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SAMPLING A/D CONVERTERS

DATA ACQUISITION COMPONENTS



DATEL Sampling A/D Converters and
Data Acquisition Components

ISO 9001 MIL-STD-1772

REGISTERED Certified and Qualified

About DATEL

Founded in 1970, today’s DATEL is an international electron-
ics manufacturing company that has achieved leadership
status in all four of its core product lines: sampling A/D
converters and data acquisition components; analog /0
boards for PCI, EISA, ISA, VME and Multibus platforms;
switching DC/DC power converters; and digital panel
voltmeters and instruments.

Our leadership status in high-performance sampling analog-
to-digital converters is unchallenged. If you are unfamiliar
with our products, you are about to discover 14 and 16-bit
ADS’s whose outstanding electrical performance, small
packaging, low power consumption, ease-of-use and
affordable pricing will genuinely impress you.

All our products are proudly designed and manufactured in our modern 180,000 square-foot facility in Mansfield, Massachusetts
(U.S.A.). To serve our international customers, we have wholly owned Subsidiary Sales Offices in Japan, Germany, France and the
United Kingdom.

Manufacturing and Quality

DATELs data acquisition components are manufactured and assembled using four basic technologies: monolithic CMOS,
monolithic bipolar, thin and thick-film multi-chip module (MCM), and discrete component assemblies.

Our overall Company is ISO-9001 Registered. Our MCM facility is certified to MIL-STD-1772, and we are listed on QML-38534 (the
Qualified Manufacturers List). Most of our standard products are MIL-STD-883 qualified, and many are covered by DESC SMD’s.

Convenience

DATEL has direct sales offices in the United States (Mansfield, MA), Germany (Munich), France (Montigny Le Bretonneux),
England (Tadley) and Japan (Tokyo and Osaka). We employ an extensive network of field sales representatives throughout the
USA, Canada, Europe, the Far East and other areas around the world.

In the USA, dial 1-800-233-2765 to immediately receive literature, price and delivery information or applications assistance.
Our E-Mail address is datelcomp@aol.com

There are four ways in which to purchase DATEL Data Acquisition Components:
*VISA or Mastercard ¢C.0.D.
*Bank check or money order ¢ Open an account with established credit

Availability

Most DATEL products are available, in small quantities, from stock and can be shipped from the USA within 24 hours. For price
and delivery information, USA customers may contact DATEL directly. Our international customers should contact their local
DATEL sales office or representative.

Applications Assistance

DATEL employs a large, knowledgeable, patient staff of degreed Applications and Sales Engineers in both our Headquarters and
Subsidiary Offices. These experienced engineers are always available to answer any questions you may have concerning the use
or modification of any of our products. Please don't hesitate to call us.

Copyright DATEL, Inc. 1996
All Rights Reserved
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General Disclaimer

In accordance with our policy of continuous product improvement,
DATEL, Inc. reserves the right to make changes/improvements to
our products and/or their specifications at any time without prior
notice to anyone. Prices are also subject to change without notice.

DATEL Inc. makes every effort to ensure information provided in
our technical literature is accurate and reliable. We can not, however,
assume responsibility for inadvertent errors, inaccuracies, omissions
or subsequent changes. We similarly assume no responsibility for
the use of this information, and any and all such use of this informa-
tion shall be entirely at the user’s own risk.

No patent rights or licenses applicable to any of the circuits or
DATEL intellectual property described herein are granted to any third
party, either directly, by implication or any other means. Furthermore,
despite our efforts to ensure otherwise, we can make no representa-
tion of any kind that the information and/or circuitry described herein
is free of infringement of any intellectual-property rights or any other
rights of third parties.

Limitations on the Use of DATEL, Inc. Products

DATEL products are not designed for and should not be used,
without the specific prior written consent of DATEL, Inc., in any life-
support systems, nuclear-facility applications, aircraft-control
applications or any other applications in which failure of the product,
in any way, could reasonably result in harm to life, property or the
environment.

A life-support system is defined as a product or system intended
to support or sustain life and whose failure can be reasonably
expected to result in significant personal injury or death. Nuclear-
facility applications are defined as any application involving a nuclear
reactor or the handling and processing of radioactive materials in
which the failure of equipment, in any way, could reasonably result in
harm to life, property or the environment.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For immediate assistance 800-233-2765
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New Products

16-Bit Sampling A/D Converters

1 and 2MHz, High Performance 1MHz, Low Power/Cost

ADS-931, ADS-932

Functionally complete, requires no
external support circuitry

Small, 40-pin, ceramic TDIP package
+5V supplies; 1.85 Watts

No missing codes over temperature
Low noise, 50uVrms

Impressive dynamic performance:
Peak harmonics as low as —-89dB
THD as low as —89dB
SNR as high as 87dB

Ideal for both time and frequency-domain
applications

+2.75V input range

Commercial and military temperature
ranges

Edge triggered; On-board FIFO
TTL compatible

See pages 1-95 and 1-1083.

ADS-937

e Low cost!
¢ Outstanding value!
e Extremely low power, 1.1 Watts

e Small, 32-pin, ceramic, side-brazed
TDIP package

e Guaranteed 1MHz sampling rate
« No missing codes over temperature
* Sampling to Nyquist frequencies

* Impressive dynamic performance:
—84dB peak harmonics (fin = 500kHz)
—82dB THD (fin = 500kHz)

80dB SNR (fin = 500kHz)

e TTL compatible; Edge triggered
« Unipolar (0 to —10V) or bipolar (+5V) input

o Commercial and military temperature
ranges

See page 1-111.




New Products

14-Bit Sampling A/D Converters
10MHz, Low Noise

8MHz, 24-Pin DIP

ADS-945

* Functionally complete, requires no
external support circuitry

e 10MHz sampling rate guaranteed

e Low noise, 110pVrms

e Ideal for DSP/FFT signal processing

» Superb dynamic performance:

—86dB peak harmonics (fin = 2.5MHz)
—80dB THD (fin = 2.5MHz)
78dB SNR (fin = 2.5MHz)

* No missing codes over temperature

o Commercial and military temperature
ranges

o Low power, 4.2 Watts

¢ 100kQ input impedance; +1.25V input
range

o Custom, low-profile, 2" x 4" DIP package
e TTL compatible

See page 1-151.

ADS-946

A bonafide leading-edge product!

Breaks all of today's performance/package/
power barriers

Functionally complete, requires no
external support circuitry

8MHz sampling rate guaranteed

Small, 24-pin, ceramic DDIP package
+5V supplies, 1.9 Watts; TTL compatible
Low noise, 150puVrms

Impressive dynamic performance:
—83dB peak harmonics (fin = 500kHz)
—81dB THD (fin = 500kHz)

75dB SNR (fin = 500kHz)

No missing codes over temperature
Edge triggered; No pipeline delays
+2V input range

Commercial and military temperature
ranges :

MIL-STD-883 qualified (Q4 1996)

See page 1-159.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For immediate assistance 800-233-2765




New Products

14-Bit Sampling A/D Converters

5MHz, Low Noise
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ADS-944

¢ Functionally complete,requires no
external support circuitry

e 5MHz sampling rate guaranteed

e Small, 32-pin, ceramic TDIP package

o Low power, 2.95 Watts

e Low noise, 135uVrms

¢ No missing codes over temperature

e Edge triggered; No pipeline delays

¢ Excellent dynamic performance:
—78dB peak harmonics (fin = 1MHz)
—77dB THD (fin = 1MHz)
76dB SNR (fin = TMH2z)

e Commercial and military temperature
ranges

e +1.25V input range; TTL compatible
e SMT packaging optional (J-lead)

e MIL-STD-883 qualified

e DESC SMD available

See page 1-143.

3MHz, Low Harmonics

ADS-943

¢ Functionally complete, requires no
external support circuitry

e 3MHz sampling rate guaranteed

e 24-pin DDIP package; +5V supplies

e Low power, 1.9 Watts

e Low noise, 150uVrms

e Optimized for modern telecomm
applications

* Impressive dynamic performance:
—85dB peak harmonics (fin = 500kHz)
—~83dB THD (fin = 500kHz)

-82dB two-tone IMD
79dB SNR (fin = 500kHz)

e Edge triggered; No pipeline delays
e +2V input range; TTL compatible

o Commercial and military temperature
ranges

* No missing codes over temperature
o MIL-STD-883 qualified (Q4 1996)

See page 1-135.
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New Products

14-Bit Sampling A/D Converters
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ADS-919, ADS-929

o Outstanding value — the best combination
of performance, package, power and price

e Great for imaging applications!
e No missing codes over temperature
e Small, 24-pin, ceramic DDIP package

e Operates from either +15V or
+12V supplies

e Low power, 1.4W with £12V supplies
e Edge triggered; No pipeline delays

e Impressive dynamic performance:
-80dB peak harmonics (fin = 1MHz)
—78dB THD (fin = 1MHz)

77dB SNR (fin = 1MHz)

e Unipolar (+10V, ADS-919) or bipolar
(£5V, ADS-929) input

¢ Pin compatible with ADS-926/927
(0.5/1MHz)

e Gull-wing SMT package optional
e MIL-STD-883 qualified

See pages 1-55 and 1-79.

2MHz, Great Value 1MHz, Low Cost

ADS-917, ADS-927

e Functionally complete
* Small, 24-pin, ceramic DDIP package

e Operates from either +15V or
+12V supplies

e Low power, 1.4W with +12V supplies
o No missing codes over temperature

¢ Solid dynamic performance:
—82dB peak harmonics (fin = 500kHz)
—80dB THD (fin = 500kHz)
78dB SNR (fin = 500kHz)

» Edge triggered; No pipeline delays

o Unipolar (+10V, ADS-917) or bipolar
(£5V, ADS-927) input

¢ Pin compatible with ADS-926/929
(0.5/2MHz sampling rates)

¢ Gull-wing SMT package optional
e MIL-STD-883 qualified

See pages 1-47 and 1-71.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For immediate assistance 800-233-2765
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New Products

Sampling A/D Converters

14-Bit, 500kHz 10-Bit, 20MHz

ADS-916, ADS-926

e Low Cost!
¢ Functionally complete

» Outstanding dynamic performance that
surpasses many 16-bit A/D’s:
—92dB peak harmonics (fin = 100kHz)
—90dB THD (fin = 100kHz)
80dB SNR (fin = 100kHz)

¢ Small, 24-pin, ceramic DDIP package

e Operates from either +15V or +12V
supplies

o Low power, 1.4 Watts with +12V supplies
¢ No missing codes over temperature

e Unipolar (+10V, ADS-916) or bipolar
(x5V, ADS-926) input

e Commercial and military temperature
ranges

¢ Gull-wing SMT package optional
o MIL-STD-883 qualified

See pages 1-39 and 1-63.

ADS-325A

o Complete with input S/H amp and 3-state
output latches

» Single-chip, autocalibrating, CMOS design

» Plastic, 48-pin, QFP package

* Single +5V supply; TTL compatible

e Low power consumption, 145mW

» Low input capacitance, 9pF

e Wide input bandwidth, 70MHz

e Excellent performance:
+%LSB DNL
-65dB SFDR
54dB SNR
—20 to +75°C operation

See page 1-31.
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New Products

Flash A/D Converters

8-Bit, 125MHz

8-Bit, 20MHz

ADC-317

e Low cost!

¢ +1.1.SB INL and DNL

¢ 46dB signal-to-noise ratio

e 200MHz full power input bandwidth
* No sparkle-code errors

¢ High input impedance, 190kQ // 18pF
o ECL compatible

e Single -5.2V supply

e 870mW power consumption

e —20 to +75°C temperature range

e 42-pin plastic DDIP

See page 2-23.

ADC-305

e 90mW max. power dissipation
e +%LSB INL, +0.3LSB DNL

¢ 46dB signal-to-noise ratio

e 60MHz input bandwidth

o Uses two-step parallel conversion
technique

o Complete with internal:
Reference (for 2V input)
S/H amplifier
Output data latches

¢ Single +5V supply; TTL compatible
e —20 to +75°C operation
e 24-pin plastic DIP or SOP

See page 2-18.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For immediate assistance 800-233-2765
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New Products

Application Specific for Imaging
1.2 and 2MHz, 12-Bit A/D's

ADS-CCD1201, ADS-CCD1202

Performance optimized for electronic
imaging with CCD’s

Unipolar input range, 0 to +10V
4096-to-1 dynamic range
Qutstanding +1/4L.SB DNL

Low noise: 400uVrms (1/6LSB, CCD1201)
600uVrms (1/4LSB, CCD1202)

Full scale step response (empty to full well)
with +1 count maximum error

Operates from either £15V or
+12V supplies

1.4 Watt power consumption

Edge triggered; No pipeline delays
Small, standard, 24-pin DDIP package
See CDS front-end products

Low cost!

See pages 1-167 and 1-175.

CDS-1401, CDS-1402

e Complete, single-package, CDS functions

e Subtract "KTC" noise for maximum
dynamic range

e Use with most CCD’s and high-speed
A/D converters

¢ "Ping-pong" timing for high pixel rates
and low noise

¢ High throughput in 14-bit applications:
1.256MHz CDS-1401
5MHz CDS-1402

e Extremely versatile:
2 independent S/H circuits
Gain matching
4 offset adjustments
4 A/D control lines

e Small, 24-pin DDIP package

e +15V or +5V supplies

e See A/D’s optimized for imaging
e Low cost!

See pages 4-3 and 4-11.




New Products

Sample-Hold Amplifiers Active Filters

High Speed, 12/14-Bit Linear Resistor Tunable

X

SHM-12, SHM-14

e Low cost!

¢ Single-chip, complementary bipolar
design

o Very linear: £0.006% SHM-12

+0.0012% SHM-14

o Very fast: 20nsec to +0.012% SHM-12

25nsec to £0.012% SHM-14

o Wide bandwidth: 120MHz SHM-12
250MHz SHM-14

* | ow output noise, 65uVrms
« High feedthrough rejection, 80dB
o 1psec aperture jitter

* +5V supplies, 300mW max. power
e Ceramic LCC or plastic SOIC packages
¢ Industrial and military temperature ranges

o Evaluation boards available

See pages 3-3 and 3-9.

FLJ-HR Series

o fc (—3dB) variable to 1.6kHz or 100kHz
o fc selectable with only 4 resistors

o Lowpass, highpass and bandpass
functions

¢ 4-pole and 2-pole models
e Cascadable

e Butterworth, Bessel, Cauer and
Chebyshev characteristics

e 70dB minimum attenuation at 1MHz

e Small, 24-pin DIP package

o |Industrial and military temperature ranges
o High-reliability screening optional

See page 9-3.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For immediate assistance 800-233-2765
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Selection Guides ]3
Sampling Analog-to-Digital Converters

10-Bit and 12-Bit Resolution ©

Sampling Input No Power Power '
' " 'Rate Range(s) DNL Missing SNR | THD | Supplies |Dissipation MIL-STD-883 ;
Model @ (Volts) (LSB) Codes® | (dB) | (-dB) | (Volts) (Watts) Package Screening Page
ADS-325A +210+4 0.5 Yes 54 65 +5 0.15 48-Pin VQFP No 131
ADS-112 +5, 010 +10 +0.5 Yes 72 78 +15, 45 1.3 24-Pin DDIP Yes 13 i
ADS-CCD1201@ 0to +10 +0.25 Yes 73 84 +15, +5 17 24-Pin DDIP No 1-167. |
ADS-117 +5,0t0 +10 +0.5 Yes 70 73 +15, +5 1.6 24-Pin DDIP Yes 19 !
ADS-CCD1202 ® Oto +10 +0.25 Yes i 78 15,45 17 24-Pin DDIP No 1-175
ADS-118 ‘ +1 +0.5 Yes 69 71 +5 1.3 24-Pin DDIP No 1-15
ADS-118A +1.25 0.5 Yes 69 i +5 13 24-Pin DDIP No 115
ADS-119 1.5 0.5 Yes 69 68 +5 1.8 24-Pin DDIP Yes 1-23 .

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.

@ The ADS-325A has 10-bit resolution. All other devices in this table are 12-bit converters.

@ DATEL offers MC (0 to +70°C) and MM (=55 to +125°C) versions of each model. ~ ® Guaranteed over the full military temperature range (-55 to +125°C).
@ The ADS-CCD1201/2 have been optimized for electronic-imaging applications. They are pin-compatible and operate from either +12V or +15V supplies.

14-Bit Resolution

Sampling|  Input No Power Power ,

Rate. - | Range(s) DNL Missing SNR | THD | Supplies |Dissipation MIL-STD-883 :
Model @ . (MHz)" (Volts) (LSB) Codes@ | (dB) | (-dB) (Volts) (Watts) Package Screening Page. .
ADS-916 ® © 05 | 0to+10 +05 Yes 80 82 +15, 45 1.6 24-Pin DDIP No 39
ADS-926 ® 05 5 +0.5 Yes 80 87 +15, 45 1.6 24-Pin DDIP Yes 163
ADS-917 ® 1 0to +10 +0.5 Yes 78 80 +15, 45 1.7 24-Pin DDIP No 147
ADS-927 ® 1 +5 +0.5 Yes 78 80 +15, +5 17 24-Pin DDIP Yes STt
ADS-941 1 | #5,0t0410 | 05 Yes 78 83 +15, 45 28 32-Pin TDIP No 1117
ADS-919 ® 2 0to +10 +05 Yes 77 76 +15, 45 17 24-Pin DDIP No 155
ADS-929 ® 2 +5 0.5 Yes 77 79 +15, 45 17 24-Pin DDIP Yes L1479
ADS-942 -2 | 250t0+10 | %05 Yes 75 80 +15, 45 29 32-Pin TDIP No | 1123
ADS-942A 2 +5 0t0+10 | 205 Yes 75 80 +15, 45 22 32-Pin TDIP No 1129
ADS-943 .3 +2 +05 Yes 79 78 5 1.8 24-Pin DDIP Yes @ | 1-135
ADS-944 5 +1.25 +05 Yes 76 77 [#15,45, 52| 295 32-Pin TDIP Yes 1143
ADS-946 i 8 +2 +0.5 Yes 76 76 5 1.9 24-Pin DDIP Yes @ |.1-159
ADS-945 A0 +1.25 +0.5 Yes 78 80 |+15,+45,-5.2 4.2 Custom DIP No 14151

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ DATEL offers MC (0 to +70°C) and MM (-55 to +125°C) versions of each model. ~ @ Guaranteed over the full military temperature range (-55 to +125°C).
® ADS-916, 917, 919, 926, 927 and 929 are all pin-compatible and operate from either £12V or +15V supplies. @ Available Q4-96.

16-Bit Resolution

Input No Power Power
Range(s) DNL Missing SNR | THD | Supplies |Dissipation MIL-STD-883
Model @ (Volts) (LSB) | Codes® (dB) | (-dB) | (Volts) (Watts) Package Screening
ADS-930 15, 01010 +0.5 Yes 83 89 +15, +5 3.5 40-Pin TDIP No
ADS-931 £2.75 0.5 Yes 87 89 +5 1.85 40-Pin TDIP No
ADS-937 +5,010-10 0.5 Yes 84 85 +15, 5 1.1 32-Pin TDIP No
ADS-932 +2.75 +0.5 Yes 86 88 +5 1.85 40-Pin TDIP No

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ DATEL offers MC (0 to +70°C) and MM (-55 to +125°C) versions of each model. ~ @ Guaranteed over the full military temperature range (55 to +125°C).

Xl



Selection Guides

Analog-to-Digital Converters

Differential Integral
Guaranteed Linearity Linearity Input Power Power
Resolution | Conversion Error, Max. Error, Max. Range(s) Supplies | Dissipation
Model ® (Bits) Rate/Time (LSB) (LSB) (Volts) (Volts) (mW) Package @
18-PinDIP M
ADC-207 7 20MHz 0.5 1 +5 +5 250 24-Pin CLCC M
ADC-228 @ 8 20MHz +0.5 0.5 +5 +5, +15 15 @ 24-Pin DDIP H
ADC-304 8 20MHz +0.5 +0.5 -2 +5 or +5 355 28-Pin DDIP M
ADC-305 8 20MHz +0.5 0.5 ® +2 +5 60 24-Pin DIP M
ADC-317 8 125MHz +0.7 +0.8 -2 5.2 870 42-Pin DDIPM
ADC-HZ 12 8us +0.75 0.5 +5/10, +2.5/5/10 +5, £15 11® 32-Pin TDIP H
ADC-HX 12 20us +0.75 +0.5 +5/10, +2.5/5/10 +5, +15 11® 32-Pin TDIP H

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.

@ MIL-STD-883 screening available on all models except ADC-304/305/317.

@ M = Monolithic, H = Multi-chip-module hybrid.

@ Watts.

® Listed specification is a typical.

Sample-Hold Amplifiers

®The ADC-228 is a "complete"” flash A/D with reference, input buffer, 3-state output, etc.

Acquisition
Time Aperture Input Small Signal | Hold-Mode | Power Power
t0+0.01% | Linearity Jitter Range Bandwidth | Droop Rate | Supplies | Dissipation

Model © (nsec) (%) (psec) (Volts) | Gain (MHz) (uViusec) | (Volts) (mW) Package @
20-Pin SOICM

SHM-12 20 £0.01 1 1.5 + 120 1500 +5 250 20-Pin CLCC M
16-Pin SOIC M

SHM-14 25 +0.002 1 +2.5 +1 250 +2000 15 250 20-Pin CLCC M

SHM-43 25 +0.01 1 +1 +1 150 +1 5, +15 545 14-Pin DIP H

SHM-49 160 +0.01 25 +10 -1 16 0.5 +5, 15 365 8-Pin DIP H

SHM-4860 160 +0.01 50 +10 -1 16 0.5 +5, +15 730 24-Pin DDIP H

SHM-945 275 ® +0.0004 10 +10 -1 16 0.5 +5, 15 305 24-Pin DDIP H

SHM-30C 650 +0.01 100 +10 +1 45 +0.01 +15 735 14-Pin DIP M

MSH-840 @ 775 +0.01 15 +10 +1/10 13 +1.5 +5, 15 2.25 ®| 32-PinTDIPH

SHM-20C 1000 +0.01 300 +10 +1 2 +0.08 +15 330 14-Pin DIP M

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ High-reliability screening available on all models except SHM-20C and SHM-30C.

@ M =Monolithic, H = Multi-chip-module hybrid.

@ t0 +0.003%. @ The MSH-840 is a quad simultaneous S/H (SSH) with built-in output multiplexer. ® Watts.
Correlated Double Sampling Circuits
Minimum Full Scale Signal Hold-Mode
Guaranteed Input Broadband | Dynamic | Acquisition Droop Power Power
Pixel Range Noise Range Time Rate Supplies | Dissipation

Model Rate (MH2)® (Volts) (uVrms) (dB) (nsec) (mVipsec) (Volts) (mW) Package
CDS-1401 1.25 +10 200 91 250 @ +0.004 +5, +15 700 24-Pin DDIP
CDS-1402 5 2.5 200 79 65® 5 5 350 24-Pin DDIP

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ When used in a 14-bit application. Higher throughputs obtainable at lower resolutions.
@ 5V step acquired to +1mV accuracy.

Xl

@ 2V step acquired to +1mV accuracy.
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Selection Guides

Analog Multiplexers

Input Leakage
Settling Maximum
Timeto | Access Input On off On Power Power |
10.01% Time Range | Resistance | Channel | Channel | Supplies | Dissipation i
Model Channels (usec) (nsec) (Volts) (Ohms) (pA) (pA) (Volts) (mW) Package ®
MX-850 4SE 0.04 @ 20 +10 90 20 400 +5, 15 270 14-Pin DIP H
MX-826 @ 8SE 0.150 ® 20 +10 2500 — — +5, +15 575 24-Pin DDIPH
MX-1616C 16SE/8D 0.8 130 +15 750 10 40 +15 900 28-Pin DDIP M
MX-818C 8SE/4D 0.8 130 +15 750 10 15 +15 540 18-Pin DIP M
MV-1606 16SE 2.4 300 +15 270 30 1000 +15 60 28-Pin DDIP M
MVD-807 8D 24 300 +15 270 30 1000 +15 60 28-Pin DDIP M
MV-808 8SE 2.8 350 +15 250 20 100 +5, +15 28 16-Pin DIP M
MVD-409 4D 2.8 350 +15 250 20 50 +5, +15 28 16-PinDIPM |
MX-1606 16SE 35 500 +15 1500 30 100 +15 45 28-Pin DDIP M
MX-808 8SE 35 500 +15 1500 30 100 +15 45 16-Pin DIP M
MXD-409 4D 35 500 +15 1500 30 100 +15 45 16-Pin DIP M
MXD-807 8D 35 500 +15 1500 30 100 +15 45 28-Pin DDIP M
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ M = Monolithic, H = Muiti-chip-module hybrid. @© 80ns to +0.001%. @ 300ns to +0.003%. @ MIL-STD-883 models available.
Digital-to-Analog Converters
Differential Integral Maximum
Settling Linearity Linearity Power Power
Resolution Time Error, Max. | Error, Max. Supplies | Dissipation
Model ® (Bits) (usec) Output (LSB) (LSB) Coding (Volts) (mW) Package @
DAC-HF8B 8 0.025 +5, +2.5mA +0.5 0.5 Bin +15 750 24-Pin DDIP H
DAC-HF10B 10 0.025 +5, £2.5mA +0.5 0.5 Bin +15 825 24-Pin DDIP H
DAC-HF12B 12 0.05 +5, +2.5mA +0.5 +0.5 Bin +15 975 24-Pin DDIP H
DAC-HK12B 12 3 +5/10, +2.5/5/10V +0.75 0.5 Bin,2C | +5 %15 1000 @ | 24-Pin DDIP H
DAC-HZ12B 12 3 +5/10, +2.5/5/10V +0.75 +0.5 CBin +15 500 24-Pin DDIP H
DAC-HZ12D 3-Digit 3 +2.5/5/10V +0.25 +0.25 CBCD £15 500 24-Pin DDIP H
DAC-HP16B 16 15 +10, £5/10V +2 2 CBin +15 675 @ | 24-PinDDIPH
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ MIL-STD-883 models available for all listed products except DAC-HZ Series. @ H = Multi-chip-module hybrid. ® Typical.
Operational Amplifiers
Gain
Open Bandwidth | Slew | Input Offset Offset Input Bias Power
Loop Gain Product Rate Voltage Voltage Drift Current Output Dissipation
Model (000) (MHz) (Vipsec) (mv) (uvrec) (nA) (£V@tmA) | (xV@zmA) Package
AM-500 1000 130 +1000 +0.5 +1 +1 10/50 15/22 14-Pin DIP
AM-1435 100 1000 +300 2 15 +20pA 714 15/22 14-Pin DIP

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.

Xl



Selection Guides

Instrumentation Amplifiers

Input Slew | Settling Gain Gain Input Offset Power
Impedance | Rate | Time, G=1 Accuracy | Nonlinearity Voltage Output Dissipation
Model (10”Q) ((V/usec)| (usec) | Gain | (%, Max.) | (%,Max.) | (xmV,Max.) | (xV@tmA) | (xV@zmA) Package
AM-551 © 1@ +23 3 1-1000 |  +0.04 +0.01 1 x gain 115 15/27 16-Pin DIP
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ 2-stage design. Front-end gain is resistor programmable. Back-end gain of 1 or 10 is pin selectable.
@ CMV =11V, CMRR = 100dB.
Single-Package Data Acquisition Systems
Differential [ Integral Total Maximum
Throughput | Linearity | Linearity | Harmonic No Power Power
Resolution | Input Rate Error, Max. | Error, Max. | Distortion Missing Supplies | Dissipation
Model @ (Bits) | Channels | (kHz, Min.) (LSB) (LSB) (-dB) Codes (Volts) (Watts) Package
HDAS-16 12 16SE 50 +1 +1 — -55t0+125°C | +5,+15 1.25 62-Pin QDIP
HDAS-8 12 8D 50 +1 #1 — 5510 +125°C | +5,+15 1.25 62-Pin QDIP
HDAS-75 12 8SE 75 +1 #1 73 5510 +125°C | +5,+15 0.7 40-Pin DDIP
HDAS-76 12 4D 75 +1 +1 73 5510 +125°C | 45,15 0.7 40-Pin DDIP
HDAS-528 12 8SE 400 +0.75 +0.75 73 5510 +125°C | +5,+15 3 40-Pin DDIP
HDAS-524 12 4D 400 +0.75 £0.75 73 5510 +125°C | +5,+15 3 40-Pin DDIP
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ MIL-STD-883 models available for all listed products except HDAS-524.
Tunable Active Filters
Frequency
Tuning Filter Low | High | Band | Band Rolloff Cutoff
Model Technique | Poles Type ® Pass | Pass | Pass |Reject | (dB/Octave) Range (fc) Package
FLT-U2 @ Resistors 2 |BU,CHBECA| X X X 12 0.001Hz-200kHz | 16-Pin DDIP |
FLJ-D Series 3-Digit BCD 2 BU, CH, BE X X X X 12 0.1Hz-160kHz 40-Pin QDIP
FLJ-UR Series Resistors 2,4 BU, CH X X X X 12,24, 42 40Hz-20kHz 20-Pin SIP
FLJ-V Series Voltage 4 BU X X X 12,24 20Hz-100kHz 40-Pin QDIP
FLJ-HR Series® | Resistors 2,4 |BU,CH BE CA| X X X 12,24, 42 10Hz-100kHz 24-Pin DDIP
FLJ-D5/D6 3-Bit Binary | 5,6 CH X 60, 80 10Hz-20kHz 40-Pin QDIP
FLJ-R Series Resistors 6,8 CA X X 100,135 10Hz-20kHz 40-Pin QDIP

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ BU = Butterworth, BE = Bessel, CA = Cauer/elliptical, CH = Chebyshev
@ Commercial and military temperature ranges available.

® High-reliability and military temperature range models available.
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Quality Assurance

Military and High-Reliability Screening

As other suppliers rapidly exit the military compo-
nents business, DATEL remains steadfastly commit-
ted to supporting our military/aerospace customers.
Our commitment is evidenced by the fact we recently
completed MIL-STD-883 qualifications for a number
of our popular, high-performance sampling A/D
converters. Our newest devices are now in the
qualification process, and our extremely popular
ADS-944 (14-Bit, 5SMHz Sampling A/D Converter) is
now covered by a DESC SMD.

DATEL remains on QML-38534 (the Qualified
Manufacturers List) as we maintain our hybrid
facility’s MIL-STD-1772 certification. We routinely
design, develop, manufacture and screen thick and
thin-film chip-and-wire assemblies (nowadays called
multi-chip-modules or MCM’s) in full compliance with
the demanding requirements of MIL-PRF-38534
and MIL-STD-883.

Continuous Improvement

Our overall Company, including our engineering-
design functions, our Quality System, and our MCM,
SMT and pcb assembly areas, is now 1SO-9001
Registered! Not satisfied with this recent achieve-
ment, we are actively working to institute an en-
hanced Reliability Policy/Program that installs
design-for-reliability practices earlier in our design
cycles. Our standard in-house qualification programs

MIL-STD-1772
Certified and Qualified

now include HALT (highly accelerated life testing).
Our new Qualmark HALT tester combines tempera-
ture and voltage extremes with 6-axis vibration to
efficiently detect design weaknesses long before
products enter the market.

Cost Savings for You!

DATEL recognizes that governments and military
contractors are exploring ways to reduce the ex-
pense of many military programs, including lowering
the cost of purchased components. In response to
this need, we now offer a cost-effective alternative to
full “883” processing. DATEL’s “QL” program re-
moves some of the more expensive aspects of “883”
while maintaining its most important elements (burn-
in, temperature cycling, hermeticity testing etc.).

The "QL" program is extremely flexible and can be
customized to meet your specific cost/reliability
objectives. Our Quality Assurance Team stands
ready to work with you.

The first table on the following page summarizes
MIL-STD-883 screening and the DATEL "QL"
Program. Some test conditions are slightly different
for “QL” screening. The second table lists the
DATEL data acquisition components currently
available with MIL-STD-883 screening. Most DATEL
products are available with “QL” screening.

Contact us directly if you have any questions.
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Quality Assurance (continued)

MIL-STD-883 and DATEL "QL" Screening

883 Operation/Test Method Conditions | DATELQL
Incoming Inspection MIL-PRF-38534 Yes
Element Evaluation MIL-PRF-38534 No
Wire Bond Pull 2011 Destructive/Nondestructive, In Process (Sample) Yes
Internal Visual (Precap) 2017 100% Yes
Temperature Cycling 1010 Test Condition C, -65 to +150°C, 100% Yes
Constant Acceleration 2001 Test Condition A, Y Axis, 5kg, 100% Yes
PIND 2020 Test Condition B As Required
Pre-Burn-in Electrical — 100% Yes
Burn-in 1015 Test Condition B, 160hrs. @ +125°C, 100% Yes
PDA — 10% Yes
Final Electrical Static & Dynamic Performed @ -55, +25 and +125°C, 100% Yes
Seal (Fine and Gross Leak) 1014 Test Condition A (Fine), 100% Yes
Test Condition C (Gross), 100% Yes
External Visual 2009 100% Yes
Group A MIL-PRF-38534 As Required
Group B MIL-PRF-38534 As Required
Group C MIL-PRF-38534 As Required
Group D MIL-PRF-38534 As Required

MIL-STD-883 Products

Description

DESC Drawing

ADS-111/883 12-Bit, 500kHz Sampling A/D Converter —
ADS-112/883 12-Bit, IMHz Sampling A/D Converter —
ADS-117/883 12-Bit, 2MHz Sampling A/D Converter —
ADS-119/883 12-Bit, 10MHz Sampling A/D Converter

ADS-132/883 12-Bit, 2MHz Sampling A/D Converter —
ADS-926/883 14-Bit, 500kHz Sampling A/D Converter —
ADS-927/883 14-Bit, 1MHz Sampling A/D Converter 5962-9475701
ADS-929/883 14-Bit, 2MHz Sampling A/D Converter —
ADS-944/883 14-Bit, 5MHz Sampling A/D Converter 5962-9319801
ADC-HZ12B/883 12-Bit, 8usec A/D Converter 5962-8850802
ADC-HX12B/883 12-Bit, 20usec A/D Converter 5962-8850801
ADC-816/883 10-Bit, 800nsec A/D Converter —
ADC-511/883 12-Bit, 1psec A/D Converter —
ADC-228/883 8-Bit, 20MHz, Complete Flash A/D Converter —
ADC-208/883 8-Bit, 20MHz, Flash A/D Converter —
ADC-207/883 7-Bit, 20MHz, Flash A/D Converter —
DAC-HZ12B/883 12-Bit, 3psec, Voltage-Output D/A Converter —
DAC-HP16B/883 16-Bit, 15psec, Voltage-Output D/A Converter 5962-8953101
DAC-HK12B/883 12-Bit D/A Converter with Input Register 5962-8952801
DAC-HF12/883 12-Bit, 50nsec, Current-Output D/A Converter —
DAC-HF10/883 12-Bit, 25nsec, Current-Output D/A Converter —
DAC-HF8/883 10-Bit, 25nsec, Current-Output D/A Converter —
HDAS-76/883 12-Bit, 75kHz, 4-Channel Data Acquisition System —
HDAS-75/883 12-Bit, 75kHz, 8-Channel Data Acquisition System —
HDAS-16/883 12-Bit, 50kHz, 16-Channel Data Acquisition System 5962-8851404
HDAS-8/883 12-Bit, 50kHz, 8-Channel Data Acquisition System 5962-8851403
HDAS-528/883 12-Bit, 400kHz, 8-Channel Data Acquisition System —
MX-826/883 Precision, 8-Channel, High-Speed Multiplexer 5962-9450601
SHM-4860/883 200nsec, +0.01% Sample-Hold Amplifier —

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For immediate assistance 800-233-2765




Sampling A/D Converters

Incomparable combinations of high performance, small size, low power and affordable pricing define DATEL's
unrivaled offering of Sampling A/D Converters. Virtually every new product we announce is a fully functional,
easy-to-use device whose overall “value” instantly catapults it to the head of its speed class.

The advantages DATEL products offer are the result of years of engineering experience, an in-depth understanding
of customer applications, and a multi-chip, mixed-technology assembly process (referred to as multi-chip-module or
MCM technology). Our MCM technology combines integrated circuits fabricated from different semiconductor
process technologies (bipolar, CMOS, biCMOS, etc.) with thick and thin-film passive elements into a single-package
“seamless” function that exploits the most desirable aspects of each technology (high speed, low power, etc.).

Itis not limited by the unavoidable compromises inherent to any single technology.

MCM technology gives us the potential for continual performance improvements. Equally important, it allows us to
quickly develop application-specific devices or easily modify standard products to meet your unique requirements.

Our new 14 and 16-bit Sampling A/D’s feature unmatched performance, package, power and price attributes. All
are 100% statically and dynamically tested (using FFT’s). Proprietary, error-correcting and auto-calibration circuits
enable each device to achieve specified performance over both 0 to +70°C and —55 to +125°C temperature ranges.
Exhibiting both low noise (excellent DNL, high SNR) and wide bandwidth (low THD), these new A/D’s excel in both
time-domain (electronic imaging) and frequency-domain (digital communications) applications

These superior products are available now! Guarantee the future success of your design by choosing a DATEL
Sampling A/D Converter today!
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Selection Guides
Sampling Analog-to-Digital Converters

10-Bit and 12-Bit Resolution @

Input No Power Power
Range(s) DNL Missing SNR | THD | Supplies |Dissipation MIL-STD-883
Model @ (Volts) (LSB) | Codes® | (dB) | (~dB) | (Volts) (Watts) Package Screening Page
ADS-325A +210 +4 £0.5 Yes 54 65 +5 0.15 48-Pin VQFP No 1-31
| ADS-112 15, 0t0 +10 0.5 Yes 72 78 £15, 45 1.3 24-Pin DDIP Yes 1-3
ADS-CCD1201® 0to+10 +0.25 Yes 73 84 £15, +5 1.7 24-Pin DDIP No 1-167
ADS-117 45, 010 +10 +0.5 Yes 70 73 +15, 45 1.6 24-Pin DDIP Yes 19
ADS-CCD1202® 0to+10 +0.25 Yes 71 78 +15,+5 1.7 24-Pin DDIP No 1-175
ADS-118 +1 +0.5 Yes 69 il +5 1.3 24-Pin DDIP No 1-15
ADS-118A +1.25 0.5 Yes 69 7 15 1.3 24-Pin DDIP No 1-15
ADS-119 . £1.5 +0.5 Yes 69 68 +5 1.8 24-Pin DDIP Yes 1-23
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ The ADS-325A has 10-bit resolution. All other devices in this table are 12-bit converters.
@ DATEL offers MC (0 to +70°C) and MM (55 to +125°C) versions of each model. ~ ® Guaranteed over the full military temperature range (-55 to +125°C).
@ The ADS-CCD1201/2 have been optimized for electronic-imaging applications. They are pin-compatible and operate from either +12V or +15V supplies.
14-Bit Resolution
Input No Power Power
Range(s) DNL Missing | SNR | THD | Supplies |Dissipation MIL-STD-883
Model @ (Volts) (LSB) Codes@ | (dB) | (-dB) (Volts) (Watts) Package Screening Page
ADS-916 ® 0to+10 0.5 Yes 80 82 +15, 45 1.6 24-Pin DDIP No 1-39
| ADS-926 ® +5 +0.5 Yes 80 87 +15, +5 1.6 24-Pin DDIP Yes 1-63
ADS-917 ® 0to+10 0.5 Yes 78 80 +15, 45 1.7 24-Pin DDIP No 1-47
ADS-927 ® +5 0.5 Yes 78 80 +15, +5 1.7 24-Pin DDIP Yes 1-71
ADS-941 +5,0t0+10 | 05 Yes 78 83 +15, +5 2.8 32-PinTDIP No 1-117
ADS-919 ® 0to+10 +0.5 Yes 77 76 +15, 45 1.7 24-Pin DDIP No 1-55
ADS-929 ® +5 +0.5 Yes 77 79 +15, +5 1.7 24-Pin DDIP Yes 1-79
ADS-942 5 0t0+10 | +0.5 Yes 75 80 +15, 45 29 32-Pin TDIP No 1-123
ADS-942A +5 0t0+10 | +0.5 Yes 75 80 +15, +5 22 32-PinTDIP No 1-129
ADS-943 +2 +0.5 Yes 79 78 5 18 24-Pin DDIP Yes @ | 1-135
ADS-944 +1.25 0.5 Yes 76 77 [#15,45,-5.2 2.95 32-Pin TDIP Yes 1-143
ADS-946 2 0.5 Yes 76 76 +5 1.9 24-Pin DDIP Yes @ | 1-159
ADS-945 oy +1.25 0.5 Yes 78 80 |x15,+5,-5.2 42 Custom DIP No 1-151
Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
@ DATEL offers MC (0 to +70°C) and MM (-55 to +125°C) versions of each model. ~ @ Guaranteed over the full military temperature range (-55 to +125°C).
® ADS-916, 917, 919, 926, 927 and 929 are all pin-compatible and operate from either +12V or +15V supplies. @ Available Q4-96.
16-Bit Resolution
Input No Power Power
Range(s) DNL Missing SNR | THD | Supplies |Dissipation MIL-STD-883
Model ® (Volts) (LSB) | Codes@ | (dB) | (-dB) | (Volts) (Watts) Package Screening | Page
ADS-930 15, 0t0-10 0.5 Yes 83 89 +15, 45 35 40-PinTDIP No 1-87
ADS-931 +2.75 +0.5 Yes 87 89 +5 1.85 40-Pin TDIP No 1-95
ADS-937 +5,0t0-10 +0.5 Yes 84 85 +15, +5 1.1 32-Pin TDIP No 1-111
ADS-932 +2.75 +0.5 Yes 86 88 +5 1.85 40-Pin TDIP No 1-103

Listed specifications are typical at Ta = +25°C, with nominal supplies, unless otherwise indicated.
® DATEL offers MC (0 to +70°C) and MM (-55 to +125°C) versions of each model.

@ Guaranteed over the full military temperature range (-55 to +125°C).




