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FEATURES

Monolithic Complete 10-Bit ADC

40 MSPS Conversion Rate

On-Chip Track-and-Hold

On-Chip Voltage Reference

Low 5 pF Input Capacitance
TTL/CMOS Outputs

Tri-State Output Buffers

Single +5V Power Supply Operation
+5 or +3V Output Logic Compatibility
Low Power Dissipation: 215 mW-typ

¢ -25°Cto +85°C Operation Temperature Range

XRD6440

10-Bit 40MSPS CMOS ADC

APPLICATIONS

Video Imaging

Digital Cameras and Camcorders
Medical Ultrasound Imaging

IR Imaging

Radar Receivers

Digital Communications

BENEFITS

Reduction of Components

Reduction of System Cost

High Performance @ Low Power Dissipation
Long Term Time and Temperature Stability

GENERAL DESCRIPTION

The XRD6440 is a 10-bit, monolithic, complete 40 MSPS
ADC. Manufactured using a standard CMOS process,
XRD6440 offers low power, low cost and excellent
performance. The on-chip track-and-hold amplifier(T/H)
and voltage reference (VREF) eliminate the need for
external active components, requiring only an external
ADC conversion clock for the application. The XRD6440
analog input can be drivenwith ease due to the high input
impedance of Rin = 34KQ and Cin = 5pF.

The patented design architecture uses 16
time-interleaved 10-bit SAR ADCs to achieve high
conversion rate of 40 MSPS minimum. In order to insure
and maintain accurate 10-bit operation with respect to
time and temperature, XRD6440 incorporates an
auto-calibration circuit which continuously adjusts and
matches the offset and linearity of each ADC. This

auto-calibration circuit is transparent to the user after the
initial 4ms calibration (168,000 initial clock cycles).

The power dissipation at 40 MSPS is only 215 mW with
+5V power supply, decreasing to 170mW at 20 MSPS.

The outputs are compatible with +5 and +3V TTL/CMOS
logic levels. The digital output data is straight binary
format, and the tri-state disable function is provided for
common bus interface.

The XRD6440 internal reference provides cost savings
and simplifies the design/development. The output
voltage of the internal reference is set by two external
resistors. The internal reference can be disabled if an
external reference is used.

The XRD86440 is available in 28-Lead plastic SSOP and
32-Lead plastic TQFP packages over the temperature
range of -25°C to +85°C.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XRD6440AIU 28 -Lead SSOP(10x5x1.7 mm) 25°C to +85°C
XRD6440AIV 32- Lead TQFP {7x7x1.0 mm) -25°C to +85°C
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Figure 1. XRD6440 Simplified Block Diagram
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PIN CONFIGURATION

vee c[O- 8 DOVDD
Vegr =] DOGND
VrTr O DBo
VRrs €I D81
VRres 1= DB2
Vapr 0O DB3
RGND =] DB4
Vin 5 DBS
Vi T DBs
AGND DB7
AVDD DBs
DVDD =3 DBg
CLK ORB
DGND e |* @ OEN

28 Lead SSOP Package

PIN DESCRIPTION (28-Lead SSOP Package)

Pin # | Symbol | Description

1 VBG Bandgap Voltage Output

2 VEBR Feedback for internal Voltage Regulator
3 VRTE Top(+) Reference Voltage Force

4 VRTS Top(+) Reference Voltage Sense

5 VRBS Bottom(-) Reference Voltage Sense

6 VRBE Bottom(-} Reference Voltage Force

7 RGND | Analog Reference Ground

8 VIN Analog Voltage Input

9 VINR | Analog Input Reference

10 AGND | Analog Ground

1 AVDD | Analog Power Supply

12 DVDD | Digital Power Supply

13 CLK Clock Input

14 DGND | Digital Ground

15 OEN Digital Output Enable (Tri-State Control), Low=Enable, High=Disable (Tri-State)
16 ORB Over Range Digital Output Bit
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PIN DESCRIPTION (CONT’D)

