SONY CXD1172AM/AP

6-bit 20MSPS Video A/D Converter (CMOS)

Description

The CXD1172A is a 6-bit CMOS A/D converter
for video use. The adoption of a 2-step parallel
system achieves low power consumption at a

maximum conversion speed of 20MSPS mini-
mum, 35MSPS is typical.

CXD1172AM 16pin SOP (Plastic)

Features
Resolution 6-bit + 1/2 LSB
Max. sampling frequency 20MSPS

Low power consumption

40mW (at 20MSPS Typ.)
(Reference current excluded)
Built-in sampling and hold circuit.
Power supply 5V single

Low input capacity 4pF . .
Reference impedance 3009 (Typ.) CXD1172AP 16pin DIP (Plastic)

Pin replaceable with CXD1172.

Structure
Silicon gate CMOS monolithic IC.

Applications
TV, VCR digital systems and a wide range of fields where high speed A/D conversion is

required.

Absolute Maximum Ratings (Ta=25 °C)

e Supply voltage Vbbb 7 \
o Reference voltage VRT, VRs Vpp to Vss \
¢ Analog Input voltage VIN Vpop to Vss \
* Digital Input voltage Cik Vpp to Vss \"
» Digital output voltage VcH, Vou Vpp to Vss \
e Storage temperature Tstg -55 to +150 °C
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CXD1172AM/AP

Recommended Operating Conditions

¢ Supply voltage AVpp, AVss 4.75t05.25 \Y
DVop, DVss 4.75105.25
¢ Reference input voltage VRB Oto4A1 A
VRT 0.91t05.0 \
VRT-VRB 0.9 to AVpp \%
Analog input voltage VIN VR to VRT
Clock pulse width Trwi 25(min.) ns
Tpwo 25(min) ns
¢ Operating temperature ToePr -20to +75 °C
Block Diagram and Pin Configuration
P  Reference voltage ~ —
— (16) AVss
Lower Lower encoder Lower comparators
data (3 bity with S/H (3 bit) (15) Dvoo
latches -
41 (14) Avoo
Lower encoder Lower comparators
(3 bit) with S/H (3 bit) 5 Ve
Upper j @
data @ vw
latches _
< Upper encoder Upper comparators 11) Var
(3 bit) <+ with S/H (3 bit)
AVop
] @ DVoo
P> Clack Generator !
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CXD1172AM/AP

Digital Output

Compatibility between Analog input voltage and the digital output code is indicated in the

chart below.
\
. l Digital Output Code
Input Signal Voltage Step
MSB LSB
VRT 0 1 1 1 1 1
31 1 0 0 0 0
32 0 1 1 1 1
VRB 63 | 0 0 0 0 0
Timing Chart 1
Tpwi ‘ Tpw0 ‘ ‘ ‘ ‘
Clock
Analog /‘O\\w\ L
input nd \‘f:z\“—*—no?———/ff

Data : 3
output | 5

Tdl = 18ns
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CXD1172AM/AP

Pin Description and Equivalent Circuits

Equivalent Circuit Description

i No. Symbol

1t06 | DotoDs n Do {LSB) to D5 (MSB)
output
£ n

7 CLK Clock input
D\jss
. B DVss Digital GND
9,15 DVoo Digital +5V
10, 14 AVop Analog +5V
: A\({DD
11 Ve Reference voltage (top)
p—t—
@e @
Reference voltage
1 Vi
3 e (bottom)
AVss
AVop