D OATEL ADS-112

INNOVATION and EXCELLENCE 12'Bit, 1MHZ, Low-Power
Sampling A/D Converters
FEATURES

¢ 1MHz minimum sampling rate

* Functionally complete

¢ Small 24-pin DDIP

* Low-power, 1.3 Watts

¢ Three-state output buffers

e Samples to Nyquist frequencies

« 12-Bit resolution oﬂe\-‘
* No missing codes 4
“hos W

GENERAL DESCRIPTION
DATEL's ADS-112 is a 12-bit, functionally complete, sampling

INPUT/OUTPUT CONNECTIONS

A/D converter that is packaged in a space-saving 24-pin DDIP. PIN [ FUNCTION PIN | FUNCTION
Requiring 15V and +5V supplies, a minimum sampling rate of | _15V SUPPLY
1MHz is achieved while only dissipating 1.3 Watts. The ! BIT 12 OUI (LsB) 24 ANALOG GROUN
ADS-112 digitizes signals up to Nyquist frequencies. Models 2 | BIT110U 3 OUND
are available for use in either commercial (0 to + 70°C) or 3 | BIT100OUT 22 | +15V SUPPLY
military (55 to +125°C) operating temperature ranges. 4 | BITO9OUT 21 | +10V REFERENCE
Typical applications include spectrum, transient, vibration and 5 BIT 8 OUT 20 | BIPOLAR
waveform analysis. This device is also ideally suited for radar, 6 | BIT70UT 19 | ANALOG INPUT
sonar, video digitization, medical instrumentation and 7 | BIT6OUT 18 | COMP BIN
high-speed data acquisition systems. 8 | BIT50UT 17 | ENABLE (1-12)

9 BIT 4 OUT 16 | START CONVERT

10 | BIT30UT 15 | EOC

1 BIT 2 OUT 14 DIGITAL GROUND

12 | BIT 1 OUT (MSB) 13 | +5V SUPPLY

—<—<Ii‘ DAC
r 17 ENABLE (1-12)
+10V REF. 21 —~ REF Y
L ‘j‘ | —ﬂm BIT 1 (MSB)
R La 111 BIT2
St é > —J 10 BIT3
FLASH ! = 9 BIT4
ADC s L. [j 8 BIT5
T
> 7 BIT6
v E | DIGITAL N SSTATE | | ¢ 77
10kQ CORRECTION [: OUTPUT
BIPOLAR 20 |, > A LOGIC REGISTER [ 5 BIT8
ANALOG 19 N + R > > 4 BIT9
INPUT 5kQ g = 3 BIT10
Cowp 1 ——_\ [: > 2 BIT11
2T 18 s
BIN 7 frl/ }-. L= 1 BIT12(LSB)
LOGIC
START CONTROL E
CONVERT 16 [ AND R
TIMING *
EOC 15 =
13 14 22 23 24
+5V DIGITAL +15V ANALOG _15v
SUPPLY GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-112 Functional Block Diagram
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ADS-112

ABSOLUTE MAXIMUM RATINGS DYNAMIC PERF. (Cont.) | MIN. | TYP. | MAX. | UNITS
Signal-to-Noise Ratio
PARAMETERS LIMITS UNITS (wlo distort., —0.5dB)
+15V Supply (Pin 22 0to+18 Volts K iz pd 2 - e
-15V Supply (Pln 24) 0to-18 Volts Signal—to—Noise Ratio @
+5V Supply (Pin 13) Oto+6 Volts (& distort., ~0.5dB)
Digital Inputs dc to 100kHz 66 70 - dB
(Pins 16, 17, 18) -0.3 10 +Vpp +0.3 Volts 100kHz to 500kHz 66 70 - dB
Analog Input (Pin 19) -91t0+15 Volts Two-Tone Intermodulation
Lead Temp. (10 seconds) 300 °C Distort. (fin = 75kHz,
105kHz, fs = 1MHz, -7dB - -88 -80 dB
Two-Tone Intermodulation
FUNCTIONAL SPECIFICATIONS Do o o5 | — | s | s | @
(Ta= +25. C, +Vec =215V, +Vpp = +5y, 1MH; §amplmg rate, and a mini- Input Bandwidth (~3B)
mum 1 minute warmup unless otherwise specified.) Small Signal (—20dB input) 8 10 — MHz
Large Signal (~0.5dB input) 6 8 - MHz
ANALOG INPUTS MIN. | TYP. [ MAX. | UNITS Slew Rate — +150 — Viys
Aperture Delay Time — — 20 ns
Input Voltage Ranges ® Ef';zct. Apeane Delay Time — — 16 ns

Bipolar - 5 - Voits Aperture Uncertainty (Jitter)

Unipolar — 0to +10 — Volts RMS . _ 15 ps
Input Resistance 45 5 - kQ Peak _ _ 50 ps
Input Capacitance - 6 15 PF Overvoltage Recovery Time — - 1000 ns
DIGITAL INPUTS S/H Acquisition Time 160 250 280 ns

C ion Rate
Logic Levels ;

Logic "1* 20 | — | — | vois {Changing neus) | N I RV

Logic "0" — — +0.8 Voll:s 0°C to +70°C 1 _ _ MHz

Logic Loading "1" — — +10 u _EEO o _ _

Logic Loading 0" - n A i\ 55°C to +125°C 1 MHz

DIGITAL OUTPUTS
A/D PERFORMANCE -

Output Coding
Resolution 12 Bits Pin 18 High Straight binaw/oﬁspt binary
No Missing Codes Pin 18 Low Complementary binary
(12 Bits; fin = 500kHz) Over the operating temperature range. Complementary offset binary
Integral Non-Linearity Logic Levels

+25°C — £1/4 +3/4 LSB Logic "1" +2.4 — — Volts

0°C to +70°C — £1/4 +3/4 LSB Logic "0" — - +0.4 Volts

-55°C to +125°C — £1/2 1.5 LSB Logic Loading "1" — — -160 YA
Differential Non-Linearity Logic Loading "0" — - +6.4 mA

+25°C —_ +1/4 +3/4 LSB

0°C to +70°C _ /4 w304 LSB POWER REQUIREMENTS

-55°C to +125°C — £1/2 +1 LSB Power Supply Range ®
Full Scale Absolute +15V Supply +14.25 +16.0 | +15.75 Volts
Accuracy -15V Supply -14.25 -150 | -15.75 Volts

+25°C — +0.13 +0.25 %FSR +5V Supply +4.75 +5.0 +5.25 Volts

0°C to +70°C - £0.15 +0.44 %FSR Power Supply Current

-55°C to +125°C — +0.25 +0.78 %FSR +15V Supply — +24 +35 mA
Unipolar Zero Error -15V Supply — -40 -48 mA

0°C to +70°C - +0.074 | +0.265 %FSR +5V Supply - +80 +95 mA

-55°C to +125°C — +0.224 | 043 %FSR Power Dissipation — 1.3 17 Watts
Bipolar Zero Error Power Supply Rejection — — £0.07 | %FSR%V

0°C to +70°C - +0.074 | +0.166 %FSR

-55°C to +125°C — +0.124 | +0.210 %FSR PHYSICAL/ENVIRONMENTAL
Bipolar Offset Error 1 Operating Temperature

0°C to +70°C - £0.1 +0.38 %FSR Range, Case

-55°C to +125°C - £0.3 +0.60 %FSR ADS-112MC 0 — +70 °C
Gain Error t ADS-112MM, 883 -55 — +125 °C

0°C to +70°C — 0.1 +0.38 % Storage Temperature

-55°C to +125°C — £0.3 +0.60 % Range -65 — +150 °C
Internal Reference Package Type 24~pin, metal-sealed, ceramic DDIP
Voltage, +25°C +9.98 +10.0 | +10.02 Volts Weight 0.42 ounces (12 grams)

Drift — +5 +30 ppm/°C

External Current — - 15 mA
DYNAMIC PERFORMANCE ® See Table 3 also.

@ Effective bits is equal to:
In-Band Harmonics (—0.5dB) , -

de to 100kHz — -81 ~75 dB (SNR + Distortion) — 1.76 + | 20 log M‘J

100kHz to 500kHz — -75 70 dB |- Actual Input Amplitude
Total Harm. Distort. (~0.5dB)

dc to 100kHz —_ -78 -75 dB 6.02

100kHz 1o 500kHz - k 68 a8 ® For £12V, +5V operation, contact DATEL.

1 See Tech Note 1

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765




D' OATEL ADS-112

TECHNICAL NOTES

1. Applications which are unaffected by endpoint errors or re- 4. Obtain straight binary/offset binary output coding by tying-

move them through software will use the typical connec-
tions shown in Figure 3. Remove system errors or adjust
the small initial errors of the ADS-112 to zero using the op-
tional external circuitry shown in Figure 4. The external ad-
justment circuit has no effect on the throughput rate.

. For best performance, always connect the analog and digi-
tal ground pins to a ground plane beneath the converter.
The analog and digital grounds are not connected to each
other internally.

. Bypass the analog and digital supplies and the +10V refer-
ence (pin 21) to ground with 4.7uF, 25V tantalum electrolytic
capacitors in parallel with 0.1uF ceramic capacitors. Bypass
the +10V reference (pin 21) to analog ground (pin 23).

COMP BIN (pin 18) to +5V or leaving it open. The device
has an internal pull-up resistor on this pin. To obtain com-
plementary binary or complementary offset binary output
coding, tie pin 18 to ground. The pin 18 signal is compati-
ble with CMOS/TTL logic levels for those users desiring
dynamic control of this function.

. To enable the three-state outputs, connect ENABLE (pin

17) to a logic "0" (low). To disable, connect pin 17 to a log-
ic "1" (high).

. Do not change the status of pin 18 when EOC is high.
. Re-initiating the START CONVERT (pin 16) while EOC is

a logic "1" (high) will result in a new conversion sequence.

n : : SCALE: 50ns/division
| N E P N+1 i
START RN
CONVERT RN
— ~— 150ns, +25ns
SIS 26ns max. » ‘
EOC | Conversion Time —m l
_ 600ns max. Ay , :
i< 10nsmin., — 60ns min
et 11 |
|NTERNA_|._. 20ns max. ] 1 ]
S/H | L
i Acquisition Timi
_ 250ns_
; ! —»: le— 35ns max. ,
OUTPUT ; — ; :
T owanrvao W) owsanvan V)
Data Valid 800ns min. Invalid Data Valid 800ns min.

Data
200ns
max.

Figure 2. ADS-112 Timing Diagram

TIMING

Figure 2 shows the relationship between the various input sig-
nals. The timing shown applies over the operating tempera-
ture range and over the operating power supply range. These
times are guaranteed by design.

Sampling Analog-to-Digital Converters



ADS-112

CALIBRATION PROCEDURE

1.

Connect the converter per Figures 3 and 4 and Tables 1 and
3 for the appropriate input range. Apply a pulse of 150 nano-
seconds to the START CONVERT input (pin 16) at a rate of
250kHz. This rate is chosen to reduce the flicker if LED's are
used on the outputs for calibration purposes.

Table 1. Input Range Selection

D OATEL

Table 2. Zero and Gain Adjust

INPUT ZERO ADJUST GAIN ADJUST

RANGE +1/2LSB +FS-11/2LSB
0to +10V +1.22mV +9.9963V
+5V +1.22mV +4.9963V

3. Full-Scale Adjustment
INPUT RANGE INPPT PIN TIF TOGETHER Set the output of the voltage reference used in step 2 to
+5V Pin 19 Pin 20 to Pin 21 the value shown in Table 2. Adjust the gain trimming po-
0 to+10V Pin 19 Pin 20 to Ground tentiometer so that the output code flickers equally be-
] tween 1111 1111 1110 and 1111 1111 1111 for pin 18 tied
. Zero Adjustments high or between 0000 0000 0001 and 0000 0000 0000 for
Apply a precision voltage reference source between the pin 18 tied low.
amplifier's analog input and ground. Adjust the output of the
reference source per Table 2. For unipolar, adjust the zero To confirm proper operation of the device, vary the preci-
trimming potentiometer so that the output code flickers sion reference voltage source to obtain the output coding
equally between 0000 0000 0000 and 0000 0000 0001 with listed in Table 4.
COMP BIN (pin 18) tied high (straight binary) or between
1111 1111 1111 and 1111 1111 1110 with pin 18 tied low Table 3. Input Ranges
(complementary binary). (using external calibration)
For bipolar operation, adjust the potentiometer such that INPUT RANGE R1 | R2 [ UNIT
the code flickers equally between 1000 0000 0000 and 0to +10V, 5V 2 2 kQ
1000 0000 0001 with pin 18 tied high (offset binary) or be- 0to +5V, 2.5V 2 6 KQ
tween 0111 1111 1111 and 0111 1111 1110 with pin 18 0to +2.5V, +1.25V 2 14 KQ
tied low (complementary offset binary).
+15V -15V +5V
4.7yF | 4.7uF ATUF[ ]
e ey
0.1pF | 0.1pF 0.1pF
— —
22 23 24 13 14
ANALOG _19 12 g7y (MsB)
INPUT 11
10 BIT 2
18 | comp BIT3
+5V O—— BIN 9 BIT 4
8 BIT5
START _ 16 | ADS-112 —— BIT6
CONVERT 6 BIT7
—_—_— - - - - = 5
r - r BIT8
| e | 20 | BIPOLAR INPUT 3 BITY
5 BIT 10
| 2 [ 21 2 BIT 11
.l N +10V REF. 1 BIT12(LSB)
15 —
S = ToE Tazr 17 B¢ __
BIPOLAR | l ENABLE (1-12)
OPERATION — — — — — — —
UNIPOLAR NOTE: Always bypass pin 21 to ground
OPERATION

Figure 3. Typical ADS-112 Connection Diagram

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765
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Table 4. Output Coding

ADS-112

Amplitude Relative to Full Scale (dB)

GAIN ADJUST 50Q

5kQ

10kQ

ZERO/OFFSET

ADJUST

Figure 4. Optional Calibration Circuit

STRAIGHT BIN. COMP. BINARY
UNIPOLAR | INPUT RANGE OUTPUT CODING INPUT RANGE| BIPOLAR
SCALE 0 to +10V MSB LSB | MSB LSB +5V SCALE
+FS -1 LSB +9.9976 1111 1111 1111 | 0000 0000 0000 +4.9976 +FS -1 LSB
+7/8 FS +8.7500 1110 0000 0000 | 0001 1111 1111 +3.7500 +3/4 FS
+3/4 FS +7.5000 1100 0000 0000 | 0011 1111 1111 +2.5000 +1/2 FS
+1/2FS +5.0000 1000 0000 0000 | 0111 1111 1111 0.0000 0
+1/4 FS +2.5000 0100 0000 0000 | 1011 1111 1111 -2.5000 -1/2 FS
+1/8 FS +1.2500 0010 0000 0000 | 1101 1111 1111 -3.7500 -3/4 FS
+1LSB +0.0024 0000 0000 0001 | 1111 1111 1110 -4.9976 -FS +1 LSB
0 0.0000 0000 0000 0000 | 1111 1111 1111 -5.0000 -FS
OFF.BINARY  COMP. OFF. BIN.
R2*
*For Values of R1 and R2,
refer to Table 3.
To Pin 19 of
ADS-112
SIGNAL INPUT

IR ";“M'M‘i'i,,.%.

ML BB Ulllllnl-lﬂ i

‘l
R IAUN l‘lh!l lﬂlmﬂ Al

‘u’.'l} ‘ Ak 'K

U

0 50 100 150 200 250 300 350 400 450 500
Frequency (kHz)
Figure 5. FFT Analysis of ADS-112

Sampling Analog-to-Digital Converters

1-7

i
|
1\}3




ADS-112

D OATEL

MECHANICAL DIMENSIONS
INCHES (mm)
1.31 MAX.
(33.27)
Dimension Tolerances (unless otherwise indicated):
0o onnnnnn 2 place decimal (.XX) 0.010 (x0.254)
24 13 3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
(20.32) Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating

1 12 l
r prarrmrmeractmm
u I W Ry N O N [ O [ N [ O | -

1-8

1.100
(27.940)
0.235 MAX.
(5.969)
0.200 MAX.
& (5.080)
} 7] 0.010 *90%
_ (0.254)
0.190 MAX. L 0.100 . 0.100
(4.826) (2.540) SEATING 0.600 £0.010 (2.540)
0.040 PLANE (15.240)
0.018 £0.002 —| (1.016) 0.025
(0.457) : (0.635)
ORDERING INFORMATION
MODEL NUMBER OPERATING TEMP. RANGE ACCESSORIES
ADS-112MC 0to +70°C ADS-EVAL1 Evaluation board (without ADS-112)
ADS-112MM -55 to +125°C HS-24 Heat sink for all ADS-112 models.
ADS-112/883 -55to +125°C

For MIL-STD-883 product specification or availability of
surface-mount packaging, contact DATEL.

Receptacles for PC board mounting can be ordered through
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 24
required.

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765



ADS-117

D® DAI'EI_® 12-Bit, 2MHz, Low-Power

INNOVATION and EXCELLENCE Sampllng A/D Converters

FEATURES

¢ 12-Bit resolution

¢ No missing codes

* 2MHz minimum throughput

* Functionally complete

¢ Small 24-pin DDIP

¢ Low-power, 1.6 Watts

* Three-state output buffers

* Samples to Nyquist frequencies

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS
DATEL's ADS-117 is a funcﬁona"y COmp'ete, 12-bit, 2MHz, PIN FUNCTION PIN FUNCTION
sampling A/D converter. Its standard, 24-pin, double-width

DIP contains a fast-settling sample-hold amplifier, a 12-bit 1 | BIT120UT (LSB) 24 | —15V SUPPLY
subranging (two-step) A/D converter, a precision reference, 2 | BIT11OUT 23 | ANALOG GROUND
three-state output register and all the timing and control logic 3 | BIT100UT 22 | +15V SUPPLY
necessary to operate from a single start convert pulse. Digital 4 | BIT9OUT 21 | +10V REFERENCE
input and output levels are TTL. 5 BIT 8 OUT 20 | BIPOLAR

Total harmonic distortion (THD) and signal-to-noise ratio 6 | BIT7OUT 19 | ANALOG INPUT
(including distortion) typically run —=78dB and 70dB, 7 | BIT6OUT 18 | COMPBIN
respectively, with full scale inputs up to 100kHz. The 8 | BIT50UT 17 | ENABLE (1-12)
ADS-117 requires +15V and +5V power supplies and typically 9 | BIT40UT 16 | START CONVERT
consumes 1.6 Watts. Models are available for use in either 10 | BIT30UT 15 | EOC

commercial (0 to +70°C) or military (55 to +125°C) operating 11 | BIT20UT 14 | DIGITAL GROUND
temperature ranges. 12 | BIT10UT (MSB) 13 | +5V SUPPLY

—<—<l:'_‘ DAC
+ 17 ENABLE (1-12)
+10V REF. 21 - REF Y
| S > =12 BIT 1 (MSB)
R - =11 BIT2
St g . =10 BIT3
FLASH | > = 9 BIT4
ADC s / . > & BTS
5ka L L - b= 7 BT6
R DIGITAL | | 3-STATE L_ 6 BIT7
10kQ CORRECTION OUTPUT
BIPOLAR 20 | = \ LOGIC  |-»| REGISTER |—»| 5 BITS
ANALOG 19 [ W + R - > 4 BIT9
INPUT sk é > > 3 BIT 10
CoMP | _—'\ ! > 2 BIT11
COMP 4 s _/ o e
oMP - . Ll 1 12 (LSB)
BIN LOGIC T
START CONTROL E
CONVERT 16 [ * AND R
. TIMING J i
EOC 15 =
13 14 22 23 24
+5V DIGITAL +15V ANALOG ~15V
SUPPLY GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-117 Functional Block Diagram

Sampling Analog-to-Digital Converters 1-9



ADS-117
ABSOLUTE MAXIMUM RATINGS DYNAMIC PERF. (Cont.)| MIN. | TYP. | MAX. | UNITS
SNR (w/o distortion, —0.50B;
i PARAMETERS LIMITS UNITS d(c to 100kHz )
w +15V Supply (Pin 22) Oto +16 Volts 0°C 0 +70°C - 72 - dB
| -55°C to +125°C - 72 — dB
| -15V Supply (Pin 24) 0to-16 Volts 100KHz to 500KHz
§ +5V Supply (Pin 13) 0to +6.0 Volts 0°C to +70°C 65 70 _ B
; Digital Inputs ~55°C 0 +125°C 6 70 - B
| (Pins 16, 17, 18) —0.3to0 +Vpp +0.3 Volts 500kHz to 1MHz
[ Analog Input (Pin 19) -9to+15 Volts 0°C to +70°C — 70 — dB
Lead Temp. (10 seconds) 300 °C -55°C to +125°C — 70 — dB
SNR (and distort., -0.5dB) ®
dc to 100kHz
\ FUNCTIONAL SPECIFICATIONS AR _ o |l — @
: (Ta = +25°C, +Vcc = +15V, +Vpp = +5V, 2MHz sampling rate, and a min- -55°C to +125°C — 69 — dB
imum 3 minute warmup unless otherwise specified.) 100kHz to 500kHz
0°C to +70°C 64 70 - dB
ANALOG INPUTS MIN. | TYP. | MAX. | UNITS —55°C to +125°C 62 69 _ dB
Input Voltage Ranges © 500kHz to 1MHz
Bipolar - +5 — Volis 0°C 1o +70°C - 69 - dB
Unipolar _ 0to +10 _ Volts -55°C to +125°C . — 69 — dB
Input Resistance 45 5 — kQ TDW?-;?ne(prterrg;:&t;:ahon
Input it — 1 F istortion (fin = z,
nput Capacitance 6 > P 990KHz, fs = 2MHz,
DIGITAL INPUTS -0.5dB) — -68 - dB
Logic Level: Slew Rate — 210 — Vius
oglfog?: ?ﬁ +2.0 - _ Volts Effect. Aperture Delay Time — — 16 ns
Logic 0" - — +0.8 Volts Overvoltage Recovery
LS Loading - _ o " ;;ﬁcz?:i/;ition Time to £0.01% B B 50 "
Logic Loading "0" — — A .01%
o0 ~0adm ~600 d 0to+70°C — 155 165 ns
PERFORMANCE -55°C to +125°C - 160 170 ns
Resolution 12 Bits Conversion Rate 2 — — MHz
No Missing Codes . OUTPUTS
(12 Bits; fin = 1MHz) 010 +70°C Oupt Coding
IntegoreacI: z\:)o:;(l).olge arity _ 1) » LSB Pin 18 High Straight binary/offset binary
-55°C to +125°C - 1 +3 LSB Pin 18 Low Complementary binary
Differential Non-Linearity Logic Levels Complementary offset binary
0°C to +70°C - /2 | £0.95 LSB Logic "1* +2.4 — — Volts
-55°C to +125°C — 1 15 LsB Logic*0® = - - +0.4 Volts
Full Scale Absolute Logic Loading ..1 ' — — 160 A
Accuracy (see Tech Note 1) Logic Loading "0' — — +6.4 mA
0°C to +70°C — +0.13 | 044 %FSR POWER REQUIREMENTS
-55°C to +125°C — +0.25 +0.73 %FSR Power Supply Range @
Unipolar/Bipolar Zero Error )
0°C to +70°C (Tech. Note 1))  — £0.07 +0.27 %FSR +15V Supply +14.25 +150 | +15.75 Volts
~-55°C to +125°C — +0.22 £0.73 %FSR ~15V Supply -14.25 -150 | -156.75 Volts
Bipolar Offset Error +5V Supply +4.75 +5.0 +5.25 Volts
0°C 10 +70°C (Tech. Note 1))  — 01 | 2038 | %FSR Power Supply Current
-55°C to +125°C — +053 | 2073 | %FSR +15V Supply - +48 +58 mA
Gain Error (See Tech. Note 1) —~15V Supply - -35 -45 mA
0°C 10 +70°C - 0.1 | 2038 % +5V Supply - +75 +85 mA
—55°C to +125°C — 1053 | +0.73 % Power Dissipation - 1.6 1.9 Watts
Internal Reference Power Supply Rejection - - $0.07 | %FSR/%V
Voltage PHYSICAL/ENVIRONMENTAL
0°C to +70°C +9.97 +10.0 | +10.03 Volts
-55°C to +125°C +9.95 — | #1005 | Voits 82:;‘2"5% sI::mperature
External C t — — 1. A »
xoorma Suren 5 m ADS-117MC 0 - +70 °C
DYNAMIC PERFORMANCE ADS-117MM, 883 -55 — +125 °C
Spurious Free Dynamic Storage Temperature .
Range (-0.5dB) @ Range -65 — +150 C
de to 100kHz - -81 - dB Thermal Impedance .
100kHz to 500kHz - -75 -70 dB bjc - 3 - oW
500kHz to 1MHz — ~70 - dB 6ca - 23 i
Total Harm. Distort. (-0.5dB) Package Type 24-pin, metal-sealed, ceramic DDIP
de to 100kHz — -78 — dB Weight 0.42 ounces (12 grams)
100kHz to 500kHz - 73 68 d8 @ Same specifications for in-band harmonics.
| ui)(g)kl'(liz tﬁllltmmiiz!dB - -7 — dB @ Effective bits is equal to: - — —
np Sm:II: S"i;nal ((—20dB) i o 10 _ MHz (SNR + Distortion) — 1.76 + | 20 log MJ
I Input Amplitud
Large Signal (~0.5dB input) 7 9 - MHz L ctual Input Amplitude
Feedthrough (1MHz) -72 -74 — dB 6.02
@ See Table 1 also. @ For +12V, +5V operation, contact DATEL.

1-10 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For Immediate Assistance 800-233-2765



D OATEL ADS-117

TECHNICAL NOTES
1. Applications which are unaffected by endpoint errors or 5. To enable the three-state outputs, connect ENABLE (pin
remove them through software will use the typical 17) to a logic "0" (low). To disable, connect pin 17 to a
connections shown in Figure 3. Remove system errors or logic “1" (high).
adjust the small initial errors of the ADS-117 to zero using
the optional external circuitry shown in Figure 4. The 6. To meet the guaranteed conversion rate, a maximum start
external adjustment circuit has no effect on the throughput convert pulse is specified. A wider start convert pulse will
rate. result in slower conversion rates. An initial start convert
pulse is required before performing an actual conversion
2. Always connect the analog and digital grounds to a ground after power-up to assure the sample-hold is in the
plane beneath the converter for best performance. The acquisition mode.
analog and digital grounds are not connected to each other
internally. Figure 2 shows the relationship between the various input
signals. The timing shown applies over the operating
3. Bypass the analog and digital supplies and the +10V temperature range and over the operating power supply
reference (pin 21) to ground with 4.7uF, 25V tantalum range.
electrolytic capacitors in parallel with 0.1pF ceramic
capacitors. Bypass the +10V reference (pin 21) to 7. Re-initiating the START CONVERT (pin 16) while EOC is
ANALOG GROUND (pin 23). a logic "1" (high) will result in a new conversion sequence.

4. Obtain straight binary/offset binary output coding by tying
COMP BIN (pin 18) to +5V or leaving it open. The device
has an internal pull-up resistor on this pin. To obtain
complementary binary or complementary offset binary
output coding, tie pin 18 to ground. The pin 18 signal is
compatible with CMOS/TTL logic levels for those users
desiring dynamic control of this function. Do not change
COMP BIN status while EOC is high.

P SCALE: 50ns/division
N 50ns typ. i
—=i " 30ns min. N+1
START 60ns max.
CONVERT } i
| e} 1008 typ.
! 17ns max.
EOC < Conversion Time s
325ns typ.
|
I
' < 10ns min. I
R 25ns max. ! l4e- 60ns min.
INTERNAL ; |
SH 0 |
Aquisition Time
165ns typ.
170ns max.

H-% 35ns max.
i

1=
Ougiﬂ DATA N-1 VALID % DATA N VALID

350ns min. 150ns max.
INVALID
DATA

Figure 2. ADS-117 Timing Diagram
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ADS-117

CALIBRATION PROCEDURE

Table 2. Zero and Gain Adjust

1. Connect the converter per Figure 3, Figure 4, and Table 1 INPUT | ZERO ADJUST | GAIN ADJUST
for the appropriate input range. Apply a pulse of 150 RANGE +1/2LSB +FS-11/2LSB
nanoseconds to the START CONVERT input (pin 16) at a
rate of 250kHz. This rate is chosen to reduce flicker if 0to +10V +1.22mV +9.9963V
LED's are used on the outputs for calibration purposes. 5V +1.22mV +4.9963V

For bipolar operation, adjust the potentiometer such that
the code flickers equally between 1000 0000 0000 and

Table 1. Input Ranges (using external calibration)

INPUT RANGE R1 | R2 | UNIT 1000 0000 0001 with pin 18 tied high (offset binary) or
between 0111 1111 1111 and 0111 1111 1110 with pin 18

0to+10V, +5V 2 2 kQ tied low (complementary offset binary).

0to+5V, +2.5V 2 6 kQ

Oto+2.5V,x1.25V | 2 14 | kQ 3. Full-Scale Adjustment

Set the output of the voltage reference used in step 2 to
the value.shown in Table 1. Adjust the gain trimming
potentiometer so that the output code flickers equally
between 1111 1111 1110 and 1111 1111 1111 for pin 18
tied high or between 0000 0000 0001 and 0000 0000 0000
for pin 18 tied low.

2. Zero Adjustments
Apply a precision voltage reference source between the
amplifier's analog input and ground. Adjust the output of
the reference source per Table 2. For unipolar, adjust the
zero trimming potentiometer so that the output code
flickers equally between 0000 0000 0000 and 0000 0000
0001 with the pin 18 tied high (straight binary) or between
1111 1111 1111 and 1111 1111 1110 with the pin 18 tied
low (complementary binary).

4. To confirm proper operation of the device, vary the
precision reference voltage source to obtain the output
coding listed in Table 3.

+15V 15V  +5V
4.7uF | 4.7uF 4.7uF 1
S e T
0.1yF | 0.1pF 0.1pF
s —
22| 23| 24| 13| 14
12
ANALOG 19 11 gg; (MSB)
INPUT 10
o BITS
18 | comp BIT 4
o—18 | cOl
v BIN ADS-117 3 BIT5
START 16 6 ggg
NVERT
co 2 BIT8
- - - — S BITO
20 BIT 10
BIPOLAR INPUT
' v ] 21 BIT 11
| BIT 12
| _|______I__2_1__ +10V REF 15 EOC
| * 17 ENABLE (1-12)
|

NOTE: For unipolar operation, ground pin 20. For bipolar
operation, connect pin 20 to pin 21. Always bypass pin 21 as
UNIPOLAR shown for both unipolar and bipolar operation.

OPERATION

Figure 3. ADS-117 Connection Diagram

1-12
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Table 3. Output Coding

ADS-117

STRAIGHT BIN. COMP. BINARY
UNIPOLAR INPUT RANGE OUTPUT CODING INPUT RANGE | BIPOLAR
SCALE 0 to +10V MSB LSB | MSB LSB +5V SCALE
+FS -1 LSB +9.9976 1111 1111 1111 | 0000 0000 0000 +4.9976 +FS -1 LSB
+7/8 FS +8.7500 1110 0000 0000 | 0001 1111 1111 +3.7500 +3/4 FS
+3/4 FS +7.5000 1100 0000 0000 | 0011 1111 1111 +2.5000 +1/2 FS
+1/2 FS +5.0000 1000 0000 0000 | 0111 1111 1111 0.0000 0
+1/4 FS +2.5000 0100 0000 0000 | 1011 1111 1111 -2.5000 -1/2 FS
+1/8 FS +1.2500 0010 0000 0000 | 1101 1111 1111 -3.7500 -3/4 FS
+1 LSB +0.0024 0000 0000 0001 | 1111 1111 1110 -4.9976 -FS +1 LSB i
0 0.0000 0000 0000 0000 | 1111 1111 1111 -5.0000 -FS i
OFF.BINARY  COMP. OFF. BIN. ;
R2* f
*For Values of R1 and R2, i
refer to Table 1. i
To Pin 19 of
ADS-117
SIGNAL INPUT
GAIN ADJUST 50Q
10kQ
5kQ ZERO/OFFSET
ADJUST
Figure 4. Optional Calibration Circuit
0
o
o -10
(1]
s 20
@
= -30
2
-40
he)
g
=
-&-, -60
o -70
3
£ -80
Q.
E 90 Mot 8 S S L T : :
< i bl gl b |
-100
0 1.0 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Frequency (MHz)

Figure 5. FFT Analysis of ADS-117
(4,096-point FFT, Blackman-Harris window
Vin = —0.5dB, fin = 980kHz, fs = 2MHz)
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ADS-117 D DNATEL

MECHANICAL DIMENSIONS
INCHES (mm)

Dimension Tolerances (unless otherwise indicated):
oo 2 place decimal (:XX) £0.010 (x0.254)
3 place decimal (.XXX) +0.005 (+0.127)

Lead Material: Kovar alloy

0.80 MAX.
(20.32) Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating
| 1 12
‘ rﬁr1r1rpr1r‘|r1r'|r1r1r1r'\
Wlatdiiaidededeicady
_»1 0.100 TYP.
= (2.540)
1.100
(27.940)
0.235 MAX.
(5.969)
0.200 MAX.
* (5.080)

0.010 30

_j (0.254)
0.190 MAX. L 0.100 0.100
(4.826) (2.540) i

SEATING 0.600 £0.010 (2.540)
0.040 PLANE (15.240)
0.018 +0.002 — 0.025
(0.457) (1.016) (0.635)
ORDERING INFORMATION
MODEL NUMBER OPERATING TEMP. RANGE ACCESSORIES
ADS-117MC 0to +70°C ADS-EVAL1 Evaluation board (without ADS-117)
ADS-117MM -55 to +125°C HS-24 Heat sink for all ADS-117 models.
ADS-117/883 -55 to +125°C
Receptacles for PC board mounting can be ordered through
For MIL-STD-883 product specification or availability of AMP Inc., Part # 3-331272-8 (Component Lead Socket), 24
surface-mount packaging, contact DATEL. required.

1-14 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Inmediate Assistance 800-233-2765



D DATEL ADS-118, ADS-118A

INNOVATION and EXCELLENCE 12-Bit, 5MHz, Low-Power
Sampling A/D Converters

FEATURES

« 12-Bit resolution

¢ 5MHz minimum sampling rate

¢ Functionally complete

¢ Small 24-pin DDIP

* Requires only 5V supplies

* Low-power, 1.3 Watts

¢ Outstanding dynamic performance

* No missing codes over full military temperature range
L]

L]

Edge-triggered, no pipeline delay
Ideal for both time and frequency-domain applications

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS

DATEL's ADS-118 and ADS-118A are 12-bit, 5MHz, sampling PIN| FUNCTION PIN| FUNCTION

A/D converters packaged in space-saving 24-pin DDIP's. The 1 BIT 12 (LSB) 24 | NO CONNECT
ADS-118 offers an input range of +1V and has three-state 2 | BIT11 23 | ANALOG GROUND
outputs. The ADS-118A has an input range of +1.25V and 3 | BIT10 22 | NO CONNECT
features direct adjustment of offset error. 4 | BITO 21 | +5V ANALOG SUPPLY
These functionally complete low-power devices (1.3 Watts) 5| BIT8 20 | -5V SUPPLY

contain an internal fast-settling sample/hold amplifier, a 12-bit 6 | BIT7 19 | ANALOG INPUT
subranging A/D converter, a precise voltage reference, 7 | BIT6 18 | ANALOG GROUND
timing/control logic, and error-correction circuitry. All timing 8 | BIT5 17* | ENABLE /OFFSET ADJ.
and control logic operates from the rising edge of a single start 9 | BIT4 16 | START CONVERT
convert pulse. Digital input and output levels are TTL. Models 10 | BIT3 15 | EOC

are available for use in either commercial (0 to +70°C) or 1| BIT2 14 | DIGITAL GROUND
military (55 to +125°C) operating temperature ranges. 12 | BIT1 (MSB) 13 | +5V DIGITAL SUPPLY

Applications include radar, transient signal analysis, process
control, medical/graphic imaging, and FFT spectrum analysis.

*

ADS-118, Pin 17 is ENABLE
ADS-118A, Pin 17 is OFFSET ADJUST

OFFSET 100k
ADJUST 17 Lappr
(ADS-118A 5000 r---{17 ENABLE
S P e 3 | e
|
ANALOG 19 [—Wv "\ | Y
INPUT + SH FLASH R
| ADC E - > 12 BIT 1 (MSB)
1 ? N Lo = 11 BIT2
S _/ > = 10 BIT3
REF T . > 9 BIT4
E Lo L= 8 BITS
—| o L > 7 BIT6
CE DAC DIGITAL 3-STATE
CORRECTION [ outpur [™| 6 BIT7
" LOGIC | REGISTER > 5 BIT8
E . L 4 BIT9
| CLASH ? - = 3 BIT10
ADC A s -~ > 2 BIT11
2 T | {1 BIT12(LsB)
START E
CONVERT 16— Tm’[“)ﬁ R Y
CONTROL A A ‘}
R Loaic
Eoc 15[
21 13 14 20 18,23 22,24
+5V ANALOG +5V DIGITAL DIGITAL GROUND -5V SUPPLY ANALOG GROUND ~ NO CONNECT
SUPPLY SUPPLY :

Figure 1. ADS-118/118A Functional Block Diagram
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ADS-118/118A

ABSOLUTE MAXIMUM RATINGS

PHYSICAL/ENVIRONMENTAL

PARAMETERS LIMITS UNITS PARAMETERS MIN. | TYP. | MAX. | UNITS
+5V Supply (Pins 13, 21) 0to+6 Volts Operating Temp. Range, Case .
-5V Supply (Pin 20) 0to-6 Volts ADS-118MC/AMC 0 - +70 c
Digital Inputs (Pins 16, 17) 0310 +Vpp +0.3 Volts ADS-118MM/AMM 55 i c
Analog Input (Pin 19) 5 Volts Theefj':a' Impedance ) COWatt
Lead Temp. (10 seconds) 300 C Boa - 2 - CWatt
Storage Temperature Range -65 — +150 °C
FUNCTIONAL SPECIFICATIONS mk:?e Type 24-pin, meéa‘tzsealed, ce1ra2mic DDIP or SMT
(Ta=+25°C, +Vpp = +5V, 5SMHz sampling rate, and a minimum 3 minute 9 42 ounces (12 grams)
warmup @ unless otherwise specified.)
+25°C 0 to +70°C -55 to +125°C
ANALOG INPUT MIN. | TYP. | MAX. MIN. | TYP. | MAX. MIN. | TYP. | MAX. UNITS
Input Voltage Range, ADS-118 @ - +1 — — +1 - — +1 — Volt
Input Resistance 475 500 — 475 500 — 475 500 —_ Q
Input Capacitance —_ 6 15 — 6 15 — 6 15 pF
DIGITAL INPUTS
Logic Levels
Logic "1" +2.0 — — +2.0 — — +2.0 - —_ Volts
Logic "0" — — +0.8 —_ — +0.8 — — +0.8 Volts
Logic Loading "1" - — +20 — - +20 - — +20 pA
Logic Loading "0" — — -20 - - -20 - — 20 pA
Start Convert Positive Pulse Width © 50 100 — 50 100 — 50 100 - ns
STATIC PERFORMANCE
Resolution — 12 — — 12 — — 12 —_ Bits
Integral Nonlinearity (fin = 10kHz) — +0.75 — —_ +1.0 _ — +15 - LSB
Differential Nonlinearity (fin = 10kHz) — +0.5 +0.75 — +0.5 +0.95 — +0.75 +0.95 LSB
Full Scale Absolute Accuracy - +0.1 +0.5 - +0.5 +0.75 - +0.75 +1.5 %FSR
Bipolar Zero Error (Tech Note 2) - +0.1 +0.5 — 0.5 +0.85 — +0.85 2.0 %FSR
Bipolar Offset Error (Tech Note 2) — +0.1 +0.5 - +0.5 +1.5 — +1.5 25 %FSR
Gain Error (Tech Note 2) — +0.1 +0.5 — +0.5 +1.0 — +1.0 2.5 %
No Missing Codes (fin = 10kHz) 12 — — 12 — — 12 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)
de to 500kHz — 76 -7 — 74 =70 — -72 -66 dB
500kHz to 1MHz — -75 -7 - 74 -70 —_ -70 —65 dB
1MHz to 2.5MHz —_ -74 -69 — -73 -67 — -66 -60 dB
Total Harmonic Distortion (-0.5dB)
dc to 500kHz — -72 -68 — -7 -67 — -70 -65 dB
500kHz to 1MHz — -7 -67 —_ -70 —66 — 67 63 dB
1MHz to 2.5MHz — 70 -66 —_ —69 —65 — —66 -60 dB
Signal-to-Noise Ratio
(w/o distortion, -0.5dB)
dc to 500kHz 67 69 — 66 69 — 64 67 — dB
500kHz to 1MHz 66 69 — 65 68 — 63 66 — dB
1MHz to 2.5MHz 66 69 — 65 68 — 63 66 — dB
Signal-to-Noise Ratio @
(& distortion, —0.5dB)
dc to 500kHz 65 68 — 64 67 — 62 66 — dB
500kHz to 1MHz 65 68 — 64 67 — 61 65 — dB
1MHz to 2.5MHz 64 67 — 63 66 — 60 64 — dB
Noise — 195 —_ — 195 — — 195 — pVrms
Two-tone Intermodulation
Distortion (fin= 1MHz,
975kHz, fs = 5SMHz,
—0.5dB) — 74 — — 74 — — 74 — dB
Input Bandwidth (-3dB)
Small Signal (-20dB input) - 20 - —_ 20 - - 20 - MHz
Large Signal (-0.5dB input) - 10 — - 10 - —_ 10 - MHz
Feedthrough Rejection (fin = 2.5MHz) - 80 - — 80 — — 80 - dB
Slew Rate —_ +400 - — +400 — — +400 — Vlps
Aperture Delay Time — +10 — - +10 — — +10 - ns
Aperture Uncertainty — 3 — — 3 — — 3 — psms
S/H Acquisition Time
(to +0.01%FSR, 2V step) — 85 90 — 85 90 — 85 90 ns
Overvoltage Recovery Time ® - 200 — — 200 - - 200 - ns
A/D Conversion Rate 5 - _— 5 -— - 5 - - MHz

1-16
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D OATEL ADS-118/118A

+25°C 0 to +70°C -55 to +125°C
DIGITAL OUTPUTS MIN. | TYP.| MAX.| MIN.| TYP. | MAX. | MIN. | TYP. | MAX. UNITS
Logic Levels
Logic "1" +24 —_ —_ +2.4 - - +2.4 — — Volts
Logic "0" — — +0.4 — — +0.4 — — +0.4 Volts
Logic Loading "1" — — -4 — — —4 — — —4 mA
Logic Loading "0" __ — — +4 — — +4 — — +4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 20 — — 20 — — 20 ns
Delay, Falling Edge of ENABLE
to Output Data Valid - — 10 — — 10 — — 10 ns
Output Coding Offset Binary
POWER REQUIREMENTS
Power Supply Ranges ®
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.9 +5.0 +5.25 Volts
-5V Supply -4.75 -5.0 -5.25 -4.75 -5.0 -5.25 -4.9 -5.0 -5.25 Volts
Power Supply Currents
+5V Supply - +205 +220 - +205 +220 - +205 +220 mA
-5V Supply - -80 -90 - -80 -90 - -80 -90 mA
Power Dissipation — 1.3 15 - 13 1.5 - 1.3 15 Watts
Power Supply Rejection - - 0.1 - - 0.1 — — 10.1 %FSR/%V
Footnotes:
® All power supplies should be on before applying a start convert @ Effective bits is equal to: _
pulse. All supplies and the clock (start convert pulses) must be o Full Scale Amplitude
present during warmup periods. The device must be continuous- (SNR + Distortion) = 1.76 + | 20 tog — et Ampiitude
ly converting during this time. —_ -
6.02
Input Voltage Range for ADS-118A is £1.25V.
® This is the time required before the A/D output data is valid once
A 100ns wide start convert pulse is used for all production test- the analog input is back within the specified range.
ing. For applications requiring less than a 5MHz sampling rate,
wider start convert pulses can be used. NOTE: The device only ® The minimum supply voltages of +4.9V and —4.9V for +Vpp are
requires the rising edge of a start convert pulse to operate. required for —55°C operation only. The minimum limits are
+4.75V and —4.75V when operating at +125°C.
TECHNICAL NOTES
initial offset and gain errors can be reduced to zero using the
1. Obtaining fully specified performance from the ADS-118 adjustment circuitry shown in Figures 3a and 3b. When using
requires careful attention to pc-card layout and power this circuitry, or any similar offset and gain-calibration hardware,
supply decoupling. The device's analog and digital ground make adjustments following warmup. To avoid interaction,
systems are connected to each other internally. For optimal always adjust offset before gain.
performance, tie all ground pins (14, 18, and 23) directly to a large
analog ground plane beneath the package. 3.To enable the three-state outputs, connect ENABLE
(pin 17) to a logic "0" (low). To disable, connect pin 17 to
Bypass all power supplies to ground with 4.7uF tantalum logic "1" (high). The three-state outputs are permanently
capacitors in parallel with 0.1uF ceramic capacitors. Locate enabled in the ADS-118A.

the bypass capacitors as close to the unit as possible.
4. Applying a start convert pulse while a conversion is in

2.The ADS-118 achieves its specified accuracies without the progress (EOC = logic “1") will initiate a new and
need for external calibration. If required, the device's small inaccurate conversion cycle.
[N N P IR Scale: 10ns/division
START - [~ qo0ns typ, =1 typ: > . :
CONVERT | 1 | . . IR

i i P
L ;4—30ns, +5ns
LIS BRI B

Pl i i ; RIS . 2REN
EOC ,_;___’4' Conversion Time - | L o L_...__

140ns typ., 150ns max. '

' : .
H it 3Bnsmin. Figure 2.
JLRD w0 e donstyp. ; ADS-118/118A
T e | sonsmax. Timing Diagram
INTERNALS/H | ' ¢ [ T ' : : | BE ;
(Hod . ["AcquisiionTime | | : Hold :
: i . [ 1 I

COMMAND

85ris tyb., '90ns max.
= le—20msm

N - - PRI, - PRI,
OUTPUT DATA Data N—1 Valid E Invalid Data 7 Data N Valid Invalid Data
PR R A S
130ns min., 150ns typ. 50ns typ. 130ns min., 150ns typ.
70ns max.
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ADS-118/118A D OATEL

CALIBRATION PROCEDURE Gain adiusting i . . ,

ain adjusting is accomplished when all bits are 1's and the
Any offset and/or gain calibration procedures should not be LSB just changes from a 1 to a 0. This transition ideally
implemented until devices are fully warmed up. To avoid occurs when the analog input is at +full scale minus 1 1/2
interaction, offset must be adjusted before gain. The ranges of LSB’s (+0.99927V for ADS-118; +1.249085V for ADS-118A).
adjustment for the circuits in Figures 3a and 3b are guaranteed
to compensate for the ADS-118's initial accuracy errors and Zero/Offset Adjust Procedure

may not be able to compensate for additional system errors. 1. Apply a train of pulses to the START CONVERT input

A/D converters are calibrated by positioning their digital (pin 16) so the converter is continuously converting.

outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting 2. Apply +244pV (ADS-118) or +305uV (ADS-118A) to the

| LED's to the digital outputs and adjusting until certain LED's ANALOG INPUT (pin 19).
"flicker" equally between on and off. Other approaches employ . . . )
digital comparators or microcontrollers to detect when the 3. Adjust the offset potentiometer until the output bits are
outputs change from one code to the next. 1000 0000 00000 and the LSB flickers between 0 and 1.
For the ADS-118, offset adjusting is normally accomplished at Gain Adjust Procedure
the point where the MSB is a 1 and all other output bits are 0's
and the LSB just changes from a 0 to a 1. This digital output 1. Apply +0.99927V (ADS-118) or +1.249085V (ADS-118A) to
transition ideally occurs when the applied analog input is the ANALOG INPUT (pin 19).

+1/2LSB (+2444V for ADS-118; +3054V for ADS-118A). 2. Adjust the gain potentiometer until all output bits are 1's and

the LSB flickers between 1 and 0.
Table 1. Output Coding for Bipolar Operation

3. To confirm proper operation of the device, vary the input
BIPOLAR ADS-118 OUTPUT CODING ADS-118A signal to obtain the output coding listed in Table 1.
SCALE INPUT VOLTAGE | OFFSET BINARY | INPUT VOLTAGE
(+1VRANGE) | MSB LSB | (+1.25V RANGE)
+FS-1LSB | +0.99951V 1111 1111 1111 +1.2494V 15V
+3/4 FS +0.75000V 1110 0000 0000 +0.9375V +
+1/2FS +0.50000V | 1100 0000 0000 +0.6250V ZERoL 20k 1.2MO
0 0.00000V | 1000 0000 0000 0.0000V ADJUST e
-1/2FS -0.50000V | 0100 0000 0000 -0.6250V Oy cAN J
-3/4FS -0.75000V | 0010 0000 0000 -0.9375V ADJUST 15V
-FS +1LSB -0.99951V | 0000 0000 0001 -1.2494V 1.98kQ
-FS -1.00000V 0000 0000 0000 —1.2500V SIGNAL To Pin 19
_ INPUT 500 of
ADS-118
v av® -1V
Figure 3a. Optional ADS-118 External
47 yF 4.7 yF Gain and Offset Adjust Circuits
;—‘—*I - =
0.1 pF 0.1 yF
|
18,23 20 13(21 |14 GAIN ADJUST
:f BIT 1 (MSB)
ANALOG 19 10 om2 500
INPUT | g B3 ANALOG To Pin 19
ADS-118 g BIT4 INPUT of ADS-118A
ADS-118A 7 g:l : NOTE: Potentiometer is at 25Q
6 BIT7 during the device's factory trim procedure.
: BITS
3 ‘;g ?o ZERO/OFFSET ADJUST
START 16 2; BIT 11 +15V (or +5V)
CONVERT | 15 BIT12(LsB)
EOC
17 ENABLE (1-12) To Pin 17 20kQ
or of ADS-118A
OFFSET ADJUST
@ A single +5V supply should be used for both +5V analog and —15V (or-5V)

+5V digital. If separate supplies are used, the difference
between the two cannot exceed 100mV.

