Philips Semiconductors Integrated Circuits

Video analog input interface

Product specification

TDAS709A

f

FEATURES
8-bit resolution

« Sampling rate up to 32 MHz

GENERAL DESCRIPTION

The TDAB709A Is an analog input interface for video signal
processing. It includes a an input selector
(one out-of-three video signals), video amplifier with clamp

TTL-compatible digital inputs and outputs

« Internal reference voltage regulator

and external gain control, an 8-bit analog-to-digital
converter (ADC) with a sampling rate of 32 MHz and an

« Low-level AC clock inputs and outputs input selector.

« Clamp function with selection for ‘16’ or ‘128"

« No sample-and-hold circuit required

» Three selectable video inputs.

APPLICATIONS

» Video signal processing

« Digital picture processing

« Frame grabbing.

« Colour difference signals (U, V)

* R, G, B signals

« Chrominance signal (C).

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.5 5.0 5.5 v
Veep digital supply voltage 4.5 5.0 5.5 \'
Vcco TTL output supply voltage 4.2 5.0 5.5 v
lcca analog supply current - 40 47 mA
lcep digital supply current - 24 30 mA
leco TTL output supply current - 12 16 mA
ILE DC integral linearity error - - +1 LSB
DLE DC differential linearity error - - +0.5 LSB
Foik(max) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (preamplifier) 12 18 - MHz
Prot total power dissipation - 380 512 mw
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDA8709A 28 DiP plastic SOT117-1
TDAS8709AT 28 S028L plastic SOT136-1
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Video analog input interface TDA8709A
BLOCK DIAGRAM
analog
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Fig.1 Block diagram.
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Video analog input interface TDAS8709A
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 o7 {1 U 28] OFS
Veep 6 | digital supply voltage (+5 V) pe [2 E oLs
Veco 7 | TTL outputs supply voltage (+5 V) os [3] 25 cLp
DGND 8 | digital ground 04 LT_ =51 GAIN
FOEN 9 |fast output chip enable
D3 10 | data output; bit 3 ow [5] 24 CLAMP
D2 11 | data output; bit 2 veen (€] 23] AaND
D1 12 | data output; bit 1 Voo [T} o [22] veea
Do 13 | data output; bit 0 (LSB) DGND 8] [21] pec
i0 14 |video input selection bit 0 roeN [7] [26] ADCIN
L 15 |video input selection bit 1 pa EE-. E ANOUT
VINO 16 |video input 0 o2 [i] ) vine
VIN1 17 |videoinput 1
VINZ2 18 |video input 2 o1 12} [37] vine
ANOUT | 19 |analog voltage output Do 13 [76] vino
ADGIN | 20 | analog-to-digital converter input to [34] 15] 1
DEC 21 | decoupling input MB8350
Veea 22 | analog supply vottage (+5 V)
AGND 23 | analog ground
CLAMP 24 | clamp capacitor connection
GAIN 25 | gain control input
CLP 26 | clamping pulse
CLS 27 |clamping level selec‘tion input Fig:2 Pin configuration.
OFS 28 | output format selection
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FUNCTIONAL DESCRIPTION chrominance or colour difference signals). While clamping

. e L . pulse at pin 27 is logic 1, the device will adjust the
TDA870.9.A s an 8 l?" ADC wm_1 internal clamping and a clamping level to the chosen value. The output format can
preamplifier with adjustable gain.

be selected between binary and two's complement at
The clamping value is switched via pin 27 between pin 28.
digital 18 (for R, G, B signals) and digital 128 (for

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Veea analog supply voltage -0.3 +7.0 Y
Veeop digital supply voltage -0.3 +7.0 \")
Veco TTL output supply voltage -0.3 +7.0 \%
AVee supply voltage difference between Veea and Veep -0.5 +0.5 \'2
supply voltage difference between Vcco and Veep -0.5 +0.5 \
supply voltage difference between Vgca and Veco -1.0 +1.0 \"
V) input voltage -0.3 +7.0 \"
lo output current - +10 mA
Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
T, junction temperature o] +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rih a thermal resistance from junction to ambient in free air
SOT117-1 55 K/w
SOT136-1 70 K/wW
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CHARACTERISTICS

Veoca=Vaat0 Vo3 =4.5105.5 V;Voep = Veto Vg =4.5t0 6.5V, Veco = V;t0Vg=4.2t1055V; AGND and DGND
shorted together; Veea 10 Veep = -0.5t0 +0.5V; Veco 10 Veep = -0.5 t0 +0.5V; Vecato Veco = -0.510 +0.5 V;

