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Abstract

Now a day one of main industry in Thailand is agricultural industry which is exported and
made income to the country. The important step of procedure is product quality classification which
make higher value of the product it self. With the influence of the technology will make this process
faster.

Presented in this report is agricultural product color sorting machine using Image Processing
by the principle of color comparison between object color and the target color of the product

The system can be divide in three parts which are first product color perception by video
camera and store the image into memory. Sccond part is the image processing unit by
microcontroller. Third part is product separating by the nozzle.

The result from experiment show the separation depend on the slope. This machine can

separate about 90% from the all product.
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A
UNN3

fudasdanaeinasnlviiiu@dnea ( Analog to Digital Converter )

A/D Converter %30 ADC Wdmiumsuasdagradunniidiuewnoniiiuinom
Siavesasnoadn wadwin Idedlugiliesida ( wWord) medsneaginmadusimnigiians
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MM da AnuaziBeavds ADC Frfufaeiininin @y ADC vun 12 Sa Rz

azPeanfy 12 1Hudu asaaslugli 3.

B
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519 . | Multiplexer : F I
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e : r £ (N bisy Digital
.................. % - Processor|
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Processe Actuator
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1 LY # . o v A w 2 P <3
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3.1 NgHHNITNAIBEI ( Sampling Theory )
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3.2.2 Counter Type ADC
[ [ d’l o ~ [ o =) =
M3in2993 ADC dnuaz il dunvuiheiige ndnnsausesisesie msulSeudiou
0 0] 3 ¥
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———— s
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. [ ANALOGINPUT
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ANALOGINFUT
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. lniifielaezunsy v Counter Type ADC
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unIeTTadayeIal Ramp Junnaiussfueuiaendunn v, ‘lunmﬁyn,mﬁvmmﬂﬂaumﬂﬁmaé’
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3.2.5 Successive Approximation
» .

2495 ADC wilafl IdSuanuilsnluauilszgnaidesnmisanuniudanlunatwagsou
$ge masanesezadesuusuaidinesivheludnvazmsiloundy Fwdenlaozunsulu
317 3.8 uameleriFusi 4 Tu ADC ¥iini newnsunesezavsnSeufeuieinen DACE
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UNN 6

N1INAAdI

6.1 MnaapIndae a1 lngasdnen ladieses (Logic Analyzer )

( ﬁna]gzerj( Haveform MACHINE 1 J (ch. Contro]) (Cancel) (47 Run )

Accumulate Current Sample Period = 800.0 ns
off Mext Sample Period = 8600.0 ns
BN

sec/Div
200 us

Delay Markers
0 s off

I TTITTITTITI Luu] [TTTITTTTTITT]

SYNC

e luuuuuuuuuulmulumuumuuuuuuuuu
gﬂ‘v"i 6.1 meﬁngmgmﬁmmaq 499 LM1881 (IC1)

Tneii

COMP #o  dyanmnen InGadediiun 1 ves LMI881 (IC1)

SYNC fio  dojanmiesAneadedivl 3 ves LM1881 (IC1)

BURST Ao  dyapaudsamudanesafiv: 5 ves LMIs81 (IC1)
A o i gt Al

OE A8  dygrudidgMidany 7 ves LM1881 (IC1)
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((anatyzer J( Waveform racHINE 1 ) (Acg. Controi) (Cancel] [ Run

ficcumulate Current Sample Period = 160.0 ns
off Next Sample Period = 160.0 ns
Lo

sec/Div
50.0 us

Delay ) Markers
173.0 us off
CP

§ T TR R A
L | T s U

17 6.2 uaasdynInnvIA1 ¥ed 74F269 (1C2)

Taef

CP f® deyayIs Clock Input 191 11 Y84 74F269 (1C2)
PE fie deye1al Parallel Enable Input #1971 24 484 74F269 (1C2)
TC fle dgya st Terminal Count Output N1 14 484 74F269 (1C2)
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(Vﬁnalgzer)( Haveform MACHINE 1 J (ﬁcq. Contro]) (Cancel) ( Run ]

Accumulate Current Sample Period = 4.000 us
off Next Sample Period = 1.5600 us
i - \
sec/Diwv Delay Markers
S00 us 6.840 ms off
—_— T L L e s e L T T T - T
CP TT”TTH]T”TI”]T[”]TTH]TIH]TI”1T”TI”TT”IT“TTH]THTI”TT”1T”TT”IT
PE

i —
I

TC3 U
AND1 U1J U
INW1 (Lﬂ ”
319 6.3 uenatyanNvIAee Y99 74F269 (1C3/1,1C3/2,1C3/3 )
Taoh

Toyey s Clock Input 9191 11 489 74F269 (1C3/1)

CP fi®

PE o dayeyo! Parallel Enable Input 7191 24 w84 74F269 (1C3/1)
TCl flo  deyey I8 Terminal Count Output fian 14 v89 74F269 (1C3/1)
TC2 fe dwa e Terminal Count Output 197 14 Y89 74F269 (1C3/2 )
TC3 fo  dayey0 Terminal Count Output 7 14 484 74F260 ( IC3/3 )
ANDI flo dgy@) 10 Output 499 AND Gate

INV1 fiD deyay1ed Output 499 Inverter
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(;ﬁnalgzer]( Waveform MACHINE 1 J (hcq. Controlj (Cancel) ( Run 4)