Figure 3b. Optional ADS-118A
Figure 3. Typical Connection Diagram Gain and Offset Adjust Circuits
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ADS-118/118A

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

D' OATEL

Electrically-insulating, thermally-conductive “pads” may be
installed underneath the package. Devices should be soldered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package
temperature.

In more severe ambient conditions, the package/junction
temperature of a given device can be reduced dramatically
(typically 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components
Catalog for more information on the HS Series. Request
DATEL Application Note AN-8, “Heat Sinks for DIP Data
Converters”®, or contact DATEL directly, for additional
information.

fs = 5SMHz
fin = 2.45MH2

ViN = -0.5dB

8,192 Points

Amplitude Relative to Full Scale (dB)

-120 T

i

[

-130 &

0 250 500 750 1
kHz kHz kHz

1.25 1.5
MHz MHz MHz MHz MHz MHz MHz

1756 2 225 25

Frequency

Figure 5. ADS-118 FFT Analysis

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765



D' OATEL

ADS-118/118A :

|
|
]
[
Q
c
o
o
=3
Q
o
o
0 Codes 4096
Figure 6. ADS-118 Histogram
+0.67
—_—
m
hn
=
£
§
£
€
2
3 0
t
5
£
o
-0.47

Codes 4096
Figure 7. ADS-118 Differential Nonlinearity Derived from Histogram

Sampling Analog-to-Digital Converters ~ 1-21



ADS-118/118A

D OATEL

MECHANICAL DIMENSIONS
INCHES (mm)
| 1.31 MAX. |
(33.27) |
24-Pin DDIP nteletulutululatelelaty T S pice deciml (00 0010 <0258,
versions 24 13 3 place decimal (.XXX) £0.005 (0.127)
Lead Material: Kovar alloy
0(82%'22))( Lead Finish: 50 microinches (minimum) gold plating
ADS'1 1 8MC ’ over 100 microinches (nominal) nickel plating
ADS-118MM P
ADS-118AMC qJ LJdLd LP rF LdL L_I LdLJdLds
ADS-118AMM | fa—gteome.
1.100
(27.940)
0.235 MAX.
{5.969)
0.200 MAX.
‘ (5. 030)
T }_ T 7 0.010 29502 L
— (0.254)
0.190 MAX. .
(4.826) rj L (gn:gg)vJ SEATING 0. eou £0.010 (g 1528)
0.018 £0.002 0.040 %ngsE (15:240)
(0.457) (1.018) (0.635)
1.31 MAX.
(33.02)
(ragnaeanqgnd . .
H 2 13 it § X (+0..
24-Pin P imianity
Surface Mou nt 0.80 MAX. Lead Material: Kovar alloy
Version (20.32) Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating
1 12 L
RN w TTTTT
0.020 TYP. 0.060 TYP.
0.210 MAX. (0.508) (1.524) (323%15)
(5.334) PIN1 0.130 TYP. MAX. radius
‘ INDEX — | l--— (3.302) for any pin
Z I 'A l /
_»I 0.100
(2.540) 0.020 0.010 TYP.
(0.508) (0.254)
0.100 TYP. .040
(2.540) (1.016)
ORDERING INFORMATION
MODEL NUMBER OPERATING TEMP. RANGE ACCESSORIES
ADS-118MC 0to +70°C ADS-B118 Evaluation board (without ADS-118)
ADS-118MM -55 to +125°C HS-24 Heat sink for all DDIP ADS-118 models.
ADS-118AMC 0to +70°C
ADS-118AMM -55 to +125°C Receptacles for PC board mounting can be ordered through
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 24
For MIL-STD-883 product specification or availability of required.
surface-mount packaging, contact DATEL.
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® ® ADS'1 1 9
a DAI-EL 12-Bit, 10MHz, Low-Power

INNOVATION i
and EXCELLENCE samp"ng A/D Converters

FEATURES

¢ 12-Bit resolution

¢ 10MHz minimum sampling rate

* Functionally complete

* Small 24-pin DDIP or SMT package

* Requires only =5V supplies

* Low-power, 1.8 Watts

¢ Outstanding dynamic performance

* Edge-triggered

* No missing codes over temperature

* Ideal for both time and frequency-domain applications

INPUT/OUTPUT CONNECTIONS

GENERAL DESCRIPTION

PIN| FUNCTION PIN | FUNCTION

The ADS-119is a high-performance,. 12—bit., 10MHz sampling 1 | BIT12 (LSB) 24 | NO CONNECT
A/D converter. The device samples input signals up to Nyquist > | BIT11 23 | ANALOG GROUND
frequencies with no missing codes. The ADS-119 features

llent d . i includi ical SNR of 69dB 3 BIT 10 22 NO CONNECT
excellent dynamic performance including a typical o . s | BTY 21 | +5V ANALOG SUPPLY
Packaged in a metal-sealed, ceramic, 24-pin DDIP, the 5 | BIT8 20 | -5V SUPPLY
functionally complete ADS-119 contains a fast-settling 6 | BIT7 19 | ANALOG INPUT
sample/hold amplifier, a subranging (two-pass) A/D converter, 7 | BIT6 18 | ANALOG GROUND
a precise voltage reference, timing/control logic, and 8 | BIT5 17 | OFFSET ADJUST
error-correction circuitry. All timing and control logic operates 9 | BIT4 16 | START CONVERT
from the rising edge of a single start convert pulse. Digital 10 | BIT3 15 | DATA VALID
input and output levels are TTL. 11| BIT2 14 | DIGITAL GROUND

- . . - 12 | BIT1 (MSB) 13 +5V DIGITAL SUPPLY
Requiring only +5V supplies, the ADS-119 typically dissipates 1.8
Watts. The unit offers a bipolar input range of +1.5V. Models are
available for use in either commercial (0 to +70°C) or military Typical applications include signal analysis, medical/graphic

OFFSET
ADJUST 17 |—wW\-
ANALOG p BUFFER *
INPUT 19 HWA-8— |
+|SH . FLASH R
| ADC E ol »| 12 BIT1(MsB)
1 G
| _._l\ - o 11 BIT2
s ) | > | =10 BIT3
REF E ' -~ > 9 BIT4
R e | > | 8 BITS
<— DAC piGmAL [ ourpur ] 7 BT
CORRECTION | o! pecicren (o] 6 BIT7
R Loaic |- I~ 5 BIT8
- : -~ l» 4 BITO
> FLasH
[ = 3 BIT10
8 D I -
2 T __/ | s 2 BIT11
E _ L= 1 BIT12(LSB)
START TIMING R
>  AND
CONVERT 16 CONTROL A A A
DATA 45| Loaic
VALID
21 13 14 20 18,23 22,24
+5V ANALOG +5V DIGITAL DIGITAL GROUND -5V SUPPLY ANALOG GROUND  NO CONNECT
SUPPLY SUPPLY

Figure 1. ADS-119 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL
PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP. | MAX. | UNITS
+5V Supply (Pins 13, 21) 0to+6 Volts Operating Temp. Range, Case
-5V Supply (Pin 20) 0to—6 Volts ADS-119MC/GC 0 — +70 °C
Digital Input (Pin 16) -0.3t0 +Vpp +0.3 Volts ADS-119MM/GM/883 -55 — +125 °C
Analog Input (Pin 19) +5 Volts Thermal Impedance
Lead Temp. (10 seconds) 300 °C Bjc — 3 — °C/Watt
fca — 23 — °C/Watt
Storage Temperature Range 65 — +150 °C
Package T -pil - i
FUNCTIONAL SPECIFICATIONS weight. T B ot o gangy o
(Ta=+25°C, +Vpp = x5V, 10MHz sampling rate, and a minimum 3 min-
ute warmup @ unless otherwise specified.)
+25°C 0to +70°C -55 to +125°C
ANALOG INPUT MIN. TYP. | MAX. [ MIN. | TYP. | MAX. | MIN. | TYP. | MAX. UNITS
Input Voltage Range @ — £15 — - +1.5 — — 1.5 — Volts
Input Resistance 300 350 — 300 350 — 300 350 — Q
Input Capacitance — 6 15 — 6 15 — 6 15 pF
DIGITAL INPUTS
Logic Levels
Logic “1" +2.0 - — +2.0 — - +2.0 - — Volts
Logic "0" —_ —_ +0.8 — - +0.8 - - +0.8 Volts
Logic Loading "1" —_ - +20 —_ - +20 - - +20 pA
Logic Loading "0" - - -20 - - -20 - - -20 VA
Start Convert Positive Pulse Width @ —_ 50 — — 50 — — 50 — ns
STATIC PERFORMANCE
Resolution — 12 — — 12 — — 12 - Bits
Integral Nonlinearity (fi, = 10kHz) — 10.75 — - +1.0 — — +1.5 — LSB
Differential Nonlinearity (fi = 10kHz) _ +0.5 +0.95 -0.95 +0.5 +1 —0.95 +0.75 +1.25 LSB
Full Scale Absolute Accuracy - +0.2 +0.5 - 0.5 +0.75 - +0.75 1.5 %FSR
Bipolar Zero Error (Tech Note 2) — £0.2 0.6 — 0.3 0.7 — 0.6 +1.0 %FSR
Bipolar Offset Error (Tech Note 2) —_ +0.1 +0.6 - 0.3 0.7 - +0.7 +1.5 %FSR
Gain Error (Tech Note 2) — £0.1 +0.5 — 0.5 +1.0 — +1.0 25 %
No Missing Codes (fi,= 10kHz) 12 - - 12 - - 12 - - Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)
de to 1MHz — -70 -63 — -70 -63 - -69 -61 dB
1MHz to 2.5MHz — 70 -63 — -70 -63 -— —69 -60 dB
2.5MHz to 5MHz — ~70 -63 — -70 -63 — -67 -60 dB
Total Harmonic Distortion (-0.5dB)
de to 1MHz —_ —69 -63 - -69 -63 —_ —68 -60 dB
1MHz to 2.5MHz —_ -68 —63 — -68 -63 — -67 -60 dB
2.5MHz to 5SMHz —_ -68 -63 — -67 -63 — -66 -60 dB
Signal-to-Noise Ratio
(w/o distortion, -0.5dB)
dc to 1MHz 66 69 — 66 69 — 63 67 — dB
1MHz to 2.5MHz 66 69 — 66 69 — 63 66 - dB
2.5MHz to 5MHz 66 69 - 66 69 - 63 66 - dB
Signal-to-Noise Ratio ®
(& distortion, ~0.5dB)
dc to 1MHz 62 66 — 62 66 - 60 65 - dB
1MHz to 2.5MHz 62 66 — 62 66 — 60 65 - dB
2.5MHz to 5SMHz 62 66 —_ 62 66 - 60 64 — dB
Noise — 250 — — 300 — — 400 — pVrms
Two-tone Intermodulation
Distortion (fi, =2.45MHz,
2.2MHz, fs=10MHz,
—0.50B) — -2 — — -72 — — -2 — dB
Input Bandwidth (-3dB)
Small Signal (~20dB input) — 60 - — 60 — — 60 - MHz
Large Signal (—0dB input) — 10 — — 10 — — 10 — MHz
Feedthrough Rejection (fi, = 5SMHz) — 76 - - 76 - — 76 - dB
Slew Rate - +400 b — +400 - - +400 - Vips
Aperture Delay Time - 5 — — 5 — — 5 — ns
Aperture Uncertainty - 3 - - 3 - - 3 - ps rms
S/H Acquisition Time
(to +0.01%FSR, 3V step) 30 35 37 30 35 37 30 35 37 ns
Overvoltage Recovery Time ® - 100 — — 100 - — 100 — ns
A/D Conversion Rate 10 - - 10 - — 10 - - MHz
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+25°C 0 to +70°C -55 to +125°C
DIGITAL OUTPUTS MIN. | TYP. | MAX. MIN. | TYP. | MAX. MIN. | TYP. | MAX. UNITS
Logic Levels
Logic "1" +2.4 — — +2.4 — — +2.4 — — Volts
Logic "0" — — +0.4 — — +0.4 — — +0.4 Volts
Logic Loading "1" — — -4 — — -4 — — -4 mA
Logic Loading "0" — — +4 — — +4 — — +4 mA
Output Coding Offset Binary
POWER REQUIREMENTS
Power Supply Ranges ® |
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.9 +5.0 +5.25 Volts 4
-5V Supply -4.75 -5.0 -5.25 -4.75 -5.0 -5.25 -4.9 -5.0 —5.25 Volts 1;
Power Supply Currents i
+5V Supply - +200 +215 - +200 +215 - +200 +215 mA
-5V Supply — -180 —-205 - -180 205 — -180 -205 mA
Power Dissipation — 1.8 2.1 - 1.8 2.1 - 1.8 21 Watts
Power Supply Rejection - - 10.1 - - 10.1 - - 10.1 %FSR/%V
Footnotes: @ Effective bits is equal to: — . ‘
® All power supplies should be on before applying a start convert (SNR + Distortion) —1.76 + lj),og Full Scale Amplitude :] :
pulse. All supplies and the clock (start convert pulses) must be Actual Input Amplitude !
present during warmup periods. The device must be
continuously converting during this time. 6.02
® This is the time required before the A/D output data is valid once
@ Contact DATEL for other input voltage ranges. the analog input is back within the specified range. For best
overvoltage recovery time, it is recommended that the analog
®@ A 50ns wide start convert pulse is used for all production testing. input be clamped to a maximum of +1.9V.
For applications requiring less than a 10MHz sampling rate,
wider start convert pulses can be used. ® The minimum supply voltages of +4.9V and —4.9V for +Vpp are
required for —55°C operation only. The minimum limits are
+4.75V and —4.75V when operating at +125°C.

TECHNICAL NOTES
1. Obtaining fully specified performance from the ADS-119 initial offset and gain errors can be reduced to zero using the
requires careful attention to pc-card layout and power adjustment circuitry shown in Figures 3 and 4. For operation
supply decoupling. The device's analog and digital ground without adjustment, tie pin 17 to analog ground.
systems are connected to each other internally. For When using this circuitry, or any similar offset and
optimal performance, tie all ground pins (14, 18, and 23) directly gain-calibration hardware, make adjustments following
to a large analog ground plane beneath the package. warmup. To avoid interaction, always adjust offset before gain.
Bypass all power supplies to ground with 4.7uF tantalum 3. Applying a start convert pulse while a conversion is in
capacitors in parallel with 0.1uF ceramic capacitors. Locate progress (EOC = logic “1") will initiate a new and
the bypass capacitors as close to the unit as possible. inaccurate conversion cycle.
2. The ADS-119 achieves its specified accuracies without the 4. Data is valid only for the time period (55ns, typical) shown in
need for external calibration. If required, the device's small Figure 2 even if the device is sampling at less than 10MHz.
[ . 50 ) 100 ) 150 2:)0 250
N P : “Net
START H
CONVERT e 50ns typ. ——] -
R :<— 35ns lyp
DATA T aons yp. 0ns [T aonstyp. | 60ns typ. i
VALID ' +5ns yp. v +5ns.
- S"—' 18ns typ. — |— éons typ
INTERNAL EOC ) 8ons typ. ’L 72ns mi‘v\14,80ns'typ‘.|:ir3n;ns max. l
. [ i<¢— 20ns typ. P [
[ ' H ' Acquisition Time
_ el e 10nsltyp4 i : .~ 30ns min., 35ns typ., 37ns max.
VG : " Hoid ‘ et Hod [
: H — 65ns typ. |
— |<I—— 10ns typi P
DATA [z VALD DATAN-1VALD [ "o 2 DATANVALID 7 ey a

55ns typ. 45ns typ. 45ns typ.
Scale: 10ns/division

Figure 2. ADS-119 Timing Diagram
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CALIBRATION PROCEDURE
(Refer to Figures 3 and 4, Table 1)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges of
adjustment for the circuits in Figure 3 and 4 are guaranteed to
compensate for the ADS-119's initial accuracy errors and may
not be able to compensate for additional system errors.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ

» digital comparators or microcontrollers to detect when the

outputs change from one code to the next.

Offset adjusting for the ADS-119 is normally accomplished at
the point where the MSB is a 1 and all other output bits are 0's
and the LSB just changes from a 0 to a 1. This digital output
transition ideally occurs when the applied analog input is
+1/2LSB (+366uV).

Table 1. Output Coding for Bipolar Operation

BIPOLAR ADS-119 OUTPUT CODING
SCALE INPUT VOLTAGE| OFFSET BINARY
(£1.5V RANGE) | MSB LSB
+FS-1LSB| +1.49927V 1111 1111 1111
+3/4 FS +1.12500V | 1110 0000 0000
+12FS +0.75000V | 1100 0000 0000
0 0.00000V | 1000 0000 0000
-1/2FS —-0.75000V | 0100 0000 0000
-3/4FS -1.12500V 0010 0000 0000
-FS+1LSB| -1.49927V | 0000 0000 0001
-FS -1.50000V 0000 0000 0000
2kQ
l +15V
SIGNAL 198Kk To Pin 19 Of
INPUT ADS-119
50Q
-15v
Figure 3.

Optional Calibration Circuit, ADS-119
Gain adjusting is accomplished when all bits are 1's and the
LSB just changes from a 1 to a 0. This transition ideally
occurs when the analog input is at +full scale minus 1 1/2
LSB’s (+1.4989V).
Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting.

2. Apply +366pV to the ANALOG INPUT (pin 19).

3. Adjust the offset potentiometer until the output bits are
1000 0000 0000 and the LSB flickers between O and 1.

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For Immediate Assistance 800-233-2765
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Gain Adjust Procedure

1. Apply +1.4989V to the ANALOG INPUT (pin 19).

2. Adjust the gain potentiometer until all output bits are 1's
and the LSB flickers between 1 and 0.

3. To confirm proper operation of the device, vary the input
signal to obtain the output coding listed in Table 1.

v 45V @
4.7uF 4.7uF
+

- + =
F 0.1uF

0.1yF

-
18, 23 20 13(21 14

—
N

BIT 1 (MSB)
BIT 2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT 10

BIT 11

BIT 12 (LSB)
DATA VALID

ANALOG _19)
INPUT 3

+8V ADS-119
17

-
-y

(=]

©

0o

T

OFFSET
ADJUST 20kQ

o

IN

-5V

&

N

START 16|
CONVERT

-

—
4l

® Asingle +5V supply should be used for both the +5V analog
and +5V digital. If separate supplies are used, the difference
between the two cannot exceed 100mV.

Figure 4. Typical Connection Diagram

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized
and specified over operating temperature (case) ranges of 0 to
+70°C and -55 to +125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks
or forced-air cooling. Thermal impedance figures for each de-
vice are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not nverheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.
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ADS-119

This histogram represents the typical
peak-to-peak noise (including quantization
noise) associated with the ADS-119. 4,096
conversions were processed with the input
to the ADS-119 tied to analog ground.
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Figure 6. ADS-119 Grounded Input Histogram
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Figure 7. ADS-119 FFT Analysis
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Figure 10. ADS-119 Performance Curves

Sampling Analog-to-Digital Converters

1-29



ADS-119

MECHANICAL DIMENSIONS
INCHES (mm)
1 (3313 zl;)x.
D000 000onsno T ‘ 2 place decimal (-XX)ltOI.OW (x0.25;1) "
24 13 3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
(20.32) Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating
24-Pin DDIP 1 2
Versions oo [P q] ooooanp
__l 0.100 TYP.
ADS-119MC oo
ADS-119MM 0255 X (27.940)
ADS-119/883 “(5.969)
0.200 MAX.
‘ (5.080)
W—W (0.010) by L
. 0.254)
0.190 MAX.
1“'826) ’—J L_ (2:22)4—1 =7 seatne 0.600 £0.010 (g:;%)
0,040 PLANE (15.240)
s (g -
1.31 MAX.
I Y S —
LIA0IA00000] y o
24 2 place decimal (XX) £0.010 (:0.254)
3 place decimal (. XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: KO\.Iar ?Iloy - !
24-Pin T it Do oo
Surface Mount , »
Versions
IR
ADS-119GC —
ADS-119GM 0.020 TYP. ] 0.060 TYP. 0015
0.210 MAX. (0.508) (1.524) (0.381)
(5.334) PIN1 0.130 TYP. MAX. radius
‘ INDEX —| | -— (3.302) for any pin
=2 T /
. V)
_»‘ | < 0.100
(2.540) 0.020 0.010 TYP.
(0.508) (0.254)
0100 TYP. 0.040
(2.540) (1.016)
ORDERING INFORMATION
MODEL NUMBER OPERATING TEMP. RANGE ACCESSORIES
ADS-119MC 0 to+70°C ADS-B119 Evaluation Board (without ADS-119)
ADS-119MM -55 to +125°C HS-24 Heat Sink for all ADS-119 DDIP models
ADS-119/883 -55 to +125°C
ADS-119GC 0 to +70°C Receptacles for PC board mounting can be ordered through AMP
ADS-119GM -55to +125°C Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
For MIL-STD-883 product specifications contact DATEL.
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INNOVATION and EXCELLENCE

FEATURES

+1/2LSB differential nonlinearity error
Low, 145mW power dissipation
Internal sample-and-hold circuit
50pA input current

9pF input capacitance

70MHz input bandwidth

* TTL-compatible digital /O

Latched three-state output buffer

¢ Single +5V supply

ADS-325A

ADS-325A
10-Bit, 20MHz
Sampling A/D Converter

EEELEEEEEEL

INPUT/OUTPUT CONNECTIONS

« Internal calibration circuitry PIN | FUNCTION PIN | FUNCTION
1 | BIT10(LSB) 48 | DIGITAL GROUND (DGND)
GENERAL DESCRIPTION 2 | BITY 47 | NO CONNECTION
. . . 4 TION
The ADS-325A is a 10-bit, 20MHz, low-power, TTL-compatible b i - fgfgg;g o
sampling A{D convgrter designed for vndeo_appllcatlons. Its s | Birs 44 | ANALOG GROUND (AGND)
smalll, 48-pin, plastic VQFP package contains a sample-and- 6 | DIGITAL GROUND (DGND) 43 | ANALOG GROUND (AGND)
hold ampilifier, a three-state output register, calibration circuitry, 7 | +DVs (Digital) 42 | TEST SIGNAL IN
and all necessary control logic. Only an external reference 8 |[BITS 41 | CAL. PULSE IN (CAL)
voltage is required. 9 | BIT4 40 | NO CONNECTION
. . ) _ 10 | BIT3 39 | ANALOG SIGNAL IN (Vin)
Dynamic performance includes a spurious free dynamic range 1 | BIT2 38 | TEST SIGNAL OUT
of 65dB and a signal-to-noise ratio (with distortion) of 54dB 12 | BIT1(MSB) 37 | TESTSIGNALIN
with a 3MHz input. The ADS-325A is capable of operating 13 | TESTPIN 36 | ANALOG GROUND (AGND)
from a single +5V power supply and typically consumes 14 | TEST SIGNALIN 35 | REFERENCE BOTTOM (V)
145mW. The unit operates over the —25 to +75°C temperature 15 | RESET 34 | REFERENGE BOTTOM (Vs)
range. 16 | DIGITAL GROUND (DGND) 33 | NO CONNECTION
17 | SELECT 32 | NO CONNECTION
18 | +AVs (Analog) 31 | NO CONNECTION
19 | TEST MODE 30 | REFERENCE TOP (Vr)
20 | LINV 29 | REFERENCE TOP (Vr)
21 | MINV 28 | ANALOG GROUND (AGND)
22 | CLOCKINPUT 27 | ANALOG GROUND (AGND)
23 | OUTPUT ENABLE (OE) 26 | +AVs (Analog)
24 | CHIP ENABLE (CE) 25 | +AVs (Analog)
44—
ANALOG 43
GROUND. 21—
SENSE —1 12 BIT 1(MSB)
28
(AGND) 36 : AMP
+AVs ;g — # COARSE | 11 8IT2
[ CORRECTION |1 o T3
LATCH —
Vo 3 SHAMP \: + @ 9 BIT4
- —1 8 BITS
‘o 1]
vr 30 l [ % L1 sars
COARSE bac FINE — 4877
‘COMPARISON ‘COMPARISON FINE
AND AND LATCH saims
ENCODE ENCODE —_—
CALIBRATION 28me
Ve 34 UNIT [ — 1 8T100sy
_] 2 SENSE L 2w
Ve 3 AMP
» 20 LNV
I 19 TEST MODE
CLOCK 22
(o —— 1 cuson
T2~ PULSE 17 SELECT
GENERATOR
O 53— 15 RESET

Figure 1. ADS-325A Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS (Ta = +25°C)

PARAMETERS LIMITS UNITS
Supply Voltages (+AVs and +DVs) 0to+7 Volts
Reference Voltage (Vr and Vi) -0.5t0 +Vs5+0.5 Volis
Input Voltage, Analog (Vin) -0.51t0 +Vs+0.5 Volts
Input Voltage, Digital (Vi1 and Vi) -0.510 +Vs+0.5 \olts
Output Voltage, Digital (Vox and Vor) -0.5t0 +Vs+0.5 Volts

FUNCTIONAL SPECIFICATIONS
(Typical at fs = 20MHz, +AVg = +5V, +DVs = +3.3V, Vg = +2.0V, V1 = +4.0V,
and Ta = +25°C unless otherwise specified.)

ANALOG INPUTS MIN. TYP. MAX. | UNITS
InputVoltage Range, ViN +1.8 +2 +3 Volts
OffsetVoltage

Eor +40 +90 +140 mV

Eos -120 -70 20 mV
Input Current

VIN = +4V — — +50 pA

ViN=+2V - - +50 pA
Capacitance, CIN — 9 — pF
Bandwidth (~1dB) — 70 - MHz
DIGITAL INPUTS
Input Voltage

VH +2.3 — — Volts

ViL — - +0.8 Volts
Current

IHO @ - - +5 HA

h®® - —_ -5 pA
Clock Pulse Width

Tewi 25 — — ns

Tewo 25 - — ns
Three-State Disable Time

TaH 20 25 30 ns

THA 10 15 20 ns
REFERENCE
Input Voltage

VB +1.8 — — Volts

vt — - +AVs-0.4| Volts
Current ®

I +5 +7 +11 mA

IB -1 -7 -5 mA
Resistance (V1-Vs) 180 280 380 Q
PERFORMANCE
Throughput Rate ® (FS) 20 — — MHz
Minimum Throughput Rate ® 0.5 — — MHz
Integral Linearity Error — +1.3 12 LSB
Differential Linearity Error — 0.5 +1 LSB
Differential Gain Error ® — 1.0 - %
Differential Phase Error ® — 03 — Degrees
Output Delay, To (CL = 20pF) 8 13 18 ns
Aperture Delay, Ts 2 4 6 ns
Aperture Uncertainty — 30 — ps
SNR & Distortion (-0dB)

fin = 100kHz — 53 — dB

fiN = 500kHz — 52 — dB

fin = 1MHz - 53 - dB

fin = 3MHz — 54 - dB

fin = 7MHz — 47 — dB

fin = 10MHz — 45 — dB
SFDR (-0dB)

fin = 100kHz — 60 — dB

fin = 500kHz —_ 59 - dB

fin = 1MHz — 60 — dB

fin = 3MHz — 65 - dB

fin = 7MHz — 50 — dB

fin = 10MHz — 49 — dB

DIGITAL OUTPUTS MIN. TYP. | MAX. |UNITS
Current (OE = AGND; +DVs = Min.)
loH @ -35 - — mA
loL® _ +3.5 — - mA
Current (OE = +AVs; +DVs = Max.)
lozH @ — — +1 pA
lozL © — — il yA
POWER REQUIREMENTS
Power Supply Voltage
+AVs +4.75 +5.0 +5.25 Volts
+DVs +3.06 +3.3 +5.25 Volts
IDGND - AGND! — — 100 mV
Power Dissipation — 145 — mw
Supply Current
Analog, |1As +20 +27 +34 mA
Digital, IDs _ — +3 +5 mA
Standby Current (CE = High)
Analog, IAsT — — +1 mA
Digital, IDsT — — +1 uA
PHYSICAL/ENVIRONMENTAL
Operating Temperature Range -20 — +75 °C
Storage Temperature Range -55 — +150 °C
Weight 0.2 grams
Package 48-pin plastic VQFP
Footnotes:
@ +DVg = Maximum ® NTSC 40 IRE mod ramp, fc = 14.3MHz
@ ViH=+DVs @ Vou= +DVs-0.5V
® ViL=0V VoL= +0.4V
@ RESET = Low @ Von=+DVs
® fin=1kHz ® VoL=0V

Table 1. Digital Output Coding
(TEST MODE = 1; LINV, MINV = 0)

Input Signal Digital Output Code
Voltage Step MSB LsB
Vr 0 1111111111
\ ¥
0 511 1000000000
512 0111111111
v ¥
\':] 1023 0000000000

TECHNICAL NOTES

1. Itis possible to use +5V rather than +3.3V for +DVs. There
will be no difference in electrical switching characteristics.

2. Atime differential between supplying both +AVs and +DVs
may cause a latch-up problem. DATEL recommends using
a common power supply for both +AVs and +DVs to avoid
latch-up conditions.

3. Bypass +AVs and +DVs to ground using 10uF tantalum
capacitors in parallel with 0.1uF ceramic capacitors as
shown in the typical connection drawing, Figure 2.

4. DATEL recommends installing additional 0.1uF ceramic
capacitors to reduce noise. Refer to the typical connection
drawing, Figure 2, for component locations.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For immediate assistance 800-233-2765



. Itis recommended that the reference signal sources be
capable of driving more than 10mA.

. Itis recommended that the unit be hard-wired for evaluation.

Sockets may degrade actual performance.

. The test signal input/output pins are used in the production
process. During normal operation, the test signal input pins
(pins 14 and 37) are normally tied to AGND. The test signal
input pin (pin 42) is normally tied to +AVs. The test signal
output pins (13 and 38) are normally left open.

. For OE (pin 23), output will be enabled with digital low and
disabled (high impedance state) with a digital high.

. For CE (pin 24), the normal operating mode is with a digital
low input. Standby mode results from a digital high input.

10. For TEST MODE (pin 19), the digital outputs are fixed with

a digital low applied. Normal output is achieved with a
digital high applied.

1.

_ADS-325A

LINV (pin 20) inverts bits two through bit 10 when a digital

high is applied. MINV (pin 21) inverts bit 1 when a digital

high is applied.
12.

RESET (pin 15) is normally connected to digital high. A

negative pulse, at least 1 clock cycle long, will re-initiate

start-up calibration.

. CAL (pin 41) is connected to digital high for internal

calibration. Pulses are applied directly to pin 41 for external
calibration. See Table 2 and Calibration Procedure.

14.

SELECT (pin 17) is connected to digital high for internal

calibration and to digital low for external start-up only
calibration. See Table 2 and Calibration Procedure.

+DVs (+5V)
[} JoF
H
i

0.1pF

CONVERT
PULSE IN

UL

RESET
PULSE IN

i

(Or Connect to AVs)

AGND

+AVs (+5V)
O 1ouF
_ _"_[
REFERENCE
Tor . -
(Vi) (+4V) v
REFERENCE N :;{1}‘1_':_4 'LMUF
BOTTOM + 01 L [
() (+2v) 3 [
36 35 34 33 32 31 30 29 28 27 26 25
37 VgV Vi vy TE 2
38 o 2
ANALOG INPUT
V,
270 44%) 39 Vi cLocK 22
40 MINV 21
CALIBRATION
41
PULSE INPUT cAL LINV 20
L] a27esT MODE 19
ADS-325A B
43 18 ——j
AGND % T oMF
P SELECT 17
i 45 16—
0.1uF 46 RESET 15
47 TEST 14
$—1 48 13
1 2 3 4 5 6 7 8 9 10 11 12
DGND
0.1pF
bbb dow L L L)

(LSB)

(MsB)

L

Figure 2. Typical ADS-325A Connection Diagram

Table 2. Calibration Mode Pin Connections

CALIBRATION MODE

Pin 41, CAL

Pin 17, SELECT

External Calibration

Apply external
calibration pulses

Connect to AGND

Internal Calibration

Connect to +AVs

Connect to +AVS

Start-Up Calibration Only

Connect to +AVS

Connect to AGND

Sampling Analog-to-Digital Converters



1-34

ADS-325A

D' OATEL

CALIBRATION PROCEDURE

The ADS-325A achieves its superior linearity using a start-up
calibration function and a built-in auto-calibration pulse
generation circuit. Figure 3a is a simplified block diagram of
this internal calibration pulse generation circuit. The internal

calibration circuit can be disabled and external calibration
pulses applied, or not, as desired. Whether internal, external,
or no calibration is used, the ADS-325A automatically self-
calibrates upon start-up.

+AVs out

[ e
CLOCK 116
]

CLR

14-BIT COUNTER

L

co

i

CLR

+AVS = SENSE

CLR

24-BIT COUNTER

co|

[T

SELECT ——4

Figure 3a. Internal Calibration Pulse Generation Circuit

Start-up Calibration Function

The start-up calibration process requires over 600 calibration
pulses. The internal start-up calibration function automatically
supplies these pulses when power is first applied to the ADS-
325A. The following five conditions, shown in Figure 3b, must
be met to initiate the start-up calibration function:

1. The voltage difference between +AVs and AGND must be
at least 2.5 Volts.

2. The voltage difference between VT and VB must be at
least 1 Volt.

3. Condition 1 must be met before condition 2.
. The RESET pin (pin 15) must be set high.
5. The CE pin (pin 24) must be set low.

N

VOLTS

+AVS

+5

VT
v
+25 Ve
0 TIME

SENSE AMP #1 e

SENSE AMP #2 ————l
CLR —I

RESET = HIGH, CE = LOW

Figure 3b. Conditions for Start-Up Calibration

Once all of the above conditions have been met, the calibration
pulses are generated by counting 16 clock cycles on a 14-bit

counter and closing the gate when the carry-out occurs. The
time required for start-up calibration is determined by the
following formula where, for example, a CLOCK frequency of
14.3MHz requires a calibration period of 18.3ms:

Start-up

Calibration Time = CLOCK period x 16 x 16,384
= (1/CLOCK frequency) x 16 x 16,384
=(1/14.3MHz) x 16 x 16,384
=18.3ms

Start-up Calibration Function Only

Auto or external calibration functions need not be empioyed
after start-up calibration. To use only the start-up calibration
function, connect the SELECT pin (pin 17) to AGND and
connect the CAL pin (pin 41) to +AVs. This configuration
requires that the analog supply voltage and reference voltage
fluctuations be constrained to the following limits:

+AVs < £100mV and IVT — VBl < 200mV

Auto Calibration Function

After the initial start-up calibration is completed, the internal
calibration function periodically and automatically generates
calibration pulses so that calibration can be performed. This
function counts 16 CLOCK cycles on a 24-bit counter and
uses the carry-out as the calibration pulse. The period of the
calibration pulse generated is as follows:

Internal Calibration Pulse Generation Cycle
= CLOCK period x 16 x 16,777,216

Therefore, if the CLOCK frequency is 14.3MHz, the calibration
pulse generation cycle is 18.8 seconds; since calibration is
performed once every seven pulses, the total calibration cycle
is approximately 132 seconds. To use this function connect
the SELECT pin (pin 17) and the CAL pin (pin 41) to +AVs.

DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For immediate assistance 800-233-2765



D DIATEL ADS-325A

Calibration starts when the falling edge of the CAL pulse (which may rising edge of the CLOCK pulse must be at least 10ns. The

be intemally generated or supplied extemally) is detected. lower comparator data remains constant through 4 CLOCK

cycles (conversions). Due to the asynchronous nature of the
This occupies the lower comparator for four clock cycles, internal calibration function, the lower 5 LSBs of data
beginning at least 7 CLOCK cycles after the falling edge of the remaining constant through four conversions may create
CAL pulse was detected, as shown in Figure 3c. Note that the problems in certain applications.

time between the falling edge of the CAL pulse and the next

7 Clock Cycles

AD CLOCK l rl[ lll lll_ll_m_

— r— >10ns

CAL

— | 21 Clock Cycle 1——

snoars. YOO OOCEEEMEEEREEOC
(MSB)
sreoare T C0O0EEE]_ =0
(LSB)
—

4 Clock Cycles  te—o

Figure 3c. Calibration Timing Diagram

| 1
1 i

A/D CLOCK ||ll|l|llllll|l||llI|IIIIIIII|||||I|IIIII|I|I|I1II||I|||II|||IIIIIIIIIIII[IIIIII|IIIIIII(IIIIIIIIIIIII|I|IIIIIIIIIIIIIIIIIIIII'IIIIIIIIIIIIIIHIIIIIIIIIIII|IIIIIHIIIHIIIIHIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIII
I

1
RESET i

ANALOG INPUT ! ! i |
| |

T

I

1

T T +
|

| ' |

oA U | l 1 I I | —

Figure 3d. Applying CAL Pulse Every H Sync.

o i P
ANALOG INPUT

I [ | | | |
AID CLOCK \I|I||I|I|IIIIIIIIIIIIIII|||IIIIIIIII||II|IIIIIIIIIIII|||||IIIIIIIHIIIIIIIIIllllllllllllllIllHIIIIIIIIIIlllllllllIIIIIIIllhllllllllllIlllllllIIIIIlllIIIlIlIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIII
1 Il L 1

1 I
|
1 § I S N | 1
RESET [ [ 1 | [ |

on ——{{r L

Figure 3e. Applying CAL Pulse Every V Sync.

External Calibration Function show examples of inputting the CAL pulse for every H-sync
and V-sync, respectively.

Calibration can be performed synchronously with the input

signal by supplying an external calibration pulse. Input the Re-initiation Of The Start-up Calibration Function

external calibration pulse to the CAL pin (pin 41) with the

SELECT pin (pin 17) connected to AGND. As described above The start-up calibration function can be re-initiated after the

for internal calibration, calibration starts when the falling edge power and reference voltages are supplied by applying a
of the CAL pulse is detected. For video applications, positive pulse to CE pin (pin 24) ora negative pulse to the
calibration can be performed outside of the video intervals by RESET pin (pin 15). The pulses must be wider than or equal to

using the sync signal to input the CAL pulse. Figures 3d and 3e one CLOCK cycle.

S O P R e
Sampling Analog-to-Digital Converters 1-35



ADS-325A

D' OATEL

CLOCK 7L41,65V\

— | e
Ts y N#1

Tewt Trwo

N+2

N3 N+4

7 sienae | N
i
Tp
L
ouTPUTS ) N3 X

X N-1 X N

™

+1.65V (+DVg = +3.3V)
+2.6V (4DVg = +5,0V)

® = SAMPLING POINT

+1.85V (+DVg = +3.3V) Tan Tha
+2.5V (+DVg = +5.0V) +1.65V (+DVg = +3.3V)
OUTPUT X +2.5V (+DVs = +5.0V)
ENABLE (OF)
7
OUTE."SQ ACTIVE - HIGH IMPEDENCE ACTIVE
Figure 4. Typical ADS-325A Timing Diagrams
EQUIVALENT CIRCUITS
i +AVg
+DVg
RESET 15
—_— SELECT 17
:D°~‘[>°—“1 outPUT TEST MODE 19
BIT LINV 20
MINV 21
CLOCK 22
OUTPUT ENABLE (OE) 23
CHIP ENABLE (CE) 24
CAL. PULSE IN (CAL) 41
DGND AGND

Digital Data Outputs

SEL, CLK, CAL, RESET, O, CE, Test Mode, LINV and MINV inputs

+AVg

39 O

l——’\j/\r—A

AGND

Analog Signal Input

+AVg
®
29
o My,
AGND é
+AVg
34
820
®
AGND
Reference Input
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TYPICAL PERFORMANCE CURVES
Supply Current vs. Max. Sampling Rate vs.
Ambient Temperature Ambient Temperature
(mA) (MHz)
fs = 20MHz 35 +AVg = +5.0V
f = 1kHz I +DV = +3.3V
27 +AVg = +5.0V fi = 1kHz
+DVg = +3.3V 30 ’—
26
25 —
25
20 —
| | I I | | l | | |
-20 0 +25 +50 +75 (°C) -20 0 +25 +50 +75 (°C)
Output Data Delay vs. Sampling Delay vs.
Ambient Temperature Ambient Temperature
(ns) (ns)
N +AV = +5.0V
17 6 +DV, = +3.3V
5 AV, = +5.0V . - fs = 1MHz
+DVg = +3.3V
fs = IMHz
13 C, = 20pF 2 —
| I | I | | | | I |
-20 0 +25  +50 +75 (°C) -20 0 +25  +50 +75 (°C)
SNRvs. f, SFDRvs. f
dB, dB;
@) +AV, = +5.0V (98) +AV, = +5.0V
60 +DVg = +3.3V 60 — +DV, = +3.3V
fs = 20MHz fs = 20MHz
50 Viy = 2Vp-p 50 — Vin = 2Vp-p
T, =+25°C T,=+25°C
40 40 —
I l | | | I
100k ™M 10M  (Hz) 100k ™ 10M  (Hz)
Eff. Bit vs. f,, Analog Input Bandwidth
(dB) +AV = +5.0V (dB) AV =350V
+DVg = +3.3V | ST
9 — f, = 20MHz 1 +DVg = +3.3V
V= 2Vpp 0= f = 20MHz
8 — T,=+25°C -1 = Viy = 2Vp-p
2 T,=+25°C
7 3 |-
I | l l L l
100k ™ 10M  (Hz) 100k ™ 10M  (Hz)
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MECHANICAL DIMENSIONS
| A ]
——————— B ———————— ]
Inches mm
A 0.35+0.008 9.010.2
7 N
3;; B 0.27 +0.004 7.0 0.1
— C 0.02 +0.003 0.5 +0.08
o D 0.007 %% 0.18 0%
i, E 0.315 8.0
o== F  0.02 +0.008 0.5 0.2
T G 0.005%9%% 012738
H 0.06 %% 1.5 02
O E I 0.004£0.004 | 0.120.1
/ J  0.02 +0.008 0.5 +0.2
K 0to10°
|
A y
|y
\ K ‘
G »\ L— J
Table 3. Digital Output Truth Table
TEST LSB MSB
MODE|LINV [MINV(Bit10| 9 | 8 | 7| 6 | 5| 4| 3| 2 [Bit1
1 0 0 P pl Pl P|lP|lPlP|lP]P]P
1 1 0 N N|N|[N|N|[N|[N[N|[N]|]P
1 0 1 P plPp|P|lP|P|lP|P|P]|N
1 1 1 N N|N|N|N|N|N|[N|NI|N
[0] 1 1 1 0 1 [0] 1 0 1 0] 1 0
0 0 1 0 1]l ol 1]of[1]o|1]o0o]o
0 1 0 1 ol 1ol 1]o|l1]o0o]|1]1
0 0 0 0 1ol 1ol 1]o|1]o0]1

P = Positive; N = Negative (Inverted)

ORDERING INFORMATION

Model Number Bits/Throughput Rate
ADS-325A 10 Bits/20MHz

e ey
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D OATEL ADS-916

INNOVATION and EXCELLENCE 14'Bit, SOOKHZ, Low-Power |
Sampling A/D Converters

FEATURES

* 14-Bit resolution

* 500kHz sampling rate

* No missing codes

* Functionally complete

¢ Small 24-pin DDIP or SMT package

¢ Low power, 1.8 Watts maximum

¢ Operates from +15V or 12V supplies
¢ Unipolar 0 to +10V input range

GENERAL DESCRIPTION

The ADS-916 is a high-performance, 14-bit, 500kHz sampling INPUT/OUTPUT CONNECTIONS
A/D converter. This device samples input signals up to Nyquist

frequencies with no missing codes. The ADS-916 features PIN | FUNCTION PIN | FUNCTION
outstanding dynamic performance including a THD of —90dB. 1 | BIT 14 (LSB) 24 | —12V/-15V SUPPLY
Packaged in a small 24-pin DDIP, the functionally complete 2 | BIT13 23 | ANALOG GROUND
ADS-916 contains a fast-settling sample/hold amplifier, a 3 | BIT12 22 | +12V/+15V SUPPLY
subranging (two-pass) A/D converter, a precise voltage 4 | BIT11 21 | +10V REFERENCE OUT
reference, timing/control logic, and error-correction circuitry. 5 | BIT10 20 | ANALOG INPUT
Digital input and output levels are TTL. ) 6 | BITY 19 | ANALOG GROUND
Requiring £15V (or +12V) and +5V supplies, the ADS-916 7 | BIT8 18 | BIT1(MSB)
dissipates only 1.8W (1.6W for +12V), maximum. The unit is 8 | BIT?7 17 | BIT2

offered with a unipolar input (0 to +10V). Models are available 9 | BITS 16 | START CONVERT
for use in either commercial (0 to +70°C) or military (-55 to 10 | BITS 15 | EOC

+125°C) operating temperature ranges. Applications include 11 | BIT4 14 | DIGITAL GROUND
radar, sonar, spectrum analysis, and graphic/medical imaging. 12 | BIT3 13 | +5V SUPPLY

——-<——<t_]_ DAC
+10V
REFERENCE OUT 21 - REF *
s, L_r' | ol 18 BIT1(MSB)
d n j 17 BIT2
{ E 12 BIT3
G
s BUFFER |FLASH X > 11 BIT4
ADC s /1 = 10 BITS
T [ o BTSs
2 1) | comsgion [ 8 o1
ANALOG
INPUT 20 ) Loaic 7 B8
R I+ 6 BIT9
<Ea -+ 5 BIT10
P > 4 BIT11
s ____ﬂ/ 3 BIT12
Loaic T
2 BIT13
START o | CONTROL E
CONVERT 16— AND R 1 BIT 14 (LSB)
- TIMING 1
EOC 15[
13 14 22 19,23 24
+5V SUPPLY DIGITAL +12V/+15V ANALOG —12V/-15V
GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-916 Functional Block Diagram
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ADS-916

ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL

PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP. | MAX. | UNITS
Operating Temp. Range, Case

+: :zﬂ :3 ::pply (Pin 22) Oto+16 Volts ADS_916MC/GC 0 _ 70 oG

-12V/- pply (Pin 24) 0to-16 Volts ADS-916MM/GM 55 °

y ! — +125 (¢}

+5V Supply (Pin 13) 0to+6 Volts Thermal Impedance

Digital Input (Pin 16) -0.3t0 +Vpp +0.3 Volts Bjc — 5 — °C/Watt

Analog Input (Pin 20) —4to +17 Volts Oca - 22 - °C/Watt

Lead Temp. (10 seconds) 300 °C Storage Temperature Range —65 — +150 °C
Package Type 24-pin, metal-sealed, ceramic DDIP or SMT
Weight 0.42 ounces (12 grams)

FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, +Vcc = 215V (or £12V), +Vpp = +5V, 500kHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)

+25°C 0 to +70°C -55 to +125°C

ANALOG INPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Input Voltage Range @ — 0to+10 - - Oto+10 - - Oto +10 - Volts
Input Resistance — 1 - - 1 - — —_ kQ
Input Capacitance - 7 15 — 7 15 - 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 - - +2.0 - - +2.0 - - Volts

Logic "0" - - +0.8 — - +0.8 — — +0.8 Volts

Logic Loading "1" - — +20 - — +20 — — +20 pA

Logic Loading "0" — — -20 — — -20 — — -20 pA
Start Convert Positive Pulse Width ® — 200 — — 200 - — 200 — ns
STATIC PERFORMANCE
Resolution — 14 -— - 14 - — 14 — Bits
Integral Nonlinearity (fi = 10kHz) — 0.5 - — +0.75 — - 115 - LSB
Differential Nonlinearity (fi» = 10kHz) — 0.5 +0.95 —_ +0.5 +0.95 -0.95 +0.75 +1.25 LSB
Full Scale Absolute Accuracy - +0.05 £0.1 — #0.1 +0.2 — +0.15 10.4 %FSR
Unipolar Offset Error (Tech Note 2) — £0.1 £0.2 — £0.1 0.2 - £0.15 0.4 %FSR
Gain Error (Tech Note 2) - £0.1 10.25 - £0.1 10.25 - +0.25 +0.4 %
No Missing Codes (fi, = 10kHz) 14 — — 14 — — 14 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

de to 100kHz —_ -91 -86 — -0 86 — —90 -82 dB

100kHz to 250kHz — -84 -79 - -84 -79 — -82 -76 dB
Total Harmonic Distortion (-0.5dB)

de to 100kHz —_ -90 -85 -— -90 -85 - -87 -81 dB

100kHz to 250kHz - -82 =77 —_— -82 =77 - -80 -74 dB
Signal-to-Noise Ratio

(w/o distortion, -0.5dB)

dc to 100kHz 77 81 - 77 81 — 76 80 — dB

100kHz to 250kHz 75 80 — 75 80 — 74 78 — dB
Signal-to-Noise Ratio @

(& distortion, ~0.5dB)

dc to 100kHz 77 80 - 77 80 -_ 75 78 —_ dB

100kHz to 250kHz 72 78 —_ 72 78 — 70 76 — dB
Noise — 310 — — 310 — — 360 — uVrms
Two-tone Intermodulation

Distortion (fi, = 100kHz,

240kHz, fs = 500kHz,

-0.5dB) —_ -86 -— — -86 —_ — -86 — dB
Input Bandwidth (-3dB)

Small Signal (-20dB input) — 7 — — 7 — — 7 - MHz

Large Signal (-0.5dB input) —_ 3 — — 3 — — 3 - MHz
Feedthrough Rejection

(fin = 250kHz) — 84 —_ — 84 — — 84 — dB
Slew Rate — +40 — — +40 — — 40 — Vs
Aperture Delay Time — 20 - — 120 — — +20 — ns
Aperture Uncertainty - 5 - - 5 - - 5 - ps rms
S/H Acquisition Time .

