A vertical sync pulse from
any standard should meet this requirement; both NTSC and
PAL do meet this requirement (the serration pulse is the
remainder of the period, 10% to 15% of the horizontal haif
line). Remember this pulse is a positive pulse at the integra-
tor but negative in Figure 1. This graph shows how long it
takes the integrator to charge its intemnal capacitor above V4.

With Reer too large the charging current of the integrator will
be too small to charge the capacitor above V,, thus there will
be no vertical synch output pulse. As mentioned above, Rsert
also sels the frequency of the internal oscillator. If the oscil-
lator runs too fast its eight cycles will be shorter than the
vertical sync portion of the composite sync. Under this con-
dition another vertical sync pulse can be generated on one of
the later serration pulse after the divide by 8 circuit resets the
R/S flip-flop. The first graph also shows the minimum Reer
necessary to prevent a double vertical pulse, 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 Reer” graph. Using NTSC as an example,
lets see how these two graphs relate to each other. The
Horizontal line is 64 ps long, or 32 ps for a horizontal half
line. Now round this off to 30 ps. In the “Rger Value Selection
vs Verical Serration Pulse Separation” graph the minimum
resistor value for 30 ps serration pulse separation is about
550 kQ. Going to the “Vertical Pulse Width vs Rger” graph
one can see that 550 kQ gives a vertical pulse width of about
180 s, the total time for the vertical sync period of NTSC (3
horizontal lines). A 550 kQ will set the intemal oscillator to a
frequency such that eight cycles gives a time of 180 ps, just
long enough to prevent a double vertical sync pulse at the
vertical sync output of the LM1881.

The LM1881 also generates a default vertical sync pulse
when the vedlical sync period is unusually long and has no
semation pulses. With a very long vertical sync time the
integrator has time to charge its internal capacitor above the
voliage 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 V,. At this time the R/S
flip-flop 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 sync (posi-
tive pulse at the “D" flip-flop) will clock the high output from
the comparator with V, as a reference input. This will retrig-
ger the oscillator, generating a second vertical sync output
pulse. The “Vertical Default Sync Delay Time vs Rget” graph
shows the relationship between the Rgey value and the
delay time from the start of the vertical sync period before
the default vertical sync pulse is generated. Using the NTSC
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Application Notes (Continued)

example again the smallest resistor for Rger is 500 kQ. The
verlical default time delay is about 50 ps, much longer than
the 30 ps serration pulse spacing.

A common question is how can one calculate the required
Reer With a video timing standard that has no sermation
pulses during the vertical blanking. If the default vertical sync
is to be used this is a very easy task. Use the “Vertical
Default Sync Delay Time vs Rgey” graph to select the nec-
essary Rger 1o give the desired delay time for the vertical
sync output signal. If a second pulse is undesirable, then
check the “Vertical Pulse Width vs Rget” graph to make sure
the vertical output pulse will extend beyond the end of the
input vertical sync period. In most systems the end of the
vertical sync period may be very accurate. In this case the
preferred design may be to start the vertical sync pulse at the
end of the vertical sync period, similar to starting the vertical
sync pulse after the first serration pulse. A VGA standard is

START OF FIELD 1 (0DD)

VERTICAL BLANKING INTERVAL

to be used as an example to show how this is done. In this.
standard 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 period of 64 ps. In this case Rger must be larger than
680 kQ. Rgey must still be small enough for the output of the
integrator to reach V, before the end of the vertical period of
the input pulse. The first graph can be used to confirm that
Reer is small enough for the integrator. Instead of using the
vertical serration pulse separation, use the actual pulse
width of the vertical sync period, or 64 ps in this example.
This graph is linear, meaning that a value as large as 2.7 MQ
can be used for Rger (twice the value as the maximum at
30 ps). Due to leakage currents it is advisable to keep the
value of Rggr under 2.0 MQ. In this example a value of 1.0
MQ is selected, well above the minimum of 680 kQ. With this
value for Rger the pulse width of the vertical sync output
pulse of the LM1881 is about 340 ps.

ViDEQ  END OF FIELD 2 (EVEN) |«— EQUALIZING SERRATED EQUALIZING PEAK
s BOTTOM OF PICTURE PULSES VERTICAL PULSE | PULSES TOP OF PICTURE {an'E
BLACK
fLLeveL

cup
® LEVEL

o]

m (| Bt

- | ) 4-»4—5—»45—»4—7—»&8—»4—9—&*10-»4—{2-»42 to——— \{SYNC

T T TRy

TIPS

[HIRE

A

63.5 us 31.8 us 2.4 us 4.7 ps
230 ps typ
2y it K
LCOR T
c
. )
W
0DD FIELD
d
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-

TV IOy

4 us typ.

63.5 us
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FIGURE 1. (a) Composite Video; (b) Composite Sync; (c) Vertical Output Pulse;
(d) Odd/Even Field Index; (e) Burst Gate/Back Porch Clamp
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| Application Notes (continued)
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DS009150-4

FIGURE 2.

ODD/EVEN FIELD PULSE

An unusual feature of LM 1881 is an cutput level from Pin 7
that identifies the video field present at the input to the
LM1881. This can be useful in frame memory storage appli-
cations or in extracting test signals that occur in alternate
fields. For a composite video signal that is interlaced, one of
the two fields that make up each video frame or picture must
have a half horizontal scan line period at the end of the
vertical scan—i.e., at the bottom of the picture. This is called
the “odd field™ or "even field". The “even field” or “field 2" has
a complete horizontal scan line at the end of the field. An odd
field starls on the leading edge of the first equalizing pulse,
whereas the even field starts on the leading edge of the
second equalizing pulse of the vertical retrace interval. Fig-
ure 1(a) shows the end of the even field and the start of the
odd field.

