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How to Get Information from Analog Devices

Analog Devices publishes data sheets and a host of other technical literature supporting our products and technologies. Follow the
instructions below for worldwide access to this information.

FOR DATA SHEETS

U.S.A. and Canada

1. Fax Retrieval. Telephone number 800-446-6212
Call the above number and use a faxcode corresponding to the data sheet of your choice for a fax-on-demand through our auto-
mated AnalogFax™ system. Data sheets are available 7 days a week, 24 hours a day.

a. Product/faxcode cross reference listings are available by calling the above number and following the prompts. There is a 4-page
index with just part numbers, faxcodes, page count and revision for each data sheet. There is also a 17-page index sorted by
product type with short descriptions.

b. Faxcodes for products are listed in the last column of each selection guide and in the Faxcode Directory beginning on page
30-16 at the back of this volume.
2. World Wide Web & Internet
a. Our address is http://www.analog.com. Use the browser of your choice and follow the prompts.
b. We also provide extensive DSP literature on an Internet FTP site. Type: ftp ftp.analog.com or ftp 137.71.23.11. Log in as
anonymous using your e-mail address for your password.
3. Analog Devices Literature Distribution Center
a. Call 800-262-5643 and select option two from the voice prompts, or
b. Telephone 617-461-3392 for direct access, or
c. Fax your request to 617-821-4273.
4. DSP Bulletin Board Service
For the latest software updates, call (617) 461-4258, 8 data bits, 1 stop bit, no parity, 300 bps to 14.4 kbps.
Europe and Israel
1. Fax Retrieval. Telephone number 49-8765-9300-xxxx, where xxxx is the faxcode. For a list of faxcodes dial 49-8765-9300-1000. (In
this instance, 1000 is the code for the faxcode cross-reference listing.) The faxcodes are the same as those in this book.
2. World Wide Web
Our address is http://www.analog.com. Use the browser of your choice and follow the prompts.
3. Analog Devices Sales Offices
Call your local sales office and request a data sheet. A Worldwide Sales Directory including telephone numbers is listed on pages
30-14 and 30-15.

4. DSP Support Center. Fax requests to **49-89-57005-200 or e-mail dsp.europe@analog.com. The Bulletin Board Service is at
**43-1-8887656.

Australia and New Zealand

1. Fax Retrieval. Telephone number (61) 59 864377. Follow the voice prompts and use the faxcodes in this book to request the data
sheet of your choice.

India

1. Call 91-80-526-3606 or fax 91-80-526-3713 and request the data sheet of interest.

Other Locations

1. World Wide Web
Our address is http://www.analog.com. Use the browser of your choice and follow the prompts.

(8]

. Analog Devices Sales Offices
Call your local sales office and request a data sheet. A Worldwide Sales Directory including telephone numbers is listed on pages
30-14 and 30-15.

FOR OTHER TECHNICAL PUBLICATIONS

An abundant variety of technical publications is available from Analog Devices. A descriptive listing of this literature begins on page
30-7. To request any of these publications, in the U.S.A. follow the instructions given above to contact the Analog Devices Literature
Distribution Center. In other locations, contact your local sales office.

TECHNICAL SUPPORT AND CUSTOMER SERVICE
In the U.S.A. and Canada, please call (800)-ANALOGD, (800)-262-5643. For technical support on all products, select option one,
then select the product area of interest. For price and delivery, select option three. For literature and samples, select option two.

AnalogFax is a trademark of Analog Devices, Inc.
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Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibil-
ity is assumed by Analog Devices for its use, nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by implication or otherwise under any patent
or patent rights of Analog Devices.

USE IN LIFE SUPPORT APPLICATIONS

Products sold by Analog Devices are not designed for use in life support equipment where malfunction of
such products can reasonably be expected to result in personal injury or death. Buyer uses or sells such
products for life support application at buyer’s own risk and agrees to defend, indemnify, and hold harm-
less Analog Devices from any and all damages, claims, suits, or expense resulting from such use.
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Introduction

Analog Devices is a semiconductor company with over one billion
dollars in annual sales that designs, manufactures and sells
worldwide sophisticated integrated circuits, electronic components
and subsystems for use in real-world signal processing. More than
one thousand standard products are produced in manufacturing
facilities located throughout the world. These facilities encompass
all relevant technologies, including several forms of CMOS,
BiCMOS, bipolar, and hybrid integrated circuits, each optimized
for specific attributes—as well as several types of assembled
subsystem products.

State-of-the-art technologies (including surface micromachining)
have been utilized (and in many cases invented) to provide timely,
reliable, easy-to-use advanced designs at realistic prices. Our
popular IC products are available in both conventional through-
hole and surface-mount packages (SOIC, LCC, SOT, SSOP,
PLCQC, and others) as well as some of the newer high density power
surface-mount packages. Over thirty years of successful
applications experience and continuing vertical integration ensure
that these products are oriented to user needs. The ongoing
application of today’s state-of-the-art and the creation of
tomorrow’s state-of-the-art processes strengthen the leadership
position of Analog Devices in standard data-acquisition and signal-
processing products and also make us strong contenders in high
performance mixed-signal ICs for advanced computing and
communications applications.

MAJOR PROGRESS

Since the publication of the selection guides in the Design-In
Reference Manual in late 1994, Analog Devices has introduced
more than 150 new products; they cover the range from brand new
product and market categories and technologies to standard
products (with improvements in price, performance, or design) to
augmented performance second source products. The greatest
empbhasis has been in the area of single-supply design for 3-
and 5-volt requirements at lower and lower power levels, while
continuing to push the performance and adding critical features.
All of our newest products from all of the product areas of the
company are included in this volume.

Examples of the variety, performance, and innovation of the
outstanding new linear, data converter, and DSP products to be
found in this volume include the:

ADP1148 family of high efficiency, synchronous step-down
switching regulators that function properly down to a 3.5 volt
input voltage and provide very low dropout operation.

ADS815 high output current differential driver amplifiers with
900 V/us slew rate and 200 mA output drive from a thermally
enhanced SOIC—ideal for ADSL and HDSL line interface drive
applications.

AD215 low distortion isolation amplifiers with 120 kHz bandwidth
and full isolation to 1500 volts and —80 dB harmonic distortion.
ADSP-21060/ADSP-21062 SHARC Super Harvard Architecture
Computer with 4 MBit/2 MBit on-chip SRAM and 40 MIPS/

80 MFLOPS performance for high performance signal processing.
AD1843 16-bit serial-port SoundComm™ Codec integrated

speech, audio, fax and modem codec for computer audio, V.34,
and voice over data applications.

AD9220 complete 12-bit 10 MSPS ADC that works ona +5V
supply with only 250 mW—other family members use only 60 mW
at 1 MHz.

AD9830 complete 50 MHz direct digital synthesizer (DDS) with
numerically controlled oscillator and 10-bit DAC.

ADM207E Family of EMI/EMC compliant, +15 kV ESD
protected, RS-232 line drivers and receivers with 230 kbits/sec
guaranteed data rate.

AD8402/8403 two- and four-channel digital potentiometers in
10 kQ, 50 kQ, and 100 kQ formats and 2.7 volt supply operation.

AD7896 12-bit serial-interface, 100 kHz sampling ADC in 8-pin
SOIC with 2.7 V supply operation using 9 mW.

DESIGNER’S REFERENCE MANUAL

This volume provides technical data on the product features and
specifications on all the products we recommend for new design
requirements for all of the markets we serve. This is a companion
volume and update to the series of Reference Manuals we began
publishing in 1992. These manuals include the two-volume Data
Conuverter Reference M I, Amplifier Reference Manual, Special
Linear Reference Manual, Apphcatwm Reference Manual, Military!
Aerospace Reference Manual, DSPIMSP Products Reference Manual,
and Design-In Reference Manual (1994). All of the data sheets in
this volume are two pages in length, containing information on the
key features and specifications on each product, but not the
detailed applications information. On products introduced prior to
1995, this information is contained in those previously released
reference maruals. As a result, it is important to retain the
entire set of Reference Manuals to have the complete applications
information about these products. For our newer products, the
longer data sheets with all of the details about these products are
available on the CD-ROM Catalog, which is a companion to
this volume. This information is also available from our World
‘Wide Web site at http://www.analog.com and from AnalogFax™,
our automated fax retrieval system. The most up-to-date data
sheets on all of our currently available products are also available
on all three of these media. Any of our previous reference manuals
or the CD-ROM can be ordered from our Literature Center or any
sales office worldwide.

In the approximately 1200 pages of this volume you will find:

* A two-page data sheet for all products that we currently
recommend for new system design requirements. These data
sheets provide information on the key features, pinouts, block
diagrams, and specifications for these products.

¢ Advance technical information on upcoming new products
which may prompt you to seek more up-to-date information
on the product.

« Selection guides and product function trees for ﬁndmg
products rapidly.

« Faxcodes on every product referenced that allow you to get a
full-length data sheet with complete applications information on
the product from AnalogFax.

SoundComm and AnalogFax are trademarks of Analog Devices, Inc.
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* A representative list of available Analog Devices technical
publications on real-world analog and digital signal processing.

* A complete set of drawings of all of the packages presently in
use by Analog Devices for our products and references to
these packages in each of the data sheets in this volume.

e Our Worldwide Sales Directory.

¢ The complete Product Index to all Analog Devices products
referenced in this manual including those soon to be released.

The product data in this book are intended primarily for the
majority of users who are concerned with new designs. For this
reason, existing and available products that offer little if any
unique advantage over newer products in future designs are not
listed in the Index; their data sheets are still available separately
through our CD-Catalog or AnalogFax system—but they are not
published in this book.

TECHNICAL SUPPORT

Our extensive technical literature discusses the technology and
applications of products for real-world signal processing. Besides
tutorial material and comprehensive data sheets, including a large
number in our reference manuals, we offer application notes,
application guides, technical handbooks (at reasonable prices),
and several free serial publications. For example, Analog
Briefings® provides current information about products for
military/avionics applications, and Analog Dialogue, our
technical magazine, provides in-depth discussions of new
developments in analog and digital circuit technology as applied
to data acquisition, signal processing, control, test, and
communications. DSPatch® is a quarterly newsletter that brings
its readers up-to-date applications information on our DSP
products and the general field of digital signal processing. We
maintain a mailing list of engineers, scientists, and technicians
with a serious interest in our products. In addition to reference
manuals and general short form selection guides, we also
publish several short form catalogs and selection guides on
specific product families.

Analog Devices also provides in-depth technical support
through field applications engineers, our sales offices and a
network of applications engineers available at our factory
locations to discuss our products and your applications. A call
to our central number in Norwood, Massachusetts, at 1-800-
ANALOGD will be directed to the engineer most closely
associated with your interests. We have also installed a World
Wide Web site on the Internet and several fax-on-demand
systems around the world to provide current m-depth technical
information fast.

SALES AND SERVICE

Backing up our design and manufacturing capabilities and our
extensive array of publications is a network of sales offices,
representatives, and distributors throughout the United States
and the world staffed by experienced sales and applications
engineers. Our Worldwide Sales Directory, current as of the
publication date, appears on pages 30-14 and 30-15 at the back
of the book.

DSParch and Analog Briefings are registered trademarks_of Analog Devices, Inc..
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RELIABILITY

The manufacture of reliable products is a key objective at Analog
Devices.. The primary focus is the companywide commitment to
Total Quality Management (TQM). In addition, we maintain
facilities that have been qualified under such standards as MIL-
M-38510 (Class B and Class S) for ICs in the United States and
MIL-STD-1772 for hybrids. Our major facilities have also been
certified to ISO-9000 and QS9000. -

Many of our products—both proprietary and second-source—
have qualified for JAN part numbers; others are in the process
of qualification. A larger number of products—including many
of the newer ones just starting the JAN qualification process—
are specifically characterized on Standard Military Drawings
(SMDs). Most of our ICs are available in versions that comply
with MIL-STD-883C Class B, and many also comply with
Class S. We publish a Military/Aerospace Reference Manual for
designers who specify ICs and hybrids for military programs.
The 1994 issue contains data on 378 product families. A
newsletter, Analog Briefings, provides current information
about the status of reliability at ADI.

PRODUCTS NOT FOUND IN THE SELECTION GUIDES
For maximum usefulness to designers of new equipment, we
have-limited the contents of selection guides to standard
products most likely to be used for the design of new circuits
and systems. These products represent about half of the total
product offerings that we manufacture and sell. Omission of a
product from the current selection guides in no way indicates
that such a product is nearing the end of its life cycle, most are
likely to be manufactured for years to come. If the model number
of a product you are interested in is'not in the Table of Contents or
selection guides, turn to page 30~4 where you will find a list of
older products that are still currently manufactured: Data sheets
for these products are available on request or can be found
through AnalogFax, our Web site, or the CD-Catalog. On page
30-5 you will find a guide to substitutions (where possible) for
products that are no longer available.

OBSOLETE GRADES OF ACTIVE PRODUCT FAMILIES
Due to changes in demand for particular grades of an active
product family, it is occasionally necessary to discontinue grades
and/or package combinations of that product family without
discontinuing the entire family. The timing of these occurrences
precludes this catalog from necessarily having the most accurate
production status information. The user should therefore not
assume that every grade and package combination listed for
a given family is currently available. For the most current
availability information, consult our current price list or an
Analog Devices sales office or distributor.

PRICES :
Accurate, up-to-date prices are an important consideration in mak-
ing a choice among the many available product families. Since
prices are subject to change, current price lists and/or quotations
are available upon request from our sales offices and distributors.
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ANALOG
DEVICES

Complete
12-Bit A/D Converter

AD574A*

FEATURES
Complete 12-Bit A/D Converter with Reference
and Clock
8- and 16-Bit Microprocessor Bus Interface
Guaranteed Linearity Over Temperature
0°C to +70°C - AD574AJ, K, L
-55°C to +125°C - AD574AS, T, U
No Missing Codes Over Temperature
35 ps Maximum Conversion Time
Buried Zener Reference for Long-Term Stability
and Low Gain T.C. 10 ppm/°C max AD574AL
12.5 ppm/°C max AD574AU
Ceramic DIP, Plastic DIP or PLCC Package
Available in Higher Speed, Pinout-Compatible Versions
(15 ps AD674B, 80 ps AD774B; 10 ps (with SHA) AD1674)
Available in Versions Compliant with MIL-STD-883 and
JAN QPL

PRODUCT DESCRIPTION

The AD574A is a complete 12-bit successive-approximation
analog-to-digital converter with 3-state output buffer circuitry
for direct interface to an 8- or 16-bit microprocessor bus. A high
precision voltage reference and clock are included on-chip, and
the circuit guarantees full-rated performance without external
circuitry or clock signals.

The AD574A design is implemented using Analog Devices’
Bipolar/I2L process, and integrates all analog and digital func-
tions on one chip. Offset, linearity and scaling errors are mini-
mized by active laser-trimming of thin-film resistors at the wafer
stage. The voltage reference uses an implanted buried Zener for
low noise and low drift. On the digital side, I°L logic is used for
the successive-approximation register, control circuitry and
3-state output buffers.

The AD574A is available in six different grades. The AD574A]J,
K, and L grades are specified for operation over the 0°C to

BLOCK DIAGRAM AND
PIN CONFIGURATION
+5V SUPPLY [T N\ 3] STATUS
Viosc — P
DATA MODE SELECT [WsB)J37] DB11
12/8 E J_> N [ msB
CHIP SELECT E_|—> CONTROL = | Hag oo
3
BYTE ADDRESS/ 4
SHORT CYCLE 4 s|t Hzs] ose
T
READICONVERT E A| A H24 oss
RIC T —
CHIP ENABLE E &y Hz) os7
ol 1
12/+15V SUPPLY 8
120 Ly u s \_g DB6 AL
+10V REFERENCE P
ERENCE [5] b|E 21] o5 | outpuTs
ANALOG COMMON E B _E D84
Ac B —]
REFERENCE INPUT [g uln J
REF IN l: Bl JE be3
~12/-15V SUPPLY B
i ] Rl [12] pe2
BIPOLAR OFFSET (73 S|E JE B
BIP OFF
c
10V SPAN INPUT DBO
Yovn [13 = Hie] Osp
20V SPAN INPUT [{3] 3 DIGITAL COMMON
v, [B—— Aps74a |12 I EES

The S, T, and U grades in ceramic DIP or LCC are available
with optional processing to MIL-STD-883C Class B; the T
and U grades are available as JAN QPL. The Analog Devices’
Military Products Databook should be consulted for details on
/883B testing of the AD574A.

PRODUCT HIGHLIGHTS

1.

The AD574A interfaces to most 8- or 16-bit microproces-
sors. Multiple-mode three-state output buffers connect di-
rectly to the data bus while the read and convert commands
are taken from the control bus. The 12 bits of output data
can be read either as one 12-bit word or as two 8-bit bytes
(one with 8 data bits, the other with 4 data bits and 4 trailing
Z€eros).

+70°C temperature range. The AD574AS, T, and U are speci- 2. The precision, laser-trimmed scaling and bipolar offset resis-
fied for the -55°C to +125°C range. All grades are available in a tors provide four calibrated ranges: 0 volts to +10 volts and 0
28-pin hermetically-sealed ceramic DIP. Also, the ], K, and L volts to +20 volts unipolar, -5 volts to +5 volts and —10 volts
grades are available in a 28-91n plasug DIP and PLCC, and the to +10 volts bipolar. Typical bipolar offset and full-scale cali-
Jand K grades are available in ceramic LCC. bration errors of £0.1% can be trimmed to zero with one ex-
*Protected by U.S. Patent Nos. 3,803,590; 4,213,806; 4,511,413; RE 28,633. ternal component each.
ORDERING GUIDE
Resolution Max
Temperature Linearity Error No Missing Codes Full Scale

Model! Range Max (Ty to Tyax) (Tyn to Tyax) T.C. (ppm/°C)

AD574AJ(X) 0°C to +70°C +1 LSB 11 Bits 50.0

AD574AK(X) 0°C to +70°C +1/2 LSB 12 Bits 27.0

AD574ALX) 0°C to +70°C +1/2 LSB 12 Bits 10.0

AD574AS(X)? -55°C to +125°C +1 LSB 11 Bits 50.0

AD574AT(X)? —55°C to +125°C +1 LSB 12 Bits 25.0

AD574AU(X)? -55°C to +125°C +1LSB 12 Bits 12.5

NOTES

!X = Package desi Available pack are: D (D-28) for all grades. E (E-28A) for ] and K grades and /883B processed S, T

and U grades. N (N-28) for ], K, and L grades. P (P-28A) for PLCC in ], K grades. Example: AD574AKN is K grade in plastic DIP.

2For details on grade and package offerings screened in accordance with MIL-STD-883, refer to Analog Devices Military Products Databook.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV.B
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AD574A-SPECIFICATION

(@ +25°C with Vgg = +15Vor +12V, Vyggie = +5 V, Ve =15V or-12V

unless otherwise noted)
ADS574A) AD574AK ADS74AL )
Model Min Typ Max Min Typ Max Min Typ Max Units
RESOLUTION 12 12 12 Bits
LINEARITY ERROR @ +25°C +1 +1/2 +1/2 LSB

T to Tyax +1 +1/2 +1/2 LSB
DIFFERENTIAL LINEARITY ERROR

(Minimum Resolution for Which No

Missing Codes are Guaranteed)

Ty to Tmax 11 12 12 Bits
UNIPOLAR OFFSET (Adjustable to Zero) +2 +1 +1 LSB
BIPOLAR OFFSET (Adjustable to Zero) +4 +4 +2 LSB
FULL-SCALE CALIBRATION ERROR

(With Fixed 50 Q Resistor from REF OUT to REF IN)

(Adjustable to Zero) 0.25 0.25 0.125 | % of FS
TEMPERATURE RANGE 0 +70 0 +70 0 +70 °C
TEMPERATURE COEFFICIENTS

(Using Internal Reference)

Twmn t0 Thvax
Unipolar Offset +2 (10) +1 (5) +1(5) |LSB (ppm/°C)
Bipolar Offset +2 (10) +1(5) +1(5) |LSB (ppm/°C)
Full-Scale Calibration +9 (50) +5 (27) +2 (10) |LSB (ppm/°C)
POWER SUPPLY REJECTION

Max Change in Full-Scale Calibration

Vee=15V+15Vor12V+0.6V +2 +1 +1 LSB

Viocic=5V£ 05V +1/2 +1/2 +1/2 LSB

Veg=-15V£15Vor-12V£ 06V 2 1 +1 LSB
ANALOG INPUT ‘

Input Ranges

Bipolar -5 +5 -5 +5 -5 +5 Volts

-10 +10 -10 +10 -10 +10 Volts

Unipolar 0 +10 0 +10 0 +10 Volts

0 +20 0 +20 0 +20 Volts

Input Impedance

10 Volt Span 3 3 5 7 3 7 kQ

20 Volt Span 6 10 14 6 10 14 6 10 14 kQ
DIGITAL CHARACTERISTICS' (Twmmn-Tumax)

Inputs? (CE, CS, R/C, A,)

Logic “1” Voltage +2.0 +5.5 +2.0 +5.5 +2.0 +5.5 Volts

Logic “0” Voltage -0.5 +0.8 -0.5 +0.8 -0.5 +0.8 Volts

Current -20 +20 -20 +20 -20 +20 A

Capacitance 5 5 5 pF

Output (DB11-DBO0, STS)

Logic “1” Voltage (Isource < 500 pA) +2.4 +2.4 +2.4 Volts

Logic “0” Voltage (Ispyg < 1.6 mA) +0.4 +0.4 +0.4 Volts

Leakage (DB11-DBO, High-Z State) -20 +20 -20 +20 -20 +20 HA

Capacitance 5 5 5 pF
POWER SUPPLIES

Operating Range

Vioaic +4.5 +5.5 +4.5 +5.5 +4.5 +5.5 Volts

Vee +11.4 +16.5 | +11.4 +16.5 | +11.4 +16.5 | Volts

Vee -11.4 -16.5 | -11.4 -16.5 | -11.4 -16.5 | Volts

Operating Current

ILocic 30 40 30 40 30 40 mA

Iec 2 5 2 5 2 5 mA

Ige 18 30 18 30 18 30 mA
POWER DISSIPATION 390 725 390 725 390 725 mW
INTERNAL REFERENCE VOLTAGE 9.98 10.0 10.02 | 9.98 10.0 10.02 | 9.99 10.0 10.01 | Volts

Output Current (Available for External Loads)? 1.5 15 1.5 mA

(External Load Should not Change During Conversion)

PACKAGE OPTIONS* '

Ceramic (D-28) AD574ASD AD574AKD AD574ALD

Plastic (N-28) AD574AIN AD574AKN AD574ALN

PLCC (P-284) AD574AJP AD574AKP

LCC (E-28A) ADS574AJE AD574AKE
NOTES
’Det_ailed Timing Specifications appear in the Timing Section.

212/8 Input is not TTL-compatible and must be hard wired to Vyogic or Digital Common.

The reference should be buffered for operation on 12 V supplies.

D = Ceramic DIP; N = Plastic DIP; P = Plastic Leaded Chip Carrier. For outline information see Package Information section.

Specifications subject to change without notice.
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ANALOG 16-Bit 100 kSPS
DEVICES Sampling ADC

AD676

FEATURES FUNCTIONAL BLOCK DIAGRAM
Autocalibrating
On-Chip Sample-Hold Function

Parallel Output Format Vin (5) ANALOG
16 Bits No Missing Codes AGND SENSE (9)

+1LSB INL VRer

-97 dB THD AGND (3]

90 dB S/(N+D)

1 MHz Full Power Bandwidth

DIGITAL p.
CHIP I 7) BUSY

| ]
sampLe ()} Micro-copen [ gen

LG
iBIT1-BIT 16
L)}

CONTROLLER
PRODUCT DESCRIPTION ek GOH ALY
The AD676 is a multipurpose 16-bit parallel output analog-to-
digital converter which utilizes a switched-capacitor/charge
redistribution architecture to achieve a 100 kSPS conversion AD676
rate (10 ys total conversion time). Overall performance is opti-
mized by digitally correcting internal nonlinearities through
on-chip autocalibration. PIN CONFIGURATION
The AD676 circuitry is segmented onto two monolithic chips—
a digital control chip fabricated on Analog Devices DSP CMOS sru[r]® 3] 8 10
process and an analog ADC chip fabricated on our BIMOS II Br12[z] [27] BT 9
process. Both chips are contained in a single package. BiT13 3] [26] BT
The AD676 is specified for ac (or “dynamic™) parameters such BT 14 [a ] 25 BIT7
as S/(N+D) Ratio, THD and IMD which are important in sig- a5 5] 2¢] Brrs
nal processing applications. In addition, dc parameters are
specified which are important in measurement applications. i o(8) 6] AD676 2] ems
) . susy[7]  Jopview 22| BITa
The AD676 operates from +5 V and £12 V supplies and typi- (NottoScale)  [71] srrs
cally consumes 360 mW during conversion. The digital supply oa[e]
(Vpp) is separated from the analog supplies (V¢c, Vgg) for re- sampz [o] [20] B2
duced digital crosstalk. An analog ground sense is provided for cik [10 [19] BiT 1 (msB)
the analog input. Separate analog and digital grounds are also DGND [11 18] Voo
provided. Vec [12] (7] Vee
The AD676 is available in a 28-pin plastic DIP or 28-pin side- AGND [13 [16] Vaer
brazed ceramic package. A serial-output version, the AD677, is AGND SENSE [13 [75] Vi
available in a 16-pin 300 mil wide ceramic or plastic package.
ORDERING GUIDE
Package

Model Temperature Range! SI(N+D) Max INL | Package Description | Option?

AD676]D 0°C to +70°C 85 dB Ceramic 28-Pin DIP D-28

AD676KD | 0°C to +70°C 87 dB +1.5LSB | Ceramic 28-Pin DIP D-28

AD676AD | -40°C to +85°C 85 dB Ceramic 28-Pin DIP D-28

AD676BD | —40°C to +85°C 87 dB +1.5LSB | Ceramic 28-Pin DIP D-28

NOTES
!For details on grade and package offerings screened in accordance with MIL-STD-883, refer to the AD676/883 data sheet.
2D = Ceramic DIP. For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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ADB]B"SPEC'FIBATIUNS (T 10 Tyax Voo = +12V = 5%, Ve =12V £ 5%, Vpp = +5 V = 10%)

AD676JIA AD676K/B.
Parameter Min Typ Max | Min Typ Max Units
Total Harmonic Distortion (THD)
@ 83 kSPS, Ty to Tyax -96 -88 -97 -90 dB
. 0.0016  0.004 0.0014 0.003 %
@ 100 kSPS, +25°C -96 -97 dB
0.0016 0.0014 %
@ 100 kSPS, Ty to Tmax -92 -92 dB
0.0025 0.0025 %
Signal-to-Noise and Distortion Ratio (S/(N+D))
@ 83 kSPS, Ty to Tmax 85 89 87 90 dB
@ 100 kSPS, +25°C 89 90 dB
@ 100 kSPS, Tamin to Tmax 86 86 dB
Peak Spurious or Peak Harmonic Component -98 —98 dB
Intermodulation Distortion (IMD)
2nd Order Products -102 -102 dB
3rd Order Products -98 -98 dB
Full Power Bandwidth 1 1 MHz
Noise 160 160 UV rms
ACCURACY
Resolution 16 16 Bits
Integral Nonlinearity (INL)
@ 83 kSPS, Ty 10 Tmax +1 +1 +1.5 LSB
@ 100 kSPS, +25°C +1 +1 ‘ LSB
@ 100 kSPS, Ty to Tyax +2 +2 LSB
Differential Nonlinearity (DNL)-No Missing Codes 16 16 Bits
Bipolar Zero Error (at Nominal Supplies) 0.005 0.005 % FSR
Gain Error (at Nominal Supplies)
@ 83 kSPS 0.005 0.005 % FSR
@ 100 kSPS, +25°C 0.005 0.005 % FSR
@ 100 kSPS 0.01 0.01 % FSR
Temperature Drift, Bipolar Zero % FSR
J, K Grades 0.0015 0.0015 % FSR
A, B Grades 0.003 0.003 % FSR
Temperature Drift, Gain '
J, K Grades 0.0015 0.0015 % FSR
A, B Grades 0.003 0.003 % FSR
VOLTAGE REFERENCE INPUT RANGE (Vggr) 5 10 5 10 v
ANALOG INPUT
Input Range (V) +Vger +Vrer A%
Input Impedance * *
Input Settling Time 2 2 Us
Input Capacitance During Sample 50% 50% pF
Aperture Delay 6 6 ns
Aperture Jitter 100 100 . ps
DIGITAL SPECIFICATIONS
TTL/CMOS Compatible
POWER SUPPLIES
Operating Current
Icc 14.5 18 14.5 18 mA
Ige 14.5 18 14.5 18 mA
Iop 2 5 2 5 mA
Power Consumption 360 480 360 480 mW
Specifications subject to change without notice.
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ANALOG
DEVICES

16-Bit 100 kSPS
Sampling ADC

- AD677

FEATURES FUNCTIONAL BLOCK DIAGRAM

Autocalibrating

On-Chip Sample-Hold Function

Serial Output v, GO 4 cHIp

16 Bits No Missing Codes aano sense (D] wpur

+1LSB INL Veee (- BUFFERS

-99 dB THD AGND L

92 dB S/(N+D)

1 MHz Full Power Bandwidth [ ceves transiators ]

[ ,;\ BUSY
PRODUCT DESCRIPTION L eox
The AD677 is a multipurpose 16-bit serial output analog-to- || SAR
digital converter which utilizes a switched-capacitor/charge oaL | | MeRocobeD i (y/ soata
redistribution architecture to achieve a 100 kSPS conversion e«
rate (10 ps total conversion time). Overall performance is opti- saMPLE LT cmp
mized by digitally correcting internal nonlinearities through
on-chip autocalibration. AD677
The AD677 circuitry is segmented onto two monolithic chips—
a digital control chip fabricated on Analog Devices DSP CMOS PIN CONFIGURATION
process and an analog ADC chip fabricated on our BIMOS II
process. Both chips are contained in a single package. ~
sampLe [1]® 6] caL

The AD677 is specified for ac (or “dynamic”) parameters such

as S/(N+D) Ratio, THD and IMD which are important in sig- ok |2 5] eus
nal processing applications. In addition, dc parameters are SDATA | 3 [14] scLx
specified which are important in measurement applications. DGND [ 4 AD677 T_;] Voo
The AD677 operates from +5 V and £12 V supplies and typi- (N'L?':OV;:L) E] Vee

cally consumes 450 mW using a 10 V reference (360 mW with
5 V reference) during conversion. The digital supply (Vpp) is
separated from the analog supplies (Vcc, Vgg) for reduced digi-
tal crosstalk. An analog ground sense is provided to remotely
sense the ground potential of the signal source. This can be use-
ful if the signal has to be carried some distance to the A/D con-
verter. Separate analog and digital grounds are also provided.

