Philips Semiconductors

Product specification

Video analog input interface

TDA8708A

FEATURES

8-bit resolution

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)

Clamp and Automatic Gain Control (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 TDA87088B 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 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 \%
Veen digital supply volitage 4.5 5.0 5.5 \
Veeo TTL output supply voltage 4.2 5.0 5.5 \%
lcca analog supply current - 37 45 mA
leep 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
fek(max) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC ampilifier) 12 18 - MHz
Piot total power dissipation L 365 500 mw

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAB708A 28 DIP plastic SOTH17-1
TDABT08AT 28 S028L plastic SOT136-1
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Fig.1 Block diagram.
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PINNING
SYMBOL | PIN DESCRIPTION
D7 1 ] data output; bit 7 (MSB)
D& 2 | data output; bit &
D5 3 |data output; bit 5
D4 4 | data output; bit 4
CLK 5 | clock input
Veen 6 | digital supply voitage (+5 V) D7 (1 U 28] RPEAK
Veeo 7 | TTL outputs supply voltage (+5 V) D6 27] GATE A
DGND 8 | digital ground D5 E E GATEB
= -
(6] 9 ?aq;;igiefc)izgsgcmp enable 0s [7] E AGC
D3 10 | data output; bit 3 otk [5] [24] cLaMP
D2 11| data output; bit 2 veen (6] 23] aanD
D1 12 [ data output; bit 1 veeo (7] FDASTOBA [22] veoa
DO 13 | data output; bit 0 (LSB) DGND 8] 21] DEC
10 14 | video input selection bit O o [3] [20] ADCIN
" 15 | video input selection bit 1 D3 L‘_ﬂ E ANOUT
VINO 16 | video input 0
—— p2 [17] 18] ving
VIN1 17 | video input 1
VIN2 18 [video input 2 b1 [i2 [17] vins
ANOUT 19 | analog voltage output oo [13] [16] vino
ADCIN 20 | analog-to-digital converter input o [1a [15] 1
DEC 21 | decoupling input mBB964
Veca 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
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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 puises at the
GATE A and GATE B inputs become distinct (GATE A and
GATE B pulses are synchronization puises occurring
during the sync period and rear porch respectively) the
TDAB8708A automatically switches to configuration mode 2
(see Fig.5).

When the TDA8708A is in configuration mode 1, the gain
of the AGC ampilifier will be roughly adjusted (sync levelto
a digital output level of 0 and the peak level 10 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 cannected 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 synclevel 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 O 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
Veea analog supply voltage -0.3 +7.0 \
Veep digital supply voltage -0.3 +7.0 \
Veco output supply voltage -0.3 +7.0 \
AVee supply voitage difference between Vcca and Veep -1.0 +1.0 A
supply voltage difference between Vo and Vegp -1.0 +1.0 A
supply voltage difference between Vcca and Vego -1.0 +1.0 \%
V) input voltage -0.3 Vceca \)
lo output current 0 +10 mA
Tsig storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
T; junction temperature 0 +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihja thermal resistance from junction to ambient in free air
SOT117-1 55 KW
SOT136-1 70 K/w
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CHARACTERISTICS

Veca =V 10 Vo3 =451055V, Veop = Vg1o0 Vg =4.5105.5 V; Voo = V710 Vg = 4.2 10 5.5 V; AGND and DGND
shorted together; Veea 10 Veep = -0.510 +0.5 V; Veeo 10 Veep = 0.5 10 +0.5V; Veea 10 Veoco = 0.5 10 +0.5V,

