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EGG SIZES CLASSIFICATION BY IMAGE PROCESSING
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Educational Year 2005

Abstract

This report presents egg sizes classification by image processing. Eggs are first captured by a
video camera. The analog video signal is converted to digital signal by IC TDA8708A and stored by
sync signal from IC LMI1881, To store video information, it requircs 256 scans. Each scan stores 64
pixels with the resolution of 16,384 pixels. The digital data is stored in a 128 kbytes memory. All data
in the memory arc processed by a microcontroller that counts number of pixels and compares with a

program in microcontroller for the next assott process.
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;PROGRAM : EGG STZES CLASSIFICATION BY IMAGE PROCESSING
:DESCRIPTION : SIX SIZES CLASSIFICATION

- 3ok ok o ke ok ok sk ok ok sk e sk ok o sk ok sk ok ok ok ok ok ok ok sk ok ok Sk ok sk sk sk ok o ode e s ok i ol ok ok ok sk s ok ok sk o ok sk ok ke sk ok sk ok ok ok o e ok ok s o ok o sl kol e ke ok i
’

;DEFINE PORT,PIN AND USER REGISTOR

+ 3 3k e ok e ok sk e ok i o ok ok ok obe s o e sk ok sk ok ok Akl A ok ok sk ok sk ok ok sk e ok S ok sk sk s ol A ok sl sk ok ol sk Aok Dk e sk ook Sk ok sk ok s e s ok s Sl e ok ol K S8 o ok ke e ok ok ok ok
N

MAX EQU 40H :DEFINE MAXIMUM VALUE AT ADDRESS 40H
NUM L EQU  20H ;DEFINE NO NUMBER (LOWER) AT ADDRESS 20H
NUM_5 EQU 21H ;DEFINE NUMBER FIVE AT ADDRESS 21H

NUM 4 EQU  22H ;DEFINE NUMBER FOUR AT ADDRESS 22H

NUM 3 EQU 23H ;DEFINE NUMBER THREE AT ADDRESS 23H
NUM 2 EQU  24H ;DEFINE NUMBER TWO AT ADDRESS 24H

NUM 1 EQU  25H ;DEFINE NUMBER ONE AT ADDRESS 25H

NUM 0 EQU 26H ;DEFINE NUMBER ZERO AT ADDRESS 26H
NUM_H EQU 27H :DEFINE NO NUMBER (HIGHER) AT ADDRESS 27H
LINE 256 BIT P1.0 :DEFINE LINE 256 EQUAL BIT PORT 1.0
EA_READ BIT  PLI ;DEFINE EA READ EQUAL BIT PORT 1.1

EA WRITE BIT P1.2 :DEFINE WRITE EQUAL BIT PORT 1.2

START BIT P13 ;DEFINE START EQUAL BIT PORT 1.3

CONTANT EQU  OBOH ;DEFINE THRESHOLD CONSTANT EQUAL BOH
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:

MAIN PROGRAM

+ 3k 3 o ok ole ok e s Sk ok Dk ke S sk dde S e Sk sk sk Bk S sle sk ke Sk e stk ok sk ke sk ok sk sk ofe S A 3 s ook ok b o ok ok ok ok ok ok Rk ok s ok ok ke ok ok ke ok ok sk ek ok sk sk e ko ok ok sk sokok ok
’

ORG  0000H ;RESET VECTOR

MOV NUM_L#00H .CLEAR VALUE IN NO NUMBER (LOW)
MOV  NUM_5 #00H :CLEAR VALUE IN NUMBER FIVE

MOV NUM 4#00H .CLEAR VATLUE IN NUMBER FOUR
MOV NUM_3#00H .CLEAR VALUE IN NUMBER THREE
MOV NUM_2#00H :CLEAR VALUE IN NUMBER TWO
MOV NUM_1#00H ;CLEAR VALUE IN NUMBER ONE

MOV NUM 0#00H :CLEAR VALUE IN NUMBER ZERO
MOV NUM_ H,#00H \CLEAR VALUE IN NO NUMBER (HIGH)
MOV Pl #0FFH :SET STATUS PORT 1

CHECK SW: SETB START
IB START,CHECK_SW =~ WAITING FOR READY

MOV  R6#11 :SET REGISTOR 6 AS LOOP
: COUNTER
LOOP MAIN: MOV  RO#0CH :CLEAR RO
MOV RI1,#00M :CLEAR R1
DEC R6 :DECREMENT REGISTOR 6
CINE R6#00,WRITE ;.CHECK REGISTOR 6 EQUAL 00H

LIMP CHECK MAX JMP TO SENT
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1

WRITE DATA INTO EXTERNAL MEMMORY BY HARDWAER

o sk e ok s o ok e e ok se 3 e 8 o ok ok o 3K A ok e o o ok 3R e ok 4ok ol 3 ok ok oK ok R o ke ok ok ok ksl ok sk sk ok ok ok ok sk o 3k 3k s sk ok ok s ok o 3 e ok o ok 3ok ok ok ol ok
\

WRITE: CLR
SETB

CHECK_LINE: JNB
SETB

CLR

EA_WRITE
EA_READ

LINE_256,CHECK_LINE

EA WRITE

EA READ

;START FOR WRITING
;SELECT ADDRESS FORM COUNTER

;CHECK 256 LINE
:STOP FOR WRITIING

:SELECT ADDRESS FORM
; MICROCONTROLLER

- MO ko o e o e ol e 0 Ok ke sk o ok Sk Sk e sk ok e S e ke ok Sk ok e v 3k sk ok ok sk Sk ok Sk ok sk sk S Sk 3k 3k sk ok 3k sk e ok ake ok sfe sk A ok sk ok ol ok 3K ok o o ok ok ok ke ok ok
”

JREAD DATA FROM EXTERNAL MEMMORY AND PROCESSING

« 3 ok ok sk sk ok ok ok oK ok ok ok 3 ke sk ok ok ok ok ok ok e e ol ok e 3 ke ok ke ok ok ke s sk ok ol ok 2l ok 2k ok ok o ok ok K ok o o e b ok ok b ok ok o ok s ok o ok ok ok ke sk ok
s