To detect the odd/even fields the LM 1881 again integrates
the composite sync waveform (Figure 2). A capacitor is
charged during the period between sync pulses and dis-
charged when the sync pulse is present. The period between
nomal horizontal sync pulses is enough to allow the capaci-
tor voltage to reach a threshold level of a comparator that
clears a flip-flop which is also being clocked by the sync
waveform. When the vertical interval is reached, the shorter
integration time between equalizing pulses prevents this
threshold from being reached and the Q output of the flip-flop

is toggled with each equalizing pulse. Since the half line
period at the end of the odd field will have the same effectas
an equalizing pulse period, the Q output will have a different
polarity on successive fields. Thus by comparing the Q
polarity with the vertical output pulse, an odd/even field index
is generated. Pin 7 remains low during the even field and
high during the odd field.

BURST/BACKPORCH OUTPUT FULSE

In a composite video signal, the chroma burst is located on
the backporch of the horizontal blanking period. This period,
approximately 4.8 ps long, is also the black level reference
for the subsequent video scan line. The LM1881 generales a
pulse at Pin 5 that can be used either to relrieve the chroma
burst from the composite video signal (thus providing a

“ subcarrier synchronizing signal) or as a clamp for the DC

restoration of the video waveform. This output is obtained
simply by charging an intemal capacitor starting on the
trailing edge of the horizontal sync pulses. Simultaneously
the output of Pin 5 is pulled low and held until the capacitor
charge circuit times out—4 ps later. A shorter output burst
gate pulse can be derived by differentiating the burst output
using a series C-R nelwork. This may be necessary in
applications which require high horizontal scan rates in com-
bination with normal (60 Hz—120 Hz) vertical scan rates.
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Abplication Notes (Continued)

APPLICATIONS

Apart from extracting a composite sync signal free of video
information, the LM1881 outputs allow a number of interest-
ing applications to be developed. As mentioned above, the
burst gate/backporch clamp pulse allows DC restoration of
the original video waveform for display or remodulation on
an R.F. carrier, and retrieval of the color burst for color
synchronization and decoding into R.G.B. components. For
frame memory storage applications, the odd/even field lever
allows identification of the appropriate field ensuring the
correct read or write sequence. The verlical pulse output is
particularly useful since it begins at a precise time—the
rising edge of the first vertical serration in the sync wave-
form. This means that individual lines within the vertical
blanking period (or anywhere in the active scan line period)
can easily be extracted by counting the required number of
transitions in the composite sync waveform following the
start of the vertical output pulse.

The vertical blanking interval is proving popular as a means
to transmit data which will not appear on a normal T.V.
receiver screen. Data can be inserted beginning with line 10
(the first horizontal scan line on which the color burst ap-
pears) through to line 21. Usually lines 10 through 13 are not
used which leaves lines 14 through 21 for inserting signals,
which may be different from field to field. In the U.S,, line 19
is nomally reserved for a vertical interval reference signal
(VIRS) and line 21 is reserved for closed caption data for the
hearing impaired. The remaining lines are used in a number
of ways. Lines 17 and 18 are frequently used during studio
processing to add and delete vertical interval test signals
(VITS) while lines 14 through 18 and line 20 can be used for
Videotex/Teletext data. Several institutions are proposing to
transmit financial data on line 17 and cable systems use the
available lines in the vertical inlerval to send decoding data
for descrambler terminals.

Since the vertical output pulse from the LM1881 coincides
with the leading edge of the first vertical serration, sixteen
positive or negative transitions later will be the start of line 14
in either field. At this point simple counters can be used to
select the desired line(s) for insertion or deletion of data.

VIDEO LINE SELECTOR

The circuit in Figure 3 puts out a singe video line according
to the binary coded information applied to line select bits
b0-b7. A line is selected by adding two to the desired line
number, converting {o a binary equivalent and applying the
result to the line select inputs. The falling edge of the
LM1881's vertical pulse is used to load the appropriate
number into the counters (MM74C193N) and to sel a start
count latch using two NAND gates. Composite sync transi-
tions are counted using the borrow out of the desired number
of counters. The final borrow out pulse is used to turn on the
analog switch (CD4066BC) during the desired line. The fall-
ing edge of this signal also resets the start count latch,
thereby terminating the counting.

The circuit, as shown, will provide a single line outpul for
each field in an interlaced video system (television) or a
single line output in each frame for a non-intedaced video
system (computer monitor). When a 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 pulse (invert the field index output to select
the odd field). A single counter is needed for selecling lines 3

to 14; two counters are needed for selecting lines 15 to 253;
and three counters will work for up to 2046 lines. An oulput
buffer is required to drive low impedance loads.

MULTIPLE CONTIGUQUS VIDEO LINE
SELECTOR WITH BLACK LEVEL RESTORATION

The circuit in Figure 4 will select a number of adjoining lines
starting with the line selected as in the previous example.
Additional counters can be added as described previously
for either higher starting line numbers or an increased num-
ber of contiguous output lines. The back porch pulse output
of the LM1881 is used to gate the video input's black level
through a low pass filter (10 kQ, 10 pF) providing black level
restoration at the video oulput when the output selected
line(s) is not being gated through.

188LNT

www.national.com



LM1881

Typical Applications

FIGURE 3. Video Line Selector
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Typlcal Applications (Continued)

18811
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FIGURE 4. Multiple Contiguous Video Line Selector with Black Level Restoration
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