Current Semple Period = 160.0 ns
Next Sample Period = 40.00 ns
L_ B’
sec/Div ‘ Delay l Markers l
10.0 us 5.148 ms off
AND1 [ N ——— = - - - ' '
I L
A T e e T e A
ANDS eV
INVe | I T
I IIHIIIIHH'HHIHI deidu ity
gﬂ‘?‘i 6.4 LAAIFRYIWADINAIE) 970 Gate NdhaN WE 94 UT621024 (1C7)
e

AND1
AND?2
AND3
INV6

Ao daya el Input U8 AND Gate 7197 1 499 SN74LS08
Ao dayeot Input Yo AND Gate 71912 484 SN74LS08
Ao eyl Input Y8 AND Gate 71973 Y89 SN74LS08
Ao daya o Output ¥e< Inverter 197 6 Y83 SN74LS04
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( ﬁna]gzer]( Haveform MACHINE 1 J (ﬁcq. Control) (E;Bcel) (

Run

)

Accumulate
off

Current Sample Period
Next Sample Period

§.000 us
4.000 us

bl

sec/Div
1.00 ms

OR12

Delay A
12.48 ms

Markers
off

OR13

OR11

===

517 6.5 uansdaygIanoInaA199 N91971 PE 489 74F269 (1C9)

Taen
A
ORI2 f

ORI3 D
=1
fl

OR11

Teygy 19! Input Y99 OR Gate N1 12 ¥B3 SN74LS32

€

18 Input 484 OR Gate N191 13 483 SN74LS32

Teyay 194 Input Y99 OR Gate 191 11 499 SN74LS32
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(f-\nelgzer]( Waveform MACHINE 1 ](ﬁcq. Contrug (Cancel) ( Run J
Accumulate
off

wllln N
sec/Div Delay Markers
10.0 us 5.058 ms off

DRG] ' T |
i I i
OR10 j

e
|

160.0 ns
40.00 ns

Current Sample Period
Next Sample Period

ANDY

AND10 lm

| |
ANDE AJWT' } } u

OR6

51/71 6.6 uaasdeygnanIna1eq Nd191 CP v 74F269 (1C9)

Taen

OR9 e dayg 1 Input Y8 OR Gate 7191 9 Y89 SN74LS32
ORI0 fie  dayay 1ot Input Y89 OR Gate 7iv1 10 Y09 SN74LS32
OR8 #® dqyeyin Input Y1 OR Gate 191 8 U8 SN7ALS32
INV8  fip  &fayeyIn Output ¥8< Inverter 191 8 489 SN74LS04
AND9 fie  Sayqy1el Input ¥es AND Gate 191 9 v89 SN74LS08
ANDI0 fie  Saygy1el Input ¥es AND Gate 711 10 ¥84 SN74LS08
AND8 i ayqy1ai Input Y93 AND Gate flu18 ves SN74LS08
OR6  #ip dqayIel nput 81 OR Gate 191 6 YB3 SN74LS32
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(Vﬂnalgze[J( Haveform MACHINE 1 ] (ﬁcq. Contrql] (tancelj (

Run

)

Current Sample Period
Next Sample Period

ficcumulate
off

o

1.600 us
800.0 ns

hl

sec/Div
200 us

Delay ) Markers
off

ADDR  all
: i
INTO
P3.3
P3.6 : B
1111 6.7 uansdeygnadeyafioonsin A/D uasdyaaaainedos

Tag#

A/Dall  A®  @RyRy M Output Y93 A/D

ADDRall fi®  #WHUI Address ¥93903y@

P3.3 fim  daya il 27 ¥od UT621024

P3.6 Al dey N 26 Y89 UT621024

INTO fim  deyqy1a Interrupt N7 12 Y89 AT8IC51 (IC11)
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( ﬁnalgzgij( Haveform MACHINE 1 J (ﬁcq. Contro]) (Cancelj ( Run )
Accumulate
off

i N
sec/Div Delay Markers
500 us 15.77 ms off

ADDR _al|’

4,000 us
1.600 us

Current Sample Period
Next Sample Period

READ all

P3.0

P3.1

PE«3

P3.6

INTO

4

5% 6.8 uaasdgamdoyn nput wazFyaNuNvIaIe 489 AT8ICS1 (IC11)

a

Tnen

ADDRall fip  @wmHI Address ¥8I903A

READall fo  9oya Input ¥83 AT8IC51 (IC11)

P3.0 do  doarmiin 10 ves AT8CS1 (IC11)

P3.1 do  duanndian 11 ves ATSOCST (IC11)

P3.3 do  doygnndin 27 ves UT621024

P3.6 do  doamiin 26 ves UT621024

INTO Ao cfyay1el Interrupt fla1 12 w09 AT89CS1 (IC11)
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Tisunsu

KEEPOR EQU 040H
POINT EQU 041H
ORG 0000H
LIMP SETSYS
ORG 0003H
LCALL MAIN
RETI
SETSYS: CLR Pl
CLR P3.0
CLR P3.3
CLR P3.4
CLR B85
CLR P3.6
MOV [E#81H
MOV P1,#0FFH
MOV POINT,#50H
MOV RO#03H
LOOP: SIMP LOOP
MAIN: MOV A,RO
JZ MAINI
CINE RO,#01H,WRI1
CJNE RO#00H,WRI2
MAINI: CLR P3.3
CLR P3.6
LCALL REA
MOV KEEPOR,A
CLR P3.4
SETB P33