MOV
LOQP: CLR

DPTR,#0000H
C

MOVX A@DPTR

SUBB
IC
INC

CINE
INC
MOV

INC_ADDRESS:INC
MOV

AFCONTANT
INC_ADDRESS

RO

ROAOFFH,INC_ADDRESS
R1
RO#00H

DPTR
R2,DPH

:SET DATA POINTER=0000H
.CLEAR CARRY FLAG

.LOAD DATA FORM EXTERNAL
:MEMORY INTO ACCUMULATOR
:DATA SUBB. WITH THESHOLD

;INCLEMENT RO

;CHECK RO=FFH

;INCLEMENT R1

;CLEAR RO

; INCLEMENT ADDRESS
:CHECK FOR 16K ADDRESS



CINE R2#03FH,LOOP ;CHECK FOR 16K ADDRESS
MOV R3,DPL ;CHECK FOR 16K ADDRESS
CINE R3#0FFH,LOQP ;CHECK FOR 16K ADDRESS

« e ok 3R o 3k oK ok ok ok ok sk ok ol sk ok sk ok ok ok ik Sk ke sk e ok St e ok 3k sk ok sk Sk sk sk st ke sl e sk sk ke ok ok ok ok ok 3 ok sk ok ke ok sk o8 s ol ok ak ke ok ke ok e sk sk ok 3 e sk ke ke sk ok
3

DISPLAY TO SERIAL PORT MONITOR

= 3 o ok e o ok ok ok koK sk ok ok ok ook sk ok ok sk o ke sk sk sk sk sk sk sk ok ok ok ook ok ok sk e ok ok ok o ke sk skl ol e o s ok sk ok ke ok ok sk sl ok e okl ok e sl sk ok o ke ok ke sok o ek

MOV TMOD#021H ;T1 8BIT AUTO,TO 16BIT
MOV  THI1#0FDH 1 9600 BPS TIME1 DEFAULT
MOV  TL1,#0FDH

SETB TRI1 ;START TIMEI

MOV SCON,#040H

CLR TI

MOV  ARI

MOV SBUF.A ;SENT DATA TO SBUF

JNB  TI% sWAIT UNTIL TX ALREADY
CLR TI ;CLEAR TI

MOV  TMOD#021H ;T1 8BIT AUTO,TO 16BIT
MOV THI#0FDH ; 9600 BPS TIME1 DEFAULT

MOV  TLI1#0FDH

SETB TRI ;START TIME]

MOV  SCON,#040H
CLR TI



MOV ARO

MOV SBUF.A :SENT DATA TO SBUF
JNB  TLS WAIT UNTIL TX ALREADY
CLR TI ;CLEAR TI

» Aok R ok ok ok o 3k ok ok ok ok ok s ok s ok sk ok ke ok sk sk ke sk ke ok S ok ok sk s Sk vk ok ok sk ok sk ofe ke o ok ak oK ok ok ok ok ok K ke ok 3R K 3 ok e ok ok ok sk ke e sk sk 3k sk ok ok Kk
N

:LOOP FOR EGG SIZES CLASSIFICATION

= 3k ok ke o ke sk ok sk ok sk sk ke sk s sk ok ok sk ok sk ok sk sk ok sk o sk ok ok ok ok ok ok ok ke sl ok sl sk e s sk sk ok ke ook e sl ok abooke ok sie ke sk sk ok ok sk ok ok ok ke sk ok sl ok ok ok ok ok ol e ok ok ke

MOV  ARI ;LOAD R1 TO ACC.
ANL  A#OFH :CLEAR 4 BIT LOW
MOV  R4.A ;LOAD ACC. TO RO.
MOV  ARO ;LOAD RO TO ACC
ANL  A#OFOH ;CLR 4 BIT HIGH
ADD  AR4 :LOAD R4 TO ACC.
SWAP A SWAP NIPPLE
MOV RS5A JLOAD ACC. TO RS
NO NUM: CLR C :CLEAR CARRY FLAG
SUBB A#58H ;DATA SUBB. WITH THESHOLD
JNC NUM FIVE ;:CHECK FOR SIZE OF EGG
INC  NUM_L ;INCLEMENT Ré6
SIMP  RE LOOP JMP TO RE LOOP
NUM FIVE: CLR C ;CLEAR CARRY FLAG
MOV AR5 :LOAD R5 TO ACC.
SUBB A#61H ;DATA SUBB. WITH THESHOLD
JNC  NUM_FOUR ;CHECK FOR SIZE OF EGG
INC  NUM 35 ; INCLEMENT RS

SIMP  RE_LOOP ;JJMP TO RE LOQP



NUM_FOUR:

NUM_THREE;

NUM_TWO:

NUM_ONE:

CLR
MOV
SUBB
INC
INC
SIMP

CLR
MOV
SUBB
JNC
INC
SIMP

CLR
MOV
SUBB
INC
INC

SIMP

CLR
MOV
SUBB
JNC
INC
SIMP

C
AR5

A#6EH

NUM THREE
NUM 4
RE_LOOP

C

AR5
A#ISH
NUM_TWO
NUM 3
RE LOOP

C
ARS
A#7CH
NUM ONE
NUM 2
RE_LOOP

C
ARS
A#86H
NUM_ZERO
NUM 1

RE LOOP

;CLEAR CARRY FLAG

:LOAD R5 TO ACC,

;DATA SUBB. WITH THESHOLD
;CHECK FOR SIZE OF EGG
;INCLEMENT R4

JMP TO RE LOOP

;CLEAR CARRY FLAG

;LOAD R5 TO ACC.

JDATA SUBB., WITH THESHOLD
:CHECK FOR SIZE OF EGG
;INCLEMENT R3

JMP TO RE_LOOP

;CLEAR CARRY FLAG

;LOAD RS TO ACC.

:DATA SUBB. WITH THESHOLD
;CHECK FOR SIZE OF EGG
JINCLEMENT R2

;JMP TO RE_LOOP

;CLEAR CARRY FLAG

;LOAD RS TO ACC.

;DATA SUBB. WITH THESHOLD
:CHECK FOR SIZE OF EGG
;INCLEMENT R1

3JMP TO RE_LOOP



NUM ZERO: CLR C JCLEAR CARRY FLAG

MOV AR5 .LOAD R5 TO ACC.
SUBB A.#97H :DATA SUBB. WITH THESHOLD
INC NO NUMI :CHECK FOR SIZE OF EGG
INC  NUM_0 ;INCLEMENT R0
SIMP RE_LOOP :JMP TO RE_LOOP

NO NUMIl: INC NUM H ;INCLEMENT R7
SJMP RE_LOOP .]MP TO RE_LOOP

RE_LOOP:  LIMP LOOP MAIN DO FOR 10 TIME

» A0 ok 3 ok ok ok ok ok ok sk ok ok ok sk ok ok ok ol ke sk cte sk il ok e Sk e ok e sk ok e Sk Sk e ol ok ke ok sk ok sie 3k sl sk ok ok sk ok e ok ok sl ok s ok o ok ke ok ok ok o ok ook ek ek ko
3

:CHECK FOR MAXIMUM VALUE(POP) OF ALL

+ 7 ok e ok sk ok ok e ke ok ok sk sk e ke ok ok ok ok s e ok sk sk okl ake e e ok sk ok 3 ak ok o sk e ok Aok ok s ok st ofe ok ok ok ok o ok sk ok ok oo sl o ok ok ool e ol ol ke ook ok o ol st e ke ko o
1

CHECK _MAX:MOV  MAX #00H :CLEAR MAX

MOV RO#O20H »SET RO FOR MAXIMUM VALUE

MOV RI1,#021H ;SET R1 FOR COMPARE REGISTOR
MAXIMUM: CINE RI1#28H.COMPARE] ;CHECK R1 TO ADDRESS 27

LIMP CLASS NO JIMPTO CLASSIFIER_NO
COMPARELl: CIR C iCLEAR CARRY FLAG

MOV A @RO ;LOAD DATA FROM ADDRESS

;POINTOR BY RO TO ACC.

