SONY . CXA1844Q

10-bit 33MSPS A/D Converter

Description

The CXA1844Q is a 10-bit 33MSPS 2-step parallel 48 pin QFP (Plastic)
type AJD converter for video signal processing.

This A/D converter operates on * 5V power supplies.
The analog signal can be converted to the digital signal
by using this !C in conjunction with the Sampie-and-hoid
IC (CXA1843Q). :

Features
e Maximum operating speed ; 33MSPS (Min.)
& Resoiution : 10-bit
¢ | ow power dissipation : 320mwW (Typ.) Function
* Wide-band analeg input 1 15MHz ; ‘
10-bit 33MSPS 2-step parallel type rt

e | ow input capacitance : 50 pF (Typ.) PP type AID converter
& Built-in digital correction St

. s ructure

(Compensation within 16 LSB) Bipolar silicon monolithic IC
o TTL input {Except CLK which is ECL LIKE)
e TTL output
o Applications

* Output code + binary/2S complement/ High resolution video signal processing

18 complement
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SONY CXA1844Q

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage DVcet Oto +6 v
DVcc2 Oto +6 vV
AVEE —6toD A
DVee 6100 v
e Analog input voltage VINH AVEE to AVF+0.3 1
VINL AVee to AVF+0.3 v
¢ Reference voltage VREFT AVEE to AVF+0.3 v
VREFB AVEE to AVF+0.3 v
# Digital input voltage CLK DGND1-0.5 to DVee1 v
MINV DGND1-0.5 to DVee1 Vv
LINV DGND1~0.5 to DVcet Vv
PS DGND1-0.5 to DVecl A4
ENABLE - DGND1-0.5 to DVecl v
» Digital output voltage Vo DGND1-0.510 +3.6 Vv
(Vo: The voltage is applied to the output pin for high impedance output.)
e Storage temperature Tstg -85 to 150 ' °C
e Allowable power dissipation Po 0.62 w
Recommended Operating Conditions
Min. Typ. Max. Unit
= Suppiy voltage DVeet +4.75 +5 +5.25 \'4
DVec2 +4.75 +5 +5.25 v
DGND1 0 \
DGND2 0 \%
DGND3 ¥ 0 v
DGND4 0 1
AVF +0.5 +0.7 +0.9 v
AVEE -525 -5 —4.75 v
DVee -5.25 -5 —4.75 v
¢ Analog input voltage VINH -2 0 Vv
VINL -2 0 \'A
® Reference voltage VREFT -0.1 0 +0.1 v
VREFB -2.1 -2 -1.9 A
& Digital input voltage (CLK)
ViH1 DVee1-09  DVeel1-0.75 v
ViL DVeci-1.5 DVcc1-1.35 Vv
(MINV, LINV, PS, ENABLE)
ViHz +2 Vv
Viz +0.8 v
e Clock width trwH 14 ns
trwi 13 ns
¢ Operating temperature Topr -20 +75 C
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Pin Description

:g‘ Symbol /O | Pin voltage Equivalent circuit Description
105 P ovact Digital output
gto12| D009 O | oo DO (LSB) to D9 (MSB)
-~ @.;-@nlo
46 |UNDER | O© 7L o Underflow output
‘im! iz
47 | OVER O —8 Overflow cutput
15 | DVeet 5V
Digital power suppl
45 | DVco2 Typ. gratp PPy
6,7
13,14 | DGND1
16, 48
18 | DGND2 | — GND Digital ground
26 | DGND3
25 | DGND4 _
17 | DVee _— 5V Digital negative power supply
44 | AVEee  — Typ. Analog negative power supply
This input can invert output
form of DO to DB. In open
20 | LINV i TTL ’ condition, this pin turns to high
level input. {For details, refer
to the Output Formula Chart.)
This input can invert output
form of D9 (MSB). in open
21 |} MINV ! TTL o oweer | CONdition, this pin turns to high
E @ level input. (For details, refer
PGy T to the Output Formula Chart.)
e % J: 3-state control. Turns to
_— ¥ y enable when low is input. In
23 | ENABLE TiL over (D—— %0t | ppen condition, this pin turns
to high level input.
Power save input. Power save
condition is entered when high
24 | PS I TTL level is input. In open
condition, this pin turns to high
level input.
Dvee
22 | CLK | ECL LIKE Clock input