LCALL REA



ORL KEEPOR,A

CLR P3.4

CLR P3.3
SETB P3.6
LCALL REA
ORL AKEEPOR
MOV RO,POINT
MOV @RO,A
ACALL ADDIND
MOV RO,POINT
MOV P1,@R0O
MOV RO,#03H
CLR P3.0
CLR P3.3
CLR P3.4
CLR P3.5
CLR P3.6
RET

WRIL: SETB P3.3
DEC RO
RET

WRI2: CLR P3.3
SETB P3.6
DEC RO
RET

ADDIND: MOV A,POINT
SUBB AHSFH

iz APNORM
iC NORM

NORM: INC POINT
RET

APNORM: INC POINT



REA:

DATAZ2:

DATAL:

TEST:

BIT:

BITI:

MOV
SUBB
MOV
RET
SETB
CLR
LCALL
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
SETB
MOVX
INC
CINE
SETB
MOVX
CJNE
LIMP
JC
SETB
INC
LIMP
CLR
INC
INC
CJNE
MOVX

A,POINT
A#0TH

POINT,A

P3.1

P3.0

DELAY

DPTR #0FFFFH
R1,400H
R2,#00H
R3,#00H
R4,400H

RS #80H
R6,400H

P3.1

P3.0

A,@DPTR

R6
R6,#2CH,DATA2
P34

A,@DPTR
A#SOH,TEST
BIT

BIT

P35

R2

BITI

P35

R1

R2
R2#13H,DATAI

A,@DPTR



BLACK:

CL:

DELAY:

MOVX
CLR
MOV
INC
MOV
RL
MOV
CINE
LIMP
JC
MOV
ORL
MOV
MOV
SETB
CINE
MOV
RET
DINZ
RET

END

A@DPTR

P3.4

R2,#00H

R4

AR5

A

R5.A
R1.#02H,BLACK
CL

CL

AR3

ARS

R3.A

R1,4#00H

P3.4

R4 #08H,DATALI

AR3

R7DELAY
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&National Semiconductor

LM1881
Video Sync Separator

General Description

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 output is
produced on the rising edge of the first serration in the
vertical sync period. A default vertical output is produced
after a time delay if the rising edge mentioned above does
not occur within the externally set delay period, such as
might be the case for a non-standard video signal.
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AC coupled composite input signal
>10 kQ input resistance

<10 mA power supply drain current
Composite sync and vertical outputs

Burst gate/back porch output

Horizontal scan rates to 150 kHz

Edge triggered vertical output

Default triggered vertical output for non-standard video
signal (video games-home computers)

Connection Diagram
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Order Number LM1881M or LM1881N
See NS Package Number MOSA or NOSE

“PAL in this datasheet refers to European broadcast TV standard “Phase Alternating Line”, and not to Programmable Array Logic
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LM1881

Absolute Maximum Ratings (ote 1)

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

13.2V

3 Vep (Voo = 5Y)
6 Vep (Ve 2 8V)

Supply Voltage
Input Voltage

Output Sink Currents; Pins, 1, 3, 5 5 mA
Output Sink Current; Pin 7 2 mA
Package Dissipation (Note 2) 1100 mW
Operating Temperature Range 0°'C-70°C

Electrical Characteristics

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

ESD Susceptibility (Note 3) 2 kv
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.

Vee = 5V, Rger = 680 kQ; T, = 25°C; Unless otherwise specified

Parameter Conditions TP | Limit (Note 4) | Limit (Ngwes) | (Limite
Supply Current Outputs at Veo=5V. 52 10 mAmax
Logic 1 Vee = 12V 5.5 12 mAmax
DC Input Voltage Pin 2 15 1.3 Vmin
1.8 Vmax
Input Threshold Voltage (Note 6) 70 55 mVmin
85 mVmax
Input Discharge Current Pin2; Vi = 2V 14 6 pAmiIn
16 pAmax
Input Clamp Charge Current Pin2; V= 1V 0.8 0.2 mAmin
Rser Pin Reference Voltage Pin 6; (Note 7) 1.02 1.10 Vmin
1.35 Vmax
Composite Sync. & Vertical lout = 40 pA; Vee =5V 4.5 4.0 Vmin
Outputs Logic 1 Vee = 12V 11.0 Vmin
lour = 1.6 MA Vee = 5V 3.6 2.4 Vmin
Logic 1 Vee = 12V 10.0 Vmin
Burst Gate & Odd/Even lour = 40 pA; Vee = 5V 4.5 4.0 Vmin
Outputs Logic 1 Veo =12V 11.0 Vmin
Composite Sync. Output lout = -1.6 mA; Logic 0; Pin 1 0.2 0.8 Vmax
Vertical Sync. Output lout = -1.6 mA; Logic 0; Pin 3 0.2 0.8 Vmax
Burst Gate Output lout = -1.6 MA; Logic 0; Pin 5 0.2 0.8 Vmax
Odd/Even Output lout = -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 kQ from Pin 5 to Ve 4 25 psmin
4.7 psmax
Vertical Default Time (Note 8) 65 32 pusmin
90 psmax

conditions.