SUBB A.@Rl :SUBB ACC. WITH DATA
;FROM ADDRESS POINTOR BY RO



COMPARE2:

IC
MOV
INC
LIMP

CLR
MOV
MOV
INC
LIMP

COMPARE?2
MAX,R0
R1

MAXIMUM

C

MAX,R1
ROMAX

Ri
MAXIMUM

JLOAD RO TO MAX
INCLEMENT R1
JIMP TO MAXIMUM

\CLEAR CARRY FLAG
:LOAD R1 TO MAX
;LOAD MAX TO RO
JINCLEMENT R1

JMP TO MAXIMUM

<33k ok ook ok ok e ok s ok ook o oF ok sk ok o ok ol koK oF sk ok sk ok e sk ke ok s ok sk skt ok s ok ok ok ok sk ke ok s ok ok ke Sk e sk sk s ok ok o ok ok ok ok S Kok ok ke ok e sk ok

;CLASSIFICATION

PISPLAY TO LED 3 DIGIT

+ 3K ek s o sk sk sk ke ok ok sk sk e o b ok Sk e 3 oK Rk ok s o sk Sk sk e sk ok sk i Ok ok ok ok sk ok s sk ok s ok s ok sk sk ok ok ek ok ok ok ok o 3k ok ok 3 ok s ok e ok ke ok ok ok ok ok ok ok
1

CLASS NO:

CLASS_5:

CLASS_4:

CLASS_3:

MOV
CINE
ORL

LIMP

CINE
ORL
LIMP

CINE

ORL

LIMP

CINE

AMAX
A#20H,CLASS 5
P1,#111100008

STOP

A#21H,CLASS 4
P1,#01010000B
STOP

A#22H,CLASS 3
P1,#01000000B

STOP

A#23H,CLASS 2

;FUNCTION FOR NO NUMBER

;FUNCTION FOR NUMBER FIVE

;FUNCTION FOR NUMBER FOUR

:FUNCTION FOR NUMBER THREE



CLASS 2:

CLASS_I;

CLASS 0:

CLASS NOI

STOP:

ORL
LIMP

CINE
ORL
LIMP

CINE
ORL
LIMP

CINE
ORL
LIMP

CINE
ORL
LIMP

SIMP
END

P1,#00110000B
sTop

A#24H,CLASS |
P1,£#001000600B

STOP

A #25H.CLASS 0
P1,#00010000B
STOP

AR26H,CLASS NOI
P1,#00000000B
STOP

A#2THSTOP
PL#11110000B

STOP

;FUNCTION FOR NUMBER TWO

:FUNCTION FOR NUMBER ONE

;FUNCTION FOR NUMBER ZERO

;FUNCTION FOR NO NUMBER
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Philips Semiconductors

Product specification

0, e

Video analog input interface

TDA8708A

U

FEATURES

8-bit resoclution

Sampling rate up to 32 MHz

Binary or two's complement 3-state TTL outputs

TTL-compatible digital inputs and outputs

Internal reference voltage regulator
= Power dissipation of 365 mW (typical)

Input selector circuit (one out of three video inputs)

Clarmp and Automatic Gain Contral (AGC) functions for
CVBS and Y signals

No sample-and-hold circuit required.

The TDA8708A has white peak control in modes 1 and
2 whereas the TDAB708B has control in mode 1 only.

QUICK REFERENCE DATA

APPLICATIONS

Video signal decoding

Scrambled TV {encoding and decoding)
Digital picture processing

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.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.5 5.0 55 \
Veep digital supply voltage 4.5 5.0 55 A
Veeo TTL output supply voltage 4.2 5.0 55 \%
lcca analog supply currant - 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
fomemang maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC amplifier) 12 18 - MHz
Piat total power dissipation - 365 500 mW

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAB708A 28 DIP plastic SOT1M17-1
TDABTOBAT 28 S028L plastic SOT136-1
June 1994 2
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Video analog input interface TDA8708A

BLOCK DIAGRAM

analog
video input  video input voltage ADC clock  decoupling
selection bit & selection bit 1 output  input input input TTLoutputs Vg (+5V)
||
14 15 VIDED 19 |20 5 21 7
AMPLIFIER
o 16 Y output format/
video input O ?> L9 chip enable
1 INPUT 8 - bit .
> 3-state input
video input 1 5" | SELECTOR ADG 1] (DT puit)
video input 2 > 5 K
. + D6
clamp capacitor 24 3
connection T g b5
AGC capacitor | 25 OUTPUTS + D4
connection TDA8B708A - » D3
1] . D2
21, b1
) PEAK LEVEL 13]
AGC & DIGITAL COMPARATOR |* | B
CLAMP
LOGIC
& n BLACK LEVEL 4
MODE I DIGITAL COMPARATOR
SELECTION
peak level current {28 Tuaann
resistor input v ¢
. DIGITAL COMPARATOR [
F F
27 26 ' ] L_|_18 |22 1?23 MBB96S
I

f I |
sync level  black level digital Voop  digital analog Vs - analog
sync pulse  sync pulse (+5V) ground (+ 5V} ground

Fig.1 Block diagram.
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PINNING

SYMBOL | PIN DESCRIPTION

D7 1 | data output; bit 7 (MSB)

D6 2 | data output; bit 8

D5 3 | data output; bit 5

D4 4 | data output; bit 4

CLK 5 | clock input

Veen B |digital supply voltage (+5 V) o7 [1] o E RPEAK
Veco 7 | TTL outputs supply voltage (+5 V) D6 [ 2] 27} GATE A
DGND 8 |digital ground D5 3 25| GATE B
OF 9 ut ip enable

ete oty o¢[4 = o

D3 10 | data output; bit 3 CLK 5] 24] CLAMP
D2 11 | data cutput; bit 2 Veon [ 6 23] AGND
D1 12 | data output; bit 1 veeo [7] For 7oA 22] Vgoa
Do 13 | data output; bit 0 (LSB) DGND [8]] 21] DEC
10 14 | video input selection bit O oF [8] 20] ADCIN
I 15 | video input selection bit 1 8 {E E andt
VIND 16 |video input O