The AD677 is available in a 16-pin narrow plastic DIP, 16-pin
narrow side-brazed ceramic package, or 28-lead SOIC. A paral-
lel output version, the AD676, is available in a 28-pin ceramic

Vee | 5
NC E
ne 7]
AGND E

E Vrer
E Vin
:9] AGND

SENSE

NC = NO CONNECT

or plastic DIP. All models operate over a commercial tempera-
ture range of 0°C to +70°C or an industrial range of —40°C to
+85°C. )

ORDERING GUIDE

Temperature Package
Model Range S/I(N+D) Max INL Package Description Option*
AD677]N 0°C to +70°C 89 dB Typ Only Plastic 16-Pin DIP N-16
AD677KN 0°C to +70°C 90 dB +1.5LSB Plastic 16-Pin DIP N-16
AD677]D 0°C to +70°C 89 dB Typ Only Ceramic 16-Pin DIP D-16
AD677KD 0°C to +70°C 90 dB +1.5 LSB Ceramic 16-Pin DIP D-16
AD677]R 0°C to +70°C 89 dB Typ Only Plastic 28-Lead SOIC R-28
AD677KR 0°C to +70°C 90 dB +1.5 LSB Plastic 28-Lead SOIC R-28
AD677AD ~40°C to +85°C 89 dB Typ Only Ceramic 16-Pin DIP D-16
AD677BD -40°C to +85°C 90 dB +1.5LSB Ceramic 16-Pin DIP D-16

*D = Ceramic DIP; N = Plastic DIP; R = Small Outline IC (SOIC). For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/lwww.analog.com.
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ADG677-SPECIFICATIONS |
AC SPECIFICATIONS (T to Ty Ve = +12V £ 5%, Ve = 12V = 5%, Vg = +5V == 10%)

AD677JIA AD677K/B
Parameter Min Typ Max | Min Typ Max Units
Total Harmonic Distortion (THD) o
@ 83 kSPS, Ty to Tmax -97 -92 -99 -95 dB
@ 100 kSPS, +25°C -97 -92 -99 -95 dB
@ 100 kSPS, Ty to Tyax -93 -95 dB
Signal-to-Noise and Distortion Ratio (S/(N+D))
@ 83 kSPS, Ty to Tmax 89 91 90 92 dB
@ 100 kSPS, +25°C 89 91 90 92 dB
@ 100 kSPS, Tvn t0 Tmax 89 90 dB
Peak Spurious or Peak Harmonic Component -101 -101 dB
Intermodulation Distortion (IMD)
2nd Order Products -102 -102 dB
3rd Order Products -98 -98 dB
Full Power Bandwidth 1 1 MH:z
Noise 160 160 KV rms
TTL/CMOS COMPATIBLE
. AD677JIA AD677K/B
Parameter Min Typ Max Min Typ Max Units
ACCURACY
Resolution 16 16 Bits
Integral Nonlinearity (INL) )
@ 83 kSPS, Ty to Tmax +1 +1 +1.5 LSB
@ 100 kSPS, +25°C +1 +1 +1.5 LSB
@ 100 kSPS, Twmin to Tymax +2 +2 LSB
Differential Nonlinearity (DNL)-No Missing Codes 16 16 Bits
Bipolar Zero Error +2 +4 +1 +3 LSB
Positive, Negative FS Errors
@ 83 kSPS +2 +4 +1 +3 LSB
@ 100 kSPS, +25°C +2 14 +1 +3 ~LSB
@ 100 kSPS +4 +4 LSB
TEMPERATURE DRIFT
Bipolar Zero +0.5 +0.5 LSB
Postive Full Scale +0.5 : +0.5 LSB
Negative Full Scale +0.5 +0.5 LSB
VOLTAGE REFERENCE INPUT RANGE (Vggr) | 5 10 5 10 \%
ANALOG INPUT
Input Range (Vy) +Vgrer +VRrer \Y%
Input Impedance *
Input Settling Time us
Input Capacitance During Sample ) 50* 50% pF
Aperture Delay : 6 6 ns
Aperture Jitter . 100 100 ps
POWER CONSUMPTION
Vrer =5V 360 480 360 480 mW
Vggg =10V 450 630 450 630 mW
Specifications subject to change without notice.
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ANALOG
DEVICES

10-Bit, 20 MSPS
Monolithic A/D Converter

AD773A

FEATURES

Monolithic 10-Bit, 20 MSPS A/D Converter

Signal-to-Noise Plus Distortion Ratio
fin = 1 MHz: 51 dB

Guaranteed No Missing Codes

On-Chip Track-and-Hold Amplifier

100 MHz Full Power Bandwidth

High Impedance Reference Input

Out of Range Output

Twos Complement and Binary Output Data

Available in Commercial and Military Temperature
Ranges (See Military/Aerospace Reference Manual
for Specifications)

PRODUCT DESCRIPTION

The AD773A is a monolithic 10-bit, 20 Msps analog-to-digital
converter incorporating an on-board, high performance track-
and-hold amplifier (THA). The AD773A converts video
bandwidth signals without the use of an external THA. The
AD773A implements a multistage differential pipelined
architecture with output error correction logic. The AD773A
offers accurate performance and guarantees no missing codes
over the full operating temperature range.

Output data is presented in binary and twos complement
format. An out of range (OTR) signal indicates the analog input
voltage is beyond the specified input range. OTR can be
decoded with the MSB/MSB pins to signal an underflow or
overflow condition. The high impedance reference input allows
multiple AD773As to be driven in parallel from a single
reference.

The combined dc precision and dynamic performance of the
AD773A is useful in a variety of applications. Typical
applications include: video enhancement, HDTV, ghost
cancellation, ultrasound imaging, radar and high speed data
acquisition.

The AD773A was designed using Analog Devices’ ABCMOS-1
process which utilizes high speed bipolar and 2-micron CMOS
transistors on a single chip. High speed, precision analog
circuits are now combined with high density logic circuits. Laser
trimmed thin film resistors are used to optimize accuracy and
temperature stability.

The AD773A is packaged in a 28-pin ceramic DIP and is
available in military (-55°C to +125°C) grade.

FUNCTIONAL BLOCK DIAGRAM

REFIN REFGND AVpp AGND AVgs DVpp DGND DRVpp DRGND

AD773A

(MSB) (LSB)

PRODUCT HIGHLIGHTS

1.

On-board THA

The high impedance differential input THA eliminates the
need for external buffering or sample and hold amplifiers.
The THA offers the choice of differential or single-ended
inputs. Input current is typically 5 YA.

2. High Impedance Reference Input

The high impedance reference input (200 kQ) allows direct
connection with standard +2.5 V references, such as the
AD680, AD580 and REF43.

. Output Data Flexibility
Output data is available in bipolar offset and bipolar twos
complement binary format.

4. Out of Range (OTR)

The OTR output bit indicates when the input signal is
beyond the AD773A’s input range.

. Military Temperature Range
PIN CONFIGURATION
REFGND E M \_/ E AGND
ReFn [2 | (27] Ve
AVgs E E Vina
aveo [4] E AVss
AGND [z AD773A 24| DVpp
TOP VIEW
vano [5] o (23] cik
DRV, [7 [22] DRV 5p
DRGND E E DRGND
BIT 10 (LSB) E E OTR
siro [1o] [19] wse
s [11 [18] Bi7 1 (MsB)
BIT7 @ 7] a2
BIT6 E E BIT3
BITS E 15| BIT4

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD773A-SPECIFICATIONS

DC SPECIFICATIONS

(Tyon to Tyax With AVpp = +5 V == 5%, AVgs =5V = 5%, DVpp = +5V = 5%,
DRVpp = +8 V = 5%, Vper = +2.500 V unless otherwise noted) '

AD773AJ AD773AK .
Parameter Min Typ Max Min Typ Max Units
RESOLUTION 10 10 Bits
DC ACCURACY
Integral Nonlinearity . _LSB
Twmmn to Tyax +0.75 +0.75 +2 “LSB
Differential Linearity Error . ' ‘LSB
Ty to Tayax +0.75 +0.75 +1 LSB
Zero Error 0.5 ~0:5 3.5 % FSR
Gain Error 0.5 0.5 3.0 % FSR
No Missing Codes GUARANTEED )
ANALOG INPUT )
Input Range 1 1 Vp-p
Input Current 5 20 5 20 A
Input Capacitance - 10 10 pF
REFERENCE INPUT
Reference Input Resistance 50 200 50 200 kQ
Reference Input 2.5 2.5 Volts
POWER CONSUMPTION? 1.0 1.2 1.0 1.2 w
TEMPERATURE RANGE
Specified (J/K) 0 +70 0 +70 °C
NOTES
1Cy = 15 pF.
2100% production tested.
Specifications subject to change without notice. See Definition of Specifications for additional information.
Ty to Tyax with AVpp = +5V = 5%, AVgs=-5V = 5% DVnn =+5 V + 5%, DRVpp = +5 V + 5%,
AC SPECIHCAT"]NS Vier = +2.500 V unless otherwise noted, fsuyp,e = 20 MSPS, fy amplitude = —0.5 dB)
AD773A] ) AD773AK
Parameter Min Typ Max Min Typ Max Units
DYNAMIC PERFORMANCE!
Signal-to-Noise plus Distortion
(S/N+D) Ratio
fiv =1 MHz 52 56 54 56 dB
fin = 10 MHz ) 50 54 51 . 54 dB
Effective Number of Bits (ENOB)
fin =1 MHz 9.0 9.0 Bits
fiv = 10 MHz 8.7 8.7 Bits
Total Harmonic Distortion (THD)
fivn =1 MHz -67 -57 -67 -59 dB
fiv = 10 MHz —-65 -54 -65 -55 dB
Spurious Free Dynamic Range? 70 70 dB
Full Power Bandwidth 100 100 MHz
Intermodulation Distortion (IMD)?
Second Order Products -69 -69 dB
Third Order Products —64 -64 dB
NOTES
!For typical dynamic performance curves at fsampre = 20 MSPS see Figures 2 through 7.
*fiv = 1 MHa.
3fa = 1.0 MHz, fb = 1.05 MHz.
Specifications subject to change without notice. . o
(for all grades Tyy to Tya with AVpp = +5 V = 5%, AVgs =5 V = 5%, DVpp = +5 V- = 5%,
TIMING SPECIFICATIONS oRvy, = +5 v = 5%, Vigs = +2.500 V unless otherwise noted, fuuc = 20 MSPS)
Symbol Min Typ Max Units
Conversion Rate ‘ 20 Msps
Clock Period tork 50 ns
Clock High tch 24.5 ns
Clock Low tcL 245 ns
Output Delay top 20 ns
Aperture Delay 7 ns
Aperture Jitter 9 ps
Pipeline Delay (Latency) 4 Clock Cycles
Specifications subject to change without notice.
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ANALOG
DEVICES

8-Bit 20 MSPS, 60 mW
Sampling A/D Converter

AD775

FEATURES
CMOS 8-Bit 20 MSPS Sampling A/D Converter
Low Power Dissipation: 60 mW
+5 V Single Supply Operation
Differential Nonlinearity: 0.3 LSB
Differential Gain: 1%
Differential Phase: 0.5 Degrees
Three-State Outputs
On-Chip Reference Bias Resistors
Adjustable Reference Input
Video Industry Standard Pinout
Small Packages:
24-Pin, 300 Mil SOIC Surface Mount
24-Pin, 400 Mil Plastic DIP

PRODUCT DESCRIPTION

The AD775 is a CMOS, low power, 8-bit, 20 MSPS sampling
analog-to-digital converter (ADC). The AD775 features a built-
in sampling function and on-chip reference bias resistors to pro-
vide a complete 8-bit ADC solution. The AD775 utilizes a
pipelined/ping pong two-step flash architecture to provide high
sampling rates (up to 35 MHz) while maintaining very low
power consumption (60 mW).

Its combination of excellent DNL, fast sampling rate, low dif-
ferential gain and phase errors, extremely low power dissipation,
and single +5 V supply operation make it ideally suited for a
variety of video and image acquisition applications, including
portable equipment. The AD775’s reference ladder may be con-
nected in a variety of configurations to accommodate different
input ranges. The low input capacitance (11 pF typical) provides
an easy-to-drive input load compared to conventional flash
converters.

The AD775 is offered in both 300 mil SOIC and 400 mil DIP
plastic packages, and is designed to operate over an extended
commercial temperature range (-20°C to +75°C).

PIN CONFIGURATION
(DIP and SOIC)
——

OE [1]e E DVgg
DVss [2] 23| Veg
Do (LSB) [3] 22| Vs
D1 (4] 21] AVgg
02 [5] 20] Avss

os [6] AD775 [ig] v,
o (] g, 1] e

D5 [8] 17] Var

D5 [9] [16] Vers
D7 (Ms8) [10] [15] AVgp
DVpp [11 l[1a] AVpp
cLKk [12 [13] DVpp

FUNCTIONAL BLOCK DIAGRAM

AVpp ViN DVpp
(10) o7 (mss) n
Vars (16 COARSE 4 g
COMPARATORS 2 &
ver (7 9 g
o
&>z
sl g |3
il 12| |9
Y 3 w
& 8 <
5 2
Ves (23 H
2 (3) po(ss)
Vees (22 a
(Do
AVss CLK DVss
PRODUCT HIGHLIGHTS

Low Power: The AD775 has a typical supply current of 12 mA,
for a power consumption of 60 mW. Reference ladder current
is also low: 6.6 mA typical, minimizing the reference power
consumption.

Complete Solution: The AD775’s switched capacitor design
features an inherent sample/hold function: no external SHA is
required. On-chip reference bias resistors are included to allow
a supply-based reference to be generated without any external
resistors.

Excellent Differential Nonlinearity: The AD775 features a
typical DNL of 0.3 LSBs, with a maximum limit of 0.5 LSBs.
No missing codes is guaranteed.

Single +5 V Supply Operation: The AD775 is designed to oper-
ate on a single +5 V supply, and the reference ladder may be
configured to accommodate analog inputs inclusive of ground.

Low Input Capacitance: The 11 pF input capacitance of the
AD775 can significantly decrease the cost and complexity of
input driving circuitry, compared with conventional 8-bit flash
ADCs.

ORDERING GUIDE
Temperature |Package Package
Model Range Description Option*

AD775]N | -20°C to +75°C | 24-Pin 400 Mil Plastic DIP | N-24B
AD775]R |-20°C to +75°C | 24-Pin 300 Mil SOIC R-24A

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD775-SPECIFICATIONS cisex =20 i wivsomerssoraen oo

. ) ) AD775) - - o
Parameter R Min Typ ‘Max S " Units
RESOLUTION : 8 :  Bits
DC ACCURACY

Integral Nonlinearity (INL) +0.5 1.3 LSB
Differential Nonlinearity (DNL) ’ ’ +0.3 +0.5 LSB
No Missing Codes : ‘ GUARANTEED
Offset B '
To Top of Ladder Vgt -10 . -35 -60 ) mV
To Bottom of Ladder Vg ’ 0 +15 +45 ) mV
VIDEO ACCURACY .
Differential Gain Error 1.0 . - %
Differential Phase Error - 0.5 . : . Degrees
ANALOG INPUT o .
Input Range (Vrr—Vrs) 2.0 : . © . Vpp
Input Capacitance 11 . . pF
AC SPECIFICATIONS
Signal-to-Noise and Distortion (S/(N + D)) i ;
fiv = 1 MHz 47 dB
fin =5 MHz : 41 dB
Total Harmonic Distortion (THD)
fiw =1 MHz -51 dB
fin =5 MHz -42 ! dB
REFCRENCE INFUT .
Reference Input Resistance (Rpgr) 230 ) 300 450 Q
Case 1: Vg = Vrrs, Vrs = Vras g H .
Reference Bottom Voltage (Vgg) . 0.60 0.64 0.68 v
Reference Span (Vrr—Vgg) ) 1.96 2.09 2.21 \%
Reference Ladder Current (Igg) ' 4.4 7.0 9.6 mA
Case 2: VT = Vgrs, Vrp = AVss o
Reference Span (Vrr—Vrs) : © 225 2.39 2.53 \%
Reference Ladder Current (IREF) . 5 8 11 mA
POWER CONSUMPTION ' ) " 60 ‘ 85 mW
TEMPERATURE RANGE - ) . Lo
Operating : -20 +75 . °C
Symbol Min Typ Max Units -
Maximum Conversion Rate ‘ 20 . 35 ' MHz
Clock Period tc 50 : ns
Clock High ‘ tcH 25 ‘ns
Clock Low toL 25 ; ns
Qutput Delay . top . 18 30 ) ns
Pipeline Delay (Latency) - 2.5 . Clock Cycles
Sampling Delay tps ' 4 : ns
Aperture Jitter 30 ps
Specifications subject to change without notice.
SAMPLE N+2

SAMPLEN SAMPLE N+1
C VN

" o e e
tm,r

out X opatans X patanz X patani1 X oatawn

Figure 1. AD775 Timing Diagram
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ANALOG
DEVICES

16-Bit 100 kSPS
Oversampling ADC

AD776

FEATURES

Monolithic 16-Bit Sigma-Delta ADC
Third-Order Noise Shaping

96 dB Dynamic Range

90 dB SNR

16-Bit 100 kHz Output from FIR Filter
12-Bit 400 kHz Output from Comb Filter
No Missing Codes

<0.001 dB In-Band Ripple

APPLICATIONS

Digital Audio Disk/Tape

Voice Bandwidth Con ications
ADC Support for ADSP-21xx

High Accuracy Measurement Systems

PRODUCT DESCRIPTION

The AD776 is a 16-bit sigma-delta oversampled ADC, incorpo-
rating a 1-bit third-order modulator and digital decimation filter.
An on-chip voltage reference circuit is also included.

The AD776 does not generally require the use of sample-hold
circuits or complex antialiasing filters as a result of its sigma-
delta architecture. The output is available both before and after
the final Finite Impulse Response (FIR) decimation filter. This
provides the flexibility of optimizing conversion speed or dy-
namic range: 12-bit/400 kHz (from the comb filter) or 16-bit/
100 kHz (from the FIR filter). The serial port provides easy in-
terface with a variety of standard processors including the
ADSP-21xx.

The AD776 is specified for ac (or “dynamic™) parameters such
as SNR, THD and IMD which are important in signal process-
ing and audio applications. Third order noise shaping is employed
using 64 times oversampling to provide 90 dB SNR and -100 dB
peak spurious component for signal bandwidths up to 45 kHz.

The AD776 operates from a single +5 V supply and typically
consumes 350 mW during conversion. The device is packaged
in 20-pin ceramic DIP (cerdip) and is offered in an industrial
temperature grade (—40°C to +85°C).

ORDERING GUIDE
Temperature Package Package
Model Range Description Option*
AD776AQ —40°C to +85°C | 20-Pin Cerdip Q-20

*For outline information see Package Information section.

FUNCTIONAL BLOCK DIAGRAM

AVpp DVpp  FSEL
Lol
N O—E
REFOUT
REFIN
AN+ ANALOG
FRONT or
AIN- END
® rso
) DouT
16:1 41 Al © cLK
DECIMATION DECIMATION | | m| SERIAL
comB FIR U |INTERFACE bout
FILTER FILTER X
A A DOE
6.4MHz | 6.4MHz 12.8MHz 3.2MHz
CLKIN
SYSTEM TIMING AND CONTROL ]
Fst
(D)
U, )
AGND DGND
PRODUCT HIGHLIGHTS

1. Analog Front End. The analog input is differential providing
increased signal swing, increased power supply rejection ra-
tio, and reduced sensitivity to clock jitter. Since the input sig-
nal is oversampled by a factor of 64, a complex antialiasing
filter is not needed.

2. Flexible Digital Interface. The AD776 has three output pins
for the serial interface: 1) serial data out (DOUT), 2) frame
sync out (FSO), and 3) serial clock out (DOUT CLOCK).
The serial port can interface with general purpose DSPs such
as the ADSP-21xx, TMS320xx, and DSP56001/2 without
additional “glue” logic.

3. Inherently Self-Sampling. The AD776 needs no external
sample-and-hold amplifier to capture and freeze the analog
input while the conversion takes place.

4. Speed/Performance Options. In addition to the standard

16-bit resolution at 100 kHz, the output of the comb filter
can be accessed to provide 12-bit resolution at 400 kHz,

PIN CONFIGURATION
aeno [1]° 7 20 | REFIN
an [2] 19 ] Rerour
an-[3] [18] avon
cun [4] E i
AD776
Fst [5 ] 16] TPy
TOP VIEW
(Not to Scale) 15| TP2

FSEL | 6

se[7 [1a] pa
DV [ 8 13] paND
Fso |9 [12] DoE

DOUT CLK | 10 11| DOUT

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD 7 76—SPEG I F I CATI 0 Ns (T to Tyax; AVpp, D\{.m = +5V, FIR filter output mode, unless otherwisg noted) ’

Units

Parameter Min Typ * Max
RESOLUTION 16 ' Bits
TEMPERATURE RANGE -40 +85 °C
TOTAL HARMONIC DISTORTION (THD)» 23 -80 -83 dB
0.01 0.003 %
SIGNAL-TO-NOISE RATIO (SNR):2, fs = 48 kSPS 88 90 dB
Signal to Noise Ratio (SNR)"?2, fs = 100 kSPS 86 dB
Comb Filter Mode, CLKIN = 12.8 MHz 72 dB
PEAK SPURIOUS OR PEAK HARMONIC COMPONENT -100 dB
INTERMODULATION DISTORTION (IMD)* .
2nd Order Products -102 dB
3rd Order Products -98 ) dB
VOLTAGE REFERENCE OUTPUT (Vggr) (AVpp X 0.4)-4% AVppx04V  (AVppx0.4)+4% |V
MAXIMUM ANALOG INPUT RANGE’ 2X Vggr— 0.5 : Vpp
MAXIMUM INPUT SIGNALS® +0.5 Vggr Vpp
DC ACCURACY!
Differential Nonlinearity +0.5 LSB
INL 2 LSB
Gain Error 1.0 %
Midscale Error 0.5 %
DIGITAL FILTER CHARACTERISTICS
Passband Ripple 0.001 -dB
Stopband Attenuation -96 dB
POWER SUPPLY REQUIREMENTS7
Analog Supply Voltage (AVpp) 4.5 5.0 5.5 \%
Digital Supply Voltage (DVpp) 4.5 AVpp \%
Analog Supply Current 20 mA
Digital Supply Current 20 mA
Power Consumption® 300 400 mW
Power Supply Rejection’ 70 dB
Parameter Test Conditions Min Typ Max Units
LOGIC INPUTS )
Vi High Level Input Voltage 2.0 Vop v
Vi Low Level Input Voltage -0.5 0.8 \%
Iy High Level Input Current Vi = Vpp 1 HA
Iy " Low Level Input Current V=0V 1 HA
Civ Input Capacitance 10 pF
I .Hi-Z Input Current for SDO 10 HA
LOGIC OUTPUTS
Vou High Level Output Voltage Iog = 0.4 mA 2.4 \%
VoL Low Level Output Voltage IoL= 2.0 mA 0.5 v

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS* )
-0.3Vto+7.0V

AVppto AGND . ...t

DVpptoDGND .........ccoviiinnn... -0.3Vto+7.0V
AGNDt©0oDGND ............ oo, 0.3V
Digital Inputs to DGND ................ -0.3 Vto DVpp
Analog Inputsto AGND  ................ -0.3 Vto AVpp
REFINtoAGND ..................... -0.3Vto+2.5V
Soldering (10S€C) . v vvvtvnieii e, +300°C

Storage Temperature -55°C to +150°C
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*Stresses greater than those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
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ANALOG
DEVICES

Complete 12-Bit 5 MSPS
Monolithic A/D Converter

AD8T1

FEATURES

Monolithic 12-Bit 5 MSPS A/D Converter

Low Noise: 0.17 LSB RMS Referred to Input

No Missing Codes Guaranteed

Differential Nonlinearity Error: 0.5 LSB

Signal-to-Noise and Distortion Ratio: 68 dB

Spurious-Free Dynamic Range: 73 dB

Power Dissipation: 1.03 W

Complete: On-Chip Track-and-Hold Amplifier and
Voltage Reference

Pin Compatible with the AD872

Twos Complement Binary Output Data

Out of Range Indicator .

28-Pin Ceramic DIP or 44-Pin Surface Mount Package

PRODUCT DESCRIPTION

The AD871 is a monolithic 12-bit, 5 MSPS analog to digital
converter with an on-chip, high performance track-and-hold
amplifier and voltage reference. The AD871 uses a multistage
differential pipelined architecture with error correction logic to
provide 12-bit accuracy at 5 MSPS data rates and guarantees no
missing codes over the full operating temperature range. The
ADS871 is a redesigned variation of the AD872A 12-bit, 10
MSPS ADC, optimized for lower noise in applications requiring
sampling rates of 5 MSPS or less. The AD871 is pin compatible
with the AD872A, allowing the parts to be used interchangeably
as system requirements change.

The low-noise input track-and-hold (T/H) of the AD871 is ide-
ally suited for high-end imaging applications. In addition, the
T/H’s high input impedance and fast settling characteristics
allow the AD871 to easily interface with multiplexed systems
that switch multiple signals through a single A/D converter. The
dynamic performance of the input T/H also renders the AD871
suitable for sampling single channel inputs at frequencies up to
and beyond the Nyquist rate. The AD871 provides both refer-
ence output and reference input pins, allowing the on-board ref-
erence to serve as a system reference. An external reference can
also be chosen to suit the dc accuracy and temperature drift
requirements of the application. A single clock input is used to
control all internal conversion cycles. The digital output data is
presented in twos complement binary output format. An out-of-
range signal indicates an overflow condition, and can be used
with the most significant bit to determine low or high overflow.

FUNCTIONAL BLOCK DIAGRAM

DVpp DGND  *DRVp, *DRGND

AVpp AGND avgg
O O

REF GND

*OUTPUT OTR *MSB MSB-BIT 12 (LSB)
ENABLE

*ONLY AVAILABLE ON 44-PIN SURFACE MOUNT PACKAGE.

The AD871 is fabricated on Analog Devices ABCMOS-1 pro-
cess which utilizes high speed bipolar and CMOS transistors on
a single chip. High speed, precision analog circuits are now
combined with high density logic circuits.

The AD871 is packaged in a 28-pin ceramic DIP and a 44-pin

leadless ceramic surface mount package and is specified for
operation from 0°C to +70°C and -55°C to +125°C.

PRODUCT HIGHLIGHTS

The AD871 offers a complete single-chip sampling 12-bit, 5
MSPS analog-to-digital conversion function in a 28-pin DIP or
44-pin leadless ceramic surface mount package (LCC).

Low Noise—The AD871 features 0.17 LSB referred-to-input
noise, producing essentially a “1 code wide” histogram for a
code-centered dc input. )

Low Power—The AD871 at 1.03 W consumes a fraction of the
power of presently available hybrids.

On-Chip Track-and-Hold (T/H)—The low noise, high imped-
ance T/H input eliminates the need for external buffers and can
be configured for single ended or differential inputs.

Ease of Use—The AD871 is complete with T/H and voltage
reference and is pin-compatible with the AD872A (12-bit,

10 MSPS monolithic ADC).

Out of Range (OTR)—The OTR output bit indicates when the
input signal is beyond the AD871’s input range.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD871-SPECIFICATIONS

(Tmu to Tm with AVnn =45V, ann =45V, DRVpp =+, AVss

DC SPECIFICATIONS i ohess v

-5V, fompic =5 MHz,

Parameter J Grade! S Grade' Units
RESOLUTION 12 12 Bits min
MAX CONVERSION RATE 5 5 - MHz min
INPUT REFERRED NOISE 0.17 0.17 LSB rms typ
ACCURACY | ’
Integral Nonlinearity (INL) +1.5 +1.5 LSB typ
Differential Nonlinearity (DNL) +0.5 +0.5 LSB typ
No Missing Codes 12 12 Bits Guaranteed
Zero Error (@ +25°C)? +0.75 +0.75 % FSR max
Gain Error (@ +25°C)? +1.25 +1.25 % FSR max
ANALOG INPUT
Input Range +1 +1 Volts max
Input Resistance 50 50 kQ typ
Input Capacitance - 10 10 pF typ
INTERNAL VOLTAGE REFERENCE
Output Voltage 2.5 2.5 Volts typ
Output Voltage Tolerance +20 140 ‘'mV max
Output Current (Available for External Loads) 2.0 2.0 mA typ
(External load should not change during conversion.)
REFERENCE INPUT RESISTANCE 5 5 kQ typ
POWER CONSUMPTION 1.03 1.03 W typ
1.25 1.3 W max

Specifications subject to change without notice.

AC SPECIFICATIONS (Tyn 0 Tyax with AVpp = +5 V, DVpp = +5V, DRVpp = +5 V, AVgg = -5 V, fgmm =5 MSPS,

unless otherwise noted)'
] Grade S Grade Units
SIGNAL-TO-NOISE AND DISTORTION RATIO (S/N+D)
. fmyu’r =750 kHz 68 68 dB typ
63 62 dB min
finpuT = 2.49 MHz 60 60 ~dB typ
TOTAL HARMONIC DISTORTION (THD) '
fINPUT =750 kHz ~72 =72 dB typ
finpur =1 MHz - —69 —69 dB typ
-64 —63 dB max
fineut = 2.49 MHz —62 —62 dB typ
SPURIOUS FREE DYNAMIC RANGE (SFDR) :
fiveuT = 750 kHz 73 73 . dB typ
fmpm =1MHz 70 70 dB typ
fINPUT =249 MHZ 62 62 dB typ
INTERMODULATION DISTORTION (IMD)?