Pin # | Symbol | Description
17 DB9 MSB-Digital Output Data Bit 9
18 DBs Digital Output Data Bit 8
19 DB7 Digital Output Data Bit 7
20 DBé Digital Output Data Bit 6
21 DB5 Digital Output Data Bit 5
22 DB4 Digital Output Data Bit 4
23 DB3 Digital Output Data Bit 3
24 DB2 Digital Output Data Bit 2
25 DB1 Digitat Output Data Bit 1
26 DBO LSB- Digital Qutput Data Bit O
27 DOGND | Digital Data Qutput Ground
28 DOVDD | Digital Data Output Power Supply
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32 Lead TQFP Package

"I

PIN DESCRIPTION (32-Lead TQFP Package)

Pin # Symbol | Description

1 VRTs Top (+) Reference Voltage Sense

2 VRBS Bottom (-) Reference Voltage Sense
3 VRBE Bottom (-) Reference Voltage Force
4 RGND Analog Reference Ground

5 VIN Analog Voltage Input

6 VINR Analog Input Reference

7 AGND Analog Ground

8 AVpp Analog Power Supply

9 DVpp Digital Power Supply

10 DVpp Digital Power Supply

11 CLK Clock Input

12 DGND Digital Ground

13 DGND Digital Ground

14 OEN Qutput Enable Control
15 ORB Out of Range Digital Output
16 Do Data Output Bit 9 (MSB)
17 D8 Data Output Bit 8

18 D7 Data Output Bit 7

19 D6 Data Output Bit 6

20 D5 Data Output Bit 5

21 D4 Data QOutput Bit 4

22 D3 Data Qutput Bit 3

23 D2 Data Qutput Bit 2

24 D1 Data Qutput Bit 1

25 Do Data Output Bit 0 (LSB)
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PIN DESCRIPTION(32-Lead TQFP Package)

Pin # Symbol | Description
26 DOGND | Digital Data Output Ground
27 DOGND | Digitat Data Qutput Ground
28 DOVpp Digital Data Qutput Power Supply

29 DOVpp Digital Data Gutput Power Supply

30 VBG Bandgap Voltage Output

31 VEBR Feedback for Internal Voltage Regulator
32 VRTE Top (+) Reference Voltage Force
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ELECTRICAL CHARACTERISTICS TABLE
Test Conditions (Unless Otherwise Specified):
Ta = 25°C AVpp = DVpp = +5V, Vy = GND to +4V, Vggr = GND; Vg1 = +4V and Fs = 40 MSPS, 50% Duty Cycle

Symbol | Parameter T Min. T Typ. | Max. | Unit Conditions/Comments
DC ACCURACY
DNL Differential Non-Linearity -1.0 +/-0.7 1.0 LSB
INL Integral Non-Linearity +/-1.1 LsB
MON Monotonicity Guaranteed by Test
Z8E Zero Scale Error +20 mv
ANALOG INPUT
INVR Input Voltage Range AGND VRTR \
INRES Input Resistance 34 Ke
INCAP Input Capacitance 5 8 pF Guaranteed by Characterization
INBW Input Bandwidth 400 MHz | -1dB Small Signal
REFERENCE INPUT '
RLAD Ladder Resistance 400 500 600 Q Guaranteed by Characterization
RLADTCO | Ladder Resistance Tempco +0.8 Q/°C
VRTR Top(+) Reference Range 3.0 AVDD \
VRBR Bottorn(-) Reference Range AGND 20 \'
AVRR (VRT-VRB) Reference Range 1.0 AVDD \
INTERNAL BANDGAP REFERENCE AND REFERENCE BUFFER
VBGVR Bandgap Output Voltage Range 1.240 A
VBVR Buffer Output Voltage Range 45 \
VBGTC Bandgap Reference Tempco -120 +36 120 | ppm/°C
BGPSRR |Bandgap PSRR +6 mv\V
CONVERSION and TIMING CHARACTERISTICS (C, = 15pF)
MAXCON | Maximum Conversion Rate 40 60 MSPS
MINCON | Minimum Conversion Rate 100 KSPS
PDEL Pipeline Delay(Latency) 12 CLK = | Clock Cycles Digital Data Delay
tad Aperture Delay Time 4 ns
APJT Aperture Jitter Time 12 ps Peak-to Peak
ty Digital Output Rise Time 10 ns
ty Digital Output Fall Time 10 ns
tpd Output Data Propagation Delay 10 14 ns Guaranteed by Characterization
tden Output Data Enable Delay 10 14 ns Guaranteed by Characterization
tdis Output Data Disable Delay 9 ns
CLKDC Clock Duty Cycle 30 50 70 % Guaranteed by Characterization
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ELECTRICAL CHARACTERISTICS TABLE (Contlnued)

