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ABSTRACT

This thesis presents the 4-users video conference system. The project serve
conference through a :celevision screen with seeing 4 participants from 4 places in the same
time, using the principle of converting the video from analog signal to digital signal, and
storing data of digital signal in memory, then reading the digital signal data from memory
in speed that faster than storing is double in order to appearing of the pictures from 4

places in the same time, then converting digital signal to analog signal for display on the

television screen.
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519m391nseiveaesAIUgUMsloudoyannaIniaenue

gunsal fnues S
IC,, IC, 7418393 2 ¢
IC; 741832 167
IC, 7418221 1 62
ICs 741504 1 ¢
C 0.1 uF 1 92
Cy, Cs 0.33 uF 2 62
VR, 10kQ 1M
VR, 47kQ 1 ¢
SOCKET IC 14 11 4 M
SOCKET IC 16 1 1 2

510M159Un 58l U09IMIURUMITBIUTBYaNHINNIIEANNS

gunsel Aviues $1uu
VR, 47 kQ 162
Ci, C, 0.33 pF 267
IC,, IC, 7418393 267
IC; 741832 1417
IC, 74LS138 161
IC; 7476 167
ICs 74L8221 161
SOCKET IC 14 41 397

SOCKETIC 16 11
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gunsal Avued S
R 10Q 167
R, 82Q 162
R; 47kQ 162
Ry, Rs 22kQ 26
Rs, R, Ri3 1kQ 387
Rs, Rg 1.8kQ 267
Ry, Ryo 470 Q 1412
Riz 220 Q 26
Rus, Ris 47Q 167
Ris 2.2kQ 441
Ry7-Ras 68 Q 262
VR,, VR, 5kQ 26
C 0.22 pF 50 V 14
Cr-Cy 10 uF 16 V 369
Cs N 68 pF 50 V 169
CeCr - 220 uF 16 V 26
Qi, Q BF245 267
Qs, Qs BC558 267
Qs BC548 161
D;-D; 1N4148 382
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gunsel Avives S
Ri, R 1kQ 287
C, 20 pF 147
C,, Cs 0.01 uF 267
IC, 74LS04 167
IC, 7418193 162
ICs, IC, 4040 267
IC;s 74L821 167
ICs 74LS00 162
IC, 741508 149
ICs ) 741586 162
X-TAL 6 MHz 162
SOCKET IC 14 1 50
SOCKET IC 16 91 362
swmsgUnIsivesesAIndyanuIR
gunsal Avies $1uau
R, R, 1kQ 26
G 0.01 pF 1472
C, 10 pF 1672
IC, 74L.504 16
IC, - 74LS74 162
X-TAL 20 MHz 162

SOCKET IC 14 11
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ginsal CUVATRH S
IC,-IC, 7418245 460
ICs 74LS244 162
I1C4-ICs 62256 467
ICo-ICy7 74LS257 8 A
SOCKETIC 16 1 8 A2
SOCKET IC 20 91 569
SOCKET IC 28 11 497

swmIgUnsslveyNesHaNd QI

gunsel Aviues $1uU
R, 10kQ 162
Ry, Ry 1kQ 2@
Rs 330 Q 167
VRy, VR, 1kQ 287
VR; 22 kQ 20
Ke? 0.1 uF 142
C, 10 uF 167
Dy, D, IN4148 2 A7
Q 2N4401 167
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gunsal : Aviued S
R 5kQ 167
R, 1kQ 162
R3-R¢ 100 Q 49
VR, 5kQ 16
C-Cs 0.2 uF 367
Cs 0.01 pF 162
Q 2N4401 162
IC, CA3318 16
IC, 74245 167
SOCKET IC 24 11 162
SOCKET IC 20 91 162

o o an o)
segUnsaiversuasdyanuntaeailuteuzasn

gunsel fAviues S

Ri, R3, Rs, Ry, Ry 2kQ 9¢1
Ry1, Rz, Rys, Rys

R, R4, Re, Re, Ry, 1kQ 76
Rz, Ryg

C 0.01 uF 147
IC, 7418245 147
SOCKET IC 20 91 162
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R, 680 kQ 167
Ci, G 0.1 uF 297
IC, LM1881 16
SOCKET IC 14 1 167
swgUnssiveresladmand

gunsel Avives S
IC,-IC, 74LS153 467

SOCKET IC 16 1
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CMOS SRAM

32K x 8 Bit Static RAM
FEATURES
« Fast Access Time 80, 100, 120 ns (max).
« Low Power Dissipation
Standby: 0.55mW (max.)
Operating: 248mW (max.)
« Low Data Retention Current: S50uA (max.)
« Capability of Battery Back-up Operation
« Data Retention Voitage: 2.0V (min.)
« Single 5V= 10% supply
« TTL compatible inputs and outputs
« Pin compatible with 256K EPROMS
« Fully Static Operation
— No clock or refresh required
« Slandard 28-pin DIP (600 mil) and 28-pin SOP