Second Order Products -80 -80 dB typ
Third Order Products -73 ~73 dB typ
FULL POWER BANDWIDTH 15 15 MHz typ
SMALL SIGNAL BANDWIDTH 15 15 MHz typ

APERTURE DELAY 6 6 ns typ
APERTURE JITTER 16 16 ps rms typ
ACQUISITION TO FULL-SCALE STEP 80 80 ns typ
OVERVOLTAGE RECOVERY TIME 80 80 ns typ
Specifications subject to change without notice.
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ANALOG
DEVICES

Complete 12-Bit 10 MSPS
Monolithic A/D Converter

AD872A

FEATURES

Monolithic 12-Bit 10 MSPS A/D Converter

Low Noise: 0.26 LSB RMS Referred-to-Input

No Missing Codes Guaranteed

Differential Nonlinearity Error: 0.5 LSB

Signal-to-Noise and Distortion Ratio: 68 dB

Spurious-Free Dynamic Range: 75 dB

Power Dissipation: 1.03 W

Complete: On-Chip Track-and-Hold Amplifier and
Voltage Reference

Twos Complement Binary Output Data

Out-of-Range Indicator

28-Pin Ceramic DIP or 44-Pin Surface Mount Package

PRODUCT DESCRIPTION

The AD872A is a monolithic 12-bit, 10 MSPS analog-to-digital
converter with an on-chip, high performance track-and-hold
amplifier and voltage reference. The AD872A uses a multistage
differential pipelined architecture with error correction logic to
provide 12-bit accuracy at 10 MSPS data rates and guarantees
no missing codes over the full operating temperature range. The
AD872A is a redesigned version of the the AD872 which has
been optimized for lower noise. The AD872A is pin compatible
with the AD872, allowing the parts to be used interchangeably
as system requirements change.

The low noise input track-and-hold (T/H) of the AD872A is
ideally suited for high-end imaging applications. In addition, the
T/H’s high input impedance and fast settling characteristics al-
low the AD872A to easily interface with multiplexed systems
that switch multiple signals through a single A/D converter. The
dynamic performance of the T/H also renders the AD872A suit-
able for sampling single channel inputs at frequencies up to and
beyond the Nyquist rate. The AD872A provides both reference
output and reference input pins, allowing the on-board refer-
ence to serve as a system reference. An external reference can
also be chosen to suit the dc accuracy and temperature drift
requirements of the application. A single clock input is used to
control all internal conversion cycles. The digital output data is
presented in twos complement binary output format. An out-of-
range signal indicates an overflow condition, and can be used
with the most significant bit to determine low or high overflow.

The AD872A is fabricated on Analog Devices’ ABCMOS-1
process that utilizes high speed bipolar and CMOS transistors
on a single chip.

The AD872A is packaged in a 28-pin ceramic DIP and a 44-pin
leadless ceramic surface mount package (LCC). Operation is
specified from 0°C to +70°C and —55°C to +125°C.

FUNCTIONAL BLOCK DIAGRAM

AVpp AGND AVgg DVpp DGND *DRVpp *DRGND
O O O

O O——0C

ADB72A

CORRECTION LOGIC |

CLOCK O 4
E OUTPUT BUFFERS 1

[
+2.5V
REFERENCE
*OEN OTR MSB *MSB  BIT2-BIT12

*ONLY AVAILABLE ON 44-PIN SURFACE MOUNT PACKAGE

REFIN O
REF OUT O
REF GND O

PRODUCT HIGHLIGHTS

The AD872A offers a complete single-chip sampling, 12-bit

10 MSPS analog-to-digital conversion function in a 28-pin DIP
or 44-pin LCC.

Low Noise—The AD872A features 0.26 LSB rms referred to-
input noise.

Low Power—The AD872A at 1.03 W consumes a fraction of the
power of presently available hybrids.

On-Chip Track-and-Hold (T/H)—The low noise, high imped-
ance T/H input eliminates the need for external buffers and can
be configured for single-ended or differential inputs.

Ease of Use—The AD872A is complete with T/H and voltage
reference and is pin-compatible with the AD872.

Out of Range (OTR)—The OTR output bit indicates when the
input signal is beyond the AD872A’s input range.

ORDERING GUIDE
Model Temperature Range Package Option!
ADS72A]D | 0°C to +70°C D-28 -
ADS872AJE 0°C to +70°C E-44A
AD872ASD? -55°C to +125°C D-28
AD872ASE? -55°C to +125°C E-44A
NOTES

'D = Ceramic DIP, E = Leadless Ceramic Chip Carrier. For outline
information see Package Information section.
2MIL-STD-883 version will be available; contact factory.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD872A-SPECIFICATIONS

AVgs = -5V, fsaypie = 10 MHz unless otherwise noted)

DC SPEClFlCATIDNS (T 10 Tuns AVoo = + 5V, DVgg = +5V,

Parameter J Grade! S Grade' | Units
RESOLUTION - 12 12 Bits min
MAX CONVERSION RATE 10 10 MHz min
INPUT REFERRED NOISE 0.26 0.26 LSB rms typ
ACCURACY }
Integral Nonlinearity (INL) +1.75 +1.75 LSB typ
Differential Nonlinearity (DNL) +0.5 +0.5 LSB typ
No Missing Codes 12 12 Bits Guaranteed
Zero Error (@ +25°C)? +0.75 +0.75 % FSR max
Gain Error (@ +25°C)? +1.25 +1.25 % FSR max
ANALOG INPUT
Input Range +1.0 +1.0 V max
Input Resistance 50 50 ) kQ typ
Input Capacitance 10 10 pF typ
INTERNAL VOLTAGE REFERENCE ‘
Output Voltage 2.5 2.5 V typ
OQutput Voltage Tolerance +20 +40 mV max
OQutput Current (Available for External Loads) 2.0 2.0 mA typ
(External Load Should Not Change During Conversion)
REFERENCE INPUT RESISTANCE 5 5 kQ
POWER CONSUMPTION 1.03 1.03 W typ
1.25 1.3 W max

Specifications subject to change without notice.

AC SPECIFICATIONS (T to Tuuy, AVop = + 5V, DVyp = +5 V, AVss = =5 V, fsaupiz = 10 MHz unless otherwise noted)’

Parameter J Grade S Grade Units
SIGNAL-TO-NOISE & DISTORTION RATIO (S/N+D)
fineur = 1 MHzZ 68 68 dB typ
61 61 dB min
meUT =4.99 MHz" 66 66 dB typ
SIGNAL-TO-NOISE RATIO (SNR)
fINPUT =1MHz 69 . 69 dB typ
TOTAL HARMONIC DISTORTION (THD)
fiveur = 1 MHz -74 -74 dB typ
. -63 -62 dB max
finpur = 4.99 MHz 72 72 dB typ
SPURIOUS-FREE DYNAMIC RANGE (SFDR)
fINPUT =4.99 MHz 74 T4 dB typ
INTERMODULATION DISTORTION (IMD)?

Second Order Products -80 -80 dB typ
Third Order Products -13 -3 dB typ
FULL POWER BANDWIDTH 35 35 MHz typ
SMALL SIGNAL BANDWIDTH 35 35 MHz typ

APERTURE DELAY 6 6 ns typ
APERTURE JITTER 16 16 ps rms typ
ACQUISITION TO FULL-SCALE STEP 40 40 ns typ
OVERVOLTAGE RECOVERY TIME 40 40 ns typ

Specifications subject to change without notice.
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ANALOG
DEVICES

10-Bit 20 MSPS 160 mW
CMOS A/D Converter

AD876

FEATURES

CMOS 10-Bit 20 MSPS Sampling A/D Converter

Pin-Compatible 8-Bit Option

Power Dissipation: 160 mW

+5 V Single Supply Operation

Differential Nonlinearity: 0.5 LSB

Guaranteed No Missing Codes

Power Down (Stand-By) Mode

Three-State Outputs

Digital I/Os Compatible with +5 V or +3.3 V Logic

Adjustable Reference Input

Small Size: 28-Pin SOIC or 48-Pin Thin Quad Flatpack
(TQFP)

PRODUCT DESCRIPTION

The AD876 is a CMOS, 160 mW, 10-bit, 20 MSPS analog-to-
digital converter (ADC). The AD876 has an on-chip input
sample-and-hold amplifier. By implementing a multistage pipe-
lined architecture with output error correction logic, the AD876
offers accurate performance and guarantees no missing codes
over the full operating temperature range. Force and sense con-
nections to the reference inputs minimize external voltage drops.

The AD876 can be placed into a stand-by mode of operation
reducing the power below 50 mW. The AD876’s digital I/O
interfaces to either +5 V or +3.3 V logic. Digital output pins
can be placed in a high impedance state; the format of the out-
put is straight binary coding.

The AD876’s speed, resolution and single-supply operation ide-
ally suit a variety of applications in video, multimedia, imaging,
high speed data acquisition and communications. The AD876’s
low power and single-supply operation satisfy requirements for
high speed portable applications. Its speed and resolution ide-
ally suit charge coupled device (CCD) input systems such as
color scanners, digital copiers, electronic still cameras and
camcorders.

The AD876 comes in a space saving 28-pin SOIC and 48-pin
thin quad flatpack (TQFP) and is specified over the commercial
(0°C to +70°C) temperature range.

ORDERING GUIDE

Temperature Package
Model Range Description*
AD876]JR 0°C to +70°C 28-Pin SOIC
AD876]ST-Reel 0°C to +70°C 48-Pin TQFP

(Tape and Reel 13")

AD876]JR-8 0°C to +70°C 28-Pin SOIC
ADS876AR —-40°C to +85°C 28-Pin SOIC
AD876AR-Reel 28-Pin SOIC
ADS876]JRS 0°C to +70°C 28-Pin SSOP

*For outline information see Package Information section.

FUNCTIONAL BLOCK DIAGRAM

CLK AVpp DVpp DRVpp

CORRECTION LOGIC
cmL AVgs DVgs DRVgg

PRODUCT HIGHLIGHTS

Low Power

The AD876 at 160 mW consumes a fraction of the power of
presently available 8- or 10-bit, video speed converters. Power-
down mode and single-supply operation further enhance its
desirability in low power, battery operated applications such

as electronic still cameras, camcorders and communication
systems.

Very Small Package

The AD876 comes in both a 28-pin SOIC and 48-pin surface
mount, thin quad flat package. The TQFP package is ideal for
very tight, low headroom designs.

Digital I/O Functionality
The AD876 offers three-state output control.

Pin Compatible Upgrade Path

The AD876 offers the option of laying out designs for eight
bits and migrating to 10-bit resolution if prototype results
warrant.

PIN CONFIGURATIONS
SOIC TQFP
$s s "
e 28] EZ % £
Avgs [1 28] AVpp
= = a8][a7|[46][45][4a] (43| [42][ 41] [ 40| 39][38][37]
DRVpp | 2 ’g AIN */J_U —
— po[1 36
3 26] cML = =
0o = |=‘ D12} 135
‘o1 4] |25| REFBS 023 (34| nerer
D2 E [24] REFBF a[4] [33]
3L Al [22]ne ] ADB76 =
— —— 6 31
D4 [7 D876 1] rerre = TOP VIEW =
— TOPVIEW |— L7] (Not to Scale) | 30! ReFTF
D5 | 8 | (Not to Scale) [21] REFTS os[3] (2] nerrs
b6 o 20| DVgg o6 2] |28/ ovss
o7 [10] [19] DVss o7(19] [27lovss
8 [11] = os[11] [28lovon
é g DVoo Dol12 125
2 STy N T
— — 13(|14|15[{16{{17||18|[ 19]|20|| 21|{ 22|{ 23 || 24
DRVss [13] [16] HREE-STATE 53 SE3
DVgs [14 15/ CLK & ° 5@
L4 18] g
g
£
g

*PINS DO AND D1 ARE LEFT OPEN
FOR THE AD876JR-8

NC = NO CONNECT

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD876-SPECIFICATION

(Tyin to Tyax with AVgp = +5.0V, DVyp = +5.0 V, DRV, = +3 3 V Viers = +4.0 V Vnm =
+2.0V, fyock = 20 MSPS, unless otherwise noted)

) ADS876JR-8 ADS876. w
Parameter Min Typ Max Min Typ Max Units
RESOLUTION 8 10 Bits
DC ACCURACY

Integral Nonlinearity (INL) +0.3 +1.0 +1.0 LSB

Differential Nonlinearity (DNL) 0.1 +0.75 +0.5 +1 LSB

No Missing Codes GUARANTEED GUARANTEED

Offset Error 0.1 0.4 % FSR

Gain Error 0.1 0.2 % FSR
ANALOG INPUT

Input Range 2 2 V p- p

Input Capacitance 5.0 5.0 pF -
DYNAMIC PERFORMANCE

Effective Number of Bits

fivn=1MHz 7.8 9.0 Bits -

fix =3.58 MHz 7.4 7.8 8.2 9.0 Bits

fin =10 MHz 7.5 8.2 Bits
Signal-to-Noise and Distortion (S/N+D) Ratio

fiv =1 MHz ' 49 56 dB

fiv = 3.58 MHz 46 49 51 56 dB

fiv = 10 MHz 47 51 dB

Total Harmonic Distortion (THD) .

foe =1 MHz 52 62 aB

frv = 3.58 MHz -62 -56 -62 -56 dB

fin'=10 MHz -60 -60 dB

Spurious Free Dynamic Range? -65 -65 "dB

Full Power Bandwidth 150 150 MHz

Differential Phase 0.5 0.5 Degree

Differential Gain 1 1 %
POWER SUPPLIES

Operatmg Voltage

AVpp! +4.5 +5.25 +4.5 +5.25 Volts

DVpp! +4.5 +5.25 +4.5 +5.25 Volts

DRVpp +3.0 +5.25 +3.0 +5.25 Volts

Operating Current ‘

IAVpp 20 25 20 25 mA

IDVpp 12 16 12 16 mA

IDRVpp 0.1 1 0.1 1 mA
POWER CONSUMPTION 160 190 160 190 mW
TEMPERATURE RANGE

Specified 0 +70 0 +70 °C
NOTES
!AVpp and DVpp must be within 0.5 V of each other to maintain specified performance levels.
23.58 MHz Input Frequency.
Specifications subject to change without notice. See Definition of Specifications for additional information.

Symbol Min Typ Max Units

Maximum Conversion Rate! 20 MHz
Clock Period tc 50 ns
Clock High tcH 23 25 ns
Clock Low teL 23 25 ns
Output Delay top 10 20 ns
Pipeline Delay (Latency) 35 Clock Cycles
Aperture Delay Time 4 ns
Aperture Jitter 22 ps
NOTE )
!Conversion rate is operational down to 10 kHz without degradauon in specified performance.
Specifications subject to change without notice.
2-30 A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS REV. A



ANALOG 16-Bit, 200 kSPS
DEVICES BiCMOS A/D Converter

AD376

FEATURES FUNCTIONAL BLOCK DIAGRAM
Fast 16-Bit ADC with 200 kSPS Throughput
Single 5 V Supply Operation REF Vana  AGND1
Input Range: 10 V O
100 mW Max Power Dissipation cap <] o’
Choice of External or Internal 2.5 V Reference REFERENCE
High Speed Parallel Interface SR AD976
On-Chip Clock A
28-Pin Skinny DIP, SOIC or SSOP Packages Vin AM— | PARALLEL D15
SWITCHED INTERFACE
R 6 CAPADC | | Do

1L

CONTROL LOGIC &
cLock INTERNAL CALIBRATION CIRCUITRY

AGND2

GENERAL DESCRIPTION
The AD976 is a high speed, low power 16-bit A/D converter
that operates from a single 5 V supply. The part contains a s

The AD976 is comprehensively tes
SNR and THD, as well as the more
offset, gain, and linearity. Qgﬁ%ﬁ“
The AD976 is fabricated on Analog Devices’ %WS proc
which has high performance bipolar devices along with CM
transistors.

AD976
D15 (MSB) [6] opview [23] BYTE

The AD976 is available in skinny 28-pin DIP, SOIC, and SSOP D14

packages. p13 [8]
D12 [9]

PRODUCT HIGHLIGHTS ' D11 [10]

1. Fast 200 kSPS Throughput. p1o [11]
The AD976 is a high speed, 16-bit ADC based on aswitched
capacitor architecture which is factory calibrated.

2. Single-Supply Operation. oano [14
The AD976 operates from a single 5 V supply and dissipates
only 100 mW max.

3. Comprehensive DC and AC Specifications.
As well as the traditional specifications of offset, gain, and
linearity, the AD976 is fully tested for SNR and THD.

4. Complete A/D Solution.
The AD976 offers a highly integrated solution containing an
accurate A/D, reference and on-chip clock.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD976—SPECIFICATIONS uivs ervraten - =~ = ==

} AD976A AD976B I
Parameter - ' . " .| Conditions Min Typ Max Min. Typ Max Units
RESOLUTION 16 16 Bits
ANALOG INPUT
Voltage Range +10 : +10 A%
Impedance 23 23 kQ
Capacitance 35 35 pF
THROUGHPUT SPEED , ’ .
Conversion Time 3.2 35 32 35 us
Complete Cycle - ' 5 » 5 us
Throughput Rate 200 200 kHz
DC ACCURACY i
Integral Linearity Error +3 +1.5 LSB!
Differential Linearity Error +3, -2 +1.5, -1 LSB
No Missing Codes 15 16 Bits
Transition Noise? 1.3 1.3 LSB
Full-Scale Error>* +0.50 +0.25 %
Full-Scale Error Drift 17 5 ppm/°C
Full-Scale Error Ext REF=2.5V +0.50 +0.25 %
Full-Scale Error Drift ExtREF =25V +2 2 ppm/°C
Bipolar Zero Error’ ! 10 mV
Bipolar Zero Error Drift 12 ‘ ppm/°C
Power Supply Sensitivity
VANA=VDIG=VD VD= 5Vx5% 1'8 LSB
Vpig =5Vt 10% TBD LSB
AC ACCURACY :
Spurious Free Dynamic Range 96 - dB’
Total Harmonic Distortion -96 dB
Signal-to-(Noise+Distortion) 86 dB
32
Signal-to-Noise L 86 dB
Full Power Bandwidth® 250 kHz
SAMPLING DYNAMICS
Aperture Delay 40 ns
Aperture Jitter Sufficient to Meet AC Specs
Transient Response Full-Scale Step 2 2 s
Over Voltage Recovery’ 150 150 ns
REFERENCE )
Internal Reference Voltage 2.48 2.5 2.52 2.48 25 252 \Y%
Internal Reference Source Current 1 } 1 A
External Reference Voltage Range )
for Specified Linearity 2.3 2.5 2.7 2.3 25 2.7 A%
External Reference Current Drain | Ext REF =2.5V 100 100 pA
DIGITAL INPUTS
Logic Levels ) ’ :
Vi -0.3 ©+0.8 -0.3 +0.8 \%
Vi +2.0 Vpig + 0.3 | +2.0 Vpig+ 03| V
In £10 +10 pA
Iy , 10 | +10 pA

Specifications subject to change without notice.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ANALOG 16-Bit, 200 kSPS
DEVICES BiCMOS A/D Converter

AD3717

FEATURES FUNCTIONAL BLOCK DIAGRAM
Fast 16-Bit ADC with 200 kSPS Throughput
Single 5 V Supply Operation REF Vana  AGND1

Power Dissipation: 100 mW max

Power Down Mode: 50 pW

Input Ranges: |
Unipolar: 0-10 V, 0-5 V, and 0-4 V Ry O 3 O syne
Bipolar: +10 V, =5V, and 3.3V

i R2, . SERIAL O BUSY
Choice of External or Internal 2.5V Reference ™ Mo SWITCHED DATA & oaracix
High Speed Serial Interface Rap (O {l} cApADC | |INTERFACE
On-Chip Clock ADS77 O DATA
20-Pin Skinny DIP, SOIC Packages & 28-Lead SSOP acnoz &) j t j E

Package
S . -
GENERAL DESCRIPTION R TAG  SB/BTC EXTANT

The AD977 is a high speed, low power 16-bit A/D converter that o
operates from a single 5 V supply. The part contains a succes%
approximation, switched capacitor ADC, an internal 2. :!g%oxe
ence, and a high speed serial interface. The ADC zngacﬁ p%
brated to minimize all linearity errors. The DY7 @ ides full

IN CONFIGURATION
SOIC & DIP Packages

offset, gain, and linearity. AGND1 119] Vana

The AD977 is fabricated on Analog Devices’ B1CMOS procea,g i
which has high performance bipolar devices along with CMOS
transistors.

The AD977 is available in skinny 20-pin DIP and SOIC pack-
ages and a 28-lead SSOP package.

TOP VIEW &
REF ﬂ (Not to Scale) m RIC
AGND2 4] TAG

SB/BTC [8] [13] DATA

PRODUCT HIGHLIGHTS Ex/NT [9] [12] paTACLK
1. Fast 200 kSPS Throughput. DGND [10] [11] syne
The AD977 is a high speed, 16-bit ADC based on a switched
capacitor architecture which is factory calibrated.

2. Single-Supply Operation.
The AD977 operates from a single 5 V supply and dissipates
only 100 mW max.

3. Comprehensive DC and AC Specifications.
As well as the traditional specifications of offset, gain, and
linearity, the AD977 is fully tested for SNR and THD.

4. Complete A/D Solution.
The AD977 offers a highly integrated solution containing an
accurate A/D, reference and on-chip clock.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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ADQ77—SPEBIF ICATIONS o e

ADY77A AD977B

Parameter : A T Condmons Min Typ Max Min . Typ Max. , | Units
RESOLUTION ) 16 16 Bits
ANALOG INPUT
Voltage Range . +10V,0Vto5V, (See Table I) .
Impedance - S See Table I -
Capacitance 35 35 pF
THROUGHPUT SPEED )
Conversion Time e 32 35 32 35 | oms-
Complete Cycle ) 5 5 o s
Throughput Rate ) 200 200 kHz
DC ACCURACY
Integral Linearity Error : 13 *1.5 LSB!
Differential Linearity Error o +3,-2 ) +1.5,-1 LSB
No-Missing Codes 15 16 _Bits -
Transition Noise 1.3 . 1.3 LSB
Full-Scale Error®* +0.50 +0.25 %
Full-Scale Error Drift +7 +5 ppm/°C
Full-Scale Error ExtREF =25V +0.50 +0.25 %
Full-Scale Error Drift ExtREF =25V +2 +2 ppm/°C
Bipolar Zero Error® Bipolar Ranges +10 mV
Bipolar Zefo Error Drift Bipolar Ranges +2 ppm/°C
Unipolar Zero Error® Unipolar Ranges +3 mV
Unipolar Zero Error Drift Unipolar Ranges +2 ppm/°C
Recovery to Rated Accuracy
after Power Down 1 uF Capacitor, t 1 ms’
Power Supply Sensitivity '
VANA = VDIG = VD +8 LSB
Vpic =5Vt 10% TBD 'LSB
AC ACCURACY
Spurious Free Dynamic Range 96 ‘ dB®
Total Harmonic Distortion -96 dB
Signal-to-(Noise+Distortion) 86 dB
-60 dB Input , 32 :
Signal-to-Noise fin = 45 kHz 86 dB
Full Power Bandwidth® ’ 250 kHz
SAMPLING DYNAMICS ‘
Aperture Delay ) 40 40 ns
Aperture Jitter : Sufficient to meet ac specs.
Transient Response | Full-Scale Step 2 2 ps' e
Over Voltage Recovery’ i 150 150 ns
REFERENCE )
Internal Reference Voltage 2.48 2.5 2.52 2.48 25 2.52 A%
Internal Reference Source Current 1 1 pA
External Reference Voltage Range 2.3 2.5 2.7 2.3 2.5 2.7 v
for Specified Linearity .
External Reference Current Drain | Ext REF=2.5V 100 ) 100 A
DIGITAL INPUTS
Logic Levels :
Vi -0.3 +0.8 . -0.3 +0.8 A%
Vi +2.0 Vpig+ 0.3 +2.0 Vpic+ 03| V
Ip +10 +10 pA
Iy +10 +10 uA

Specifications subject to change without notice.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ANALOG
DEVICES

16-Bit 500 kHz
Sampling ADC

AD1382

PRODUCT FEATURES
Single Package

16-Bit Resolution

500 kHz Sampling Rate

SNR 90 dB @ 100 kHz (min)
THD -88 dB @ 100 kHz (min)
0.0015% FSR INL (typ)

+5, =10 V Bipolar Input
Zero Offset Autocalibration

APPLICATIONS
Medical Imaging
CAT
Magnetic Resonance
Vibration Analysis
Parametric Measurement Unit (ATE)
Waveform/Transient Recorders
Analytical Instruments
Sonar
Radar

PRODUCT DESCRIPTION

The AD1382 is a complete 500 kHz, 16-bit, sampling analog-
to-digital converter contained in a single package. This high res-
olution, high speed converter offers outstanding noise and
distortion performance along with excellent INL and DNL per-
formance, all in a single dual-in-line package.

The AD1382 guarantees outstanding noise and distortion

performance for both £5 V and £10 V input ranges. The
AD1382 architecture includes a low noise and low distortion

track/hold with a three-pass digitally corrected subranging ADC.

Precision thin film resistors and a new proprietary DAC provide
for outstanding dynamic and static performance. Output data is
multiplexed over an eight-bit CMOS/TTL compatible data bus.

FUNCTIONAL BLOCK DIAGRAM
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The AD1382 uses four power supplies, +5 Vand £15 V, and an
external 10 MHz clock. Power dissipation is nominally 2.8 W.
Two user selectable bipolar input ranges, 5 V and £10 V are
provided. Careful attention to grounding and a single package
make it easy to design PCBs to achieve specified performance.

ORDERING GUIDE
Temperature Package
Model Range Option*
AD1382KD 10°C to 40°C Ambient DH-48A
’ (40°C to 70°C Case)

*DH-48A = Hermetic Ceramic DIP. For outline information sée Package Infor-
mation section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD1382-SPECIFICATIONS a5 %

. C AD1382KD
Parameter. ' Min Typ " Max Units -
RESOLUTION ' 16 Bits
ANALOG INPUT
Input Ranges +5,%10 \%
Input Impedance 2.45 2.5 2.55 kQ
TRANSFER CHARACTERISTICS
(Combined ADC/Track/Hold)
Integral Nonlinearity! +0.0015 % FSR?
Differential Nonlinearity* +0.0006 +0.0015 % FSR
Missing Codes None o
_ Gain Error’ +0.07 $0.15 % FSR -
Bipolar Zero® . +0.03 +0.10 % FSR
PSRR +0.006 +0.10 % FSR/V
Noise* 55 UV rms
DYNAMIC CHARACTERISTICS-
+5 VFSR, Viy =-0.4dB
Sample Rate 500 kHz
Signal-to-Noise Ratio® -

f=5kHz 90 93 dB

f=100 kHz 90 92 dB

f =200 kHz 88 91 dB
Peak Distortion

f=5kHz -90 -98 dB

f=100 kHz -88 -93 dB

f=200 kHz -82 -85 dB
Total Harmonic Distortion®

f=5kHz -90 -96 dB

f=100 kHz -88 -92 dB

f= 200 kHz -82 -85 dB

DYNAMIC CHARACTERISTICS
+10 VFSR, Viy =-0.4 dB
Sample Rate 500 kHz
Signal-to-Noise Ratio’ :

f=5kHz : 90 95 dB

f=100 kHz : . 90 . 94 dB

f =200 kHz 88 93 dB
Peak Distortion . .

f=5kHz -90 -98 dB

f=100kHz ) -80 -87 dB

=200 kHz . -74 -81 dB -
Total Harmonic Distortion®

f=5kHz ‘ -90 -96 dB

f=100kHz -80 - -87 dB

f =200 kHz -74 -81 dB

DIGITAL INPUTS’®
Input Voltage

Vi 0.8 \%

Vi 2.0 \%
Input Current +200 HA
Input Capacitance 2 pF
Start Command

Setup Time, tscs . 10 3 ns

Hold Time, tscy 10 0 ns
Autozero

Setup Time, tazs 10 0 ns

Hold Time, tazy 20 6 ns
Clock

Frequency 2.5 10 MHz

Duty Cycle 40 60 %

Specifications subject to change without notice.
2-36 A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS REV. A



ANALOG
DEVICES

16-Bit 500 kHz

Wide Temperature Range Sampling ADC

AD1385

FEATURES

16-Bit Resolution

500 kHz Sampling Rate

Differential Linearity Autocalibration
Specified over -55°C to +125°C Range
SNR 90 dB @ 100 kHz (min)

THD -88 dB @ 100 kHz (min)
0.0006% FSR DNL (typ)

0.0015% FSR INL (typ)

No Missing Codes

+5, =10 V Bipolar Input Ranges
Zero Offset Autocalibration

APPLICATIONS
Medical Imaging
CAT
Magnetic Resonance
Radar
Vibration Analysis
Parametric Measurement Unit (ATE)
Digital Storage Oscilloscopes
Waveform Recorders
Analytical Instruments

PRODUCT DESCRIPTION

The AD1385 is a complete 500 kHz, 16-bit, sampling analog-
to-digital converter contained in a single package. Its differential
linearity autocalibration feature allows this high resolution, high
speed converter to offer outstanding noise and distortion perfor-
mance, as well as excellent INL and DNL specifications, over
the full military temperature range. Autocalibration effectively
eliminates DNL drift over temperature.

The AD1385 architecture includes a low noise, low distortion
track/hold, a three pass digitally corrected subranging ADC, and
linearity calibration circuitry. A complete linearity calibration
requires only 15 ms. Precision thin-film resistors and a propri-
etary DAC contribute to the part’s outstanding dynamic and
static performance.

FUNCTIONAL BLOCK DIAGRAM
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The AD1385 uses four power supplies, +5 V and +15 V, and an
external 10 MHz clock. Power dissipation is nominally 2.76 W.
Two user selectable bipolar input ranges, 5 V and £10 V, are
provided. Careful attention to grounding and a single package
make it easy to design PCBs to achieve specified performance.

The AD1385’s pinout is nearly identical to that of the AD1382,
a factory calibrated 16-bit, 500 kHz SADC. Just two additional

connections, to enable and monitor autocalibration, are required.
This commonality provides an easy upgrade path to extend sys-

tem performance and operating temperature range.

ORDERING GUIDE

Temperature
Model Range (Case) Package Option*
AD1385KD 0°C to +70°C DH-48A
AD1385TD -55°C to +125°C DH-48A
AD1385TD/883B | —55°C to +125°C DH-48A

*DH-48A = Bottom Brazed Ceramic DIP. For outline information see Package

Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD1385-SPECIFICATION

(Ta=+25°C, Vs = 15V, Vpp = +5 V, Vs =

-5V, 10 MHz External Clock,

unless otherwise noted)
AD1385KD AD1385TD )

Par t Min Typ Max Min Typ Max Units
RESOLUTION 16 16 Bits
ANALOG INPUT .