VIN1 17 | video input 1 fobn 10 4
VIN2 18 | video input 2 &7 [17] vin
ANOUT 19 | analog voltage output Do [13] [16] vino
ADCIN 20 | analog-to-digital converter input o [14] 15]
DEC 21 | decoupling input G596

Veca 22 | analog supply voltage {+5 V)

AGND 23 | analog ground

CLAMP 24 | clamp capacitor connecticn

AGC 25 | AGC capacitor connection

GATE B 26 | black level synchronization pulse

GATE A 27 | syrc level synchroniz§tion .pulse Fig.:2 Pin configuration,
RPEAK 28 | peak levei current resistor input

June 1994
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TDA8708A

FUNCTIONAL DESCRIPTION

The TDA8708A provides a simple interface for decoding
video signals.

The TDAB708A 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 Aand GATE B inputs become distinct (GATE A and
GATE B pulses are synchronization pulses ocourring
during the sync period and rear porch respectively) the
TDAB708A automatically switches to configuration mode 2
(see Fig.5).

When the TDAB708A is in configuration mode 1, the gain
of the AGC ampilifier 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
autputs control the charge or discharge current of a
capacitor connected to the AGC pin. The voltage across
this capacitar controls the gain of the video amplifier. This
is the gain control loop.

The sync level comparator is active during a positive-going
pulse atthe 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 capacitar 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 Vv
Veen digital supply voltage -0.3 +7.0 vV
Veeo output supply voltage -0.3 +7.0 vV
AVige supply voltage difference between Veca and Veep -1.0 +1.0 \Y%
supply voltage difference between Veeg and Vecp -1.0 +1.0 vV
supply voltage difference between Veca and Veco ~1.0 +1.0 V
Vi input voltage —.3 Vaca V
lo output current 0 +10 mA
Tsig storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
Tj junction temperature 0 +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rin j-a thermal resistance from junction to ambient in free air
SOT117-1 55 KW
SOT136-1 70 K/w

June 1994




Philips Semiconductors

Product specification
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TDA8708A

CHARACTERISTICS
Veca=Vato Vo3 =451055V; Veop = Vg to Vg =4.5t055V; Voo = V710 Vg =4.2 10 5.5 V: AGND and DGND
shorted together; Vica to Vegp = -0.5 10 0.5 V, Veeo to Veep = -0.5t0 +0.5 V; Voea to Veeg = -0.5t0 +0.5 V:

Tamb = 0 t0 +70 °C; typical readings taken at Veea = Voep = Veco = 5 V and Tamb = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies
Veea analog supply voltage 4.5 5.0 55 Vv
Veeo digital supply voltage 4.5 5.0 55 vV
Vecao TTL output supply voltage 42 50 55 Vv
lcca analog supply current - 37 45 mA
feco digital supply current - 24 30 mA
oo TTL output supply current TTL load (see Fig.8) - 12 16 mA
Video amplifier inputs
VIN{D TO 2} INPUTS
Vi(p-p) input voltage (peak-to-peak value) | AGC load with external | 0.6 5 1.5 v
capacitor; note 1
|Zil input impedance f,= 6 MHz 10 20 - kG
C input capacitance fi=6 MHz - 1 - pF
IO AND 11 TTL INPUTS (SEE TABLE 1)
ViL LOW level input voltage Q - 0.8 v
Viy HIGH level input voltage 2.0 - Veen |V
I LOW level input current Vi=04V -400 - - HA
IH HIGH level input current V=27V - - 20 A
GATE A AND GATE B TTL INPUTS (SEE FIGS 4 AND 5)
Vi LOW level input voitage 0 - 0.8 v
ViH HIGH level input voltage 2.0 - Veeo |V
e LOW level input current Vi=04V -400 |- - LA
Iy HIGH level input current V=27V - - 20 LA
tw pulse width see Fig.5 2 - - WS
RPEAK INPUT (PIN 28)
I28(tmin | minimum peak level current Rog =082 |— [80 I 150 IpA
AGC INPUT (PIN 25)
Vas(min) AGC voltage for minimum gain - 2.8 - v
Vo5imax) AGC voltage for maximum gain - 4.0 - Vv
AGC output current see Table 2
CLAMP INPUT (PIN 24)
Voy ctamp valtage for code 128 output - 3.5 - v
lo4 clamp output current see Table 3
June 1994 6
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

Video amplifier outputs

ANQUT oUTPUT {PIN 19)

Vi9(p-p} AC output voltage Vyin = 1.33 V (p-p); - 1.33 - vV

{(peak-to-peak value) Va5 =36V

l1g internal current source Ry = 2.0 25 - mA

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

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

Zig output impedance - 20 - Q

Video amplifier dynamic characteristics

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

Gais differential gain Vyin = 1.33 V (p-p); - 2 - %
Va5 = 3.6V

Qdiff differential phase Vyin = 1.33 V (p-p); - 0.8 - deg
Va5 =36V

B -3 dB bandwidth 12 - - MHz

SN signal-to-noise ratio note 4 60 - - dB

SVRR1 supply voltage ripple rejection note 5 - 45 - dB

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

Gatab gain stability as a function of supply | see Fig.10 - N 5 %

voltage and temperature

Analog-to-digital converter inputs

CLKINPUT (PIN 5)

VL LOW fevel input voltage 0 - 0.8 vV

Vi HIGH level input voltage 2.0 - Veen |V

mn LOW level input current Ve =04V -400 |- - pA

. HIGH level input current Vek =27V - - 100 pA

1Zi| input impedance foai= 10 MHz - 4 - kQ

C input capacitance fo = 10 MMz - 4.5 - pF

OF INPUT {3-STATE; SEE TABLE 4)

Vi LOW level input voltage 0 - 0.2 V

Vig HIGH level input voltage 28 - Veep |V

Vg input voltage in high impedance state - 1.15 - V

I [.OW level input current =370 |-300 - WA

™ HIGH level input current - 300 450 HA

June 1994 7
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ADCIN INPUT (PIN 20; SEE TABLE 5)
Vog input voltage digital output = 00 - Veea — 242 | - v
Voo input voltage digital output = 255 - Veca— 141 - V'
Voo(p-p) input voltage amplitude - 1.0 - v