Note 1: Absolute Maximum Ratings indicate limits beyona which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed
specifications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test

Note 2: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature 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 T; = 25'C and represent the most likely parametric norm.
Note 5: Tested Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).
Note 6: Relative difference between the input clamp vottage 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 Rser pin (Pin 6).
Note 8: Delay time between the start of vertical sync (at input) and the vertical output pulse.

www.national.com




Typical Performance Characteristics
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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 polarity video
(increasing signal voltage signifies increasing scene bright-
ness) from 0.5V (p-p) to 2V (p-p) can be accommodated.
The LM1881 operates from a single supply voltage between
5V DC and 12V DC. The only required external components
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
sets internal current levels. The resistor on pin 6 (i.e. Rggy)
allows the LM1881 to be adjusted for source signals with line
scan frequencies differing from 15.734 kHz. Four major sync
signals are available from the I/C; composite sync including
both horizontal and vertical scan timing information; & verti-
cal sync pulse; a burst gate or back porch clamp pulse; and
an odd/even output. The odd/even 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
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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 to be
clean and relatively noise-free, but some sources may have
excessive video peaking, causing high frequency video and
chroma components to extend below the black level refer-
ence. Some video discs keep the chroma burst pulse
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, typically 75Q, a 620Q
resistor in series with the source and a 510 pF capacitor to
ground will form a low pass filter with a corner 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 additional 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 internally integrating the
composite sync waveform (Figure 2). To understand the
generation of the vertical sync pulse, refer to the lower left
hand section Figure 2. Note that there are two comparators
in the section. One comparator has an internally 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 internal integrator is used for
integrating the composite sync signal. This signal comes
from the input side of the composite sync buffer 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 Rggr. 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 V,.
During the vertical sync period the narrow going positive
pulses shown in Figure 1is called the serration 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 Serration 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 V, 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” flip-flop goes through the
OR gate, and sets the R/S flip-flop. The output of the R/S
flip-flop enables the internal 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 R/S
flip-flop after 8 cycles of the oscillator. The frequency of the
oscillator is established by the internal capacitor going to the
oscillator and the external Rger. The “Q” output of the R/S
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 Rger affects the integrator and the internal oscillator is
shown under the Typical Performance Characteristics. The
first graph is “Rggr 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 half
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 internal capacitor above V,.

With Rger 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, Rger
also sets 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 Rger
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 Rger” 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 Vertical 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 k< gives a vertical pulse width of about
180 ps, the total time for the vertical sync period of NTSC (3
horizontal lines). A 550 kQ will set the internal 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 vertical sync period is unusually long and has no
serration pulses. With a very long vertical sync time the
integrator has time to charge its internal capacitor above the
voltage level V,. Since there is no falling edge at the end of
a serration pulse to clock the “D” flip-flop, the only high signal
going to the OR gate is from the default comparator when
output of the integrator reaches 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 Rgetr” graph
shows the relationship between the Rggr 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
vertical 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
Rser with a video timing standard that has no serration
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 Rger” graph to select the nec-
essary Rger to give the desired delay time for the vertical
sync output signal. If a second pulse is undesirable, then
check the “Vertical Pulse Width vs Rger” 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
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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. Rger 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
Rser 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 k. With this
value for Rger the pulse width of the vertical sync output
pulse of the LM1881 is about 340 ps.
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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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FIGURE 2.

ODD/EVEN FIELD PULSE

An unusual feature of LM1881 is an output levei 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 starts 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 LM1881 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
normal 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 PULSE

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 generates a
pulse at Pin 5 that can be used either to retrieve 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 internal 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 network. 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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Application 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 vertical 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 normally 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 interval 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 to 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 set 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 output for
each field in an interlaced video system (television) or a
single line output in each frame fer, a non-interlaced 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 selecting 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 output
buffer is required to drive low impedance loads.

MULTIPLE CONTIGUOUS 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 output when the output selected
line(s) is not being gated through.
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8-Bit Bidirectional Binary Counter

General Description

The 74F269 is a fully synchronous 8-stage up/down
counter featuring a preset capability for programmable
operation, carry lookahead for easy cascading and a U/D
input to control the direction of counting. All state changes,
whether in counting or parallel loading, are initiated by the
rising edge of the clock.

Features

B Synchronous counting and loading
W Built-in lookahead carry capability
B Count frequency 100 MHz

W Supply current 113 mA typ

B 300 mil slimline package

Ordering Code:

Order Number |Package Number

Package Description

74F269SC M24B

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide

74F269SPC N24C

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Symbols
TV e R, !