Input Ranges +5,+10 £5,£10 \%

Input Impedance 2.45 2.5 2.55 2.45 2.5 2.55 kQ
TRANSFER CHARACTERISTICS

(Combined ADC/Track/Hold)

Integral Nonlinearity® 2, Ty to Tyax +0.0015 +0.0015 % FSR?

Differential Nonlinearity +0.0006 +0.0015 +0.0006  £0.0015 % FSR

Drift, Ty t0 Taax 0.3 0.3 ppm/°C
Missing Codes, Ty t0 Timax None None
Gain Error* +0.05 +0.15 +0.05 +0.15 % FSR

Drift, Tyn to Tmax 8 15 8 15 ppm/°C
Bipolar Zero* +0.05 +0.10 +0.05 +0.10 % FSR

Drift, Ty 10 Tmax 5 15 5 15 ppm/°C
PSRR +0.006 +0.10 +0.006 +0.10 % FSRV
Noise 70 70 UV rms

DYNAMIC CHARACTERISTICS?
+5 V FSR, Vix = ~0.4 dB, Ty to Tamax
Sample Rate 500 500 kHz
Signal-to-Noise Ratio®
f=5kHz 90 93 90 93 dB
=100 kHz 90 92 90 92 dB
=200 kiHz 88 91 88 91 dB
Peak Distortion
f=5kHz -90 -107 -90 -107 dB
f=100 kHz -88 -95 -88 -95 dB
f=200 kHz -82 -88 -82 -88 dB
Total Harmonic Distortion®
f=5kHz -90 -105 -90 -105 dB
f=100 kHz -88 -95 -88 -95 dB
f =200 kHz -82 -88 -82 -88 dB
DYNAMIC CHARACTERISTICS?
+10 VFSR, Viy = -0.4 dB, Ty to Tyax

Sample Rate 500 500 kHz

Signal-to-Noise Ratio®
f=5kHz 920 95 90 95 dB
f =100 kHz 90 94 90 94 dB
=200 kHz 88 93 88 93 dB

Peak Distortion

f=5kHz -90 -108 -90 -108 dB
f=100 kHz -80 -87 -80 -87 dB
f =200 kHz -74 -82 -74 -82 dB
Total Harmonic Distortion®
f=5kHz -90 -105 -90 -105 dB
f=100 kHz -80 -87 -80 -87 dB
f =200 kHz -74 -82 74 -82 dB
DIGITAL INPUTS
Input Voltage

Vi 0.8 0.8 A%

Vi 2.25 2.25 v
Input Current 200 +200 HA
Input Capacitance 2 2 pF
Clock

Frequency 2.5-10 2.5-10 MHz

Duty Cycle 40-60 40-60 %
Aperture Delay’ 7 7 ns

DIGITAL OUTPUTS
Output Voltage

VoL @IoL = 3.2 mA 0.2 0.4 0.2 0.4 \Y%

Vou @ Iogy = 3.2 mA 2.4 4.5 2.4 4.5 v
Output Capacitance 4 4 pF
Leakage, Outputs Disabled +200 +200 HA

Specifications subject to change without notice.
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ANALOG
DEVICES

Complete 12-Bit, 3 MSPS
Monolithic A/D Converter

AD1672AP

FEATURES

Single Supply

Pin Configurable Input Voltage Ranges

Power Dissipation: 240 mW

No Missing Codes Guaranteed

Differential Nonlinearity Error: 0.5 LSB

Complete: On-Chip Sample-and-Hold Amplifier and
Voltage Reference

Signal-to-Noise and Distortion Ratio: 68 dB

Spurious-Free Dynamic Range: -77 dB

Out of Range Indicator

Binary Output Data

Digital 1/0s Compatible with +5 V or +3.3 V Logic

28-Pin PLCC Package

PRODUCT DESCRIPTION

The AD1672 is a monolithic, single supply 12-bit, 3 MSPS
analog-to-digital converter with an on-chip, high performance
sample-and-hold amplifier (SHA) and voltage reference. The
AD1672 uses a multistage pipelined architecture with output
error correction logic to provide 12-bit accuracy at 3 MSPS data
rates and guarantees no missing codes over the full operating
temperature range. The AD1672 combines a high performance
BiCMOS process and a novel architecture to achieve its high
performance levels.

The fast settling input SHA is equally suited for both multi-

plexed systems that switch negative to positive full-scale voltage

levels in successive channels and sampling single-channel inputs
at frequencies up to the Nyquist rate. The AD1672’s wideband

input combined with the power and cost savings over previously
available solutions will enable new designs in communications,
imaging and medical applications. The AD1672 provides both
reference output and reference input pins allowing the onboard
reference to serve as a system reference. An external reference
can also be chosen to suit the dc accuracy and temperature drift
requirements of the application. The digital output data is pre-
sented in a straight binary output format for the unipolar input
ranges of 0 Vto 2.5 Vand 0 Vto5.0V. For the bipolar input
range of —2.5 V to +2.5 V, the digital output data is presented in
an offset binary format. An out-of-range (OTR) signal indicates
an overflow condition. It can be used with the most significant
bit to determine low or high overflow.

The AD1672 is packaged in a 28-pin PLCC package and is
specified for operation from —40°C to +85°C.

PRODUCT HIGHLIGHT

The AD1672 offers a complete single-chip sampling 12-bit,
3 MSPS analog-to-digital conversion function in a 28-pin
PLCC package.

The AD1672 at 240 mW consumes a fraction of the power of
presently available solutions and provides exceptional perfor-
mance relative to other monolithic solutions.

OUT OF RANGE (OTR)—The OTR output bit indicates
when the input signal is beyond the AD1672’s input range.

Ease-of-Use—The single supply AD1672 is complete with SHA
voltage reference and pin strappable input ranges. It is compat-
ible with a wide range of amplifiers.

FUNCTIONAL BLOCK DIAGRAM
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To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD1672AP-SPECIFICATIONS

DC SPECIFlCATIﬂNS (T 10 Ty With Vg = +5.0V, Vg = +5.0 V, DRVyp = +5.0V, fsuupiz = 3 MHz unless otherwise noted)

. AD1672AP
Parameter Min Typ Max Units
RESOLUTION 12 Bits
MAX CONVERSION RATE : 3 MHz
ACCURACY i
Integral Nonlinearity (INL) -2.5 +1.0 2.5 LSB
Differential Nonlinearity (DNL) -1.0 +0.5 1.5 LSB
No Missing Codes 12 Bits Guaranteed
Offset Error ) -0.75 +0.20 0.75 % FSR
Zero Error! -0.75 +0.20 0.75 % FSR
Gain Error? -1.50 +0.30 1.50. % FSR
ANALOG INPUT
Input Ranges .
2.5 V Range Unipolar 0.0 2.5 Volts
5.0 V Range Unipolar - 0.0 5.0 Volts
5.0 V Bipolar -2.5 2.5 Volts
Input Resistance «
2.5 V Input Range 1.5 2.0 2.5 kQ
5.0 V Input Ranges 3.0 4.0 5.0 kQ
Input Capacitance 10 pF
INTERNAL VOLTAGE REFERENCE
Output Voltage 2.475 2.5 2.525 Volts
Output Current® 0.5 mA
REFERENCE INPUT RESISTANCE 6.0 8.0 10.0 kQ
POWER CONSUMPTION 240 363 mW
TEMPERATURE RANGE -40 25 85 °C
NOTES
!Bipolar Mode.

2Includes internal reference error.

3Current available for external loads. External load should not change during conversion.

Specification subject to change without notice.

(Tmu to Tyax with V[;c =450V, vlm =+50V, DRVpp = +5.0V, fsmﬂ_g =3 MHz, AIN=0.5dB in hipnlar

AC SPEO|F|BATIONS -2.5Vto +2.5V configur.ation unless otherwise noted)

AD1672AP
Parameter Min Typ Max Units
SIGNAL-TO-NOISE AND DISTORTION RATIO (S/(N +D))
fiveuT = 100 KHz 68 dB
lePUT 500 kHz 63 68 dB
fINPUT =1.5 MHz 60 dB
SIGNAL-TO-NOISE RATIO (SNR)
lePUT =100 kHz 70 dB
fpuT = 500 kKHz 66 70 dB
TOTAL HARMONIC DISTORTION (THD)
fineuT = 100 kHz -74 dB
fipur = 500 KHz 74 64 dB
fINPUT = 1.5 MHz -60 dB
SPURIOUS FREE DYNAMIC RANGE (SFDR)
fINPUT =100 kHz =77 dB
fineut = 500 kHz =77 -65 dB
f[N'pUT =1.5 MHz -61 dB

Specification subject to change without notice.
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ANALOG
DEVICES

12-Bit 100 kSPS
A/D Converter

AD1674*

FEATURES

Complete Monolithic 12-Bit 10 ps Sampling ADC

On-Board Sample-and-Hold Amplifier

Industry Standard Pinout

8- and 16-Bit Microprocessor Interface

AC and DC Specified and Tested

Unipolar and Bipolar Inputs

+5V, 10V, 0 V-10 V, 0 V-20 V Input Ranges

Commercial, Industrial and Military Temperature
Range Grades

MIL-STD-883 and SMD Compliant Versions Available

PRODUCT DESCRIPTION

The AD1674 is a complete, multipurpose, 12-bit analog-to-
digital converter, consisting of a user-transparent onboard
sample-and-hold amplifier (SHA), 10 volt reference, clock and
three-state output buffers for microprocessor interface.

The AD1674 is pin compatible with the industry standard
AD574A and AD674A, but includes a sampling function while
delivering a faster conversion rate. The on-chip SHA has a wide
input bandwidth supporting 12-bit accuracy over the full
Nyquist bandwidth of the converter.

The AD1674 is fully specified for ac parameters (such as S/(N+D)
ratio, THD, and IMD) and dc parameters (offset, full-scale
error, etc.). With both ac and dc specifications, the AD1674 is
ideal for use in signal processing and traditional dc measure-
ment applications.

The AD1674 design is implemented using Analog Devices’
BiMOS II process allowing high performance bipolar analog cir-
cuitry to be combined on the same die with digital CMOS logic.

Five different temperature grades are available. The AD1674]
and K grades are specified for operation over the 0°C to +70°C
temperature range. The A and B grades are specified from
~40°C to +85°C; the AD1674T grade is specified from -55°C
to +125°C. The J and K grades are available in both 28-lead
plastic DIP and SOIC. The A and B grade devices are available

FUNCTIONAL BLOCK DIAGRAM
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in 28-lead hermetically sealed ceramic DIP and 28-lead SOIC.
The T grade is available in 28-lead hermetically sealed ceramic
DIP.

PRODUCT HIGHLIGHTS
1. Industry Standard Pinout: The AD1674 utilizes the pinout
established by the industry standard AD574A and AD674A.

2. Integrated SHA: The AD1674 has an integrated SHA which
supports the full Nyquist bandwidth of the converter. The
SHA function is transparent to the user; no wait-states are
needed for SHA acquisition.

3. DC and AC Specified: In addition to traditional dc specifica-
tions, the AD1674 is also fully specified for frequency do-
main ac parameters such as total harmonic distortion,
signal-to-noise ratio and input bandwidth. These parameters
can be tested and guaranteed as a result of the onboard SHA.

*Protected by U. S. Patent Nos. 4,962,325; 4,250,445; 4,808,908; RE30586.

ORDERING GUIDE

INL S/(N+D) Package Package
Model Temperature Range (Tpn to Tyax) (Tamx to Tyax) Description Option’
AD1674JN 0°C to +70°C +1 LSB 69 dB Plastic DIP N-28
AD1674KN 0°C to +70°C +1/2 LSB 70 dB Plastic DIP N-28
AD1674JR 0°C to +70°C +1 LSB 69 dB Plastic SOIC R-28
AD1674KR 0°C to +70°C +1/2 LSB 70 dB Plastic SOIC R-28
AD1674AR -40°C to +85°C +1LSB 69 dB Plastic SOIC R-28
AD1674BR -40°C to +85°C +1/2 LSB 70 dB Plastic SOIC R-28
AD1674AD -40°C to +85°C +1LSB 69 dB Ceramic DIP D-28
AD1674BD -40°C to +85°C +1/2 LSB 70 dB Ceramic DIP D-28
AD1674TD -55°C to +125°C +1 LSB 70 dB Ceramic DIP D-28
NOTES

'For details on grade and package offerings screened in accordance with MIL-STD-883, refer to the Analog Devices Military Products Databook or current

AD1674/883B data sheet. SMD is also available.

2N = Plastic DIP; D = Hermetic Ceramic DIP; R = Plastic SOIC. For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV.C

A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS 2-41




AD1674—SPECIFICATIONS

(T 10 Tyax, Voo = +15V = 10% or +12V + 5%, Vg = +5 V £ 10%, VEE=—15V +10%

DC SPECIFICATIUNS -12V = 5% unless otherwise noted)

AD1674) AD1674K
Parameter Min Typ Max Min Typ Max Unit
RESOLUTION 12 12 Bits
INTEGRAL NONLINEARITY (INL) +1 +1/2 'LSB
DIFFERENTIAL NONLINEARITY (DNL)

(No Missing Codes) 12 12 Bits
UNIPOLAR OFFSET! @ +25°C +3 +2 LSB
BIPOLAR OFFSET! @ +25°C +6 +4 LSB
FULL-SCALE ERROR"? @ +25°C

(with Fixed 50 Q Resistor from REF OUT to REF IN) 0.1 0.25 0.1 0.25 % of FSR
TEMPERATURE RANGE 0 +70 0 +70 °C
TEMPERATURE DRIFT?

Unipolar Offset? +2 *1 LSB

Bipolar Offset? +2 *+1 LSB

Full-Scale Error? 16 +3 LSB
POWER SUPPLY REJECTION

Vee=15V+15Vorl2V+06V +2 +1 LSB

Viogic=5V05V +1/2 +1/72 LS

VEg=-15V+15Vor-12V+ 0.6 V +2 +1 LSB
ANALOG INPUT

Input Ranges

Bipolar -5 +5 -5 +5 Volts
-10 +10 -10 +10 Volts
Unipolar 0 +10 0 +10 Volts
0 +20 0 +20 Volts
Input Impedance
10 Volt Span 3 3 kQ
20 Volt Span 6 10 14 6 10 14 kQ
POWER SUPPLIES
Operating Voltages B
Vioaic +4.5 +5.5 +4.5 +5.5 Volts
Vece +11.4 +16.5 | +11.4 +16.5 Volts
Ve -16.5 -11.4 | -16.5 -11.4 Volts
Operating Current
Iocic 5 8 5 8 mA
Icc 10 14 10 14 mA
Ige 14 18 14 18 mA
POWER DISSIPATION - 385 575 385 575 mW
INTERNAL REFERENCE VOLTAGE 9.9 10.0 10.1 9.9 10.0 10.1 Volts

Output Current (Available for External Loads)* 2.0 2.0 mA

(External Load Should Not Change During Conversion
NOTES
!Adjustable to zero.

*Includes internal voltage reference error.

*Maximum change from 25°C value to the value at Ty or Tyax.

*Reference should be buffered for +12 V operation.

All min and max specifications are guaranteed.

Specifications subject to change without notice.
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ANALOG 16-Bit 100 kSPS
DEVICES Sampling ADC

AD1876

FEATURES FUNCTIONAL BLOCK DIAGRAM
Autocalibrating

0.002% THD

90 dB S/(N+D) A CHIP
1 MHz Full Power Bandwidth n (9 i

On-Chip Sample & Hold Function AcND SENSE (O inpuT

2x Oversampling for Audio Applications Vier QD BUFFERS

16-Pin DIP Package AGND (8 HH

Serial Twos Complement Output Format |
Low Input Capacitance-typ 50 pF T )
AGND Sense for Improved Noise Immunity [ LEVEL TRANSLATORS ]

T
LOGIC TIMING |

I @5) Busy

14) Doyt CLK

H gEl=
CAL (8 MICROCODED SAR 3) Dour
CLK T CONTROLLER

PRODUCT DESCRIPTION

The AD1876 is a 16-bit serial output sampling A/D converter SAMPLE (1
which uses a switched capacitor/charge redistribution architecture D CHIP
to achieve a 100 kSPS conversion rate (10 ys total conversion AD1876

time). Overall performance is optimized by digitally correcting
internal nonlinearities through on-chip autocalibration.

The circuitry of the AD1876 is partitioned onto two monolithic
chips, a digital control chip fabricated with Analog Devices’ PIN CONFIGURATION
DSP CMOS process and an analog ADC chip fabricated with

the BiMOS II process. Both chips are contained in a single
package. SAMPLE [1] @ [16] cAL

cLK [2] [15] BUSY

Doyr [3] [14] DoyrCLK

The serial output interface requires an external clock and
sample command signal. The output data rate may be as high

as 2.08 MHz, and is controlled by the external clock. The twos panD [4] 2)[:1::3 1] Voo
complement format of the output data is MSB first and is di- Voc [5] (ot to Scale) [12] Vee

rectly compatible with the NPC SM5805 digital decimation fil- Ne [6] [11] Vier

ter used in consumer audio products. The AD1876 is also NC [10] iy
compatible with a variety of DSP processors. AGND [8] 9] AGND SENSE
The AD1876 is packaged in a space saving 16-pin plastic DIP NC = NO CONNECT

and operates from +5 V and £12 V supplies; typical power con-
sumption is 235 mW. The digital supply (Vpp) is isolated from
the linear supplies (Vgg and V) for reduced digital crosstalk.
Separate analog and digital grounds are also provided.

ORDERING GUIDE
Temperature | THD | Package Package
Model Range dB Description Option*

ADI1876JN | 0°C to +70°C | -95 Plastic 16-Pin DIP | N-16

*N = Narrow Plastic DIP. For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV. A A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS 2-43



AD] 876_SPECIFICAT|0NS (T t0 Thax, Voo = +12V £ 5%, Vee =12V = 5%, Vpp = +5 V = 10%)

. AD1876] - \
Parameter Min Typ Max Units
TEMPERATURE RANGE 0 70 °C
TOTAL HARMONIC DISTORTION (THD)
—-0.05 dB Input -95 -88 dB
0.002 0.004 %
—20 dB Input -78 dB
0.01 %
—60 dB Input -40 dB
1.0 %
D-RANGE, -60 dB, A-WEIGHTED 92 dB
SIGNAL-TO-NOISE AND DISTORTION (S/(N+D)) RATIO
-0.05 dB Input, A-Weighted 92 dB
—0.05 dB Input, 48 kHz Bandwidth 83 90 dB
—20 dB Input, A-Weighted 73 dB
—20 dB Input, 48 kHz Bandwidth 70 dB
—60 dB Input, A-Weighted 34 dB
-60 dB Input, 48 kHz Bandwidth 31 dB
PEAK SPURIOUS OR PEAK HARMONIC COMPONENT -99 -89 dB
INTERMODULATION DISTORTION (IMD)
2nd Order Products -102 dB
3rd Order Products -98 dB
FULL POWER BANDWIDTH 1 MHz
VOLTAGE‘ REFERENCE INPUT RANGE (Vggg) 3 5 10.0 v
ANALOG INPUT
Input Range (Vin) +Vger \%
Input Impedance *
Input Capacitance During Sample 50* pF
Aperture Delay 6 ns
Aperture Jitter 100 ps
POWER SUPPLIES
Operating Current
Iec 9 12 mA
Ipp 3 12 mA
Power Consumption 235 350 mW
DIGITAL SPECIFICATIONS (T to Tuss, Vee = +12V = 5%, Vee = ~12V 5%, Vgp = +5V = 10%)
Parameter Test Conditions Min Typ Max Units
LOGIC INPUTS
Vi High Level Input Voltage 2.4 A%
Vi Low Level Input Voltage -0.3 0.8 \Y
Iy High Level Input Current Vi = Vbp -10 +10 UA
Inp Low Level Input Current V=0V -10 +10 UA
Cin Input Capacitance ’ 10 pF
LOGIC OUTPUTS
Vou High Level Output Voltage Iop=0.1 mA Vpp—1V \'%
Iog = 0.5 mA 2.4 \Y%
VoL Low Level Output Voltage IopL = 1.6 mA 0.4 A%
Specifications subject to change without notice.
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ANALOG
DEVICES

LCZMOS

Complete, 8-Bit Analog 1/0 Systems

AD7569/AD7669

FEATURES

2 ps ADC with Track/Hold

1 ps DAC with Output Amplifier
AD7569, Single DAC Output
AD7669, Dual DAC Output

On-Chip Bandgap Reference

Fast Bus Interface

Single or Dual 5 V Supplies

GENERAL DESCRIPTION

The AD7569/AD7669 is a complete, 8-bit, analog I/O system
on a single monolithic chip. The AD7569 contains a high speed
successive approximation ADC with 2 us conversion time, a
track/hold with 200 kHz bandwidth, a DAC and output buffer
amplifier with 1 ps setting time. A temperature-compensated
1.25 V bandgap reference provides a precision reference voltage
for the ADC and the DAC. The AD7669 is similar but contains
two DACs with output buffer amplifiers.

A choice of analog input/output ranges is available. Using a sup-
ply voltage of +5 V, input and output ranges of zero to 1.25 V
and zero to 2.5 volts may be programmed using the RANGE in-
put pin. Using a +5 V supply, bipolar ranges of +1.25 V or

+2.5 V may be programmed.

Digital interfacing is via an 8-bit I/O port and standard micro-
processor control lines. Bus interface timing is extremely fast,
allowing easy connection to all popular 8-bit microprocessors. A
separate start convert line controls the track/hold and ADC to
give precise control of the sampling period.

The AD7569/AD7669 is fabricated in Linear-Compatible
CMOS (LC2MOS), an advanced, mixed technology process
combining precision bipolar circuits with low power CMOS
logic. The AD7569 is packaged in a 24-pin, 0.3" wide “skinny”
DIP, a 24-terminal SOIC and 28-terminal PLCC and LCCC
packages. The AD7669 is available in a 28-pin, 0.6" plastic
DIP, 28-terminal SOIC, and 28-terminal PLCC package.

AD7569 FUNCTIONAL BLOCK DIAGRAM
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AD7669 FUNCTIONAL BLOCK DIAGRAM
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PRODUCT HIGHLIGHTS

1. Complete Analog I/O on a Single Chip.
The AD7569/AD7669 provides everything necessary to inter-
face a microprocessor to the analog world. No external com-
ponents or user trims are required, and the overall accuracy of
the system is tightly specified, eliminating the need to calcu-
late error budgets from individual component specifications.

2. Dynamic Specifications for DSP Users.
In addition to the traditional ADC and DAC specifications
the AD7569/AD7669 is specified for AC parameters, includ-
ing signal-to-noise ratio, distortion and input bandwidth.

3. Fast Microprocessor Interface.
The AD7569/AD7669 has bus interface timing compatible
with all modern microprocessors, with bus access and relin-
quish times less than 75 ns and Write pulse width less than
80 ns.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7569/AD7669—-SPECIFICATIONS

(Vpp = +5 V = 5%; Vgs® = RANGE = AGNDyyc = AGNDyp; = DGND = 0 V; R, = 2 kQ, €, = 100 pF to :
DAC SPECIFH:A.I-"]NS1 AGNDp,c unless otherwise noted. All specifications Ty to Tyax unless otherwise noted.)

AD7569
J, A Versions® | AD7569
AD7669 K,B AD7569 AD7569
Parameter J Version Versions S Version | T Version Units Conditions/Comments
STATIC PERFORMANCE
Resolution* 8 8 8 8 Bits
Total Unadjusted Error’ +2 +2 +3 +3 LSB typ
Relative Accuracy’ +1 +1/2 +1 +1/2 LSB max
Differential Nonlinearity® +1 +3/4 +1 +3/4 LSB max Guaranteed Monotonic
Unipolar Offset Error DAC data is all 0s; Vss = 0 V
@ 25°C 12 +1.5 12 +1.5 LSB max Typical tempco is 10 uV/°C for +1.25 V range
T to Tamax +2.5 +2 +2.5 +2 LSB max
Bipolar Zero Offset Error DAC data is all 0s; Vgg = -5V
@ 25°C *2 +15 +2 +1.5 LSB max Typical tempco is 20 pV/°C for £1.25 V range
T to Tmax +2.5 +2 125 +2 LSB max
Full-Scale Error® (AD7569 Only) Vpp=5V
@ 25°C +2 +1 +2 +1 LSB max
Twmm t0 Tmax +3 +2 +4 13 LSB max
Full-Scale Error® (AD7669 Only) Vop=5V
@ 25°C +3 LSB max
T to Tamax +4.5 LSB max
DACA/DACB Full Scale Error Match®
(AD7669 Only) £2.5 LSB max Vpp =5V
AFull Scale/AVpp, Ty = +25°C 0.5 0.5 0.5 0.5 LSB max Vour = 2.5 V; AVpp =£5%
AFull Scale/AVs, T = +25°C 0.5 0.5 0.5 0.5 LSB max Vour = -2.5 V; AVgs = +5%
Load Regulation at Full Scale 0.2 0.2 0.2 0.2 LSB max R =2kQ 10 °/C
DYNAMIC PERFORMANCE
Signal-to-Noise Ratio® (SNR) 44 46 44 46 dB min Vour = 20 kHz full-scale sine wave with fsampring = 400 kHz
Total Harmonic Distortion® (THD) 48 48 48 48 dB max Vour = 20 kHz full-scale sine wave with fsamprLing = 400 kHz
Intermodulation Distortion® (IMD) 55 55 55 55 dB typ fa = 18.4 kHz, fb = 14.5 kHz with fsampLing = 400 kHz
ANALOG OUTPUT
Output Voltage Ranges
Unipolar 0to +1.25/2.5 Volts Vpp=+5V,Vss=0V
Bipolar +1.25/£2.5 Volts Vop=+5V,Vss=-5V
LOGIC INPUTS
CS, X/B,WR, RANGE, RESET, DB0-DB7
Input Low Voltage, Vinr, 0.8 0.8 0.8 0.8 V max
Input High Voltage, Vinu 2.4 24 2.4 2.4 V min
Input Leakage Current 10 10 10 10 HA max Vin=0to Vpp
Input Capacitance’ 10 10 10 10 pF max
DB0-DB7
Input Coding (Single Supply) Binary
Input Coding (Dual Supply) 2s Complement
AC CHARACTERISTICS’
Voltage Output Settling Time Settling time to with in +1/2 LSB of final value
Positive Full-Scale Change 2 2 2 2 s max Typically 1 ps
Negative Full-Scale Change (Single Supply) | 4 4 4 4 s max Typically 2 ps
Negative Full-Scale Change (Dual Supply) | 2 2 2 2 s max Typically 1 ps
Digital-to-Analog Glitch Impulse® 15 15 15 15 nV secs typ
Digital Feedthrough® 1 1 1 1 nV secs typ
Vi to Voyr Isolation 60 60 60 60 dB typ Viy =%2.5V, 50 kHz Sine Wave
DAC to DAC Crosstalk’ (AD7669 Only) 1 nV secs typ
DACA to DACB Isolation® (AD7669 Only) -70 dB max
POWER REQUIREMENTS
Vpp Range 4.75/5.25 4.75/5.25 4.75/5.25 4.75/5.25 'V min/V max | For Specified Performance
Vss Range (Dual Supplies) -4.75/-5.25 —-4.75/-5.25 | -4.75/-5.25 | -4.75/-5.25 | V min/V max | Specified Performance also applies to Vgs =0 V
for unipolar ranges.
Ipp Vour = Vin = 2.5 V; Logic Inputs = 2.4 V; CLK = 0.8 V
(AD7569) 13 13 13 13 mA max Output unloaded
(AD7669) . 18 mA max Outputs unloaded
Iss ( Dual Supplies) Vour = Viy = 2.5 V; Logic Inputs = 2.4 V; CLK = 0.8 V
(AD7569) 4 4 4 4 mA max Output unloaded
(AD7669) 6 mA max Outputs unloaded
DAC/ADC MATCHING
Gain Matching® Vi to Voyr match with Viy = +2.5 V,
@ 25°C 1 1 1 1 % typ 20 kHz sine wave
Ty to Tyax 1 1 1 1 % typ
NOTES )

!Specifications apply to both DACs in the AD7669. Vour applies to both VourA and VoyrB of the AD7669.
2Except where noted, specifications apply for all output ranges including bipolar ranges with dual supply operation.
3Temperature ranges as follows: J, K versions; 0°C to +70°C
A, B versions; —25°C to +55°C
S, T versions; ~55°C to +125°C
41 LSB = 4.88 mV for 0 V to +1.25 V output range, 9.76 mV for 0 V to +2.5 V and+1.25 V ranges and 19.5 mV for £2.5 V range.
5See Terminology.
®Includes internal voltage reference error and is calculated after offset error ha s been adjusted out. Ideal unipolar full-scale voltage is (FS — 1 LSB); ideal bipolar positive full-scale voltage is (FS/2 - 1 LSB)
and ideal bipolar negative full-scale voltage is -FS/2.
7Sample tested at +25°C to ensure compliance.

Specifications subject to change without notice.
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 Lc2mos
16-Bit A/D Converter

AD71701

FEATURES
Monolithic 16-Bit ADC
0.0015% Linearity Error
On-Chip Self-Calibration Circuitry
Programmable Low Pass Filter
0.1 Hz to 10 Hz Corner Frequency
0 Vto +2.5V or 2.5 V Analog Input Range
4 kSPS Output Data Rate
Flexible Serial Interface
Ultralow Power

APPLICATIONS

Industrial Process Control
Weigh Scales

Portable Instrumentation
Remote Data Acquisition

GENERAL DESCRIPTION

The AD7701 is a 16-bit ADC which uses a sigma-delta conver-
sion technique. The analog input is continuously sampled by an
analog modulator whose mean output duty cycle is proportional
to the input signal. The modulator output is processed by an
on-chip digital filter with a six-pole Gaussian response, which
updates the output data register with 16-bit binary words at
word rates up to 4 kHz. The sampling rate, filter corner fre-
quency and output word rate are set by a master clock input
that may be supplied externally, or by a crystal-controlled on-
chip clock oscillator.

The inherent linearity of the ADC is excellent, and end-point
accuracy is ensured by self-calibration of zero and full scale
which may be initiated at any time. The self-calibration scheme
can also be extended to null system offset and gain errors in the
input channel.