SONY CXA1844Q
Ao | symbol | 1O | Pinvoltage Equivalent circuit Description
29 | VREFTS | —0— (lfire:;;'ence voltage sense
GND " VREFTS @T_
30 | VREFT ! vecer 8 Reference voltage force (Top)
T 3
VREF1 @ Jv
31 | VREF1 —_ 0.5V | _#1
vrerz 63 ¥ 3
32 |VREF2 [ — | -0V T
veer B 33
|
33 VREF3 —_— -1.5v vReFes (33 j wr
34 | VREFB | o geggg?)ce voltage force
—2V Avre pass
a5 | vREFBS %eg;(r)?;:e voltage sense
@ avF
38 | VINL | | —2vioov Analog input
REF (Lower comparator input)
43 aver
k-1
40 | VINH | | —2Vtoov Analog input
(Upper comparator input)
42 | AVF  — +0.7Vv Analog power supply
Open. Not connected to
. internal circuit, but connection
19,27) N.C. to DGND (digital ground) is
recommended.
28. 36 Open. Not connected to
37' 38| NC . internal cireuit, but connection
41'43 " to AGND (analog ground) is
' recommended. '
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Electrical Characteristics
(Ta=25°C, DVcel, 2=45V, DGND1 to 4=0V, AVF=0.7V, AVee, DVee=-5V, Vaers=—2V, VREFT=0V)

ltem Symbol Measurement Conditions Min. Typ. " Max, Unit
Resolution n 10 10 10 bit
DC characteristics _
Integral linearity error | EiL -1.5 +1.5 Lse
i ial li i ViNn=—2 to OV
- Differential linearity EoL -1 -1 1SB
_error
Analog input
Analog input current | Iin Vin=0 0 25 120 A
Analog input CW | ViNe—1V40.07Vrms 50 - bF
capacitance
Analog input band
width BW -1dB 15 MHz
Reference voltage input
Reference current IreF VREFB=—2V ~16 -10 -7 mA
Reference resistance | Rrer 120 200 280 Q
Eot 5 10 25 mVy
Cffset voltage .
Eos 5 10 25 my
VREF1 -0.5 v
Reference voltage Vage2 ‘ -1.0 Y
VREF3 o -1.5 v
Digita! input
ViHt . DVec1-0.9 v
o ViL ‘ DVeei-1.35] V
Digital input voltage
Vinz 2 v
* 2 .
Viz 0.8 v
i1 .1 Vin=DVce1-0.8V -10 +15 pA
IR Vii=DVcc1-1.6V ~-15 +10
Digital input current DVeet uA
Iz ‘o =Max. | viy=2.7v -15 +15 A
liz Vi=0.5v 25 8] LA
Digital input
characteristics 2 pF
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SONY
item Symbol Measurement Conditions Min. | Typ. | Max. | Unit
Switching characteristics
Maximum operating speed Fc 33 MSPS
tPwH 14 ns
Clock pulse width
trwit 13 ns
*3
s ing del tsH -2 1 2 ns
ampling dela
pind Y st -3 | -25 1 ns
pisTEY = 18 ns
Output delay time :3 C1=30pF
‘ toHL 5 4 18 ns
) . tPHz 150 | ns
3-state output disable time
trLz * 4 100 | ns
) tpzH *6 300 | ns
3-state output enable time
tezL 150 ns
Digital output
. VoH lon=-500 p A ' ) 27 | 34 Vv
Digital output voltage DVeea=Min.
VoL lo,=1mA 0.5 v
Leak current during output off loz DVecz=Max., Vo=3.6V (Max.) =20 150 | pA
Dynamic characteristics
Differential gain error DG NTSC 40IRE mod ramp, 0.5 %
Differential phase error DP Fe=14 3MSPS 0.3 deg
Fc=33MSPS  Fin=1kHz 57 dB
SNR SNR | Fc=33MSPS Fin=1MHZ 53 dB
Fc=33MSPS Fin=8MHz 50 dB
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B