( to £0.003%FSR, 10V step) 1530 1570 1610 1530 1570 1610 1530 1570 1610 ns

Overvoltage Recovery Time ® — 1400 2000 — 1400 2000 — 1400 2000 ns
A/D Conversion Rate 500 - - 500 — - 500 - — kHz
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+25°C 0 to +70°C -55 to +125°C
ANALOG OUTPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift — 15 — — 15 — — 15 — ppm/°C
External Current — — 15 - - 1.5 - —_— 1.5 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 - — +2.4 - - +2.4 —_ - Volts
Logic "0" - — +0.4 - — +0.4 — - +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading "0" ___ — - 4 - — 4 — — 4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 35 — — 35 — — 35 ns
Output Coding Straight Binary
POWER REQUIREMENTS, 15V
Power Supply Range
+15V Supply +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 Volts
~15V Supply -145 -15.0 -15.5 -145 -15.0 -155 -14.5 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+15V Supply — +50 +65 — +50 +65 — +50 +65 mA
-15V Supply - —40 -50 — —40 -50 — -40 -50 mA
+5V Supply — +70 +85 — +70 +85 — +70 +85 mA
Power Dissipation — 1.6 1.8 — 16 1.8 — 1.6 1.8 Watts
Power Supply Rejection — — £0.01 — — +0.01 — — +0.01 %FSR/%V
POWER REQUIREMENTS, =12V
Power Supply Range
+12V Supply +115 +12.0 +12.5 +11.5 +12.0 +12.5 +11.5 +12.0 +125 Volts
-12V Supply -11.5 -12.0 -125 -11.5 -12.0 -12.5 -11.5 -12.0 -12.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+12V Supply —_ +50 +65 - +50 +65 _ +50 +65 mA
—12V Supply -— -40 -50 - —40 -50 —_ -40 -50 mA
+5V Supply — +70 +80 — +70 +80 — +70 +80 mA
Power Dissipation — 14 1.6 — 14 1.6 — 14 16 Watts
Power Supply Rejection — — 10.01 — — +0.01 — — +0.01 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert required for the device to operate (edge-triggered).
pulse. All supplies and the clock (START CONVERT) must be
present during warmup periods. The device must be continuous- @ Effective bits is equal to:
ly converting during this time. There is a slight degradation in ! Full Scale Amplitude |
performance when using +12V supplies. (SNR + Distortion) - 1.76 + | 20 log ﬁ”ﬁ—m
@ See Ordering Information for availability of +5V input range. 6.02
Contact DATEL for availability of other input voltage ranges.
® This is the time required before the A/D output data is valid once
® A 200ns wide start convert pulse is used for all production the analog input is back within the specified range.
testing. Only the rising edge of the start convert pulse is
TECHNICAL NOTES
1. Obtaining fully specified performance from the ADS-916 initial offset and gain errors can be reduced to zero using
requires careful attention to pc-card layout and power the input circuit of Figure 2. When using this circuit, or any
supply decoupling. The device's analog and digital ground similar offset and gain-calibration hardware, make
systems are connected to each other internally. For optimal adjustments following warmup. To avoid interaction,
performance, tie all ground pins (14, 19, and 23) directly to a always adjust offset before gain.
large analog ground plane beneath the package. 3. When operating the ADS-916 from +12V supplies, do not
Bypass all power supplies, as well as the REFERENCE drive external circuitry with the REFERENCE OUTPUT.
OUTPUT (pin 21), to ground with 4.7pF tantalum capacitors in The reference's accuracy and drift specifications may not
parallel with 0.1uF ceramic capacitors. Locate the bypass be met, and loading the circuit may cause accuracy errors
capacitors as close to the unit as possible. If the user-installed within the converter.
offset and gain adjusting circuit shown in Figure 2 is used, 4. Applying a start convert pulse while a conversion is in

also locate it as close to the ADS-916 as possible.

2. The ADS-916 achieves its specified accuracies without the
need for external calibration. If required, the device's small

progress (EOC = logic “1") initiates a new and inaccurate
conversion cycle. Data for the interrupted and subsequent
conversions will be invalid.
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CALIBRATION PROCEDURE (Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid

| interaction, offset must be adjusted before gain. The ranges of
i adjustment for the circuit in Figure 2 are guaranteed to
compensate for the ADS-916's initial accuracy errors and may
not be able to compensate for additional system errors.

+15V

ZERO/ 20kQ
OFFSET

| ADJUST
-15V

SIGNAL
INPUT

GAIN
ADJUST

* 1.98kQ

200kQ

50Q

2kQ
+15V
To Pin 20 of
ADS-916
-15V

Figure 2. ADS-916 Calibration Circuit

Al fixed resistors in Figure 2 should be metal-film types, and
multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

Table 1. Zero and Gain Adjust

INPUT VOLTAGE | ZERO ADJUST GAIN ADJUST
RANGE +1/2LSB +FS-11/2LSB
0 to +10V +305uV +9.999085V
+12V/+15V -12V/-15V 46V
47yF | 47pF ATuF ]
= 4 =
0.1pF | 0.14F 0.14F
F—J—-l [
22 1928 |24 13 14
ANALOG DIGITAL
GROUND GROUND
18
NS g:'n (MsB)
ADS-916 KN ggi
1O girs
0to+10v o——2%1 ANALOG INPUT 12 BiTe
: 2 ey
g B8
— L 10 srartconvert [s_ g:: ?o
- BT 11
L2 BiT12
-L—-—li +10V REF. OUT K ws8)
0.1pF g @4,7% s EOC

Figure 3. Typical ADS-916

Connection Diagram
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A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ
digital comparators or microcontrollers to detect when the
outputs change from one code to the next.

For the ADS-916, offset adjusting is normally accomplished at
the point where all output bits are 0's and the LSB just changes
from a O to a 1. This digital output transition ideally occurs
when the applied analog input is +1/2LSB (+305uV).

Gain adjusting is accomplished when all bits are 1's and the

LSB just changes from a 1 to a 0. This transition ideally occurs

when the analog input is at +full scale minus 1 1/2 LSB’s

(+9.999085V) .

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using
LED's on the outputs, a 200kHz conversion rate will reduce
flicker.

2. Apply +305uV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are
all 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +9.999085V to the ANALOG INPUT (pin 20).

2. Adjust the gain potentiometer until the output bits are all 1's
and the LSB flickers between 1 and 0.

Table 2. Output Coding

INPUT VOLTAGE| UNIPOLAR | DIGITAL OUTPUT
(0to +10V) SCALE MSB LSB
+9.999390 +FS—1LSB [ 11 1111 1111 1111
+7.500000 +3/4 FS 11 0000 0000 0000
+5.000000 +1/2FS 10 0000 0000 0000
+2.500000 +1/4 FS 01 0000 0000 0000
+0.000610 +1LSB 00 0000 0000 0001

0 0 00 0000 0000 0000

Coding is straight binary; 1LSB = 610uV
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200ns typ. i 200ns typ.
START N N+
CONVERT X | T
- 14e—90ns typ. —i Ll 90ns typ
PRI
: Conversion Time
EOC : 420ns typ., +20ns
; ~-1ons typ. | ] iyt 70ns typ., +10ns i 4-10ns typ.
/A Hold Ti f {
INTERNAL § 4;0ns ;?pe I Acquisition Time 1570ns, typical Il
R
i L = l35ns max.
OUTPUT N P N
DATA Data (N-1) Valid yé Data N Valid
1926ns min. NG Scale: 50ns/division
b 74ns max.
7 _ .
///A = Invalid Data
Figure 4. ADS-916 Timing Diagram
THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to +125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

Electrically-insulating, thermally-conductive “pads” may be in-
stalled underneath the package. Devices should be soldered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package tem-
perature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typical-
ly 35%) by using one of DATEL’s HS Series heat sinks. See
Ordering Information for the assigned part number. See page
1-183 of the DATEL Data Acquisition Components Catalog for
more information on the HS Series. Request DATEL Applica-
tion Note AN-8, “Heat Sinks for DIP Data Converters”, or con-
tact DATEL directly, for additional information.

Sampling Analog-to-Digital Converters
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Figure 5. ADS-916 Evaluation Board Schematic
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Figure 6. ADS-916 FFT Analysis
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Figure 7. ADS-916 Histogram and Differential Linearity
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24-Pin DDIP

MECHANICAL DIMENSIONS
INCHES (mm)
. 1.31 MAX. |
(33.27)

12

(unless
2 place decimal (.XX) +0.010 (+0.254)
3 place decimal (.XXX) £0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
(20.32) Lead Finish: 50 microinches (minimum) gold plating

over 100 microinches (nominal) nickel plating

|

Versions moo [F EI} Cooooog
_»’ 0.100 TYP.
ADS-916MC 1100 (2540)
ADS-916MM (27.940)
ADS-926MC o
ADS-926MM | °'%2%£"o‘?x'
ADS-926/883
f 0.010 2007 L
(0.254)
0.190 MAX.
(4.826) ”J [" v (gf;gg)"l SEATING 0.600 m 010 @ ;gg)
0.018 20.002 — 0.040 Fooos (15240)
" (0.457) . (1.016) (0.635)
1.31 MAX.
(33.02)
INETREEE o o
24 13 2 place decimal (XX) £0.010 (+0.254)
3 place decimal (.XXX) £0.005 (+0.127)
Lead Material: Kovar allo)
24-Pin o(szgggx ' Lead Finish: 50 microinc:es (minimum) gold plating
su rface Moun t over 100 microinches (nominal) nickel plating
Versions 1 12
[RERRERRARRE
ADS-916GC
ADS-916GM o.?gg J;')P‘ ?{056204)WP' 0015
ADS-926GC 0210 MAX. ’ ) (0.381)
(5.334) X A IAX. radius
ADS-926GM | -~y L i Hloranypin
=25 T |
e
0.100
L—‘ "‘ (2.540) 0.020 0.010 TYP.
0100 TYP. 0.040 0509 ©29
‘2540)  (1.016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER TEMP. RANGE INPUT ACCESSORIES
ADS-916MC 0 to +70°C Unipolar (O to +10V) ADS-B916/917 Evaluation Board (without ADS-916)
ADS-916MM -5510 +125°C  Unipolar (0 to +10V) HS-24 Heat Sink for all ADS-916/926 DDIP models
ADS-916GC 0 to +70°C Unipolar (0 to +10V
ADS-916GM _5510 +125°C Unigolar EO to :1 0V§ Receptacle for PC board mounting can be ordered through AMP
ADS-926MC 010 +70°C Bipolar (+5V)* Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-926MM —55 10 +125°C Bipolar (x5V)* For MIL-STD-883 product specification or availability of surface
ADS-926GC 010 +70°C Bipolar (+5V)* mount packaging, contact DATEL.
:g::gzgg':a :gg Ig ::gg:g g:gg:z: f:gx;* *For more information, see ADS-926 data sheet.
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INNOVATION and EXCELLENCE

FEATURES

¢ 14-Bit resolution

¢ 1MHz sampling rate

* No missing codes

¢ Functionally complete

¢ Small 24-pin DDIP or SMT package

* Low power, 1.9 Watts maximum

¢ Operates from £15V or 12V supplies
¢ Unipolar 0 to +10V input range

GENERAL DESCRIPTION

The ADS-917 is a high-performance, 14-bit, 1MHz sampling
A/D converter. This device samples input signals up to Nyquist
frequencies with no missing codes. The ADS-917 features
outstanding dynamic performance including a THD of —80dB.

Packaged in a small 24-pin DDIP, the functionally complete
ADS-917 contains a fast-settling sample/hold amplifier, a
subranging (two-pass) A/D converter, a precise voltage
reference, timing/control logic, and error-correction circuitry.
Digital input and output levels are TTL.

Requiring 15V (or +12V) and +5V supplies, the ADS-917
dissipates only 1.9W (1.6W for £12V), maximum. The unitis
offered with a unipolar input (0 to +10V). Models are available
for use in either commercial (0 to +70°C) or military (-55 to
+125°C) operating temperature ranges. Applications include
radar, sonar, spectrum analysis, and graphic/medical imaging.

ADS-917
14-Bit, 1IMHz, Low-Power

Sampling A/D Converters

INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION PIN FUNCTION
1 BIT 14 (LSB) 24 —12V/-15V SUPPLY
2 BIT 13 23 ANALOG GROUND
3 BIT 12 22 +12V/+15V SUPPLY
4 BIT 11 21 +10V REFERENCE OUT
5 BIT 10 20 ANALOG INPUT
6 BIT9 19 ANALOG GROUND
7 BIT 8 18 BIT 1 (MSB)
8 BIT7 17 BIT 2
9 BIT 6 16 START CONVERT
10 | BITS5 15 EOC
11 | BIT4 14 DIGITAL GROUND
12 | BIT3 13 +5V SUPPLY

+<Ii_ DAC
+10V 1
REFERENCE OUT 21 - REF 4
S, \ﬁ—‘ > 18 BIT 1 (MSB)
L/
A L 17 BIT2
3 E el 12 BIT3
G
5.  BUFFER |FLASH | 1 BTa
ADC s /] L= 10 BITS
; > 9 BIT6
R[] coggé?rlfon 1 & e’
ANALOG s 7 BIT8
INPUT 20 [ LOGIC
R L= 6 BIT9
g = 5 BIT10
| —J\ > 4 BIT11
s > 3 BIT12
T ——-—/
START LOGIC E = 2 BIT13
CONVERT 16[—® | CONTROL R > 1 BIT 14 (LSB)
AND 4
— | TIMIN
EOC 15[ % @
13 14 22 19,23 24
+5V SUPPLY DIGITAL +12V/+15V ANALOG —12V/-15V
GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-917 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS

PHYSICAL/ENVIRONMENTAL

FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, £V = +15V (or £12V), +Vpp = +5V, 1MHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)

PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP. | MAX. | UNITS
P Operating Temp. Range, Case

*::‘\;ﬂ:“,' g:pp"’ (Pin 22) 0to +16 Volts DS SITNCIGC 0 - +70 °c

N pPly (Pin 24) 0to-16 Volts ADS-917MM/GM -55 — | 425 °c

+5V Supply (Pin 13) 0to+6 Volts Thermal Impedance

Digital Input (Pin 16) -0.3t0 +Vpp +0.3 Volts 0jc — 5 — °C/Watt

Analog Input (Pin 20) 410 +17 Volts Oca — 22 — °C/Watt

Lead Temp. (10 seconds) 300 °C Storage Temperature Range -65 — +150 °C
Package Type 24-pin, metal-sealed, ceramic DDIP or SMT
Weight 0.42 ounces (12 grams)

+25°C 0 to +70°C -55 to +125°C

ANALOG INPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Input Voitage Range @ — 0to+10 — — O0to+10 — — 0to+10 — Volts
Input Resistance - 1 - - 1 —_ - 1 - kQ
Input Capacitance - 7 15 —_ 7 15 — 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 - - +2.0 - — +2.0 — - Volts

Logic "0" — — +0.8 - —_ +0.8 - - +0.8 Volts

Logic Loading "1" — — +20 —_ — +20 —_ - +20 pA

Logic Loading "0" — — —20 — — —20 — —_ —20 pA
Start Convert Positive Pulse Width ® — 200 — — 200 - - 200 - ns
STATIC PERFORMANCE
Resolution — 14 —_ - 14 - - 14 - Bits
Integral Nonlinearity (fi, = 10kHz) — 0.5 — — +0.75 — — 1.5 — LSB
Differential Nonlinearity (fi = 10kHz) — 0.5 +0.95 - 05 £0.95 -0.95 +0.75 +1.25 LSB
Full Scale Absolute Accuracy - +0.05 +0.1 —_ +0.1 +0.2 - +0.15 0.4 %FSR
Unipolar Offset Error (Tech Note 2) — 0.1 +0.2 — +0.1 +0.2 — +0.15 0.4 %FSR
Gain Error (Tech Note 2) — +0.1 +0.25 —_ 0.1 +0.25 —_ +0.25 +0.4 %
No Missing Codes (fin = 10kHz) 14 — — 14 — — 14 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

dc to 100kHz — -87 -82 — -87 -82 — -85 -80 dB

100kHz to 500kHz — -81 -76 — -81 -76 — -79 -74 dB
Total Harmonic Distortion (-0.5dB)

dc to 100kHz - -85 -82 — -85 -82 — -84 -80 dB

100kHz to 500kHz — -80 -76 — -80 -76 — -79 -74 dB
Signal-to-Noise Ratio

(w/o distortion, -0.5dB)

dc to 100kHz 75 79 — 75 79 — 73 77 — dB

100kHz to 500kHz 73 78 — 73 78 — 72 76 — dB
Signal-to—Noise Ratio ®

(& distortion, —0.5dB)

dc to 100kHz 74 77 — 74 77 — 72 76 — dB

100kHz to 500kHz 72 76 — 72 76 — 7 75 - dB
Noise —_ 300 - - 400 - - 600 - pVrms
Two-tone Intermodulation

Distortion (fi, = 100kHz,

240kHz, fs = 1MHz,

-0.5dB) — -87 — — -86 — — -85 — dB
Input Bandwidth (-3dB)

Small Signal (-20dB input) - 7 - - 7 - —_ 7 — MHz

Large Signal (-0.5dB input) — 5 - - 5 - - 5 — MHz
Feedthrough Rejection

(fin = 500kHz) — 84 - — 84 — — 84 — dB
Slew Rate - 160 - —_ +60 — - +60 — Vipys
Aperture Delay Time — +20 — — 20 — — +20 — ns
Aperture Uncertainty - 5 —_ —_ 5 - — 5 — psrms
S/H Acquisition Time

(1o +0.003%FSR, 10V step) 530 570 610 530 570 610 530 570 610 ns

Overvoltage Recovery Time ® —_ 400 1000 — 400 1000 — 400 1000 ns
A/D Conversion Rate 1 - - 1 —_ —_ 1 - — MHz

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356

For Immediate Assistance 800-233-2765
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+25°C 0to +70°C -55 to +125°C
ANALOG OUTPUT MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift — 15 — — 15 — — 15 — ppm/°C
External Current —_ - 1.5 - —_ 15 — — 15 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — - +2.4 — —_ +2.4 - —_ Volts
Logic "0" — — +0.4 — — +0.4 - — +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading "0" ___ - - 4 - - 4 —_ — 4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 35 — — 35 — — 35 ns
Output Coding Straight Binary
POWER REQUIREMENTS, +15V
Power Supply Range
+15V Supply +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 Volts
-15V Supply -14.5 -15.0 -15.5 -14.5 -15.0 -15.5 -14.5 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+15V Supply - +50 +65 - +50 +65 —_ +50 +65 mA
-15V Supply — 41 -50 - -4 -50 - -41 =50 mA
+5V Supply — +70 +85 — +70 +85 — +70 +85 mA
Power Dissipation — 17 1.9 — 1.7 1.9 — 1.7 19 Watts
Power Supply Rejection — — 10.01 — — +0.01 — — 0.01 %FSR/%V
POWER REQUIREMENTS, +12V
Power Supply Range
+12V Supply +11.5 +12.0 +12.5 +11.5 +12.0 +12.5 +11.5 +12.0 +12.5 Volts
—12V Supply -11.5 -12.0 -12.5 -11.5 -12.0 -125 -11.5 -12.0 -125 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+12V Supply — +50 +65 — +50 +65 — +50 +65 mA
~12V Supply - —40 -48 - —40 —48 - —40 —48 mA
+5V Supply — +70 +80 - +70 +80 - +70 +80 mA
Power Dissipation —_ 14 1.6 —_ 1.4 1.6 - 14 16 Watts
Power Supply Rejection — - 10.01 — — 10.01 — — 10.01 %FSR/%V
Footnotes:
® All power supplies must be on before applying a start convert @® Effective bits is equal to: .
pulse. All supplies and the clock (START CONVERT) must be Full Scale Amplitude ‘l
present during warmup periods. The device must be (SNR + Distortion) - 1.76 + [ 20 log ———————
continuously converting during this time. L Actual Input Amplitude
@ See Ordering Information for availability of £5V input range. 6.02
Contact DATEL for availability of other input voltage ranges. o ) ) ) '
® This is the time required before the A/D output data is valid after
@ A 200ns wide start convert pulse is used for all production the analog input is back within the specified range.
testing.
TECHNICAL NOTES
1. Obtaining fully specified performance from the ADS-917 initial offset and gain errors can be reduced to zero using
requires careful attention to pc-card layout and power the input circuit of Figure 2. When using this circuit, or any
supply decoupling. The device's analog and digital ground similar offset and gain-calibration hardware, make
systems are connected to each other internally. For optimal adjustments following warmup. To avoid interaction,
performance, tie all ground pins (14, 19, and 23) directly to a always adjust offset before gain.
large analog ground plane beneath the package.
3. When operating the ADS-917 from +12V supplies, do not
Bypass all power supplies, as well as the REFERENCE drive external circuitry with the REFERENCE OUTPUT.
OUTPUT (pin 21), to ground with 4.7uF tantalum capacitors in The reference's accuracy and drift specifications may not
parallel with 0.1uF ceramic capacitors. Locate the bypass be met, and loading the circuit may cause accuracy errors
capacitors as close to the unit as possible. If the user-installed within the converter.
offset and gain adjusting circuit shown in Figure 2 is used,
also locate it as close to the ADS-917 as possible. 4. Applying a start convert pulse while a conversion is in

2. The ADS-917 achieves its specified accuracies without the
need for external calibration. If required, the device's small

progress (EOC = logic "1") initiates a new and inaccurate
conversion cycle. Data for the interrupted and subsequent
conversions will be invalid.
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CALIBRATION PROCEDURE
(Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges of
adjustment for the circuit of Figure 2 are guaranteed to
compensate for the ADS-917's initial accuracy errors and may
not be able to compensate for additional system errors.

+15V
ZERO/ 20kQ  200kQ
OFFSET
ADJUST
2kQ
—15V GAIN <
ADJUST
i 1.98kQ i
SIGNAL (T)? Apg]sz-g1 7

INPUT

50Q

Figure 2. ADS-917 Calibration Circuit

All fixed resistors in Figure 2 should be metal-film types, and
multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

+12V/+15V V15V 45V
47uF | 47uF 47uF ]
He—H 1 =
0.ApF | 0.4pF 0.1uF
F—— —
22 1928 |24 13 14
ANALOG DIGITAL
GROUND GROUND
—:—3— BIT 1 (MSB)
HZ Bir2
H2 gir3
ADS-917 1 g
2 ;0 BITS
0to +10V o———="1  ANALOG INPUT o BITe
o Bi7
o B8
16 e
— L ) srant convert 5 ::I ?0
‘;— BIT 11
o BT 12
21 2 B3
_L_JJ_— +10V REF. OUT L BT 14 (58)
0.1UF$ $4~7HF —— EOC

Figure 3. Typical ADS-917
Connection Diagram

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ
digital comparators or microcontrollers to detect when the
outputs change from one code to the next.

For the ADS-917, offset adjusting is normally accomplished at
the point where all output bits are 0's and the LSB just changes
froma O to a 1. This digital output transition ideally occurs
when the applied analog input is +1/2LSB (+305uV).

Gain adjusting is accomplished when all bits are 1's and the

LSB just changes from a 1 to a 0. This transition ideally occurs

when the analog input is at +full scale minus 1 1/2 LSB’s

(+9.999085V) .

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using
LED's on the outputs, a 200kHz conversion rate will reduce
flicker.

2. Apply +305pV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are
all 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +9.999085V to the ANALOG INPUT (pin 20).
2. Adjust the gain potentiometer until the output bits are all 1's

and the LSB flickers between 1 and 0.

Table 1. Zero and Gain Adjust

INPUT VOLTAGE ZERO ADJUST GAIN ADJUST
RANGE +1/2LSB +FS-11/2LSB
0 to +10V +305pV +9.999085V
Table 2. Output Coding
INPUT VOLTAGE | UNIPOLAR | DIGITAL OUTPUT
(0 to +10V) SCALE MSB LSB
+9.999390 +FS-1LSB | 11 1111 1111 1111
+7.500000 +3/4 FS 11 0000 0000 0000
+5.000000 +1/2 FS 10 0000 0000 0000
+2.500000 +1/4 FS 01 0000 0000 0000
+0.000610 +1LSB 00 0000 0000 0001
0 0 00 0000 0000 0000

Coding is straight binary; 1LSB = 610pV

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765
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ADS-917

200ns typ. 200ns typ.
START T ! [N
CONVERT : T _
-+ I5+—90ns typ.
| 1!
: Conversion Time I
EOC L 420ns typ. |
1
A>: <-10ns‘ ty I-; . ; } >: :—- G?ns min, 70ns typ., 80ns max.
INTERNAL S/H Hold Time Acquisition Time 1
430ns typ. 570ns typ. I
| I T
R :1—* 35ns max. 1
OUTPUT , 7 — -
DATA Data (N~1) Valid % Data N Valid
I 1

926ns min.

= Invalid Data

]

Scale: 50ns/division
74ns max.

Figure 4. ADS-917 Timing Diagram

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

Electrically-insulating, thermally-conductive “pads” may be in-
stalled underneath the package. Devices should be soidered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package tem-
perature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

Sampling Analog-to-Digital Converters
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Figure 5. ADS-917 Evaluation Board Schematic
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MECHANICAL DIMENSIONS
INCHES (mm)
1.31 MAX. o
(33.27) ’
ooonooooooono T O ace cecimal (00 20070 (40.554)
24 13 3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
(20.32) Lead Finish: 50 microinches (minimum) gold plating
24-Pin DDIP 12 over 100 microinches (nominal) nickel plating
Versions HH [F ,.|“J oooooomn l
0.100 TYP.
ADS-917MC 00
ADS-917MM 0235 MAX. (27.940)
ADS-927MC (5.969) 0200 MAX
ADS-927MM P -
ADS-927/883
f T W 0.010 795%2 L
- (0.254)
0.190 MAX.
(4.826) ’——] L (g;gﬁg)——l G 0 Py a0
0.018 £0,002 0.040 PJS;QE (15:240)
" (0.457) (1.016) (0.635)
1.31 MAX.
(33.02)
LLpnnannnn . o
24 13 T 2 place decimal ()0() £0.010 (20.254)
3 place decimal (.XXX) +0.005 (£0.127)
0.80 MAX. Lead Material: Kovar alloy
s "24‘P:;|‘ ; oz o er 100 mcrananes (rominah ket patig
urface Moun
Versions ! 2
TTTITITIrreD
ADS-917GC —
ADS-917GM 0.020 TYP. 0.060 TYP. 0015
¥ 3 (0.508) (1.524) y
ADS-927GC i o 0150 P, W
ADS-927GM INDEX (3.302) for any pin
] 0 J + | / ‘
4_‘ 0.100 f
(2.540) 0.020 0.010 TYP.
o 100TvP oo (0.508) (0.254)
‘(2.540) (1.016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER  TEMP. RANGE INPUT ACCESSORIES
ADS-917MC 0 to +70°C Unipolar (0 to +10V) ADS-B916/917 Evaluation Board (without ADS-917)
ADS-917MM -55t0 +125°C  Unipolar (0 to +10V) HS-24 Heat Sink for all ADS-917/927 DDIP models
ADS-917GC 0 to+70°C Unipolar (0 to +10V) .
ADS-917GM —55t0 +125°C  Unipolar (0 to +10V) Receptacle for PC board mounting can be ordered through AMP
ADS-927MC 0to +70°C Bipolar (+5V)* Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-927MM —55 to +125°C Bipolar (5V)* For MIL-STD-883 product specification or availability of surface
ADS-927GC 010 +70°C Bipolar (+5V)* mount packaging, contact DATEL.
:gg:gg;,esra :gg :g I}ggog g:gg:z: gga, *For more information, see ADS-927 data sheet.
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® ® ADS'91 9
B DAI.EL 14-Bit, 2MHz, Low-Power

INNOVATION and EXCELLENCE

Sampling A/D Converters

FEATURES

* 14-Bit resolution

* 2MHz sampling rate

* No missing codes

* Functionally complete

¢ Small 24-pin DDIP or SMT package

* Low power, 1.8 Watts

¢ Operates from 15V or +12V supplies
* Edge-triggered, no pipeline delay

¢ Unipolar 0 to +10V input range

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS
The ADS-919 is a high-performance, 14-bit, 2MHz sampling

A/D converter. This device samples input signals up to Nyquist PIN | FUNCTION | PIN | FUNCTION
frequencies with no missing codes. The ADS-919 features 1oy
outstanding dynamic performance including a THD of —74dB. ; g:.IT_ :; (LSB) 2; Alallfog’\ézgzﬂg
Packaged in a small 24-pin DDIP, the functionally complete 3 BIT 12 22 | +12V/+15V SUPPLY
ADS-919 contains a fast-settling sample/hold amplifier, a 4 BIT 11 21 +10V REFERENCE OUT
subranging (two-pass) A/D converter, a precise voltage 5 BIT 10 20 | ANALOG INPUT
reference, timing/control logic, and error-correction circuitry. 6 | BIT9 19 | ANALOG GROUND
Digital input and output levels are TTL. 7 BITS 18 BIT 1 (MSB)
Requiring +15V (or +12V) and +5V supplies, the ADS-919 8 BIT7 17 | BIT2

typically dissipates 1.8W (1.5W for £12V). The unit is offered 9 BIT 6 16 | START CONVERT
with a unipolar input (0 to +10V). Models are available for use 10 | BITS 15 | EOC

in either commercial (0 to +70°C) or military (-55 to +125°C) 11 BIT4 14 | DIGITAL GROUND
operating temperature ranges. Applications include radar, 12 | BIT3 13 | +5V SUPPLY

sonar, spectrum analysis, and graphic/medical imaging.

+<l,i DAC
+1ov 21 -+ REF 4
REFERENCE S, > 18 BIT1(MSB)
out L a > 17 BIT2
P E -+ 12 BIT3
I G
s FLASHQ\ ; = 11 BIT4
1 ADC S = 10 BIT5
; > 9 BIT6
R DIGITAL | o g pBiT7
CORRECTION
A LOGIC > 7 BIT8
ANALOG 20 [W R T 6 BITe
INPUT g = 5 BIT10
| ——'\ = 4 BIT11
s __/ > 3 BIT12
START 16— céﬁ%%L E = 2 BIT13
CONVERT AND R = 1 BIT14(LSB)
TIMING A
EOC 15 %
13 14 22 19,23 24
+5V SUPPLY  DIGITAL +12V/+15V ANALOG —12V/-15V
GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-919 Functional Block Diagram
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ADS-919

ABSOLUTE MAXIMUM RATINGS

PHYSICAL/ENVIRONMENTAL

1-56

PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP.| MAX. | UNITS
+12V/+15V Supply (Pin 22) 010 +16 Volts Operating Temp. Range, Case .
~12V/-15V Supply (Pin 24) 0to-16 Vols ADS-S19MC/GC 0 S A
ADS-919MM/GM -55 — +125 C
+5V Supply (Pin 13) Oto+6 Volts Thermal Impedance
Digital Input (Pin 16) -0.3t0 +Vpp +0.3 Volts Ojc 6 °C/Watt
Analog Input (Pin 20) —4to+17 Volts Oca 24 °C/Watt
Lead Temp. (10 seconds) 300 °C Storage Temperature Range -65 — +150 °C
:Ia;kzge Type 24-pin, metal-sealed, ceramic DDIP or SMT
g 0.42 ounces (12 grams)
FUNCTIONAL SPECIFICATIONS
(Ta= +25°C, £Vcc = 215V (or £12V), +Vpp = +5V, 2MHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)
+25°C 0 to +70°C -55 to +125°C
ANALOG INPUT MIN. TYP. | MAX. MIN. | TYP. | MAX. MIN. | TYP. | MAX. UNITS
Input Voltage Range @ — Oto+10 — — 0to+10 — — 0to+10 — Volts
Input Resistance - 1 - — 1 — — - kQ
Input Capacitance - 7 15 - 7 15 - 7 15 pF
DIGITAL INPUTS
Logic Levels .

Logic "1" +2 —_ - +2 - —_ +2 - — Volts

Logic "0" — — +0.8 — — +0.8 — — +0.8 Volts

Logic Loading "1" — — +20 — — +20 — — +20 vA

Logic Loading "0" — — -20 — — -20 — — -20 VA
Start Convert Positive Pulse Width @ 50 200 - 50 200 - 50 200 - ns
STATIC PERFORMANCE
Resolution - 14 - - 14 - - 14 — Bits
Integral Nonlinearity (fin = 10kHz) - 0.5 - - £0.75 - - £1 - LSB
Differential Nonlinearity (fin = 10kHz) — +0.5 +0.95 — 05 0.95 — 0.5 +0.99 LSB
Full Scale Absolute Accuracy —_ +0.1 0.3 - +0.2 0.4 — 0.4 +0.8 %FSR
Unipolar Offset Error (Tech Note 2) — 0.1 +0.25 — 0.2 0.4 — 0.4 +1.25 %FSR
Gain Error (Tech Note 2) - +0.13 £0.3 — +0.3 +0.5 — +0.5 +1 %
No Missing Codes (fin = 10kHz) 14 —_ —_ 14 - —_ 14 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

dc to 500kHz — ~76 ~72 — -76 -70 — 74 -69 dB

500kHz to 1MHz — -76 -70 — -76 -70 — -74 69 dB
Total Harmonic Distortion (-0.5dB)

dc to 500kHz —_ -74 -70 — -74 -70 - -73 -69 dB

500kHz to 1MHz — -74 -70 - -74 -70 — -73 -68 dB
Signal-to-Noise Ratio

(w/o distortion, -0.5dB)

dc to 500kHz 74 77 — 74 77 — il 76 - dB

500kHz to 1MHz 74 77 — 74 77 — 7 75 — dB
Signal-to-Noise Ratio @

(& distortion, ~0.5dB)

dc to 500kHz 70 74 — 70 74 — 68 73 — dB

500kHz to 1MHz 70 74 — 70 74 — 68 72 — dB
Two-tone Intermodulation

Distortion (fiy = 200kHz,

500kHz, fs = 2MHz,

-0.5dB) - -80 — - -80 —_ - -79 — dB
Noise — 300 - — 350 — — 450 — pVims
Input Bandwidth (-3dB)

Small Signal (-20dB input) — 9 — — 9 — - 9 — MHz

Large Signal (—0.5dB input) — 8 — — 8 — — 8 — MHz
Feedthrough Rejection

(fin = 1MH2) - 82 - — 82 — — 82 — dB
Slew Rate — +200 — — 1200 — — +200 — Vs
Aperture Delay Time - 120 — — +20 —_ - +20 — ns
Aperture Uncertainty — 5 -— —_ 5 - —_— 5 — psrms
S/H Acquisition Time

(to +0.003%FSR, 10V step) 150 190 230 150 190 230 150 190 230 ns
Overvoltage Recovery Time ® - 400 500 —_ 400 500 —_ 400 500 ns
A/D Conversion Rate 2 — — 2 — — 2 — — MHz

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356

For Immediate Assistance 800-233-2765




D OATEL ADS-919

+25°C 0to +70°C -55 to +125°C
ANALOG OUTPUT MIN. | TYP. | MAX. MIN. | TYP.| MAX. MIN.| TYP.| MAX. UNITS
Internal Reference
Voltage +9.95 +10 +10.05 +9.95 +10 +10.05 +9.95 +10 +10.05 Volts
Drift — +5 - — £5 — — 15 — ppm/°C
External Current — — 15 — — 15 — — 1.5 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +2.4 — — +2.4 - —_ Volts
Logic "0" — — +0.4 — — +0.4 - _ +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading "0" _ — — 4 — — 4 — — 4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 35 — — 35 o — 35 ns
Output Coding Straight Binary
POWER REQUIREMENTS, +15V
Power Supply Range
+15V Supply +145 +15 +15.5 +145 +15 +165 +14.5 +15 +15.5 Volts
—15V Supply -145 -15 -155 -145 -15 -15.5 -145 -15 -155 Volts
+5V Supply +4.75 +5 +5.25 +4.75 +5 +5.25 +4.75 +5 +5.25 Volts
Power Supply Current
+15V Supply — +45 +60 — +45 +60 — +45 +60 mA
-15V Supply - -45 -60 - ~45 -60 - -45 -60 mA
+5V Supply — +85 +95 — +85 +95 — +85 +95 mA
Power Dissipation — 1.8 2 — 1.8 2 — 18 2 Watts
Power Supply Rejection - - +0.02 - — 10.02 — — +0.02 %FSR/%V
POWER REQUIREMENTS, +12V
Power Supply Range
+12V Supply +11.5 +12 +12.5 +115 +12 +125 +115 +12 +125 Volts
-12V Supply -11.5 -12 -125 -11.5 -12 -12.5 -11.5 -12 -125 Volts
+5V Supply +4.75 +5 +5.25 +4.75 +5 +5.25 +4.75 +5 +5.25 Volts
Power Supply Current
+12V Supply — +45 +65 — +45 +65 — +45 +65 mA
—12V Supply — —45 -60 — -45 -60 - -45 -60 mA
+5V Supply — +85 +95 — +85 +95 —_ +85 +95 mA
Power Dissipation — 15 1.7 — 15 1.7 — 15 1.7 Watts
Power Supply Rejection - - +0.02 - - +0.02 — — +0.02 %FSR/%V
Footnotes:
® All power supplies must be on before applying a start convert @ Effective bits is equal to:
pulse. All supplies and the clock (START CONVERT) must be —
present during warmup periods. The device must be (SNR + Distortion) ~1.76 + | 2010g o Soale Ampitude
continuously converting during this time. There is a slight | Actual Input Amplitude
degradation in performance when using +12V supplies.
6.02
@ See Ordering Information for availability of +5V input range. . . . . i
Contact DATEL for availability of other input voltage ranges. ® This is the time required before the A/D output data is valid after
the analog input is back within the specified range.
® A 200ns wide start convert pulse is used for all production testing.

TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-919 the input circuit of Figure 2. When using this circuit, or any
requires careful attention to pc-card layout and power similar offset and gain-calibration hardware, make
supply decoupling. The device's analog and digital ground adjustments following warmup. To avoid interaction,
systems are connected to each other internally. For optimal always adjust offset before gain.
performance, tie all ground pins (14, 19, and 23) directly . i
to a large analog ground plane beneath the package. 3. When operating the ADS-919 from +12V supplies, do not

drive external circuitry with the REFERENCE OUTPUT.

Bypass all power supplies, as well as the REFERENCE The reference's accuracy and drift specifications may not
OUTPUT (pin 21), to ground with 4.7pF tantalum capacitors be met, and loading the circuit may cause accuracy errors
in parallel with 0.1pF ceramic capacitors. Locate the bypass within the converter.

capacitors as close to the unit as possible. If the
user-installed offset and gain adjusting circuit shown in Figure

> . . ble 1. i just
2 is used, also locate it as close to the ADS-919 as possible. Table 1. Zero and Gain Adjus

INPUT VOLTAGE | ZERO ADJUST GAIN ADJUST
2. The ADS-919 achieves its specified accuracies without the RANGE +1/2 LSB +FS-11/2LSB
need for external calibration. If required, the device's small
initial offset and gain errors can be reduced to zero using 0to +10V +305uV +9.999085V

Sampling Analog-to-Digital Converters 1-57
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ADS-919

CALIBRATION PROCEDURE
(Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges
of adjustment for the circuit of Figure 2 are guaranteed to
compensate for the ADS-919's initial accuracy errors and may
not be able to compensate for additional system errors.

+15V
ZERO/ X 20kQ 200kQ
OFFSET
ADJUST 2KQ
-15v  GAIN
ADJUST 5V
1.98kQ To Pin 20
SIGNAL M of ADS-919
INPUT
50Q
—15V

Figure 2. ADS-919 Calibration Circuit

All fixed resistors in Figure 2 should be metal-film types, and
multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting

+12V/+15V ~12V/-15V
+5V
4.7uF | 4.7uF 4.7uF
+ + + -
0.1pF | 0.1pF 0.1puF
22 24| 13 14
19,23 18 BT 1(MSB)
0to +10v —20{ ANALOG 17_ BiT2
INPUT 12 g3
" BiTa
10 pirs
9 BIT6
START _16 8 g7
CONVERT ADS-919 7 _ aTs
6 BITo
5 _ BT10
4 BIT11
3__ BIT12
_’_—_T_A +10V REFERENCE 2 BT13
+ out 1 BIT 14 (LSB)
;;le ;@«uuF 15 __ Eoc
BIPOLAR
OPERATION

Figure 3. Typical ADS-919 Connection Diagram

LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ
digital comparators or microcontrollers to detect when the
outputs change from one code to the next.

For the ADS-919, offset adjusting is normally accomplished at
the point where all output bits are 0's and the LSB just changes
from a 0to a 1. This digital output transition ideally occurs
when the applied analog input is +1/2LSB (+305uV).

Gain adjusting is accomplished when all bits are 1's and the

LSB just changes from a 1 to a 0. This transition ideally occurs

when the analog input is at +full scale minus 1 1/2 LSB’s

(+9.999085V) .

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using
LED's on the outputs, a 200kHz conversion rate will reduce
flicker.

2. Apply +305pV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are
all 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +9.999085V to the ANALOG INPUT (pin 20).

2. Adjust the gain potentiometer until the output bits are all 1's
and the LSB flickers between 1 and 0.

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765



. SCALE: 50ns/division
200ns typ. :

START J . ‘
CONVERT N f N+1

—?ﬁ :<<—530ns typ.

