SONY

CXD11790

8-bit 35MSPS Video A/D Converter with Clamp Function

Description

The CXD1179Q is an 8-bit CMOS A/D converter
for video with synchronizing clamp function. The
adoption of 2 step-parallel method achieves ultra-low
power consumption and a maximum conversion
speed of 35MSPS.

Features

 Resolution: 8-bit + 1/2L.SB (DL)

* Maximum sampling frequency: 35MSPS

« Low power consumption: 80mW (at 35MSPS typ.)
(reference current excluded)

« Synchronizing clamp function

» Clamp ON/OFF function

» Reference voltage self bias circuit

* Input CMOS compatible

« 3-state TTL compatible output

* Single 5V power supply

 Low input capacitance: 8pF

» Reference impedance: 330Q (typ.)

Applications
Wide range of applications that require high-speed
A/D conversion such as TV and VCR.

Structure
Silicon gate CMOS IC

32 pin QFP (Plastic)

Absolute Maximum Ratings (Ta = 25°C)
» Supply voltage Vop 7 \
* Reference voltage

VRT,VRe VDD +0.5t0Vss—0.5 V
* Input voltage  VIN Vob + 0.5t0 Vss—0.5 V

(Analog)

* Input voltage Vi Vob + 0.5t0 Vss—0.5 V
(Digital)

 Output voltage Vo Vob + 0.5t0 Vss—0.5 V
(Digital)

« Storage temperature

Tstg —55to +150 °C

Recommended Operating Conditions
* Supply voltage AVpop, AVss 4.751t0 5.25 \%
DVbb, DVss
| DVss —AVss | 0to 100 mV
» Reference input voltage
VRB 0 and above \%
VRT 2.7 and below Vv
e Analog input  VIN 1.8Vp-p above
* Clock pulse width

Tpwi, Tpwo 13ns (min) to 1.1ps (max)
« Operating ambient temperature
Topr —40 to +85 °C

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram
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Pin Description

Pin No. Symbol Equivalent circuit Description
-
1to8 | DOtoD7 ! DO (LSB) to D7 (MSB) output
9 TEST Leave open during normal usage.
10 DVbb Digital +5V
DVbD
12 CLK Clock input
DVss
Fix Pin 11 to Voo, Pins 13 and 14 to
11,13,14 | TEST

Vob or Vss during normal usage.
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Pin No. Symbol Equivalent circuit Description
DVbD
@ [ Inputs clamp pulse to Pin 15 (CLP).
15 CLP Clamps the signal voltage during Low
interval.
};
DVss
16, 19, 20 | AVpp Analog +5V
AVDD

%[ Generates approximately +2.6V when
1 VRTS shorted with VRT.
18 VRT Reference voltage (top)
24 VRB AVss Reference voltage (bottom)

AVDD -

Mo
21 VIN \04 [ Analog input

S

AVss
22,23 AVss Analog ground
AVss
][ Generates approximately +0.5V when
VRB

25 S shorted with VRB.
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Pin No. Symbol Equivalent circuit Description

Clamp reference voltage input.
Clamps so that the reference voltage
and the input signal during clamp
interval are equal.

26 VREF

AVDD

Integrates the clamp control voltage.
The relationship between the changes
in CCP voltage and in Vin voltage is
positive phase.

1,
]

27 ccP @)

AVss

28, 31 DVss Digital ground

The clamp function is enabled when
CLE = Low.

The clamp function is set to off and
the converter functions as a normal
A/D converter when CLE = High.

The clamp pulse can be measured by
connecting CLE to DVoo through a
several hundred Q resistor.

29 CLE

Data is output when OE = Low.
Pins DO to D7 are at high impedance
when OE = High.

30 OE

32 NC NC pin
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Digital Output
The following table shows the relationship between analog input voltage and digital output code.