ltem Symbol Measurement Conditions Min. | Typ. | Max. | Unit
Power supply
DVcel=5Y 9 20 30 | mA
DVce current lovees -
*7 During power save 75 | 145 | 215 | mA
DVee2=5V 0.001| 0.3 1 mA
DVce2 current lbvcez -
*7 During power save 0 0 01 | mA
AVee=—5V, DVEE=—5V -57.5| -38 |[-20.8| mA
AVEEe current + DVee current Ivee -
*7 ODuring power save —44 | 2B | 1.6 | mA
AVF=07V 35 | 68 | 105 | mA
AVF current lavre -
*7 During power save 30 55 85 HA
Power dissi'pation Pd=A+B+C
A=(lovcci+lbveca+|lvee]) X 5V Py 178 | 316 | 482 | mW
B=lavr X 0.7V
C=[lrer| X 2V *7 During power save 59 | 107 | 163 | mW
*1 CLKinput

*2 MINV, LINV, ENABLE, and PS inputs
*3 Refer to Timing Diagram (1)
* 4 Refer to Timing Diagram (2)
*5 The load is a bi-state totem-pole output delay time test load circuit.
*6 The load is a 3-state output test load circuit,
*7 When PS and ENABLE inputs are in high fevel.
1




SONY

CXA18440
Bi-state Totem-pole Output Delay Time Test Load Circuit
Test point
Output from the IC under test {
e
Nete 1) ;[ »
CL = 300F
3-state Output Test Load Circuit
Test point Vee Test
es
39K condition St S2
. : 51 trzL | Close | Open
Output from the IC under test trzn Open | Close
g -
T waf tt::; Close | Close
Note 1) Note 2)
sz
= CL=30pF =
Note 1) Ctincludes probe capacitance and parasitic capacitance in Test Board.
‘Note 2) All diodes are 1S2076.
Error Rate Test Circuit ¥
(Threshold level)
DIP SW
8]
‘ A ADDER c c A>C A
st CXA18440 LATCH A+B LATCH COMPA- COUNTER
N =0 RATOR
(Fc./4) — 1kHz CONV
562 DIVIDER o4
Fe
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Notes on Operation

1.

Analog ground (Analog ground on PCB)
Keep analog ground surface on PCB as wide as possible with impedance and resistance as low as possible.

Digital ground (DGND1, DGND2, DGND3, DGND4)

Upon mounting to PCB keep ground surface as wide as possible with impedance and resistance as low as
possibie; ,

Moreover, a common analog and digital ground immediately near ADC will help obtain characteristics
smoothly,

Digital positive power supply (DVcc1, DVee2)
Connect to the digital ground with a ceramic capacitor over 0.1 uF and as close to the pins as possible,
insert a ceramic capacitor between DVec2 and DGND1 of TTL output power supply as shortly as possible

because noise tends to occur.

Analog positive power supply (AVF)

As shown in the Standard Circuit, make the positive power supply about +0.7V by connecting to the anaiog
ground with a diode and +5V with a pull-up resister respectively.

Connect to the analog ground on PCB with a ceramic capacitor over 0.1 uF as close to the pin as possible.

Analog negative power supply (AVeE) -
Connect to the analog ground on PCB with a ceramic capacitor over 0.1 uF as close to the pin as possible,

Digital negative power supply (DVee)

Connect to the digital ground with a cergmic capacitor over 0.1 uF as close to the pin as possible.