Tamb = O to +70 °C; typical readings taken at Veca = Veeo = Veco =5 V and Tomp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER conpirions | miN. | TvR. | max | unmr

Supplies
Veea analog supply voltage 4.5 5.0 5.5 v
Veco digital supply vottage 4.5 5.0 5.5 v
Veco TTL output supply voltage 4.2 5.0 5.5 \%
lcca analog supply current - 40 47 mA
lccp digital supply current - 24 30 mA
leco TTL output supply current TTL load (see Fig.7) - 12 16 mA
Preamplifier inputs
VINO To VIN2 INPUTS
Vip-p) input voltage (peak-to-peak value) note 1 0.6 - 1.5 v
|zl input impedance fi=6MHz 10 20 - kQ
C input capacitance fi=6 MHz - 1 - pF
10 AND 11 TTL INPUTS (SEE TABLE 1)
ViL LOW level input voltage 0 - 0.8 \'
Vi HIGH ievel input voltage 2.0 - Veeo |V
I LOW level input current V=04V -400 |- - pA
hH HIGH level input current V=27V - - 20 A
CLS, OFS AND CLP TTL INPUTS (SEE FI6.5)
ViL LOW level input voitage 0o - 0.8 A\
Vi HIGH level input voltage 2.0 - Veeo |V
e LOW level input current V=04V -400 |- - pA
™ HIGH level input current V=27V - - 20 nA
toLp clamp pulse width 2 - - us
GAIN INPUT (PIN 25)
V25(min) input voltage for minimum gain see Fig.9 - 1.8 - \
Vaos5(max) input voltage for maximum gain see Fig.9 - 3.8 - v
] input current - 1.0 - nA
CLAMP INPUT (PIN 24)
Vs clamp voltage for code 128 output - [35 |- v
log clamp output current see Table 2
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symBoL | PARAMETER conpmions | MiN. | TR | max. [unrr

Video amplifier outputs

ANOUT OUTPUT (PIN 19)

Vise-p AC output voltage Vor =1.33V (p-p); - 1.33 - A"

(peak-to-peak value) Vo5 =3.0V

e internal current source R = 20 25 - 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 CLS = logic 1 - Veca—-2.02 | - v

Vig DC output voltage for black level CLS = logic 0 - Veca-26 |- \"

Zyg output impedance - 20 - Q

Preamplifier dynamic characteristics

(o 7% crosstalk between VIN inputs Veca=4.75105.25V; - -50 -45 dB
note 3

Gy differential gain Vyiy = 1.33 V (p-p); - 2 - %
Va5 =3.0V

Qdiff differential phase Vyin = 1.33 V (p-p); - 0.8 - deg
Va5 = 3.0V

B —3 dB bandwidth 12 - - MHz

S/N signal-to-noise ratio note 4 €0 - - dB

SVRR1 supply voltage ripple rejection note 5 - 45 - dB

AG gain range see Fig.9 45 - +6.0 dB

Gstab gain stability as a function of supply | see Fig.9 - - 5 %

voltage and temperature

Analog-to-digital converter Inputs

CLK INPUT (PIN 5)

ViL LOW level input voltage 0 - 0.8 v

Vin HIGH level input vottage 2.0 - Veeo |V

I LOW level input current Ve = 0.4V -400 - - uA

hn HIGH level input current Ve =27V - - 100 nA

|Zi| input impedance fox = 10 MHz - 4 - kQ

Cy input capacitance fox = 10 MHz - 45 - pF

FOEN INPUT (SEE TABLE 3)

Vi LOW level input voltage 0 - 0.8 \'