J Conversion Time ‘ | ] I_
EOC — 340ns min.
360ns typ. :
380ns max., . : ; !
¢ ¢ 1 - = 60ns min, 70ns typ., 80ns max.
Ty d0nshe. Acquisitibn Time
INTERNAL ‘1 il ] ! .
S/H ! "‘ ; ‘1 Ql:Z)ns typ.
*>: - 35ns max.
OUTPUT )
DATA  DATA (N-1) VALID DATA N VALID
425ns min. : !
o I 1
7 .
% Invalid Data 75ns max.

Figure 4. ADS-919 Timing Diagram

THERMAL REQUIREMENTS
All DATEL sampling A/D converters are fully characterized and Electrically-insulating, thermally-conductive “pads” may be in-
specified over operating temperature (case) ranges of 0 to stalled underneath the package. Devices should be soldered

+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C) to boards rather than “socketed”, and of course, minimal air
production testing is performed without the use of heat sinks or flow over the surface can greatly help reduce the package tem-

forced-air cooling. Thermal impedance figures for each device perature.

are listed in their respective specification tables. In more severe ambient conditions, the package/junction tem-
These devices do not normally require heat sinks, however, perature of a given device can be reduced dramatically (typi-
standard precautionary design and layout procedures should cally 35%) by using one of DATEL’s HS Series heat sinks.

be used to ensure devices do not overheat. The ground and See Ordering Information for the assigned part number. See
power planes beneath the package, as well as all pcb signal page 1-183 of the DATEL Data Acquisition Components Cata-
runs to and from the device, should be as heavy as possible to log for more information on the HS Series. Request DATEL
help conduct heat away from the package. Application Note AN-8, “Heat Sinks for DIP Data Converters”,

or contact DATEL directly, for additional information.

Table 2. Output Coding

INPUT VOLTAGE UNIPOLAR DIGITAL OUTPUT
(0 to +10V) SCALE MSB LSB
+9.999390 +FS —1LSB 111111 1111 1111
+7.500000 +3/4 FS 11 0000 0000 0000
+5.000000 +1/2F8 10 0000 0000 0000
+2.500000 +1/AFS 01 0000 0000 0000
+0.000610 +1LSB 00 0000 0000 0001

0 0 00 0000 0000 0000

Coding is straight binary; 1LSB = 610pV

Sampling Analog-to-Digital Converters 1-59
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Figure 5. ADS-919 Evaluation Board Schematic
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Amplitude Relative to Full Scale (dB)

ADS-919

fin = 975kHz
fs = 2MHz
Vin = -0.5dB
16,384 points

-140 i Tt
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Frequency (kHz)
Figure 6. ADS-919 FFT Analysis
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Figure 7. ADS-919 Histogram and Differential Nonlinearity
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MECHANICAL DIMENSIONS
‘ INCHES (mm)
! 1.31 MAX.
; l“ (33.27) —’1
‘; 24-Pin DDIP mriee r-|>r-| e i i (n herwise indi
| Versions goooooooooag| § o TheaSRsaRis
E\‘ 0.80 MAX Lead Material: Kovar alloy
“ ADS“91 9MC ‘(20,32) ) Lead Finish: 50 microinches (minimum) gold plating
| ADS_,91 gMM , . over 100 microinches (nominal) nicke! plating
ADS-929MC . LF $ oooooop l
‘ ADS-929MM
‘ ADS-920/883 o g
1.100
(27.940)
0.235 MAX.
(5.969)
0.200 MAX.
| l (5.080,
, 0.010 25508 L
(0.254)
0.190 MAX
(4.826) L (g ;,23)"‘ SEATING 0.600 £0.010 (g:;gg)
0018 1o, 002 PLANE (15.240)
(0.457) (1 016) : (g:ggg)
1.31 MAX.
Surface Mount (33.02)
Versions L00000000nny o
24 13 i 0. (£0.
ADS-919GC e docmal 0000 20008 0121
ADS-919GM 080 MAX Lead Material: Kovar alloy
ADS-929GC (20.32) Lead Finish: 50 microinches (minimum) gold plating
A Ds_gzge M over 100 microinches (nominal) nicke! plating
1 12
CTTTTTTIrrTT
0.020 TYP. . .
0210 MAX. (0.508) ?‘?"?“)TYP (g:g;?)
(5.334) PIN1 0.130 TYP. MAX. radius
INDEX — | [-— (3.302) for any pin
Zf I :A l /
0.100 f
_J (2:540) 0.020 0.010 TYP.
0.100 TYP. 0.040 (0509 oo
‘(2540) (1.016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER = TEMP. RANGE INPUT ACCESSORIES
ADS-919MC 0to +70°C Unipolar (0 to +10V) ADS-B919/929 Evaluation Board (without ADS-919)
ADS-919MM -55t0 +125°C  Unipolar (0 to +10V) HS-24 Heat Sink for all ADS-919/929 DDIP models
ADS-919GC 0to +70°C Unipolar (0 to +10V) .
ADS-919GM -55to +125°C Unipolar (0 to +10V) Receptacles for PC board mounting can be ordered through AMP
ADS-929MC 0to +70°C Bipolar (+5V)* Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-929MM -55 to +125°C Bipolar (+5V)* For MIL-STD-883 product specification, contact DATEL.
ADS-929/883 -55to +125°C Bipolar (x5V)*
ADS-929GC 0 to +70°C Bipolar (+5V)* *For more information, see ADS-929 data sheet.
ADS-929GM -55to +125°C Bipolar (+5V)*

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For Immediate Assistance 800-233-2765



D OATEL ADS-926

INNOVATION and EXCELLENCE 14-Bit, SOOKHZ, LOW-POWGI’
Sampling A/D Converters

FEATURES

* 14-Bit resolution

¢ 500kHz sampling rate

* No missing codes

¢ Functionally complete

* Small 24-pin DDIP or SMT package
¢ Low power, 1.75 Watts maximum
* Samples up to Nyquist frequencies
¢ Outstanding dynamic performance
¢ Bipolar +5V input range

INPUT/OUTPUT CONNECTIONS

GENERAL DESCRIPTION PIN | FUNCTION PIN | FUNCTION

The ADS-926 is a high-performance, 14-bit, 500kHz sampling 1 | BIT14(LSB) 24 | -15V SUPPLY

A/D converter. This device accurately samples full-scale input 2 | BIT13 23 | ANALOG GROUND
signals up to Nyquist frequencies with no missing codes and 3 | BIT12 22 | +15V SUPPLY

exhibits outstanding dynamic performance that surpasses most 4 | BIT11 21 | +10V REFERENCE OUT
16-bit, 500kHz sampling A/D’s. THD and SNR, for example, 5 | BIT10 20 | ANALOG INPUT

are typically —~90dB and 80dB when converting full-scale input 6 | BITY 19 | ANALOG GROUND
signals up to 100kHz. 7 | BITs 18 | BIT1(MSB)

Packaged in a small 24-pin DDIP, the functionally complete 8 | BIT7 17 | BIT2

ADS-926 contains a fast-settling sample-and-hold amplifier, a 9 | BIT6 16 | START CONVERT
subranging (two-pass) A/D converter, a precise voltage 10 | BITS 15 | EOC

reference, timing/control logic, and error-correction circuitry. 11 | BIT4 14 | DIGITAL GROUND
Digital input and output levels are TTL. 12 | BIT3 13 | +5V SUPPLY

Requiring +15V and +5V supplies, the ADS-926 dissipates only

1.75W, maximum. The unit is offered with a bipolar input Applications include radar, sonar, spectrum analysis, and
(-5V to +5V). Models are available for use in either graphic/medical imaging. Contact DATEL for information on
commercial (0 to +70°C) or military (—55 to +125°C) operating devices screened to MIL-STD-883 or packaged in SMT
temperature ranges. packages.

—4—<}i DAC
+10V 21 ~— REF 4
REFERENCE OUT S, ‘_—H 18 BIT 1 (MSB)
L s . s 17 BIT2
E s 12 BIT3
L— FLASH G Ll 11 BIT4
SI
ADC s /] I+ 10 BITS
E F. 9 BIT6
: DIGITAL | o g BIT7
CORRECTION
A Logic [ 7 BIT8
ANALOG 20 WA R L»l 6 BITO
INPUT g I+ 5 BIT10
. el 4 BTN
s L»l 3 BIT12
START 16 |—=— LOGIC E 2 BIT13
CONVERT CONTROL
AND R = 1 BIT14(LSB)
TIMING
EOC 15[ @
13 14 22 19,23 24
+5V SUPPLY DIGITAL +12V/415V ANALOG ~12V/-15V

GROUND SUPPLY GROUND SUPPLY
Figure 1. ADS-926 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL
PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP.| MAX.| UNITS
+15V Supply (Pin 22) 0to +16 Volts Opirggggzge'wn&gange, Case o 7 o
-15V Supply (Pin 24) Oto-16 Volts - + .
45V Supply (Pin 13) 01046 Voits ™ ADS-926MM/GM/883 -55 — +125 c
Digital Input (Pin 16 0310 +Vpp 403 Volts ermal Impedance
gital Input ( ) oo Ojc — 6 - °C/Watt
Analog Input (Pin 20) +15 Volts Oca — 24 — °C/Watt
‘ Lead Temp. (10 seconds) 300 °C Storage Temperature Range -65 - +150 °C
: Package Type 24-pin, metal-sealed, ceramic DDIP or SMT
Weight 0.42 ounces (12 grams)

FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, Ve = £15V, +Vpp = +5V, 500kHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)

+25°C 0 to +70°C -55 to +125°C

ANALOG INPUT MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS
input Voltage Range @ — 5 — — 5 — — 5 — Volts
Input Resistance — 1 — — 1 — — 1 — kQ
Input Capacitance — 7 15 — 7 15 — 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 - — +2.0 — - +2.0 - — Volts

Logic "0" — - +0.8 — - +0.8 - - +0.8 Volts

Logic Loading "1" — — +20 — — +20 — — +20 pA

Logic Loading "0" — — -20 — — -20 — — -20 yA
Start Convert Positive Pulse Width @ 175 200 225 175 200 225 175 200 225 ns
STATIC PERFORMANCE
Resolution - 14 - — 14 — — 14 — Bits
Integral Nonlinearity (fin = 10kHz) - +0.5 - - +0.75 — - +1.5 — LSB
Differential Nonlinearity (fin = 10kHz) — 0.5 +0.95 — 0.5 +0.95 — +0.75 +0.99 LSB
Full Scale Absolute Accuracy - +0.08 +0.15 - +0.15 +0.25 — 0.3 +0.5 %FSR
Bipolar Zero Error (Tech Note 2) - +0.05 £0.1 - +0.1 +0.25 - +0.15 +0.3 %FSR
Bipolar Offset Error (Tech Note 2) - +0.05 +0.1 - $0.1 +0.25 - +0.25 0.4 %FSR
Gain Error (Tech Note 2) - 0.1 £0.15 — £0.15 £0.25 — £0.25 0.4 %
No Missing Codes (fin = 10kHz) 14 — — 14 — — 14 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

de to 100kHz — -92 -88 —_ -90 -85 — -88 -81 dB

100kHz to 250kHz — -90 -85 — -90 -85 — -86 -80 dB
Total Harmonic Distortion (—0.5dB)

dc to 100kHz — -90 -86 — -89 -82 — 87 -78 dB

100kHz to 250kHz — -87 -82 — -87 -82 — -81 -76 dB
Signal-to-Noise Ratio

(w/o distortion, -0.5dB)

dc to 100kHz 78 80 - 78 80 — 74 78 — dB

100kHz to 250kHz 78 80 — 78 80 — 74 77 - dB
Signal-to-Noise Ratio @

(& distortion, —0.5dB)

dc to 100kHz 77 79 — 77 79 — 74 78 — dB

100kHz to 250kHz 77 79 — 77 79 — 73 77 — dB
Noise - 300 - - 300 —_ - 300 - pVrms
Two-tone Intermodulation

Distortion (fin = 100kHz,

240kHz, fs = 500kHz,

-0.5dB) — -87 — - -86 — — -85 — dB
Input Bandwidth (-3dB)

Small Signal (-20dB input) — 7 — — 7 — — 7 — MHz

Large Signal (-0.5dB input) - 3 - — 3 - - 3 —_ MHz
Feedthrough Rejection (fi = 250kHz) — 84 — — 84 — — 84 — dB
Slew Rate —_ +40 —_ - +40 - - +40 - Vips
Aperture Delay Time - 20 - — +20 —_ —_ +20 - ns
Aperture Uncertainty - 5 - - 5 - - 5 - ps rms
S/H Acquisition Time

(to +0.003%FSR, 10V step) 1335 1390 1445 1335 1390 1445 1335 1390 1445 ns

Overvoltage Recovery Time © - 1400 2000 - 1400 2000 — 1400 2000 ns
A/D Conversion Rate 500 — — 500 — — 500 — — kHz
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+25°C 0 to +70°C -55 to +125°C
ANALOG OUTPUT MIN. | TYP. | MAX.| MIN. TYP.| MAX.| MIN. TYP.| MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift —_ 15 - - 15 - - 15 —_ ppm/°C
External Current — — 1.5 - - 1.5 — — 1.5 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +24 — — +2.4 — — Volts
Logic "0" — — +0.4 — — +0.4 — — +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading "0" ____ — — 4 — — 4 — - 4 mA
Delay, Falling Edge of EOC
to Output Data Valid - - 35 — - 35 - o 35 ns
Output Coding Offset Binary
POWER REQUIREMENTS
Power Supply Range ®
+15V Supply +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 Volts
—15V Supply -14.5 -15.0 -15.5 -14.5 -15.0 -15.5 -14.5 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+15V Supply —_ +41 +60 — +41 +60 - +41 +60 mA
—15V Supply — —23 —40 — -23 -40 — —23 -40 mA
+5V Supply — +71 +85 — +71 +85 — +71 +85 mA
Power Dissipation — 1.3 1.75 — 13 1.75 — 1.3 1.75 Watts
Power Supply Rejection — — +0.02 — - +0.02 — — +0.02 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert Effective bits is equal to:
pulse. All supplies and the clock (START CONVERT pulse) Full Scale Amplitude |
must be present during warmup periods. The device must be (SNR + Distortion) — 1.76 + | 20 log ——4—80m————
continuously converting during this time. |- Actual Input Amplitude __|
@ See Ordering Information for O to +10V input range. Contact 6.02
DATEL for availability of other input ranges. This is the time required before the A/D output data is valid once
the analog input is back within the specified range.
® A 200ns wide start convert pulse is used for all production test-
ing. For applications requiring less than a 500kHz sampling rate, The ADS-926 can operate from either +12V or +15V supplies.
a wider start convert puise can be used. There is, however, a slight degradation in performance when
using +12V supplies.

TECHNICAL NOTES
1. Obtaining fully specified performance from the ADS-926

Table 1. Zero and Gain Adjust

requires careful attention to pc-card layout and power INPUT VOLTAGE | ZERO ADJUST GAIN ADJUST
supply decoupling. The device's analog and digital ground RANGE +1/2 LSB +FS-11/2LSB
systems are connected to each other internally. For optimal
performance, tie all ground pins (14, 19, and 23) directly to a +5V +305pV +4.999085V
large analog ground plane beneath the package.
Bypass all power supplies, as well as the REFERENCE
OUTPUT (pin 21), to ground with 4.7pF tantalum capacitors in
parallel with 0.1uF ceramic capacitors. Locate the bypass
capacitors as close to the unit as possible. |f the +15V
user-installed offset and gain adjusting circuit shown in Figure ZERO/ L 20kQ 1.2MQ
2 is used, also locate it as close to the ADS-926 as possible. OFFSET S—AW—
ADJUST 2O
. The ADS-926 achieves its specified accuracies without the —15v  GAIN !
need for external calibration. If required, the device's small ADJUST +15V
initial offset and gain errors can be reduced to zero using 1.98kQ2 To Pin 20
the input circuit of Figure 2. When using this circuit, or any S'GNA'-_Ei/\__MA__ of ADS-926
similar offset and gain-calibration hardware, make INPUT 500
adjustments following warmup. To avoid interaction,
-15V

always adjust offset before gain.

. Applying a start convert pulse while a conversion is in
progress (EOC = logic “1") initiates a new and inaccurate
conversion cycle. Data for the interrupted and subsequent
conversions will be invalid.

Figure 2. ADS-926 Calibration Circuit

Sampling Analog-to-Digital Converters
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D' OATEL

CALIBRATION PROCEDURE
(Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges
of adjustment for the circuit of Figure 2 are guaranteed to
compensate for the ADS-926's initial accuracy errors and may
not be able to compensate for additional system errors.

All fixed resistors in Figure 2 should be metal-film types, and
multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches
employ digital comparators or microcontrollers to detect when
the outputs change from one code to the next.

For the ADS-926, offset adjusting is normally accomplished at
the point where the MSB is a 1 and all other output bits are 0's
and the LSB just changes from a 0 to a 1. This digital output
transition ideally occurs when the applied analog input is
+1/2LSB (+305uV).

Gain adjusting is accomplished when all bits are 1's and the
LSB just changes from a 1 to a 0. This transition ideally
occurs when the analog input is at +full scale minus 1 1/2
LSB’s (+4.999085V) .

+15V —15V 45V
4.7uF | 4.7uF 4.7pF
ha (—4>—+—| * =
0.1pF | 0.1pF 0.1pF
22 24 13 14
19,23 18 BIT 1 (MSB)
+5vV—20| aAnALOG 17__ BiT2
INPUT 12__ girs
LAY 1, 1
10 grs
9 BITe
START __16 8 Br7
CONVERT
ADS-926 I B8
6 __ BITO
5 __ BIT10
4 BIT1
3 BiT12
f—li +10V REFERENCE 2 T3
+ ouT 1 BIT14(LSB)
lm F ];4.7pF 15 Eoc

Figure 3. Typical ADS-926 Connection Diagram

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using
LED's on the outputs, a 200kHz conversion rate will reduce
flicker.

2. Apply +305uV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are
a 1 and all 0’s and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +4.999085V to the ANALOG INPUT (pin 20).

2. Adjust the gain potentiometer until the output bits are all 1's
and the LSB flickers between 1 and 0.

Table 2. OQutput Coding

OFFSET BINARY |INPUT RANGE| BIPOLAR
MSB LSB x5V SCALE
111111 1111 111 +4.99939 +FS -1LSB
11 1000 0000 0000 +3.75000 +3/4 FS
11 0000 0000 0000 +2.50000 +1/2 FS
10 0000 0000 0000 0.00000 0
01 0000 0000 0000 —2.50000 -1/2FS
00 1000 0000 0000 -3.75000 -3/4 FS
00 0000 0000 0001 —4.99939 -FS +1LSB
00 0000 0000 0000 -5.00000 -FS
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200ns SCALE: 100ns/division
+25ns :‘
START ' N N+1
CONVERT — I —
[ : :
—>'| ',<-—: 10ns typ. ‘
- Convérsiori|<r-— 4‘80ns‘ +20ns I_
EOC ~ Time :
: **: :<l— 70ns +10ns
(RS L : H
_ _>.'<:— 210n§ tYp':: ! Acquisition Time
SH ‘ Hold | | ' 1390(13 +55ns I
610ns typ. i : P
. —=l=-35nsmax.
OUTPUT  paTA (N-1) VALIDEZ DATA N VALID (1885ns min.)
DATA 4
7] = Invalid Data
115ns max.
Figure 4. ADS-926 Timing Diagram
THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and 55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

Electrically-insulating, thermally-conductive “pads” may be in-
stalled underneath the package. Devices should be soldered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package tem-
perature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.
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Figure 5. ADS-926 Evaluation Board Schematic
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Amplitude Relative to Full Scale (dB)
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Figure 6. ADS-926 FFT Analysis
(fin = 240kHz, fs = 500kHz, Vin = -0.5dB, 16,384 points)
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Figure 7. ADS-926 Histogram and Differential Linearity
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MECHANICAL DIMENSIONS
INCHES (mm)
I‘__ 1?;3}2;\))( _____.I
ooooooonoooo T ? 2 place decimal (:XX) 101010 (10425.4) "
24 13 3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
‘(20‘32) i Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating
24-Pin DDIP e ofooooon 0 l
Versions
_—I 0.100 TYP.
(2.540)
ADS-926MC 1.100
ADS-926MM oz ereio
ADS-926/883 ’ ‘ 0.200 MAX.
ADS-916MC i <soso>
ADS-916MM ﬁ
0.010 Jog01 \‘
(0.254)
MAX
o 1(30826) L’ (g 1522)_’] SEATING 0. eoo £0.010 (g ;gg)
0.018 :!:0 002 0.040 F;LQQ‘SE (15240)
(0.457) (018) (0:635)
1.31 MAX.
(33.02)
0 - , .
24 18 2 place decimal (:XX) £0.010 (+0.254)
3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
s 24-Pin ) e 100 miroinahes (il moka g
ot 1 .
TUTTUTTITnTD
ADS-926GC
ADS-926GM 0.020 TYP. 0.060 TYP. oos
. : (0.508) (1.524)
ADS.91 GGC ° 2(;%2‘4/;)( PIN 1 0.130 TYP. MA(Qzarz:i:us
ADS-916GM ‘ INDEX le— (3.302) for any pin
f = “—t
0.100
L—] _’l =" (2.540) 0.020 0.010 TYP.
(0.508) (0.254)
0.100 TYP. 0.040
(2.540) (1.016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER  TEMP. RANGE INPUT ACCESSORIES
ADS-926MC 0 to +70°C Bipolar (+5V) ADS-B926/927 Evaluation Board (without ADS-926)
ADS-926MM -55 to +125°C Bipolar (+5V) HS-24 Heat Sink for all ADS-916/926 DDIP models
ADS-926/883 —-55 to +125°C Bipolar (£5V)
ADS-926GC 0 to +70°C Bipolar (+5V) Receptacles for PC board mounting can be ordered through AMP
ADS-926GM -55 to +125°C Bipolar (+5V) Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-916MC 0to +70°C Unipolar (0 to +10V)* For MIL-STD-883 product specification or availability of surface
ADS-916MM -5510+125°C  Unipolar (0 to +10V)* mount packaging, contact DATEL.
ADS-916GC 0to+70°C ' Unipolar (0 to +10V)*
ADS-916GM -55t0 +125°C  Unipolar (0 to +10V)* *For more information, see ADS-916 data sheet.

1-70 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Inmediate Assistance 800-233-2765



D OATEL

INNOVATION and EXCELLENCE

ADS-927
14-Bit, 1IMHz, Low-Power

Sampling A/D Converters

FEATURES

* 14-Bit resolution

e 1MHz sampling rate

* No missing codes

¢ Functionally complete

¢ Small 24-pin DDIP or SMT package

e Low power, 1.9 Watts maximum

e Operates from £15V or 12V supplies
e Bipolar +5V input range

GENERAL DESCRIPTION

The ADS-927 is a high-performance, 14-bit, 1MHz sampling
A/D converter. This device samples input signals up to Nyquist
frequencies with no missing codes. The ADS-927 features
outstanding dynamic performance including a THD of —80dB.

Packaged in a small 24-pin DDIP, the functionally complete
ADS-927 contains a fast-settling sample/hold amplifier, a
subranging (two-pass) A/D converter, a precise voltage
reference, timing/control logic, and error-correction circuitry.
Digital input and output levels are TTL. .

Requiring +15V (or +12V) and +5V supplies, the ADS-927
dissipates only 1.95W (1.65W for +12V), maximum. The unit is
offered with a bipolar input (-5V to +5V). Models are available
for use in either commercial (0 to +70°C) or military (-55 to
+125°C) operating temperature ranges. Applications include
radar, sonar, spectrum analysis, and graphic/medical imaging.

INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION PIN | FUNCTION
1 | BIT14(LSB) 24 ~12V/-15V SUPPLY
2 | BIT13 23 ANALOG GROUND
3 | BIT12 22 +12V/+15V SUPPLY
4 | BIT11 21 +10V REFERENCE OUT
5 | BIT10 20 ANALOG INPUT
6 | BITY 19 ANALOG GROUND
7 |BIT8 18 BIT 1 (MSB)
8 | BIT7 17 BIT2
9 | BIT6 16 START CONVERT
10 | BITS 15 EOC
11 | BIT4 14 DIGITAL GROUND
12 | BIT3 13 +5V SUPPLY

+10V
REFERENCE OUT 21 ~ REF 4
S, ‘——H = 18 BIT 1 (MsSB)
dl - = 17 BIT2
E = 12 BIT3
G
o7 BUFFER |FLasH | = 11 BIT4
1 ADC s = 10 BITS
E - 9 BIT6
R conngcTion [ ] @ BT7
ANRLOS A Loaic [ 7 B8
R > 6 BIT9
g _J = 5 BIT10
; N = 4 BT
s M = 3 BIT12
S —
START Loaic E = 2 BIT13
CONVERT 16{—® | CONTROL R > 1 BIT14(LSB)
AND 4
— < | TIMING
EOC 15[
13 14 22 19,23 24
+5V SUPPLY DIGITAL +12V/+15V ANALOG —12V/-15V
GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-927 Functional Block Diagram
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ADS-927

ABSOLUTE MAXIMUM RATINGS

PHYSICAL/ENVIRONMENTAL

FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, Vo = 15V (or £12V), +Vpp = +5V, 1MHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)

PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP. | MAX. | UNITS
: Operating Temp. Range, Case

1%1:3 ::pply (Pin 22) 0to+16 Volts PiD s-gz by 0'7 0 g 0 _ 70 oc

~12V/-15V Supply (Pin 24) Oto-16 Volts ADS-927MM/GM/883 55 — | 425 °c

+5V Supply (Pin 13) O0to+6 Volts Thermal Impedance

Digital Input (Pin 16) -0.3t0 +Vpp +0.3 Volts Bic — 6 — °C/Watt

Analog Input (Pin 20) ~4to+17 Volts Oca — 24 — °C/Watt

Lead Temp. (10 seconds) 300 °C Storage Temperature Range —65 — +150 °C
Package Type 24-pin, metal-sealed, ceramic DDIP or SMT
Weight 0.42 ounces (12 grams)

+25°C 0 to +70°C -55 to +125°C

ANALOG INPUT MIN. TYP. | MAX. | MIN. TYP. | MAX.| MIN. TYP. | MAX. UNITS
Input Voltage Range @ — 45 — — 45 — — 45 — Volts
Input Resistance — 1 — — 1 — — 1 — kQ
Input Capacitance — 7 15 — 7 15 — 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 — — +2.0 — — +2.0 — — Volts

Logic "0" —_ —_ +0.8 - - +0.8 —_ — +0.8 Volts

Logic Loading "1" - - +20 —_ - +20 - —_ +20 pA

Logic Loading "0" — — 20 — - -20 — — -20 pA
Start Convert Positive Pulse Width ® 175 200 225 175 200 225 175 200 225 ns
STATIC PERFORMANCE
Resolution — 14 - — 14 — — 14 - Bits
Integral Nonlinearity (fin = 10kHz) — 0.5 — — 20.75 — - 15 — LSB
Differential Nonlinearity (fin = 10kHz) - 0.5 +0.95 - +0.5 +0.95 - +0.75 +0.99 LSB
Full Scale Absolute Accuracy g +0.08 +0.15 - +0.15 +0.25 — 0.3 0.5 %FSR
Bipolar Zero Error (Tech Note 2) —_ +0.05 0.1 — £0.1 +0.25 — 10.15 0.3 %FSR
Bipolar Offset Error (Tech Note 2) — +0.05 +0.1 — +0.1 +0.25 — +0.25 0.4 %FSR
Gain Error (Tech Note 2) — 0.1 £0.15 — +0.15 +0.25 — +0.25 0.4 %
No Missing Codes (fi, = 10kHz) 14 — — 14 — — 14 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

de to 100kHz — -91 -83 —_ -90 - — -88 — dB

100kHz to 500kHz — -82 -78 - -82 78 —_ -80 -77 dB
Total Harmonic Distortion (-0.5dB)

dc to 100kHz — -90 -81 — -89 — —_— -87 — dB

100kHz to 500kHz — -80 -76 — -80 -76 — -79 ~74 dB
Signal-to-Noise Ratio

(w/o distortion, -0.5dB)

dc to 100kHz 77 79 — 74 78 — 73 77 — dB

100kHz to 500kHz 75 78 — 74 78 — 73 76 — dB
Signal-to-Noise Ratio @

(& distortion, ~0.5dB)

dc to 100kHz 76 78 — 73 77 - 71 76 — dB

100kHz to 500kHz 73 76 —_— 73 76 — Ul 75 - dB
Noise —_ 350 - - 350 - —_ 350 - pvrms
Two-tone Intermodulation

Distortion (fin = 100kHz,

240kHz, fs = 1MHz,

-0.5dB) - -87 —_ - -86 — — -85 —_ dB
Input Bandwidth (-3dB)

Small Signal (-20dB input) — 7 — — 7 — — 7 — MHz

Large Signal (~0.5dB input) - 5 - — 5 - - 5 — MHz
Feedthrough Rejection

(fin = 500kHz) - 84 — — 84 - — 84 — dB
Slew Rate — 60 — — +60 — — 60 — Vips
Aperture Delay Time -— 20 - - +20 - - +20 - ns
Aperture Uncertainty - 5 - - 5 —_ —_ 5 - ps rms
S/H Acquisition Time

( to +0.003%FSR, 10V step) 335 390 445 335 390 445 335 390 445 ns

Overvoltage Recovery Time © - 400 1000 —_ 400 1000 — 400 1000 ns
A/D Conversion Rate 1 — —_ 1 - - 1 - - MHz
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ADS-927

t
+25°C 0 to +70°C -55 to +125°C i
ANALOG OUTPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift - +5 — — +5 — - 5 — ppm/°C
External Current - — 1.5 — — 15 —_ - 1.5 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 - — +2.4 — — +2.4 — — Volts
Logic "0" - - +0.4 — — +0.4 - - +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading 0" ___ - - 4 — - 4 - - 4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 35 — — 35 — - 35 ns
Output Coding Offset Binary
POWER REQUIREMENTS, +15V
Power Supply Range
+15V Supply +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 Volts
-15V Supply 145 -15.0 -15.5 -14.5 -15.0 -15.5 -145 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+15V Supply —_ +43 +65 - +43 +65 - +43 +65 mA
-15V Supply — -25 —45 — -25 —45 — -25 —45 mA
+5V Supply — +71 +80 — +71 +80 — +71 +80 mA
Power Dissipation - 1.6 1.95 — 1.6 1.95 - 1.6 1.95 Watts
Power Supply Rejection — — +0.02 — — 10.02 — - +0.02 %FSR/%V
POWER REQUIREMENTS, +12V
Power Supply Range
+12V Supply +11.5 +12.0 +12.5 +11.5 +12.0 +12.5 +115 +12.0 +12.5 Volts
-12V Supply -11.5 -12.0 -12.5 -11.5 -12.0 -125 -115 -12.0 -125 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+12V Supply - +42 +65 - +42 +65 - +42 +65 mA
-12V Supply — —25 —45 — —25 —-45 — -25 —45 mA
+5V Supply — +71 +80 — +71 +80 — +71 +80 mA
Power Dissipation — 14 1.65 - 14 1.65 — 1.4 1.65 Watts
Power Supply Rejection - - +0.02 — - +0.02 - - +0.02 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert @ Effective bits is equal to: __
pulse. All supplies and the clock (START CONVERT) must be Full Scale Amplitude -
present during warmup periods. The device must be (SNR + Distortion) - 1.76 +| 20 log —m8————
continuously converting during this time. L Actual lnput Amplitude __|
@ See Ordering Information for O to +10V input range. Contact 6.02
DATEL for availability of other input voltage ranges. o . ) . .
® This is the time required before the A/D output data is valid after
® A 200ns wide start convert pulse is used for all production the analog input is back within the specified range.
testing. For applications requiring less than a 1MHz sampling
rate, a wider start convert pulse can be used.

TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-927
requires careful attention to pc-card layout and power
supply decoupling. The device's analog and digital ground
systems are connected to each other internally. For optimal
performance, tie all ground pins (14, 19, and 23) directly to a
large analog ground plane beneath the package.

Bypass all power supplies, as well as the REFERENCE
OUTPUT (pin 21), to ground with 4.7pF tantalum capacitors in
parallel with 0.1uF ceramic capacitors. Locate the bypass
capacitors as close to the unit as possible. If the user-installed
offset and gain adjusting circuit shown in Figure 2 is used,
also locate it as close to the ADS-927 as possible.

. The ADS-927 achieves its specified accuracies without the
need for external calibration. If required, the device's small
initial offset and gain errors can be reduced to zero using

the input circuit of Figure 2. When using this circuit, or any
similar offset and gain-calibration hardware, make
adjustments following warmup. To avoid interaction,
always adjust offset before gain.

3. When operating the ADS-927 from +12V supplies, do not

drive external circuitry with the REFERENCE OUTPUT.
The reference's accuracy and drift specifications may not
be met, and loading the circuit may cause accuracy errors
within the converter.

4. Applying a start convert pulse while a conversion is in

progress (EOC = logic "1") initiates a new and inaccurate
conversion cycle. Data for the interrupted and subsequent
conversions will be invalid.

Sampling Analog-to-Digital Converters
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ADS-927

CALIBRATION PROCEDURE
(Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges of
adjustment for the circuit of Figure 2 are guaranteed to
compensate for the ADS-927's initial accuracy errors and may
not be able to compensate for additional system errors.

+15V
ZERO/ 20k 1.2MQ
OFFSET
ADJUST
2kQ
—15V GAIN 4
ADJUST
1.98kQ +15V
SIGNAL , * ) To Pin 20 Of
INPUT ADS-927
50Q
—15V

Figure 2. ADS-927 Calibration Circuit
Al fixed resistors in Figure 2 should be metal-film types, and

multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

Table 1. Zero and Gain Adjust

INPUT VOLTAGE | ZERO ADJUST GAIN ADJUST
RANGE +1/2LSB +FS-11/2LSB
+5V +305uV +4.999085V
+12V/+15V ~12V/-15V
ATuF | 4.7uF 4.7uF
HeH * B
0.1pF | 0.1uF 0.1uF
2
22 24| 13 14
19,23 18 BIT 1 (MSB)
oo +10v —22 | AnaLOG 17 BiT2
INPUT 12 piT3
LLNNEY-T,
10 sirs
L9 BITe
START 16 8 g7
CONVERT ADS-927 7 aTs
6 BITY
5 __ BIT10
4 BTN
2 3__ BIT12
_L_—_l_— +10V REFERENCE f BIT 13
+ out BIT 14 (LSB)
4.74F —
lo.mF l 5 Eoc

Figure 3. Typical ADS-927 Connection Diagram

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ
digital comparators or microcontrollers to detect when the
outputs change from one code to the next.

For the ADS-927, offset adjusting is normally accomplished at
the point where the MSB is a 1 and all other output bits are 0's
and the LSB just changes from a 0 to a 1. This digital output
transition ideally occurs when the applied analog input is
+1/2LSB (+305pV).

Gain adjusting is accomplished when all bits are 1's and the

LSB just changes from a 1 to a 0. This transition ideally occurs

when the analog input is at +full scale minus 1 1/2 LSB’s

(+4.999085V) .

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using
LED's on the outputs, a 200kHz conversion rate will reduce
flicker.

2. Apply +305pV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are a 1
and all 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +4.999085V to the ANALOG INPUT (pin 20).

2. Adjust the gain potentiometer until the output bits are all 1's
and the LSB flickers between 1 and 0.

Table 2. Output Coding

OFFSET BINARY |[INPUT RANGE| BIPOLAR
MSB LSB x5V SCALE
111111 1111 111 +4.99939 +FS -1 LSB
11 1000 0000 0000 | +3.75000 +3/4 FS
11 0000 0000 0000 | +2.50000 +1/2 FS
10 0000 0000 0000 0.00000 0
01 0000 0000 0000 | -2.50000 -1/2FS
00 1000 0000 0000 | —3.75000 -3/4 FS
00 0000 0000 0001 -4.99939 -FS +1LSB
00 0000 0000 0000 | —5.00000 -FS

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765
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ADS-927

200ns SCALE: 50ns/division
+25ns ]
START CONVERT -l N N+
¥
' —! - 10ns typ. ‘
i F— ’ i
[ t —-{ Conversion Time |-l— 480ns +20ns
EOC t : f g
| 1 1 i
:- : —-—: :<-— 70ns £10ns.
3 —, = 10ns typ. . o | o
SH qud (610ns typ.) —== Acquisition Time'E— 390ns +55ns.
1 H g
L35 1% I I O O
! ' 35ns max.

OUTPUT DATA  DATA N-1 VALID (850ns min.)

Vi

DATA N VALID

= Invalid Data

150ns, max.

Figure 4. ADS-927 Timing Diagram

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

Electrically-insulating, thermally-conductive “pads” may be in-
stalled underneath the package. Devices should be soldered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package tem-
perature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.
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Figure 5. ADS-927 Evaluation Board Schematic
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Figure 6. ADS-927 FFT Analysis
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Figure 7. ADS-927 Histogram and Differential Linearity
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ADS-927

24-Pin DDIP

MECHANICAL DIMENSIONS
INCHES (mm)

. -
2 place decimal (.XX) £0.010 (+0.254)
3 place decimal (.XXX) £0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy

(20.32) Lead Finish: 50 microinches (minimum) gold plating

over 100 microinches (nominal) nickel plating

1 12
Versions oo [F $ ooooong l
t 0.100 TYP.
’ ADS-927MC —~ s
ADS-927MM 0255 MAX (27.940)
ADS-927/883 “(5.969)
ADS-917MC ‘ e
ADS-917MM
f b , , ] e
i y
0.190 MAX. . .
(4826) ’—J L (g-;gg)‘J =7 seane 0.600 £0.010 (g-xJ
0.018:20,002 — (‘1"8‘1‘2) Fooos (15240
(0.457) : (0.635)
1.31 MAX.
(33.02)
LI000000LL] . "
24 13 T 2 place decimal (:XX) 0.010 (+0.254)
3 place decimal (.XXX) +0.005 (+0.127)
0.80 MAX. Lead Material: Kovar alloy
Su ﬁiimoum el i g
Versions ! 12 l
TTUTTITrrontT
ADS-927GC —]
ADS-927GM o-?gow"s")r’- ?f:&;”“ 0.015
0.210 MAX. - . y
ADS"91 7GC (5.334) PIN1 0.130 TYP. MA()O(.SrgL:us
ADS-917GM INDEX —»! | ju— (3.302) for any pin
7 u [ re— VY
”] _,1 L_ 0.100 }
(2.540) 0.020 0.010 TYP.
o100TYP odio (0.508) (0.254)
.(24540) ' (1:016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER TEMP. RANGE INPUT ACCESSORIES
ADS-927MC 0 to +70°C Bipolar (+5V) ADS-B926/927 Evaluation Board (without ADS-927)
ADS-927MM —55 to +125°C Bipolar (+5V) HS-24 Heat Sink for all ADS-917/927 DDIP models
ADS-927GC 0 to +70°C Bipolar (+5V) .
ADS-927GM —55to +125°C Bipolar (+5V) Receptacles for PC board mounting can be ordered through AMP
ADS-927/883  -55t0 +125°C Bipolar (x5V) Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-917MC 0to +70°C Unipolar (0 to +10V)* For MIL-STD-883 product sp:ﬁg(_:atuon or availability of surface
ADS-917MM  -5510+125°C  Unipolar (0 to +10V)* mount packaging, contact DATEL.
:g:g: .7,2:; -5??(;710250@ 3::53:::: 8 :g ﬂga* *For more information, see ADS-917 data sheet.
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D OATEL ADS.929

INNOVATION and EXCELLENCE 14-Blt, 2M HZ, Low-Power
Sampling A/D Converters
SRR
FEATURES
* 14-Bit resolution
e 2MHz sampling rate
* No missing codes
¢ Functionally complete
¢ Small 24-pin DDIP or SMT package
¢ Low power, 1.7 Watts
e Operates from +15V or +12V supplies
e Edge-triggered, no pipeline delay
* Bipolar 5V input range
GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS
The ADS-929 is a high-performance, 14-bit, 2MHz sampling
A/D converter. This device samples input signals up to Nyquist PIN | FUNCTION PIN | FUNCTION
frequencies with no missing codes. The ADS-929 features 1 | BIT 14 (LSB) 24 | -12V/=15V SUPPLY
outstanding dynamic performance including a THD of —79dB. 2 | BIT13 23 | ANALOG GROUND
Packaged in a small 24-pin DDIP, the functionally complete 3 | BIT12 22 | +12V/+15V SUPPLY
ADS-929 contains a fast-settling sample/hold amplifier, a 4 | BIT1 21 | +10V REFERENCE OUT
subranging (two-pass) A/D converter, a precise voltage 5 | BIT10 20 | ANALOG INPUT
reference, timing/control logic, and error-correction circuitry. 6 | BIT9 19 | ANALOG GROUND
Digital input and output levels are TTL. 7 | BITs 18 | BIT 1 (MSB)
Requiring =15V (or +12V) and +5V supplies, the ADS-929 8 | BIT7 17 | BIT2
typically dissipates 1.7W (1.4W for £12V). The unit is offered 9 | BIT6 16 | START CONVERT
with a bipolar input (-5V to +5V). Models are available for use 10 | BIT5 15 | EOC
in either commercial (0 to +70°C) or military (=55 to +125°C) 11 | BIT4 14 | DIGITAL GROUND
operating temperature ranges. Applications include radar, 12 | BIT3 13 | +5V SUPPLY

sonar, spectrum analysis, and graphic/medical imaging.

+<}_L DAC
+10v 21 - REF +
REFERENCE L/Sz 1——}—‘ Ll 18 BIT 1(MSB)
out = s 17 BIT2
3 E > 12 BIT3
L G
s FLASH ; > 11 BIT4
! ADC s > 10 BIT5
E > 9 BIT6
n I DIGITAL | 3l g RmT7
CORRECTION
3 Logic [ 7 B8
ANALOG 20 "W R 1 & BT
INPUT g || = 5 BIT10
| N bl 4 BIT11
s _/ > 3 BIT12
START 16/ céﬁ?&% . ; ] = 2 BIT13
CONVERT AND R > 1 BIT14(LSB)
TIMING }
EOC 15[ %
13 14 22 19,23 24
+5V SUPPLY  DIGITAL +12V/+15V ANALOG —12V/-15V
GROUND SUPPLY GROUND SUPPLY

Figure 1. ADS-929 Functional Block Diagram
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ADS-929 D OATEL

ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL

PARAMETERS LIMITS UNITS PARAMETERS MIN. | TYP. | MAX. | UNITS

+#12V/+15V Supply (Pin 22) Oto+16 Volts °p§'§'§2325§,1"5'/’¢2a“9°' Case o 0 c

- o - - + °

12V/-15V Supply (Pin 24) 0to-16 Volts ADS-929MM/GM/383 55 — 125 ¢

+5V Supply (Pin 13) 0to +6 Volts Thermal Imoedance

Digital Input (Pin 16) 0310 +Vpp +0.3 Volts o pe 6 —

Analog Input (Pin 20) +15 Volts Oca 24 °C/Watt

Lead Temp. (10 seconds) 300 °C Storage Temperature Range 65 - +150 °
Package Type 24-pin, metal-sealed, ceramic DDIP or SMT
Weight 0.42 ounces (12 grams)

FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, +Vcc = £15V (or £12V), +Vpp = +5V, 2MHz sampling rate, and a minimum 1 minute warmup @ ynless otherwise specified.)