(peak-to-peak value)
lag input current - 1.0 10 LA
|Zi] input impedance fi= B MHz - 50 - MO
C input capacitance fi=6MHz - 1 - pF
Analog-to-digital converter outputs
DiGITAL OUTPUTS DO 1O D7
Vo LOW level output voltage lo =2mA 0 - 0.6 v
Vou HIGH level output voltage loL = -0.4 mA 24 - Veen |V
loz output current in 3-state mode 04V <Vo<Veep =20 - +20 A
Switching characteristics
fek(max maximum clock input frequency ] see Fig.6; note 6 [ 30 ] 32 | - | MHz
Analog signal processing (f.x = 32 MHz; see Fig.8)
Gairr differential gain Vog = 1.0V (p-p); - 2 - %
see Fig.3; note 7
Pif differential phase see Fig.3; note 7 - 2 - deg
fy fundamental harmonics (full-scale) | fi=4.43 MHz; note 7 - - 0 dB
fai harmanics (fufl-scale); fi=4.43 MHz; note 7 - -55 - dB
all components

SVRR2 supply voltage ripple rejection note 8 - 1 5 %NV
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 - - 12 LSB
Timing (fgx = 32 MHz; see Figs 6, 7 and 8)
DiGITaL oUTPUTS (C| = 15 pF; lg. = 2 mA; R = 2 kQ2)
ts sampling delay time - 2 - ns
th output hold time 6 8 - ns
tq output delay time - 16 20 ns
taez 3-state delay time; output enable - 19 25 ns
tanz 3-state delay time; output disable - 14 20 ns
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Notes
1. 0 dBis obtained at the AGC amplifier when applying Vipp) = 1.33 V.

2. The output current at pin 18 should not exceed 1 mA. The load impedance R, should be referenced to Voea and
defined as:

a} AC impedance >1 k{2 and the DC impedance >2.7 kf2.

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 mede 2 is selected.
Signal-to-noise ratio measured with 5 MHz bandwidth:
S

Y
S - 20log ANOUTC (P P} 4t B = 5 MHz.
N ANOUTY (RMS noise)

5. The voltage ratio is expressed as:

Moea G
Veen  AG

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

8. 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.

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 1V of supply
variation:

SVRR2 = ANV oo~ ViEer) T Vo0 = ViEr)
AVeea

9. Full-scale sine wave (f; = 4.4 MHz; fy, = 27 MHz).
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Table 1 Video input selection (CVBS). Table 3 CLAMP output current.
| io SELECTED INPUT DIGITAL
- 3 T GATE A | GATEB OUTPUT lcLame | MODE
0 1 VINY 1 1 output <0 fCLAMPM 1
1 0 VIND output > Q -2.5pA 1
1 1 VIN2 X 0 |X 0 pA 2
0 1 output < 64 +50 A 2
Table 2 AGC output current. 64 < output -50 pA 2
GATEA |GaTEB| PIGITAL | «c | MODE® | Note
QUTPUT B
1. X =don't care.
1 1 output < 255 | -2.5 pA 1
output > 255 |iagem 1 Table 4 OF input coding.
0 X output < 248 [0 pA 2 OF DO TO D7
output >248 | Iacem 2 0 active, two's complement
1 0 output <0 +2.5 A 2 high impedance
24<BOUtpUt S~z 80A 2 open circuitt!) | active, binary
output > 248 | lagem 2 Note
1. Use G =10 pF tc 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

D7 (D6 | D5|D4 |D3|D2 | D1 DO |(D7|D6 | D5 |D4!D3 | D2|D1}D0O

Underflow - 0 cCi o0 |00 0|0 0|0 R N T O I T N ¢
0 Veca—-241VE O o, 0|0 |0}0]0]|O0 0] 0 o000 O

1 - 0 c:0(0]0]0]|0 1 0|10 00|00 1

254 - 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0]
255 Veca— 141V 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Overflow - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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e

5 MHz sine wave ——=

1.0V

025V

y 64 ps J MBBI5I

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

digital Pnass
output
level
? peak-level gain control
2B e — — T
black-level
clamping
sync-level gain control
04— L |
GATE A — time
GATE B i
MCDE 1 !/

Fig.4 Control mode 1.
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digital MBBS7
output
level
}
- L - _} safety
peak-level gancontrol /1 N\ __ {margin

Dl — — e

standarg piciure
level

black-level
clamping

sync-fevel conirol

Q
1 -!w — = fime
GATE A h
Ty
GATE B \
MQDE 2 & I)
Fig.5 Control mede 2.
CLK clock input
input - C — relerence leve!
(1.6 Y)
"ds
sample
sample N+1
N-2 !
sample sample v
analog N-1 N
Input l l
e \/
24V
data
outpuls  dataN-3 dataN-2 data N-1 data N data N +1
DO to D7)
04V
MBE95S

Fig.6 Timing diagram for data output.
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—
OF open
Input
data T, high - impedance 24V
autputs 7/1wo's complemant %“ binary
(Do1lo D7) 2 i /l 04V
-l typz e ot L7 — MBBYsE

Fig.7 Output format timing diagram,

VEoo
2 k2
DO to D7 l_ @
I 15 pF
INS16
ar
tN3064
MBDBES
DGND

Fig.8 Load circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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DOto D7

kSl

-

MBOYS5 i

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

MSAS7E
12 T ! i |
a .
(GB) | e i —
8 //::"’
5% 4/ '
v
\ ) ///
//
/| //
/,
e
0 ALt
! ’/;‘ A‘-— :;;
Z
4 L
- - gy
f— —'44
78 N—
26 3 34 38 42 46
Vo5 (V)

(1) Typical value Veea = Veep = 5 Y, Tamn = 256 °C).
(2) Minimum and maximum values (temperature and supply).

Fig.10 Gain control curve.
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INTERNAL PIN CIRCUITRY
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Philips Semiconductors

Product specification

Yideo analog input interface

TDA8708A

APPLICATION INFORMATION
Additional information can be found in the |aboratory report “FBL/ANS308".

330 82
—11 28
—2 27 |——+— horizontal sync
data outpuis
—3 26— horizontal clamp
220 nF
—4 25—

100 @ 33 pF 1BaF
clock — DLﬁ 5 24— &

6 23—k f f

22 nF

ot ; 1uF 10 nF

Ty 7 22—<—T—’I—NW\—+5\/

1uH
228 — o5 F TDAB70BA s
Q-L B 21 —4-—-| |—+ +5V
1uF
T«-—b—— 9 20—«
10 pF LOW PASS @
; FILTER
—i10 19 >
4.7 uF
— 11 18 ]
data outpuls < 4.7 uF 750
—412 17 |}
47 yF B0
—13 16—
26 g
—— 14 15 —4—
MBBIET - § ’

(1) Iis recommended to dacouple Vcgg through a 22 € resistor especially when
the output data of TCAB70BA inlerfaces with a capacitive CMCS Inad devica.