(330 mih
» Common [/O, Tristate Output

FUNCTIONAL BLOCK DIAGRAM

{ TUOCK GEN  |—|  PRECHAAGE CiACUIT ]
| - \ §
A3 ==
A i/f 5
- s e 8
-\go—.—“ﬁ 9 o (Ul | o Of o~
o ] al8ja|als]=
Ar 1P % x x | x x
. F- @ ; o Q ; ES
Aso—r{” « S A B ol
Ago—t5 ]
Auo——D’i <
Arvgo—r{
"TD_T—DT .gs);r 'FJ WO CIRCUIT 5 !
—— — H
. SNTROU H
1103 @ —{>— SN COLUMN SELECT | l
— ! !
— I T EETERTNY l |
—— | CLOCK H Joa
| il GEN ﬁ jANRAY ﬁ AD ”
N el
o o 'o ‘0 o o i :
& r l | :‘J Ap Ar=Ay Ay Ay An i
b
WEo— L_QL ;

—‘—Vcc

— e

GENERAL DESCRIPTION

The KMBZ256A/AL is a 262, 144 bit high speed Static
Random Access Memory organized as 32,768 worcs by
8 bits.

This device is fabricated using aovanced SST'S CMOS
technology with polysilicon resistors.

The KM62255A/AL has an output enable for precise con-
trol of the cata output.

It also has 3 chip enable for the minimum current pow-
er cown mode. The KM62256AJAL has been designed
for high speed and low power applications. It is oartic-
ularly weil suitea lor battery back up non-volaiile

ey appiivaliuns., 1

Two versions are availaple the KME2256A - anc
KM82256AL The Lversion is specified with lower stanc- |
Sy and cata retention currents than the stancard version.

Ctheraise the two version are identical.

PIN CONFIGURATION

A T 3 [281 vee
A 2] [T WE
a3 - A,
3 [} aq
= =
As 3] 24 Aq
4 T y (22 OE
A2 E z Avw
—d e
3] o &
30 551 vos
U0, '1__7 E VO
w0z (1} (171 104
403 (3] [i6i vos !
Vss 14] [15! 104
, Pin Name | Pin Functlon i
i Ag~Aw | Address Inputs i
! WE | Write Enable ! ‘
! Cs i Chip Select '
: OE i Output Enable |
! 4O,~0s | DatalnputsiOutouts |
Vee +5V Power Supply |
fl

Ves ! Ground
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CMOS SRAM

ABSOLUTE MAXIMUM RATINGS isee Notey

; Rating i - Symbol ! Value |- Units i
i Voitage on any Pin Relative to Vs Vu, Vour | ~0310 Vec v 0.5 \
| Voltage on Vcc Supply Relative to Vec Vee I -0510,+7.0 v
| Power Dissipation : Po | 1.0 w !
: Storage Temperature 1 Tho | ~551t0 +125 [ °C ) ]
i Operating Temperature ' Ta ] Qto «70 i ‘C i

*Note: Stresses greater than those listed uncer "Absolute Maximum Ratings" may cause pemmanent damage 10
the cevice, This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification is not implied. Exposure to ab-
solute maximum rating conditicas for exiended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (T.=0°C to 70°C)

Parameter Symbol Min Typ | Max Unit
Supply Vottage Ves 4.5 5.0 i 5.5 v :
Ground . Veg ! 0 Q | 0 v
input High Voltage Vim 2.2 - | Vee = 0.5 v
input Low Voltage Vo, -0.3° — 0.8 v
' Note: Vi {min)= - 3.0V for<50ns puise .
DC AND OPERATING CHARACTERISTICS
(Ta=0°C to 70°C, Vec =5V = 10%, uniess otherwise specified)
{ ' . N . .
r Parameter i Symbol . Test Conditions Device l Min i Typ : Max : Units !
i Input Leakage Current : Iy Ve = Vg 10 Ves H ! ; 1 pA
: ! C ' § - .
i . ' i CS=VuorOE=Vw | ! i : :
i Qutput Leakage Current i he Voo = Ves 10 Vee : i i 1 A ;
i Operating Power Supply | = . CS=V,, . ) i :
i Cument e lour = OMA ! i ! s mA i
! . ! ' Min Cycle, 100% Outy | | :
YA ~ Mir s 3 i
verage Operating Current = fez ! TE=Va, lour = OMA l i 70 . mA .
i' lss ' CS=Vm I ' ! 2: mA .
p i r
Standby Power Suoply i L I KM62256A | ; 1 mA
- Current b lgse - CS2Vec—-0.2v ! :
. ! ! ! KMB2256AL ' 2 100 uwA
i Output Low Voltage Voo lege = 2.7mA - 0.4 v o
Output Hign Voltage i Vew ' lgn= -1.0mA ! 2.4 v
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KM62256 A/IKM62256AL CMOS SRAM