Po Py P2 P5 Py Py Pg Py

PE

u/6

cep clo—
53]

3

Q Q) 0, 05 Q4 05 Q5 &

IEEE/IEC
_ CTR DV 256
PE M1 (LOAD)
M2 (COUNT)
u/d M3(UP)
M4 (DOWN)
G6
53]
== 65
ceP
[ 2,3,4,4/C7
2,4,5,~
Po——1,70 (1) g%
By (2) %
Py — (4) — 02
P3— (8) s Of,
P4 =— (16) 04
Pg, et (32) p—— Qg
Pe— (64) —
Py —1 (128) F—
3,5,6,CT =256 c
4,3,6,CT=0

Connection Diagram

P ALA
u/d—1 24 —FPE
Gg—{2 23 =g
Q=3 221=P,
Q4 21}~P,
Q=15 20}=P;
a,—s6 19 ~Ver
Np—{7 18 f=P,
0s—{8 17 [—Pg
e K 16 —Pg
;=10 15 =P,
= 14f=TC
ceP {12 1387
Function Table
PE | CEP | CET | UD | CP Function
L X X X -~ |Parallel Load All
Flip-Flops
H H X X -~ |Hold
H | X | H | X |~ [Hold(TC Held HIGH)
H ks 5 H —~ |Count Up
H L L L -~ |Count Down

H = HIGH Voitage Level

L = LOW Voltage Level

X = Immaterial

—~ =Transition LOW-to-HIGH

© 2000 Fairchild Semiconductor Corporation DS009510
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74F269

Unit Loading/Fan Out

uU.L. Input hy/t,
Pin Names Description
HIGHLOW | Outputloy/loL
Po-P; Parallel Data Inputs 1.011.0 20 pA/-0.6 mA
PE Parallel Enable Input (Active LOW) 1.0/1.0 20 pA/-0.6 mA
ub Up-Down Count Control Input 1.01.0 20 pA/-0.6 mA
CEP Count Enable Parallel Input (Active LOW) 1.0/1.0 20 pA/-0.6 mA
CET Count Enable Trickle Input (Active LOW) 1.0/1.0 20 pA/-0.6 mA
cP Clock Input 1.0/1.0 20 pA/-0.6 mA
TC Terminal Count Output (Active LOW) 5.0/33.3 -1 mA/20 mA
Q—Q; Flip-Flop Outputs 50/33.3 -1 mA/20 mA
Logic Diagram
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Absolute Maximum Ratingsote 1)

-65°C to +150°C
-55°C to +125°C
-55°C to +150°C

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias

V¢ Pin Potential to Ground Pin -0.5V to +7.0V
Input Voltage (Note 2) -0.5V 1o +7.0V
Input Current (Note 2) -30 mA to +5.0 mA
Voltage Applied to Output

in HIGH State (with Ve = 0V)

Standard Output -0.5Vio Vee

3-STATE Output -0.5V to +5.5V

Current Applied to Output

in LOW State (Max) twice the rated lg_ (mA)

DC Electrical Characteristics

Recommended Operating
Conditions

Free Air Ambient Temperature

Supply Voltage

0°C to +70°C
+4.5V to +5.5V

Note 1: Absolute maximum ratings are values beyond which the device
may be dameged or have its useful life impaired. Functional operation
under these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.

Symbol Parameter Min Typ Max Unhts Vee Condltions

Vin Input HIGH Voltage 20 \4 Recognized as a HIGH Signal
Vi Input LOW Voltage 0.8 \ Recognized as a LOW Signal
Veo Input Clamp Diode Voitage -1.2 Vv Min Iy=-18 mA
Vou Output HIGH 10% Vee 25 y Min |lor=-1mA

Voltage 5% Veo 27 lop=-1mA
VoL Output LOW Voltage 10% Ve 05 v Min  |lo =20 mA
hH Input HIGH Current 5.0 pA Max Vin=27V
lavi Input HIGH Current

7.0 pA Max  [Vjny=7.0V

Breakdown Test
ICEX Output HIGH

Leakage Current i KA px Vour = Vee
Vip Input Leakage Test 475 v b lip=1.9pA,

All Other Pins Grounded

loo Output Leakage % ) o Viop = 150 mV

Circuit Current All Other Pins Grounded
e Input LOW Current -0.6 mA Max Vin =05V
los Output Short-Circuit Current -60 -150 mA Max Vour =0V
lcoH Power Supply Current 104 125 mA Max Vo = HIGH
leaL Power Supply Current 113 135 mA Max Vg =LOW

3 www.fairchildsemi.com
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7T4F269

AC Electrical Characteristics

Ta=+25°C Ta =0°C to +70°C
Symbol Parameter Vogmasiv Vee =5.0¥ Units
C_=50pF C_ =50 pF
Min Typ Max Min Max
fmax Maximum Clock Frequency 100 85 MHz
tprH Propagation Delay 3.5 8.0 3.5 7.0
tonL CP to Q, (Count-Up) 45 10.5 45 1.0 s
toLn Propagation Delay 35 75 35 10.0
torL U to TC 45 7.5 45 1.0 s
oLy Propagation Delay 35 7.0 3.5 10.5
torL CETto TC 3.0 10.5 3.0 15 ne
[ Propagation Delay 45 10.0 4.5 10.5
tort CPtoTC 5.0 10.0 45 10.5 ne
oLy Propagation Delay 35 10.5 3.5 1.0
torL CP to g, (Count-Down) 45 10.5 4.5 1.0 ne
tpLH Propagation Delay 3.5 7.0 3.5 10.0
toHL CP to Q, (Load) 4.0 7.0 4.0 7.0 ne
AC Operating Requirements
Ta = +25°C Ta=0°C to +70°C
Symbol Parameter Vee =+5.0V Vee =5.0V Units
Min Max Min Max
ts(H) Setup Time, HIGH or LOW 3.5 4.0
ts(L) Datato CP 3.0 3.0
tr(H) Hold Time, HIGH or LOW 1.0 2.0 e
tw(L) Data to CP 1.0 1.0
ts(H) Setup Time, HIGH or LOW 55 6.5
ta(L) PEtoCP 5.5 6.5
th(H) Hold Time, HIGH or LOW 0 0 e
th(L) PE to CP 0 0
ts(H) Setup Time, HIGH or LOW 6.0 6.5
(L) CET or CEP to CP 8.0 9.0
tn(H) Hold Time, HIGH or LOW 0 0 o
th(L) CET or CEP to CP 0 0
tw(H) Clock Pulse Width, HIGH or LOW 35 35
tw(L) 35 4.0 o
ts(H) Setup Time, HIGH or LOW 8.0 8.5
1s(L) U to CP 6.0 7.0 =
ty(H) Hold Time, HIGH or LOW 0.0 0.0
) UDto CP 0.0 0.0 &
www.fairchildsemi.com 4