Input signal Ste Digital output code
voltage P MSB LSB
VRT 0 11111111
127 10000000

128 01111111

VRB 255 000000O0O

Clock 2v ---

— : | |
. | | | |
Analog input i — -0 - 5 |
P N+l IN+2 I N+3 CN+4
Data output 2V --- N-2 >< N-1 >< N X N+1

Td =13ns

o : Analog signal sampling point
Timing Chart I.
tr = 4.5ns tf = 4.5ns
> _—
Lo 5V
OE input f |
I : ov
! | : Nt VoH
output 1 w L/ ' 1.3V
l ) 0, ! ,
: ! 10% ! ! VoL (# DVss)
D tPHZ ' ‘
- > i tPzH
: -~ VoH (# DVDbD)
90% ;
output 2 F~1.3V
******************** VoL

Timing Chart I1.
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Electrical Characteristics

Analog characteristics

(Fc = 35MSPS, Vop = 5V, Vre = 0.5V, VrT = 2.5V, Ta = 25°C)

Item Symbol Conditions Min. | Typ. | Max. | Unit
Vob = 4.75 t0 5.25V
Conversion speed Fc 5?\:6453) :8 ;%E\);C 0.5 35 |MSPS
fin = 1kHz ramp
énli:;? input band width BW Envelope 25 MHz
Eot Potential difference to VRT —60 -40 =20
Offset voltageﬂ Eos Potential difference to VRB +55 +75 +95 m
Integral non-linearity error | EL End point +0.5 jg LsB
Differential non-linearity error | Ep +0.3 | *0.5
Differential gain error DG NTSC 40 IRE mod ramp 1 %
Differential phase error DP Fc =14.3MSPS 0.5 deg
Aperture jitter taj 30 ps
Sampling delay tsd 2 ns
VIN = DC, VRer = 0.5V -20 0 +20
Clamp offset voltage[2 Eoc PWS = 3yis Veer = 2.5V =0 | -0 | =10 mV
Clamp pulse delay tcpd 25 ns

(i The offset voltage EOB is a potential difference between VRB and a point of position where the voltage
drops equivalent to 1/2 LSB of the voltage when the output data changes from “00000000” to “00000001".
EOT is a potential difference between VRT and a potential of point where the voltage rises equivalent to

1/2LSB of the voltage when the output data changes from “11111111” to “11111110".

2 Clamp offset voltage varies individually. When using with R, G, B 3 channels, color sliding may be

generated.
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DC characteristics (Fc = 35MSPS, Vop = 5V, VRre = 0.5V, VrT = 2.5V, Ta = 25°C)
ltem Symbol Conditions Min. | Typ. | Max. | Unit
Fc = 35MSPS
Supply current Iop NTSC ramp wave input 16 22 mA
Reference pin current IREF 4.5 6.1 8.7 mA
Analog input capacitance CiN ViN = 1.5V + 0.07Vrms 8 pF
Reference resistance
(VRT to VRe) RREF 230 330 440 Q
: VRB1 Shorts VRB and VRBS 0.52 | 0.56 | 0.60
Self-bias | Y,
VRT1-VRB: | Shorts VRT and VRTS 1.96 | 2.10 | 2.24
) VRB = AGND
Self-bias |1 VRT2 Shorts VRT and VRTS 213 | 233 | 253 Y,
. ViH VDD = 4.75 t0 5.25V 3.5
Digital input voltage ie Ta = —40 to +85°C 05 \Y
lIH VIH = VDD 5
Digital input current VDD = max HA
I ViL =0V 5
loH OE = Vss VoH=Vpp-0.5V| -1.1 -25 oA
loL Vob =min | VoL = 0.4V 37 | 65
Digital output current
lozH OE =Vpp | YOH=VDD 16 A
lozL Vbp =max | VoL = QV 16
Timing (Fc = 35MSPS, Vop = 5V, Vre = 0.5V, VrT = 2.5V, Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit
With TTL 1 gate and 10pF load
Output data delay ToL Vop = 4.75 to 5.25V 7 13 18 ns
Ta =-40to +85°C
RL = 1kQ, CL = 15pF
Tri-state output tpzn OE =5V - 0V
i ns
enable time trzL Vob = 4.75 to 5.25V 5 8 14