+25°C 0 to +70°C -55 to +125°C

ANALOG INPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. MIN. | TYP. | MAX. UNITS
Input Voltage Range @ - 5 - — 5 - — 5 - Volts
Input Resistance — 1 — — 1 — — 1 - kQ
Input Capacitance — 7 15 — 7 15 = — 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 — — +2.0 — — +2.0 — — Volts

Logic "0" - - +0.8 - - +0.8 - —_ +0.8 Volts

Logic Loading "1" — — +20 — — +20 — — +20 pA

Logic Loading "0" —_ — ~20 — — ~20 - — -20 pA
Start Convert Positive Pulse Width ® 50 200 - 50 200 - 50 200 — ns
STATIC PERFORMANCE
Resolution —_ 14 —_ - 14 —_ —_ 14 — Bits
Integral Nonlinearity (fi = 10kHz) - 0.5 — - +0.75 — - +1 —_ LSB
Differential Nonlinearity (fin = 10kHz) - 0.5 +0.95 - 0.5 +0.95 - +0.5 +0.99 LSB
Full Scale Absolute Accuracy — +0.05 0.15 — 0.15 0.4 — +0.3 0.5 %FSR
Bipolar Zero Error (Tech Note 2) — +0.05 0.15 — £0.1 +0.25 — 0.4 +0.75 %FSR
Bipolar Offset Error (Tech Note 2) — +0.05 10.15 — +0.15 0.4 — +0.4 +0.95 %FSR
Gain Error (Tech Note 2) — 0.1 0.3 — 0.3 +0.5 — 0.5 +1.25 %
No Missing Codes (fi, = 10kHz) 14 — — 14 - — 14 -_ - Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

dc to 500kHz — -80 -75 — -80 -75 — -79 -74 dB

500kHz to 1MHz — -80 -74 — -80 ~74 — -74 -67 dB
Total Harmonic Distortion (-0.5dB)

dc to 500kHz — -79 -74 — -79 ~74 — -77 -72 dB

500kHz to 1MHz — -79 -74 - -79 -74 — -72 -67 dB
Signal-to-Noise Ratio

(w/o distortion, ~0.5dB)

dc to 500kHz 76 78 — 76 78 — 75 77 — dB

500kHz to 1MHz 75 77 — 75 77 - 74 76 — dB
Signal-to-Noise Ratio ®

(& distortion, ~0.5dB)

dc to 500kHz 72 75 - 72 75 — 7 74 — dB

500kHz to 1MHz 70 75 — 70 75 — 67 73 - dB
Two-~tone Intermodulation

Distortion (fi = 200kHz,

500kHz, fs = 2MHz,

~0.5dB) - -83 — - -82 - — -80 — dB
Noise — 300 — — 450 — — 600 — pvrms
Input Bandwidth (-3dB)

Small Signal (~20dB input) — 9 — — 9 — — 9 — MHz

Large Signal (-0.5dB input) — 8 — — 8 — — 8 — MHz
Feedthrough Rejection

(fin = 1MHz) — 82 — — 82 - — 82 — dB
Slew Rate — +200 —_ — +200 - — 200 — Vips
Aperture Delay Time - +20 - — +20 - — +20 — ns
Aperture Uncertainty - 5 - - 5 - — 5 - psrms
S/H Acquisition Time

(to +0.003%FSR, 10V step) 150 190 230 150 190 230 150 190 230 ns

Overvoltage Recovery Time ® — 400 500 - 400 500 —_ 400 500 ns
A/D Conversion Rate 2 - - 2 — — 2 — — MHz
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ADS-929

+25°C 0 to +70°C ~55 to +125°C
ANALOG OUTPUT MIN. TYP. | MAX.| MIN. TYP.| MAX.| MIN. TYP.| MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift — 15 — — 15 — — 15 — ppm/°C
External Current — — 1.5 — — 15 - — 15 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +2.4 - — +2.4 — — Volts
Logic "0" - —_ +0.4 — — +0.4 — - +0.4 Volts
Logic Loading "1" — — 4 — — 4 — — 4 mA
Logic Loading "0" ____ — — 4 — — 4 — — 4 mA
Delay, Falling Edge of EOC
to Output Data Valid — — 35 — — 35 — — 35 ns
Output Coding Offset Binary
POWER REQUIREMENTS, +15V
Power Supply Range
+15V Supply +14.5 +15.0 +15.5 +14.5 +15.0 +15.5 +145 +15.0 +15.5 Volts
~15V Supply -145 -15.0 -155 -145 -15.0 155 -145 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+15V Supply — +45 +55 - +45 +55 - +45 +55 mA
-15V Supply — —43 -50 — 43 -50 —_ -43 -50 mA
+5V Supply — +80 +90 — +80 +90 — +80 +90 mA
Power Dissipation - 17 1.9 — 1.7 1.9 - 1.7 1.9 Watts
Power Supply Rejection — — +0.01 — — +0.01 — — +0.01 %FSR/%V
POWER REQUIREMENTS, =12V
Power Supply Range
+12V Supply +11.5 +12.0 +125 +115 +12.0 +12.5 +11.5 +12.0 +12.5 Volts
-12V Supply -11.5 -12.0 -125 -11.5 -12.0 -125 -11.5 -12.0 -12.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
Power Supply Current
+12V Supply — +45 +55 — +45 +55 — +45 +55 mA
-12V Supply - —43 -50 — 43 -50 — 43 -50 mA
+5V Supply — +80 +90 — +80 +90 — +80 +90 mA
Power Dissipation — 1.4 1.6 — 14 1.6 — 14 1.6 Watts
Power Supply Rejection - — +0.01 — — 10.01 — — £0.01 %FSR/%V
Footnotes:
) All power supplies must be on before applying a start convert @ Effective bits is equal to:
pulse. All supplies and the clock (START CONVERT) must be — ) -
present during warmup periods. The device must be (SNR + Distortion) — 1.76 +| 20 log __Full Scale Amplitude
continuously converting during this time. There is a slight Actual Input Amplitude __ |
degradation in performance when using +12V supplies. 02
2 See Ordering Information for 0 to +10V input range. Contact
DATEL for availability of other input voltage ranges. ® This is the time required before the A/D output data is valid after
the analog input is back within the specified range.
@ A 200ns wide start convert pulse is used for all production testing.

TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-929
requires careful attention to pc-card layout and power
supply decoupling. The device's analog and digital ground
systems are connected to each other internally. For optimal
performance, tie all ground pins (14, 19, and 23) directly to a
large analog ground plane beneath the package.

Bypass all power supplies, as well as the REFERENCE
OUTPUT (pin 21), to ground with 4.7uF tantalum capacitors in
parallel with 0.1pF ceramic capacitors. Locate the bypass
capacitors as close to the unit as possible. If the user-installed
offset and gain adjusting circuit shown in Figure 2 is used,
also locate it as close to the ADS-929 as possible.

2. The ADS-929 achieves its specified accuracies without the
need for external calibration. If required, the device's small

initial offset and gain errors can be reduced to zero using
the input circuit of Figure 2. When using this circuit, or any
similar offset and gain-calibration hardware, make
adjustments following warmup. To avoid interaction,
always adjust offset before gain.

When operating the ADS-929 from +12V supplies, do not
drive external circuitry with the REFERENCE OUTPUT.
The reference's accuracy and drift specifications may not
be met, and loading the circuit may cause accuracy errors
within the converter.

Applying a start convert pulse while a conversion is in
progress (EOC = logic "1") initiates a new and inaccurate
conversion cycle. Data for the interrupted and subsequent
conversions will be invalid.

Sampling Analog-to-Digital Converters
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ADS-929

CALIBRATION PROCEDURE
(Refer to Figures 2 and 3)

Any offset and/or gain calibration procedures should not be
implemented until devices are fully warmed up. To avoid
interaction, offset must be adjusted before gain. The ranges
of adjustment for the circuit of Figure 2 are guaranteed to
compensate for the ADS-929's initial accuracy errors and may
not be able to compensate for additional system errors.

+15V
ZERO/ X 20kQ 200kQ
OFFSET
ADJUST 2kQ
—15vV  GAIN 4
ADJUST +15V
1.98kQ To Pin 20
SIGNAL ﬂ ! A AAA of ADS-929
INPUT

50Q
-15V

Figure 2. ADS-929 Calibration Circuit

Al fixed resistors in Figure 2 should be metal-film types, and
multiturn potentiometers should have TCR's of 100ppm/°C or
less to minimize drift with temperature.

Table 1. Zero and Gain Adjust

INPUT VOLTAGE | ZERO ADJUST GAIN ADJUST
RANGE +1/2LSB +FS-11/2LSB
+5V +305pV +4.999085V
+12V/+15V —12V/-15V
+5V
47yF | 470F 4.7pF
+ + + -
0.4yF | 0.1yF 0.1pF
2 24| 13 14
19,23 18 BIT 1 (MSB)
0to +10V —20| ANALOG 17__ BiT2
INPUT 12 pirs
LLN:V)
10 g5
9 BITe
START _16 | 8 g7
CONVERT ADS-929 7 BTs
6 __ BITY
5 _ BIT10
4 BT
3 _ BIT12
21 | .10V REFERENGCE 2 BT13
+47 . out 1 BIT14(LSB)
lo.wFl - 18 EoC

Figure 3. Typical ADS-929 Connection Diagram

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This can be accomplished by connecting
LED's to the digital outputs and adjusting until certain LED's
"flicker" equally between on and off. Other approaches employ
digital comparators or microcontrollers to detect when the
outputs change from one code to the next.

For the ADS-929, offset adjusting is normally accomplished at
the point where the MSB is a 1 and all other output bits are 0's
and the LSB just changes from a 0 to a 1. This digital output
transition ideally occurs when the applied analog input is
+1/2LSB (+305uV).

Gain adjusting is accomplished when all bits are 1's and the

LSB just changes from a 1 to a 0. This transition ideally occurs

when the analog input is at +full scale minus 1 1/2 LSB’s

(+4.999085V) .

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so the converter is continuously converting. If using LED's
on the outputs, a 200kHz conversion rate will reduce flicker.

2. Apply +305pV to the ANALOG INPUT (pin 20).

3. Adjust the offset potentiometer until the output bits are
a 1 and all 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure
1. Apply +4.999085V to the ANALOG INPUT (pin 20).

2. Adjust the gain potentiometer until the output bits are all 1's
and the LSB flickers between 1 and 0.

Table 2. Output Coding

OFFSET BINARY |INPUT RANGE | BIPOLAR
MsSB LSB =5V SCALE
111111 1111 1111 +4.99939 +FS -1 LSB
11 1000 0000 0000 +3.75000 +3/4 FS
11 0000 0000 0000 +2.50000 +1/2FS
10 0000 0000 0000 0.00000 0
01 0000 0000 0000 —2.50000 -12FS
00 1000 0000 0000 -3.75000 -3/4 FS
00 0000 0000 0001 —4.99939 -FS +1 LSB
00 0000 0000 0000 ~5.00000 -FS

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765
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200ns typ. SCALE: 50ns/division
N N+1
START CONVERT .
= :--— 30ns typ.
1 i
EOC J Conversion Time I | , I_
— 360ns +20ns
: = :‘— 70ns +10ns
-l fonstyp. |, ’ .
INTERNAL SH:  — , . L Acquisition Time
— Hold —m : |"‘ 190ns typ.
310ns typ. i ;
i~ = 35nsmax.
7 grye
OUTPUTDATA  DATA (N-1) VALID /77 DATA N VALID

425ns min. !
—
]

% = Invalid Data

I
:<— 75ns max.

Figure 4. ADS-929 Timing Diagram

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package.

Electrically-insulating, thermally-conductive “pads” may be in-
stalled underneath the package. Devices should be soldered
to boards rather than “socketed”, and of course, minimal air
flow over the surface can greatly help reduce the package tem-
perature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

Sampling Analog-to-Digital Converters
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Figure 5. ADS-929 Evaluation Board Schematic
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Figure 6. ADS-929 FFT Analysis
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Figure 7. ADS-929 Histogram and Differential Nonlinearity
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ADS-929

MECHANICAL DIMENSIONS
INCHES (mm)
) 31 MAX. ,
24-Pin DDIP | (33.27) |
Versions eI re e er i i (unless i
LILldbdtdldLdbdLatdbdLdLd 2 place decimal (.XX) +0.010 (+0.254)
24 13 3 place decimal (.XXX) +0.005 (+0.127)
ADS'929MC 0.80 MAX Lead Material: Kovar alloy
ADS-929MM A(zo.az) ) Lead Finish: 50 microinches (_min;mym) gold plating
ADS—929 /883 . 1 over 100 microinches (nominal) nickel plating
ADS-919MC oo $ $ oooonap l
ADS-919MM
~
1.100
(27.940)
0.235 MAX.
(5.969)
0.200 MAX.
(5080)
0.010 79502 L
(0.254)
0. 190 MAX. X
i L (ggsg)J S IV U B 7
0.018 10 002 0.040 F,OLQE,E (15:240)
(0.457) (1.018) (0.635)
24-Pin a0
Surface Mount
Versions 0 imensi (unless otherwise indicated):
2 13 2 place decimal (XX) £0.010 (+0.254) '
3 place decimal (:XXX) £0.005 (£0.127)
-92 )
:gg-:zgga 0.80 MAX. Lead Material: Kovar alloy
(20.32) Lead Finish: 50 microinches (minimum) gold plating
ADs.91 QGC over 100 microinches (nominal) nickel plating
ADS-919GM 1 12
IJIJIJUU‘IJ—JUIJUIJUIJ
0.020 TYP. X .
0.210 MAX. (0.508) ™ (01'05204.{YP (g:g;?)
(5.334) PIN1 0.130 TYP. MAX. radius
INDEX [~-— (3.302) for any pin
= /
f o
0.100
-’j = (2.540) 0.020 0.010 TYP.
(0.508) (0.254)
0.100 TYP. 0.040
(2.540) (1.016)
ORDERING INFORMATION
OPERATING ANALOG
MODEL NUMBER  TEMP. RANGE INPUT ACCESSORIES
ADS-929MC 0to +70°C Bipolar (+5V) ADS-B919/929 Evaluation Board (without ADS-929)
ADS-929MM ~55 to +125°C Bipolar (x5V) HS-24 Heat Sink for all ADS-919/929 DDIP models
ADS-929/883 -55 to +125°C Bipolar (+5V)
ADS-929GC 0to +70°C Bipolar (+5V) Receptacles for PC board mounting can be ordered through AMP
ADS-929GM —-55 to +125°C Bipolar (+5V) Inc., Part # 3-331272-8 (Component Lead Socket), 24 required.
ADS-919MC 0to +70°C Unipolar (0 to +10V)* For MIL-STD-883 product specification, contact DATEL.
ADS-919MM —55t0 +125°C  Unipolar (0 to +10V)*
ADS-919GC 0to +70°C Unipolar (0 to +10V)* *For more information, see ADS-919 data sheet.
ADS-919GM -55t0 +125°C  Unipolar (0 to +10V)*
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D OATEL ADS-930

INNOVATION and EXCELLENCE 16‘Bit, SOOKHZ
Sampling A/D Converters

FEATURES

16-Bit resolution

500kHz sampling rate
Functionally complete
Excellent dynamic performance
83dB SNR, —89dB THD

* No missing codes

Small 40-pin TDIP package

* 3.5 Watts power dissipation
On-board FIFO

[

GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS
The Iqw-cost ADS-930 is a high-pgrformance, 16-bit, 500kHz PIN | FUNCTION PIN | FUNCTION
sampling A/D cqnverter. This dev_lce accuratgly samples 1 | +10v REF. OUT 40 | BT T (MS8)
full-scale input signals up to Nyquist frequencies with no > | BIPOLAR a0 | BIT1 (MsB)
missing codes. The dynamic performance of the ADS-930 is 3 | ANALOG INPUT s | BIT2
optimized to achieve a THD of —-89dB and a SNR of 83dB. + | ANALOG GROUND | 37 | BIT 3
Packaged in a small, 40-pin TDIP, the functionally complete 5 | OFFSET ADJUST 36 | BIT4
ADS-930 contains a fast-settling sample/hold amplifier, a 6 | GAIN ADJUST 35 | BITS
subranging (three-pass) A/D converter, an internal reference, 7 | +15V SUPPLY 34 | BIT6
on-board FIFO, timing and control logic, three-state outputs 8 | COMP.BITS 33 [ BIT7
and error-correction circuitry. Digital inputs/outputs are TTL. 9 | ENABLE 32 [ BIT8
. . . 10 | FIFO READ 31 | BITO
+ R
(Fji_eq_umng 15V and +5V supplies, the ADS-930 typically 11 | ANALOG GROUND | 30 | ANALOG GROUND
issipates 3.5 Watts. The unit is offered with a bipolar input 12 | —18v sUPPLY 20 | BIT10
range of £5V or a unipolar input range of 0 to —10V. Models
h HA ; : 13 | ANALOG GROUND | 28 | BIT 11
are available for use in either commercial (0 to +70°C) or 14 | OVERFLOW 27 | BiT 12
military (=55 to +125°C) operating temperature ranges. —
15 | EOC 26 | BIT13
Typical applications include radar, sonar, medical/graphic 16 | +5V SUPPLY 25 | BIT14
imaging, and FFT spectrum analysis. 17 | START CONVERT 24 | DIGITAL GROUND
18 | DIGITAL GROUND 23 | FIFO/DIR
19 | FSTAT1 22 | BIT15
20 | FSTAT2 21 | BIT 16 (LSB)
GAIN 19 FSTAT1
GAIN ADJUST 6 ADJUST 20 FSTAT2
ﬂ CKT. 23 FIFO/DIR
l_—_;—— 10 FIFO READ
+10v PRECISION || 40 BIT 1 (MSB)
REF. OUT 1 +10V S > > 39 BIT 1 (MSB)
REFERENCE - 138 BIT2
> |—» 37 BIT 3
OFFSET 5| | < F—> o« |»36BIT4
ADJUST ° OFFeET %I - = lafssBms
Qui| cusToM |—»f @ | 534 BITE
POWER and GROUNDING BIPOLAR 2 CKT. § 3 E GATE | 28 [ssemry
ANALOG GROUND 4, 11, 13, 30 aEL| ARRAY |l B L yla s
DIGITAL GROUND 24,18 c8% s &5 [fstBiTe
+5V SUPPLY 16 2° —» E [»298T10
—15V SUPPLY 12 F4 . 3 28It
+15V SUPPLY 7 ANALOG 5 S < L > 27 BIT 12
— |- 26 BIT 13
- |- 25 BIT 14
> |-» 22 BIT 15
— || 21 BIT 16 (LSB)
Coﬁiéﬁ 17 TIMING AND _‘—“T T_ 9 ENABLE
— LOGIC CONTROL 14 OVERFLOW
EOC 15
COMP. BITS 8

Figure 1. ADS-930 Functional Block Diagram
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ADS-930
ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL
PARAMETERS LIMITS UNITS PARAMETERS MIN. TYP. | MAX. | UNITS
+15V Supply (Pin7) 0to +16 Volts Operating Temp. Range, Case
~15V Supply (Pin 12) 0to-16 Volts ADS-930MC 0 - +70 °C
+5V Supply (Pin 16) 0to +6 Volts ADS-930MM -55 - +125 °C
Digital Inputs (Pins 8,9,10,17,23) ~0.3t0 +Vpp +0.3 Volts Thermal Impedance
Analog Input (Pin 3) Ojc - 4 — °C/Watt
Unipolar ~12510 +125 Volts Bca - 18 — | °CWatt
Bipolar —751t0 +12.5 Volts Storage Temperature Range -65 - +150 °C
Lead Temperature (10 seconds) 300 °C Package Type 40-pin, metal-sealed, ceramic TDIP
Weight 0.56 ounces (16 grams)

FUNCTIONAL SPECIFICATIONS
(Ta= +25°C, £Vco = £15V, +Vpp = +5V, 500kHz sampling rate, and a minimum 5 minute warmup © unless otherwise specified.)

+25°C 0 to +70°C =55 to +125°C
ANALOG INPUT MIN. TYP. | MAX. | MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Input Voltage Ranges

Bipolar - 15 - - 15 - - 15 -_ Volts

Unipolar — 0to-10 — — Oto-10 — — 0to-10 — Volts
Input Resistance 14 15 1.7 14 15 1.7 14 15 1.7 kQ
Input Capacitance — 7 15 — 7 15 — 7 15 pF
DIGITAL INPUTS
Logic Levels

Logic "1" +2.0 - — +2.0 — - +2.0 — — Volts

Logic "0" — — +0.8 — — +0.8 — — +0.8 Volts

Logic Loading "1" . — — +20 — — +20 - - +20 WA

Logic Loading "0" @ — - 20 — — -20 — - 20 pA
Start Convert Positive Pulse Width @ 175 200 215 175 200 215 175 200 215 ns
STATIC PERFORMANCE
Resolution - 16 - - 16 — — 16 — Bits
Integral Nonlinearity (fi, = 10kHz) — 1.0 — — 1.5 — — +2.0 — LSB
Differential Nonlinearity (fi, = 10kHz) — +0.75 — — +1.0 — — +1.5 — LSB
Full Scale Absolute Accuracy - +0.05 +0.18 - +0.2 +0.5 - +0.5 +0.8 %FSR
Unipolar Zero Error (Tech Note 2) - 10.05 +0.085 - +0.1 +0.25 - +0.25 +0.5 %FSR
Bipolar Zero Error (Tech Note 2) - 10.05 +0.085 - +0.15 +0.25 - +0.25 +0.5 %FSR
Bipolar Offset Error (Tech Note 2) - +0.05 +0.15 - +0.1 +0.25 — +0.25 0.5 %FSR
Gain Error (Tech Note 2) — £0.1 10.15 — 10.15 £0.35 — 10.25 +0.65 %
No Missing Codes (fi, = 10kHz) 16 - - 16 - —_ 15 —_ — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)

dc to 100kHz - -91 — — -91 — — -87 — dB

100kHz to 250kHz - -86 — — -86 — — -84 —_ dB
Total Harmonic Distortion (-0.5dB)

dc to 100kHz — -89 -81 — -89 -81 - -85 -76 dB

100kHz to 250kHz - -84 — - -84 — — -82 — dB
Signal-to-Noise Ratio

(w/o distortion, —0.5dB)

dc to 100kHz 81 83 - 81 83 — 75 80 — dB

100kHz to 250kHz — 80 - — 80 — — 79 — dB
Signal-to-Noise Ratio ©®

(& distortion, -0.5dB)

dc to 100kHz 78 81 — 77 81 — 72 78 — dB

100kHz to 250kHz — 78 — — 78 — — 76 — dB
Two-tone Intermodulation

Distortion (fi, = 100kHz,

240kHz, fs = 500kHz,

-0.5dB) — -82 — — -82 — — -81 - dB
Noise — 150 — — 150 — — 150 — pVirms
Input Bandwidth (-3dB)

Small Signal (-20dB input) - 2 —_ —_ 2 - - 2 - MHz

Large Signal (-0.5dB input) — 1.1 - — 1.1 — — 1.1 — MHz
Feedthrough Rejection (fi, = 250kHz) - 92 - —-_ 92 - - 92 - dB
Slew Rate - +80 —_ - 180 - - 180 - Vips
Aperture Delay Time - +10 _ - +10 - - +10 _ ns
Aperture Uncertainty — 5 — - 5 — — 5 — ps ms
S/H Acquisition Time

( to +0.003%FSR, 10V step) — 460 545 — 460 545 — 460 545 ns
Overvoltage Recovery Time - 600 1000 — 600 1000 - 600 1000 ns
A/D Conversion Rate 500 — — 500 - — 500 - — kHz

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax:

: 508-339-6356  For Immediate Assistance 800-233-2765



ADS-930

+25°C 0 to +70°C -55 to +125°C
ANALOG OUTPUTS MIN. | TYP. | MAX. | MIN. TYP. | MAX. MIN. TYP. | MAX. UNITS
Internal Reference
Voltage +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 +9.95 +10.0 +10.05 Volts
Drift — £10 - - +10 - - 10 — ppm/°C
External Current — — 1 — — 1 — -~ 1 mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +2.4 — — +2.4 — — Volts
Logic "0" - - +0.4 - —_ +0.4 —_ - +0.4 Volts
Logic Loading "1" — — —4 — - —4 — — -4 mA
Logic Loading "0" — — +4 — —_ +4 _ - +4 mA
Delay, Falling Edge of ENABLE
to Output Data Valid — — 10 — — 10 — — 10 ns

Output Coding Straight binary, offset binary, two’s complement, complementary binary, complementary offset binary, C2C
POWER REQUIREMENTS
Power Supply Ranges
+15V Supply +145 +15.0 +15.5 +14.5 +15.0 +155 +14.5 +15.0 +15.5 Volts
-15V Supply -145 -15.0 -15.5 -145 -15.0 -155 -145 -15.0 -15.5 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.75 Volts
Power Supply Currents
+15V Supply — +110 +130 - +110 +130 — +110 +130 mA
-15V Supply — -100 -125 — -100 -125 — -100 -125 mA
+5V Supply — +80 +90 — +80 +90 — +80 +90 mA
Power Dissipation — 35 4.25 — 3.5 4.25 — 35 4.25 Watts
Power Supply Rejection — — 10.02 — — +0.02 — — +0.02 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert ® A 200ns wide start convert pulse is used for all production

pulse. Ali supplies and the clock (START CONVERT) must be
present during warmup periods. The device must be continuous-
ly converting during this time.

testing. For applications requiring lower than 500kHz sampling
rates, wider start convert pulses can be used.

all of the ADS-930's digital outputs.
When pin 8 has a logic “1" applied and the ADS-930 is

@ Effective bits is equal to: )
® When COMP. BITS (pin 8) is low, logic loading “0" will be —350uA. (SNR + Distortion) —1.76 + I;log Full Scale Amplitude :,
Actual Input Amplitude
6.02
TECHNICAL NOTES operated within its unipolar 0 to —10V input range, the
output coding is straight binary. Applying a logic “0" to pin
1. Obtaining fully specified performance from the ADS-930 8 under these conditions changes the output coding to
requires careful attention to pc-card layout and power complementary binary.
supply decoupling. The device’s analog and digital ground
systems are connected to each other internally. For When pin 8 has a logic “1" applied and the ADS-930 is
optimal performance, tie all ground pins (4, 11, 13, 18, 24, operated within its bipolar +5V input range, the output
and 30) directly to a large analog ground plane beneath coding is offset binary. Applying a logic “0" to pin 8 under
the package. these conditions changes the coding to complementary
offset binary. Using the MSB output (pin 40) instead of the
Bypass all power supplies and the +10V reference output MSB output (pin 39) under these conditions changes the
to ground with 4.7uF tantalum capacitors in parallel with respective output codings to two’s complement and
0.1pF ceramic capacitors. Locate the bypass capacitors complementary two’s complement.
as close to the unit as possible. o .
Pin 8 is TTL-compatible and can be directly driven with
2. The ADS-930 achieves its specified accuracies without the digital logic in applications requiring dynamic control over
need for external calibration. If required, the device’s its function. There is an internal pull-up resistor on pin 8
small initial offset and gain errors can be reduced to zero allowing it to be either connected to +5V or left open when
using the adjustment circuitry shown in Figure 2. When alogic “1" is required.
using this circuitry, or any similar offset and gain ——
calibration hardware, make adjustments following warmup. 4. To enable the three-state outputs, connect ENABLE (pin 9)
To avoid interaction, always adjust offset before gain. Tie to a logic “0" (low). To disable, connect pin 9 to a logic “1"
pins 5 and 6 to ANALOG GROUND (pin 4) if not using (high).
offset and gain adjust circuits.
5. Applying a start convert pulse while a conversion is in
3. Pin 8 (COMP. BITS) is used to select the digital output progress (EOC = logic “1") will initiate a new and probably
coding format of the ADS-930. See Tables 3a and 3b. inaccurate conversion cycle.
When this pin has a TTL logic “0" applied, it complements
6. Do not enable/disable or complement the output bits or

read from the FIFO during the conversion process (from
the falling edge of START CONVERT to the falling edge of
EOC).

Sampling Analog-to-Digital Converters
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INTERNAL FIFO OPERATION

The ADS-930 contains an internal, user-initiated, 18-bit,
16-word FIFO memory. Each word in the FIFO contains the
16 data bits as well as the MSB and overflow bits. Pins 23
(FIFO/DIR) and 10 (FIFO READ) control the FIFO’s operation.
The FIFO’s status can be monitored by reading pins 19
(FSTAT1) and 20 (FSTAT2).

When pin 23 (FIFO/DIR) has a logic “1" applied, the FIFO is
inserted into the digital data path. When pin 23 has a logic “0"
applied, the FIFO is transparent, and the output data goes
directly to the output three-state register (whose operation is
controlled by pin 9 (ENABLE)). Read and write commands to
the FIFO are ignored when the ADS-930 is operated in the
“direct” mode. It takes a maximum of 20ns to switch the FIFO
in or out of the ADS-930's operation.

FIFO WRITE and READ Modes

Once the FIFO has been enabled (pin 23 high), digital data is
automatically written to it, regardless of the status of FIFO
READ (pin 10). Assuming the FIFO is initially empty, it will
accept data (18-bit words) from the next 16 consecutive A/D
conversions. As a precaution, pin 10 (which controls the
FIFO’s READ function) should not be low when data is first
written to an empty FIFO.

When the FIFO is initially empty, digital data from the first

Once the FIFO is full (indicated by FSTAT1 and FSTAT2 both
="“1"), it can be read by dropping the FIFO READ line (pin 10)
to a logic “0" and then applying a series of 15 rising edges to
the read line. Since the first data word is already present at
the FIFO output, the first read command (the first rising edge
applied to FIFO READ) will bring data from the second
conversion to the output. Each subsequent read
command/rising edge brings the next word to the output lines.
If a read command is issued after the FIFO has been emptied,
the last word (the 16th conversion) will remain present at the
outputs.

FIFO Reset Feature

At any time, the FIFO can be reset to an empty state by putting
the ADS-930 into its “direct” mode (logic “0" applied to pin 23,
FIFO/DIR) and also applying a logic “0" to the FIFO READ line
(pin 10). The empty status of the FIFO will be indicated by
FSTAT1 going to a “0" and FSTAT2 going to a “1". The status
outputs will change 40ns after the control signals have been
applied.

FIFO Status, FSTAT1 and FSTAT2

The status of the data in the FIFO can be monitored by reading
the two status pins, FSTAT1 (pin 19) and FSTAT2 (pin 20).

conversion (the “oldest” data) appears at the output of the CONTENTS FSTAT1  FSTAT2
FIFO immediately after the first conversion has been
completed and remains there until the FIFO is read. Empty (0 words) 0 1
<half full (<7 words) 0 0
If the output three-state register has been enabled (logic “0" half-full or more (=8 words) 1 0
applied to pin 9), data from the first conversion will appear at Full (16 words) 1 1
the output of the ADS-930. Attempting to write a 17th word to
a full FIFO will result in that data, and any subsequent
conversion data, being lost.
Table 1. FIFO Delays
DELAY PIN  TRANSITION MIN. TYP. MAX. UNITS
1
Direct mode to FIFO enabled 23 o/ - 10 20 ns
1
FIFO enabled to direct mode 23 _\_ o - 10 20 ns
1
FIFO READ to output data valid 10 v - - 40 ns
FIFO READ to status update when changing 1_\‘#
from <half full (1 word) to empty 10 0 - - 28 ns
FIFO READ to status update when changing _/4——1
from >half full (8 words) to <half full (7 words) 10 0 - - 110 ns
FIFO READ to status update when changing _/4_‘
from full (16 words) to >half full (15 words) 10 0 - - 190 ns
Falling edge of EOC to status update when writing 1—\_
first word into empty FIFO 15 0 - - 190 ns
Falling edge of EOC to status update when 5
changing FIFO from <half full (7 words) to 15 N - - 110 ns
>half full (8 words) 0
Falling edge of EOC to status update when filling 1—\_
FIFO with 16th word 15 0 - - 28 ns

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For Immediate Assistance 800-233-2765
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CALIBRATION PROCEDURE

\ 4. To confirm proper operation of the device, vary the applied
(Refer to Figure 2 and Tables 2, 3a, and 3b)

input voltage to obtain the output coding listed in Table 3a.

Connect the converter per Table 2 for the appropriate input
voltage range. Any offset/gain calibration procedures should
not be implemented until the device is fully warmed up. To

Table 2. Input Connections

avoid interaction, adjust offset before gain. The ranges of INPUT RANGE | INPUT PIN | TIE TOGETHER
adjustment for the circuits in Figure 2 are guaranteed to _ - -
compensate for the ADS-930's initial accuracy errors and may 0 tis\}ov E:: g ﬁ:g: f 2:3 g
not be able to compensate for additional system errors.

A/D converters are calibrated by positioning their digital

outputs exactly on the transition point between two adjacent THERMAL REQUIREMENTS

digital output codes. This is accomplished by connecting
LED’s to the digital outputs and performing adjustments until
certain LED’s “flicker” equally between on and off. Other
approaches employ digital comparators or microcontrollers to
detect when the outputs change from one code to the next.

For the ADS-930, offset adjusting is normally accomplished
when the analog input is 0 minus 1/2LSB (-76uV). See Table
4a for the proper bipolar and unipolar output coding.

Gain adjusting is accomplished when the analog input is at
nominal full scale minus 1 1/2LSB’s (-9.999771V for unipolar
and +4.999771V for bipolar).

Note: Connect pin 5 to ANALOG GROUND (pin 4) for
operation without zero/offset adjustment. Connect pin 6 to
pin 4 for operation without gain adjustment.

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
17) so that the converter is continuously converting.

2. For unipolar or bipolar zero/offset adjust, apply —=76.3uV to
the ANALOG INPUT (pin 3).

3. For a bipolar input — Adjust the offset potentiometer until
the code flickers between 1000 0000 0000 0000 and 0111
1111 1111 1111 with pin 8 tied high (offset binary) or
between 0111 1111 1111 1111 and 1000 0000 0000 0000
with pin 8 tied low (complementary offset binary).

For a unipolar input — Adjust the offset potentiometer until
all output bits are 0's and the LSB flickers between 0 and 1
with pin 8 tied high (straight binary) or until all output bits
are 1's and the LSB flickers between 0 and 1 with pin 8
tied low (complementary binary).

4. Two’s complement coding requires using BIT 1 (MSB) (pin
40). With pin 8 tied high, adjust the trimpot until the output
code flickers between all 0's and all 1's.

Gain Adjust Procedure

1. Apply +4.999771V to the ANALOG INPUT (pin 3) for
bipolar gain adjust or apply —-9.999771V to pin 3 for
unipolar gain adjust.

2. For a unipolar input — Adjust the gain potentiometer until
all output bits are 1's and the LSB flickers between a 1 and
0 with pin 8 tied high (straight binary) or until all output bits
are O's and the LSB flickers between a 1 and 0 with pin 8
tied low (complementary binary).

For a bipolar input — Adjust the gain potentiometer until all
output bits are 1's and the LSB flickers between a 1 and 0
with pin 8 tied low (complementary offset binary) or until all
output bits are 0's and the LSB flickers between a 1 and 0
with pin 8 tied high (offset binary).

3. Two’s complement coding requires using pin 40. With pin 8
tied high, adjust the gain trimpot until the output code
flickers equally between 1000 0000 0000 0000 and 1000
0000 0000 0001.

All DATEL sampling A/D converters are fully characterized
and specified over operating temperature (case) ranges of 0 to
+70°C and —55 to +125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks
or forced-air cooling. Thermal impedance figures for each de-
vice are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL'’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

+5V
+15V

7 12 16

ANALOG DIGITAL 1 o
GROUND GROUND 14 OverrLow
2] aipoLAR 0 BT MSB)
39
- 1] +10v 38 B'I;(MSB)
| ¥ REF. OUT ADS-930 37 g3
0.1F 4.7uF % BiTa
_ggﬁ BITS
3| AnaLoG 3 bITe
\_/\ —{ INPUT 3 o7
- 12— airs
L 7] srarT convert 2; BIT9
T
— 1% esTaAT1 28 g:.,.:?
20
—2 FsTAT2 Hor— BT 12
o BIT 13
+5V 0——1° FIFO READ 25 T4
s 122 gT1s
_[——| ComP.BiTS 21 BIT 16 (LSB)
= ____|9
ENABLE
OFFSET GAIN o
ADJUST ADJUST  FIFO/BIR
5 6 23
S5V 415V =
+15V 15V
20k 20k2

Figure 2. Bipolar Connection Diagram
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N SCALE: 50ns/division
i A T S—- :
i START 175ns min., 200ns typ., 215ns max. N+1 ;
| CONVERT
% I 700ns +30ns {
780ns +30ns: |r Conversion Time
EOC h
1 140ns max. :
‘: 10ns min. | -+ 10ns min.
— :«- 25ns max. : -+ :‘ ™~ 25ns max.
_ 2 _J Hold 1.54ps typ. - Acqqisitiqn Time ' |
INTERNAL SH : 460ns typ., 545ns max.
: I
; 1
1.39us min. !
OUTPUT _
DATA DATA N-1 VALID DATA N VALID

7 -»~| == 30ns min.
é = DATA INVALID

Figure 3. ADS-930 Timing Diagram

Amplitude Relative to Full Scale (dB)
3

-130 | T 17 * T i I
-140

0 25 50 75 100 125 150 175 200 225 250
Frequency (kHz)

Figure 4. FFT Analysis of ADS-930
(fs = 500kHz, fin = 98kHz, Vin = —0.5dB, 4096-point FFT)
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STRAIGHT BIN. COMP. BINARY

Table 3a. Output Coding

uNIPOLAR | RUT OUTPUT CODING oNPUT BIPOLAR
SCALE meR MSR SCALE
0Oto-10v | MSB LSB| MSB LSB | MSB LSB | MSB LSB 5V
-FS+1LSB -9.999847 | 1111 1111 1111 1111 | 0000 0000 0000 0000 0111 1111 1111 1111 | 1000 0000 0000 0000 +4.999847 +FS-1LSB
~FS +1 1/2LSB | -9.999771 LSB "1" to "0" LSB"0"to "1" LSB "1"to "0" LSB "0"to "1" +4.999771 | +FS -1 1/2LSB
-7/8 FS -8.750000 | 1110 0000 0000 0000 | 0001 1111 11111111 | 0110 0000 0000 0000 | 1001 1111 1111 1111 +3.750000 +3/4 FS
-3/4FS —7.500000 | 1100 0000 0000 0000 | 0011 1111 1111 1111 | 0100 0000 0000 0000 | 1011 1111 1111 1111 +2.500000 +1/2FS
-1/2FS -5.000000 | 1000 0000 0000 0000 | 011111111111 1111 | 0000 0000 00000000 | 1111 1111 1111 1111 0.000000 0
—1/2 FS -1/2 LSB| —4.999924 | 0111 1111 1111 1111 | 1000 0000 0000 0000 1111 1111 1111 1111 | 0000 0000 0000 0000 —0.000076 —1/2LSB
-1/4FS —2.500000 | 0100 0000 0000 0000 | 1011 1111 1111 1111 1100 0000 0000 0000 | 0011 1111 1111 1111 —2.500000 —1/2FS
-1/8 FS -1.250000 | 0010 0000 0000 0000 | 1101 1111 1111 1111 | 1010 0000 0000 0000 | 0101 1111 1111 1111 —3.750000 -3/4FS
-1LsB ~0.000153 | 0000 6000 0000 0001 | 1111 111111111110 | 1000 0000 0000 0001 | 0111 11111111 1110 —4.999847 | _FS+1LSB
-1/2LSB —0.000076 LSB "0"to "1" LSB "1"to "0" LSB "0" to "1" LSB "1" to "0" —4.999924 | _Fs . 1/2LSB
0 0.000000 | 0000 0000 0000 0000 | 11111111 1111 1111 1000 0000 0000 0000 | 0111 1111 1111 1111 —5.000000 -FS
COMP. OFF. BIN. OFFSET BINARY COMP. TWO'S COMP. TWO'S COMP.
MECHANICAL DIMENSIONS
INCHES (mm)
2.12/2.07
(53.85/52.58) —
Dimension Tolerances (unless otherwise indicated):
R N N R R R R R 2 place decimal (.XX) £0.010 (+0.254)
40 21 3 place decimal (.XXX) +0.005 (+0.127)
Lead Material: Kovar alloy
Lead Finish: 50 microinches (minimum) gold plating
1117108 over 100 microinches (nominal) nickel plating
(28.20/27.43)
1 20
r‘|r'\r‘|r1r‘|r'\r—|r1r-\r“|r-|r'\rF mrararrararamm
L6 I N N O O O {58 30 O N B B W )
L_ 0.100 TYP.
(2.540)
1.900 +0.008
(48.260)
0.245 MAX.
(6.223) PIN 1 INDEX
(A ONTOP) 0.200/0.175
* ‘ (5.080/4.445)
r
} T 0.015/0.009
B (0.381/0.229)
0.210 MAX. {
(5.334) 0.900
0.018 £0.002 0.110/0.090 Li -900 £0.010 _J 0.110/0.090
«usﬂ)t (2.794/2.286) - (22.86) (2.794/2.286
00450035 SPUANE.
(1.143/0.889) — > 0.035/0.015
(0.889/0.381)
ORDERING INFORMATION
MODEL NUMBER SPECIFIED TEMPERATURE RANGE Table 3b. Setting Coding Selection (Pin 8) for Desired Output
ADS-930MC 0to +70°C
ADS-930MM -55to +125°C OUTPUT FORMAT PIN 8 LOGIC LEVEL
ACCESSORIES 3‘”"9:“ B"“:’Y . (‘)
. | omplementary Bina
ADS-EVAL3 Evaluation Board (without ADS-930) Oﬁseﬂ B y Binary ]
Hs-40 Heat Sink ry :
Complementary Offset Binary 0
Receptacles for PC board mounting can be ordered Two's Complement 1
through AMP Inc., Part #3-331272-8 (Component Lead (Using MSB, pin 40)
Socaket), 40 requng?_l._Eior availability of MIL-STD-883 Complementary Two's Complement 0
product, contact . (Using MSB, pin 40)
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D OATEL ADS.931

INNOVATION and EXCELLENCE 1 6-Bit, 1MHz
PRELIMINARY PRODUCT DATA Sampling A/D Converters
FEATURES

* 16-Bit resolution

1MHz sampling rate

Functionally complete

* No missing codes over full military temperature range
Edge-triggered

x5V supplies, 1.85 Watts

Small, 40-pin, ceramic TDIP

87dB SNR, ~89dB THD

Ideal for both time and frequency-domain applications

GENERAL DESCRIPTION
The low-cost ADS-931 is a 16-bit, 1MHz sampling A/D INPUT/OUTPUT CONNECTIONS
converter. This device accurately samples full-scale input

h ; . : L PIN | FUNCTION PIN | FUNCTION
signals up to Nyquist frequencies with no missing codes. The
dynamic performance of the ADS-931 has been optimized to 1| +3:2VREF. OUT 40 | NO CONNECTION
achieve a signal-to-noise ratio (SNR) of 87dB and a total 2 | ANALOG GROUND | 39 | NOCONNECTION
harmonic distortion (THD) of —89dB. 3 | ANALOG INPUT 38 | +5V ANALOG SUPPLY

4 | ANALOG GROUND | 37 | -5V SUPPLY
Packaged in a 40-pin TDIP, the functionally complete ADS-931 5 | OFFSET ADJUST 36 | ANALOG GROUND
contains a fast-settling sample-hold amplifier, a subranging 6 | GAINADJUST 35 | COMP.BITS
(two-pass) A/D converter, an internal reference, timing/control 7 | DIGITAL GROUND 34 | OUTPUT ENABLE
logic, and error-correction circuitry. Digital input and output 8 | FIFODIR 33 | OVERFLOW
levels are TTL. The ADS-931 only requires the rising edge of 9 | FIFO READ 32 | EOC
the start convert pulse to operate. 10 | FSTAT1 31 +5V DIGITAL SUPPLY
. i o 11 | FSTAT2 30 | DIGITAL GROUND

Requiring only 135V'Supp|les, thg AD$-931 dissipates 1.85 12 | START CONVERT 20 | BIT1(MSB)
Watts. The device is offered with a bipolar (+2.75V) analog 13 | BIT 16 (LSB) 28 | BIT1(MSB)
input range. Models are available for use in either commercial 14 | BIT15 27 | BIT2
(0 to +70°C) or military (—55 to +125°C) operating temperature 15 | BIT14 26 | BIT3
ranges. A proprietary, auto-calibrating, error-correcting circuit 16 | BIT13 25 | BIT4
enables the device to achieve specified performance over the 17 | BIT12 24 | BITS
full military temperature range. Typical applications include 18 | BIT11 23 | BIT6
medical imaging, radar, sonar, communications and 19 | BIT10 22 | BIT?
instrumentation. 2 | BIT9 21 | BITS

GAIN 10 FSTAT1
GAIN ADJUST 6 |_ml ADJUST 11 FSTAT2.
CKT. 8 FIFODIR
§ 1 °FIFOREAD
REF BT 1 Pnglzs\;ON > ™| 29 BIT 1 (MSB)
’ REFERENCE 1 L 28 BIT 1 (MSB)
— = 27 BIT2
l=| 26 BIT3
. ':: x = 258BIT4
OFFSET = S—— W el 24 BITS
POWER and GROUNDING OFFSET g5 | gl ADJUST &% —— w ‘g e 23 BIT6
ANALOG GROUND 2,4,36|  ADJUST CKT. 9ok | custom = TE ej2zEiT7
<Ow GATE [—» b e 21 BIT8
DIGITALGROUND 7,30 ey i ae
+5V DIGITAL SUPPLY 31 JGZ| ARRAY | o2 = 20BT9
o9 1 E = 19BIT10
—5V SUPPLY a7 98 E
+5V ANALOG SUPPLY 38 Es — 3 e BT
NOCONNECTION 39,40 |  ANALOG SAMPLE) 2 ] Ll 17 BIT 12
3 ] | 16 BIT 13
INPUT HOLD
1 s 15 BIT 14
— = 14 BIT 15
| [ 13 BIT 16 (LSB)
START .
CONVERT 12 TIMING AND 34 OUTPUT ENABLE
o5 52 LOGIC CONTROL 33 OVERFLOW
COMP. BITS 35

Figure 1. ADS-931 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL
PARAMETERS LIMITS UNITS PARAMETERS MIN. | TYP. | MAX. | UNITS
+5V Supply (Pins 31, 38) 0to+6 Volts Operating Temp. Range, Case
-5V Supply (Pin 37) Oto—6 Volts ADS-931MC 0 — +70 °C
Digital Inputs (Pins 8,9,12,34,35) -0.3t0 +Vpp +0.3 Volt ADS-931MM -55 - +125 °C
Analog Input (Pin 3) £5 Volts Thermal Impedance
Lead Temperature (10 seconds) 300 °C Ojc - 4 - °C/Watt
Oca - 18 — °C/Watt
Storage Temperature Range —65 - +150 °C
Package Type 40-pin, metal-sealed, ceramic TDIP
Weight 0.56 ounces (16 grams)
FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, £Voc = +5V, +Vpp = +5V, 1MHz sampling rate, and a minimum 1 minute warmup @ unless otherwise specified.)
+25°C 0 to +70°C -55 to +125°C
ANALOG INPUT MIN. | TYP. | MAX. MIN. | TYP. | MAX. MIN. | TYP. | MAX. UNITS
Input Voltage Range
Bipolar — +2.75 — — +2.75 - —_ +2.75 — Volts
Input Resistance — 500 — — 500 — — 500 — kQ
Input Capacitance - 10 15 — 10 15 — 10 15 pF
DIGITAL INPUTS
Logic Levels
Logic "1" +2.0 — — +2.0 — — +2.0 — - Volts
Logic "0" — — +0.8 - - +0.8 — - +0.8 Volts
Logic Loading "1" — — +20 - — +20 - - +20 pA
Logic Loading "0" @ — - -20 — - -20 — — -20 pA
Start Convert Positive Pulse Width ® - 500 —_ - 500 - - 500 - ns
STATIC PERFORMANCE
Resolution - 16 - - 16 — - 16 — Bits
Integral Nonlinearity (fi, = 10kHz) — +1 — — +1.5 — — +2 — LSB
Differential Nonlinearity (fi, = 10kHz) -0.95 +0.75 +1.0 —0.95 +0.75 +1.0 -0.95 +0.75 +15 LSB
Full Scale Absolute Accuracy - +0.15 +0.3 - +0.3 +0.5 - +0.5 +0.8 %FSR
Bipolar Zero Error (Tech Note 2) — 0.1 0.2 — 0.2 0.4 — +0.4 +0.6 %FSR
Bipolar Offset Error (Tech Note 2) — 0.1 0.2 — +0.2 +0.4 — +0.4 +0.6 %FSR
Gain Error (Tech Note 2) - +0.15 +0.3 — +0.3 +0.5 — +0.5 £0.8 %
No Missing Codes (fi, = 10kHz) 16 —_ - 16 — - 16 — — Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)
dc to 100kHz —_ -89 -83 — -89 -83 — -89 -79 dB
100kHz to 500kHz —_ -86 -80 — -86 -80 - -84 -78 dB
Total Harmonic Distortion (-0.50B)
dc to 100kHz — -89 -81 — -89 -81 — -85 -78 dB
100kHz to 500kHz - -84 -79 - -84 =79 — -82 =77 dB
Signal-to-Noise Ratio
(w/o distortion, -0.5dB)
dc to 100kHz 82 87 — 82 87 — 80 84 — dB
100kHz to 500kHz 81 85 — 81 85 —_ 79 82 —_ dB
Signal-to-Noise Ratio @
(& distortion, —0.5dB)
dc to 100kHz 80 83 — 80 83 — 78 81 — dB
100kHz to 500kHz 79 81 —_ 79 81 — 77 80 — dB
Noise - 60 - - 60 - - 60 - pvrms
Two-tone Intermodulation
Distortion (fin = 100kHz,
240kHz, fs = 500kHz,
-0.5dB) - -87 — - -87 - _ -87 - dB
Input Bandwidth (-3dB)
Small Signal (~20dB input) —_ 28 - - 28 - - 2.8 - MHz
Large Signal (-0.5dB input) —_ 23 - - 23 - - 2.3 - MHz
Feedthrough Rejection
(fin = 500kHz) —_ 90 — — 90 — — 90 — dB
Slew Rate - +47 - - +47 - - +47 - Vips
Aperture Delay Time — -5 — — -5 — — -5 — ns
Aperture Uncertainty — 3 — — 3 — — 3 — ps rms
S/H Acquisition Time
(to +0.001%FSR, 5.5V, step) 650 700 750 650 700 750 650 700 750 ns
Overvoltage Recovery Time ©® —_ 500 1000 - 500 1000 - 500 1000 ns
A/D Conversion Rate 1 - - 1 — — 1 — — MHz
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+25°C 0to +70°C -55 to +125°C
ANALOG OUTPUT MIN. | TYP. | MAX. MIN. | TYP. | MAX. MIN. | TYP. | MAX. UNITS
Internal Reference
Voltage — +3.2 — — +3.2 — — +3.2 — Volts
Drift — +30 — — +30 — — +30 — ppm/°C
External Current - 5 — — 5 — — 5 — mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +2.4 — — +2.4 — - Volts
Logic "0" - - +0.4 - - +0.4 - - +0.4 Volts
Logic Loading "1" — — —4 — — ~4 — — -4 mA
Logic Loading "0" — — +4 — — +4 — — +4 mA
Output Coding Complementary Offset Binary, Complementary Two's Complement, Offset Binary, Two’s Complement
POWER REQUIREMENTS
Power Supply Range ®
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.9 +5.0 +5.25 Volts
-5V Supply —4.75 -5.0 -5.25 -4.75 -5.0 -5.25 -4.9 -5.0 -5.25 Volts
Power Supply Current
+5V Supply - +220 — — +220 — — +220 — mA
-5V Supply - -150 — — -150 — — -150 - mA
Power Dissipation — 1.85 2.1 — 1.85 2.1 — 1.85 2.1 Watts
Power Supply Rejection - - +0.07 - - +0.07 - - +0.07 %FSR/%V
Footnotes:
®  All power supplies must be on before applying a start convert @  Effective bits is equal to:

pulse. All supplies and the clock (START CONVERT) must be Full Scale Amplitude
present during warmup periods. The device must be continu- (SNR + Distortion) =1.76 + | 20 log [ullcele Ampluce ‘—t
ously converting during this time. Actual Input Amplitude
@  When COMP. BITS (pin 35) is low, logic loading “0" will be 6.02
—350pA.
® This is the time required before the A/D output data is valid
® A 500ns wide start convert pulse is used for all production test- once the analog input is back within the specified range.
ing. For applications requiring less than a 1MHz sampling rate,
wider start convert pulses can be used. ® The minimum supply voltages of +4.9V and —4.9V for +Vpp are
required for -55°C operation only. The minimum limits are
+4.75V and —4.75V when operating at +125°C.
TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-931
requires careful attention to pc-card layout and power
supply decoupling. The device’s analog and digital
ground systems are connected to each other internally.
For optimal performance, tie all ground pins (2, 4, 7, 30
and 36) directly to a large analog ground plane beneath
the package.