12 Vin ‘ Analog input

AVss

16 AVss Analog GND
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CXD1172AM/AP

Electrical Characteristics
Ve = +5V, VRe = 1.0V, VRT = 2.0V, Ta = 25°C

Item Symbol Conditions Min. Type Max.| Unit
. . | ! | |
Maximum Conversion VIN =1.0Vto 2.0V | | ‘ |
Speed Fe FIN = 1KHz ramp 20 35 MSPS|
Supply Current FC = 20MSPS ; ;
oo NTSC ramp wave input : 8 mA 1
Reference Pin Current | IREF 33 , mMA
Analog input Band !
(-1dB) BW i 20 MHz
Analog Input VIN = 1.5V + 0.07Vrms
Capacitance O 4 PF
Reference Resistance
(VRT to VRB) RREF 300 : @
Offset Voltage Eot -20 | i
mV
Eos - 30 .
Digital Input Voltage VIH 40 5 v
ViL 1.0
Digital Input Current lH Vop=i VH=VDD ‘ 5 A
u
L max. ViL = 0V ‘ 5
Digital Output Delay 1oH Vpp = | VYOH=VDD-0.5V  -1.5 | A
. m. :
oo | ™" | VoL=04V 40
Output Data Delay ToL 18 = 30 ns
Integral Non-linearity Fc = 20MSPS :
EL | vin=1.0Vto20V +03 105 LSB
Differential Non- Fc = 20MSPS |
linearity Ep Vin= 1.0V to 2.0V +0.3, 05 LSB
Differential Gain Error DG NTSC 40 IRE mod 10 Yo
. . Ramp, Fc = 14.3MSPS i
Differential Phase Error| DP 1.0 | deg
Aperture Jitter Taj 40 ‘ ps
Sampling Delay Tsd | 4 i ns
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CXD1172AM/AP

Electrical Characteristics Test Circuit
Integral non-linearity error

Differenvtial non-linearity Test Circuit
Offset voltage
+V oA
¢, 82
¢ 5 _
:S1=ONif A<B
L ' S2 =ONif B>A
T\ S1
V o—AA~
CXD1172A :
A<B B>A
> 6
o DuT P A6 Bo [€———{ Buffer
;C; Comparator t°1
? A0 BD
ooo -00

CLK (20 MHz) g i
111 10
> Controller

Maximum operational speed
Ditterential gain error Test Circuit
Differential phase error

- 2.0V Error-rate
HPF > counter
Fec- 1KHz
1.0v

Signat 1
generator
CX20202A-1
CXD1172A
TTL 1
6 6 i
puT to , 10":‘ L ot
NTSC ECL o 72
signai CLK
source 40 IRE 620
100 Modulation é
Burst mm 5.2V
g ‘I‘""" Vectar
scope
-40
Sync 620
CW. Fe P LG ! D.G.
signal to DP.
generatar - ECL -5.2v
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CXD1172AM/AP

Electrical Characteristics Test Circuit

Digital output current test circuit

2.0VO

B

VRT
VIN

VRB

CLK

VoD

GND

lot 2.0V 0
. R

1TovVo——mM——
I

VRT
VIN

VRB

CLK

VoD

VoL i

v L

w—5

NI
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CXD1172AM/AP

Timing Chart 2

Vi) Vi(3)
Vi(1) Vi

Analog input

I
External clock |
Upper
comparators S(1) Cc(1) S(2) ’ C2) 8@ | C(B) S(4) C4)
block -

Upper data X MD(0) >< MD(1) X MD(2) >< MD(3) ><

Lower
reference RV(D< RV(1) RV(2) RV(3)
voltage

Lower

comparator A S(1) H(1) C(1) | S3) H(3) C(3)
block

Lower data A >C LD(- 1) ‘>< LD(1) X
Lower

comparator B H{0) CO) | S@@ H(2) C(2) S(4) H(4)
block

Lower data B LD( - 2) >< LD(0) >< LD(2)

Digital output >< Out( - 2) >< Out( - 1) >L0ut<0) >< out(1) X
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CXD1172AM/AP

Operation (See Black Diagram and Timing Chart)

1.

CXD1172AM/AP is a 2-step parallel system A/D converter featuring a 3-bit upper comparators
group and 2 lower comparators groups of 3-bit each. The reference voltage that is equal to
the voltage between VRT-VRB/8 is constantly applied to the upper 3-bit comparator block.
Voltage that corresponded to the upper data is fed through the reference supply to the lower
data.

This IC uses an offset cancel type comparator and operates synchronously with an external
clock. It features the following operating modes which are respectively indicated on the timing
chart with S.H.C. symbols. That is input sampling (auto zero) mode. Input hold mode and
comparison mode.

The operation of respective parts is as indicated in the chart. For instance input voltage VI (1)
is sampled with the falling edge of the first clock by means of the upper comparator block and
the lower comparator A block.

The upper comparators block finalizes comparison data MD (1) with the rising edge of the first
clock. Simultaneously the reference supply generates the lower reference voltage RV (1) that
corresponded to the upper results. The lower comparator block finalizes comparison data LD
(1) with the rising edge of the second clock. Accordingly there is a 2.5 clock delay from the
analog input sampling point to the digital data output.