When Vee is divided into digital and analog, there is continuity because of about 4Q resistance between the
two inside the IC. Accordingly, if an excessive potential difference (more than 100mV) is applied continuously,
this may destroy the IC. To prevent the IC destruction, connect AVee and DVee with a inductance having good
high frequency characteristics. Prevent noise mixing and the generation of potential difference between

analog and digital.

Reference voltage (VREFTS, VREFT, VREF1, VREF2, VREF3, VREFB, VREFBS)

These pins provide reference voltage to upper and lower comparators. Voltage between VREFT and VREFB
corresponds to input dynamic range. :

There is a 200Q resistance between VREFT and VREFB. By applying 2V to both pins a current of about
10 mA flows. When the reference voltage is destabilized by the clock, ADC characteristics are adversely
affected. Connect VREFT and VREFB to the analog ground on PCB by means of a tantalum capacitor over
10uF and a ceramic capacitor over 0.1 uF respectively. Also, connect each of VREF1, VREF2 and VREF3 to
the analog ground on PCB using a ceramic capacitor over 0.1uF. This will provide stability to the
characteristics of high frequency. Strictly speaking on reference voltage VREFT side and VREFB side there is
a respective about 10mV offset.

When there is no problem with the usage of those offset voltages, voltage is applied directly to VREFT,
VREFB. in case the reference voltage is to be strictly applied, adjust to obtain an offset voltage of OV, keeping
VREFTS and VREFBS as sense pins and VREFT and VREFB as force pins to form a feedback loop circuit.
For details, see the Standard Circuit.
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8. Analoginput (VINH, VINL)
VINH is the input pin for the upper comparator while VINL is the input pin for the lower comparator.
Keep the input signal level within the leve! between VREFT and VREFB.
As this IC’s analog input capacitance stands at about 50pF, it is necessary to drive with an buffer ampiifier
having sufficient driving capability. Also, when driving is done with the buffer amplifier of a.low output
impedance, as A/D converter input capacitance is large, ringing is generated and settling time grows longer.
Here a small resistance of about 5 to 301 is connected in series between the buffer amplifier and each of A/D
converter's VINH and VINL, as a dumping resistance. This eliminates ringing and shortens settling time. Also
keep wiring between buffer ampiifier and A/D converter as short as possible.

9. Clockinput (CLK)
ECL LIKE input. Adds the signal of Vcc1 (5V) —0.8V at high level and Vee1 (5V) 1.6V at low level. Clock line
wiring should be the shortest possible while distanced from other signal lines to avoid affecting them.
This IC is 2-step parailel type A/D converter. Accordingly an external sample-and-hold circuit (SH} is
necessary. However the timing between this SH circuit output waveform (A/D converter analog input
waveform) and the A/D converter clock timing requires attention. in the relation between A/D converter clock
and the A/D converter analog input signal, with the timing Tw of the rising edge of A/D converter clock, the
upper comparator compares the input signal and the reference voltage to latch the results. After that, with the
timing T of the falling edge of A/D converter clock, the lower comparator compares the input signal and
reference signal to latch the results. (Strictly speaking, the sampling delay tsw is in Tk and the sampling delay
tsLis’in TL.)
in this A/D converter, the lower comparator features a length of £32mV ( £16 LSB) redundance in relation to
the upper comparator. At the timing when the lower comparator compares input signal and reference signal to
latch at the timing TL, it is necessary to have the SH output settiing performed. But at the iming when the
upper comparator compares input signal and reference voltage to latch at the timing T, as long as the SH
output is within the 232mV range to the final settling value, digital correction applies, A/D conversion precisely
occurs. As seen from the above, A/D converter clock rise and fall timing versus SH output waveform should
be duly considered. For the clock high leve! time tpwh and low level time tewi, set to a value in excess of the
time indicated for the respective operating conditions.
Output data is synchronously with the clock rising edge.
For details on timing, refer to the Timing Chart.

10. MINV input (MINV)
Digital output polarity inversion control pin of DS (MSB).
TTL input. At open, turns to high level input.
For correspondence with analog input voitage and output data code, refer to the Output Formuia Chart.