Physical Dimensions inches (milimeters) uniess otherwise noted

= 0.6141
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28-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B
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74F269 8-Bit Bidirectional Binary Counter

P hysical Dimensions inches (millimeters) unless otherwise noted (Continued)

q 1.243-1.270
0.082 | (31.57-32.26)
2.3 MAX
i g@@@@mmmm'u
T
0.032
e o OPTION?2 I
PINNOD. 1 { (0.813) 0.260+0.005
IDENT 74 PAD @60z0.27)
S| |
_/ [jIEREIRL 6] T2J a7 (o] ToJ D Tozf
oPTION 2 0. EJECTOR PINS )
0.300-0.320 {1.575) OPTIONAL
(1.62-8.128) RAD S5
(1.018) ~ = 0.13040.005
e ;] {3.30220.127) 1
At " i e
Ji 500) (3,633 -5.08)
0.009-0.015 f
(0229-0381) || 9T x5 0.055 f II
1.651) L
l 0.280 [ 0.125-0.M5
B I ! L0750.015 {3 175-3.556)
035 oms | N sl MiN
1016y T g £.1000.018 90°24° TYP
(5.255_0.“1) 6.10020.018

(2.54+0.254)
e

N24C REY 5

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N24C

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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Philips Semiconductors

Video analog input interface
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FEATURES

o 8-bit resolution

e Sampling rate up to 32 MHz

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

e TTL-compatible digital inputs and outputs

e Internal reference voltage regulator

e Power dissipation of 365 mW (typical)

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

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

e No sample-and-hold circuit required.

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

QUICK REFERENCE DATA

Product specificatioh

TDAS8708A

APPLICATIONS

» Video signal decoding

e Scrambled TV (encoding and decoding)
¢ Digital picture processing

o Frame grabbing.

GENERAL DESCRIPTION

The TDA8708A 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.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.5 5.0 55 \
Veeo digital supply voltage 4.5 5.0 55 \
Veeo TTL output supply voltage 4.2 5.0 5.5 \
lcca analog supply current - 37 45 mA
lcep digital supply current - 24 30 mA
lcco TTL output supply current = 12 16 mA
ILE DC integral linearity error - - +1 LSB
DLE DC differential linearity error - - +0.5 LSB
felk(max) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC amplifier) 12 18 - MHz
Prtot total power dissipation - 365 500 mw

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDA8708A 28 DIP plastic SOT117-1
TDA8708AT 28 SO28L plastic SOT136-1
June 1994 2




Philips Semiconductors Product specification

Video analog input interface TDA8708A

BLOCK DIAGRAM

analog
video input  video input voltage ADC clock decoupling
selection bit 0 selection bit 1 output  input input input TTL outputs Veco (+5V)
[ |
14 15 viDEO |19 |20 5 21 7
AMPLIFIER
v . 16 4 output format/
video input 0 = NPT > 21 chip enable
- bi )

i > 3-state input
video input 1 ¥ seL ECTOR ADC 1] (D7 put)
video input 2 > o T

» D6
clamp capacitor 24 3
connection TTL " D5
AGC capacitor |25 OUTPUTS 1 > D4
connection TDA8708A » D3
L1 » D2
|2 » D1
PEAK LEVEL 13(

AGC & DIGITAL COMPARATOR [¢] > DO

CLAMP

LOGIC

& BLACK LEVEL e
MODE DIGITAL COMPARATOR
SELECTION
peak level current {28
resistor input < SYNC LEVEL
DIGITAL COMPARATOR
& A
27 26 ‘ 6 i:s '22 I?23 B
l

l I I
sync level  blacklevel digital Veecp  digital analog Voca  analog
sync pulse  sync pulse +5V) ground (+5V) ground

Fig.1 Block diagram.
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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
Veeo 6 | digital supply voltage (+5 V) D7 |1 U 28] RPEAK
Veeo 7 | TTL outputs supply voltage (+5 V) D6 | 2 27| GATEA
DGND 8 |digital ground D5 [3] 26| GATE B
OF 9 | output format/chip enable