CAPACITANCE m.=25C, Vec =5V, £=1.0 MHz)'

Parameter l Symbof i Conditlons ; Min { Max } Unit
Input Capacitance | Cu i V=0V ! — i i oF i
Input/Output Capacitance | Cw ! Vio=0V ] - ! 8 | oF :

Note: Capacitancs is periodically sampled and not 100% tested.

AC CHARACTERISTICS

(Ta=0°C to 70°C, Vec =5V = 10%, unless otherwise specified)

TEST CONDITIONS

i Parameter ; Value
Input Puise Levels Ud 10 2.8V
Input Rise and Fall Times 5ns
Inout ang Outout Timing 1.5V

. Reference Levels

1 TTL Loag and C, =100 pF

; Output Load (Inctuding scooe and jig capacitance)

READ CYCLE

i ' | kme22564-8 lmszzssA-m 'Kmszzssmz | —

L =7 parameter Symbol | KM622S5ALS | KM62256AL-10 KMSZZS&ALJZ” Unit '(

' ! EmngmuimniMu[Mln;Mul ;

' Read Cycle Time i tee ¢ 80 ! | 100 | | 120 i | ns !

i Acdress Access Time |t 80 I 100 | I 120 | ns

! Chip Select to Output | ot i 80 | ¢ 100 | I 120 | ns i
Outout Enable to Valid Output Pote ! boa0 | i s0°d i 6 | ns |
Ciip Enable to Low-Z Outout | tew | 5. I 10} - 10 | ns

: Output Enable to Low-Z Output Ve 5, o5 i . voas |

i Cp Disable to Hign-Z Qutput 'ty ¢+ 0! 30} 0! 35 | 401 ns |

" Output Disable to High-Z Output_ |tz : 0 . 30| 0] 35 0] 401 ns i

i Output Hold trom Address Change i e 5 io10 | | 15 i ns
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CMOS SRAM

KM62256 A/KM62256AL
WRITE CYCLE
! ! kM62256A-8 iKMBZZSSA-w | KMB2256A-12 }‘ i
Parameter ' Symbol | KM62256ALS EKM62256AL-1O§KM622'SGAL-12; Unit
l | Min | Max | Min | Max | Min | Max | l
Write Cycle Time I twe | 80 | -] 10 | . 1200, ! ns |
Chip Select to End of Write | tew | 70| | & i P85 | i ns |
Address Set-up Time I s P00 o ! i o . ns |
Address Valid to End of Write [ tw | 70 80 | 8 | ! ns |
Write Pulse Width ' ot | 55 60 | I ol o | oas |
“Write Recovery Time 't | 0| 5 {51 I as |
Write to Output High-Z fotwe I 0| 30 01 3B} 0 40 ; s
i Data to Write Time Overlap " low 40 A io50 . Yoo i ns
| Cata Hold from Write Time I 1oy ke \I oo Do ns
i Ena of Write to Output Low-Z o tow ' 5 I {1 ¢ ¢ ~e

NOTES: 1.

are not referenced 10 the V. or Vo level.

temz 3nd towg are definded as the time at wnich the outputs achieve the open circuit condition and

2. At any Given temperature and voltage conaition, tewy Mmax is less then ta= min both for a given cevice

ang from device 10 device.
. WE is high for read cycle.

WONO AW

. OE is continuously low. (OE =Vy)

TIMING DIAGRAMS
READ CYCLE (NOTE 1,2,3,4)

. Address valid pricr to or coincident with CS transition low.

A write occurs during the overiap (twe} of a low CS and a low WE.
. During this period, /O pins are in the output state. The input signais out of phase must not applied.
. CS or WE must be high during address transition.