The output data is accessed through a flexible serial port, which
has an asynchronous mode compatible with UARTSs and two
synchronous modes suitable for interfacing to shift registers or
the serial ports of industry-standard microcontrollers.

CMOS construction insures low power dissipation, and a power
down mode reduces the idle power consumption to only 10 pW.

PRODUCT HIGHLIGHTS
1. The AD7701 offers 16-bit resolution coupled with outstand-
ing 0.0015% accuracy.

2. No missing codes ensures true, usable, 16-bit dynamic range,
removing the need for programmable gain and level-setting
circuitry.

FUNCTIONAL BLOCK DIAGRAM
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3. The effects of temperature drift are eliminated by on-chip
self-calibration, which removes zero and gain error. External
circuits can also be included in the calibration loop to
remove system offsets and gain errors.

4. A flexible synchronous/asynchronous interface allows the
AD7701 to interface directly to UARTS or to the serial ports
of industry-standard microcontrollers.

5. Low operating power consumption and an ultralow power
standby mode make the AD7701 ideal for loop-powered
remote sensing applications, or battery-powered portable
instruments.

ORDERING GUIDE

Temperature Linearity Package
Model Range Error (% FSR) | Options*
AD7701AN | -40°C to +85°C | 0.003 N-20
AD7701BN | -40°C to +85°C | 0.0015 N-20
AD7701AR | -40°C to +85°C 0.003 R-20
AD7701BR | —40°C to +85°C | 0.0015 R-20
AD7701ARS | -40°C to +85°C | 0.003 RS-28
AD7701AQ | -40°C to +85°C 0.003 Q-20
AD7701BQ | -40°C to +85°C | 0.0015 Q-20
AD77018Q |-55°C to +125°C | 0.003 Q-20
AD7701TQ |-55°C to +125°C | 0.0015 Q-20

*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see Package

Information sect

tion.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7701-SPECIFICATIONS

(TA = +25°C; Av"n = DVDD =+5V; AVSS = DVSS =-5V; vREF =+25V;

feuan = 4.096 MHz; Bipolar Mode: MODE = +5 V; Ay Source Reslstance 750 Q'
with 1 nF to AGND at Ay, unless otherwise noted.)

Parameter A, S Versions? B, T Versions® Units Test Condit,ionsIComments
STATIC PERFORMANCE
Resolution 16 16 Bits
Integral Nonlinearity
T t0 Tyax +0.0007 % FSR typ
+0.003 +0.0015 % FSR max
Differential Nonlinearity )
Ty to Tyax +0.125 +0.125 LSB typ Guaranteed No Missing Codes
+0.5 +0.5 LSB max
Positive Full-Scale Error® +0.13 +0.13 LSB typ
+0.5 +0.5 LSB max
Full-Scale Drift* +1.2 (£2.3 S Version) +1.2 (2.3 T Version) LSB typ
Unipolar Offset Error® +0.25 +0.25 ' LSB typ
+1 +1 LSB max
Unipolar Offset Drift* +1.6 (+3/-25 S Version) +1.6 (+3/~25 T Version) LSB typ
Bipolar Zero Error’ +0.25 +0.25 LSB typ
' +1 +1 LSB max
Bipolar Zero Drift* +0.8 (+1.5/-12.5 S Version) |£0.8 (+1.5/~12.5 T Version) {LSB typ
Bipolar Negative Full-Scale Error® +0.5 +0.5 LSB typ
+2 12 LSB max
Bipolar Negative Full-Scale Drift* +0.6 (£1.2 S Version) +0.6 (1.2 T Version) LSB typ
Noise (Referred to OQutput) 0.1 0.1 LSB s typ
DYNAMIC PERFORMANCE
Sampling Frequency, fg fer /256 ferxn/256 Hz
Output Update Rate, four fer /1024 forxn/1024 Hz
Filter Corner Frequency, f_3 48 fer kmn/409,600 ferxkmn/409,600 Hz
Settling Time to £0.0007% FS 507904/fcr xin 507904/fcr kN sec For Full-Scale Input Step
SYSTEM CALIBRATION ) Applies to Unipolar and
Positive Full-Scale Overrange Vger + 0.1 Vgeg + 0.1 V max Bipolar Ranges. After Cali-
Positive Full-Scale Overrange Vger + 0.1 Vrer + 0.1 V max bration, If Apy > Vggp, the
Negative Full-Scale Overrange —(Vggr + 0.1) —(Vggr + 0.1) V max Device Will Output All 1s.
Maximum Offset Calibration Range> ¢ If Ajx < 0 (Unipolar) or
Unipolar Input Range —(Vger +0.1) ~(Vggg + 0.1) V max ~Vrer (Bipolar), the Device
Bipolar Input Range —0.4 Vggr to +0.4 Vggp —0.4 Vggr to +0.4 Vggr V max Will Output All 0s.
Input Span’ 0.8 Vggr 0.8 Vrer V min
2 Vgyer + 0.2 2 Vggr + 0.2 V max
ANALOG INPUT .
Unipolar Input Range 0to+2.5 0to +2.5 Volts
Bipolar Input Range +2.5 +2.5 Volts
Input Capacitance 10 10 pF typ
Input Bias Current! 1 1 nA typ
LOGIC INPUTS
All Inputs Except CLKIN
Vines Input Low Voltage 0.8 0.8 V max
Vings Input High Voltage 2.0 2.0 V min
CLKIN ‘
Vinws Input Low Voltage 0.8 0.8 V max
Vinms Input High Voltage 3.5 35 V min
Iy, Input Current 10 10 MA max
LOGIC OUTPUTS
Voo, Output Low Voltage 0.4 0.4 V max Ising = 1.6 mA
Von, Output ngh Voltage DVpp-1 DVpp -1 V min Isourcg = 100 ]JA
Floating State Leakage Current +10 +10 HA max :
Floating State Output Capacitance 9 9 pF typ

Specifications subject to change without notice.

2-48 A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS

REV.D



ANALOG
DEVICES

LC2MOS
20-Bit A/D Converter

AD7703

FEATURES
Monolithic 20-Bit ADC
0.0003% Linearity Error
20-Bit No Missed Codes
On-Chip Self-Calibration Circuitry
Programmable Low-Pass Filter
0.1 Hz to 10 Hz Corner Frequency
0 to +2.5 V or +2.5 V Analog Input Range
4 kSPS Output Data Rate
Flexible Serial Interface
Ultralow Power

APPLICATIONS

Industrial Process Control
Weigh Scales

Portable Instrumentation
Remote Data Acquisition

GENERAL DESCRIPTION

The AD7703 is a 20-bit ADC which uses a sigma delta conver-
sion technique. The analog input is continuously sampled by an
analog modulator whose mean output duty cycle is proportional
to the input signal. The modulator output is processed by an
on-chip digital filter with a six-pole Gaussian response, which
updates the output data register with 20-bit binary words at
word rates up to 4 kHz. The sampling rate, filter corner fre-
quency and output word rate are set by a master clock input
that may be supplied externally, or by an on-chip gate oscillator.

The inherent linearity of the ADC is excellent, and endpoint
accuracy is ensured by self-calibration of zero and full scale
which may be initiated at any time. The self-calibration scheme
can also be extended to null system offset and gain errors in the
input channel.

The output data is accessed through a serial port, which has two
synchronous modes suitable for interfacing to shift registers or
the serial ports of industry standard microcontrollers.

CMOS construction ensures low power dissipation, and a power
down mode reduces the idle power consumption to only 10 pW.

PRODUCT HIGHLIGHTS
1. The AD7703 offers 20-bit resolution coupled with
outstanding 0.0003% accuracy.

2. No missing codes ensures true, usable, 20-bit dynamic range,
removing the need for programmable gain and level-setting
circuitry.

3. The effects of temperature drift are eliminated by on-chip
self-calibration, which removes zero and gain error. External
circuits can also be included in the calibration loop to remove
system offsets and gain errors.

FUNCTIONAL BLOCK DIAGRAM
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4. A flexible synchronization allows the AD7703 to interface
directly to the serial ports of industry standard
microcontrollers and DSP processors.

5. Low operating power consumption and an ultralow power
standby mode make the AD7703 ideal for loop powered
remote sensing applications, or battery-powered portable
instruments.

ORDERING GUIDE
Linearity

Temperature Error Package
Model Range (% FSR) Options”
AD7703AN | -40°C to +85°C 0.003 N-20
AD7703BN -40°C to +85°C 0.0015 N-20
AD7703CN | -40°C to +85°C 0.0012 N-20
AD7703AR -40°C to +85°C 0.003 R-20
AD7703BR -40°C to +85°C 0.0015 R-20
AD7703CR -40°C to +85°C 0.0012 R-20
AD7703AQ —40°C to +85°C 0.003 Q-20
AD7703BQ ~40°C to +85°C 0.0015 Q-20
AD7703CQ | -40°C to +85°C 0.0012 Q-20
AD77038Q -55°C to +125°C 0.003 Q-20

*N = Plastic DIP; R = SOIC; Q = Cerdip. For outline information see Package
Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7703_SPECIF|CATI ONS (Ty = +25°C; AVpp = DVpp = +5 V; AV = DVss = —B'V; Ver = +2.5 V; fyn = 4.096 MHZ;

BP/UP = +5 V; MODE = +5 V; A, Source Resistance = 1 k€ with 1 nF to AGND at A, unless otherwise noted.)

Parameter AJS Versions? B Version® C Version® Units Tést Conditions/Comments
STATIC PERFORMANCE
Resolution 20 20 20 Bits
Integral Nonlinearity, Typy t0 Twax | £0.0015 +0.0007 +0.0003 % FSR typ
+25°C +0.003 +0.0015 +0.0008 % FSR max
Ty t0 Tmax +0.003 +0.0015 +0.0012 % FSR max
Differential Nonlinearity, Tymy t0 Tyax | £0.5 +0.5 +0.5 LSB typ Guaranteed No Missing Codes
Positive Full-Scale Error® +4 +4 +4 LSB typ
+16 +16 +16 LSB max
Full-Scale Drift* +19/+37 +19 +19 LSB typ
Unipolar Offset Error® +4 +4 +4 LSB typ
+16 16 +16 LSB max :
Unipolar Offset Drift* +26 +26 +26 LSB typ ‘Temp Range: 0°C to +70°C
+67 +48/-400 +67 167 LSB typ Specified Temp Range
Bipolar Zero Error® +4 +4 +4 LSB typ
+16 +16 +16 LSB max
Bipolar Zero Drift* +13 +13 +13 LSB typ Temp Range: 0°C to +70°C
+34 +24/-200 +34 +34 LSB typ Specified Temp Range
Bipolar Negative Full-Scale Errors® +8 +8 +8 LSB typ
+32 +32 +32 LSB max
Bipolar Negative Full-Scale Drift* +10/£20 +10 +10 LSB typ
Noise (Referred to Output) 1.6 1.6 1.6 LSB rms typ
DYNAMIC PERFORMANCE
Sampling Frequency, fs forxn/256 forxin/256 forkmn/256 Hz
Output Update Rate, foyr forxin/1024 forxkin/1024 ferxin/1024 Hz
Filter Corner Frequency, f 3 4p forxkmn/409,600 forxkn/409,600 forxkm/409,600 Hz
Settling Time to £0.0007% FS 507904/fcLrin 507904/fcLrkmv 507904/fcrxin sec For Full-Scale Input Step
SYSTEM CALIBRATION
Positive Full-Scale Calibration Range | Vggr + 0.1 Vgegr+ 0.1 Vgreg+ 0.1 V max System Calibration Applies to
Positive Full-Scale Overrange Vger+ 0.1 Vger + 0.1 Vger + 0.1 V max Unipolar and Bipolar Ranges.
Negative Full-Scale Overrange —(Vger + 0.1) —(Vger + 0.1) —(Vggr + 0.1) V max After Calibration, if Ay > Vggps
Maximum Offset Calibration Ranges™ ® the Device Will Output All 1s.
Unipolar Input Range —(Vger + 0.1) —(Vggr + 0.1) —(Vggr + 0.1) V max If Ay < 0 (Unipolar) or ~Vggr
Bipolar Input Range —0.4 Vggp to +0.4 Vgp| —0.4 Vygg to +0.4 Vpgg | —0.4 Vggg to +0.4 Vggg | V max (Bipolar), the Device Will
Input Span’ 0.8 Vggr 0.8 Vrer 0.8 Vyer V min Output all 0s
2 Vggr + 0.2 2 Vggr + 0.2 2 Vggp + 0.2 V max
ANALOG INPUT
Unipolar Input Range 0to+2.5 0to +2.5 0to+2.5 Volts
Bipolar Input Range +2.5 +2.5 +2.5 Volts
Input Capacitance 20 20 20 pF typ
Input Bias Current! 1 1 1 nA typ
LOGIC INPUTS
All Inputs except CLKIN
Vinw Input Low Voltage 0.8 0.8 0.8 V max
Vinm, Input High Voltage 2.0 2.0 2.0 V min
CLKIN
Vines Input Low Voltage 0.8 0.8 0.8 V max
Vings Input High Voltage 3.5 3.5 35 V min
I, Input Current 10 10 10 UA max
LOGIC OUTPUTS
Vor, Output Low Voltage 0.4 0.4 0.4 V max Ik = 1.6 mA
Vou, Output High Voltage DVpp -1 DVpp -1 DVpp -1 V min Isource = 100 pA
Floating State Leakage Current +10 +10 +10 MA max
Floating State Output Capacitance 9 9 9 pF typ
POWER REQUIREMENTS
Power Supply Voltages
Analog Positive Supply (AVpp) 4.5/5.5 4.5/5.5 4.5/5.5 V min/V max | For Specified Performance
Digital Positive Supply (DVpp) 4.5/AVpp 4.5/AVpp 4.5/AVpp V min/V max
Analog Negative Supply (AVss) -4.5/-5.5 -4.5/-5.5 -4.5/-5.5 V min/V max
Digital Negative Supply (DVss) —-4.5/-5.5 -4.5/-5.5 -4.5/-5.5 V min/V max
Calibration Memory Retention
Power Supply Voltage 2.0 2.0 2.0 V min

Specifications subject to change without notice.
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LC2MOS
Signal Conditioning ADCs

AD7710/AD7712*

FEATURES
Charge Balancing ADC
24 Bits No Missing Codes
+0.0015% Nonlinearity
Two-Channel Programmable Gain Front End
Gains from 1 to 128
Differential Inputs
High-Level Input on AD7712
Low-Pass Filter with Programmable Filter Cutoffs
Ability to Read/Write Calibration Coefficients
Bidirectional Microcontroller Serial Interface
Internal/External Reference Option
Single or Dual Supply Operation
Low Power (25 mW typ) with Power-Down Mode

APPLICATIONS

Weigh Scales

Thermocouples

Process Control

Smart Transmitters

Portable Industrial Instruments

GENERAL DESCRIPTION

The AD7710/AD7712 is a complete analog front end for low
frequency measurement applications. The device has two analog
input channels and accepts either low level signals directly from
a transducer or high level (x4 x Vggr for AD7712 AIN2) signals
and outputs a serial digital word. It employs a sigma-delta con-
version technique to realize up to 24 bits of no missing codes
performance. The input signal is applied to a proprietary pro-
grammable gain front end based around an analog modulator.
The modulator output is processed by an on-chip digital filter.
The first notch of this digital filter can be programmed via the
on-chip control register allowing adjustment of the filter cutoff
and settling time.

Normally, one of the channels will be used as the main channel
with the second channel used as an auxiliary input to periodi-
cally measure a second voltage. The part can be operated from a
single supply (by tying the Vgs pin to AGND) provided that the
input signals on the low level analog inputs are more positive
than -30 mV. By taking the Vgs pin negative, the part can con-
vert signals down to —Vygr on the low level inputs. The low-
level inputs, as well as the reference input, features differential
input capability.

The AD7710/AD7712 is ideal for use in smart, microcontroller-
based systems. Input channel selection, gain settings and signal
polarity can be configured in software using the bidirectional se-
rial port. The AD7710/AD7712 contains self-calibration, system
calibration and background calibration options and also allows
the user to read and write the on-chip calibration registers.

*Protected by U.S. Patent No. 5,134,401.
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AD7712 FUNCTIONAL BLOCK DIAGRAM
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CMOS construction ensures low power dissipation and a power-
down mode reduces the standby power consumption to only
100 W typical (AD7712) and 7 uW typical (AD7710). The
part is available in a 24-pin, 0.3 inch wide, plastic and hermetic
dual-in-line package (DIP) as well as a 24-lead small outline
(SOIC) package.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7710/AD7712

ABSOLUTE MAXIMUM RATINGS*

(T4 = +25°C, unless otherwise noted)

AVpp to DVDD ......................... -0.3Vito+12V
AVDDtOVss oo e e -0.3Vto+12V
AVpptoAGND ........... ..ot -0.3Vto+12V
AVpptoDGND .......... ..., -03Vto+12V
DVpptoAGND ..........oiviiiiinenn.. -03Vto+6V
DVpptoDGND ......................... 03Vto+6V
Vssto AGND . ...t +0.3Vto-6V
VsstoDGND ......... .. i, +0.3Vto-6V
Analog Input Voltage to AGND

.......................... ..Vss—0.3VtoAVpp + 0.3V
Reference Input Voltage to AGND

........................... Vss—0.3VtoAVpp + 0.3V

CAUTION

REFOUTt0AGND ............ PRI -0.3 V.to AVpp
Digital Input Voltage to DGND . ....-0.3 Vto AVpp + 0.3V
Digital Output Voltage to DGND ... —0.3 Vto DVpp +0.3V
Operating Temperature Range

Commercial (A Version) ~40°C to +85°C

Extended (S Version) ................. -55°C to +125°C
Storage Temperature Range ............. -65°C to +150°C
Lead Temperature (Soldering, 10 secs) . ........... + +300°C
Power Dissipation (Any Package) to +75°C ......... 450 mW
Derates Above +75°C . ... oo 6 mW/°C

*Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those listed in the
operational sections of the specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection.
Although these devices feature proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation or loss of functionality.

WARNING!

]

ESD SENSITIVE DEVICE

ORDERING GUIDE ORDERING GUIDE
Temperature Package Temperature Package
Model Range Option* Model Range Option*
AD7710AN -40°C to +85°C N-24 AD7712AN —40°C to +85°C N-24
AD7710AR —40°C to +85°C R-24 AD7712AR —40°C to +85°C R-24
AD7710AQ -40°C to +85°C Q-24 AD7712AQ ~40°C to +85°C Q-24
AD77108Q -55°C to +125°C Q-24 AD77128Q -55°C to +125°C Q-24
EVAL-AD7710EB Evaluation Board EVAL-AD7712EB Evaluation Board

*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see Package
Information section. .

AD7710 PIN CONFIGURATION

" DIP and SOIC
——
SCLK [1]e [24] DGND
‘MCLKIN [2 23] DV
MCLK OUT % [22] sDATA
Ao [ (1] BRDY
s [5] ADT710 [ aFs
MODE [6 | 19] TFS
AN [7] (Nl?fovslme) [18] acND
AN [] [17] lour
AIN2(+) [9] l[16] REF oUT
AIN2(-) [10 [15] REFIN(+)
Vs % [14] REFING) -
Avpp [12] [13] Veus
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*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see Package
Information section.

AD7712 PIN CONFIGURATION

DIP and SOIC
A
scLk [1 e [24] DGND
MCLKIN [2] 23] DVpy
MCLK OUT [3] [22] SDATA
Ao 4] [21] DRDY
&V [5 AD7712 [20] AFS
mopE [6 | [19] TFS
AN1) [7] (NTO?';VSEZL) 18] AGND
AIN1() [8] 17] AIN2
STANDBY [9 | [i6] ReF ouT
™ [10] [15] REF IN(+)
Vss [11] [14] REF IN()
AVp, [12 [13] Veus
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DEVICES

LC2MOS Signal Conditioning ADCs
with RTD Excitation Currents

AD7T11/ADT113

FEATURES
Charge Balancing ADC

24 Bits No Missing Codes

+0.0015% Nonlinearity
Programmable Gain Front End

Gains from 1 to 128
Three Input Channels (AD7713)
Two Input Channels (AD7711)
Low-Pass Filter with Programmable Filter Cutoffs
Ability to Read/Write Calibration Coefficients
RTD Excitation Current Sources
Bidirectional Microcontroller Serial Interface
Single Supply Operation
Low Power (AD7711: 25 mW typ; AD7713: 3.5 mW typ)
Power-Down Mode

GENERAL DESCRIPTION

The AD7711/AD7713 is a complete analog front end for low
frequency measurement applications. The device accepts low
level signals directly from a transducer and outputs a serial digi-
tal word. It employs a sigma-delta conversion technique to real-
ize up to 24 bits of no missing codes performance. The input
signal is applied to a proprietary* programmable gain front end
based around an analog modulator. The modulator output is
processed by an on-chip digital filter. The first notch of this
digital filter can be programmed via the on-chip control register
allowing adjustment of the filter cutoff and settling time.

The AD7711 features one differential analog input and one
single-ended analog input. The AD7713 features two differen-
tial inputs and one single-ended high level (4 x Vgxg/Gain) in-
put. Both parts feature a differential reference input and can be
operated from a single +5 V supply. The AD7711 can also be
operated from dual supplies to allow negative input voltages.
The part provides two current sources that can be used to pro-
vide excitation in three-wire and four-wire RTD configurations.

The AD7711/AD7713 is ideal for use in smart, microcontroller
based systems. Gain settings, signal polarity, input channel se-
lection and RTD current control can be configured in software
using the bidirectional serial port. The part contains self-
calibration, system calibration and background calibration
options and also allows the user to read and write the on-chip
calibration registers.

*Protected by U.S. Patent No. 5,134,401.
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CMOS construction ensures very low power dissipation, and a
power-down mode reduces the standby power consumption to
only 7 mW typical (AD7711) and 150 uW typical (AD7713).
The part is available in a 24-pin, 0.3 inch wide, plastic and
hermetic dual-in-line package (DIP) as well as a 24-lead small
outline (SOIC) package.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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ADTT11/ADTT13

AD7711 ABSOLUTE MAXIMUM RATINGS*
(T4 = +25°C unless otherwise noted) -

AVpptoDVpD v vvvie it -03Vto+12V
AVDDthSS ........ e -03Vto+12V
AVppto AGND . ....... N -03Vtwo+12V
AVpptoDGND ... i -03Vto+12V
DVpptoAGND ...........coviiie, -03Vto+6V
DVpptoDGND .................¢0...e. -03Vto+6V
Vssto AGND ...........cooiiiiis, +03Vto-6V
Ves 0 DGND oo +03Vto-6V

Analog Input Voltage to AGND
......................... Vss—0.3VtoAVpp + 0.3V
Reference Input Voltage to AGND :
............ weviivesen. Vss=0.3VtoAVpp +0.3V

CAUTION

REFOUTto AGND ....... ;......,...L,..—03VtoAVDD
Digital Input Voltage to DGND .... -0.3Vto AVpp +0.3V
Digital Output Voltage to DGND ... -0.3VtoDVpp + 0.3V
Operating Temperature Range

Commercial (A Version) ................ —40°C to +85°C

Extended (S Version) ................. -55°C to +125°C
Storage Temperature Range ............. -65°C to +150°C
Lead Temperature (Soldering, 10secs) ............ +300°C
Power Dissipation (Any Package) to +75°C ......... 450 mW

*Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those listed in the
operational sections of the specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on’the human body and test ‘equipment and can discharge without detection.
Although these devices features proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation or loss of functionality.

WARNIN(E!“

ESD SENSITIVE DEVICE

ORDERING GUIDE ORDERING GUIDE

Temperature Package Temperature Package
Model Range Option” Model Range Option*
AD7711AN —-40°C to +85°C N-24 AD7713AN -40°C to +85°C N-24
AD7711AR -40°C to +85°C R-24 AD7713AR -40°C to +85°C R-24
AD7711AQ -40°C to +85°C Q-24 AD7713AQ -40°C to +85°C Q-24
AD77118Q ~-55°C to +125°C Q-24 AD77138Q -55°C to +125°C Q-24
EVAL-AD7711EB Evaluation Board EVAL-AD7713EB Evaluation Board

*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see
Package Information section.

AD7711 PIN CONFIGURATION

DIP and SOIC
scLk [1] [24] paND
MCLKIN [2] 123] DVpp
MCLK OUT [3] SDATA
Ao [4] [21] DRDY
~&WNe E AD7711. AFs
TOP VIEW —
MODE E (Not to Scale) E TFS
AIN1() [7] 18] aeND
amie) 8] 7] ANz
RTD1 [9] [16] REF OUT
RTD2 [10] [15] REF IN(+)
Vss [11] " [1a] ReF ING)
Avpp [12] . I Ve :
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*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see -
Package Information section. :

AD7713 PIN CONFIGURATION
DIP and SOIC
]
scLk [1]e |24] bGND
MCLK IN % 23] DVpy
MCLK OUT [3] [22] sDATA
Ao [4] . [21] DRDY
e 5] 20713 fo) s
MODE [ (ot to Scale) [18] TFS
ANI() [7] 18] AGND
AIN1() [8] [17] AIN3
AIN2(+) E ’ [16] RTD2
AIN2(-) [10] [15] REF IN(+)
STANDBY [11] [14] REFING)
AVpy [12] [13] RTD1
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LC2MOS Signal Conditioning ADC
with RTD Current Source

AD7711A*

FEATURES
Charge Balancing ADC
24 Bits No Missing Codes
+0.0015% Nonlinearity
Two-Channel Programmable Gain Front End
Gains from 1 to 128
Differential Inputs
Low-Pass Filter with Programmable Filter Cutoffs
Ability to Read/Write Calibration Coefficients
Bidirectional Microcontroller Serial Interface
Internal/External Reference Option
Single or Dual Supply Operation
Low Power (25 mW typ) with Power-Down Mode
(7 mW typ)

APPLICATIONS
RTD Transducers

GENERAL DESCRIPTION

The AD7711A is a complete analog front end for low-frequency
measurement applications. The device accepts low level signals
directly from a transducer and outputs a serial digital word. It
employs a sigma-delta conversion technique to realize up to

24 bits of no missing codes performance. The input signal is
applied to a proprietary programmable gain front end based
around an analog modulator. The modulator output is pro-
cessed by an on-chip digital filter. The first notch of this digital
filter can be programmed via the on-chip control register allow-
ing adjustment of the filter cutoff and settling time.

The part features two differential analog inputs and a differen-
tial reference input. Normally, one of the channels will be used
as the main channel with the second channel used as an auxil-
iary input to periodically measure a second voltage. It can be
operated from a single supply (by tying the Vgs pin to AGND)
provided that the input signals on the analog inputs are more
positive than =30 mV. By taking the Vgg pin negative, the part
can convert signals down to —Vggg on its inputs. The part also
provides a 400 pA current source that can be used to provide
excitation for RTD transducers. The AD7711A thus performs
all signal conditioning and conversion for a single or dual chan-
nel system.

The AD7711A is ideal for use in smart, microcontroller based
systems. Input channel selection, gain settings and signal polar-
ity can be configured in software using the bidirectional serial
port. The AD7711A contains self-calibration, system calibration
and background calibration options and also allows the user to
read and write the on-chip calibration registers.

*Protected by U.S. Patent No. 5,134,401.
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CMOS construction ensures low power dissipation, and a soft-
ware programmable power-down mode reduces the standby
power consumption to only 7 mW typical. The part is available
in a 24-pin, 0.3 inch-wide, hermetic dual-in-line package
(cerdip) as well as a 24-lead small outline (SOIC) package.

PRODUCT HIGHLIGHTS

1. The programmable gain front end allows the AD7711A
to accept input signals directly from an RTD transducer,
removing a considerable amount of signal conditioning. An
on-chip current source provides the excitation current for
the RTD.

2. The part features excellent static performance specifications
with 24-bit no missing codes, +0.0015% accuracy and low
rms noise (<250 nV). Endpoint errors and the effects of tem-
perature drift are eliminated by on-chip calibration options,
which remove zero-scale and full-scale errors.

3. The AD7711A is ideal for microcontroller or DSP processor
applications with an on-chip control register that allows con-
trol over filter cutoff, input gain, channel selection, signal po-
larity, RTD current control and calibration modes.

4. The AD7711A allows the user to read and to write the
on-chip calibration registers. This means that the micro-
controller has much greater control over the calibration
procedure.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/lwww.analog.com.
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AD7711A

ABSOLUTE MAXIMUM RATINGS*
(T4 = +25°C, unless otherwise noted)

AVpptoDVpp ... v 03Vt +12V
AVpDtOVsg v v et -0.3Vto+12V
AVpptoAGND ...............oooiee -0.3Vto+12V
AVpptoDGND ........... ... ... ..., -03Vto+12V
DVpptoAGND ....... ... ... ... coee -0.3Vto+6V
DVpptoDGND .......... ...t -03Vto+6V
Vssto AGND ........... ... .. 0o, +0.3Vto-6V
VsstoDGND ..ottt +0.3Vto-6V
Analog Input Voltage to AGND

e e e Vss—0.3VtoAVpp + 0.3V
Reference Input Voltage to AGND

....................... .. Vss—0.3VtoAVpp+0.3V
REFOUTt®©0WAGND .........vcvvvnvnnn. -0.3 V to AVpp
Digital Input Voltage to DGND ..... —0.3VtoAVpp+ 0.3V

Digital Output Voltage to DGND ... -0.3 Vto DVpp + 0.3V
Operating Temperature Range

Commercial (A Version) ............... -40°C to +85°C
Extended (SVersion) ................. -55°C to +125°C
Storage Temperature Range ............. -65°C to +150°C
Lead Temperature (Soldering, 10secs) ............ +300°C
Power Dissipation (Any Package) to +75°C ......... 450 mW
Derates Above +75°C ... ... iviiiiiiiiiia 6 mW/°C

*Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those listed in the
operational sections of the specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

CAUTION

ORDERING GUIDE

Model Temperature Range Package Option*
AD7711AAR —40°C to +85°C R-24
AD7711ASQ -55°C to +125°C Q-24
*R = SOIC, Q = Cerdip.
PIN CONFIGURATION
DIP and SOIC
scak[1]® 24] DGND
MCLK IN [Z] 23] DVpp
meikout [3] [22] spaTA
Ao [4] 21] DRDY
SYne [5 [20] RFS
mooe [6]  AD7711A  [19] TFS
AIN1(+) E (Nt,?fo";iﬁe) [18] AGND

AN [3]

AIN2(+)
AIN2(-)
Vss
AVpp

[l
[io]
@
=

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection.
Although the AD7711A features proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation or loss of functionality.
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[17] RTD CURRENT
[16] RerouT

[15] ReFNg)
[14] REFING)
E VBias

WARNING!

s

ESD SENSITIVE DEVICE
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3V/5V, CMOS, 500 A
Signal Gonditioning ADC

AD7714*

FEATURES
Charge Balancing ADC
24 Bits No Missing Codes
0.0015% Nonlinearity
Five-Channel Programmable Gain Front End
Gains from 1 to 128
Can Be Configured as Three Fully Differential
Inputs or Five Pseudo-Differential Inputs
Three-Wire Serial Interface
3V (AD7714-3) or 5 V (AD7714-5) Operation
Low Noise (<150 nV rms)
Low Current (350 pA typ) with Power-Down
(5 nA typ) ]
Low-Pass Filter with Programmable Filter Cutoffs
Ability to Read/Write Calibration Coefficients

APPLICATIONS

Portable Industrial Instruments
Portable Weigh Scales
Loop-Powered Systems
Pressure Transducers

GENERAL DESCRIPTION?}

The AD7714 is a complete analog front end for low-frequency
measurement applications. The device accepts low level signals
directly from a transducer and outputs a serial digital word. It
employs a sigma-delta conversion technique to realize up to

24 bits of no missing codes performance. The input signal is
applied to a proprietary programmable gain front end based
around an analog modulator. The modulator output is pro-
cessed by an on-chip digital filter. The first notch of this digital
filter can be programmed via the on-chip control register allow-
ing adjustment of the filter cutoff and settling time.