(3-sptate input) 2 5+ 4] 2l A
D3 10 |data output; bit 3 QN =2 GEANP
D2 11 | data output; bit 2 Veeo [6] 23] AGND
D1: 12 | data output; bit 1 Veeo [7] \ V. 22] voea
DO 13 | data output; bit 0 (LSB) DGND [8 ] [21] DEC
10 14 | video input selection bit O or 9 [20] ADCIN
1 15 | video input selection bit 1 03 [ig) 78] AnouT
VINO 16 |video input 0 o2 [ 78] vine
VIN1 17 | video input 1
VIN2 18 |video input 2 o IT—Z— _1—7] Wi
ANOUT 19 | analog voltage output po [13] [16] vino
ADCIN 20 | analog-to-digital converter input 0 [14] [15] 11
DEC 21 | decoupling input MBB9%64
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 Fig.2 Pin configuration.
RPEAK 28 | peak level current resistor input

June 1994 4
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Product specification

Video analog input interface

TDA8708A

FUNCTIONAL DESCRIPTION

The TDA8708A 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
TDA8708A automatically switches to configuration mode 2
(see Fig.5).

When the TDA8708A is in configuration mode 1, the gain
of the AGC amplifier will be roughly adjusted (sync level 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.

LIMITING VALUES

The sync level comparator is active during a 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 comparator is active during a positive-going pulse at
the GATE B input. The clamp capacitor will be charged or
discharged to adjust the digital output to code 64.

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MIN. MAX. UNIT
Vcea analog supply voltage -0.3 +7.0 \Y
Veeo digital supply voltage -033 +7.0 Vv
Veeo output supply voltage -0.3 +7.0 V
AVce supply voltage difference between Veea and Veep -1.0 +1.0 V

supply voltage difference between Veco and Vecp -1.0 +1.0 \%

supply voltage difference between Vcca and Veco -1.0 +1.0 V
V| input voltage -0.3 Vcea Vv
lo output current 0 +10 mA
Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
T junction temperature 0 +125 °C

THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT

Rthj-a thermal resistance from junction to ambient in free air
SOT117-1 55 KW
SOT136-1 70 KW

June 1994
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Video analog input interface TDA8708A

CHARACTERISTICS

Veca= Voo to Vo =4.51t0 5.5 V; Veep = Vg to Vg =4.510 5.5 V; Voo = V710 Vg = 4.2 to 5.5 V; AGND and DGND
shorted together; Veea to Veoep = —0.5 t0 +0.5 V; Voeo to Veep = -0.5 10 +0.5 V; Veca 10 Veco = 0.5 t0 +0.5 V;

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

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies

Veea analog supply voltage 4.5 5.0 55 \Y
Veep digital supply voltage 4.5 5.0 55 v
Veeo TTL output supply voltage 4.2 5.0 5.5 \%
lcca analog supply current - 37 45 mA
lceo 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

Vi(p-p) input voltage (peak-to-peak value) | AGC load with external | 0.6 = 1.5 vV
capacitor; note 1
1Zi| input impedance fi= 6 MHz 10 20 - kQ
Ci input capacitance fi=6 MHz - 1 - DF
10 AND 1 TTL INPUTS (SEE TABLE 1)
Vi LOW level input voltage 0 - 0.8 \'
ViH HIGH level input voltage 2.0 - Veeo |V
I LOW level input current V=04V -400 - - pA
I HIGH level input current Vi=2.7V - - 20 HA
GATE A AND GATE B TTL INPUTS (SEE FIGS 4 AND 5)
Vi LOW level input voltage 0 - 0.8 \'
Viy HIGH level input voltage 2.0 - Veeo |V
I LOW level input current Vi=04V -400 - - HA
m HIGH level input current V=27V - - 20 HA
tw pulse width see Fig.5 2 - - us
RPEAK INPUT (PIN 28)
[28(min) I minimum peak level current Rog=0Q ] - l 80 | 150 ] HA
AGC INPUT (PIN 25)

Vas(min) AGC voltage for minimum gain - 2.8 - \'
Vos(max) AGC voltage for maximum gain - 4.0 - \
AGC output current see Table 2

CLAMP INPUT (PIN 24)
Voy clamp voltage for code 128 output - 3.5 - v
log clamp output current see Table 3

June 1994 6
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Product specification

Video analog input interface TDA8708A
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

Video amplifier outputs

ANOUT ouTPUT (PIN 19)

Vig(p-p) AC output voltage Vyin =1.33 V (p-p); - 1.33 - v

(peak-to-peak value) Vos=3.6V

l4g internal current source R = 2.0 2.5 - mA

lop-p) output current driven by the load Vanour =1.33V (p-p); |- - 1.0 mA
note 2

Vig DC output voltage for black level note 3 - Veca—2.24 |- \Y

Zg output impedance - 20 - Q

Video amplifier dynamic characteristics

Olgt crosstalk between VIN inputs Veca=4.75105.25V = -50 -45 dB

Gt differential gain Vyin = 1.33V (p-p); A 2 - %
Vos=3.6V

Paiff differential phase Vyin =1.33 V (p-p); - 0.8 - deg
Vos=3.6V

B -3 dB bandwidth 12 - - MHz

S/N signal-to-noise ratio note 4 60 - = dB

SVRR1 supply voltage ripple rejection note 5 e 45 - dB

AG gain range see Fig.10 -4.5 - +6.0 dB

Gstab gain stability as a function of supply | see Fig.10 = - 5 %

voltage and temperature

Analog-to-digital converter inputs

CLK INPUT (PIN 5)