. 1t O is high, VO pins Temain in aTigh-impedance-state— — .

| -
-—Avg v v g
o X )&
| faa — oM ——y v
, —
_ RTXRXTEN es ’
s BORBLG, - m
e i
e b tonz —jm
= LR
. I oz . . — r'o..z:—lm
p ez 2 . ! ;
- T —
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KM62256 A/KMB2256AL

CMOS SRAM

TIMING DIAGRAMS (Continued -
WRITE CYCLE 1 (6_5- Clocked) (NOTE 5,6,7,8)

twe

—
T NS\
; twn () 3 g N
NP LLRAREARRARANRAASAYY,
Tﬁ//////j///ﬁ/////i
"\ —&K G

WRITE CYCLE 2 (OE Low Fixed) (NOTE 5,6,7,8,9)

s twe
WE twe (5)
" J[ -
I — iz ! —tow .
MYISEELLLEIATEREANARRRANANN S N\fT77;
Soot  T7T77 1177777777 17717777177 NEVANNIN
}-_.:ow L et
. ' RSN
Om \ [t]777
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KM62256 A/KM62256AL : CMOS SRAM

DATA RETENTION CHARACTERISTICS (.=0°C to +70°C)

(This characteristic is guaranted only for L-version)

H H 1 ' P |
Parameter l Symbol I Test Condition } Min l Typ | Max : Units t
Vee for Data Retention ; Voa | CS>Vee—02V | 20 | 1 55 i v |
; Ve =3.0V | i i
Data Retention Current l lea . CS2>Vec~0.2v . ! 1 | 50 ! pA }
Data Retention Set-up Time | tson See Data Retention o | i | ns !
Recovery Time L P Wave forms (below) tec® l ] t ns |
* tac = Read Cycle Time
DATA RETENTION WAVEFORM
L—:sou Data A Mnanae - tnan B

82 Veg - 0.2v

Note: The Other inputs (Acdress, OF, WE, I/0) can be in a-high impedance-state— —-
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KMB62256 A/KMB2256AL CMOS SRAM

PACKAGE DIMENSIONS

28 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters)
i
R A TATaTat AT A AT _ :
- )
: | | s g
N o 2] s
7Y = g
o l s
4 _ __J
iﬂrﬁ.**.rir“,fﬁf‘*.rr.r'v‘if“:\fﬁfﬁf RN ==
1.485 07.2) 0.008 0.2) 7
MAX . 0.012 (03]
Q e ! 0.145 3.58)
e ; 0355 3.53) -
VAR aep
!l I i 030 (033
;ilu‘i.} U u oy T
oaRsn |, ooxnsa I !___ | 0.014 13.36) l 002 (0.51)
TYP 1 i R i il 0.0022 {0.50) ¥ TN
28 PIN PLASTIC SMALL OUT LINE PACKAGE
0.035 (0.589)
0.045 {1,140
T oo n 0 noa - iy 7
J— E%';:’%F-J.QEEEHF’.H i_ ?—{__l
A ! | /A
niey ! 3 e
O O % § I| 5!5
213 i gig
5[ j =i
o) I ‘I .
s:czEEzsEzREBEE =L
' 0.006 {0 152
+ T oompzo
0.715 18.15)
0.725 (18.42)
; Voo sz,
e = — - ¥ .

i oosnan
L oeosnan
T
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_&ync separstion for non-standard, faster horizontal rate vid-

National PRELIMINARY
Semiconductor [ - . .-
Corporation .

I M1881 Video Sync Separator

General Description Features i

The LM1881 Video sync separalor extracls tming informa. &
tion including composite and vertical sync, burst/bach porch ®m
timing, and odd/even field information from e standard neg-
slive going sync NTSC video signa! with amplude trom 0.5
10 2V p-p. The integrated circui is also capable of providing

e2 sipnals by changing sn external horizonlel scan rate set-
ting resistor. The vertical output is produced on the rising
edge o! the first sennation in the verfical sync period. A de-
fauht verlizal output is produced afie:r 8 tme delay U the
fising edpe mentoned above does nol ocar within the in-
temnslly set delay period, such as might be the case for s
non-standard vided signal.

