ANALOG
DEVICES

12-Bit, 1 MSPS
A/D Converter

ADI003A

FEATURES

12-Bit Resolution

1 MSPS Word Rates

T/H and Timing Included
Low Power: 1.4 W

APPLICATIONS

Radar Systems

Digital Oscilloscopes

Analytical Instrumentation
Resolution Imaging

The AD9003A is a complete 12 1 MSP

converter (ADC) which combines

placement for the mdustry standard AD9003 hybrid. A~mone
lithic encoder and a discrete track-and-hold are assembled in low
cost surface mount technology to create a low power sampling
ADC.

This high speed unit is capable of converting analog signals to
the Nyquist limit at word rates through 1 MSPS. Its 1 ps con-
version interval includes acquisition time for the internal T/H,
making it a true 1 MSPS converter.

REV.0

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.
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Test AD9003A
Parameter (Conditions) Temperature Level Min Typ Max Units
RESOLUTION 12 Bits
LSB Weight 1.22 mV
STATIC ACCURACY
Gain Error +25°C I +0.15 +0.35 % FS
Full v +0.45 % FS
Bipolar Offset +25°C I +8 +30 mV
Full v +40 mV
Unipolar Offset +25°C 1 +8 +30 mV
Full v +40 mV
Differential Nonlinearity +25°C 1 +0.7 +1.0 LSB
Integral Nonlinearity (Best Fit) +25°C 1 +0.8 +1.5 LSB
Full v : +1.5 LSB
No Missing Codes Full VI Guaranteed
RACTERISTICS (Conversion Rate = 1.0 MSPS)*
ortion?
+25°C I 74 82 dB
v 72 dB
% \Y 70 dB
+25 1 475 560 ns
nd (t,) 25°C 3 18 30 ns
faig °C / 20 ps, rms
Signal-to-Noise Ratio’ F 65 0 dB
Transient Response® C ns
Overvoltage Recovery Time® 25°C 700 ns
Two-Tone Intermodulation’ +25°C —_
ANALOG INPUT — I
Voltage Range (Full Scale)® Full \Q 5 V, pp
Input Impedance +25°C I 990 010
Full v 990 1010 Q
Input Bandwidth
Small Signal, —3 dB® +25°C v 44 %
Large Signal, —3 dB'° +25°C \Y% 4.0
TEMPERATURE DRIFT
Offset Temperature Coefficient
Bipolar Full v +10 +35 ppm/°C
Unipolar Full v +10 +35 ppm/°C
Gain Temperature Coefficient Full v +15 +40 ppm/°C
Differential Linearity Tempco Full v *1.5 *3.5 ppm/°C
DIGITAL INPUTS
Logic Compatibility Full TTL
Logic “1” Voltage Full v +2.0 ) Vee \Y
Logic “0” Voltage Full v -0.5 +0.8 \Y%
Encode Command'?
Input Current
Logic “1” Full A% 1 pA
Logic “0” Full VI -1.0 pA
Width Full Iv 15 ns
Rate Full VI de 1.0 MSPS
Rise/Fall Times Full v 10 ns
DIGITAL OUTPUTS
Logic Compatibility Full TTL/CMOS
Logic “1” Voltage Full A% +2.4 \Y
Logic “0” Voltage Full VI +0.4 \"
Output Drive Full 1 Standard TTL Load
Format Paraliel
Unipolar Mode Complementary Binary
Bipolar Mode Complementary Offset Binary
—2— REV.0



AD9I003A

Test ADY%003A
Parameter (Conditions) Temperature Level Min Typ Max Units
POWER REQUIREMENTS
+Vg Voltage Full v +14.5 +15.0 +15.5 v
+Vg Current Fuil \% | 18 24 mA
—Vs Voltage Full v —14.5 -15.0 -15.5 v
— Vg Current Full VI 60 i 76 mA
Vo Voltage Full v +4.75 +5.0 +5.25 \'%
Ve Current Full VI 49 62 mA
Power Dissipation Full VI 1.4 1.9 w
PSRR*? +25°C A% 45 dB
NOTES

1Converting faster than 1.0 MSPS is possible; however, acquisition time is reduced, which may increase distortion of high frequency analog signals.
2Harmonic distortion is expressed in dB below full scale (FS) in terms of spurious signals generated at 1.0 MSPS encode rate and single tone analog input in

rangeshown

pecified time after 1.4 x FS input overvoltage
SPS encode rate with input frequencies of 75 kHz and 105 kHz; each 7 dB below FS.

ABSOLUTE MAXIMUM RATINGS *

Supply Voltages

VG e i e +18V

2 —-05Vto+65V
AnalogInput..................... -55Viwo+35V
DigitalInput . . ..................... —0.5Vto Ve
Operating Temperature Range (Ambient) . .... 0°C to +70°C
Storage Temperature . . .. ............. ~40°C to +85°C
Lead Soldering Temperature (10sec) ............ +300°C
NOTE

1Absolute maximum ratings are limiting values to be applied individually, and

beyond which the serviceability of the circuit may be impaired. Functional
operability is not necessarily implied. Exposure to absolute maximum rating
conditions for an extended period of time may affect device reliability.
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sed from leading edge of encode command to trailing (rising) edge of conversion status signal (See Timing Diagram).
gnal\to rms noise muo, analog input 1 dB below FS @ 100 kHz; 1.0 MSPS encode rate.