Symbol iParameter | Min. LTyp. L Max. J Unit l Conditions/Comments
DYNAMIC PERFORMANCE
SNR Signal-to-Noise Ratio Not Including Harmonics
Fin= 1.0 MHz 55 58 dB
fin = 3.6 MHz 55 58 dB
fin = 12.5 MHz 57 dB

THD Harmonic Distortion

fin = 1.0 MHz -63 6 dB
fin = 3.6 MHz -61 63 | B
fin = 12.5 MHz -60 dB

SINAD Signal-to Noise and Distortion

fin = 1.0 MHz 54 57 dB
fin = 3.6 MHz 54 57 dB
fin = 12.5 MHz 55 dB

ENOB Effective Number of Bits

fin = 1.0 MHz 9.2 Bit
fin=36MHz a1 Bit
fin = 12.5 MHz 8.9 Bit
SFDR Spurious Free Dynamic Range 73 dBFS |[fin=1MHz
DIFFPH [ Differential Phase a1 ° Degree
DIFFG Differential Gain 0.5 % Percent
DIGITAL INPUTS
DVINH Digital Input High Voltage 4.0 v
DVINL Digital Input Low Voltage 0.8 \
DIINH Digital Input High Current 5 0.05 5 nA
DIiNL Digital Input Low Current -5 0.05 5 nA
DINC Digital Input Capacitance 5 8 pF
DIGITAL OUTPUTS (CL= 15 pF)
DOHV Digital Output High Voltage 4.5 4.7 v loH = 1.5 mA
DOLV Digital Output Low Voltage 0.3 0.5 \Y loL=1.5mA
10Z High-Z Leakage -10 0.1 10 nA
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ELECTRICAL CHARACTERISTICS TABLE (Continued)

Symbol | Parameter { Min. | Typ. | Max | Unit |Conditions
POWER SUPPLIES
AVpp Analog Power Supply Voltage 45 5.0 55 \
DVpp Digital Power Supply Range AVoo \ DVoo = AVop
Alpp Analog Power Supply Current 27 35 mA
Dipp Digital Power Supply Current 10 13 mA
DOlpp DOUT Power Supply Current 6 8 mA
PD Power Dissipation 215 280 mwW | C =10pF, AVpp = 5.0V

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS (TA = +25°C unless otherwise noted)!. 2.3

VpptoGND ..., +7.0V Package Power Dissipation Rating to 75°C
VRTEVRB - o ceervvnnnn. Vpp +0.5 to GND -0.5V TQFP . e e 1000mwW
VIN « oo, Vpp +0.5 to GND -0.5V Derates above 75°C .................. 18mw/°C
AlLINpUtS . ..o Vpp +0.5 to GND -0.5V SSOP . i 500mwW
AllOutputs .............. Vpp +0.5 to GND -0.5V Derates above 75°C .................. 20mw/°C
Storage Temperature .............. -65to +150°C Lead Temperature (Soldering 10 seconds) .. +300°C
I}Iotes:

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress raﬁn%anly and functional operation at or above this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

Any input pin which can see a value outside the absolute maximum ratings should be protected by Schottky diode clamps
(HP5082-2835) from input pin to the supplies. All inputs have protection diodes which will protect the device from short
transients outside the supplies of less than 100mA for less than 100ps.