{2} See Figs 13 and 15 for examplas of the low-pass filters.

Fig.12 Application diagram.
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Philips Semiconductors Product specification

Video analog input interface TDA8708A

22 yH 22 pH

ANGUT 68a
(pin 19)

12 pF 12 pF
1 11 . ADCIN
I 11 ’ T {pin 20)
2.2 k2 v
Q
T2?pF TGB[JF T27pF

+ MBBGAE - 1

Vi

Yoca
{pin 22

This filler can be adapted to various applications with respect to performarce requirements, An input and cutput impedance of ai [east 680 S and 2.2 k)
must in any event be applied.

Fig.13 Example of a low-pass filter for CVBS and Y signals.

Characteristics of Fig. 13
+ Order 5; adapted CHEBYSHEV

o ) ‘ MSABE2 L] Rippie ps 0.4 dB
o | « f =65MHzat —3dB
(B} , \{ \ ' * faoien = 8.75 MHz.

\ A

-120

N I J_LJ
10 20 f (MHzZ) 30

- 160

Fig.14 Frequency response for filter shown in
Fig.13.

-
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Philips Semiconductors Product specification

Video analog input interface TDAB708A

82 uH
ADOUT 680 O v ADGIN

{pin 19) —L *~ (pin 20)
_ I 2.2 k) IV
Vi 'Es pE T 15 pF Eﬁ °
{

MSAG7E

Veoa
{pin 22)

This filter can be adapted o various applications with respect o performance requiremants, An input and cutput impedance of at least 680 Q and 2.2 k2
must in any event be applied.

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

Characteristics of Fig. 15

+ Order 5; adapted CHEBYSHEV
MSABEY » Ripple p<0.4dB

Or— — 1 I
. A—\k ‘ * f=65MHzat ~3dB.
(dB) i ‘
N

-20 \

\ i

w0 N

; N
el L AN

I (MHz)

Fig.16 Frequency response for filter shown in Fig.15.
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National
Semiconductor

LM1881, LM1881-X
Video Sync Separator

General Description

The LM1881 Video sync separator extracts timing informa-
tion including composite and vertical sync, burst/back parch
timing. and cdd/even fieid information from standard nega-
tive going sync NTSC, PAL" and SECAM video signais with
amplitude from 0.5V to 2V p-p. The integrated circuit is also
capabie of providing sync separation for nen-standard,
faster horizonta! rate video signals. The vertical cutput 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 peried, such as
might be the case for & non-standard video signal.

June 2003

Features

AG coupled composite input signal
>10 k{2 inpui resistance

<10 mA power supply drain current
Composite sync and vertical cutputs
Cdd/even field output

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)

® -40°C to +85°'C operation (LM1881-X)

Connection Diagram

LM1881N

COMPOSITE

COMPOSITE
VIOED INPUT® I 2
VERTICAL
SYNC OUTPUT

Vee
e O 5- 12V

——————————————— GDD/EVEN OUTPUT
0.1 uf

RsET

£80 KO
BURST/BACK PORCH
QUTRUT

COMPGSITE
YIDEQ INPUT

COMPOSITE
SYNC OUTPUT

VERTICAL

SYNC QUTPUT

aursT outeur L U u u U

OBD/EVEN

U —u

QUTEUT

00815007

Order Number LM1881M or |.M1881N (0°C to +70°C)
Order Number LM1881M-X or LM1881N-X (-40°C to +85°C)
See NS Package Number MOBA or NOSBE

"FAL ir this datasheel reters to Earopean broadcast TV standard "Phase Alternaling Line”. and net 1o Programmable Array Logic,

& 2003 Naticnal Semiconductor Corporation DS002150

www. national.com
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LM1881, LM1881-X

Absolute Maximum Ratings Note 1) Package Dissipation {Note 2) 1100 mW
If Military/Aerospace specified devices are required, Storage Temperature Range -65°C to +150°C
please contact the National Semiconductor Sales Office/ ESD Susceptibility (Note 3) 2 kY
Distributars for availability and specifications. Soldering Information
Supply Voltage 13.2V Dual-In-Line Package (10 sec.) 260'C
Input Voltage 3 Vppe (Voo = 5V) Smail Outline Package
8 Vip (Voo 2 8V) Vapor Phase (60 sec.) 215°C
Qutput Sink Currents; Pins, 1, 3, 5 5 mA Infrared (15 sec.) 220°C
Qutput Sink Current; Pin 7 2 mA
Electrical Characteristics LM1881
Voo = 5Y, Rger = 680 kL), T, = 0°C to +70°C by correlation with 100% electrical testing at T,=25'C
Parameter Conditions Min Typ (Note 4} Max Units
Supply Current Qutputs at Voo = 5V 5.2 10 mA
Logic | Veor = 12V 55 12
DC Input Voltage Pin 2 1.3 15 1.8 v
input Threshold Voltage (Note 5) 55 70 85 mv
input Discharge Current Pin 2, V|, =2V 6 11 16 HA
Input Clamp Charge Current Pin 2; Vi = 1V 0.2 0.8 mA
Rset Pin Reference Voltage Pin &; (Note 6) 1.10 1.22 1.35 v
Composite Sync. & Vertical laur = 40 pA: Voo = 5V 4.0 45 v
Qutputs Logic 1 Ve =12V 11.0
lour = 1.6 MA Voo = 5V 2.4 3.6 v
Logic 1 Voo = 12V 10.0
Burst Gate & QOdd/Even lour = 40 pA; Ve = 8V 4.0 4.5 Y,
Outpuis Logic 1 Vgo = 12V 11.0
Composite Sync. Output lour = =1.6 mA; Logic 0; Pin 1 0.2 0.8 v
Vertical Sync. Output lout = —-1.8 mA; Logic ; Pin 3 0.2 0.8 v
Burst Gate Cutput loyr = —1.8 mA; Logic 0; Pin 5 0.2 0.8 vV
Qdd/Even Output loyr = —1.86 mA; Logic 0; Pin 7 0.2 0.8 v
Verticat Sync Width 190 230 300 us
Burst Gate Width 2.7 k{2 from Pin 5 to Ve 25 4 4.7 HS
Vertical Default Time (Naote 7} 32 85 80 Hs

www.national.com




Electrical Characteristics LM1881-X

Ve = BV, Rger = 680 k(); T, = —-40°C to +85°C by correlaticn with 100% electrical testing at T,=25C