Tamb = 010 +70 °C; typical readings taken at Veea = Voep = Veco = 5 V and Tgnp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MN. | Tve | max |uni
Supplies
Veca analog supply voltage 4.5 5.0 55 \
Veen digital supply voltage 4.5 50 55 Y
Veco TTL output supply voltage 4.2 5.0 55 \
lcca analog supply current - 37 45 mA
lcco digital supply current - 24 30 mA
leco TTL output supply current TTL load (see Fig.8) - 12 16 mA
Video amplifier inputs
VIN(O TO 2) INPUTS
Vip-p) input voltage (peak-to-peak value) AGC load with external | 0.6 - 1.5 v
capacitor; note 1
1Zj input impedance fi= 6 MHz 10 20 - k2
C input capacitance fi=6 MHz - 1 - pF
10 AND i1 TTL INPUTS (SEE TABLE 1)
Vi LOW level input voltage 0 - 0.8 \"2
Vin HIGH level input voltage 2.0 - Veeo |V
he LOW level input current V=04V -400 - - A
WK HIGH level input current V=27V - - 20 wA
GATE A AND GATE B TTL INPUTS (SEE FIGS 4 AND 5)
VL LOW level input voltage 0 - 0.8 \
Vin HIGH level input voltage 2.0 - Veeo |V
i LOW level input current V=04V -400 |- - nA
iy HIGH level input current V=27V - - 20 pA
tw pulse width see Fig.5 2 - - us
RPEAK INPUT (PIN 28)
128 (min) I minimum peak level current Ry =0Q l ~ I 80 L1 50 I pA
AGC INPUT (PIN 25)
Vo5 (miny AGC voltage for minimum gain - 2.8 - v
Vosmax) AGC voltage for maximum gain - 4.0 - \%
AGC output current see Table 2
CLAMP INPUT (PIN 24)
Vo4 clamp voltage for code 128 output - 35 - \Y)
Iog clamp output current see Table 3
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syMmBoL | PARAMETER conomioNs | miN. [ Tve. | max [uniT
Video amplifier outputs
ANOUT ouTPUT {PIN 19)
Vigp-p) AC output voltage Vyin = 1.33 V (p-p); - 1.33 - \
(peak-to-peak value) Vo5 =3.6V
lyg internal current source R = 2.0 2.5 - mA
log-p) output current driven by the load Vanout = 1.33 V {p-p); - - 1.0 mA
note 2
Via DC output voltage for black level note 3 - Veca-224 |- \
Zo output impedance - 20 - Q2
Video amplifier dynamic characteristics
(g crosstalk between VIN inputs Veea=4.7510525V - -50 -45 dB
Gyt differential gain Vyin = 1.33 V (p-p); - 2 - %
Vo5 =3.6V
Paitt differential phase Vyin = 1.33 V (p-p); - 0.8 - deg
Vo = 3.6V
B -3 dB bandwidth 12 - - MHz
S/IN 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
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 voitage 0 - 0.8 Vv
ViH HIGH level input voltage 2.0 - Veco |V
Iy LOW level input current Ve =04V -400 |- - A
K HIGH level input current Vek =27V - - 100 HA
|Zi} input impedance fox= 10 MHz - 4 - k&2
C input capacitance fok = T0MH2z - 4.5 - pF
OF INPUT (3-STATE; SEE TABLE 4)
Vi LOW level input voltage 0 - 0.2 \%
Viy HIGH level input voltage 26 - Veeo |V
Vg input voltage in high impedance state - 1.15 - \
I LOW level input current -370 | -300 - 1A
lin HIGH level input current - 300 450 uA
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symeoL | PARAMETER conpimions | min. | Tve. [ max [unm

ADCIN INPUT (PIN 20; SEE TABLE 5)

Voo input voltage digital output = 00 - Veea —2.42 | - \
Voo input voltage digital output = 255 - Veea—1.41 (- \4
Vao(p-p) input voltage amplitude - 1.0 - \Y%

(peak-to-peak value)

log input current - 1.0 10 nA
1Zi input impedance fi= 6 MHz - 50 - M
C input capacitance fi=6 MHz - 1 - pF
Analog-to-digital converter outputs

DiGITAL ouTPUTS DO TO D7

Vor LOW level output voltage loL =2 mA 0 - 0.6 \%
Vou HIGH level output voltage lop = -0.4 mA 24 - Veen \
loz output current in 3-state mode 04V <Vg<Veep -20 - +20 HA
Switching characteristics

feik(max) J maximum clock input frequency | see Fig.6; note 6 ] 30 l 32 I - l MHz
Analog signal processing (fo = 32 MHz; see Fig.8)