3 Vpp refers to AVpp and DVpp. GND refers to AGND and DGND.
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TIMING DIAGRAMS

N+7 N+8

N+17

Ne10 N1t Nat2 Nata Netd M5 N6

VIN

CLOCK

CLOCKPHASE | Po | Pt | P2 fPa|Pafps|Pe|r7|Psfre|Pro)lPnjprz|PiajrialPisjro|rPi{p2}iprs|pre]ps|

iL : *  LATENCY = 12 CLOCK CYCLES \J H
N 4
OUTPUT DATA OUTPUT DATA
SAMPLE Al SAMPLE
ADCHANNEL 1 K_AUTO-ZERO DETERMINE BITS D6 - DO 8 OFFSET BIT AUTO.ZEFO
N . OFFSET g~
OUTPUT DATA [ OUTPUT DATA :
PLE___~ M AD! SAMPLE
AD CHANNEL 2 AUTO-ZERO DETERMINE BITS D@ - DO & OFFSET BIT AUTG-ZERO )éc
OFFSET Rt OFFSET N1
OUTPUT DATA OUTPUT DATA
e LE
A/D GHANNEL 3 AUTO-ZERQ DETERMINE BITS D9 - D0 8 OFFSET BIT AUTO-ZERO
OFFSET Nz OFFSET N+18
OUTPUT DATA : OUTPUT DATA
SAMPLE
A/D CHANNEL 4 AUTO-ZERO XX DETERMINE BITS D6 - DO & OFFSET BIT AUTO-ZERO
OFFSET e OFFSET
- L]
. L]
» -
- L]
- -
L] -
L] L]
OUTRUT DATA
SAMPLE ADD SAMPLE
AD CHANNEL 18 XX DETERMINE BITS D9 - DO & OFFSET BIT AUTO-ZERQ
N-1 OFFSET N+15

Figure 2. Timing Diagram
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Figure 3. Clock-to-Output Data Relay

THEORY OF OPERATION

The XRD86440 is composed of 16 individual 10 bit
successive approximation A/D converters operated in a
time-interleaved fashion (see Figure 1.) Asingleresistor
string with muttiple taps generates reference voltages.
This string is shared by all 16 converter channels, so any
non-linearity (differential and integral) is commonto all 16
channels.

Multiplexing of the 16 channels gives a 10 bit output every
clock cycle, while changes in the input will take 13 clock
edges to appear at the output (i.e. latency), much like a
pipeline converter.

Each A/D channel is calibrated for offset and linearity just
before it samples the input. In addition, the reference
resistor string is continuously calibrated for linearity
(differential and integral).

Successive Approximation A/D Conversion

N-bit successive approximation uses an. N-bit
digital-to-analog converter (DAC), a comparator, a
sample-and-hold, and an N-bit successive approximation
register (SAR) (see Figure 4.) Aftertheinputissampled,
the SAR sets all bits of the DAC to 0 except the MSB,
which is set to 1 (output of the DAC is set to mid-scale).
The comparator tells the SAR if the input is higher or lower
than the DAC mid-scale. The MSB is setto 1 ifthe inputis
higher, 0 if it's lower. With the MSB set to it's new value,
the SAR then sets the next most significant bitto 1. The
comparator again teflls the SAR if the input is higher or

AW A SV E S S S ALY

lower than the DAC output. The SAR sets the bit
accordingly, and so on, until finally finishing with the LSB.
Once the LSB has been determined, the conversion is
finished and the next conversion may begin. A
successive approximation converter needs one clock
cycle for each bit, plus additional time to sample the input.

COMPARATOR
ANALOG
™
INPUT SAR
(DIGITAL)
(ANALOG) (DIGITAL)
10 BIT DAC
10BIT
OuUTPUT

Figure 4. Successive Approximation (SAR)
Architecture

Common DAC Shared by the 16 A/D Channels

For the XRD6440, each of the 16 A/D channels has its
own S/H, comparator and SAR. The resistor string
portion ofthe DAC, however, is shared by all 16 channels.
The DAC analog switches are included in each channel,
with all switches from all 16 channels going to the
common resistor string. This gives the ability for each
channel to access a different point on the resistor string
simuftaneously (refer to Figure 5. and Figure 6.).

oM
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REFERENCE RESISTOR STRING
{SHARED BY ALL CHANNELS) DAC SWITCHES
P ————————— —— 1
VRTE D 1 K SWITCHES f
VATS '_ . 1 | P I
I 2 —m

L . : — ]
f— 4 —] |
. : T ANALOG QUTPUT :