Parameter Conditions Min Typ Max Units
3upply Current Qutputs at Vo = 5V 5.2 10 mA
Logic 1 Ve = 12V 55 12
3C Input Vcltage Pin 2 1.3 1.5 1.8 Vv
nput Threshold Voltage 55 70 85 my
nput Discharge Current Pin 2; Vj, = 2V 6 11 16 WA
nput Clamp Charge Current Pin 2; Vi = 1V 0.2 08 mA
Ager Pin Reference Voitage Pin &; 1.10 1.22 1.35 v
Zompasite Sync. & Vertical lour = 40 pA; Voo = BY 4.0 4.5 v
Jutputs Lagic 1 Voo = 12V 11.0
lout = 1.6 MA Vee = 5V 2.4 3.6 v
Logic 1 Voo = 12V 10.0
Jurst Gate & Odd/Even lour = 40 pA; Ve = 5V 4.0 4.5 v
Jutputs Logic 1 Ve = 12V 11.0
Samposite Sync. Output louT = =1.6 MA,; Logic 0; Pin 1 0.2 0.8 v
Jertical Sync. Cutput lout = =1.6 mA,; Logic 0; Pin 3 0.2 0.8 v
Jurst Gate Output lour = =1.6 MmA; Logic 0; Pin 5 0.2 0.8 v
Jdd/Even Output lur = =1.6 mA; Logic 0; Pin 7 0.2 0.8 v
Jertical Sync Width 140 230 588 ps
3urst Gate Width 2.7 kQ from Pin 5 10 Ve 22 4 4.7 us
Jertical Default Time a2 865 90 Hs

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to ihe device may occur. For guaranteed specifications and test conditions, see the

Eiectncal Characterislics. The guaranieed specilications apply only for the lest conditions listed.

Note 2: For cperaticn in ambienl temperalures above 25°C, the device must be derated based on a 150°C maximum junction temperature and a package thermal

resistance ol 11G°C/W, yunclion to ambient.

Note 3: ESD susceplibility lest uses the “human body madel. 100 oF discharged through a 1.5 kil resistor”,

Note 4: Typicals are at T, = 25°C and represent the most likely parameinc norm.

Note 5: Relalive aiiference between the inpul clamp voltage and the minimum input valtage which produces a horizontal output pulse.

Note 6: Caretu! attenlion should be made 1o prevent parasitic capacitance coupling from any cutput pin (Pins 1, 3, 5 and 7) 1o the Aggr pin (Pin 6).

Note 7: Delay time between the starl of vertical sync {at input) and the vertical oulput pulse.

Typical Performance Characteristics

Rser Value Selection
vs Vertical Serration
Pulse Separation

1400

T ; T T
NOTE: Refer to lhe Verlical Sync Dutput
saclion under Application Motes.
1 |
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LM1881, LM1881-X

Typical Performance Characteristics (continuea)
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Application Notes

The LM1881 is designed to strip the synchronization signals
fram cemposite video sources that are in, or similar to, the
N.T.S5.C. format. Input signals with positive polarity video
(increasing signal voltage signilies increasing scene bright-
ness) from 0.5V (p-p) 1o 2V (p-p) can be accommodatad.
The LM1881 operates from a single supply voltage between
5V DC and 12V DC. The only required external components
besides a power supply decaupling 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. Rg.,)
allows the LM 1881 tc be adjusted far source signals with line
scan frequencies differing from 15.734 kHz. Four major sync
signais are available from the I/C; composite sync including
both horizontal and vertical scan timing information; a verti-

Vertical Pulse
Width vs Bger

1.0 /
08 /
= 08
= /
D04 7
0.2
0.0
0 100 200 300 400 500
VERTICAL PULSE W!DTH
(ns)
00815010
Supply Current vs
Supply Voltage
10
8
:E 3
o r
S

00915002

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 fislds for mamory 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 undarstand the LM1881 timing information and the
type of signals that are used, refer to Figure 1(a-e) which
shows a portion of the compaosite video signal from the end
of one field through the beginning of the next field.
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Application Notes (continueq)

COMPOSITE SYNC QUTPUT

The composite syn¢ cutput, Figure 1(b), is simply a repro-
duction of the signal waveform below the composite video
bigck level, with the video completely removed. This is ob-
tained by clamping the videc signal sync tips to 1.5V DC at
Pin 2 and using a comparater threshold set just above this
veltage to strip the sync signal, which is then buffered out to
Pin 1. The threshold separation from the clamped sync tip is
nominally 7¢ mV which means that for the minimum input
level ot 0.5V (p-p}. the clipping level is close 10 the halfway
point on the syne pulse amplitude (shown by the dashed line
an Figwe 1(g). This threshold separation is independant of
the signal amplitude, tharefore, for a 2V (p-p) input the
clipping levet 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 wvideo 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 pericds
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 752, a 620
resistar in sefies 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 wavelorm: however, any subcarrier
content in the signal will be attenuated by almost 18 dB,
effectively taking it below the comparater threshold. Filtering
will aisc helg 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 fitter. 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 ariginal video may also underge pro-
cessing, the need for time delay correction will depend on
the total system. not just tha sync stripper.

VERTICAL SYNC OUTPUT

A vertical sync output is derived by internally integrating the
compesite sync waveform (Figure 2). To understand the
generaticn of the vertical sync pulse, refer to the lower lefi
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 vecltage refer-
ence called V, going to one of its inputs. Both comparators
have a common input at their naninverting input coming from
the internal integrator. The internal integrator is used for
integrating the composite sync signal. This signal comes
fram the input side of the composite sync buffer and are
positive going sync pulses. The capacitor to the integrator is
internzl 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 veltage during the normal
horizontal lines because the integrator has a very short time
0 charge the capaciter. which is during the horizontal syne
period. The equalizalion pulses will keep the output voltage
of the integrator at about the same level, below the V,.
During the vertical sync period the namow going positive
pulses shown in Figure 7 is called the serration pulse. The
wide negative portion of the vertical sync pericd is called the
vartical sync pulse. At the stant 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” Hip-flop by the falling edge of the serration pulse
{remermber 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-fiop enables the internal oscilkator and also clocks the
ODL/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 Rgey. 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 "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 herizontal 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
ling). 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 o charge its internal capacitor above V,.