Bypass all power supplies and the +3.2V reference output
to ground with 4.7pF tantalum capacitors in parallel with
0.1uF ceramic capacitors. Locate the bypass capacitors
as close to the unit as possible.

The ADS-931 achieves its specified accuracies without
the need for external calibration. If required, the device’s
small initial offset and gain errors can be reduced to zero
using the adjustment circuitry shown in Figure 2. When
using this circuitry, or any similar offset and gain
calibration hardware, make adjustments following
warmup. To avoid interaction, always adjust offset before
gain. Tie pins 5 and 6 to ANALOG GROUND (pin 4) if not
using offset and gain adjust circuits.

Pin 35 (COMP. BITS) is used to select the digital output
coding format of the ADS-931. See Tables 2a and 2b.
When this pin has a TTL logic “0" applied, it complements
all of the ADS-931's digital outputs.

When pin 35 has a logic “1" applied, the output coding is
complementary offset binary. Applying a logic “0" to pin

35 changes the coding to offset binary. Using the MSB
output (pin 29) instead of the MSB output (pin 28)
changes the respective output codings to complementary
two’s complement and two’s complement.

Pin 35 is TTL compatible and can be directly driven with
digital logic in applications requiring dynamic control over
its function. There is an internal pull-up resistor on pin 35
allowing it to be either connected to +5V or left open
when a logic “1" is required.

To enable the three-state outputs, connect OUTPUT
ENABLE (pin 34) to a logic “0" (low). To disable, connect
pin 34 to a logic “1" (high).

Applying a start convert pulse while a conversion is in
progress (EOC = logic “1") will initiate a new and probably
inaccurate conversion cycle. Data from both the
interrupted and subsequent conversions will be invalid.

Do not enable/disable or complement the output bits or
read from the FIFO during the conversion process (from
the rising edge of EOC to the falling edge of EOC).

The OVERFLOW bit (pin 14) switches from 0 to 1 when
the input voltage exceeds that which produces an output
of all 1's or when the input equals or exceeds the voltage
that produces all 0's. When COMP BITS is activated, the
above conditions are reversed.

o

N
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INTERNAL FIFO OPERATION

The ADS-931 contains an internal, user-initiated, 18-bit,
16-word FIFO memory. Each word in the FIFO contains the
16 data bits as well as the MSB and overflow bits. Pins 8
(FIFO/DIR) and 9 (FIFO READ) control the FIFO’s operation.
The FIFO’s status can be monitored by reading pins 10
(FSTAT1) and 11 (FSTAT2).

When pin 8 (FIFO/DIR) has a logic "1" applied, the FIFO is
inserted into the digital data path. When pin 8 has a logic "0"
applied, the FIFO is transparent and the output data goes
directly to the output three-state register (whose operation is
controlled by pin 34 (ENABLE)). Read and write commands to
the FIFO are ignored when the ADS-931 is operated in the
“direct” mode. It takes a maximum of 20ns to switch the FIFO
in or out of the ADS-931's operation.

FIFO WRITE and READ Modes

Once the FIFO has been enabled (pin 8 high), digital data is
automatically written to it, regardless of the status of FIFO
READ (pin 9). Assuming the FIFO is initially empty, it will
accept data (18-bit words) from the next 16 consecutive A/D
conversions. As a precaution, pin 9 (which controls the FIFO’s
READ function) should not be low when data is first written to
an empty FIFO.

When the FIFO is initially empty, digital data from the first
conversion (the “oldest” data) appears at the output of the

Once the FIFO is full (indicated by FSTAT1 and FSTAT2 both
="1"), it can be read by dropping the FIFO READ line (pin 9) to
a logic "0" and then applying a series of 15 rising edges to the
read line. Since the first data word is already present at the FIFO
output, the first read command (the first rising edge applied to
FIFO READ) will bring data from the second conversion to the
output. Each subsequent read command/rising edge brings
the next word to the output lines. After the 15th rising edge
brings the 16th data word to the FIFO output, the subsequent
falling edge on READ will update the status outputs (after a
20ns maximum delay) to FAST1 = 0, FAST2 = 1 indicating that
the FIFO is empty.

If a read command is issued after the FIFO empties, the last
word (the 16th conversion) will remain present at the outputs.

FIFO Reset Feature

At any time, the FIFO can be reset to an empty state by putting
the ADS-931 into its “direct” mode (logic "0" applied to pin 8,
FIFO/DIR) and also applying a logic "0" to the FIFO READ line
(pin 9). The empty status of the FIFO will be indicated by
FSTAT1 going to a "0" and FSTAT2 going to a "1". The status
outputs change 40ns after applying the control signals.

FIFO Status, FSTAT1 and FSTAT2
The status of the data in the FIFO can be monitored by reading
the two status pins, FSTAT1 (pin 10) and FSTAT2 (pin 11).

FIFO immediately after the first conversion has been CONTENTS FSTAT1  FSTAT2
completed and remains there until the FIFO is read. ErTTg (I(I) Wgrds)d g (1)
If the output three-state register has been enabled (logic "0" ; affl-fu:I] 0£<m:::r(>38) words) 1 0
applied to pin 34), data from the first conversion will appear at Full (16 words) - 1 1
the output of the ADS-931. Attempting to write a 17th word to
a full FIFO will result in that data, and any subsequent
conversion data, being lost.
Table 1. FIFO Delays
DELAY PIN  TRANSITION MIN. TYP. MAX. UNITS
1
Direct mode to FIFO enabled 8 o—f_ - 10 20 ns
1
FIFO enabled to direct mode 8 —\_ 0 - 10 20 ns
1
FIFO READ to output data valid 9 oS - - 40 ns
FIFO READ to status update when changing 1_\~
from <half full (1 word) to empty 9 0 - - 28 ns
FIFO READ to status update when changing _/_1
from =half full (8 words) to <half full (7 words) 9 0 - - 110 ns
FIFO READ to status update when changing f‘
from full (16 words) to >half full (15 words) 9 Y - - 190 ns
Falling edge of EOC to status update when writing 1—\_
first word into empty FIFO 32 0 - - 190 ns
Falling edge of EOC 1o status update when 1
changing FIFO from <half full (7 words) to 32 O - - 110 ns
>half full (8 words) 0
Falling edge of EOC to status update when filling 1-\_
FIFO with 16th word 32 0 - - 28 ns

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765



D OATEL

ADS-931

CALIBRATION PROCEDURE
(Refer to Figure 2 and Tables 2a, and 2b)

Connect the converter per Figure 2. Any offset/gain calibration
procedures should not be implemented until the device is fully
warmed up. To avoid interaction, adjust offset before gain.
The ranges of adjustment for the circuit in Figure 2 are
guaranteed to compensate for the ADS-931's initial accuracy
errors and may not be able to compensate for additional
system errors.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This is accomplished by connecting
LED’s to the digital outputs and performing adjustments until
certain LED’s “flicker” equally between on and off. Other
approaches employ digital comparators or microcontrollers to
detect when the outputs change from one code to the next.

For the ADS-931, offset adjusting is normally accomplished
when the analog input is 0 minus 1/2LSB (—42pV). See Table
2b for the proper bipolar output coding.

Gain adjusting is accomplished when the analog input is at
nominal full scale minus 1 1/2LSB’s (+2.749874V).
Note: Connect pin 5 to ANALOG GROUND (pin 4) for

operation without zero/offset adjustment. Connect pin 6 to
pin 4 for operation without gain adjustment.

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
12) so that the converter is continuously converting.

2. For zero/offset adjust, apply —~42uV to the ANALOG INPUT
(pin 3).

3. Adjust the offset potentiometer until the code flickers
between 1000 0000 0000 0000 and 0111 1111 1111 1111
with pin 35 tied high (complementary offset binary) or
between 0111 1111 1111 1111 and 1000 0000 0000 0000
with pin 35 tied low (offset binary).

4. Two’s complement coding requires using BIT 1 (MSB) (pin
29). With pin 35 tied low, adjust the trimpot until the output
code flickers between all 0's and all 1's.

Gain Adjust Procedure

1. For gain adjust, apply +2.749874V to the ANALOG INPUT
(pin 3).

2. Adjust the gain potentiometer until all output bits are 0's
and the LSB flickers between a 1 and 0 with pin 35 tied
high (complementary offset binary) or until all output bits
are 1's and the LSB flickers between a 1 and 0 with pin 35
tied low (offset binary).

3. Two’s complement coding requires using BIT 1 (MSB), pin
29. With pin 35 tied low, adjust the gain trimpot until the
output code flickers equally between 0111 1111 1111 1111
and 0111 1111 1111 1110.

4. To confirm proper operation of the device, vary the applied
input voltage to obtain the output coding listed in Table 2b

Table 2a. Setting Output Coding Selection (Pin 35)

OUTPUT FORMAT PIN 35 LOGIC LEVEL
Complementary Offset Binary 1
Offset Binary 0
Complementary Two's Complement 1

(Using MSB, pin 29)
Two's Complement 0

(Using MSB, pin 29)

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

v | <7 +svanaLoG
oV 4.7yF | 4.7pF
DIGITAL He
0.1yF | 0.1pF
37 24,36 |38
ANALOG 2 __ Eoc
EoC
el NI
ROUND OVERFLOW
DIGITAL GROUND 129 BT 1 (MSB)
|28 g (MSB)
% BIT2
1 22—
- +3.2V REF. OUT 25 ::Ii
0-1uF 4.7uF gg s
ADS-931 o BiTe
122 BiT7
\ﬂ 31 ANALOG INPUT 20 E:IS
19
I 2] srarT converT K. AT
— 10} pgTATY %_ Bir12
BIT13
— M esrATe 15 BIT 14
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+5V 09 FIFO READ [_13—_ BT 16 (L.58)
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Figure 2. Connection Diagram
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N SCALE: 50ns/division
START  |a500nstyp.#| = N 1 Ne2
CONVERT | — : .
24ns C ~ 300ms
_ - y Acquisition Time 300ns
INTERNAL S/~ — Py . e
(NN e typ. T | |
L Hold
75ns typ. | : It ; Hold
: 1 ; ; : Conversion Time
- :<_|—-—I '-q-40nstyp. H [ e :
[ :
B¢ — 2s0ns 290ns .
‘typ.: : typ.
20NS typ. g :: 940ns typ. :
OUTPUT _ DATAN4 o DATA N-1
| vauD DATA N-3 VALID 7 DATA N-2 VALID ;’«; VALID
g 1 = sonstyp.
g = INVALID DATA
Notes:
1. This device has three pipeline delays. Four start convert pulses (clock cycles)
must be applied for valid data from the first conversion to appear at the output of the A/D.
2. Scale is approximately 50ns per division.
3. fs=1MHz
Figure 3. ADS-931 Timing Diagram
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Figure 4. FFT Analysis of ADS-931
(fs = TMHz, fin = 485kHz, Vin = —0.5dB, 32,768-point FFT)
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Table 2b. Output Coding

OUTPUT CODING I!:‘l‘\il‘:';ll-i BIPOLAR
msB LsB| msB LsB | msB LsB | mMsB LsB | 275V SCALE
1111 1111 1111 1111 | 0000 0000 0000 0000 0111 1111 1111 1111 1000 0000 0000 0000 | +2.749916 +FS-1LSB

LSB "1" to "0" LSB "0" to "{" LSB "1" to "0" LSB "0" to "1" +2.749874 | +FS-11/2LSB
1110 0000 0000 0000 | 0001 1111 1111 1111 0110 0000 0000 0000 1001 1111 1111 1111 | +2.062500 +3/4 FS
1100 0000 0000 0000 | 0011 1111 1111 1111 0100 0000 0000 0000 1011 1111 1111 1111 | +1.375000 +1/2FS
1000 0000 0000 0000 | 0111 1111 1111 1111 0000 0000 0000 0000 11111 111 111 0.000000 0
0111 1111 1111 1111 | 1000 0000 0000 0000 1111 1111 1111 111 0000 0000 0000 0000 | —0.000084 -1LSB
0100 0000 0000 0000 | 1011 1111 1111 1111 1100 0000 0000 0000 00111111 1111 1111 | —1.375000 —1/2FS
0010 0000 0000 0000 | 1101 1111 1111 1111 1010 0000 0000 0000 0101 1111 1111 1111 | —2.062500 —3/4FS
0000 0000 0000 0001 | 1111 1111 1111 1110 1000 0000 0000 0001 0111 1111 1111 1110 | —2.749916 -FS +1LSB
LSB "0" to "1" LSB "1"to "0" LSB "0" to "1" LSB "1"to "0" —2.749958 | —FS+1/2LSB
0000 0000 0000 0000 | 1111 1111 1111 1111 1000 0000 0000 0000 01111111 1111 1111 | —2.750000 -FS
OFFSET BINARY COMP. OFF. BIN. TWO'S COMP. COMP. TWO'S COMP.
MECHANICAL DIMENSIONS
INCHES (mm)
2.12/2.07
"‘&——7 (53.85/52.58) ——T
Dimension Tolerances (unless otherwise indicated):
N N R N N R AN R R 2 place decimal (.XX) 0.010 (£0.254)
40 21 3 place decimal (.XXX) +0.005 (+0.127)
Lead Material: Kovar alloy
Lead Finish: 50 microinches (minimum) gold plating
over 100 microinches (nominal) nickel plating
1.11/1.08
(28.20/27.43)
1 20
rmrarm e e e
58 Ny Y O A O S B B
0.100 TYP.
(2.540)
1.900 £0.008
M (48.260)
0.245 MAX.
(6.223) PIN 1 INDEX
(A ONTOP) 0.200/0.175
* ‘ (5.080/4.445)
— r
T f ) 0.015/0.009
| (0.381/0.229)
0.210 MAX. }
©5% 0.018 £0.002 0.110/0.090 Li 0.900 0.010 4>[ le 0:110/0.090
(0.457) (2.794/2.286) - (22.86) (2.794/2.286
0.045/0.035 SFE’II_\;\FII\I'\‘EG
(1.143/0.889) — ™ 0.035/0.015
(0.889/0.381)

ORDERING INFORMATION

MODEL NUMBER

ADS-931MC
ADS-931MM

ACCESSORIES

ADS-B931
HS-40

SPECIFIED TEMPERATURE RANGE

0to +70°C
-55 to +125°C

Evaluation Board (without ADS-931)
Heat Sink

Receptacles for PC board mounting can be ordered through AMP Inc., Part
#3-331272-8 (Component Lead Socket), 40 required. For availability of
MIL-STD-883 product, contact DATEL.

1-102

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 ¢ For Immediate Assistance 800-233-2765




B® mu
INNOVATION and EXCELLENCE

PRELIMINARY PRODUCT DATA

ADS-932
16-Bit, 2MHz
Sampling A/D Converters

FEATURES

¢ 16-Bit resolution

¢ 2MHz sampling rate

Functionally complete

¢ No missing codes over full military temperature range
Edge-triggered

* 5V supplies, 1.85 Watts

¢ Small, 40-pin, ceramic TDIP

86dB SNR, -88dB THD

Ideal for both time and frequency-domain applications

GENERAL DESCRIPTION

The low-cost ADS-932 is a 16-bit, 2MHz sampling A/D
converter. This device accurately samples full-scale input
signals up to Nyquist frequencies with no missing codes. The
dynamic performance of the ADS-932 has been optimized to
achieve a signal-to-noise ratio (SNR) of 86dB and a total
harmonic distortion (THD) of —88dB.

Packaged in a 40-pin TDIP, the functionally complete ADS-932
contains a fast-settling sample/hold amplifier,’a subranging
(two-pass) A/D converter, an internal reference, timing/control
logic, and error-correction circuitry. Digital input and output
levels are TTL. The ADS-932 only requires the rising edge of
the start convert pulse to operate.

Requiring only +5V supplies, the ADS-932 dissipates 1.85
Watts. The device is offered with a bipolar (+2.75V) analog
input range. Models are available for use in either commercial
(0 to +70°C) or military (55 to +125°C) operating temperature
ranges. A proprietary, auto-calibrating, error-correcting circuit
enables the device to achieve specified performance over the
full military temperature range. Typical applications include
medical imaging, radar, sonar, communications and instrumen-
tation.

INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION PIN | FUNCTION
1 | +3.2V REF. OUT 40 | NO CONNECTION
2 | ANALOG GROUND | 39 | NO CONNECTION
3 | ANALOG INPUT 38 | +5V ANALOG SUPPLY
4 | ANALOG GROUND | 37 | -5V SUPPLY
5 | OFFSET ADJUST 36 | ANALOG GROUND
6 | GAIN ADJUST 35 | COMP.BITS
7 | DIGITAL GROUND 34 | OUTPUT ENABLE
8 | FIFODIR 33 | OVERFLOW
9 | FIFO READ 32 | EOC

10 | FSTAT1 31 | +5V DIGITAL SUPPLY
11 | FSTAT2 30 | DIGITAL GROUND
12 | START CONVERT 29 | BIT 1 (MSB)

13 | BIT 16 (LSB) 28 | BIT 1(MSB)

14 | BIT15 27 | BIT2

15 | BIT 14 26 | BIT3

16 | BIT13 25 | BIT4

17 | BIT12 24 | BIT5

18 | BIT11 23 | BIT6

19 | BIT10 22 | BIT7

20 | BITY 21 | BIT8

GAIN
GAIN ADJUST 6 |t ADJUST
CKT.

H

+3.2V PRECISION

REF.OUT 1

+3.2V
REFERENCE

OFFSET

POWER and GROUNDING OFFSET 5 | g ADJUST

ANALOG GROUND 2,4,35|  APWUST CKT.

DIGITAL GROUND 7,30
+5V DIGITAL SUPPLY 31
-5V SUPPLY 37
+6V ANALOG SUPPLY 38
NO CONNECTION 39, 40

SAMPLE/

ANALOG 4
HOLD

INPUT

START ,,

CONVERT TIMING AND

LOGIC CONTROL

2-PASS
ANALOG-TO-DIGITAL

CONVERTER

CUSTOM
GATE
ARRAY

3-STATE
OUTPUT REGISTER

L

r PIVVIyTvvvvvvvvvey

EOC 32

COMP. BITS 35

Figure 1. ADS-932 Functional Block Diagram

Sampling Analog-to-Digital Converters

10 FSTAT1
11 FSTAT2.
8 FIFODIR

9 FIFO READ

29 BIT 1 (MSB)
28 BIT 1 (MSB)

27 BIT2
26 BIT3
25 BIT 4
24 BITS
23 BIT6
22 BIT7
21 BIT8
20 BIT9
19 BIT 10
18 BIT 11
17 BIT 12
16 BIT 13
15 BIT 14
14 BIT 15

13 BIT 16 (LSB)

34 OUTPUT ENABLE
33 OVERFLOW
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ABSOLUTE MAXIMUM RATINGS PHYSICAL/ENVIRONMENTAL
PARAMETERS LIMITS UNITS PARAMETERS MIN. | TYP. | MAX. | UNITS
+5V Supply (Pins 31, 38) Oto+6 Volts Operating Temp. Range, Case
-5V Supply (Pin 37) Oto-6 Volts ADS-932MC 0 — +70 °C
Digital Inputs (Pins 8, 9, 12, 34,35) | -0.3to +Vpp +0.3 Volts ADS-932MM -55 — +125 °C
Analog Input (Pin 3) +5 Volts Thermal Impedance
Lead Temperature (10 seconds) 300 °C Bjc - 4 - °C/Watt
Bca - 18 — °C/Watt
Storage Temperature Range -65 - +150 °C
Package Type 40-pin, metal-sealed, ceramic TDIP
Weight 0.56 ounces (16 grams)
FUNCTIONAL SPECIFICATIONS .
(Ta=+25°C, +Vcc = 5V, +Vpp = +5V, 2MHz sampling rate, and a minimum 1 minute warmup © unless otherwise specified.)
+25°C 0 to +70°C -55 to +125°C
ANALOG INPUT MIN. TYP. | MAX. [ MIN. TYP. | MAX. | MIN. TYP. | MAX. UNITS
Input Voltage Range
Bipolar — +2.75 — — +2.75 — — +2.75 — Volts
Input Resistance - 500 — — 500 — — 500 — kQ
Input Capacitance — 10 15 — 10 15 — 10 15 pF
DIGITAL INPUTS
Logic Levels
Logic "1" +2.0 — — +2.0 — — +2.0 — — Volts
Logic "0" — — +0.8 —_ —_ +0.8 —_ - +0.8 Volts
Logic Loading "1" —_ - +20 —_ - +20 - - +20 pA
Logic Loading "0" @ - - 20 - — -20 - — -20 pA
Start Convert Positive Pulse Width ® — 250 — — 250 — — 250 —_ ns
STATIC PERFORMANCE
Resolution - 16 - - 16 - - 16 - Bits
Integral Nonlinearity (fin = 10kHz) — +1 — — 1.5 —_ — +2 - LSB
Differential Nonlinearity (fi, = 10kHz) -0.95 +0.75 +1.0 -0.95 +0.75 +1.0 -0.95 +0.75 +1.5 LSB
Full Scale Absolute Accuracy — +0.15 +0.3 — +0.3 0.5 — £0.5 +0.8 %FSR
Bipolar Zero Error (Tech Note 2) - £0.1 $0.2 — +0.2 +0.4 - 0.4 0.6 %FSR
Bipolar Offset Error (Tech Note 2) —_ +0.1 $0.2 - +0.2 +0.4 - +0.4 +0.6 %FSR
Gain Error (Tech Note 2) — +0.15 +0.3 — +0.3 +0.5 — 0.5 +0.8 %
No Missing Codes (fi, = 10kHz) 16 — — 16 — — 16 —_ —_ Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)
dc to 500kHz - -89 -81 — -89 -81 — -85 =79 dB
500kHz to 1MHz - -84 -78 — -84 -78 — -83 =77 dB
Total Harmonic Distortion (-0.5dB)
dc to 500kHz - —-88 -80 —_ —-88 -80 —_ -84 -77 dB
500kHz to 1MHz — -83 =77 - -83 =77 - -82 -76 dB
Signal-to-Noise Ratio
(w/o distortion, -0.5dB)
dc to 500kHz 81 86 — 81 86 — 80 83 — dB
500kHz to 1MHz 80 85 — 80 85 — 78 81 — dB
Signal-to-Noise Ratio ®
(& distortion, —-0.5dB)
de to 500kHz 79 82 — 79 82 — 77 80 —_ dB
500kHz to 1MHz 78 81 - 78 81 — 76 79 — dB
Noise — 70 — — 70 — — 70 — uVrms
Two-tone Intermodulation
Distortion (fin = 200kHz,
240kHz, fs = 2MHz,
-0.5dB) - -87 —_ — -87 — — -87 — dB
Input Bandwidth (-3dB)
Small Signal (~20dB input) — 45 — — 45 — — 45 — MHz
Large Signal (-0.5dB input) — 4 — — 4 — — 4 —_ MHz
Feedthrough Rejection
(fin = 2MHz) - 90 — — 20 — — 20 — dB
Slew Rate - +75 — — +75 — - +75 - Vips
Aperture Delay Time — -5 — — -5 — — -5 — ns
Aperture Uncertainty - 3 - - 3 — — 3 — ps rms
S/H Acquisition Time
(to £0.001%FSR, 5.5V step) - 200 - - 200 — - 200 —_ ns
Overvoltage Recovery Time ® - 250 500 - 250 500 - 250 500 ns
A/D Conversion Rate 2 —_ — 2 — — 2 — — MHz
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+25°C 0 to +70°C -55 to +125°C
ANALOG OUTPUT MIN. TYP. | MAX.| MIN. TYP.| MAX.| MIN. TYP. | MAX. UNITS
Internal Reference
Voltage — +3.2 — — +3.2 — — +3.2 — Volts
Drift - 30 — — +30 — — +30 — ppm/°C
External Current — 5 — — 5 - — 5 — mA
DIGITAL OUTPUTS
Logic Levels
Logic "1" +2.4 — — +2.4 — — +2.4 — — Volts
Logic "0" — — +0.4 — - +0.4 - - +0.4 Volts
Logic Loading "1" - - —4 —_ - -4 - - -4 mA
Logic Loading "0" - — +4 — - +4 — — +4 mA
Output Coding Complementary Offset Binary, Complementary Two's Complement, Offset Binary, Two’s Complement
POWER REQUIREMENTS
Power Supply Range ®
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.9 +5.0 +5.25 Volts
-5V Supply -4.75 -5.0 -5.25 -4.75 -5.0 -5.25 4.9 -5.0 -5.25 Volts
Power Supply Current
+5V Supply — +220 — — +220 — - +220 —_— mA
-5V Supply — -150 — — -150 — — -150 — mA
Power Dissipation - 1.85 2.1 — 1.85 2.1 - 1.85 2.1 Watts
Power Supply Rejection — — +0.07 — — £0.07 - — +0.07 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert @ Effective bits is equal to: —
pulse. All supplies and the clock (START CONVERT) must be (SNR + Distortion) <1.76 + | 2glog _F "I Soale Amplitude
present during warmup periods. The device must be continuous- 9 o Input Amplitude
ly converting during this time. _—
6.02

@ When COMP.BITS (pin 35) is low, logic loading "0" is —350pA.

® A 250ns wide start convert pulse is used for all production test-
ing. For applications requiring less than a 2MHz sampling rate,
wider start convert pulses can be used.

This is the time required before the A/D output data is valid once
the analog input is back within the specified range.

The minimum supply voltages of +4.9V and —4.9V for +Vpp are
required for -55°C operation only. The minimum limits are
+4.75V and ~4.75V when operating at +125°C.

TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-932
requires careful attention to pc-card layout and power
supply decoupling. The device’s analog and digital ground
systems are connected to each other internally. For
optimal performance, tie all ground pins (2, 4, 7, 30 and
36) directly to a large analog ground plane beneath the
package.

Bypass all power supplies and the +3.2V reference output
to ground with 4.7pF tantalum capacitors in parallel with
0.1uF ceramic capacitors. Locate the bypass capacitors
as close to the unit as possible.

2. The ADS-932 achieves its specified accuracies without the
need for external calibration. If required, the device’s
small initial offset and gain errors can be reduced to zero
using the adjustment circuitry shown in Figure 2. When
using this circuitry, or any similar offset and gain
calibration hardware, make adjustments following warmup.

To avoid interaction, always adjust offset before gain. Tie
pins 5 and 6 to ANALOG GROUND (pin 4) if not using
offset and gain adjust circuits.

3. Pin 35 (COMP. BITS) is used to select the digital output
coding format of the ADS-932. See Tables 2a and 2b.
When this pin has a TTL logic "0" applied, it complements
all of the ADS-932's digital outputs.

When pin 35 has a logic "1" applied, the output coding is
complementary offset binary. Applying a logic "0" to pin 35
changes the coding to offset binary. Using the MSB output
(pin 29) instead of the MSB output (pin 28) changes the
respective output codings to complementary two’s
complement and two’s complement.

Pin 35 is TTL compatible and can be directly driven with
digital logic in applications requiring dynamic control over
its function. There is an internal pull-up resistor on pin 35
allowing it to be either connected to +5V or left open when
a logic “1" is required.

To enable the three-state outputs, connect OUTPUT
ENABLE (pin 34) to a logic "0" (low). To disable, connect
pin 34 to a logic "1" (high).

Applying a start convert pulse while a conversion is in
progress (EOC = logic "1") will initiate a new and probably
inaccurate conversion cycle. Data from both the
interrupted and subsequent conversions will be invalid.

Do not enable/disable or complement the output bits or
read from the FIFO during the conversion process (from the
rising edge of EOC to the falling edge of EOC).

The OVERFLOW bit (pin 14) switches from 0 to 1 when the
input voltage exceeds that which produces an output of all
1's or when the input equals or exceeds the voltage that
produces all 0's. When COMP BITS is activated, the above
conditions are reversed.

Sampling Analog-to-Digital Converters ~ 1-105
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INTERNAL FIFO OPERATION

The ADS-932 contains an internal, user-initiated, 18-bit,
16-word FIFO memory._Each word in the FIFO contains the 16
data bits as well as the MSB and overflow bits. Pins 8
(FIFO/DIR) and 9 (FIFO READ) control the FIFO’s operation.
The FIFO’s status can be monitored by reading pins 10
(FSTAT1) and 11 (FSTAT2).

When pin 8 (FIFO/DIR) has a logic "1" applied, the FIFO is
inserted into the digital data path. When pin 8 has a logic "0"
applied, the FIFO is transparent and the output data goes
directly to the output three-state register (whose operation is
controlled by pin 34 (ENABLE)). Read and write commands to
the FIFO are ignored when the ADS-932 is operated in the
“direct” mode. It takes a maximum of 20ns to switch the FIFO
in or out of the ADS-932's operation.

FIFO WRITE and READ Modes

Once the FIFO has been enabled (pin 8 high), digital data is
automatically written to it, regardiess of the status of FIFO
READ (pin 9). Assuming the FIFO is initially empty, it will
accept data (18-bit words) from the next 16 consecutive A/D
conversions. As a precaution, pin 9 (which controls the FIFO's
READ function) should not be low when data is first written to
an empty FIFO.

When the FIFO is initially empty, digital data from the first
conversion (the “oldest” data) appears at the output of the
FIFO immediately after the first conversion has been

completed and remains there until the FIFO is read. If the

D' OATEL

Once the FIFO is full (indicated by FSTAT1 and FSTAT2 both
="1"), it can be read by dropping the FIFO READ line (pin 9) to
a logic "0" and then applying a series of 15 rising edges to the
read line. Since the first data word is already present at the FIFO
output, the first read command (the first rising edge applied to
FIFO READ) will bring data from the second conversion to the
output. Each subsequent read command/rising edge brings
the next word to the output lines. After the 15th rising edge
brings the 16th data word to the FIFO output, the subsequent
falling edge on READ will update the status outputs (after a
20ns maximum delay) to FAST1 = 0, FAST2 = 1 indicating that
the FIFO is empty.

If a read command is issued after the FIFO has been emptied,
the last word (the 16th conversion) will remain present at the
outputs.

FIFO Reset Feature

At any time, the FIFO can be reset to an empty state by putting
the ADS-932 into its “direct” mode (logic "0" applied to pin 8,
FIFO/DIR) and also applying a logic "0" to the FIFO READ line
(pin 9). The empty status of the FIFO will be indicated by
FSTAT1 going to a "0" and FSTAT2 going to a "1". The status
outputs will change 40ns after applying the control signals.

FIFO Status, FSTAT1 and FSTAT2
The status of the data in the FIFO can be monitored by reading
the two status pins, FSTAT1 (pin 10) and FSTAT2 (pin 11).

output three-state register has been enabled (logic "0" applied CONTENTS FSTAT1 FSTAT2
to pin 34), data from the first conversion will appear at the Empty (0 words) 0 1
output of the ADS-932. Attempting to write a 17th word to a <Half full (<8 words) 0 0
full FIFO will result in that data, and any subsequent Half-full or more (8 words) 1 0
conversion data, being lost. Full (16 words) 1 1
Table 1. FIFO Delays
DELAY PIN TRANSITION MIN. TYP. MAX. UNITS
1
Direct mode to FIFO enabled 8 of - 10 20 ns
1
FIFO enabled to direct mode 8 N, - 10 20 ns
1

FIFO READ to output data valid 9 of - - 40 ns

FIFO READ to status update when changing 1"\ﬁ

from <half full (1 word) to empty 9 0 - - 28 ns

FIFO READ to status update when changing _/4—1

from =half full (8 words) to <half full (7 words) 9 0 - - 110 ns

FIFO READ to status update when changing _/4"‘

from full (16 words) to 2half full (15 words) 9 0 - - 190 ns

Falling edge of E_O—é to status update when writing 1‘\‘_

first word into empty FIFO 32 0 - - 190 ns

Falling edge of EOC to status update when 1

changing FIFO from <half full (7 words) to 32 O - - 110 ns

>half full (8 words) 0

Falling edge of EOC to status update when filling 1—\-

FIFO with 16th word 32 0 - - 28 ns
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CALIBRATION PROCEDURE
(Refer to Figure 2 and Tables 2a, and 2b)

Connect the converter per Figure 2. Any offset/gain calibration
procedures should not be implemented until the device is fully
warmed up. To avoid interaction, adjust offset before gain.
The ranges of adjustment for the circuit in Figure 2 are
guaranteed to compensate for the ADS-932's initial accuracy
errors and may not be able to compensate for additional
system errors.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This is accomplished by connecting
LED'’s to the digital outputs and performing adjustments until
certain LED’s “flicker” equally between on and off. Other
approaches employ digital comparators or microcontrollers to
detect when the outputs change from one code to the next.

For the ADS-932, offset adjusting is normally accomplished
when the analog input is 0 minus 1/2LSB (-42uV). See Table
2b for the proper bipolar output coding.

Gain adjusting is accomplished when the analog input is at
nominal full scale minus 1 1/2LSB’s (+2.749874V).

Note: Connect pin 5 to ANALOG GROUND (pin 4) for
operation without zero/offset adjustment. Connect pin 6 to
pin 4 for operation without gain adjustment.

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
12) so that the converter is continuously converting.

2. For zero/offset adjust, apply —42uV to the ANALOG INPUT
(pin 3).

3. Adjust the offset potentiometer until the code flickers
between 1000 0000 0000 0000 and 0111 1111 1111 1111
with pin 35 tied high (complementary offset binary) or
between 0111 1111 1111 1111 and 1000 0000 0000 0000
with pin 35 tied low (offset binary).

4. Two’s complement coding requires using BIT 1 (MSB) (pin
29). With pin 35 tied low, adjust the trimpot until the output
code flickers between all 0's and all 1's.

Gain Adjust Procedure

1. For gain adjust, apply +2.749874V to the ANALOG INPUT
(pin 3).

2. Adjust the gain potentiometer until all output bits are 0's
and the LSB flickers between a 1 and 0 with pin 35 tied
high (complementary offset binary) or until all output bits
are 1's and the LSB flickers between a 1 and 0 with pin 35
tied low (offset binary).

3. Two’s complement coding requires using BIT 1 (MSB), pin
29. With pin 35 tied low, adjust the gain trimpot until the
output code flickers equally between 0111 1111 1111 1111
and 0111 1111 1111 1110.

4. To confirm proper operation of the device, vary the applied
input voltage to obtain the output coding listed in Table 2b.

Table 2a. Setting Output Coding Selection (Pin 35)

OUTPUT FORMAT PIN 35 LOGIC LEVEL
Complementary Offset Binary 1
Offset Binary 0
Complementary Two's Complement 1

(Using MSB, pin 29)
Two's Complement 0

(Using MSB, pin 29)

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized
and specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks
or forced-air cooling. Thermal impedance figures for each de-
vice are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL'’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

+5V ANALOG

+5V
DIGITAL

4.7pF
+
37
0.1pF
31
7,30

38

ANALOG 2 Eoc
EoC
GROUND B overFLow
DIGITAL GROUND 129 Birqg (MSB)
|28 BT 1 (MsB)
27 gir2
] 126 g3
- +3.2V REF. OUT % ara
0.1uF o2 —
" 4.70F gg s
128 piTe
<L E
\/\ — 3] AnaLOG INPUT 20 ore
19
I 2] sranT convert e arn
—10) ksTAT fe— 82
" e Bir13
— " FsTAT2 15 Bir14
. 14 BT
+5V 0———3 | FIFO READ 13 BIT 16 (LSB)
1] —
COMP. BITS Ty ad
iy ENABLE
= OFFSET -
ADJUST ADJUST  FIFO/DIR
5 6 8
+5V -5V +5Y -5V =
20kQ 20kQ

Figure 2. Connection Diagram

Sampling Analog-to-Digital Converters

1-107



ADS-932 D DOATEL

SCALE: 50ns/Division

N N+1 o Ne2 N+3
START . .
CONVERT zfv(;”s
Acquisition Time
: 200ns typ.

—— :<l—- 24ns y 4 P ;

— typ. : :
INTERNALSH 1| PP Hold | | Hod | | |

| 300ns typ. : : :

H L H :

— IL-— 75ns typ. ; ——i :«-— 40ns typ.

[
EC l ! I 290ns typ. | | I l L__..
| Conversion Time
I P :
—b4l r*- 20ns typ.
R i
OUB':\%I DATA N-4 VALID [ DATA N-3 VALID % DATA N-2 VALID % DATA N-1 VALID %
] | | 440nstyp. !
-—————————————— !
60ns typ. ! !
INVALID DATA

Notes:

1. This device has three pipeline delays. Four start convert pulses (clock cycles) must be applied
for valid data from the first conversion to appear at the output of the A/D.

2. Scale is approximately 50ns per division.

3. fg=2MHz

Figure 3. ADS-932 Timing Diagram

Amplitude Relative to Full Scale (dB)
3

-130 T T || | 1 l|

0 100 200 300 400 500 600 700 800 900 1000
Frequency (kHz)

Figure 4. FFT Analysis of ADS-932
(fs = 2MHz, fin = 975kHz, Vin = -0.5dB, 32,768-point FFT)
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Table 2b. Output Coding

D' OATEL

OUTPUT CODING _ FI::\I;IEI;'I'E BIPOLAR
mMSB LSB| mMsSB LSB | MSB LsB | msB LSB | 275V SCALE
1111 1111 1111 1111 | 0000 0000 0000 0000 | 011111111111 1111 | 1000 0000 0000 0000 | +2.749916 | +FS—1LSB

LSB "1" to "0" LSB "0" to "1" LSB "1" to "0" LSB "0" to "1" +2.749874 | +FS—11/2LSB
1110 0000 0000 0000 | 0001 11111111 1111 | 01100000 00000000 | 1001 11111111 1111 | +2.062500 +3/4 FS
1100 0000 0000 0000 | 0011 1111 1111 1111 | 01000000 00000000 | 101111111111 1111 | +1.375000 /2 FS
1000 0000 0000 0000 | 0111 11111111 1111 | 0000 0000 00000000 | 111111111111 1111 | 0.000000 0
01111111 1111 1111 | 1000 000000000000 | 111111111111 1111 | 0000 0000 0000 0000 | -0.000084 ~1LSB
0100 0000 0000 0000 | 1011 1111 1111 1111 | 11000000 00000000 | 0011 111111111111 | —1.375000 _1/2FS
0010 0000 0000 0000 | 1101 1111 1111 1111 | 10100000 00000000 | 0101 1111 1111 1111 | -2.062500 _3/4FS
0000 0000 00000001 | 111111111111 1110 | 1000 0000 00000001 | 01111111 11111110 | -2.749916 | -FS+1LSB

LSB "0" to 1" LSB "1* to *0" LSB "0" to "1 LSB "1"to "0" -2.749958 | -FS + 1/2LSB

0000 0000 0000 0000 | 1111 1111 1111 1111 1000 0000 0000 0000 0111 1111 1111 1111 —2.750000 -FS
MECHANICAL DIMENSIONS
INCHES (mm)

2.12/2.07

"‘—‘—*7 (53.85/52.58)

Dimension Tolerances (unless otherwise indicated):
2 place decimal (.XX) +0.010 (+0.254)
3 place decimal (.XXX) +0.005 (+0.127)

Lead Material: Kovar alloy

Lead Finish: 50 microinches (minimum) gold plating

over 100 microinches (nominal) nickel plating
1.111.08

(28:20/27.43)
1 20
mrarararm e e —Ir _||—_|r-||_1‘l
L8 N S W T W [ Oy W 8 5 | U T N }
0,100 TYP.
(2.540)
1.900 20,008
e (48.260)
0.245 MAX.
(6.223) PIN 1 INDEX
(A ONTOP) 0.20000.175
* ¢ (5.080/4.445)

0.015/0.009
(0.381/0.229)

" 2(;%';4};)( o 018 £0.002 0.110/0.090 L 0.900 £0.010 4 | 0;110/0.090
(0.457) (2.794/2.286) ™1 SEATING (22.86) (2.794/2.286
0.045/0.035 PLANE
(1.143/0.889) 0.035/0.015
(0.889/0.381)
ORDERING INFORMATION
MODEL NUMBER SPECIFIED TEMPERATURE RANGE
ADS-932MC 0to +70°C
ADS-932MM -55 to +125°C
ACCESSORIES
ADS-B932 Evaluation Board (without ADS-932)
HS-40 Heat Sink
Receptacles for PC board mounting can be ordered through AMP Inc., Part
#3-331272-8 (Component Lead Socket), 40 required. For availability of
MIL-STD-883 product, contact DATEL.

1-110 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 (U.S.A.) Tel: 508-339-3000 Fax: 508-339-6356 * For Immediate Assistance 800-233-2765



B® mL@
INNOVATION and EXCELLENCE

PRELIMINARY PRODUCT DATA

ADS-937

16-Bit, 1IMHz, Low-Power
Sampling A/D Converters

FEATURES

* 16-Bit resolution

1MHz minimum sampling rate

No missing codes over full military temperature range
Very low power, 1.1 Watts

Small, 32-pin, side-brazed, ceramic TDIP
Edge-triggered

Excellent performance

Ideal for both time and frequency-domain applications
Low cost

GENERAL DESCRIPTION

The low-cost ADS-937 is a 16-bit, 1MHz sampling A/D
converter. This device accurately samples full-scale input
signals up to Nyquist frequencies with no missing codes. This
combined with excellent signal-to-noise ratio (SNR) and total
harmonic distortion (THD) make the ADS-937 the ideal choice
for both time-domain (medical imaging, scanners, process
control) and frequency-domain (radar, telecommunications,
spectrum analysis) applications.