100% 2%°C, and ted
at specified temiperatures.

Periodically sample tested.

Parameter is guaranteed by design an ization

testing.

Parameter is a typical value only.

All devices are 100% production tested at +25°C; 100%
production tested at temperature extremes for extended
temperature devices; sample tested at temperature ex-
tremes for commercial/industrial devices.




AD9003A

PIN DESIGNATIONS AD9003A TIMING
(As viewed from bottom) The user-provided ENCODE command puts the track-and-hold
" - N (T/H) into the “hold” mode. Typically, the internal encoder

z“ e e ';'““5 cton requires 475 ns to make the 12-bit-accurate conversion of the
39 | BIT 1 (MSB) 2 | REFERENCE BYPASS' anfnlog mput'sxgnal. The conversion status signal indicates when
38 | BIT 2 3 | GROUND this process is complete and returns the T/H to the “track”
37 | BIT3 4 ] GROUND mode of operation.
36 { BIT 4 5 |-15V .. L. . ) .
35 | BITS ¢ | ANALOG INPUT Process variations within the encoder typically result in a hold
34 {BIT6 7 | NC *  time of 485 ns, but this interval can be as long as 590 ns. Even
33 45V .8 GAIN & OFFSET ADJUST assuming worst-case variations, there are still 410 ns of acquisi-
3 | UNTPOLAR OFFSET? | 10 | GROUND tion time at 1 MSPS (1/1,000) comversion rates. Higher encode
30 | +15v 11 | GROUND ratesarc'possiblc but maycausedmon-x_)gml}!ghﬁequmcy
29 | BIT 7 12 | GROUND analog signals because of reduced acquisition time. Acquisition
28 | INTERNAL GND? 13 | GROUND times less than the 410 ns cited here will not allow the T/H to
27 | INTERNAL GND’ 14 | GROUND acquire signals with sufficient accuracy to maintain the rated

15 | GROUND & ic performance

16 | GROUND ynamic g

17 | +5V

| I8\ | GROUND
-15V
3 | 29 J ENCOTE COMMAND

2. For unipolar operation, irfs 31 32- for bipoly
tion, ground Pin 32 and bypass Pin 31 to'y i

3. Pins 27 and 28 may be connected together tovemply w
AD9003 pinouts.
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Figure 1. AD9003A Timing Diagram



AD9003A

SETTING GAIN AND OFFSET Figures 3 and 4 provide additional information about the switch-
Varying gain and offset for the AD9003A enhances performance ing points of the LSB when adjusting for either unipolar or
of the unit and increases its flexibility in applications. One sug- bipolar operation using the full-scale 5 volt input. Other input
gested method of obtaining approximately +5% variation in ranges less than the standard 5 volt range can also be used; for
each is shown in Figure 2. these, the switching points of the LSB would be changed
correspondingly.
GAIN
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ANALOG
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PART OF
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Figure 2. AD9003A Gain and Offset
n_be operated in a unipolar mode or a bipolar 000 ... 001
FS| Fs| -Fs s [ +Fs +Fs
(LSBg +1: +2 -2 { -1 (LSBs)

-06mV -1.2mV  INPUTVOLTAGE -4.9982V

Figure 3. AD9003A Unipolar Adjustment

lar operation and +2.4994 V for blpolaroperano
full-scale 5 volt input range of the AD9003A).

Adjust the OFFSET control for a digital output which “dithers”
between 0000 0000 0000 and 0000 0000 0001.

To set gain, readjust the output of the voltage reference source
to the value shown in Table I as being equal to +FS —1.5 LSB

for the input range to be used (—4.9982 V for unipolar opera- -FS —FS -Fs
tion; —2.4982 V for bipolar operation with the full-scale 5 volt e AT S )
range). VOLTAGE 24994V

Adjust the GAIN control for a digital output which “dithers”
between 1111 1111 1110 and 1111 1111 1111.

-
b)Y
LYY

Table L. 000 ... 001
For For 000 ... 000
UNIPOLAR | Apply And “Dither”
Input Reference | Adjust Between OUTPUT CODE
OVto-5V | —0.6 mV OFFSET | 0000 0000 0000 and Figure 4. ADS003A Bipolar Adjustment
0000 0000 0001

0Vto -5V | —49982V | GAIN 1111 1111 1110 and
1111 1111 1111

For For

BIPOLAR Apply And “Dither”

Input Reference | Adjust Between

+25V +2.4994 V | OFFSET | 0000 0000 0000 and
0000 0000 0001

*25V -2.4982 V | GAIN 1111 1111 1110 and

1111 1111 1111

REV.0 -b-
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