Ta=-40to +85°C

RL = 1kQ, CL = 15pF
Tri-state output tpHz OE =0V - 5V
disable time trLz Vobp = 4.75 to 5.25V
Ta =-40to +85°C

Fc = 14MSPS, CiN = 10pF
for NTSC wave

Clamp pulse width tcpw 1.75 | 2.75 | 3.75 | us

O The clamp pulse width is for NTSC as an example. Adjust the rate to the clamp pulse cycle (1/15.75kHz for
NTSC) for other processing systems to equal the values for NTSC.
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Electrical Characteristics Measurement Circuit

Integral non-linearity error Tri-state output measurement circuit
Differential non-linearity error measurement circuit
Offset voltage

+V
Measurement
0 point DVbD
11 S2
-7 SI:.ONIFA<B
- ! S2:.ONIFB>A
. I\ S RL
ESERE
% : E To output pino———¢
v
A<B A>B
v 8 COMPARATOR g — CL RL
IN DUT A8 B8
"cxp1179Q[ 7" 1o to BUFFER
Al B1
A —» A0 BO |«—
0 w1 .
DVM T g 000 :--00 _ _
T CLK (35MH2) 1 to 10 Note) CL includes capacitance of the probe and others.
CONTROLLER
Maximum operational speed
Differential gain error measurement circuit
Differential phase error
25v ERROR RATE
Fo-tw CX20202A-1
SG. H.P.F|-{>>—{ COUNTER
TTL i L
CXD 8 8, _ 10bit
1179Q v DIA
ECL %620 2
NTSC 5oy VECTOR
SIGNAL [ —9. SCOPE
SOURCE CLK
D.G
620 D.P.
S.G. ~ TIL
L~ _
cw) | Fc ECL 5.2V

Digital output current measurement circuit

i 0
VbD VDD
25y0———— VRT loL 2.5VO—: VRT IoH
VIN - VIN —
0_5Vo—: VRB 0.5yo——— VRB
1 —CLK + 1 —{CLK +
OF VoL M OE VoH M
I pe onD m

77 77
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Application Circuit

(1) When clamp is used (self bias used)

I +5V (Digital)

ACO4 J— 0.1
CLOCK IN 4> %
CK
CLAMP PULSE IN ©
0.01p D7
+5V (Analog) D6

A

D5

D4
VIDEO IN
# 10 750
JE—h—s D3
' D2
10P ;=
f D1
DO
+5V (Analog) L
L VREF
T 20k T GND (Digital)
GND (Analog)

UThe clamp pulse is latched by the sampling clock of ADC, but that is not necessary for basic clamp operation.
However, slight small beat may be generated as vertical sag according to the relationship between the
sampling frequency and the clamp pulse frequency. At such time, the latch circuit is effective in this case.
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(2) Digital clamp (self bias used)
T +5V (Digital)
ACO4 J_
CLOCK IN > 597 f;} 0.1u
CLAMP o>
PULSE IN
0.01p
+5V (Analog) —Vr
Clamp Level
i Latch setting data
atch,
VIDEO IN Subtracter, <:I
10u 750 Ctomparator,
AC—W—e— etc.
10P

777
GND (Digital)

GND (Analog)

(3) When clamp is not used (self bias used)

ACO4
CLOCK IN

I +5V (Digital)

0.01p
+5V (Analog)

]

VIDEO INo———F
75Q
WA

Y +5V (Digital)
GND (Analog)

-11 -

GND (Digital)

J‘ 0.1u

7

D7
D6
D5
D4
D3
D2
D1

DO
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Package Outline Unit: mm
32PIN QFP (PLASTIC)
[19.0+0.2
+0.3
J70-01
24 17
25 [ 16
1] 11
1] T 1
] 1
I 1]
1] 11
] 1
32 [T \O 19
ﬁ ﬁ 1 8
o
‘ ‘ +0.15 +0.1 2
0.8 0.3-0.1 0.127 - 0.05
- AE 0.12
0°to 10° L
—
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-32P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE [QFP032-P-0707-A LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 0.2g
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