: 1)  (TOCHANNEL
H [} : COMPARATOR) |
S Ko I |
e K2 o e | —e ]
—— K-1 —— |
VRBS '—— I K J— )
SWITCH CONTROL ]
I
I

o e |
P e |
|
vABF  p——i ] SIGNALS
| K
} 12 DIGITAL INPUT |
|

EACH CHANNEL HAS IT'S OWN (FROM CHANNEL (
SWITCHES ANDDECODER, | DECODER saR)
Figure 5. Simplified DAC Architecture
INPUT TO BE
CONVERTED (VIN)
REFERENCE RESISTOR STRING L 1 SAR
(SHARED BY ALL CHANNELS}) —e
1 10 CHANNEL 1
VRTE  Pp—] > —~—> DAC
7K SWITCHES
s p—f—— 1 s 4, SAR
2 § g 1 10 CHANNEL 2
—— 3 g , ———
N §" — 7K > SWR%?-IES
é 2 ’+J; :
4 K .
S -
=h "
—_— K3 &2 ™™ 4 SAR
—— K-2 X g
e K4 1 10 CHANNEL 18
——
VRBES ’— fot— K — pA DAC
7K SWITCHES )
vRer  p— 10-BIT OUTPUT BUS
(DIGITAL)

Figure 6. ADC Channel Multiplexing

Time-Interleaved Multiplexing of the A/D Converters  Digital Outputs

A 16 phase clock governs the chip timing. Each A/D  The circuits which supply the digital outputs (DO - D9, and
channel is offset one clock phase from the previous A/D  ORB) have their own supplies (DOVDD and DOGND).
channel. For any given clock phase, one of the channels  These supplies have no connection to the other supplies
is sampling, and one of the channels is producing an  of the XRD6440, other than diode connections between
output (refer to Figure 2.). DOGND and the other ground pins (AGND & DGND).
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DOVDD can be at a lower voltage than AVpp and DVpp,
allowing the A/D to send its data to a 3V system.

Output is normal binary. D9 is the MSB, and DO is the
LSB. Outputs change onthe rising edge of the input clock
(see Figure 2. and Figure 3.)

ORB is logic 1 ifthe input is out of range (i.e. too low or too
high).

DO - D9 and ORB outputs will become high impedance
when OEN is high.

Automatic Calibration

Two types of continuous automatic calibrations are done -
the reference resistor string itself and each of the A/D
channels. Calibration removes both non-linearity in the
reference resistor string (correcting differential and
integral non-linearity) and individual offsets in each of the
16 A/D channels (such offsets would cause a repeating
pattern of code variation as the channels are
multiplexed). Calibration is done by storing correction
voltages on internal storage capacitors. Only a small
voltage change on each capacitor is possible each
correction cycle, which ensures stable maintenance of
the correction voltages. Initial calibration can take as long
as 168,000 clock cycles.

AL AV A A S L AL £

Calibration will be maintained as long as the clock is
running. Ifthe clock is interrupted, leakage will eventually
affect the trim voltages stored on the internal capacitors,
and some or all of the initial calibration wait time will be
required to restore proper trim.

Reference Resistor Ladder

The reference resistor ladder is continuously trimmed by
looking at the 16 major segments of the common
reference resistor ladder. The bottom segmentis used as
a standard, and the remaining 15 segments are tweaked
to match the bottom segment. Calibration is done by
means of voltage-controlled adjustable trim resistors in
parallel with the 15 segments being trimmed (refer to
Figure 7.)

Each round (phases 0 - 15) of clock phases adjusts one
segment of the ladder. Since there are 15segmentstobe
trimmed, it takes 15 rounds to trim each of the 15
segments one time. There are 16 clocks in each round,
sothere are 240 clocks (=15x16) to trim the entire resistor
ladder once. Since the permissible trim voltage changes
are small, the user should allow for 168,000 clock cycles
from the start-up to auto-calibrate the reference resistor
ladder.