AC coupled composite inpust signal
>10 k) input resistance |

<10 mA powe? supply drain current
Compesite sync 8nd vertical outpuls
Odd/even field outpst

Burs! gate/back porch ou\put

Resistor programmable horzontal scan rate {up 1o

64 kHz) 3
Edpe triggered vertical output

Delautt triggered vertical output for non-siznda‘d video

signa! (video games-home compuiers)

Connection Diagram

L185s
CouroSTT - T
Ot e &-
STz OUTPU Y t v
0. pf S
Cove0STT
o st g i 712 AV XV 002/BVTh 0T LT
VERRZAL
o
sz QUTPUT 3 ¢ RSO
$60 50 -
< \ : PLRST/RACK FORCH
g_ t %o

[=elogeiting
YIXIC WFUT

CowPSSITT
SYNT OUTFUR

| |
— L

(I

1 i

VIRTIZAL ! L {
SYNg OUTPUT ] ] l

BURSY OUTFUT

002 /DVIN

U U U U

I |

ouTul

TirmFIsT.t

O:der Number LV.1521V. or LM.185 1N
See NS Package Number MOBA or NOSE

I
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Absolute Maximum Ratings

Il Miltary/Aerospace specified devices are required,
contact the Nstional Semlconductor Sales Office/
Distributors ot avallzbllity and specifications.

Supply Vohage 13z2v
Inprt Vohage 3Vpp
Ouput Stk Currents; Pins 1,3, 5 S5mA
Oupus Sivd. Cunent, Pin 7 2mA
Peckage Dissipation (Hote 1) 1100 mwW
Operating Temperatre Ranpe oC~70C

Electrical Characterislics

Ve = 5V: Rsel = 630 kf): T = 25°C; Unless otherwise specified

Storage Temparature Range ~€5'Clo4150°C
ESD Susceptibility (Note 2) FANY
Soldering information

Dual-In-Line Pactage (10sec)) 260°C

Small Outline Pachage
Vapo' Phase (60 sec.} 215°C
2200C

Infrared (15 spc.)
See ANLSD “Sudace Mounting Methads an2 thai Effezt on
Product Reliability™ {or other methods of soldeting surface
mount devices.

: Terled Design Units
P 1 dHi
srameler COndit:ons TYP | Limii(Note3) | Umit(Noted) | (Limis)
Supply Curent Vee = 5V Outputs ot Logic 1 52 10 mAmax
Veo = 12V; Outprrts 8t Logic 55 12 mAmax
DC input Votiage Pin2 15 1.3 Vmin
' : 1.8 Vmax
rput Threshold Volage Note 5 70 55 mymin
g5 V-
Inpu Discharpe Cunent Pin2, Vi =2V A 6 phAmn
1 16 phmax
Input Clamg Charpe Cunent Fin2, Viy = 1V 0.8 0.2 mAmin
Rgey PinRelerence Vollage Pin6, Note 6 .22 110 Vmin
Yo 1.35 Vmax
Composite Sync. & Vertical lout = 23 i Lopic 1 4.5 4.0 Vmin
Ourputs louy = 1.6 mA; Logic 1 3 24 Vmin
Bu-st Gale & Odd/Even tout = 40 pA; Logic 1 a5 <0 Venin
Outputs = - — —_ .
Composite Sync. Output oyt = —1.6 mA:Loic 0; Pin 1 0.2 0.8 Vmax
Vertical Synz. Output logr = —1.6mA LogicQ,Pin3 0.2 0.8 Vmax
Burst Gate Output louy = - 1.6 mA; Logic 0;Pin § 0.2 ‘08 Vmax
043/Ever Duntput loun = — 1.6 mA Logic 0; Pin 7 0.2 0.8 Vmax
Ve-tical Sync Width 230 180 pSTin
300 prmax
Eurst Gate Vidth 27 kN fromPin S 10 Vee ‘ 2.5 pSmin
4.7 psmax
Verticz| Detauli Time Note 7 65 32 pSmD
80 psmax

Note 1: For comabon i smitenl tempershrns abhove 25°C, P tevice must be Ge-pied besad on 8 1507C mavimon. krcton lsmpe-ahr ¢ 8702 pache)e the'mal

resisiance of 110" C/W, juncion & ambiant

Nate 2. ESD nscmptiviny tast et the “tumen bod, model, 100 pF dactrpad Throuph 8 1.5 kN resistor”,
-

Note S: Thess paraTeies are puarsniesd ant 100% producion tesisd

Kote 4: Desg-. Umite 90¢ gusrsweed bast 00} 100% roducton tesind. Thest ks pee nol usaZ to caleulate 019G Gy evels
Mote §: Resing Bflarpnce batnsen the PO clamg vohape #oC e Mmiurn igwst volape winch producer @ ho Ty’ oUD L pubse,
Kote §: Cawhbs §niention shoukd be mads 13 freven’ parssic capaziance coudkng Hem any oDt pin (Pms 1, 2, £ a2 T) te T R pr P f)