With Rger too large the charging current of the integrator will
be 1oo smali to charge the capacitor above V,, thus there wil
be no vertical synch output pulse. As mentioned above, Rger
also sets the frequency of the internal oscillatar. If the oscil-
lator runs too fast its eight cycles will he shorter than the
vertical sync portion of the compasite sync. Under this con-
dition another vertical sync pulse can be generated on one of
the later serration pulse after the civide by B 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 Rgey” graph. Using NTSC as an example,
lets see how these two graphs relate to each other. The
Hornzontal ling is 64 s lang, or 32 ps for a horizontal half
line. Now round this off to 30 ps. In the "Ry Value Selection
vs Vertical Serration Pulse Separation” graph the minimum
resistor value for 30 ps serration pulse separation is about
550 k2. Going to the "Vertical Pulse Width vs Rgey” graph
one can see that 550 kQ gives a vertical pulse width of about
180 ps, the total time for the vertical sync period of NTSC (3
horizontal lines), A 550 k(2 will set the internal oscillator to a
frequency such that eight cycles gives a time of 180 s, just
tong 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 syn¢ pericd is unusually long and has no
serration pulses. With a very long vertical sync time the
integrator has time to eharge 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

www.national.com
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LM1881, LM1881-X

App' ication Notes (continueq)

flip-flop is toggled by the default comparatar, starting the
vertical sync puise at pin 3 of the LM1881. If the default
vertical sync period ends before the end of the input vertical
sync pericd, then the falling edge of the vertical sync {posi-
tive pulse at the "0 flip-flep) will clock the high cutput 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 Rgez+" graph
shows the relationship between the Bge value and the
defay time from the start of the vertical sync period before
the default vertical sync pulse is generated. Using the NTSC
exampla again the smallest resistor for Rger is 500 kL. 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
Rger with a video timing standard that has no serration
pulses during the vertical blanking. If the default vertical sync
s 10 be used this is a very easy task. Use the “Vertical
Default Sync Delay Time vs Rger” graph to select the nec-
assary Rgpr to give the desired delay time for the vertical
syne outgput signal. it a second pulse is undesirakle, then
chack the “Vertical Pulse Width vs Rge ;" graph to make sure

START OF FIELD 1 (ODD)

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
prefarred design may be to start the vertical sync puise at the
end of the vertical sync period, similar to starting the verticat
sync pulse after the first serration pulse. A VGA standard is
to be used as an example to show how this is done, In this
standard a horizontal line is 32 us long. The vertical sync
pericd is two horizontal lines long, or 64 ps. The vertical
default sync delay time must be tonger than the vertical
sync period of 64 ps. In this case Rger must be larger than
680 k. Rger must still be small enough for the output of the
integrator to reach V, hetore the end of the verticat period of
the input pulse. The first graph can be used to confirm that
Rset is small encugh for the integrator. Instead of using the
veftical serration pulse separation, use the actual pulse
width of the vertical sync period, or 84 ps in this example.
This graph is linear, meaning that a value as large as 2.7 M(}
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 Rger under 2.0 M. In this example a value of 1.0
ML) is selected, well above the minimum of 680 k{2 With this
value for Rger the pulse width of the vertical sync output
pulse of the LM1881 is about 340 pus.

VERTICAL BLANKING INTERVAL
vicEp  END OF FIELD 2 (EVEN) [w— FQUALIZING oo SERRATED | EQUALIZING PEAK
HURST \ & BOTTOM OF PICTURE PULSES VERTICAL PULSE PULSES TOP OF PICTURE _/[WHITE
= e VR
BLACK
/| LEVEL
a CLIP
LEVEL
|--IH—-‘ - 1-4—2-~3»+‘[4ﬂ-+5_—<—5-—--7-—--5-—--9-—4-1o--a-a Le w2t \[SYNC
TIPS
63.5 us 31.8 us 2.4 us 4.7 us
—— 230 us typ —bﬁ
iy}
Ll
C
31
4w
QD0 FIELD
d
EVEN FIELD
e ‘ W
o ]
4 us typ. 63.5 ps
00915003

FIGURE 1. (a) Compaosite Video; (b) Composite Sync; (¢) Vertical Qutput Pulse;
(d) Odd/Even Field Index; {e) Burst Gate/Back Porch Clamp
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Application Notes (continued)

DEFALLT

SUPPLY
g VOLTAGE
REG +» O -0
7 OPD/EVEN
) FIELD
INDEX
— C
CLK
CAPACITOR 5
CHARGE Reer
CURRENT 680 Kk
0.1 uf

5 BJRST GATE/
—( BACK PORCH
CLANP

‘Components Optiona:, See Text

0095004

FIGURE 2.

ODD/EVEN FIELD PULSE

An unusual feature of LM1881 is an output level frem Pin 7
that identities the wideo field present at the input to the
LM1881. This can be useful in frame memory starage appli-
cations or in extracting test signals that occur in altermate
fields. For a composite viceo signal that is intarlaced, 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 ieading 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
cdd field.

To detect the odd/even fields the LM1881 again integrates
the composite sync waveform (Figure 2). A capacitor is
charged during the pericd between sync pulses and dis-
charged when the sync pulse is present. The period between
normal horizontal sync pulses is enough to aflow the capaci-
tor voltage to reach a threshold level of a comparator that
clears a flip-flop which is alse being clocked by the sync
waveform. When the vertical interval is reached, the shorter

integration time between equalizing pulses pravents this
threshold from being reachad 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 effect as
an equalizing pulse period, the Q output will have a different
polarity on successive lields. 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 & composite video signal, the chroma burst is located on
the backparch of the horizontal blanking period. This petiod,
approximately 4.8 s long, is alsa the black evel reference
for the subsequent video scan line. The LM 1881 generates a
pulse at Fin 5 that can be used either to retrieve the chroma
burst fram 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 abtained
simply by charging an internal capacitor starting on the
trailing edge of the horizontal sync pulses. Simultanesously
the output of Pin 5 is pulted 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

www.national.com
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LM1881, LM1881-X

Application Notes (continued)

usirg a series C-R netwerk. This may be necessary in
applications which require high horizontal scan rates in com-
hination with normal {80 Hz—120 Hz) vertical scan rates.

APPLICATIONS

Apart from exiracting 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 aliows DC restoration of
the original video waveform for display or remodulaticn on
an R.F. carrier, and retrigval 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
particutarly useful since it begins at a precise time—the
rising edge of the first vertical serration in the sync wave-
farm. 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 wavsferm following the
start of the vertical output pulse.

The vertical blanking interval is praving popular as a means
1o transmit data which will not appear on a normal T.V.
receiver screen, Data can be inserted beginning with line 10
(the first horizental 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.5., ling 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
Videolex/Teletext data. Several institutions are propesing 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 serratian, sixteen

positive or negative transitians later will be the start of line 14
in either fietd. 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-
ticns 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 for a non-interlaced video
system (computer monitor). When a pardicutar line in onky
one field of an interlaced video signal is desired, the odd/
even field index cutput 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.
Additicnal counters can be added as described previgusly
for either higher starting line numbers or an increased num-
ber of contiguous output lines. The back parch pulse cutput
of the LM1881 is used to gate the video input's black level
through a low pass filter (10 kL2, 10 pF) providing black level
restoration at the video output when the output selected
line(s) ts not being gated through.
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