Packaged in a 32-pin, side-brazed, ceramic TDIP, the
functionally complete ADS-937 contains a fast-settling
sample-hold amplifier, a subranging (two-pass) A/D converter,
an internal reference, timing/control logic, and error-correction
circuitry. Digital input and output levels are TTL. The
ADS-937 only requires the rising edge of the start convert
pulse to operate.

Requiring £15V and +5V supplies, the ADS-937 typically
dissipates 1.1 Watts. The device is offered with both bipolar
(£5V) and unipolar (0 to —10V) analog input ranges. Models
are available for use in either commercial (0 to +70°C) or
military (55 to +125°C) operating temperature ranges.

A proprietary, auto-calibrating, error-correcting circuit enables

©
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N
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o P
e e

INPUT/OUTPUT CONNECTIONS

PIN| FUNCTION PIN| FUNCTION
1 | ANALOG INPUT 32 | BIT1(MSB)
2 | ANALOG GROUND 31| BIT2
3 | UNIPOLAR 30| BIT3
4 | OFFSET ADJUST 29| BIT4
5 | +5V REFERENCEOUT | 28| BIT5
6 | GAIN ADJUST 27| BIT6
7 | COMPENSATION 26| BIT7
8 | -15V SUPPLY 25| BITS
9 | +15V SUPPLY 24| BIT9
10 | +5V ANALOG SUPPLY | 23| BIT 10
11| -5V ANALOG SUPPLY | 22| BIT 11
12 | ANALOG GROUND 21| BIT12
13 | DIGITIAL GROUND 20 | BIT13
14 | +5V DIGITAL SUPPLY 19 | BIT14
15 | EOC 18| BIT15
16 | START CONVERT 17 | BIT 16 (LSB)

the device to achieve specified performance over the full
military temperature range.

e
UNIPOLAR 3 L |-»{ 32 BIT 1(MSB)
OFFSET ADJUST 4 ,\ ™ P 81 BIT 2
BUFFER Fkgi” :j [>{30 BIT 3
ANALOG INPUT 1 I/ 1 L» > 29 BIT 4
y > 28 BIT 5
- :jm BIT 6
REF
L | DIGITAL  [™] gs.sTATE 26 BIT 7
GAIN CORRECTION —  ouTPUT 25 BIT 8
GAINADJUST 6 1 o 1rcur CE\ - OAG LOGIC  |»| ReGISTER 24 BIT 9
=/ el |- 23 BIT 10
22 BIT 11
+5V * ™ —’1
REFERENCE ° - | 21 BIT 12
. = 20 BIT 13
COMPENSATION 7 Y FLASH >l L+l 19 BT 14
apc — || > 18 BIT 15
Vv
2 |l |-» 17 BIT 16 (LSB)
START 16 |—p]
CONVERT TIMING AND
__ CONTROL LOGIC
EOC 15 [<—|
10 1 2,12 14 9 8 13
+5V -5V ANALOG +5V +15V —15v DIGITAL
ANALOG ANALOG GROUND DIGITAL SUPPLY SUPPLY GROUND

SUPPLY SUPPLY SUPPLY

Figure 1. ADS-937 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS

PHYSICAL/ENVIRONMENTAL

PARAMETERS LIMITS UNITS PARAMETERS MIN. | TYP. | MAX. | UNITS
+15V Supply (Pin 9) 0to+16 Volts Operating Temp. Range, Case
-15V Supply (Pin 8) 0to-16 Volts ADS-937MC 0 - +70 %
+5V Supply (Pins 10, 14) 0to+6 Volts ADS-937MM -55 - +125 ¢
-5V Supply (Pin 11) 0to—6 Volts T“eé.’""' impedance .
Digital Input (Pin 16 0310 +Vpp 403 Volts ic - T80 - Clwatt
gital Input (Pin 16) oo fca - TBD — | cwat
Analog Input (Pin 1) 15 Volts Storage Temperature Range -65 - +150 °
Lead Temp. (10 seconds) 300 °C Package Type 32-pin, side-brazed, ceramic TDIP
Weight 0.42 ounces (12 grams)
FUNCTIONAL SPECIFICATIONS
(Ta=+25°C, £Vcc = 15V, +Vpp = 25V, 1MHz sampling rate, and a minimum 1 minute warmup © unless otherwise specified.)
+25°C 0 to +70°C -55 to +125°C
ANALOG INPUT MIN. TYP. | MAX.| MiIN. TYP. | MAX.| MIN. TYP. | MAX. UNITS
Input Voltage Ranges @
Bipolar - +5 — - 5 -_— _— +5 — Volts
Unipolar - 0to—-10 - —_ 0to-10 —_ —_ 0to-10 - Volts
Input Resistance — 25 - — 25 - — 25 — kQ
Input Capacitance — 7 15 — 7 15 — 7 15 pF
DIGITAL INPUTS
Logic Levels
Logic "1" +2 — — +2 — — +2 — — Volts
Logic "0" - - +0.8 - —_ +0.8 — - +0.8 Volts
Logic Loading "1" — — +20 — - +20 - — +20 pA
Logic Loading "0" — — -20 — — -20 — — -20 pA
Start Convert Positive Pulse Width @ - 500 - - 500 - - 500 — ns
STATIC PERFORMANCE
Resolution — 16 — — 16 — — 16 — Bits
Integral Nonlinearity (fin = 10kHz) — +0.75 — — +15 — — 2 — LSB
Differential Nonlinearity (fin = 10kHz) -0.95 +0.5 +1 -0.95 0.5 +1 -0.95 +0.75 +1.25 LSB
Full Scale Absolute Accuracy - 0.1 +0.25 - +0.25 0.4 - 0.4 +0.8 %FSR
Bipolar Zero Error (Tech Note 2) - +0.1 +0.15 - +0.15 +0.25 — +0.25 £0.5 %FSR
Bipolar Offset Error (Tech Note 2) —_ £0.1 +0.2 —_ 0.2 +0.3 —_ 0.3 +0.6 %FSR
Gain Error (Tech Note 2) - +0.1 +0.25 - +0.25 0.4 —_ 0.4 +0.9 %
No Missing Codes (fi, = 10kHz) 16 - — 16 —_ - 16 - - Bits
DYNAMIC PERFORMANCE
Peak Harmonics (-0.5dB)
dc to 100kHz — -87 -83 - -87 -83 — -84 -80 dB
100kHz to 500kHz -—_ -84 -80 - -84 -80 — -81 =77 dB
Total Harmonic Distortion (-0.5dB)
dc to 100kHz —_ -85 -81 — -85 -81 — -82 -78 dB
100kHz to 500kHz — -82 =77 —_ -82 =77 —_ -79 74 dB
Signal-to-Noise Ratio
(w/o distortion, -0.5dB)
dc to 100kHz 80 84 — 80 84 — 77 82 — dB
100kHz to 500kHz 77 80 — 77 80 —_— 74 78 - dB
Signal-to-Noise Ratio ®
(& distortion, —0.5dB)
dc to 100kHz 78 82 - 78 82 — 75 79 — dB
100kHz to 500kHz 75 79 —_ 75 79 — 72 76 —_ dB
Two-tone Intermodulation
Distortion (fin = 100kHz,
240kHz, fs =1MHz,
-0.5dB) — -85 —_ —_ -84 — — -83 — dB
Input Bandwidth (-3dB)
Small Signal (-20dB input) - TBD - —_ TBD - - TBD - MHz
Large Signal (-0.5dB input) - TBD - - TBD - - TBD - MHz
Feedthrough Rejection
(fin = 500kHz) - 84 — — 84 — — 84 — dB
Slew Rate — +60 — — +60 — — +60 — Vs
Aperture Delay Time - +20 —_ —_ 120 — - 20 - ns
Aperture Uncertainty — 5 — — 5 - - 5 - psrms
S/H Acquisition Time
( to +0.003%FSR, 10V step) — 300 — — 300 - - 300 - ns
Overvoltage Recovery Time ® — 500 1000 _ 500 1000 - 500 1000 ns
AID Conversion Rate 1 — — 1 — — 1 — — MHz
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ADS-937
R
+25°C 0to +70°C -55 to +125°C
ANALOG OUTPUT MIN. | TYP. | MAX. MIN. TYP. | MAX.| MIN. TYP. | MAX. UNITS
Internal Reference
Voltage +4.95 +5.0 +5.05 +4.95 +5.0 +5.05 +4.95 +5.0 +5.05 Volts
Drift — +30 — — £30 — — 430 — ppm/°C
External Current - 1 - - 1 — - 1 — mA
DIGITAL OUTPUTS
Logic Levels
Logic "1* +2.4 — — +2.4 — — +2.4 — — Volts
Logic "0" - - +0.4 - - +0.4 - — +0.4 Volts
Logic Loading "1" — — —4 — - -4 - —_ -4 mA
Logic Loading "0" - — +4 — - +4 — — +4 mA
Output Coding Straight Binary, Offset Binary
POWER REQUIREMENTS
Power Supply Range
+15V Supply +145 +15.0 +15.5 +145 +15.0 +15.5 +145 +15.0 +15.5 Volts
-15V Supply -145 -15.0 -155 -145 -15.0 -155 -145 -15.0 -155 Volts
+5V Supply +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 +4.75 +5.0 +5.25 Volts
-5V Supply -4.75 -5.0 -5.25 -4.75 -5.0 -5.25 -4.75 -5.0 -5.25 Volts
Power Supply Current
+15V Supply — +15 — = +15 - = +15 = mA
-15V Supply — -12 — — -12 — — -12 = mA
+5V Supply = +152 — — +152 — — +152 — mA
-5V Supply — -28 - — 28 — — -28 — mA
Power Dissipation — 11 1.25 — 11 1.25 — 11 1.25 Watts
Power Supply Rejection — — +0.05 — - +0.05 - — 10.05 %FSR/%V
Footnotes:
@ All power supplies must be on before applying a start convert @ Effective bits is equal to:
pulse. All supplies and the clock (START CONVERT) must be i Amplitude |
present during warmup periods. The device must be continuous- (SNR + Distortion) — 1.76 + | 20 log M
ly converting during this time. L Actual Input Amplitude _ |
Contact DATEL for availability of other input voltage ranges. 6.02
® This is the time required before the A/D output data is valid once
A 500ns wide start convert pulse is used for all production test- the analog input is back within the specified range.
ing. For applications requiring less than a 1MHz sampling rate,
wider start convert pulses can be used.

TECHNICAL NOTES

1. Obtaining fully specified performance from the ADS-937
requires careful attention to pc-card layout and power
supply decoupling. The device’s analog and digital
ground systems are not connected to each other
internally. For optimal performance, tie all ground pins
(2, 12 and 13) directly to a large analog ground plane
beneath the package.

Bypass all power supplies and the +5V reference output
to ground with 4.7pF tantalum capacitors in parallel with
0.1pF ceramic capacitors. Locate the bypass capacitors
as close to the unit as possible. Tie a 47uF capacitor
between COMPENSATION (pin 7) and the —15V
SUPPLY (pin 8).

2. The ADS-937 achieves its specified accuracies without
the need for external calibration. If required, the device’s
small initial offset and gain errors can be reduced to zero
using the adjustment circuitry shown in Figure 2. When
using this circuitry, or any similar offset and gain calibra-
tion hardware, make adjustments following warmup. To
avoid interaction, always adjust offset before gain. Tie
pins 4 and 6 to ANALOG GROUND (pin 2) if not using
offset and gain adjust circuits

.3. Applying a start convert pulse while a conversion is in
progress (EOC = logic “1") will initiate a new and probably
inaccurate conversion cycle.

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized
and specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (Ta = +25°C)
production testing is performed without the use of heat sinks
or forced-air cooling. Thermal impedance figures for each de-
vice are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the packagé/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.
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CALIBRATION PROCEDURE
(Refer to Figure 2 and Tables1 and 2)

Connect the converter per Table 1 for the appropriate input
voltage range. Any offset/gain calibration procedures should
not be implemented until the device is fully warmed up. To
avoid interaction, adjust offset before gain. The ranges of
adjustment for the circuit in Figure 2 are guaranteed to
compensate for the ADS-937's initial accuracy errors and may
not be able to compensate for additional system errors.

A/D converters are calibrated by positioning their digital
outputs exactly on the transition point between two adjacent
digital output codes. This is accomplished by connecting
LED’s to the digital outputs and performing adjustments until
certain LED’s “flicker” equally between on and off. Other
approaches employ digital comparators or microcontrollers to
detect when the outputs change from one code to the next.

For the ADS-937, offset adjusting is normally accomplished
when the analog input is 0 minus 1/2LSB (-76.3uV). See
Table 2 for the proper bipolar and unipolar output coding.

Gain adjusting is accomplished when the analog input is at
nominal full scale minus 1 1/2LSB’s (—9.999771V for unipolar
and —4.999771V for bipolar).

Note: Connect pin 4 to ANALOG GROUND (pin 2) for
operation without zero/offset adjustment. Connect pin 6 to
ANALOG GROUND (pin 2) for operation without gain
adjustment.

Table 1. Input Connections

INPUT RANGE INPUT PIN TIE TOGETHER
+5V Pin 1 Pins2and 3
0to—-10V Pin 1 Pins 3 and 5

Zero/Offset Adjust Procedure

1. Apply a train of pulses to the START CONVERT input (pin
16) so that the converter is continuously converting.

2. For unipolar or bipolar zero/offset adjust, apply —=76.3pV to
the ANALOG INPUT (pin 1).

3. For a bipolar input - Adjust the offset potentiometer until
the code flickers between 1000 0000 0000 0000 and 0111
1111 1111 1111,

For a unipolar input - Adjust the offset potentiometer until
all output bits are 0's and the LSB flickers between 0 and 1.

Gain Adjust Procedure

1. Apply —4.999771V to the ANALOG INPUT (pin 1) for
bipolar gain adjust or apply —9.999771V to pin 1 for
unipolar gain adjust.

2. For a unipolar input - Adjust the gain potentiometer until all
output bits are 1's and the LSB flickers between 1 and 0.

For a bipolar input - Adjust the gain potentiometer until all
output bits are 1's and the LSB flickers between 1 and 0.

3. To confirm proper operation of the device, vary the applied
input voltage to obtain the output coding listed in Table 2.

-5V
+15V {; _15v ANALOG ?7 +5V ANALOG
ey 47uF | 47F 4.7yF | 4.7yF
+ +
DIGITAL + 64_+| |—>%
0.1uF | 0.1pF 0.4yF | 0.1pF
47yF |—<—| |_’_|
9 12 8| 11 2 10
ANALOG ANALOG 15 gz
GROUND GROUND
DIGITAL
GROUND
€7———————3— UNIPOLAR gf Sg ; (MSB)
5| .5v ADS-937 gg BIT3
0.14F hd REF. OUT BIT 4
4.7uF 128 piTs
37
Lo 2 e
% BIT7
+ 7 BIT8
-15v o——) " COMPENSATION 2 oo
47yF 28 giT10
122 g1y
1| ANALOG 21 piri2
— INPUT 20 pir1s
119 BiT1s
% BIT 15
_I"L 8] sraRT convERT ——— BIT 16 (LSB)
OFFSET GAIN
ADJUST ADJUST
4 6 Figure 2.
Bipolar Connection Diagram
18V 41sv
+15V —15V
20kQ 20kQ
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Table 2. Output Coding

ADS-937

STRAIGHT BIN.

UNIPOLAR | INPUT RANGE OUTPUT CODING INPUT RANGE | BIPOLAR
SCALE 0to-10V MSB LSB| MSB LSB *5V SCALE
-FS+1LSB | -9.999847 | 1111111111111111 | 0000000000000000| +4.999847 | +FS —1LSB
-7/8 FS -8.750000 | 1110000000000000 | 0001111111111111|  +3.750000 | +3/4 FS
-3/4FS —7.500000 | 1100000000000000 | 0011111111111111|  +2.500000 | +1/2 FS
-1/2FS -5.000000 | 1000000000000000 | 0111111111111111 0.000000 0
—1/4 FS —-2.500000 | 0100000000000000 | 1011111111111111| —2.500000 |-1/2FS
-1/8 FS —-1.250000 | 0010000000000000 | 1101111111111111| -3.750000 | -3/4 FS
-1LSB -0.000153 | 0000000000000001 | 1111111111111110| -4.999847 | -FS +1 LSB
0 0.000000 | 0000000000000000 | 1111111111111111|  -5.000000 | -FS
I Pl : SCALE = 50ns/division
N N+1 :
CONVERT - v
<—100ns typ. :
— _ Conversion Time ——
EOCC 700ns typ.
INTERNAL — 1~ 50nstyp.
S/H Hold - Hold
700ns typ. Acquisition Time !

! v 300ns typ. 50ns typ. —= le—

OUTPUT ' ; ; ——
DATA DATAN-2VALD V) DATA N-1 VALID V7] DATANVALID
800ns typ. INVALID
DATA
200ns
typ.

Figure 3. Timing Diagram
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MECHANICAL DIMENSIONS

BASE PLANE

~—

SEATING .~

PLANE

—

B

~ E
F

INCHES | MILLIMETERS
DIM. | MIN. | MAX.| MIN. | MAX.
A | 1584 | 1616 | 4023 | 41.05
B |0.030 | 0070 | 0.762] 1.778
C |o0016 | 0020 | 0.406 | 0.508
D [0040 | 0.060 | 1.016 | 1.524
E |o150 | 0200 | 381] 5.08
F__ [ 0.100, +0.002 2.54, +0.0508
G |0900 | 0.920 | 22.86] 23.37
H | 0.150, +0.020 3.81, 0.508
J_ {0009 | 0.012 | 0.229 | 0.305
K [0900 | 0932 [ 22586 | 2367
Pins 32 32

le— G —»

ORDERING INFORMATION

ADS-937MC
ADS-937MM

ADS-B937

MODEL NUMBER

ACCESSORIES

OPERATING TEMP. RANGE

Evaluation Board (without ADS-937)

0to +70°C
-55 to +125°C

Receptacles for PC board mounting can be ordered through AMP Inc.,
Part # 3-331272-8 (Component Lead Socket), 32 required.
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D LATEL

INNOVATION and EXCELLENCE

ADS-941
14-Bit, 1IMHz
Sampling A/D Converters

FEATURES

* 14-Bit resolution

¢ 1MHz minimum sampling rate

* Functionally complete

* Internal reference and sample/hold
* No missing codes

¢ Excellent performance

¢ Full Nyquist-rate sampling

¢ Small 32-pin DIP

* Low power, 2.8 Watts

INPUT/OUTPUT CONNECTIONS

GENERAL DESCRIPTION
DATEL's ADS-941 is a functionally complete, 14-bit, 1MHz, PIN_| FUNCTION PIN_| FUNCTION
sampling A/D converter. Its standard, 32-pin, triple-wide 1 +10V REF. OUT 32 | START CONVERT
ceramic DIP contains a fast-settling sample/hold amplifier, a 2 BIPOLAR 31 | BIT 1 OUT (MSB)
14-bit subranging (two-pass) A/D converter, a precision 3 ANALOG INPUT 30 | BIT10UT (MsB)
reference,. a three-state output register, gnd all the timing and 4 SIGNAL GROUND 29 | BIT20UT
control logic necessary to operate from a single start convert pulse. 5 OFFSET ADJUST 28 | BIT30UT
The ADS-941 is optimized for wideband frequency-domain 6 ANALOG GROUND 27 | BIT40UT
applications and is fully FFT tested. Total harmonic distortion 7 OVERFLOW 26 | BIT50UT
(THD) and signal-to—noise ratio (including diStOﬂiOn) typically 8 CODING SELECT 25 BIT 6 OUT
run at -85dB and 80dB, respectively, with full-scale inputs up 9 ENABLE 24 | BIT70UT
to 100kHz. 10 +5V SUPPLY 23 BIT 8 OUT
The ADS-941 requires +15V and +5V supplies and typically 11 DIGITAL GROUND 22 | BIT9OUT
consumes 2.8 Watts. 12 | +15V SUPPLY 21 BIT 10 OUT
13 -15V SUPPLY 20 BIT 11 OUT
14 ANALOG GROUND 19 BIT 12 OUT
15 | ANALOG GROUND 18 | BIT130UT
16 EOC 17 BIT 14 OUT (LSB)
——4——'<li DAC
+10VREF.OUT 1 —~— I__R_Ii_J 4 .
> > 31 BIT10UT(MSB)
V ™ > 30 BIT10UT(MSB)
s1 > > 29 BIT20UT
foosT 5 — Grour L BUFFER —N\ > > 28 BIT3OUT
FLASH REGISTER o > 27 BIT40UT
{' s2 ADC ™ ™ 26 BIT50UT
BIPOLAR 2 —AAA~ { DIGITAL [ ] 3-STATE [ | 25 BIT6OUT
CORRECTION —* OUTPUT ™ 24 BIT70UT
ANALOG LoGIC |-» REGISTER r, 23 BIT8OUT
INPUT 8 ™ ™1 22 BIT9OUT
| ™ ™ 21 BIT100UT
REGISTER :> ] ™™ 20 BIT110UT
- ™ ™ 19 BIT120UT
START w2 L * e ™™ 18 BIT130UT
- - =
CONVERT nmw)e f I 17 BIT 14 OUT (LSB)
TOC 16 | —ee—{ CONTROL 9 ENABLE
Loaic 7 OVERFLOW
4 10 1" 12 6,14, 15 13 8
SIGNAL +5V DIGITAL +15V ANALOG -15V CODING
GROUND SUPPLY GROUND SUPPLY GROUND SUPPLY SELECT

Figure 1. ADS-941 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS OUTPUTS MIN. | TYP. | MAX. | UNITS
+15V Supply (Pin 12) Oto+16 Volts Output Coding Straight Binary/Offset Binary/Two's Comp.
~15V Supply (Pin 13) 0to-16 Volis Comp. Binary/Cormp. Offset Binary or
+5V Supply (Pin 10) 010+46.0 Volts Logic Level omplementary Two’s Complement
‘ Digital Inputs (Pins 8, 9, 32) ~0310VDD +0.3 Volts o s
| ogic "1 +2.4 — - Volts
| Analog Input (Pin 3) +15 Volts Logic "0" — — 104 Volts
! Lead Temp. (10 seconds) 300 °C Logic Loading "1* — — ~160 YA
Logic Loading "0" - - +6.4 mA
| Internal Reference
Voltage, +25°C +9.98 +10.0 | +10.02 Volts
Drift — +13 +30 ppm/°C
External Current - — 5 mA
FUNCTIONAL SPECIFICATIONS PERFORMANCE
(Ta=+25°C, £V = £15V, +Vpp = +5V, 1MHz sampling rate, and a Slew Rate - +250 - Vius
minimum 7 minute warmup unless otherwise specified.) Aperture Delay Time - - 10 ns
Aperture Uncertainty - - £5 ps
S/H Acquisition Time
ANALOG INPUTS MIN. | TYP. | MAX. | UNITS ( to £0.003%FS, 10V step) _ 250 350 ns
Input Voltage Range Total Harm. Distort. (-0.5dB)
Unipolar — Oto+10 — Volts dc to 100kHz -78 -85 —_ dB
Bipolar -_ 15 - Volts 100kHz to 500kHz -77 -80 - dB
Input Impedance 22 25 — kQ Signal-to-Noise Ratio
Input Capacitance — 7 15 pF (w/o distortion, —0.5dB)
dc to 100kHz 75 80 - dB
DIGITAL INPUTS 100kHz to 500kHz 74 77 - dB
Logic Levels Signal-to-Noise Ratio
Logic "1" +2.0 - - Volts (& distortion, ~0.5dB)
Logic "0" — — +0.8 Volts dc to 100kHz 74 80 — dB
Logic Loading "1" — — +10 uA 100kHz to 500kHz 73 78 — dB
Logic Loading "0" — — -600 uA Spurious Free Dynamic Range®
dc to 100kHz 78 86 — dB
PERFORMANCE 100 to 500kHz 77 83 - dB
Integral Nonlinearity Two-tone Intermodulation
(fin = 10kHz) Distortion (fin = 100kHz,
+25°C — +1 *2 LSB 240kHz, fs=1MHz,
0to +70°C — 1.5 +2 LSB -0.5dB) - -85 - dB
—40 to +85°C — +2 +3 LSB Input Bandwidth (~3dB)
Differential Nonlinearity Small Signal (-20dB Input) — 6 — MHz
(fin= 10kHz) Large Signal (0dB Input) - 1.75 — MHz
+25°C -0.75 0.5 +0.75 LSB Feedthrough Rejection
0to +70°C -095 | =075 | +0.95 LSB (fin = 500kHz) - 87 — dB
-40 to +85°C -1 +0.95 +25 LSB Overvoltage Recovery - 1000 2000 ns
Full Scale Absolute AD Conversion Rate 1 — — MHz
Accuracy Noise — 250 — pvrms
+25°C —_ 0.1 +0.122 %FSR
0to +70°C - +0.12 +0.36 %FSR POWER REQUIREMENTS
—40 to +85°C — 4045 | 085 | %FSR Power Supply Range
Unipolar Zero Error +15V Supply +1425 | +15.0 | +15.75 Volts
+25°C (see Figure 3) — £0.05 | £0.122 | %FSR -15V Supply -1425 | -150 | -1575 | Volts
0to +70°C — +0.1 +0.2 %FSR +5V Supply +4.75 +5.0 +5.25 Volts
—40 to +85°C — 10.2 £0.3 %FSR Power Supply Current
Bipolar Zero Error +15V Supply - +62 +85 mA
+25°C (see Figure 3) — +0.05 | £0.122 | %FSR -15V Supply - -80 -95 mA
010 +70°C — 0.1 02 | %FSR +5V Supply - +140 | +160 mA
-40 to +85°C — +0.2 +0.3 %FSR Power Dissipation — 28 33 Watts
Bipolar Offset Error, Power Supply Rejection — — +0.02 | %FSR/%V
+25°C(see Figure 3) — $0.05 | 0.12 %FSR
010 +70°C _ 012 +0.3 %FSR PHYSICAL/ENVIRONMENTAL
-40 to +85°C - +0.6 08 | %FSR Oper. Temp. Range, Case
Gain Error (see Figure 3) ADS-941MC 0 - +70 °C
+25°C - +0.018 | 20.12 % ADS-941ME -40 - +85 °C
010 +70°C - +0.12 +0.3 % Storage Temperature
—40 to +85°C — +0.6 +0.8 % Range -65 - +150 °C
No Missing Codes
14 Bits 0to +70°C Package Type 32-pin, metal-sealed, ceramic TDIP
Resolution 14 Bits Weight 0.46 ounces (13 grams)

@ Same specification as In-Band Harmonics or Peak Harmonics.
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TECHNICAL NOTES

1. Rated performance requires using good high-frequency cir-
cuit board layout techniques. The analog and digital
grounds are not connected to each other internally. Avoid
ground-related problems by connecting the digital and ana-
log grounds to one point, the ground plane beneath the
converter. Due to the inductance and resistance of the
power supply return paths, return the analog and digital
ground separately to the power supplies.

2. Bypass the analog and digital supplies and the +10V REF.
OUT (pin 1) to ground with a 4.7uF, 25V tantalum electro-
lytic capacitor in parallel with a 0.1uF ceramic capacitor.

3. CODING SELECT (pin 8) is compatible with CMOS/TTL
logic levels for those users desiring logic control of this
function. The device has an internal pull-up resistor on this
pin, allowing pin 8 to be connected to +5V or left open
when a logic 1 is needed. See the Calibration Procedure
for selecting an output coding.

4. To enable the three-state outputs, connect ENABLE (pin 9)
to a logic "0" (low). To disable, connect pin 9 to a logic "1"
(high).

Table 1. Input Connections

INPUT RANGE INPUT PIN | TIE TOGETHER
Oto+10V Pin 3 Pins 2 and 4
+5V Pin 3 Pins 1 and 2

CALIBRATION PROCEDURE

1. Connect the converter per Figure 3 and Table 1 for the ap-
propriate input range. Apply a pulse of 50 nanoseconds min-
imum to START CONVERT (pin 32) at a rate of 200kHz.
This rate is chosen to reduce flicker if LED's are used on the
outputs for calibration purposes.

2. Zero Adjustments
Apply a precision voltage reference source between
ANALOG INPUT (pin 3) and SIGNAL GROUND (pin 4),
then adjust the reference source output per Table 2.

Table 2. Zero and Gain Adjust

INPUT ZERO ADJUST GAIN ADJUST

RANGE +1/2 LSB FS-11/2LSB
0to +10V +305uV +9.999085V
+5V +305puV +4.999085V

For unipolar operation, adjust the zero trimpot so that the
output code flickers equally between 00 0000 0000 0000
and 00 0000 0000 0001 with CODING SELECT (pin 8) tied
low (straight binary) or between 11 1111 1111 1111 and 11
1111 1111 1110 with pin 8 tied high (complementary bi-

nary).

For bipolar operation, adjust the trimpot until the code flick-
ers equally between 10 0000 0000 0000 and 10 0000 0000
0001 with pin 8 tied low (offset binary) or between 01 1111
1111 1111 and 01 1111 1111 1110 with pin 8 tied high
(complementary offset binary).

Two's complement coding requires using BIT 1 OUT
(MSB) (pin 31). With pin 8 tied low, adjust the trimpot until
the code flickers between 00 0000 0000 0000 and 00 0000
0000 0001.

3. Full-Scale Adjustment
Set the output of the voltage reference used in step 2 to
the value shown in Table 2.

Adjust the gain trimpot until the output code flickers equally
between 11 1111 1111 1110and 11 1111 1111 1111 with
pin 8 tied low for straight binary/offset binary or between 00
0000 0000 0000 and 00 0000 0000 0001 with pin 8 tied
high for complementary binary/complementary offset binary.

Two's complement coding requires using pin 31. With pin
8 tied low, adjust the gain trimpot until the output code flick-
ers equally between 01 1111 1111 1110and 01 1111 1111
1111,

4. To confirm proper operation of the device, vary the preci-
sion reference voltage source to obtain the output coding
listed in Table 3.

THERMAL REQUIREMENTS

All DATEL sampling A/D converters are fully characterized and
specified over operating temperature (case) ranges of 0 to
+70°C and -55 to + 125°C. All room-temperature (TA = +25°C)
production testing is performed without the use of heat sinks or
forced-air cooling. Thermal impedance figures for each device
are listed in their respective specification tables.

These devices do not normally require heat sinks, however,
standard precautionary design and layout procedures should
be used to ensure devices do not overheat. The ground and
power planes beneath the package, as well as all pcb signal
runs to and from the device, should be as heavy as possible to
help conduct heat away from the package. Electrically-
insulating, thermally-conductive “pads” may be installed under-
neath the package. Devices should be soldered to boards
rather than “socketed”, and of course, minimal air flow over the
surface can greatly help reduce the package temperature.

In more severe ambient conditions, the package/junction tem-
perature of a given device can be reduced dramatically (typi-
cally 35%) by using one of DATEL’s HS Series heat sinks.
See Ordering Information for the assigned part number. See
page 1-183 of the DATEL Data Acquisition Components Cata-
log for more information on the HS Series. Request DATEL
Application Note AN-8, “Heat Sinks for DIP Data Converters”,
or contact DATEL directly, for additional information.

Sampling Analog-to-Digital Converters 1—119
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ADS-941
e
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 ns
N sonsmin. (i | DN
START ¢ 100ns max. - ; [_] i
CONVERT P :
'*-——‘— 35ns max.. | i 1
| |- . Conversnon Time P
- i ‘ . 600ns typ, ——————
EOC T T . P !
IR
—~—>:<— 10ns typ. :
Aol .
M ol P Hold i
OUTPUT 'DATA N—1 VALID % INVALID DATA% “DATANVALID %
DATA S 600ns min.

Removing System Errors

Use external potentiometers to remove system errors or to
reduce the small initial errors to zero. Use a 100Q trimpot in
series with the analog input for gain adjustment. Use a fixed
50Q resistor instead of the trimpot for operation without

0to +10V
o

h 400ns max. —>,<—

Figure 2. ADS-941 Timing Diagram

adjustment.
+15V -15V  +5V
T [ ]
4.7uF | 4.7yF 4.7yF
+ + + L
0.1pF | 0.1pF 0.1pF
12 | 6,14,15 13| 10 11
ANALOG DIGITAL | g1
; GROUND GROUND  [35~
+10V REF. OUT 29
* 28
0.;“ 4.7uF —2;—
% QE ADS-941 26
25
GAIN ADJUST 47‘ BIPOLAR %_
22
1000 21
ANALOG INPUT —20—
+5Vo CODING SELECT :—g
32 |18
I START CONVERT 17
7
ENABLE — B3
4
OFFSET
) g SIGNAL GROUND ADJUST
5
20kQ
—15VO—AW\—0 +15V
ZERO/OFFSET ADJUST

Figure 3. Typical ADS-941 Connection Diagram

adjustment. Use a 20kQ trimpot with the wiper tied to OFFSET
ADJUST (pin 5) for zero/offset adjustment. Connect pin 5 to
ANALOG GROUND (pin 6) for operation without zero/offset

BIT 1 OUT (MSB)
BIT 1 OUT (MSB)
BIT 20UT

BIT 30UT

BIT 4 OUT

BIT 5 OUT

BIT 6 OUT

BIT 7 OUT

BIT 8 OUT

BIT 9 OUT

BIT 10 OUT

BIT 11 OUT

BIT 12 OUT

BIT 13 OUT

BIT 14 OUT (LSB)
OVERFLOW
EOG
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©
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o
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8 -80
g
-90
l 11 1 N
100 200 300 400 500
Frequency (kHz)
Figure 4. FFT Analysis of ADS-941
(fs = 1MHz, fin = 480kHz, Vin = -0.5dB, 4096 points)
Table 3. Output Coding
STRAIGHT BIN. COMP. BINARY
INPUT
UNIPOLAR | RANGE OUTPUT CODING INPUT RANGE | BIPOLAR
SCALE Oto+10V |MSB LSB |MSB LSB| MSB LSB £5V SCALE
+FS-1LSB | +9.999390 |11 1111 1111 1111 |00 0000 0000 0000 | 01 1111 1111 1111 | +4.999390 | +FS -1 LSB
+7/8 FS +8.750000 |11 1000 0000 0000 {00 0111 1111 1111 | 01 1000 0000 0000 | +3.750000 | +3/4 FS
+3/4 FS +7.500000 |11 0000 0000 0000 |00 1111 1111 1111 | 01 0000 0000 0000 | +2.500000 | +1/2 FS
+1/2FS +5.000000 |10 0000 0000 0000 |01 1111 1111 1111 { 00 0000 0000 0000 |  0.000000 0
+1/4 FS +2.500000 |01 0000 0000 0000 {10 1111 1111 1111 | 11 0000 0000 0000| —2.500000 |-1/2FS
+1/8FS +1.250000 |00 1000 0000 0000 |11 0111 1111 1111 10 1000 0000 0000 | -3.750000 | -3/4 FS
+1LSB +0.000610 |00 0000 0000 0001 |11 1111 1111 1110 | 10 0000 0000 0001 | —4.999390 | —FS +1 LSB
0 0.000000 |00 0000 0000 0000 |11 1111 1111 1111 | 10 0000 0000 0000 | -5.000000 | —-FS
OFF. BINARY COMP. OFF. BIN. TWO'S COMP.

Sampling Analog-to-Digital Converters
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MECHANICAL DIMENSIONS
INCHES (mm)

1.72 MAX.

-
L

Dimension Tolerances (unless otherwise indicated):
1 2 place decimal (.XX) £0.010 (+0.254)
7 3 place decimal (.XXX) +0.005 (+0.127)

Lead Material: Kovar alloy

Lead Finish: 50 microinches (minimum) gold plating
1-(1218":;*))(- over 100 microinches (nominal) nickel plating
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0.235 MAX. (2.540)

(5.969)
1.500
‘ l (38.100) 0.200 MAX.

TS P
o g 82 - K e °'%33.;g£1°4 -8

0.040 (0.635)
- (1.016)

ORDERING INFORMATION

MODEL NUMBER OPERATING TEMP. RANGE

ADS-941MC 0°C to +70°C
ADS-941ME —40°C to +85°C

ACCESSORIES

ADS-EVAL4 Evaluation Board (without ADS-941)
HS-24 Heat Sink for all ADS-941 models

Receptacles for PC board mounting can be ordered through
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 32
required.

[ e e s )
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INNOVATION and EXCELLENCE

ADS-942
14-Bit, 2MHz
Sampling A/D Converters

FEATURES

¢ 14-Bit resolution

¢ 2MHz minimum throughput

¢ Functionally complete

¢ Internal reference and sample/hold
* -85dB total harmonic distortion

* 78dB signal-to-noise ratio

* Full Nyquist-rate sampling

¢ Small 32-pin DIP

¢ Low-power, 2.9 Watts

INPUT/OUTPUT CONNECTIONS

GENERAL DESCRIPTION PIN | FUNCTION PIN | FUNCTION i
DATEL's ADS-942 is a functionally complete, 14-bit, 1 | +10VREF. OUT 82 | START CONVERT ,’
2MHz, sampling A/D converter. Its standard, 32-pin, 2 | BIPOLAR 31 | BIT10UT (MSB) ‘;
triple-wide ceramic DIP contains a fast-settling sample/hold 3 | ANALOG INPUT 30 | BIT10UT (MSB) ‘
amplifier, a 14-bit subranging (two-pass) A/D converter, a 4 SIGNAL GROUND 29 | BIT20UT !
precision reference, three-state output register and all the 5 OFFSET ADJUST 28 | BIT30UT
timing and control logic necessary to operate from a single 6 ANALOG GROUND 27 | BIT40UT
start convert pulse. 7 | OVERFLOW 26 | BIT50UT
The ADS-942 is optimized for wideband frequency-domain 8 | CODING SELECT 25 | BIT6OUT
applications and is fully FFT tested. The ADS-942 requires 9 | ENABLE 24 | BIT70UT
+15V and +5V supplies and typically consumes 2.9 Watts. 10 | +5V SUPPLY 23 | BIT8OUT
11 DIGITAL GROUND 22 BIT 9 OUT
12 +15V SUPPLY 21 BIT 10 OUT
13 -15V SUPPLY 20 BIT 11 OUT
14 ANALOG GROUND 19 BIT 12 OUT
15 | ANALOG GROUND 18 | BIT130UT
16 | EOC 17 | BIT 14 OUT (LSB)
- e L}
+10VREF. OUT 1 ‘l_EF_r L 1 [ ouT(M—s_B)
> > 30 BIT10UT(MSB)
OFFSET &1 \J > > 29 BIT20UT
AbosT 5 [ clRouT L BUFFER ™ ] 28 BiTsour
REGISTER > ™ 27 BIT40UT
" s2 FkAD?:H F’ > 26 BIT50UT
BIPOLAR 2 AN~ { DIGITAL [ ] 3-STATE [T7| 25 BITEOUT
CORRECTION :] OUTPUT > 24 BIT70UT
ANALOG LOGIC REGISTER | o 23 giTsouT
INPUT 8 - = 22 BIT9OUT
| - :j 21 BIT100UT
REGISTER :> ™ 20 BIT110UT
L 1 > 19 BIT120UT
START > :] 18 BIT130UT
CONVERT 32 ™| TIMING f —> 17 BIT 14 OUT (LSB)
EOC 16 Oomgm + ) t 9 ENABLE
LOGIC 7 OVERFLOW
4 10 11 12 6, 14,15 13 8
SIGNAL +5V DIGITAL +15V ANALOG -15V CODING
GROUND SUPPLY GROUND SUPPLY GROUND SUPPLY SELECT

Figure 1. ADS-942 Functional Block Diagram
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS OUTPUTS MIN. l TYP. | MAX. l UNITS
+15V Supply (Pin 12) 0to +16 Volts Output Coding Straight Bin./Oﬁset Bin./2's.Comp.
| -15V Supply (Pin 13) 0to-16 Volts ) Comp. Bin./Comp. Offset Bin./C2C
+5V Supply (Pin 10) Oto +6 Volts LW‘EQ';:?:f 124 _ _ Vots
Digital Inputs Logic "0" Z — | 04 | vois
(Pins 8, 9, 32) -0.3 10 +Vpp +0.3 Volts Logic Loading "1" _ _ ~160 yA
Analog Input (Pin 3) +15 Volts Logic Loading "0 — — +6.4 mA
Lead Temp. (10 seconds) 300 °C Internal Reference
‘ Voltage, +25°C +9.98 +10.0 | +10.02 Volts
i Drift - +13 +30 ppm/°C
External Current - — 5 mA
DYNAMIC PERFORMANCE
FUNCTIONAL SPECIFICATIONS T°“L:'?"T6('))ki:‘°"' (-0.5dB) -85 2 @
(Ta = +25°C, £Vcc = £15V, +Vpp = +5V, 2MHz sampling rate, a minimum 100§Hz to 530”_'2 _ 80 _75 dB
7 minute warmup, unless otherwise specified.) 500kHz to 1MHz — -77 — dB
Signal—to—_Noise Ratio
ANALOG INPUTS MIN. | TYP. | MAX. | UNITS (w/o distortion, ~0.5dB)
dc to 100kHz 74 78 —_ dB
Input Voltage Range 100kHz to 500kHz 73 75 - dB
Uplpolar - Oto+10 - Volts 500kHz to 1MHz — 73 — dB
Bipolar — 5 - Volts Signal-to-Noise Ratio
Input impedance 49 5 — kQ (and distortion, ~0.5dB)
Input Capacitance - 7 15 pF de to 100kHz 73 78 - B
DIGITAL INPUTS 100kHz to 500kHz 72 75 — dB
500kHz to 1MHz - 72 — dB
Logic Levels Spurious Free Dyn. Range ®
Logic"1" +20 - - Voits dc o 100kHz - -6 | -77 dB
Logic*0® - = | 408 | Voits 100 to 500kHz - -8t | -75 dB
Logic Loading *1" - - +5 pA 500kHz to 1MHz - -8 - dB
Logic Loading "0 - - -600 HA Two-tone Intermodulation
PERFORMANCE Distortion (fin = 100kHz,
- 240kHz, fs = 2.0MHz,
Integral Non-Linearity -0.50B) -85 — — dB
(fin=1MHz) Input Bandwidth (-3dB)
+25°C - 1 2 LsB Small Signal (~20dB input) — 6 — MHz
010470°C. - ! 2 LsB Large Signal (~0.5dB input) — 1.75 - MHz
—4010485°C - 2 +3 LS8 Slew Rate — +250 — Vis
Differential Non-Linearity Aperture Delay Time — — +10 ns
(fin= 1IVLHz) Aperture Uncertainty - - 5 ps rms
#25°C -075 | 05 | +0.75 | LSB S/ Acq. Time, (to 0.003%FSR)
0t0+70°C 095 | 075 | +1.25 | LSB Sinusoidal (fin = 1MHz) - 120 150 ns
—4010 +85°C -1 1 +25 LsB Step input - 250 450 ns
Full Scale Absolute Accuracy Conversion Rate
+25°C - 0.1 | 20122 | %FSR Sinusoidal (fin = 1MHz) 2 - - MHz
010+70°C — | 012 | 036 | %FSR Step input 13 - — MHz
—4010 +85°C - 045 | +0.85 | %FSR Feedthrough Rejection
Unipolar Zero Enjor (fin = 1MHz) — 85 — dB
+25°C (see Figure 3) - £0.05 | £0.122 | %FSR Overvoltage Recovery, 12V — 1000 2000 ns
010 +70°C - £0.1 0.2 %FSR Noise — 250 - uvrms
—40 to +85°C - 10.2 10.3 %FSR
Bipolar Zero Error POWER REQUIREMENTS
+25°C (see Figure 3) — 005 | 20122 | %FSR Power Supply Ranges
010+70°C - 0.1 0.2 | %FSR +15V Supply +1425 | +150 | +15.75 | Volts
=400 +85°C - 02 | 203 | %FSR ~15V Supply -1425 | 150 | -15.75 | Volts
Bipolar Offset Error +5V Supply +475 | +50 [ +525 | Volts
+25°C (see Figure 3) — +0.1 0.2 %FSR Power Supply Currents
0to +70°C — 10.12 0.3 %FSR +15V Supply — 165 +87 mA
—40 to +85°C — 10.5 +0.8 %FSR ~15V Supply - -80 _98 mA
Gain Error ) . +5V Supply - +150 | +165 mA
+25°C (soee Figure 3) — £0.018 | $0.122 % Power Dissipation — 2.9 34 Watts
010+70°C - 012 | 03 % Power Supply Rejection — — $0.02 | %FSROV
-40 to +85°C - 0.6 0.8 %
No Missing Codes (fin = 500kHz)| PHYSICAL/ENVIRONMENTAL
14 Bits 0to +70°C 0 "
! J perating Temp. Range, Case
13 Bits ~40t0 +85°C ADS-942MC 0 — | 70 °c
Resolution 14 Bits ADS-942ME 40 - +85 °C
Storage Temperature Range -65 — +150 °C
® Same specification as In-Band Harmonics or Peak Harmonics. Package Type 32-pin, metal-sealed, oeramic TDIP
Weight 0.46 ounces (13 grams)
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TECHNICAL NOTES

1. Rated performance requires using good high-frequency cir-
cuit board layout techniques. The analog and digital
grounds are not connected to each other internally. Avoid
ground-related problems by connecting the digital and ana-
log grounds to one point, the ground plane beneath the
converter. Due to the inductance and resistance of the
power supply return paths, return the analog and digital
ground separately to the power supplies.

ADS-942

For unipolar, adjust the zer