11, LINVinput (LINV)
Digital output polarity inversion control pin of D8 to DO (LSB).
TTL input. At open, turns to high level input.
For correspondence with analog input voltage and output data code, refer to the Output Formula Chart.

12. Output enable (ENABLE)
3-state control pin of digital cutput (DO to DS, UNDER , OVER)
TTL input. At open, turns to high level input. At that time digital output turns all to high impedance.

13. Power save input (PS)
Power save control pin of intemal circuit.
TTL input. At open, turns to high level input.
To set to power save mode, turn both PS and ENABLE to high level input.
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14.

13.

16.

Digital output (D0 to D9)

Output pin of DS (MSB} to DO (LSB).

TTL output.

Output data polarity inversion is executed by means of MINV and LINV signais. Can output in binary, 1S

complement and 2S complement. ‘
Also, by turning ENABLE signal to high level, the output can be turned into high impedance output.

However, when the output level is for high impedance output or is in power save mode, the voltage of 3.6V or
more must not be applied to prevent the distruction of IC.

For correspondence with analog input voltage and output data code, refer to the Output Formula Chart. For

the timing, refer to the Timing Chart.

Overflow output (OVER)

When the input signal exceeds VREFT, overflow signal is output.

MINV and LINV have no effect on this pin.

Also by turning ENABLE signal to high level, the output can be turned into high impedance output.

However, when the output level is for high impedance output or is in power save mode, the voltage of 3.6V or
more must not be applied to prevent the distruction of IC.

For correspondence with analog input voltage and output data code, refer to the Output Formula Chart.

For the timing, refer to the Timing Chart.

Underflow output (UNDER)

When the input signal turns below VREFB, underflow signal is output.

MINV and LINV have no effect on this pin.

Also by turning ENABLE signal to high level, the output can be turned into high impedance output.

However, when the output ievel is for high impedance output or is in power save mode, the voltage of 3.6V or
more must not be applied to prevent the gistruction of IC.

For correspondence with analog input voltage and output data code, refer to the Output Formula Chart.

For the timing, refer to the Timing Chart.
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Timing Chart (1)

Sample-and-hold clock —J—I ﬂ I_l . ﬂ

N+1

TH TL

Sample-and-hold  output

pu——

1SH tsL

DVeel — 1.2V /_\ /_\
A/D clock \ / \ [' \_

tPwH | tPwL i/Fe

DATA
A/D digital output 1.5V %_1 y DATA N YDATA N+ T
/ N /N
tDLHl '

toHL
-

Tw is the timing of latching result for the comparator of Vin and Veer in the upper comparators.
Teis the timing of latching result for the comparator of Vin and Vrer in the lower comparators.
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Timing Chart (2)

Output waveform of 3-state
) \ 3v enable and disable time *.
ENABLE signal \sv 1.5V (* Enable time=trziftezn,
(Lowlevel enabiing) : disable time=teizftenz)
" tPIL —_-I
Waveform 1 \1-5\/

tP2H | 0.5V
Waveform 2 15v N 1.5v

—_———a Y

Notes) Waveform 1 indicates the output waveform when internal conditions are set to obtain a low level output,
with the exception of when output is disabled by means of the ENABLE signal.
Waveform 2 indicates the output waveform when internal conditions are set to obtain a high level output
with the exception of when output is disabled by means of the ENABLE signal.
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Standard Circuit
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Package Outline Unit: mm
48PIN QFP (PLASTIC)
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PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
ER/P UM
SONY CODE QFP-a8P-L04 LEAD TREATMENT SOLD AL NG
ElAJ CODE =QFPO48-P-1212-8 LEAD MATERIAL COPPER / 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 079

NOTE : PALLADIUM PLATING
This product uses S-PdPPF (Sony Spec.-Palladium Pre-Plated Lead Frame).

This data sheet has been made from recycled paper to help protect the environment.