The part features three differential analog inputs (which can
also be configured as five pseudo-differential analog inputs) as
well as a differential reference input. It operates from a single
supply (+3 V or +5 V). The AD7714 thus performs all signal
conditioning and conversion for a system consisting of up to
five channels.

The AD7714 is ideal for use in smart, microcontroller- or DSP-
based systems. It features a serial interface that can be config-
ured for three-wire operation. Gain settings, signal polarity and
channel selection can be configured in software using the serial
port. The AD7714 provides self-calibration, system calibration
and background calibration options and also allows the user to
read and write the on-chip calibration registers.

*Protected by U.S. Patent No. 5,134,401,

FUNCTIONAL BLOCK DIAGRAM
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CMOS construction ensures very low power dissipation, and the
power-down mode reduces the standby power consumption to
15 uW typ. The part is available in a 24-pin, 0.3 inch-wide,
plastic and hermetic dual-in-line package (DIP); a 24 lead small
outline (SOIC) package and a 28-lead shrink small outline
package (SSOP).

PRODUCT HIGHLIGHTS

1. The AD7714 consumes less than 500 pA (foix v = 1 MHz)
or 1 mA (forx w= 2.5 MHz) in total supply current, making
it ideal for use in loop-powered systems.

2. The programmable gain channels allow the AD7714 to
accept input signals directly from a strain gage or transducer
removing a considerable amount of signal conditioning.

3. The AD7714 is ideal for microcontroller or DSP processor
applications with a three-wire serial interface reducing the
number of interconneéct lines and reducing the number of
opto-couplers required in isolated systems. The part con-
tains on-chip registers that allow control over filter cutoff,
input gain, channel selection, signal polarity and calibration
modes.

4. The part features excellent static performance specifications
with 24-bit no missing codes, £0.0015% accuracy and low
rms noise (140 nV). End-point errors and the effects of tem-
perature drift are eliminated by on-chip self-calibration,
which removes zero-scale and full-scale errors.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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ADTT14

ABSOLUTE MAXIMUM RATINGS* Plastic DIP Package, Power D1ss1pat10n ........... 450 mW

(T4 = +25°C unless otherwise noted) - : 6ja Thermal Impedance ©..........0... ..., 105°C/W.
AVppto AGND ... .ot “03Vto+7V Lead Temperature (Soldering, 10 sec) ........... +260°C.
AVDDtO DGND et e e 03Vto+7Vv Cerdip Package, Power Dissipation ............... 450 mW
DVpp t0 AGND ..t 03Vto+7V  OaThermallmpedance ...................... 70°C/W
DVpptoDGND ................. U ~03Vto+7V Lead Temperature (Soldering, 10sec) ........... +300°C
Analog Input Voltage to AGND ..... 0.3V to AVpp + 0.3V SOIC Package, Power Dissipation ................450 mW
Reference Input Voltage to AGND ... -0.3VtoAVpp+ 0.3V 6js Thermal Impedance ...................... 75°C/W
Digital Input Voltage to DGND ..... ~03VtoDVpp+0.3V  Lead Temperature, Soldering :
Digital Output thage to DGND ....-0.3VtoDVpp+ 0.3V Vapor Phase (60sec) ............. EEEERERRE: +215°C
Operating Temperature Range Infrared (15sec) .................0 e +220°C
Commercial (A Version) ............... -40°C to +85°C  Power Dissipation (Any Package) to +75°C .........450 mW
Extended (S Version) ................. -55°C to +125°C *se“;:::i;bg:;;’:s; l;ie‘:le‘:;’c‘:“ ;:;szfestx:d::ixz 1::;113; d"f’:zc;z':;‘;
Storage Temperature Range ............. ~65°C to +150°C : Y

€ operation of the device at these or any other condnmns above those listed in the
Junction Temperature ..................00.0... +150°C operational sections of this specification is not implied. E: to absol
maximum rating conditions for extended periods may affect devxce reliability.

CAUTION i
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection. WARNING' Cj
Although these devices feature proprietary ESD protection circuitry, permanent damage may still “

occur on these devices if they are subjected to high energy electrostatic discharges. Therefore,

proper ESD precautions are recommended to avoid performance degradation or loss of functionality. ESD SENSITIVE DEVICE
PIN CONFIGURATIONS
DIP and SOIC SSoP
[
scik [1] DGND soLk [1)° 28] pano
MCLKIN [ 2] DVoo MCLKIN [ 2] ‘ EWW
MOLK OUT E DIN MCLK OUT z [26] DIN
POL E pouT ' POL E [25] Dout
e 3] ROV svie [ 5] [21] ooV
reser [e] AD7714 3l & ' mEseT [6] PR s
ANt [7] (N.I:t)fovslige) AGND . Ne L) TopviEw |
ANz [8 AING NC | 8| (Not to Scale) ﬂ NC
ans [o AINS AIN1 9| |20 AGND
AING é 151 reF NG ANz |10 [19] AING
STANDBY [11] [1a] REF ING) AINg | 11] [18 | AINS
AVoo [ 73] surren Aa [12] [17] REF INGs)
' STANDBY [13 16| REF IN(-)
AVpp [14] 5] BUFFER
NC = NO CONNECT
ORDERING GUIDE
AVpp Temperature Package
Model Supply | Range Option*
AD7714AN-5 5V -40°C to +85°C | N-24
AD7714AR-5 5V —-40°C to +85°C R-24
AD7714ARS-5 5V -40°C to +85°C RS-28
AD7714AN-3 3V -40°C to +85°C N-24
AD7714AR-3 3V —40°C to +85°C R-24
AD7714ARS-3 3V —40°C to +85°C RS-28
AD7714SQ-5 5V -55°C to +125°C | Q-24
AD7714AChips-5 5V —40°C to +85°C Die
AD7714AChips-3 3V -40°C to +85°C Die
EVAL-AD7714-5EB| 5V Evaluation Board
EVAL-AD7714-3EB| 3V Evaluation Board

*N = Plastic DIP; R = SOIC; RS = SSOP; Q = Cerdlp For outlme information
see Package Information section.
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ANALOG
DEVICES

3V/aV, 450 pA
16-Bit, Sigma Delta ADC

AD7715*

FEATURES
Charge-Balancing ADC
16 Bits No Missing Codes
0.0015% Nonlinearity
Programmable Gain Front End
Gains of 1, 2, 32 and 128
Differential Input Capability
Three-Wire Serial Interface
Ability to Buffer the Analog Input
3V (AD7715-3) or 5 V (AD7715-5) Operation
Low Supply Current: 450 pA max @ 3 V Supplies
Low-Pass Filter with Programmable Output Update
16-Pin SOIC/DIP

GENERAL DESCRIPTION

The AD7715 is a complete analog front end for low frequency
measurement applications. The part can accept low level input
signals directly from a transducer and outputs a serial digital
word. It employs a sigma-delta conversion technique to realize
up to 16 bits of no missing codes performance. The input signal
is applied to a proprietary programmable gain front end based
around an analog modulator. The modulator output is pro-
cessed by an on-chip digital filter. The first notch of this digital
filter can be programmed via the on-chip control register allow-
ing adjustment of the filter cutoff and output update rate.

The AD7715 features a differential analog input as well as a dif-
ferential reference input. It operates from a single supply (+3 V
or +5 V). It can handle unipolar input signal ranges of 0 mV to
+20mV,0mV to +80 mV, 0 Vto +1.25Vand 0 Vto +2.5 V.
It can also handle bipolar input signal ranges of £20 mV,
+80 mV, +1.25 V and £2.5 V. These bipolar ranges are refer-
enced to the negative input of the differential analog input. The
AD7715 thus performs all signal conditioning and conversion
for a single-channel system.

The AD7715 is ideal for use in smart, microcontroller or DSP
based systems. It features a serial interface that can be config-
ured for three-wire operation. Gain settings, signal polarity and
update rate selection can be configured in software using the in-
put serial port. The part contains self-calibration and system
calibration options to eliminate gain and offset errors on the
part itself or in the system.

*Protected by U.S. Patent No: 5,134,401.

FUNCTIONAL BLOCK DIAGRAM

REF IN(-) REF IN(+) AVpp  DVpp

A
L CHARGING BALANCING
A/D CONVERTER

|

!

AING) Q- ~———— SIGMA-DELTA | | DIGITAL {
t BUFFER MODULATOR || FILTER | !
AING) Q- ————— '

A A
A=1-128

MCLKIN
MCLK OUT

RESET

CLOCK

GENERATION
SERIAL [
INTERFACE y Yy

REGISTER BANK

SCLK
cs
DIN
pout
[ DRDY

AD7715

AGND DGND

CMOS construction ensures very low power dissipation, and the
power-down mode reduces the standby power consumption to
50 uW typ. The part is available in a 16-pin, 0.3 inch-wide,
plastic dual-in-line package (DIP) as well as a 16-lead 0.3 inch-
wide small outline (SOIC) package.

PRODUCT HIGHLIGHTS

1. The AD7715 consumes less than 450 pA in total supply cur-
rent at 3 V supplies and 1 MHz master clock, making it ideal
for use in low-power systems. Standby current is less than
10 pA.

2. The programmable gain input allows the AD7715 to accept
input signals directly from a strain gage or transducer remov-
ing a considerable amount of signal conditioning.

3. The AD7715 is ideal for microcontroller or DSP processor
applications with a three-wire serial interface reducing the
number of interconnect lines and reducing the number of
opto-couplers required in isolated systems. The part con-
tains on-chip registers which allow software control over out-
put update rate, input gain, signal polarity and calibration
modes.

4. The part features excellent static performance specifications
with 16-bits no missing codes, +0.0015% accuracy and low
rms noise (<550 nV). Endpoint errors and the effects of
temperature drift are eliminated by on-chip calibration op-
tions, which remove zero-scale and full-scale errors.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7715

ABSOLUTE MAXIMUM RATINGS*

(Ta = +25°C unless otherwise noted)

AVppto AGND .. ... e e —03Vto+7V

AVpptoDGND ........ ..., -03Vto+7V
DVpptoAGND .....oiiiiiiniee -03Vto+7V
DVpptoDGND .0....0...iviiivnnnnnnn. -03Vto+7V
DGNDt©0AGND ........coovviiiniaenn. -03Vto+7V
Analog Input Voltage to AGND .....-03VtoAVpp+ 03V

Reference Input Voltage to AGND ...-0.3VtoAVpp+ 0.3V
Digital Input Voltage to DGND - . . ... -0.3Vto DVpp+ 0.3V
Digital Output Voltage to DGND ....-0.3Vto DVpp+ 0.3V
Operating Temperature Range

Plastic DIP Package, Power Dissipation. ........... 450 mW
6ja Thermal Impedance ..................... 105°C/W
Lead Temperature, (Soldering, 10sec) .......... +260°C

SOIC Package, Power Dissipation ................ 450 mW
0;a Thermal Impedance ...................... 75°C/W
Lead Temperature, Soldering

Vapor Phase (60sec) ...........cvenvnnnn. +215°C
Infared (15sec) .........coviiiui i, +220°C
Power Dissipation (Any Package) to +75°C ....... .. 450 mW

ESDRating ......covviiiiiniinininnennans >4000 V

*Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional

Commercial (A Version) ............... -40°C to +85°C operation of the device at these or any other conditions above those indicated in the
Storage Temperature Range ............: -65°C to +150°C oper‘ational sg:tjon of t.his specification is not implied. Expos'ure to a!)§olute
Junction TEMPErature ... .................o.... +150°C maximum rating conditions for extended periods may affect device reliability.

ORDERING GUIDE

AVpp Temperature Package
Model Supply Range Option*
AD7715AN.5 5Y ~40°C to +85°C N-16
AD7715AR-5 5V -40°C to +85°C R-16
AD7715AN-3 3V —-40°C to +85°C N-16
AD7715AR-3 3V —40°C to +85°C R-16
AD7715ACHIPS-5 5V —40°C to +85°C Die
AD7715ACHIPS-3 3V —-40°C to +85°C Die
EVAL-AD7715-5EB 5V Evaluation Board
EVAL-AD7715-3EB- 3V Evaluation Board

*N = Plastic DIP; R = SOIC. For outline information see Package Information section.

PIN CONFIGURATION

DIP and SOIC
—
scik [1] e [16] pGND
MCLK IN [2] [15] DVpp
MCLK OuT [3] [12] bin
ts[4] AD7715 [i3 pout

TOP VIEW

RESET [5 | (Not to Scale) [12] DRDY

AVpp E

AN [7
AING) [B

[11] anD
[10] REF IN()
[9] REF IN(+)

2-60 A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS

REV. A
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DEVICES

LC2MOS
22-Bit Data Acquisition System

AD7716

FEATURES

22-Bit Sigma-Delta ADC
Dynamic Range of 105 dB (146 Hz Input)
+0.003% Integral Nonlinearity

On-Chip Low-Pass Digital Filter
Cutoff Programmable from 584 Hz to 36.5 Hz
Linear Phase Response

Five Line Serial 1/0

Twos Complement Coding

Easy Interface to DSPs and Microcomputers

Software Control of Filter Cutoff

=5 V Supply

Low Power Operation: 50 mW

APPLICATIONS
Biomedical Data Acquisition
ECG Machines
EEG Machines
Process Control
High Accuracy Instrumentation
Seismic Systems

GENERAL DESCRIPTION

The AD7716 is a signal processing block for data acquisition
systems. It is capable of processing four channels with band-
widths of up to 584 Hz. Resolution is 22 bits and the usable
dynamic range varies from 111 dB with an input bandwidth of
36.5 Hz to 99 dB with an input bandwidth of 584 Hz.

The device consists of four separate A/D converter channels that
are implemented using sigma-delta technology. Sigma-delta
ADC:s include on-chip digital filtering and, thus, the system
filtering requirements are eased.

Three address pins program the device address. This allows a
data acquisition system with up to 32 channels to be set up in a
simple fashion. The output word from the device contains 32
bits of data. One bit is determined by the state of the Dyl in-
put and may be used, for example, in an ECG system with an
external pacemaker detect circuit to indicate that the output
word is invalid because of the presence of a pacemaker pulse.

FUNCTIONAL BLOCK DIAGRAM

AVpp DVpp AVgg RESET A0 A1 A2 CLKIN CLKOUT
O

CLOCK
GENERATION

A1 O yNALOG | DAL
N MODULATOR FLTER ﬂ MODE
CONTROL CASCIN
LOGIC
CASCOUT
LOW PASS
ANALOG - ]
A2 O MODULATOR DIGITAL —
FILTER ouTPUT RFS
S CSHIET SDATA
REGISTER
A3 O aNaLos | serk
MODULATOR
FILTER | | } [ o]
LOW PASS
ANALOG
Apnd DIGITAL |— CONTROL
w4 Q| mopuLATOR DIGITAL RECISTER =

Voge AGND  DGND

Dt Doyr!  Dour2

There are 22 bits of data corresponding to the analog input.
Two bits contain the channel address and 3 bits are the device
address. Thus, each channel in a 32-channel system would have
a discrete 5-bit address. The device also has a CASCOUT pin
and a CASCIN pin that allow simple networking of multiple
devices.

The on-chip control register is programmed using the SCLK,
SDATA and TFES pins. Three bits of the Control Register set
the digital filter cutoff frequency for the device. Selectable fre-
quencies are 584 Hz, 292 Hz, 146 Hz, 73 Hz and 36.5 Hz. A
further 2 bits appear as outputs Dgyrl and Doyr2 and can be
used for controlling calibration at the front end. The device is
available in a 44-pin PQFP (Plastic Quad Flatpack) and 44-pin
PLCC.

ORDERING GUIDE
Temperature Output Noise Package
Model Range (Filter: 146 Hz) Option”
AD7716BP —-40°C to +85°C 11 pV rms P-44A
AD7716BS -40°C to +85°C 11 pV rms S-44

*P = PLCC (Plastic Leaded Chip Carrier); S = PQFP (Plastic Quad Flatpack). For outline

information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7716-SPECIFICATIONS' 2

(fouan = 8 MHz; MODE Pin Is High (Slave Mode Operation); AVpy = DVpp= 45V

=+ 5%; AVgs =5V = 5%; AGND = DGND = 0 V; Vgee = 2.5 V; Filter Cutoff = 146 Hz; Noise Measurement Bandwidth'= 146 Hz- An Source
Resistance = 750 Q2 with 1 nF to AGND at each A... Tx= Twin to Ty, unless otherwise noted.) ;

Parameter B Version Units Test Conditions/Comments
STATIC PERFORMANCE
Resolution 22 Bits .
Integral Linearity Error 0.003 % FSR typ Guaranteed No Missed Codes to 21 Bits®
0.006 % FSR max :
Gain Error 1 ' % FSR max
Gain Match Between Channels 0.5 % FSR max
Gain TC 30 uv/°C typ
Offset Error 0.2 % FSR max
Offset Match Between Channels 0.1 % FSR max
Offset TC 4 uv/°C typ
Noise 11 WV rms max See Table I for Typical Noise Performance vs. Programmed
Cutoff Frequency
DYNAMIC PERFORMANCE
Sampling Rate forxn/14 570 kHz for fcrxn = 8 MHz
Output Update Rate ferxn/(14 X 256 X 2Ny N Is Decimal Equivalent of FC2, FCl FCO in Control Register
Filter Cutoff Frequency forxny/(3.81 X 14 X 256 X 2N)
Settling Time (3 X 14 X 256 X 2M/fcrxm)
Usable Dynamic Range* See Table I
Total Harmonic Distortion © =90 dB typ Input Frequency = 35 Hz
: 100 dB iyp A =x1i0 mV p-p
Absolute Group Delay’ ) (3 X 14 X 256 X 2M)/2fcixmy
Differential Group Delay® 10 ns typ . )
Channel-to-Channel Isolation -85 dB typ Feedthrough from Any One Channel to the Other Three, with
) 35 Hz Full-Scale Sine Wave Applied to that Channel
ANALOG INPUT
Input Range +2.5 Volts
Input Capacitance 10 pF typ
Input Bias Current 1 nA typ
LOGIC INPUTS .
Vinm, Input High Voltage . 2.4 V min
Vi, Input Low Voltage 0.8 V max
I, Input Current i
SDATA, RFS +10/-130 UA max Internal 50 kQ Pull-Up Resistors
TFS +10/-650 MA max Internal 10 kQ Pull-Up Resistor
All Other Inputs +10 UA max :
C» Input Capacitance®- 10 K pF max
LOGIC OUTPUTS
Von, Output High Voltage 2.4 V min |Iour| <40 pA
VoL, Output Low Voltage 0.4 V max 1Tour| € 1.6 mA
POWER SUPPLIES
Reference Input 2.4/2.6 V. min/V max
AVpp 4.75/5.25 V min/V max
DVpp 4.75/5.25 V min/V max
AVss -4.75/-5.25 V min/V max R
Ipp 7.5 mA max 4.8 mA typ
Iss 2.5 mA max 1.8 mA typ
Power Consumption 50 mW max 35 mW typ
Power Supply Rejection® -70 dB typ

NOTES

'Operating temperature ranges as follows: B Vemon, -40°C to +85°C.
e Aqy pins present a very high impedance dynamic load which varies with clock frequency.
3Guaranteed by design and characterization. ng\tal filter has linear phase.

“Usable dynamic range is guaranteed by measuring noise and relating this to the full-scale input range.

5100 mV p-p, 120 Hz sine wave applied to each supply.
Specifications subject to change without notice. -
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ANALOG | ~ CMOS 16-Bit,
DEVICES | 468.75 kHz, Sigma-Delta ADC

AD7721

FEATURES . FUNCTIONAL BLOCK DIAGRAM

16-Bit Sigma-Delta ADC

468.75 kHz Output Word Rate (OWR) AGND AGND Yoo Voo

No Missing Codes DGND e e e

Low-Pass Digital Filter DGND

High Speed Serial Interface DSUBST I zemapcoweater | QREFIN
Linear Phase VINt |

229.2 kHz Input Bandwidth ) viN2 R |

Power Supplies: AVpp, DVpp: +5 V5% e —J L ]

Standby Mode (70 pW) | DVAL/SYNG
Parallel Mode (12-Bit/312.5 kHz OWR)

) CLK

DRDY
SDATA/DB11

GENERAL DESCRIPTION

The AD7721 is a complete low power, 12-/16-bit, sigma-delta
ADC. The part operates from a +5 V supply and accepts a
differential input of 0 V to 2.5 V or £1.25 V. The analog input
is continuously sampled by an analog modulator at twice the
clock frequency eliminating the need for external sample-and-
hold circuitry. The modulator output is processed by two finite PIN CONFIGURATION
impulse response (FIR) digital filters in series. The on-chip )
filtering reduces the external antialias requirements to first order

DB3 DB4 SYNC/ DBé SCLK/ DB8
DBS DB7

in most cases. Settling time for a step input is 218.4 ps while SCWDD::E
the group delay for the filter is 109.2 us when the master clock
oB9 3]
equals 15 MHz. o
RFS/DB10 E
The AD7721 can be operated with input bandwidths up to SDATA/DB11 [5]
229.2 kHz. The corresponding output word rate is 468.75 kHz. DGND [6]
The part can be operated with lower clock frequencies also. DsUBST [7|
The sample rate, filter corner frequency, settling time, group DGND [E]
delay and output word rate will be reduced also, as these are sTev/Bo [9]
proportional to the external clock frequency. The maximum DVpp [i0]
clock frequencies in parallel mode and serial mode are 10 MHz ) caups1 [ii]
and 15 MHz respectively. oNims2 [12
Use of a single bit DAC in the modulator guarantees excellent DB3 (13
linearity and dc accuracy. Endpoint accuracy is ensured by on- DB4 f14)

chip calibration of offset and gain. This calibration procedure
minimizes the part’s zero-scale and full-scale errors.

The output data is accessed from the output register through a 1
serial or parallel port. This offers easy, high speed interfacing to ORDERING GUIDE
modern microcontrollers and digital signal processbrs. The Model Temperature Range | Package Optioh*
serial interface operates in internal clocking (master) mode, the
AD7721 providing the serial clock. AD7721AN -40°C 10 +85°C N-28
CMOS . low dissipati hil AD7721AR -40°C to +85°C R-28
construction ensures low power dissipation while a AD77218Q _55°C to +125°C Q-28
power-down mode reduces the power consumption to only
100 pW. . *N = Plastic DIP; R = 0.3" Small Outline IC (SOIC); Q = Cerdip. For outline

information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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Parameter A Version . S Version Units Test Condmonleomments
SERIAL MODE ONLY ! B
STATIC PERFORMANCE
Resolution . 16 16 Bits
Minimum Resolution for Which 12 12 Bits min Guaranteed 12 Bits Monotonic
No Missing Codes Is Guaranteed ) ’ ) o
Differential Nonlinearity +8 ' 8 LSB typ
Integral Nonlinearity +16 +16 LSB max '16-Bit Operation
DC CMRR .~ 70 70 dB min Bipolar Mode
Offset Error? ‘
Unipolar Mode +3.66 +3.66 mV max Typically 0.61 mV
Bipolar Mode : +3.66 ) " £3.66 mV max Typically 0.61 mV
Full-Scale Error %3 ‘
Unipolar Mode - +4.88 +4.88 mV max Typically 0.61 mV
Bipolar Mode +4.88 +4.88 mV max Typically 1.22 mV
Unipolar Offset Drift 0.05 0.05 mV/°C typ :
Bipolar Offset Drift 0.04 0.04 mV/°C typ
ANALOG INPUTS
Signal Input Span (VIN1-VIN2) _
Bipolar Mode iVREFIN/ 2 ivREFIN/ 2 Volts max m = V]H
Unipolar Mode : 0 to Vrern 0 to VRerIN Volts max UNI = Vg,
Maxiimum Input Voliage AVpp AVpp Volts
Minimum Input Voltage 0 0 Volts
Input Sampling Capacitance “1.6 1.6 pF typ
Input Sampling Rate 2 forx ) 2 forx MHz Guaranteed by Design
Differential Input Impedance 20.8 20.8 kQ typ With 15 MHz on CLK Pin
REFERENCE INPUTS ' ‘
VREFIN 2.4t02.6 2.41t02.6 V min/V max
REFIN Input Current 200 200 VA typ
DYNAMIC SPECIFICATIONS ) .
Signal to (Noise + Distortion) 74 74 dB min Input Bandwidth 0 kHz to 210 kHz
Total Harmonic Distortion -78 -78 dB max Input Bandwidth 0 kHz to 229.2 kHz
Frequency Response
0 kHz-210 kHz +0.05 +0.05 dB max
229.2 kHz -3 -3 dB min
259.01 kHz to 14.74 MHz -72 -72 dB min
CLOCK o .
CLK Duty Ratio 45 to 55 45 to 55 % max For Specified Operation
Verkn, CLK High Voltage 0.7 x DVpp 0.7 x DVpp Vmin CLK Uses CMOS Logic
Veikes CLK Low Voltage 0.3 x DVpp 0.3 x DVpp V max .
LOGIC INPUTS : .
Vg, Input High Voltage 2.0 2.0 V min
Vi, Input Low Voltage 0.8 0.8 V max
Invm, Input Current 10 10 MA max
Cm, Input Capacitance 10 10 pF max
LOGIC OUTPUTS g
Vou, Output High Voltage 4.0 4.0 V min |Tour| <200 pA
VoL, Output Low Voltage - 0.4 0.4 V max |Ioyr] £ 1.6 mA
POWER SUPPLIES o :
AVpp ) 4.75/5.25 4.75/5.25 V-min/V max
DVpp 4.75/5.25 4.75/5.25 V min/V max :
Ipp (Total from AVDD, DVDD) 28.5 . - 285 mA max Digital Inputs Equal to 0 V or DVpp
Power Consumption 150 - 150 mW max Active Mode
Power Consumption 100 ~ 100 UW max Standby Mode
NOTES

!Operating temperature range is as follows: A Version: ~40°C to +85°C; S Version: -55°C to +125°C.
2Applies after calibration at temperature of interest.
3Full-scale error applies to both positive and negative full-scale error. The ADC gain is calibrated w.r.t. the voltage on the REFIN pin.

Specifications subject to change without notice.
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ANALOG
DEVICES

Transducer ADC

AD7730*

KEY FEATURES

Resolution of 500,000 Counts (Peak-to-Peak)
Offset Drift: <1 ppm/°C

Gain Drift: 2 ppm/°C

Line Frequency Rejection: >150 dB

Buffered Differential Inputs

Programmable Filter Cutoffs

Specified for Drift over Time

Operates with Reference Voltages of 1V to 5V

ADDITIONAL FEATURES

Two-Channel Programmable Gain Front End
On-Chip DAC for Offset/TARE Removal

AC or DC Excitation

Single Supply Operation

APPLICATIONS
Weigh Scales
Pressure Measurement

serial digital word. The input signal is applied to a proprietary*
programmable gain front end based around an analog modula-
tor. The modulator output is processed by a low-pass program-
mable digital filter, allowing adjustment of filter cutoff, output
rate and settling time.

The part features two buffered differential programmable gain
analog inputs as well as a differential reference input. The part
can operate from a single +5 V supply or from £2.5 V supplies.
It accepts four unipolar analog input ranges: 0 mV to +10 mV,
+20 mV, +40 mV and +80 mV and four bipolar ranges

+10 mV, £20 mV, £40 mV and 80 mV. The peak-to-peak
resolution achievable directly from the part is 1 in 500,000
counts. An on-chip 6-bit DAC allows the removal of TARE
voltages. Clock signals for synchronizing ac excitation of the
bridge are also provided.