Gui differential gain Vo = 1.0V (p-p); - 2 - %

see Fig.3; note 7
it differential phase see Fig.3; note 7 - 2 - deg
f, fundamental harmonics (full-scale) fi= 443 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 %/
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 (fcx = 32 MHz; see Figs 6, 7 and 8)

DIGITAL oUTPUTS (C| = 15 pF; g, = 2 MA; R = 2 kQ)

tys sampling delay time - 2 - ns
th output hold time 6 8 - ns
ty output delay time - 16 20 ns
t4E7 3-state delay time; output enable - 19 25 ns
4Dz 3-state delay time; output disable - 14 20 ns
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Notes
1. 0 dB is obtained at the AGC amplifier when applying Vig.p) = 1.33 V.

2. The output current at pin 19 should not exceed 1 mA. The load impedance R, should be referenced to Vcca and
defined as:

a) AC impedance =1 k2 and the DC impedance >2.7 k2.

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

v
2 _ 20 log_ANOUTCP P 4B - 5MHz
N ANOUTY (RMS noise)

5. The voltage ratio is expressed as:

Meea G
x — forV, = 1V (p-p), gain at 100 kHz = 1 and 1 V supply variation.
Veca AG

SVRR1 = 20 log

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.
These measurements are realized on analog signals after a digital-to-analog conversion (TDAB702 is used).

8. The supply voliage rejection is the relative variation of the analog signal (full-scale signal at input) for 1 V of supply
variation:
A V60 ~Viery) + Vigony = Vigrry)

SVRR2 =
AVCCA

9. Full-scate sine wave (f = 4.4 MHz; f, = 27 MHz).
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Table 1 Video input selection (CVBS). Table 3 CLAMP output current.
" 10 SELECTED INPUT GATE A | GATEB DIGITAL lcuame | MODE
) 0 VINO QUTPUT
0 1 VIN1 1 1 output < 0 leLAMPM 1
1 0 VINZ output > 0 -2.5 pnA 1
1 1 VIN2 Xt 0 |x 0uA 2
0 1 output < 64 +50 uA 2
Table 2 AGC output current. 64 < output ~50 nA 2
GATE A |GaTeB | DIGITAL lagc | MODE®@ | Note
QUTPUT
1. X =don' care.
1 1 output < 255 | -2.5 1A 1
output > 255 {lagem 1 Table 4 OF input coding.
0 XM |output < 248 | 0 pA 2 OF DO TO D7
output > 248 | lagom 2 0 active, two's complement
1 0 output < 0 +2.5 uA 2 3 high impedance
0<output< | -2.5nA 2 open circuit | active, binary
248
output > 248 | lagem 2 Note
1. Use C =10 pF to DGND.
Note

1. X =don't care.

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

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

BINARY OUTPUTS TWO'S COMPLEMENT
STEP VapcIN
p7|Ds|D5|Da|D3|D2|D1|D0|D7|D6|D5|Da|D3|D2|D1|DO
Underflow - o]lo]Jo|lo|lo]o|loflo|1]ofo]o|lo]o]o]o
0 Veen-241v| o Jolo]lolo]o|lo]Jo|l1]Jo]Jololo]ololfo
1 - olof{o]lololo]Jo|[1]1]oloflo]olo

254 - 11111+ f1]o]lol1{1]1][1]1]1]o
255 Veea=tatv| 1 11111+ lol 1]t 1]1]1]1
Overflow - R R R R R E
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10V
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Fig.3 Test signal on the ADCIN pin for differential gain and phase measurements.
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Fig.4 Control mode 1.
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Fig.5 Control mode 2.
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Fig.6 Timing diagram for data output.
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OF open

inpul T ; o

data high—impedance / 24v
outputs /2 two's complement
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. ldDI - Y lsz,,> MBBISE

Fig.7 Output format timing diagram.
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Fig.8 Load circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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veeo