TEOM
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C2(=C1)
DAZ P

[o3]

VSUM

DA1 COMPARATOR

OFFSET TRIM st

CIRCUIT

£Z°EXA

COMMON REFERENCE
RESISTOR STRING
SHARED BY ALL
CHANNELS. (16 MAJOR
SEGMENTS SHOWN).

| VA(16)
= : VA(15)
—=3> i 15
T : VA(14)
e L 1 $ VA(13)
X l
: !
JE ' VA(3)
o i3 "
= = + 2 2
= : i VA(1)
b VAQ)
1

ADJUSTABLE TRIM RESISTORS

Figure 7. Simplified DAC Resistor Ladder Auto-Calibration Circuit

A/D Channels :

Each A/D channel comparator is trimmed for offset and
sampling capacitor mismatch just before it samples the
input using the circuitry shown in Figure 8. since the
permissible trim voltage changes are small, initial
calibration takes a rather long time. The comparator
calibration is impacted by the resistor string which is being
simultaneously calibrated, so theoretical determination of
the required comparator initial calibration time is difficult.

AW A AV E S A A EAD LY.

However, test results indicate that approximately 18,000
clock cycles are needed to begin producing recognizable
outputs, and 42,000 clock cycles for more complete
settling of the trim. After this time the reference resistor
string is still undergoing initial trim, so integral
non-linearities (INL) may still exist. This can create
harmonics in the frequency domain and adversely impact
SNRdistortion.
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(EACH A/D CHANNEL CONTAINS THIS CIRCUIT)

INPUT SAMPLING ;
CAPACITOR MISMATCH i
TRIM CIRCUIT |
POTENTIOMETER \T No—i—
contROL ! i
LOW GAIN AMP - -[___ig ;
.
‘ ..
oaz P> J COMPARATOR
C2{=1/2C1}
oa1 P o |
P TO SAR
S1

P m——— e —— e — | —

OFSHT?M : | 1
CIRCU

| L ! :

| T_T ,

! v !

1

| |

! i

Figure 8. Simplified ADC Comparator Trimming Architecture

Input Sampling Circuit for the A/D Channele

Figure 9. shows asimplified version ofthe input sampling
circuit in each A/D channel. When sampling, S1A and
S1B are closed. S2A and S2B are connected to VIN and
VINR, respectively. Sampling is completed when S1A
and S1B open. When converting, S2B is connected to
VRBS, and S2A is connected to the DAC, which is
controlled by the SAR.

Normally, VRBF is set to ground, and VRTF is driven by
the on-chip buffer. While the actual conversion from
sampled input to digital output is done in a single-ended

fashion, the input itself is sampled differentially - the
difference between VIN and VINR is sampled. It is
therefore theoretically possible to sample a differential
signal, where both VIN and VINR are “active” (inthat case
VIN must be greater than VINR relative to ground, or an
out of range condition will exist). However, best resuits
are obtained if VINR is simply tied to VRBF (usually
ground) or VRBS. This insures that the input common
mode voltage of the A/D comparator will be proper (it's set
during sampling through S1A and $1B).

y -/ / / / / / / / / 7/ / / /7 M0 N
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DAC REFERENCE RESISTOR
STRING (SHARED BY ALL
CHANNELS)

VRTF

DAC FULL

I
|
1
VRATS I
SCALE :

I

DAC ZERO
SCALE

7* EXAR

VRBS »—
’éL
VRBF

Figure 9. Simplified ADC Channel Input Sampling Circuit

If VINR is tied to ground, the XRD6440 will give an output
of : _

zero scale : all 0’s when VIN = Ov
full scale : all 1’s when VIN = (VRTS - VRBS)

If VINR is tied to VRBS, the XRD6440 wiil give an output
of:

zero scale : all 0's when VIN = VRBS
fult scale : all 1's when VIN = VRTS

Proper Setting of VRBF and VRTF Voltages

Proper setting of the voltages VRBF and VRTF is
necessary to achieve full 10 bit dynamic range. VRTF can
be set using either the internal voltage reference
amplifier, or using an external buffer (see Figure 10. and
Figure 11.) If using an external buffer, VRTS can be set
more precisely by using VRTS as feedbackto the external
buffer. Likewise, VRBF can be forced with an external
buffer, using VRBS as feedback. When not using the
internal voltage reference ampilifier, it must be disabled by
connecting VFBR to Vpp. This will not cause a conflict
between the internal amplifier and the external buffer - the
internal amplifier’s output will become high impedance
when the voltage on VFBR is higher than on VBG.

EDTW AV EE AN

VRTF

If VINR is tied to VRBS, VRTF should be set such that
VRTS is equal to maximum VIN.