Viy HIGH level input voltage 2.0 - Veep |V

I LOW level input current Vo=04V -400 - - RA

M HIGH level input current Vg=27V - - 20 HA
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Video analog input interface TDA8709A
SYMBOL | PARAMETER conDmioNs | MIN. | TR [ max. | unir
ADCIN INPUT (PIN 20; SEE TABLE 4)
Vao input voltage digital output = 00 - Veea-252| - \")
Voo Input voltage digital output = 255 - Veea-1.52| - v
Va2o(p-p) input volttage amplitude - 1.0 - A\
(peak-to-peak value)
l2o input current - 1.0 10 pA
1z 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
Vou LOW level output voltage loL =2 mA V] - 0.6 v
Vou HIGH level output voltage loL = -0.4 mA 24 - Veen |V
loz output current in 3-state mode 0.4V < Vo< Veep -20 - +20 wA
Switching characteristics
faxmax | maximum clock input frequency | see Fig.5; note 6 |30 [32 - { MHz
Analog signal processing (foix = 32 MHZ; see Fig.7)
G differential gain Vgp = 1.0V (p-p); - 2 - %
see Fig.6; note 7
Pt differentiai phase see Fig.6; note 7 - 2 - deg
fy fundamentai harmonics (full-scale) | f;= 4.43 MHz; note 7 - - 0 dB
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
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 5,6 and 7)
DIGITAL OUTPUTS (Cp = 15 pF; loL. = 2 mA; R = 2kQ)

tas sampling delay time - 2 - ns

th output hold time - 8 - ns

t4 output delay time - 16 20 ns

teez 3-state delay time; output enable - 16 25 ns

tanz 3-state delay time; output disable - 12 25 ns
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Notes to the “Characteristics”
1. 0 dB is obtained at the AGC amplifier when applying Vip.p) = 1.33 V.

2. The output cuirent at pin 19 should not exceed 1 mA. The load impedance R| should be referenced to Veoea and
defined as:

a) AC impedance =1 kQ and the DC impedance >2.7 kQ.

b) The load impedance should be coupled directly to the output of the amplifier so that the DC voltage supplied by
the clamp is not disturbed.

3. Input signals with the same amplitude. Gain is adjusted to obtain ANOUT = 1.33 V (p-p).
4. Signal-to-noise ratio measured with 5 MHz bandwidth:

v
% = 20 log—ANOUT(P-0) g . 5 MHz,

ANOUT (RMS noise)
5. The voltage ratio is expressed as:
AVeca G ) -
SVRR1 = 20 log Vi Ye forV; =1V (p-p), gainat 100 kHz=1 and 1 V supply variation.
cca

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

7. These measurements are realized on analog signals after a digital-to-analog conversion (TDA8702 Is used).

The supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) for 1 V of supply
variation;

svRR2 < 2Mwy ~ViEn) + Vio) ~Vier)
AViea
9. Full-scale sine wave (f; = 4.4 MHz; fy, = 27 MHz).
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Table 1 Video input selection (CVBS). Table 3 FOEN input coding.
n 10 SELECTED INPUT FOEN DO TO D7
o} 0 VINO 0 active, two's complement
0 1 VIN1 1 high impedance
1 0 VIN2
1 1 VIN1
Table 2 CLAMP output current.
DIGITAL
CcLS CLP OUTPUT kcLamp
1 1 output < 128 +50 pA
output > 128 -50 pA
X 0 X OpA
0 1 output < 16 +50 pA
16 < output -50 pA

Note
1. X =don't care.

Table 4 Output coding and input vohtage (typical values).

BINARY OUTPUTS TWO'S COMPLEMENT
STEP Vapcin

p7!pse|ps|pajp3|D2|D1|DO|D7|{D6|DSs|Da|D3]|D2|D1}| DO

Underflow - olo]lJojojo}jo}joOo]|O}1 clolo]J]o]J]o]oO]|O

1] Veca-262v|i ojolojojojojofo]1 ojojJo|lo]Jojo}oO

1 - 0 0 ] 0 0 0 0 1 1 0 [} 0 0 0 (1] 1

254 - 1 1 1 1 1 1 1 ojol 1 1 1 1 1 1 0

255 Veca-1.52V| 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Overflow - 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
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5 MHz sine wave ——

10V

I

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

digital Meg9e0
output
level

e e e

28| cLs=1 black-level
6| cLs=2 clamping

oL ——I l:‘cLP t

Fig.4 Control mode selection.
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clock input
— — — %= — — §— — — -\ — reference ievel
asv)
sample
N+1
sample
'i
el I na
24V
data
outputs data N-3 data N-2 data N—-1 data N data N+1
DO to D7)
04V
oty e MBEwSS

Fig.5 Timing diagram.

R — ra—
08V
%:uft)'::‘;s D7) aiv high-impedance 47/// // ::::
tdpz e—tgEZ magos7
Fig.6 Output format timing diagram.
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DOto D7

—d  MBB95S

Fig.7 Load circuit for timing measurement; data outputs (FOEN = LOW).