Vi LOW level input voltage 0 - 0.8 V

ViH HIGH level input voltage 2.0 - Veep \"

I LOW level input current Vek=0.4V —-400 - - HA

I HIGH level input current Vek=2.7V - - 100 HA

1Zi| input impedance fok= 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 V

\m HIGH level input voltage 2.6 - Veebp \

Vg input voltage in high impedance state = 1.15 - v

i LOW level input current -370 -300 - HA

1 HIGH level input current - 300 450 HA
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Video analog input interface TDA8708A

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ADCIN INPUT (PIN 20; SEE TABLE 5)
Voo input voltage digital output = 00 - Veca—2.42 | - v
Voo input voltage digital output = 255 - Veeca— 1.41 | = Vv
Vao(p-p) input voltage amplitude - 1.0 = \%

(peak-to-peak value)
log input current - 1.0 10 UA
|Zi| input impedance fi=6 MHz - 50 - MQ
C input capacitance fi=6 MHz - 1 - pF
Analog-to-digital converter outputs
DIGITAL oUTPUTS DO TO D7
VoL LOW level output voltage loL=2 mA 0 - 0.6 \
VoH HIGH level output voltage loL =-0.4 mA 2.4 - Veeo |V
loz output current in 3-state mode 0.4V <Vo< Veep -20 - +20 UA
Switching characteristics
felk(max) maximum clock input frequency I see Fig.6; note 6 | 30 ]32 - l MHz
Analog signal processing (fcix = 32 MHz; see Fig.8)
Gt differential gain Voo = 1.0V (p-p); - 2 - %
see Fig.3; note 7
Qdiff differential phase see Fig.3; note 7 - 2 - deg
fq fundamental harmonics (full-scale) fi= 4.43 MHz; note 7 - - 0 daB
fan harmonics (full-scale); fi= 4.43 MHz; note 7 - -55 - dB
all components

SVRR2 supply voltage ripple rejection note 8 - 1 5 %IV
Transfer function (see Fig.8)
ILE DC integral linearity error — - 1 LSB
DLE DC differential linearity error - - +0.5 LSB
ILE AC integral linearity error note 9 - - 2 LSB
Timing (f¢x = 32 MHz; see Figs 6, 7 and 8)
DIGITAL OUTPUTS (CL = 15 pF; loL = 2 mA; R = 2 kQ)
tds sampling delay time - 2 - ns
th output hold time 6 8 - ns
tg output delay time - 16 20 ns
taez 3-state delay time; output enable - 19 25 ns
tapz 3-state delay time; output disable - 14 20 ns
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Video analog input interface TDA8708A

Notes
1. 0 dB s obtained at the AGC amplifier when applying V;p.p) = 1.33 V.

2. The output current at pin 19 should not exceed 1 mA. The load impedance R should be referenced to Vocaand
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.

Control mode 2 is selected.

Signal-to-noise ratio measured with 5 MHz bandwidth:

S

201 i
—_— = Og
N VANOUTY (RMS noise)

ANOUTC (p-p)

atB =5 MHz.

5. The voltage ratio is expressed as:

AVocy <G
\Y AG

SVRR1 = 20 log for Vi=1V (p-p), gain at 100 kHz = 1 and 1 V supply variation.

CCA
6. Itis recommended that the rise and fall times of the clock are 22 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).
The supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) for 1 V of supply
variation:

MVigooy =Vierr) * Vioo, = Vi(rr))

SVRR2 r
B AV

ccA
9. Full-scale sine wave (f; = 4.4 MHz; fy, = 27 MHz).
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Video analog input interface TDA8708A
Table 1 Video input selection (CVBS). Table 3 CLAMP output current.
4 10 SELECTED INPUT GATE A | GATE B DIGITAL leLawp | MODE
0 0 VINO OUTPUT
0 1 VIN1 1 1 output< 0 lcLamPm i
1 0 VIN2 output>0 -2.5 uA 1
1 1 VIN2 X 0 [X® OuA 2
0 1 output < 64 +50 pA 2
Table 2 AGC output current. 64 < output -50 pA 2
GATEA |GaTEB| DIGITAL |\ | MODE@ | Note
OUTPUT .
1. X =don't care.
1 1 output < 255 |-2.5 A 1
output > 255 | lagem 1 Table 4 OF input coding.
0 x) output <248 [0 LA 2 OF DO TO D7
output > 248 | Iagcm 2 0 active, two's complement
1 0 output < 0 +2.5 uA 2 1 high impedance
g4<80utput < P20 N % open circuit™ | active, binary
output > 248 | laccm 2 Note
1. Use C 210 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 OUTPUTS TWO'S COMPLEMENT

STEP TROF
D7 | D6 | D5 (D4 | D3 |D2|D1|DO|D7|D6|D5|D4|D3|D2|D1|D0O
Underflow \ ojoflojofloflo|oflo|l1]o]olololo|lo]o
0 Veca-241Vio|loflolofo|loflolol1]olo]lolo oo
1 ~ ojlojojoflofo|lo|l1][1]ololo]lolo]lol]1
254 = 1ttt 11 f1loflol 111111 o
255 Veca=141VIit [t 1 11111 lol 1111111
Overflow ~ R R R R R
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