The senal 1ntg£f ice on the part can be configured for three-wire
i isicompatible with microcontrollers and digital

: ¥§The AD7730 contains self-calibration and

te jon options and features an offset drift of less

GENERAL DESCRIPTION
The AD7730 is a complete analog front end for welm?%
and pressure measurement applications. The deyice ‘accepts

low level signals directly from a transdug

b iﬁé@% ppm/°C and a gain drift of less than 2 ppm/°C.

e in a 24-pin plastic DIP, a 24-lead SOIC
ackage

i
____________ | STANDBY
I
[ siema PROGRAMMABLE SVNG

DELTA DIGITAL 1
| LmobutaTor FILTER
aneypr O——e4 | | Y To-==—-F- - --—---
AIN2(-)/DO crock [+ MCLK IN
SERIAL INTERFACE GENERATION MCLK OUT
AND CONTROL LOGIC :
________ —_————
,r REGISTER BANK 1
- ; i SCLK
| E
ACX AC 1 DIN
EXCITATION 1 DouT
ACX cLock -
P S S
A NS S 7
AGND DGND POL RDY RESET

*Protected by U.S. Patent No: 5,134,401.
Other patents pending.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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ADT730

DETAILED FUNCTIONAL BLOCK DIAGRAM

PROGRAMMABLE
DIGITAL FILTER
PROGRAMMABLE GAIN The ref ‘r‘;:ﬁ::: e e 'mz'f
ference i e SIGMA DELTA ADC programming of output
~ ot st . e ariorte | | mesgragas | | sterss sy
ANALOG MULTIPLEXER presents a high impedance m:;“p;‘m: uwu o w" reference mmm canbe architecture ensures 24 bits M\:n::: r(':::é':“' step
A two-channel differential input stage for the analog unipolar and four bipolar selected to be nominally +2.5V no missing codes. The Processing Chain
switches one of inputs allowing significant inpmramos!idmno:an or +5V. Reference detect entire sigma delta ADC can foce: )
mﬂm external source +80mV. circuitry tests for open or e chopped to remove drift diagram).
; . errors, .
amplifier. The multplexer is im shorted references.
controlled via the serial .
interface. B ‘ STANDBY MODE
X AVDD DVDD | REFIN(-) REFIN(+) / mme m%mm r::usﬁ
N J \& ' '
VBIAS AD7730
Fm———— e ——— - — - g
SIGMA DELTA A/D CONVERTER CLOCK OSCILLATOR
AT - Tho ook s for o
SIGMA PROGRAMMABLE
|
A1) i| oera l* DIGITAL ol spoted cookor
by connecting a crystal or
ceramic resonator across
AIN2(+)/D1 the clock pins.
Am2t-/De -
ACX O
ACX O
SERIAL INTERFACE
SPI-compatible or DSP-
compatible serial interface
which can be operated from!
just three wires. All
functions on the part (apart
from master reset) can be
AC accessed via the serial
For ac-excitated bridge interface.
applications, the ACX
outputs prov ide'si gnals REGISTER BANK
which can be used to Nine registers control all
synchronize the switching analog lnoput signal before functions on the part and
of the bridge excitation itis applied to the PGA. provide status information
voltage. - | and conversion results.
PIN CONFIGURATION ORDERING GUIDE
Temperature Package
scuk [1] DGND
Model Range tion*
MCLKIN [ 2] DVoD Op
MeLK out [ 3] DIN - AD7730BN -40°C to +85°C - N-24
POL E pout AD7730BR —40°C to +85°C R-24
SVNC [ 5] ] ROV AD7730BRRL -40°C to +85°C Reeled SOIC
reser [6] APT70 1§ & *  AD7730BRS -40°C to +85°C RS-24
Veins [7] (Notvo ek |18] STANDBY : AD7730BRSRL —40°C to +85°C Reeled SSOP
AN [3] X AD7730BChips -40°C to +85°C Die
Avpp E Acx *For outline information see Package Information section.
AIN1(+) [10) REF IN()
AIN1) [T1 REF IN(+)
AIN2(+/D1 AIN2(-)DO

This information applies to a product under development. Its charactenstlcs and specifications are subject to change without notice.
Analog Devices assumes no obhgatuon regarding future manufacture unless otherwise agreed to in writing.
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ANALOG
DEVICES

LC2MOS
Analog |/0 Port

AD7769*

FEATURES

Two-Channel, 8-Bit 2.5 ps ADC

Two 8-Bit, 2.5 ps DACs with Output Amplifiers

Span and Offset of ADC and DAC
Independently Adjustable

Low Power

APPLICATIONS

Winchester Disk Servo Controllers
Floppy Disk Microstepping

Closed Loop Servo Systems

GENERAL DESCRIPTION

The AD7769 is a complete, two-channel, 8-bit, analog I/O port.
It has versatile input and output signal conditioning features
that make it ideal for use in head-positioning servos in Winches-
ter disk systems. It is equally suitable for floppy disk microstep-
ping head positioning, other closed loop digital servo systems
and general purpose 8-bit data acquisition.

The AD7769 contains a high speed successive approximation
ADC, preceded by a two-channel multiplexer and signal condi-
tioning circuits. The input span of the ADC and the offset of
the zero point from ground can be independently set by apply-
ing ground referenced voltages. The AD7769 also contains two
independent, fast settling, 8-bit DACs with output amplifiers.
The output span and offset voltage of the DACs can be set inde-
pendently of those of the ADC. This makes the AD7769 espe-
cially useful in disk drives, where only a positive supply rail is
available and the ranges of the ADC and DACs must be refer-
enced to some positive voltage less than the supply.

The AD7769 is easily interfaced to a standard 8-bit mpu bus via
an 8-bit data port and standard microprocessor control lines.

The AD7769 is fabricated in Linear Compatible CMOS
(LC?MOS), an advanced, mixed technology process that com-
bines precision bipolar circuits with low power CMOS logic.
The part is available in a 28-pin plastic DIP and 28-terminal
PLCC package.

ORDERING GUIDE
Temperature Package
Model Range Option*
AD7769]N 0°C to +70°C N-28
AD7769JP 0°C to +70°C P-28A
AD7769AN —40°C to +85°C N-28
ADT7769AP -40°C to +85°C P-28A

*N = Plastic DIP; P = Plastic Leaded Chip Carrier. For package outline infor-
mation see Package Information section.

FUNCTIONAL BLOCK DIAGRAM

PRODUCT HIGHLIGHTS

1. Two-Channel, 8-Bit Analog I/O port on a Single Chip.
The AD7769 contains a two-channel, high speed ADC with
input signal conditioning and two, fast settling 8-bit DACs
with output amplifiers, on a single chip.

2. Independent Control of Span and Offset.
The input voltage span of the ADC and the midpoint of the
transfer function, the output voltage swing of the two DACs
and the half-scale output voltage, can be set independently
by applying ground referenced control voltages.

3. Dynamic Specifications for DSP Users.
In addition to the traditional ADC and DAC specifications,
the AD7769 is specified with ac parameters including signal-
to-noise ratio, distortion and signal bandwidth.

4. Fast Microprocessor Interface.
The AD7669 has bus interface timing compatible with all
modern microprocessors, with bus access and relinquish
times less than 65 ns and a Write pulse width less than 90 ns.

PIN CONFIGURATIONS
DIP PLCC
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Nt (11 18] C§
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warcHs 13 18] WR
OGND | 14 15 | ADC/DAC
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AD77"39—SPEBIF ICATIONS
ADC SPECIFICATIONS

(Voo = +12V = 10%; Vge = +5 V = 5%; AGND [ADC] = AGND [DAB] DGND = nv Vms [Allc] +5 V;
“Vswing [ADC] = +2.5 V; fou = 5 MHz external. All specifications Ty to Tm unless otherwise noted. )

! Temperature range as follows: ] Version: 0°C to +70°C :A Version: —-40°C to +85°C.

2 Sample tested at +25°C to ensure compliance.
*Specification same as ] Version.
‘Specifications subject to change without notice.

'2-68 A/D' CONVERTERS & DATA ACQUISITION SUBSYSTEMS

Parameter . - |J Version | A Version | Units . Conditions/Comments
DC ACCURACY - i .t
" Resolution 8 * Bits
Relative Accuracy o x LSB max" See Terminology
Differential Nonlinearity =~~~ |#1° o LSB max No Missing Codes. See Termmology.
Bias Offset Error See Terminology
+25°C +2.5 LSB max
Ty to Tyax +3.0 * LSB max
Bias Offset Match.: : s 1. Channel A to Channel B
+25°C ’ 2.5 * .| LSB max
Ty to Taax o +3.5 * LSB max )
Plus or Minus Full-Scale Error : See Terminology
+25°C +2.0 * LSB max
Ty t0 Tyax +2.5 * LSB max
Plus or Minus Full-Scale Match . Channel A to Channel B
+25°C’ 3.5 * LSB max
Ty to Tyax +4 * LSB max
ADC TO DAC MATCHING Channel A/B to Vouyr A/B
Bias Offset Match Viias (DAC) = +5 V, Vgwing (DAC) = +2.5 V.
+25°C +2.5 - * LSB max ' .
Tam 10 Taax 35 * LSB max
Plus or Minus Full-Scale Match
+25°C +35 LSB max
T 10 Tumax +4.0 * ‘| LSB max
DYNAMIC PERFORMANCE? ‘ . )
Sngnal-to-Nmse Ratio (SNR) 44 1* dB min Vin = 100 kHz Full-Scale Sine Wave with fsampring = 400 kHz
Total Harmonic Distortion (THD) |48 * dB max Vin = 100 kHz Full-Scale Sine Wave with fsampring = 400 kHz
Intermodulation Distortion (IMD) |60 * dB typ £, = 99 kHz, f;, = 96.7 kHz with fsampring = 400 kKHz
Frequency Response 0.1 x dB typ Vg = Full-Scale, dc to 200 kHz Sine Wave
ANALOG INPUTS ‘ ) )
Input Voltage Ranges, VivA, VinB | Vaias — Vswing ot 0 V min Whichever Is the Higher |
’ o ‘ ’ Vpnas + szmo or 9.8 | Vmax Whichever Is the Lower
Input Currents; InNA, InB +0.4 mA max
ADC REFERENCE INPUTS i )
Input Voltage Levels L . .
Vpias (ADC) 2/6.8 * V min/max With Respect to AGND (ADC). For Specified Performance.
Vswing (ADC) 2.0/3.0 * V min/max | With Respect to AGND (ADC). For Specified Performance.
Input Currents . )
Vgias (ADC) Input | £800 1* YA max
Vswing (ADC) Input £1 * MA max
LOGIC OUTPUTS
DB0-DB7, INT 5
Vor, Output Low Voltage 1 0:4 Sl V max Ising = 1.6 mA
Vou, Output High Voltage 4.0 * V min Isource = 200 pA
DB0-DB7 : '
Floating State Leakage Current |+10 * VA max
Floating State Capacitance? 10 F* pF max
Output Coding . . " Offset Binary .
POWER REQUIREMENTS , o v
Vce Range 4.75/5.25 | * V min/V max | For Specified Performance. The Part. Will Function with Ve =
D . 5V £ 10% with Degraded Performance.
Vpp-Range 10.8/13.2 | * V min/V max | For Specified Performance
Ipp @ +25°C 20 * mA max For ADC and DAC: Vpjas = 5.0 V5 Vsywing = 3 0 V; VWA,
. VypAm VB = Tyun to Tax |22 * mA max Vgias; DAC Code = FF (Hex); DACA and DACB Load = 5 kQ
' to AGND (DAC). Typically Ipp = 14 mA.
Iec @ +25°C 5 * mA max Logic Inputs = 2.4 V, CLK Input = 0.8 V. Typically Ioc =
Ty to Tyax - 6 | x mA max 1.5 mA.
NOTES
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DEVICES

LC2MOS, High Speed

1-, 4- & 8-Channel 10-Bit ADCs

AD7776/AD7771/ADTT18

FEATURES

AD7776: Single Channel

AD7777: 4-Channel

AD7778: 8-Channel

Fast 10-Bit ADC: 2.5 ps Worst Case
+5 V Only

Half-Scale Conversion Option

Fast Interface Port

Power-Down Mode

APPLICATIONS
HDD Servos
Instrumentation

GENERAL DESCRIPTION

The AD7776, AD7777 and AD7778 are a family of high speed,
multichannel, 10-bit ADCs primarily intended for use in R‘'W
head positioning servos found in high density hard disk drives.
They have unique input signal conditioning features which make
them ideal for use in such single supply applications.

By setting a bit in a control register within both the four-channel
version, AD7777, and eight-channel version, AD7778, the input
channels can either be independently sampled or any two chan-
nels of choice can be simultaneously sampled. For all versions
the specified input signal range is of the form Vgias * Vswing.
However, if the RTN pin is biased at, say, 2 V then the analog
input signal range becomes 0 V to +2 V for all input channels.
This is dealt with in more detail under the section Changing the
Analog Input Voltage Range. The voltage Vpjas is the offset of
the ADC’s midpoint code from ground and is supplied either by
an onboard reference available to the user (REFOUT) or by an
external voltage reference applied to REFIN. The full-scale
range (FSR) of the ADC is equal to 2 Vgyng Where Vswng is
nominally equal to REFIN/2. Additionally, when placed in the
half-scale conversion mode, the value of REFIN is converted.
This allows the channel offset(s) to be measured.

Control register loading and ADC register reading, channel se-
lect and conversion start are under the control of the uP. The
twos complemented coded ADCs are easily interfaced to a stan-
dard 16-bit MPU bus via their 10-bit data port and standard
microprocessor control lines.

They are fabricated in linear compatible CMOS (LC?MOS), an
advanced, mixed technology process that combines precision bi-
polar circuits with low power CMOS logic. The AD7776 is
available in a 24-pin SOIC package; the AD7777 is available in
both 28-pin DIP and 28-pin SOIC packages; the AD7778 is
available in a 44-pin PQFP package.

*Protected by U.S. Patent No. 4,990,916.

FUNCTIONAL BLOCK DIAGRAMS

CLKIN Vee

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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(Veg = +5 V = 5%; AGND = DGND = 0 V; CLKIN =

AD7776/AD7777/AD7778—SPECIFICATIONS to ot msssomarssrois

Parameter - . A Versions' - | Units Conditions/Comments PR e o
DC ACCURACY

Resolution? - 10 Bits .

Relative Accuracy . - £1 LSB max See Terminology

Differential Nonlinearity T ) LSB max No Missing Codes; See Terminology

Bias Offset Error $12 LSB max See Terminology )

Bias Offset Error Match 10 LSB max Between Channels, AD7777/AD7778 Only; See Terminology

Plus or Minus Full-Scale Error +12 ) LSB max See Terminology

Plus or Minus Full-Scale Error Match 10 LSB max Between Channels, AD7777/AD7778.Only; See Terminology
ANALOG INPUTS '

Input Voltage Range

All Inputs Veias £ Vswing V min/V max
Input Current +200 VA max VN = Vpias £ Vswing; Any Channel

REFERENCE INPUT . :

REFIN : S 1.972.1 V min/V max For Specified Performance

REFIN Input Current +200 MA max
REFERENCE OUTPUT

REFOUT : 1.9/2.1 V min/V max Nominal REFOUT = 2.0 V

DC Output Impedance 5 Qtyp

Reference Load Change +2 mV max For Reference Load Current Change of 0 to £500 pA

+5 mV max For Reference Load Current Change of 0 to £1 mA
R . Reference Load Should Not Change During Conversion

Short Circuit Current® 20 ‘ mA max See Terminology
LOGIC OUTPUTS =

DRO-DR9, RUSY/INT

Vor, Output Low Voltage 0.4 V max Ising = 1.6 mA

Vou, Output High Voltage - 4.0 V min Isource = 200 pA

Floating State Leakage Current +10 HA max

Floating State Capacitance’ 10 | pF max

ADC Output Coding Twos Complement

LOGICINPUTS
DBO0-DBY, CS, WR, RD; CLKIN

Input Low Voltage, Viny 0.8 V max

Input High Voltage, Ving 2.4 V min

Input Leakage Current 10 HA max

Input Capacitance® 10 pF max

CONVERSION TIMING :
Acquisition Time . _ : : 4.5 terkin ns min See Terminology
. 5.5 terkin + 70 ns max '
Single Conversion 14 torrin ns max
Double Conversion 28 tcrxiN ns max
tCLKIN . 125/500 ns min/ns max Period of Input Clock CLKIN
tcin High i 50 ns min Minimum High Time for CLKIN
terkin Low 40 SN ns min Minimum Low Time for CLKIN
POWER REQUIREMENTS: . )
Vcc Range . +4.75/+5.25 " Vmin/Vmax | For Specified Performance
Icc, Normal Mode 15 : mA max CS=RD=+5V,CR8=0"
Icc, Power-Down Mode . s mA max CR8 = 1. All Linear Circuitry OFF
Power-Up Time to Operational ) !
Specifications 500 ' s max From Power-Down Mode
DYNAMIC PERFORMANCE . See Terminology
Signal to Noise and Distortion: ) ' .

S/(N+D) Ratio -57 dB min Vin = 99.88 kHz Full-Scale Sine Wave with fsampLing = 380.95 kHz
Total Harmonic Distortion (THD) -60 dB min Vin = 99.88 kHz Full-Scale Sine Wave with fsampring = 380.95 kHz
Intermodulation Distortion (IMD) -75 dB typ fa = 103.2 kHz, fb = 96.5 kHz with fsampring = 380.95 kHz. Both

_ Signals Are Sine Waves at Half-Scale Amplitude
Channel-to-Channel Isolation =90 dB typ Vin = 100 kHz Full-Scale Sine Wave with fsampuing = 380.95 kHz
NOTES
"Temperature range as follows: A = -40°C to +85°C. ORDERING GUIDE
21 LSB = (2 x Vswing)/1024 = 1.95 mV for Vsyg = 1.0 V. Temperature No.of Package
3Guaranteed by design, not production tested. Model Range Channels Option" 2
Specifications subject to change without notice. AD7776AR3 " _40°C to +85°C 1 R-24
AD7777AN - —40°C to +85°C 4 N-28
AD7777AR? -40°C to +85°C 4 R-28
AD7778AS? —40°C to +85°C 8 S-44
NOTES

'R = SOIC, N = Plastic DIP, S = PQFP.

2For outline information see Package Information section.

3Analog Devices reserves the right to ship devices branded with a J in place of the A,
e.g.s AD7776]R instead of AD7776AR. Temperature range remains —40°C to +85°C.
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LCZMOS High Speed, pP-Compatible
8-Bit ADC with Track/Hold Function

AD7821

FEATURES

Fast Conversion Time: 660 ns max

100 kHz Track-and-Hold Function

1 MHz Sample Rate

Unipolar and Bipolar Input Ranges

Ratiometric Reference Inputs

No External Clock

Extended Temperature Range Operation

Skinny 20-Pin DIPs, SOIC and 20-Terminal
Surface Mount Packages

GENERAL DESCRIPTION

The AD7821 is a high speed, 8-bit, sampling, analog-to-digital
converter that offers improved performance over the popular
AD7820. It offers a conversion time of 660 ns (vs. 1.36 ps for
the AD7820) and 100 kHz signal bandwidth (vs. 6.4 kHz). The
sampling instant is better defined and occurs on the falling edge
of WR or RD. The provision of a Vgs pin (Pin 19) allows the
part to operate from +5 V supplies and to digitize bipolar input
signals. Alternatively, for unipolar inputs, the Vs pin can be
grounded and the AD7821 will operate from a single +5 V sup-
ply, like the AD7820.

The AD7821 has a built-in track-and-hold function capable of
digitizing full-scale signals up to 100 kHz max. It also uses a
half-flash conversion technique that eliminates the need to gen-
erate a CLK signal for the ADC.

The AD7821 is designed with standard microprocessor control
signals (CS, RD, WR, RDY, INT) and latched, three-state data
outputs capable of interfacing to high speed data buses. An
overflow output (OFL) is also provided for cascading devices to

achieve higher resolution.

The AD7821 is fabricated in Linear-Compatible CMOS
(LC®MOS), an advanced, mixed technology process combining
precision bipolar circuits with low power CMOS logic. The part
features a low power dissipation of 50 mW.

PRODUCT HIGHLIGHTS

1. Fast Conversion Time
The half-flash conversion technique, coupled with fabrication
on Analog Devices’ LC2MOS process, enables a very fast con-
version time. The conversion time for the WR-RD mode is
660 ns, with 700 ns for the RD mode.

2. Built-In Track-and-Hold
This allows input signals with slew rates up to 1.6 V/us to be
converted to 8-bits without an external track-and-hold. This
corresponds to a 5 V peak-to-peak, 100 kHz sine wave signal.

FUNCTIONAL BLOCK DIAGRAM
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3. Total Unadjusted Error
The AD7821 features an excellent total unadjusted error fig-
ure of less than +1 LSB over the full operating temperature
range.

4. Unipolar/Bipolar Input Ranges
The AD7821 is specified for single supply (+5 V) operation
with a unipolar full-scale range of 0 to +5 V, and for dual sup-
ply (£5 V) operation with a bipolar input range of +2.5 V.
Typical performance characteristics are given for other input
ranges.

5. Dynamic Specifications for DSP Users
In addition to the traditional ADC specifications, the
AD7821 is specified for ac parameters, including signal-to-
noise ratio, distortion and slew rate.

ORDERING GUIDE
Total
Temperature Unadjusted Package
Model! Range Error (LSB) | Option’
AD7821KN | —40°C to +85°C +1 max N-20
AD7821KP | —40°C to +85°C +1 max P-20A
AD7821KR | —40°C to +85°C +1 max R-20
AD7821BQ | —40°C to +85°C +1 max Q-20
AD7821TQ | -55°C to +125°C | +1 max Q-20
AD7821TE | -55°C to +125°C | +1 max E-20A
NOTES

'To order MIL-STD-883, Class B processed parts, add /883B to part number.
Contact local sales office for military data sheet.

2E = Leadless Ceramic Chip Carrier; N = Plastic DIP; P = Plastic Leaded Chip
Carrier; Q = Cerdip; R = SOIC. For outline information see Package Informa-
tion section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7821-SPECIFICATIONS

Voo = +5V = 5%, GND = 0 V. Unipolar Input Range: Vss = GND, Vger(+) =5V,
Vrer(—) = GND. Bipolar Input Range: Vss = -5 V = 5%, Vper(+) =25V, .

Vier(=) = =2.5 V. These test conditions apply unless othervnse noted. All specifications Tyy to Ty unless otherwise noted Specmcatlons‘

apply for RD Mode (Pin 7 = ll V).

B, T Versions

Parameter K Version' Units Comments
UNIPOLAR INPUT RANGE
Resolution? 8 8 Bits
Total Unadjusted Error® +1 *1 LSB max
" Minimum Resolution for which
No Missing Codes are Guaranteed 8 8 Bits
BIPOLAR INPUT RANGE
Resolution? 8 8 Bits
Zero Code Error *1 +1 LSB max
Full Scale Error +1 t1 LSB max )
Signal-to-Noise Ratio (SNR)* 45 45 dB min Vin = 99.85 kHz Full-Scale Sine Wave with fsamprivg = 500 kHz
Total Harmonic Distortion (THD)? | -50 =50 dB max Vi = 99.85 kHz Full-Scale Sine Wave with fgampLing = 500 kHz
Peak Harmonic or Spurious Noise® | -50 -50 dB max Vv = 99.85 kHz Full-Scale Sine Wave with fsampring = 500 kHz
Intermodulation Distortion (IMD)? fa (84.72 kHz) and fb (94.97 kHz) Full-Scale Sine Waves
with fsampring = 500 kHz
-50 -50 dB max Second Order Terms
-50 -50 dB max Third Order Terms
Slew Rate, Tracking? 1.6 1.6 Vlps max
2.36 2.36 Vlps typ
REFERENCE INPUT
Input Resistance 1.0/4.0 1.0/4.0 kQ min/kQ max
Vger(+) Input Voltage Range Vrer(=)/Vpp Vrer(-)/Vpp V min/V max
Vger(-) Input Voltage Range Vss/Vres(+) Vss/Vrep(+) V min/V max
ANALOG INPUT
Input Voltage Range Vrer(-)/Vrer(+) | Vrer(-)/Vrer(+) | V min/ max
Input Leakage Current +3 +3 HA max -5VSVNsS+5V
Input Capacitance 55 55 pF typ
LOGIC INPUTS
CS, WR, RD !
Vinu 2.4 2.4 V min
Vi 0.8 0.8 V max
I (CS, RD) 1 I A max
Inas (WR) 3 3 WA max
Invp -1 -1 MA max
Input Capacitance* 8 8 pF max Typically 5 pF
MODE
Vinu 3.5 3.5 V min
Vinr 1.5 1.5 V max
Iy 200 200 A max 50 pA typ
I -1 -1 MA max .
Input Capacitance* 8 8 pF max Typically 5 pF
LOGIC OUTPUTS
DB0-DB7, OFL, INT
Vou 4.0 4.0 V min Isource = 360 pA
VoL 0.4 0.4 V max Isnk = 1.6 mA
Iour (DBO-DB7) +3 +3 HA max Floating State Leakage
Output Capacitance* (DB0-DB7) 8 8 pF max Typically 5 pF
RDY
VoL 04 0.4 V max Ismvg = 2.6 mA
Iour 3 +3 MA max Floating State Leakage
Output Capacitance* 8 8 pF max Typically 5 pF
POWER SUPPLY
Ipp 15 20 mA max CS=RD=0V
Iss 100 100 MA max CS=RD=0V
Power Dissipation 50 50 mW typ
Power Supply Sensitivity +1/4 +1/4 LSB max +1/16 LSB typ, Vpp =4.75V105.25 V,
(Vger(+) = 4.75 V max for Unipolar Mode)
NOTES

"Temperature Ranges are as follows: K leon -40°C to +85°C; B Version = —40°C to +85°C; T Version = -55°C to +125°C.
21 LSB = 19.53 mV for both the unipolar (0 V to +5 V) and bipolar (2.5 V to +2.5 V) i mput ranges.

3See Terminology.

4Sample tested at +25°C to ensure compliance.

5See Typical Performance Characteristics.

Specifications subject to change without notice.
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LC2MOS High Speed
4- & 8-Channel 8-Bit ADCs

AD7824/AD7828

FEATURES

4- or 8-Analog Input Channels

Built-In Track/Hold Function

10 kHz Signal Handling on Each Channel
Fast Microprocessor Interface

Single +5 V Supply

Low Power: 50 mW

Fast Conversion Rate, 2.5 pus/Channel
Tight Error Specification: 1/2 LSB

GENERAL DESCRIPTION

The AD7824 and AD7828 are high-speed, multichannel, 8-bit
ADCs with a choice of 4 (AD7824) or 8 (AD7828) multiplexed
analog inputs. A half-flash conversion technique gives a fast
conversion rate of 2.5 us per channel and the parts have a built-
in track/hold function capable of digitizing full-scale signals of
10 kHz (157 mV/ys slew rate) on all channels. The AD7824 and
AD7828 operate from a single +5 V supply and have an analog
input range of 0 V to +5 V, using an external +5 V reference.

Microprocessor interfacing of the parts is simple, using standard
Chip Select (CS) and Read (RD) signals to initiate the conver-
sion and read the data from the three-state data outputs. The
half-flash conversion technique means that there is no need to
generate a clock signal for the ADC. The AD7824 and AD7828
can be interfaced easily to most popular microprocessors.

The AD7824 and AD7828 are fabricated in an advanced, all
ion-implanted, Linear-Compatible CMOS process (LC*MOS)
and have low power dissipation of 40 mW (typ). The AD7824
is available in a 0.3" wide, 24-pin “skinny” DIP, while the
AD7828 is available in a 0.6" wide, 28-pin DIP and in 28-
terminal surface mount packages.

PRODUCT HIGHLIGHTS
1. 4- or 8-channel input multiplexer gives cost-effective space-
saving multichannel ADC system.

2. Fast conversion rate of 2.5 ps/channel features a per channel
sampling frequency of 100 kHz for the AD7824 or 50 kHz
for the AD7828.

3. Built-in track-hold function allows handling of 4- or 8-
channels up to 10 kHz bandwidth (157 mV/ps slew rate).

4. Tight total unadjusted error spec and channel-to-channel
matching eliminate the need for user trims.

5. Single +5 V supply simplifies system power requirements.

6. Fast, easy-to-use digital interface allows connection to most
popular microprocessors with minimal external components.
No clock signal is required for the ADC.

FUNCTIONAL BLOCK DIAGRAM
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AD7824/ AD7828—SPEC I FICAT' ONS (Vop = +5 V, Vee(+) = 45 V, Vm(-) =GND=0V unlsss otherwise'

noted. All specifications Ty, to Tys unless otherwise noted. Specifications apply for Mode 0.)