Note 7; Dvisy Umne belewen the 52 o veaa! ayrc {et e 2nC T ve1ca! UL pulse,

18817
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Typical Performance Characteristics

Rsel Valve Selection
vs Composlte Sync
0 Frequency

Sty (va)

TS ST FIoVOCT
PR (RILR) LD ]

Yertics! Pulse
.. Wigth vi Rael

o )/
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2
3

s

4
o
13
¢ @™ 70 X & X

. mar{ua) ,
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Application Noles

The LM1BR1 is designed 1o strip the synchronization signals
trom composie video sources that g'¢ in, of similat to, the
N.1.5.C. formal Input signats with pesitive polsrity video (in-
oeasing spal vollage signifies increasing scene brighl-
ness) from 0.5V {p-p} 10 2V (p-p) = be accommodatled.
The LM 1881 opersles from & single supply voliage between
5V DC and 12V DC. The only required exiernal components
beside. powet supply Bnd set cument decoupling are the in-
put coupfing capacitor and 8 single resisior thal sets inlemal
cunent levels, sliowing the LM1B21 to be ndjusted for
source signals with Sne scan frequencies difering from
15.734 kHz. Four major syr< sipnals are evailable from the
17C: compose sync insluding both horizontal and vertical
£zan liming information; & vertical sync pulse; & burst gele
ot back porch clamp pulse, and an odd/even output The
odd/ even ofput leve! identhies which video field of &n inter-
laced video source is prese! 8! the input. The outputs from
the LM1BSI can be used to gendoci. video camers/VTR
signals with graphics soutees. provide identification of video
fields for memory slorage, recover suppressed or conlami-
nated sync signals, and provide timing references for the
extraztion ¢f coded ot uncoded data on specific vided scan
Jines,

To beder indersiaad the LMIBET Tming nfonnaioa L
the iype of signels that Bre used, reler 10 Figu® 2(s-¢)
which shows a portion of the compesite video signsl from
the end ol one held through the beginning of the next field.

COW.FOSITE SYNC OUTPUT

The compasie sync outpul, Floure 2(b). is simply 8 10pro-
duction of tae signa!l wave!am below the composite video
blast. level, with the video completely removed. This is ob-
teined by clamping the vided signal sync tps to 1.5V DC ot

from between 20 ns 1o &5 much as 200 ns due 10 this Blter.
This much delzy will not vsuzlly be significant but k does
contribute 10 the sync deley produced by sny addwionat sig-
nal processing Since the orgina! video may #lso undergd
processing. the need for bme delay conection wilt gapend
on the tolal sysiem, not just e sync stripper.

YERTICAL SYNC OUTPUT

A vertical sync outpul is desived by internally inleg-2ting the
composite sync wavelom (Figure 3). Horizonta! sync prutses
are nol able 1o charge the integreting capacitor sullicently
because of ther shorl duty cycie, bul when the vertical re-

_ tace interval & reached, the broad serated pulse charpes

Pin 2 and tsing & comparator threshold set just above this

voltzge 1o stid the £ync sigaal, which s then butiered out to

Pin 1. The Preshoid separstion Jrom the clamped synz tipis |

nominally 70 mV which maane that for the minimum inpul
level of 0.5V {p-p). the clipping level i close 1o the hallway
point on the sync puise emplitude {shown by the dashed
line on Figre 2(s)). This tizeshold separation is indepen-
dent of the signal amplitude, thetelore, for & 2V (p-p) input
the clipping level ocaurs at 11% of the &ync pulse ampli-
tude. The charging cument for the input coupling capacilot is

0.8 mA, whesas the discherpe cunent is only 11 pA, hypi- =

cally. This zfows relatively small capacitor values to be
used—0.1 pf is genesally recommended.

Normally the signa! source for the LI21R21 is assumsd to be
clean and relatively noise-hes, but some sources may have
excessive vdeo peaking, causing high frequency video and
chroma components 1o extend below the black leve! reler-
ence. Some video discs heep the chroms burs! puise pres-
ent throughout the vertiza! bianking period $0 thal the burst
sctually eppears on the sync tips o+ three fine periods in-
stead of et Blazh level, A diean composile sync signal can
be generated from these sources by fillering the input sig-
nal. When e sowrce impeZance ts low, typically 750, a
6200 resistoe in se-ies with the source and 8 510 pF capadh-
for to ground will o & low pass filler with a comer fie-
guency ol 570 kHz This bandwicth is more then su'ficient 1o
pess the sync pulse portion of the waveiom; however, any
subcartier cor¥ent i the signa! wili be attenusied by almost
15 U8B, effectvely laking it below the comparator threshold.
Fitiering wil 250 betp #f the source is contaminzled with
thermat noise. The ouput wevelorms will( scome delayed