Operation Notes
1.Vop, Vss

To reduce noise effects, separate the analog and digital systems close to the device. For both
the digital and analog VDD pins, use a ceramic capacitor of about 0.1 F set as close as possi-
ble to the pin to bypass to the respective GND's.

Analog Input

Compared with the flash type A/D converter, the input capacitance of the analog input is rather
small. However it is necessary to conduct the drive with an amplifier featuring sufficient band
and drive capability. When driving with an amplifier of low output impedance, parasite oscilla-
tion may occur. that may be prevented by inserting a resistance of about 100 W in series
between the amplifier output and A/D input.

Clock Input

The clock line wiring should be as short as possible also, to avoid any interference with other
signals, separate it from other circuits.

Reference Input

Voltage between VRT to Vrg is compatible with the dynamic range of the analog input. Bypass-
ing Vet and VRe pins to GND, by means of a capacitor about 0.1 mF, stable characteristics

are obtained.

Timing

Analog input is sampled with the falling edge of CLK and output as digital data with a delay of
2.5 clocks and with the following rising edge. The delay from the clock rising edge to the data
output is about 18ns.

. About Latch Up

It is necessary that AVpp and DVpp pins be the common source of power supply. This is to
avoid latch up due to the voltage difference between AVpp and DVpp pins when power is ON.
See "For latch up prevention” of CXD1172AP/CXA1106P PCB description (Page 6. 7).
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CXD1172AM/AP

Package Outline Unit: mm

CXD1172AM 16pin SOP (Plastic) 300mil 0.2g

0.4 i
<——— 095 —> v
—> <- 1855

16 9; i —_—
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CXD1172AM/AP

Package Outline Unit: mm

CXD1172AP 16pin DIP (Plastic) 300mil 1.0g

——19233) \
1 9 0015
0i0naonn ¥
5t
0
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SONY CORP/CO

MPONENT PRODS

L8E D

M 2382343 0000LOL 3 mm

Sony Package Product Name 7= Fo0-20
Features
Tyve Packagf narr:e : Package 7 —
Symbo! | Description Materid"|  Lead pitch | Lead shape | fe2d ol
DUAL Through
p "
DIP | INLINE M| | e ) | Hote | 2dicection
PACKAGE i ¢ VOMIL) | g 0ad
SINGLE Through
. 2,54
$1P | INLINE ﬂ P ur:)‘o"‘:m.) Hole | ldirection
PACKAGE i ‘ Lead
21G ZAG 254mm Through
Standard YA N Y IN LINE p ggo;::‘) Hole 1.direction
s d
g PACKAGE inline Lea
% .
£ PIN Through
PGA | GRID c f{g:)m_) Hole d-direction
"I ARRAY ! Lead
ey . h
PIGGY | PIGGY 2.54mm Throug )
. C Hole 2.direction
BACK BACK {100M]L) Lead
SHRINK
. Through
" DUAL 1.778mm N
. 2.direct
Shrink spip IN LINE P (ToMIL) :‘leoal: 2.direction
PACKAGE
QUAD .
QFP | FLAT p | Momm Gull- 1, direction
YA AL 0.8mm Wing
Standard flat PACKAGE
ck
PR SMALL. 1.27mm Guli-
sop gk&%i: P 50MIL) Wing | Zdirection
VERY
SMALL Gull- .
VQFP | QUAD @ P | 05mm Wing | direction
FLA
Shrink flat I’ACEA(;E
'8 package VERY
1 . SMALL Gull A
g VSOP | GUTLINE @ P | 0.65mm Wing 2.direction
E PACKAGE
e I
L8 PLASTIC
5 1.27
@ pLCC | LEADED % P | VoL | Jbend | adirection
Standard chip CARRIER
carrier LEAD LESS 27
LCcC | CHIP @ C | gy | Lead tess | Packase
CARRIER
SHRINK
. R SPLCC DLASTIC
Shrink chip |- PLASTIC ) 1.27mm Max, s
carrier L) bﬁ?ll))ED SHa P (SOMIL Max.) J-bend | 4.direction
CARRIER ,
SMALL
Standard
- . | OUTLINE 1.27mm o
2~(‘.!ll'ect|0{‘| $0) J-LEAD ‘ p (SOMIL) J-bend | 2-direction
chip carrier PACKAGE
% P.eorePlastic, CosivCeramic
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