2kQ

/31

)
IN916

: or
IN3064

DO to D7

MBBI5S 2
DGND

Fig.9 Load circuit for timing measurement; 3-state outputs (OF: fi= 1 MHz; Vor =3 V).
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(1) Typical value (Vcca = Veep = 5 Vi Tams =25 °C).
(2) Minimum and maximum values (temperature and supply)

Fig.10 Gain control curve.
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APPLICATION INFORMATION

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

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

330 €2
—1 28
—1 2 27— horizontal sync
data outputs
—3 26 [—<— horizontal clamp
220 nF
R 25—
33 pF
100 &2 I P 18aF
clock 5 24—k
6 23K T f
22 nf
) ; 1pF 10 nF
15V 7 22*—u1"H'_'+5V
n
29 Loy TDAB7D8A
+
§—L 8 2tfe—F— +5v
1uF
T 20
10 pF LOW PASS|
;, FILTER
— 10 19
4.7 pF
— 11 18 J|
dat tput:
ata outputs AT WF 50
— 12 17—
4.7 pF 750
—13 16—
75
——1 14 15 p—<4—
MBBO67 - 1

{1) Itis recommended lo decouple Vccg through a 22 42 resistor especially when
the output data of TDA8708A interfaces with a capacitive CMOS load device.

Fig.12 Application diagram.
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22 uH 22 uH

ANOUT 1 . ADCIN
(pin 19) ! -L ) T (pin 20)
22 kR
Vi Vo
T27pF TSBpF T27pF
} MBB9EE - 1
Vcoa
(pin 22)

This fiter can be adapted to various applications with respect to performance requirements. An input and output impedance of at least 680 Q and 2.2 k2
mustin 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 MSAE82 * Ripplep <0.4dB
. \ «f =6.5MHzat -3dB
(a8 \ * fhoteh = 9.75 MHz.

-40

MEREL

=120

160 Lol o
0 10 20

f (MHz)

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

ADOUT 680 2

ADCIN
(pin 19)

(pin 20)

Vi Vo

Veea
(pin 22)

This filter can be adapted to various applications with respect to performance requirements. An input and output impedance of at least 680 (2 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

0 MAGE1 * Ripplep<04dB
a "’""\\ * t=65MHz at -3 dB.
(dB)
-10 \\\
-20 \\\
N
-30
™~
™ ~N
N
-40
0 10 f (MH2)

Fig.16 Frequency response for filter shown in Fig.15.
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e . o General description
Function
Catalog by . . . . . . . . - . . . -
* System * The TDA8708A isan analog input interface for video signal processing. It includes a video amplifier with clamp and gain control, an 8-bit anal og-to-digital
Sysem converter (ADC) with asampling rate of 32 MHz and an input selector.
« Cross-reference
TR n Features
* information _ .
Distributors Go - 8-bitresolution
*Herel . 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)

. Clamp and Automatic Gain Control (AGC) functionsfor CVBSand Y signals

. No sample-and-hold circuit required.

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

= Applications

. Video signal decoding

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

. Framegrabbing.

An Overview Of Data Converters (date 01-Dec-91)
A High-Speed Converter For Every Application (date 18-Sep-96)
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= Products, packages, availability and ordering

Type number North American type Ordering code (12NC) Marking/Packing Package Device status Buy online
number EXET | C packing info

SOT117-1 (DIP28)

TDAS8708AT/C1 TDA8708ATD 9350 630 30112 Standard Marking * Tube Full production =
o _
TDAS708ATD-T 9350 630 30118 gﬁ”;ag!v'ark'”g Redl v SOV oy ot =

Productsin the above table are al in production. Some variants are discontinued; click here for information on these variants.

= Similar products

TDAB8708A linksto the similar products page containing an overview of products that are similar in function or related to the type number(s) aslisted on
this page. The similar products page includes products from the same catal og tree(s), relevant selection guides and products from the same functional category.

= Email/translate this product information

. Email this product information.
. Trandate this product information page from English to:

IFrench | | Translate |
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