the cepecitor pest & fied threshold. Once the thveshold is
reached, the next semation in the sync wavelonm Ingoe’s an
R-S fipfiop and slarts the vertizal oulpul pulse 8t Pin 3.
Simullaneously an inlernal osciliator begins clozking 8
counter. When & counl of eight & reashed the ve-tical out-
put pulse is terminated nc the circult resets Both the tima
required to reazh the integ-ator threshold anc the period of
the ossillalor are programmed by an erternal resistor 8t Pin
6. For an N 1.5 C. signal with 32 ps belween seations, &
€80 kN resisiox will ensure the vertical output pulse will stant
coincident with the leading edpe o! the firs! verlica! semation
(Fioure 2¢). Il the resistor value pets foo small i bezomes
possidle for the ossillalor circuit 1o lime out before the irput
vertical sync period hes ended. When this is the case, the
sequence will repea! and & doudle vertical culpu? pulse will
appear. Thetelore, the resistor value for @ piven horirontal
s2an rale is chosen small enough 1o trigger the vertical out-
put pulse on the first senration yel not se small as to gve 2
double pulse, rathe: than stempling 1o choose & vahse thal
gives 8 specific output pulse widih. If the incoming verical
sync is not semated, the integ-ating capacilor is eliowes 1o
charge 10 & second thieshold which sutamalically initizles
the vortizal output pulse sequence. In this inslance, the stan
of 1he vertica! pulse Bs weki as the-pulse period wili be ¢+ -

pendant on the resisios valve.

ODD/EVEN FIELD PULSE

An unusual leature of LM1BS1T is an outpul leve! iom P 7
that identifics the video f-eld present at the input to the
L121281. This c2n be veelut in frame memory stosape apph-
cations of in exiracling fest signels thal occur only in ahes-
nale fields. For 8 composie video signal that ks interlaced,
one of the twe lields that n.ake up eech video f:ame of
picture mus! have & hall heronial scan line period aithe
end of the veriza! scan—i e, 8! the botiom of the pctre.
This is called the ~odd field” of “field 1. The “even telf”
or “lield 2" hes a complele horizonlal scan fine ai the end of
the field. An 059 field starts on the leading edge of the st
equakzing pulse, whereas the even field starts or the kad-
ing edge of the second equalzing pulse of the verical re-
trace interval. Froure 2(a) shows the end of the even feold
and the stenl o! the odd fleld.

To detest the odd/even helds the L1188 gpam inlerztes
the composile sync wavelonn (Figure 3). A capesilor is
charged during the period hetween sync pulses end dis.
charged when the sync pulse is present. The periad be-
fween narmat horizonte! syne pulses is enough to eliow the
cepscior voltage toreach e threshiold level o! @ compatslor
the! clears & fflop whizh is 2lsc being clochedty the sync
wavelorm, When the verticzl iterval is 1ezched, the sharter
integrabon fime belween egqueiting pulses [wevents this
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Application Notes (continues)
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Application Notes (comtinued

threshold from being reached 2~d the O output of the flip-
fiop is toppled with each equalizig pulse. Smce the half line
period at the end of the od2 field will have the same etect
es an equalcing pulse periad, the O output will have g ditler-
ent pola-ity on successive felds Thus by comparing the O
polarity wnth the vertizal o't putse, 27 633/even field in-
dex is penealed. Pin 7 remains bow during the even fiald
and high during the oJd fhetd

BURST/BACKXPORCH OUTPUT PULSE

In » composiie vides signa!, the chroma burst is localed on

the bachporch pf the horizonta! blanking period. This period,
approximately 4.€ ps long, &5 &!so the blach leve! relerence

o the subsequent video scan bme. The LM1681 generales -

£ puise at Pin 5 that can be used either 1o relrieve the chro-
ma burs! from the compashe video sicna! (thus providing 8
subcamier synchronTing sig2’) o s 2 clamp for the DC
restozation of the vides wevelom This outpul is oblained
simply by charging 21 internal capacite starting on the trail-
ing edge o} the horontal sync puises SimuRaneously the
oulput of P § s pudied fow 2nd beld 1t the capacitor
charge circuil bmes out—4 ps laler, A shorer output burst
cale pulse canbe de-ved by d4erentialing the burst output
vsing 8 senes C-R network. This rsy be necessary in appli-
cations which require high hvontal scan rates in combina-
tion with normal {60- 120 B:) verical szan rates.