Veeco
DO to D7 l @
;L. 15 pF
i IN916
or
IN3064
MBD865
DGND

Fig.8 Load circuit for timing measurement; 3-state outputs (FOEN: fi= 1 MHz; Veopy = 3 V).
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MBBee! - 1

N
SN

4 /,'Z/
I

1.6 24 32 40
Va5 V)

(1) Typical value (Voca = Voo = 5 Vi Tamb = 25 °C).
@ Mini and i values {temp and supply).

Fig.2 Typical gain control curve as a function of
gain voltage.
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INTERNAL PIN CIRCUITRY
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APPLICATION INFORMATION
Additional information can be found in the laboratory report of TDA8708A “FBL/AN9308".

Veca —— 1+ +R
—1 2811+
—2 27—
data outputs
—3 26 4— hori | clamp
220 nF
"l‘ —a 25 i
100 Q@ 33 pF 180F
clock 5 24 —1R

[3 23—« E
;22"': mrf f10nr=
7 22_._J._T_m—+5v

1uH
TDAB709A
§—I—— 8 21— +5v
1uF
—19 20}«
LOW PASS @
FILTER
— 10 19
4. 7pF
—n 18
data outputs 47”’:
-1 12 17
4.7 wF
—13 16—
—— 14 15
MBB9S4 - 1
(1) ltis ded to di le Voeo th h a 22 Q2 resistor especially when

the output data of TDA8709A interfaces wnth a capacitive CMOS load device.
(2) See Figs 12, 14, 16 and 18 for examples of the low-pass filters.

Fig.11 Application diagram.
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22 pH 22 pH
ANOUT 1 ADCIN
(pin 19) I l ’ T (pin 20)
2.2 k2 v
|27pF TGBpF T27pF '.J'] °
* MBB953 - 1
Veea
(pin 22)
This fiter can be adapted to various ions with respect to perfc qui An input and output impedance of at least 680 (2 and 2.2 ke
must in any event be applied.
Fig.12 Exampie of a low-pass filter for RGB and C signals.

Characteristics of Fig.13
» Order 5; adapted CHEBYSHEV

0 MsAss2 * Rippleps0.4dB
o \ « f=65MHzat -3dB
(dB) \ * frotch = 9.65 MHz.
-40
\ |

0 10 20 f (MH) 30

Fig.13 Frequency response for filter shown in
Fig.12.
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ADOUT eson  82pH

{pin 19)

Vecea
{pin 22y

This fitter can be adapted to various applications with respect to perf qui ts. An input and output impedance of at least 680 Qand 2.2 k2
must in any event be applied.

Fig.14 Example of an economical low-pass filter for RGB and C signals.

Characteristics of Fig.15
 Order 3; adapted CHEBYSHEV
MsAsst + Ripple p s 0.4dB

¢« f=6.5MHz at -3 dB.

* [
\

N

~N

-40

° 10 20 f (MH2)

Fig.15 Frequency response for filter shown in
Fig.14.

June 1994 670

B 711082k 0079005 914 WH

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Integrated Circuits

Product specification
Video analog input interface TDA8709A
ANOUT . ADCIN
(pin 19) " (pin 20)
ﬂ I vo
% MSA883
Veceoa
pin 22)
This fiker can be adapted to various with respect to perf qui An input and output impedance of at least 680 2 and 2.2 k<3
mustin any event be applied.
Fig.16 Example of a low-pass filter for U and V signals.

' Fig.16.

0 MSAE80

a
(4B

-20 \

-40

/ —

-60

-80

=100

[ 10 20 f (MH2) 30

Fig.17 Frequency response for filter shown in
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¢ Order 5; adapted CHEBYSHEV
* Ripple p < 0.4 dB

* f=23MHzat -3dB

* frotch = 4.5 MHz.
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180 pH

ANOUT
(pin 19)

This filter can be adapted to various
must in any event be applied.

Fig.18 Example of an economical iow-pass filter for U and V signals.

with respect to performance requirements. An input and output impedance of at least 680 Q and 2.2 k2

Characteristics of Fig.19
« Order 3; adapted CHEBYSHEV
o msAs7® « Ripple ps0.3dB
o \ s f=28MHzat -3dB
8 N * frotch = 11.9 MHz.
20 [N
N\
\
-40 /
\
-80 '
0 10 2 ¢z
Fig.19 Frequency response for filter shown in
Fig.18.
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