If VINR is tied to ground, VRTF should be set such that
VRTS minus VRBS is equal to maximum VIN.

When using the internal ampilifier, set VRTF to the desired
value using the transfer function :

VRTF = VBG (1 + R2/Rt) where VBG is

nominally 1.24v

The values in Figure 10., for example, would give VRTF
= 3.968v = 1.24v x (1 + 11K/5K)

VRTS can be set more precisely by using an external
buffer and known reference voltage VT (see Figure 11.)
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VRBF

For minimum use of external components, VRBF can be
tied to ground (see Figure 10.) However, if a more
precise VRBS voltage is needed, or if the minimum

CONNECTION DIAGAAM - USING INTERNAL AMPUIFIER

INTERNAL

VOLTAGE

REFERENCE
AMPLIFIER

"
AL 4L

REFERENCE
RESISTOR
STRING

Wra-y

Figure 10. Circuit Diagram with
internal Amplifier

Typical values for VRTS and VRBS

VRBS, the buffers must be able to sink and source 8 mA.

VRBS - VRBF = 0.024 x (VRTF - VRBF)
VRATF - VRTS = 0.014 x (VRTF - VRBF)

Board Layout Considerations

1

2

3

Sockets can degrade the A/D performance at these
frequencies. Best results are obtained with the A/D
soldered directly on the board.

Depending on the load seen by the output pins DO -
D9, it may be beneficial to latch the A/D output into
digital latches placed fairly close to the A/D. DO - D9
need only drive the inputs to the digital latches.

AGND and DGND pins for the A/D should be on the
same ground plane. [f digital output latches are used

expected voltage of VIN is not close to ground, then an
external buffer and known reference voltage VB can be
used (see Figure 11.) VINR can be tied to VRBS, and
VRBS set with an external voltage source VB such that
VRBS is at the expected minimum voltage of VIN.

CONNECTION DIAGRAM - USING EXTERNAL BUFFERS

VBG
c
FI Voo VFER INTERNAL VOLTAGE
E! REFERENCE
vr T= AMPLIFIER
[+ VATF
: VATS 3
<
-1
°© REFERENCE
RESISTOR STRING
2
°1
L vass
: e %
4+ 2 S T
" <

Figure 11. Circuit Diagram with
External Amplifier

= 96mV if VRTF - VRBF = 4.0 volts
= 56mV if VRTF - VRBF = 4.0 volits
External buffers must be capable of driving the 500 ohm reference resistor string. With 4 volts between VRTS and

4

to buffer the A/D from load, they should be on a
separate ground plane. Ground planes should be
generous.

Place 0.1uF power supply filtering caps as close to
the power supply pins on the XRD6440 as possible.
The connection from the caps to the ground plane
should also be as short as possible. The same holds
true for the caps shown in Figure 10. and Figure 11.

ST AV S S SV E S S S S AL iV &% TOM
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Both the clock and VIN lines should be shielded if
possible. VIN must be free of noise for good resuilts.
The clock line must be prevented from propagating
noise elsewhere, but it must also be prevented from
picking up noise, which couid be seen by the A/D as
clock jitter.

5)

ANALOG INPUT

The operational range of the analog input, VIN, varies
from VRT(+) to VRB(-) voltage references. Since these
reference voltages set the full scale(all 1 code) and zero
scale(all 0 code) of ADC, if VIN is driven above VRT(+) or
bellow Vgrg(-), output produces full scale or zero scale
codes respectively.

The input drive requirements are minimal due to the low
input capacitance (SpF-typ) and high input resistance

(34 KQ-typ) atthis pin compared to the most other ADCs.
This is made possible by the efficient design of sampling
track-and-hold amplifiers(THAs) tied to this pin.

If this pin is to be driven above the analog power supply
voltage(AVpp), the input should be protected from a
potential latch-up by using in series a 50Q resistor and a
clamping diode.

CALIBRATION CYCLE

The XRD6440 incorporates a proprietary auto-calibration
circuit which continuously adjusts the reference ladder,
offset and gain of the sampling comparators. The
auto-calibration algorithm is design to re-calibrate these
errors by approximately 1/16 LSB per clock cycle to
insure and maintain 10-bit accuracy over time and
temperature changes.
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