APPLICATIONS

Aparn from ertracting @ comaosite sy signel free of video
information, the LMIBE T outmnts eflow 2 number of interesl-
ing apphzalbions 1o be developed As mentioned ebove, the
burst gate /backporch clam; pulse atiows DT restoration of
the original video wavelor for dsplay or remodulation on
&n R.F, camiet, and ret-ieval ! The color busst for color syn-
ctronization and dezoding into R.G.B. components. For
frame memoey siore e Bppications, the odd/even feld lev-
el aliows idestihization of the eppropriate held ensuring the
coniect 1ead of wiite sequence. The vertizal pulse output is
parhicutasly usefu! since it baxns 8! 2 presise time-—the ris-
ing edpe of the frst verliza! se1aton in the sync wavelorm.
This means thatl indnidual knes within the verticat blanhing
period (o anywhere in the active scan line period) can sasi-
Iy be extracied by counting the tequited number of tran-
sitions in the compUsie syne wavelorm foliowing the star of
the verfical output pulse.

The vertica® blanving interval is proving popular es £ means
1o tranemi €21z which wilt nal gppear on 2 nomel T.V. re-
ceive: screen, Dalz czn be hseried beg™ning with line 10
{the first hoszoniz! scan ne on which the color burst ap-
pears) through 1o kne 21, Usually bnes 10 throuph 13 are
not used which leaves fines 14 through 21 for inserting sig-
n2ls, which may be cflerent f:0m feld tc feld. In the U.S,,
lne 19 is no-mally rese-ves fix & vertica! nterval reference

signal (VIRS) and line 21 is reserved for closed caption data
for the hearing impaired. The temaining fines are used in a
number of ways. Lines 17 and 18 are frequently used during
studio processing to 8dd and delele vertical inlerval test..
signa's (VITS) while fines 14 through 18 and line 20 can be

‘used for Videotex/Teletext dala. Several institulions s-e

proposing to tansmit.financia’ data on fine 17 and cahier
syslems use the available lines in the vertizal inferval 1o
send decoding data for descrambler terminals.

Since the vertical output puise from the LM1BR1 coinzides
with the leading edpe of the frsi vertizal serration, sixteen
positive or negalive transitions later will be the start of ine
14 in either field At this point simple counlers can be used
10 selecs the desired hns(s) for insertion of deletion of data.

VIDEO LINE SELECTOR

The citcuit in Froure 4 puts ou a single video fine according
to the binary coded informalion applied to hne select bits
b0-b7. A line is selected by sdding two 1o the desired hne
number, converting to & bina<y equivslent and epplying the
resull 10 the Ene select inputs, The falling edpe of the
LM18281's veruizal pulse & used fo load the approprisle
number inlo the counters (MV74C183N) and 1o sel & start
count lalch using two NAKD pates. Compesite sync tran-
sitions are counled using the bontow out o! the desire hum-
ber of counlers The final bortow out pulse is useZ 10 tum on
the analog switch (CO40663C) during the desired line. The
fallng edge of this signal also resets the statt count lalzh,
thereby ferminaling the counting.

The circuil, es shown, will provide e single fine output for
each freld in an interdaced videc system (lelevision) or a
single line output in each frame for & non-interiaced video
syslem (compuier monilor). Vihen a paricuar line in only
one field o! an interlaced video signa! is desired, the 0d3/
-even field index outputl must be used instead of the vertizal
‘output pulse (invert the field mdey oulput to selett the odd
field). A single counle: is needad for selecting lines 3 1o 1¢;
1wo counlers are neaded for salacting lines 15 1o 253; and
et counlers will work for up» 1o 204€ Tines. An oulput buti.
@' is required 1o drive low impedance losds.

MULTIPLE CONTIGUOUS VIDEO LINE

SELECTOR WITH BLACK LEVEL RESTORATION

The circuil in FFoure 5 will s2iect 8 number of adjoining fines
starling with t <& line seleclec es in the previous example.
Additional cow ters can be added ee described previously
for eithe: higher staring line numbers or anincrezsed num.
ber of conliguous oulput hnes, The bzch poreh pulse oviput
o! the LILIBBY is use 10 gale the video input's black level
throuph a low pass fiket (10 kN, 10 pF) providing black level
restorslion et the video outpwt when the output selected
fine(s) i« not being pated thiough,

LOBIWT
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Typical Applications
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