Parameter RS o K Verslon L Version B, T Versions | C, U Versions | Units . kCond:}tionleommgntsj kN
ACCURACY )
Resolution . 8 8 8 8 Bits
Total Unadjusted Error* BRE3! +1/2 *1 +1/2 LSB max
Minimum Resolution for which
No Missing Codes Are Guaranteed |8 8 8 8 Bits
Channel-to-Channel Mismatch +1/4 +1/4 +1/4 +1/4 LSB max
REFERENCE INPUT
Input Resistance 1.0/4.0 1.0/4.0 1.0/4.0 1.0/4.0 kQ min/kQ max
Vrer(+) Input Voltage Range Vrer(-)/ Vrer(=) | Vrer(-)/ Vrer(-)/ V min/V max
Vop Vop Vop Vop )
Vger(-) Input Voltage Range GND/ GND/ GND/ GND/ V min/V max
Vrer(+) Vrer(+) | Vrer(+) Vrer(+)
ANALOG INPUT } :
- Input Voltage Range Vree(-)/ Vree(=) | Vrer(=)/ Vger(-)/ V min/V max
Vrer(+) Vrer(+) | Vrer(+) Vrer(+)
Input Leakage Current +3 +3 +3 +3 VA max Analog Input Any Channel
Input Capacitance® 45 45 45 45 pF typ 0Vto+5V
LOGIC INPUTS
RD, CS, A0, Al & A2
Ving 2.4 2.4 2.4 2.4 V min
VINL 0.8 : 0.8 0.8 0.8 V max
I 1 1 1 1 pA max
IlNL -1 -1 -1 -1 HA max
Input Capacitance® 8 8 8 8 pF max Typically 5 pF
LOGIC OUTPUTS
DB0-DB7 & INT
Vou 4.0 4.0 4.0 4.0 V min ISOURCE =360 HA
VoL 0.4 0.4 0.4 0.4 V max Isnvk = 1.6 mA
Ioyr (DBO-DB7) ) 3 +3 +3 +3 HA max Floating State Leakage
Output Capacitance® 8 8 8 8 pF max Typically 5 pF
RDY
Vot 0.4 0.4 0.4 0.4 V max Is;k = 2.6 mA
Iour +3 +3 +3 +3 MA max Floating State Leakage
Output Capacitance 8 8 8 8 pF max Typically 5 pF
SLEW RATE, TRACKING® 0.7 0.7 0.7 0.7 Vlps typ
0.157 0.157 0.157 0.157 V/ps max
POWER SUPPLY
Vpp 5 5 5 5 Volts +5% for Specified
‘ ‘ Performance
Inp’ 16 16 20 20 mA max CS=RD=24V
Power Dissipation 50 50 50 50 mW typ
80 80 100 100 mW max
Power Supply Sensitivity . +1/4 +1/4 +1/4 +1/4 LSB max +1/16 LSB typ
Vop=5V+5%
NOTES
!"Temperature ranges are as follows: K, L Versions; 0°C to +70°C, B, C Verslons,
2’}40;1C L;o -;85°Cd£n'U Verilo;ls, —§5°C ft:“ﬂZlS"C . Total
5 ot 'nadjustex °()l’ includes o Sft, -scale an meanty ‘e!‘t‘OIS R Temperature Unadi“sted Packﬂge
,mt: :?t::ezt;r:i (j“l:g::”d,““ to ensure comp Model Rang Error (LSBs) | Option'
5See Typical Performance Characteristics. AD7828KN 0°C to +70°C +1 N-28
Specifications subject to change without notice. AD7828LN 0°C to +70°C t12 N-28
AD7828KP 0°C to +70°C +1 P-28A
ORDERING GUIDE AD7828LP 0°C to +70°C +1/2 P-28A
AD7828BQ —40°C to +85°C +1 , Q-28
Total AD7828CQ -40°C to +85°C +1/2 Q-28
Temperature Unadjusted Package AD7828BR -40°C to +85°C +1 R-28
Model Range Error (LSBs) | Option' AD7828BRS | -40°C to +85°C +1 Rs-28
AD7824KN | 0°C to +70°C +1 N-24 AD7828TQ* | -55°C to +125°C 11 Q28
AD7824LN 0°C to +70°C +1/2 N-24 AD7828UQ* | -55°C to +125°C 172 Q-28
AD7824KR 0°C to +70°C +1 R-24 AD7828TE? -55°C to +125°C +1 E-28A
AD7824BQ —40°C to +85°C +1 Q-24 AD7828UE? ~55°C to +125°C +1/2 : E-28A
AD7824CQ —40°C to +85°C +1/2 Q-24
AD7824TQ§ —SSZC to+ 125:C 1 Q-24 ?11:(0);1’ cl::xstlme information see Package Information section.
AD7824UQ —55°C 1o +125°C 112 Q-24 ilable to /883B p ing only. Contact our local sales office for military data

sheet. For U.S. Standard Mlhmy Drawing (SMD) see DESC Drawing #5692-88764.
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ANALOG
DEVICES 14-Bit Sampling A/D Converter

AD7851*

FEATURES FUNCTIONAL BLOCK DIAGRAM

Single 5 V Supply Avpp AGND  AGND

272 kSPS Throughtput Rate 1% -0—=0C-

Pseudo-Diff. Input with Two Input Ranges (AD7851) AING+) DV

System and Self-Calibration with Autocalibration on AING) AD7851 paND
Power-Up

Read/Write Capability of Calibration Data

Low Power: 60 mW typ b

Power-Down Mode: 5 pW typ Power Consumption -

Flexible Serial Interface: ﬁ
8051/SP1/QSPI/pP Compatible

24-Pin DIP, SOIC and SSOP Packages Chert G

APPLICATIONS
Digital Signal Processing Crerz
Speech Recognition and Synthesis
Spectrum Analysis

DSP Servo Control

Instrumentation and Control Systems
High Speed Modems

GENERAL DESCRIPTION
The AD7851 is a high speed, 14-bit ADC
single 5 V power supply. The ADC po
default conditions at which time it

45 AMODE

CHARGE
REDISTRIBUTION

CLKIN

SAR + ADC Q) CONVST

co L [—=() BUSY

Q SLEEP

O O
SM2 SYNC DIN DOUT SCLK POLARITY

struction ensures low power dissipation (60 mW typ)
ower-down mode (5 pW typ). The part is available in
" wide dual-in-line package (DIP), 24-lead small

temperature and has a number of power-dof and 24-lead small shrink outline (SSOP)

power applications.

The AD7851 is capable of 272 kHz throughput rate. The inj - DUCT HIGHLIGHTS

track-and-hold acquires a signal in 0.33 s and features a 1. Single 5 V supply.

pseudo-differential sampling scheme. The AD7851 has the 2. Operate.s with reference voltages from 4 V to Vpp.

added advantage of two input voltage ranges (0 to Vrgp, and 3. Analog input ranges from 0 V to Vpp. )

~Vrer/2 to +Vrgr/2 centered about Vggr/2). The input signal 4. Self-calibration and System calibration including power-down

range is to Vpp, and the part is capable of converting full-power mode.' .

signals to 140 kHz. 5. Versatile serial /O port.

*Patent pending. ORDERING GUIDE

See Page 35 for data sheet index. Linearity Package

PINOUT FOR DIP, SOIC AND SSOP Model Error (LSB)' | Option’

AD7851AN +2 N-24
AD7851BN +1 N-24
AD7851AR +2 R-24
AD7851BR +1 R-24
AD7851ARS 2 RS-24
EVAL-AD7851CB?
EVAL-CONTROL BOARD*
NOTES

'Linearity error refers to the integral linearity error.
2N = Plastic DIP; R = SOIC; RS = SSOP. For outline information see
Package Information section.
is can be used as a stand-alone evaluation board or in conjunction with the
EVAL-CONTROL BOARD for evaluation/demonstration purposes.
*This board is a complete unit allowing a PC to control and communicate with
all Analog Devices, Inc. evaluation boards ending in the CB designators.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/iwww. analog com.
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AD7851—SPEGIFI|:ATIONS‘ VS o W o T s e tota

Parameter | - | B! Units Test Conditions/Comments

DYNAMIC PERFORMANCE - o

 Signal to Noisé¢+Distortion Ritio® 80 80 dB min Typically SNR is 83 dB '

' (SNR) Vv =10 kHz Sine Wave, fSAMPLE =272 kHz
Total Harmonic Distortion (THD) -86 -90 dB max Vin = 10 kHz Sine Wave, fgamprg = 272 kHz
Peak Harmonic or Spurious Noise -87 -90 dBmax - ~ | V=10 kHz, fsamprg = 272 kHz
Intermodulation Distortion (IMD) . .

Second Order Terms -86 -90 dB typ fa = 9.983 kHz, fb =10.05 kHz,
‘ g fsampLg = 272 kHz

Third Order Terms -86 -90 dB typ fa = 9.983 kHz, fb = 10.05 kHz,
fSAMPLE 272 kHZ

DC ACCURACY
Resolution 14 14 Bits
Integral Nonlinearity +2 t1 LSB max L
Differential Nonlinearity +1 +1 LSB max Guaranteed No Missing Codes to 14 Bits
Unipolar Offset Error ‘ +4 - +4 LSB max :

Positive Full Scale Error +4 +4 LSB max
Negative Full Scale Error +4 +4 LSB max
Bipolar Zero Error +4 +4 LSB max
ANALOG INPUT .
Input Voltage Ranges 0 to Vggp 0 to Vger Volts i.e., AIN(+) — AIN(-) = 0 to Vgrgp, AIN(-) can be
' biased up but AIN(+) cannot go below AIN(-).
-LVREF,A L VRep/2 Volis .y AIN(+) — AIN(-) = —Vggp/2 10 +Vpgp/2, AIN(-)
d be biased up and AIN(+) can go below
(-) but cannot go below 0 V.
Leakage Current R *1 ‘
Input Capacitance ‘ 20

REFERENCE INPUT/OUTPUT

REFyy Input Voltage Range 4/Npp onal from 1.2 V
_ Input Impedance esistor Connected to Internal Reference Node
"REF oyt Output Voltage

REF oyt Tempco

LOGIC INPUTS

CONVERSION RATE
Conversion Time 3.33 : 3.33 20 CLKIN Cycles
Track/Hold Acquisition Time 0.33 0.33 Us'max )

POWER REQUIREMENTS
AVpp, DVpp +4.75/+5.25 | +4.75/+5.25 V min/max

* Ipp i ‘

Normal Mode® 15 15 mA max AVpp = DVpp = 4.75 V t0 5.25 V. Typically 12 mA
Sleep Mode®
With External Clock-On 10 10 UA typ Full Power-Down. Power management bits in
o control register set as PMGT1 = 1, PMGTO0 = 0.
i ) 400 400 UA typ Partial power down. Power management bits in
SR o control register sét as PMGT1 = 1, PMGTO = 1.
With External Clock Off 5 5 WA max Typically 1 pA. Full power down. Power
management bits in control register set as
PMGT1 =1, PMGT0=0.
200 200 VA typ Partial Power-Down. Power management bits in
control register set as PMGT1 = 1, PMGTO = 1.
Normal Mode Power Dissipation 78.75 78.75 mW max Vpp = 5.25 V: Typically 60 mW; SLEEP = Vpp
Sleep Mode Power Dissipation '
With External Clock On 52.5 52.5 uW typ Vpp =5.25 V; SLEEP =0V
With External Clock Off 26.25 26.25 UW max Vpp =5.25 V: Typically 5.25 uW; SLEEP = 0 V

Specifications subject to change without notice.

This information applies to a product under development. its charactenstucs and specifications are subject to change without notlce
Analog Devices assumes no obllgatlon regardlng future manufacture unless otherwise agreed to in writing.
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ANALOG
DEVICES

3 Vto 5V Single Supply, 200 kSPS

12-Bit Sampling ADCs

AD7853/AD7833L*

FEATURES
Specified for Vpp of 3Vto 5.5V
Read-Only Operation
AD7853-200 kSPS; AD7853L-100 kSPS
System and Self-Calibration with Autocalibration on
Power-Up
Low Power:
AD7853: 15mW (Vpp=3V)
AD7853L: 5.5 mW (Vpp =3 V)
Automatic Power Down After Conversion (25 pW)
Flexible Serial Interface:
8051/SP1/QSPI/puP Compatible
24-Pin DIP, SOIC and SSOP Packages

APPLICATIONS

Battery-Powered Systems (Personal Digital Assistants,
Medical Instruments, Mobile Communications)

Pen Computers

Instrumentation and Control Systems

High Speed Modems

GENERAL DESCRIPTION

The AD7853/AD7853L are high speed, low power, 12-bit
ADC:s that operate from a single 3 V or 5 V power supply, the
AD7853 being optimized for speed and the AD7853L for low
power. The ADC powers up with a set of default conditions at
which time it can be operated as a read-only ADC. The ADC
contains self-calibration and system-calibration options to en-
sure accurate operation over time and temperature and have a
number of power-down options for low power applications.
The part powers up with a set of default conditions and can op-
erate as a read only ADC.

The AD7853 is capable of 200 kHz throughput rate while the
AD7853L is capable of 100 kHz throughput rate. The input
track-and-hold acquires a signal in 500 ns and features a pseudo-
differential sampling scheme. The AD7853/AD7853L voltage
range is 0 to Vrgr with both straight binary and 2s complement
output coding. Input signal range is to the supply, and the part
is capable of converting full power signals to 100 kHz.

CMOS construction ensures low power dissipation of typically

5.4 mW for normal operation and 3.6 uW in power-down mode.

The part is available in 24-pin, 0.3 inch wide dual-in-line pack-
age (DIP), 24-lead small outline (SOIC) and 24-lead small
shrink outline (SSOP) packages. '

PRODUCT HIGHLIGHTS
1. Specified for 3 V and 5 V supplies.

2. Automatic calibration on power-up.

3. Flexible power management options including automatic
power-down after conversion.

*Patent pending.

FUNCTIONAL BLOCK DIAGRAM

AVpp AGND  AGND
—O0—0

oV,
AING) AD7853/AD7853L 0
AIN(-) DGND
REFy/
REFgyr
Chrert AMODE
REDISTRIBUTION
DAC CLKIN

Cherz SAR + ADC CONVST
CONTROL
_ CALIBRATION BUSY
CAL MEMORY o
AND CONTROLLER SLEEP

|

[SERIAL INTERFACE / CONTROL REGISTER |

SM1 SM2 SYNC DIN DOUT SCLK POLARITY

4. Operates with reference voltages from 1.2 V to Vpp.
5. Analog input ranges from 0 V to Vpp.
6. Self and system calibration.
7. Versatile serial I/O port (SPI/QSPI/8051/uP).
8. Lower power version AD7853L.
ORDERING GUIDE

Linearity | Power

Error Dissipation | Package
Model (LSB)! (mW) Option’
AD7853AN +1 20 N-24
AD7853BN +1/2 20 ‘N-24
AD7853LAN® +1 6.85 N-24
AD7853LBN? +1 6.85 N-24
AD7853AR +1 20 R-24
AD7853BR +1/2 20 R-24
AD7853LAR? +1 6.85 R-24
AD7853LBR? *1 6.85 R-24
AD7853LARS? *1 6.85 RS-24
EVAL-AD7853CB*
EVAL-CONTROL BOARD?
NOTES

!Linearity error refers to the integral linearity error.

2N = Plastic DIP; R = SOIC; RS = SSOP. For outline information see Package
Information section.

3L signifies the low power version.

#This can be used as a stand-alone evaluation board or in conjunction with the
EVAL-CONTROL BOARD for evaluation/demonstration purposes.

>This board is a complete unit allowing a PC to control and communicate with
all Analog Devices, Inc. evaluation boards ending in the CB designators.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://lwww.analog.com.
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AD7853/AD7853L—SPECIFICAT|0NS (AVgp = DVgp = +3.0 V t0 +5.5 V, REF\/REFgyy = 2. 5 v

External Reference, fouqy = 4 MHz (1.8 MHz B Grade (0°C to +70°C), 1 MHz A and B Grades (~40°C to +85°C) for L Version); fsypy; = 200 kni
(AD7853) 100 kHz (AD7853L); IF.E I.ogig High; Ty = Ty to Tya, unless otherwise noted.) Specifications in () apply to the AD7853L.

Par A Version' B Version! | Units Test Conditions/C t:
DYNAMIC PERFORMANCE .
Signal to Noise + Distortion Ratio® | 70 71 dB min Typically SNRis 72 dB
(SNR) Vv = 10 kHz Sine Wave, fsamprs = 200 KHz (100 kHz)
Total Harmonic Distortion (THD) | -78 -78 dB max Vi = 10 kHz Sine Wave, fsamprg = 200 kHz (100 kHz)
Peak Harmonic or Spurious Noise -78 -78 dB max Vi = 10 kHz Sine Wave, fsampre = 200 kHz (100 kHz)
Intermodulation Distortion (IMD)
Second Order Terms -78 ' -80 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fssupre = 200 kHz (100 kHz)
Third Order Terms -78 -80 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fsamprz = 200 kHz (100 kHz)
DC ACCURACY
Resolution 12 12 Bits ‘
Integral Nonlinearity | %1 +1 LSB max 2.5 V External Reference Vpp = 3 V, Vpp = 5 V (B Grade Only)
- +1 +0.5 LSB max 5 V External Reference Vpp =5V
1) LSB max (L Version, 5 V External Reference, Vpp = 5 V)
1) LSB max (L Version)
Differential Nonlinearity +1 +1 LSB max Guaranteed No Missed Codes to 12 Bits. 2.5 V External Reference
Vop =3V, 5 V External Reference Vpp =5V
Total Unadjusted Error +1 +1 LSB typ '
Unipolar Offset Error +1 +1 LSB max 2.5 V External Reference Vpp =3 V, 5 V External Reference Vpp =5 V
Unipolar Offset Error (2.5) (£2.5) LSB max (L Versions, 2.5 V External Reference Vpp = 3 V, 5 V External
Reference Vpp =5 V)
Positive Full-Scale Error +2.5 +2.5 LSB max 2.5 V External Reference Vpp = 3 V, 5V External Reference Vpp =5 V
Positive Full-Scale Error (14) (+4) LSB max (L Versions, 2.5 V Exrernal Reference Vg, = 3V, 5 V External
Reference Vpp =5 V)
Negative Full-Scale Error +2.5 +2.5 LSB max 2.5 V External Reference Vpp = 3 V, 5 V External Reference Vpp =5 V
Negative Full-Scale Error (£4) (£4) LSB max (L Versions, 2.5 V External Reference Vpp = 3 V, 5 V External
Reference Vpp=5V)
Bipolar Zero Error +2 +2 LSB max 2.5V External Reference Vpp = 3V, 5 V External Reference Vpp =5 V
Bipolar Zero Error (£2.5) (£2.5) LSB max (L Versions, 2.5 V External Reference Vpp = 3 V, 5 V External
. Reference Vpp = 5 V)
ANALOG INPUT )
Input Voltage Ranges 0 to Vrer 0 to Vrer Volts i.e., AIN(+) — AIN(-) = 0 to Vggp, AIN(-) can be biased
up but AIN(+) cannot go below AIN(-)
1 Vrer/2 | £Vrer/2 Volts ie., AIN(+)'— AIN(-) = -Vggg/2 to +Vggg/2, AIN(-) should
be biased to +Vggp/2 and AIN(+) can go below AIN(-) but
cannot go below 0 V
Leakage Current +1 t1 HA max
Input Capacitance 20 20 pF typ
REFERENCE INPUT/OUTPUT
REFy Input Voltage Range 2.3/VNpp 2.3/Vpp V min/max | Functional from 1.2V
Input Impedance 150 150 kQ typ -
REFqut Output Voltage 2.3/2.7 2.3/2.7 V min/max
REFoyr Tempco 20 20 ppm/°C typ
LOGIC INPUTS :
Input High Voltage, Vinu :
2.4 24 V min AVpp=DVpp =45V 10 5.5V
2.1 2.1 V min AVpp=DVpp =3.0V103.6 V
Input Low Voltage, Vin )
0.8 0.8 V max AVpp=DVpp=4.5Vt055V
0.6 0.6 V max AVpp=DVpp=3.0Vto 3.6V
Input Current, Iy +10 +10 HA max Typically 10 nA, Viy= 0 V or Vpp
Input Capacitance, Cpy* 10 10 pF max
LOGIC OUTPUTS
Output High Voltage, Vou . Isource = 200 pA
4 4 V min AVpp =DVpp =4.5V1t05.5V
2.4 2.4 V min AVpp =DVpp=3.0Vt0 3.6V
Output Low Voltage, Vor 0.4 0.4 V max Is;ng = 0.8 mA
Floating-State Leakage Current +10 +10 PA max
Floating-State Output Capacitance! | 10 10 pF max
Output Coding Straight (Natural) Binary Unipolar Input Range
2s Complement Bipolar Input Range
CONVERSION RATE ‘
Conversion Time 4.6 (18) 4.6 (18) Us max (L Versions Only, -40°C to +85°C, 1 MHz CLKIN)
(10) Us max (L Versions Only, 0°C to +70°C, 1.8 MHz CLKIN)
Track/Hold Acquisition Time 0.4(1) 0.4 (1) ps min (L Versions Only)

Specifications subject to change without notice.
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ANALOG
DEVICES

3V to 5V Single Supply, 200 kSPS

12-Bit Sampling ADCs

AD7854/AD7834L*

FEATURES
Specified for Vpp of 3V to 5.5V
Read-Only Operation
AD7854-200 kSPS; AD7854L-100 kSPS
System and Self-Calibration
Low Power
Normal Operation
AD7854: 15mW (Vpp =3 V)
AD7854L: 5.5 mW (Vpp = 3 V)
Automatic Power-Down After Conversion (25 pW)
AD7854: 1.3 mW 10 kSPS
AD7854L: 650 pW 10 kSPS
Flexible Parallel Interface
12-Bit Parallel/8-Bit Parallel (AD7854)
28-Pin DIP, SOIC and SSOP Packages (AD7854)

APPLICATIONS

Battery-Powered Systems (Personal Digital Assistants,
Medical Instruments, Mobile Communications)

Pen Computers

Instrumentation and Control Systems

High Speed Modems

GENERAL DESCRIPTION

The AD7854/AD7854L. is a high speed, low power, 12-bit ADC
that operates from a single 3 V or 5 V power supply, the
AD7854 being optimized for speed and the AD7854L for low
power. The ADC powers up with a set of default conditions at
which time it can be operated as a read-only ADC. The ADC
contains self-calibration and system calibration options to en-
sure accurate operation over time and temperature and has a
number of power-down options for low power applications.

The AD7854 is capable of 200 kHz throughput rate while the
AD7854L is capable of 100 kHz throughput rate. The input

FUNCTIONAL BLOCK DIAGRAM

AVpp AGND
e, o
O e
AIN(+) AD7854/AD7854L
AING)
) DVpp
REF/
REFgur ¢4
> DGND
Crers ﬁ CHARGE
REDISTRIBUTION
pAC
CLKIN
SAR +ADC J—
Cper2 G CONTROL CONVST
CALIBRATION BUSY
MEMORY
AND CONTROLLER
[parALLEL INTERFACEICONTROL REGISTER]

DB11-DBO CS RD WR HBEN

voltage range is 0 to Vggr (unipolar) and —Vygg/2 to +Vggg/2,
centered at Vggp/2 (bipolar). The coding is straight binary in
unipolar mode and twos complement in bipolar mode. Input
signal range is to the supply and the part is capable of convert-
ing full-power signals to 100 kHz.

CMOS construction ensures low power dissipation of typically
5.4 mW for normal operation and 3.6 UW in power-down mode.
The part is available in 28-pin, 0.6 inch wide dual-in-line pack-
age (DIP), 28-lead small outline (SOIC) and 28-lead small
shrink outline (SSOP) packages.

track-and-hold acquires a signal in 500 ns and features a pseudo- *Patent pending.
differential sampling scheme. The AD7854 and AD7854L input
ORDERING GUIDE
Linearity | Power
Temperature Error Dissipation | Package

Model Range (LSB) (mW) Option*
AD7854AQ -40°C to +85°C 1 15 Q-28
AD7854SQ -55°C to +125°C 1 15 Q-28
AD7854AR ~40°C to +85°C 1 15 R-28
AD7854BR ~40°C to +85°C 1/2 15 R-28
AD7854ARS ~40°C to +85°C 1 15 RS-28
AD7854LAQ ~40°C to +85°C 1 5.5 Q-28
AD7854LAR ~40°C to +85°C 1 5.5 R-28
AD7854LARS -40°C to +85°C 1 5.5 RS-28
EVAL-AD7854CB ‘
EVAL-CONTROL BOARD

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV. A

A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS 2-79



AD7854/AD7854L—SPECIFICATIONS v, - 0w, = +30v10.55 . Rerhsru =25

External Reference, fgu = 4 MHz (for L Version: 1.8 MHz (0°C to +70°C) and 1 MHz (—40°C to +85°C)); foameie = 200 kHz (AD7854) 00 kllz

(AD7854L); SI.EEP logn: High; Ta = Tyix 0 Thxs unless otherwise noted.) Specifications in () apply to the AIJ78541

Parameter A Version' | B Version' | S Version! | Units Test Conditions/Comments
DYNAMIC PERFORMANCE -
Signal to Noise + Distortion Ratio 70 71 70 dB min Typically SNRis 72 dB
(SNR) ’ ’ : Vin = 10 kHz Sine Wave, fsampre = 200 kHz
. (L Version: fsamprg = 100 kKHz @ o xny = 2 MHz)
Total Harmonic Distortion (THD) | -78 -78 -78 dB max Vv = 10 kHz Sine Wave, fsampLe = 200 kHz
) (L Version: fgampre = 100 kKHZ @ forxiv =2 MHz)
Peak Harmonic or Spurious Noise -78 -78 -78 dB max Vin = 10 kHz Sine Wave, fsampre = 200 kHz
(L Version: fgamprg = 100 kHz @ fop kv = 2 MHz)
Intermodulation Distortion (IMD) . . L .
Second Order Terms -78 -78 -78 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fsamprg = 200 kHz
) (L Version: fsampLe = 100 kHz @ forxiv = 2 MHz)
Third Order Terms -78. -78 -78 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fsappre = 200 kHz
(L Version: fsampre = 100 kHz @ forxy = 2 MHz)
DC ACCURACY
Resolution 12 12 12 Bits
Integral Nonlinearity +1 +0.5 +1 LSB max 5V Reference Vpp =5 V
Differential Nonlinearity +1 +1 +1 LSB max Guaranteed No Missed Codes to 12 Bits
Unipolar Offset Error +3 +3 +4 LSB max
+2 +2 12 LSB typ
Unipolar Gain Error +4 +4 +4 LSB max
' . +2 2 12 LSB typ
Bipolar Positive Full-Scale Error +4 t4 5 LSB max
+2 +2 +2 LSB typ
Negative Full-Scale Error +4 +4 5 LSB max
+2 +2 +2 LSB typ
Bipolar Zero Error +4 +4 5 LSB max
ANALOG INPUT .
Input Voltage Ranges 0 10 Vrer 0 to Vrer 0 to Vygr Volts i.e., AIN(+)—AIN(-) = 0 to Vggp, AIN(-) can be
biased up but AIN(+) cannot go below AIN(-).
+Vrer/2 +Vgrgr/2 +VRer/2 Volts i.e., AIN(+) — AIN(-) = -Vggp/2 to +Vggg/2, AIN(-)
should be biased to +Vrgr/2 and AIN(+) can go below
. ) AIN(-) but cannot g0 below 0 V.
Leakage Current t1 E1 +1 MA max
Input Capacitance 20 20 20 pF typ
REFERENCE INPUT/OUTPUT
REFy Input Voltage Range 2.3/Npp 2.3/Npp 2.3/Npp V min/max | Functional from 1.2V
Input Impedance 150 150 150 kQ typ
REFgyt Output Voltage 2.3/2.75 2.3/2.7 2.3/2.7 V min/max
REFoyt Tempco 20 © 20 20 ppm/°C typ
LOGIC INPUTS
Input High Voltage, Vinu 3 3 3 V min AVpp=DVpp=4.5Vt055V
2.1 2.1 2.1 V min AVDD—DVDD 30Vto3.6V
Input Low Voltage, Vine 0.4 0.4 0.4 V max AVpp=DVpp=4.5Vto55V
0.6 0.6 0.6 V max AVpp=DVpp=3.0Vt0 3.6 V
Input Current, Iy +10 +10 +10 MA max Typically 10 nA, Viy = 0 V or Vpp
Input Capacitance, Cpy 10 10 10 pF max
LOGIC OUTPUTS
Output High Voltage, Vou Isource = 200 pA
4 4 4 V min AVpp =DVpp =4.5V105.5V
24 2.4 2.4 V min AVDD = DVDD =30Vw36V
Output Low Voltage, VoL 0.4 . 0.4 0.4 V max 1 Ising = 0.8 mA
Floating-State Leakage Current +10 +10 +10 MA max
Floating-State Output Capacitance 10 10 10 pF max
Output Coding Straight (Natural) Binary Unipolar Input Range
: Twos Complement Bipolar Input Range. .
CONVERSION RATE ) tokN X 18
Conversion Time 4.6 (10) 4.6 (9) 4.6 (9) ps max (L Versions Only, 0°C to +70°C, 1.8 MHz CLKIN)
Track/Hold Acquisition Time 0.5 (1) 0.5 (1) 0.5 (1) ps min (L Versions Only, ~40°C to +85°C, 1 MHz CLKIN)

POWER REQUIREMENTS

See AD7859/AD7859L data sheet Power Requirements Specifications

Specifications subject to change without notice.
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ANALOG
DEVICES

3 Vto 5V Single Supply, 200 kSPS
8-Channel, 12-Bit Sampling ADCs

AD7858/AD7858L*

FEATURES
Specified for Vpp of 3V to 5.5V
AD7858—200 kSPS; AD7858L—100 kSPS
System and Self-Calibration with Autocalibration on
Power-Up
Eight Single-Ended or Four Pseudo-Differential Inputs
Low Power
AD7858: 15 mW (Vpp =3 V)
AD7858L: 5.5 mW (Vpp =3 V)
Automatic Power Down After Conversion (25 pW)
Flexible Serial Interface:
8051/SP1/QSPI/pnP Compatible
24-Pin DIP, SOIC and SSOP Packages

APPLICATIONS

Battery-Powered Systems (Personal Digital Assistants,
Medical Instruments, Mobile Communications)

Pen Computers

Instrumentation and Control Systems

High Speed Modems

GENERAL DESCRIPTION

The AD7858/AD7858L are high speed, low power, 12-bit
ADC:s that operate from a single 3 V or 5 V power supply, the
AD7858 being optimized for speed and the AD7858L for low
power. The ADC powers up with a set of default conditions at
which time it can be operated as a read only ADC. The ADC
contains self-calibration and system calibration options to en-
sure accurate operation over time and temperature and have a
number of power-down options for low power applications. The
part powers up with a set of default conditions and can operate
as a read only ADC.

The AD7858 is capable of 200 kHz throughput rate while the
AD7858L is capable of 100 kHz throughput rate. The input
track-and-hold acquires a signal in 500 ns and features a
pseudo-differential sampling scheme. The AD7858/AD7858L
voltage range is 0 to Vggr with both straight binary and 2s comple-
ment output coding. Input signal range is to the supply and the
part is capable of converting full power signals to 100 kHz.

CMOS construction ensures low power dissipation of typically
5.4 mW for normal operation and 3.6 W in power-down mode.
The part is available in 24-pin, 0.3 inch-wide dual-in-line pack-
age (DIP), 24-lead small outline (SOIC) and 24-lead small
shrink outline (SSOP) packages.

PRODUCT HIGHLIGHTS
1. Specified for 3 V and 5 V supplies.
2. Automatic calibration on power-up.

3. Flexible power management options including automatic
powerdown after conversion.

*Patent pending.

FUNCTIONAL BLOCK DIAGRAM

AVpp AGND
O O
AD7858/
ANt O AD7858L
A 2.5V
YVy REFERENCE

E () DGND

REFW/REFoyr
CREF1

CHARGE
REDISTRIBUTION
DAC

CLKIN

CREF2 smgf CONVST

o MEMORY AND BusY
CONTROLLER SiEES
{ SERIAL INTERFACE/CONTROL REGISTER |
SVNC DIN DOUT  SCLK
ORDERING GUIDE
Linearity | Power
Error Dissipation | Package

Model _ (LSB)! (mW) Option®
AD7858AN 1 20 N-24
AD7858BN +1/2 20 N-24
AD7858LAN? +1 6.85 N-24
AD7858LBN? +1 6.85 N-24
AD7858AR +1 20 R-24
AD7858BR +1/2 20 R-24
AD7858LAR? +1 6.85 R-24
AD7858LBR? +1 6.85 R-24
AD7858LARS? +1 6.85 RS-24
EVAL-AD7858CB*
EVAL-CONTROL BOARD’®
NOTES

!Linearity error here refers to integral linearity error.

2N = Plastic DIP; R = SOIC; RS = SSOP. For outline information see Package
Information section.

3L signifies the low power version.

“This can be used as a stand-alone evaluation board or in conjunction with the
EVAL-CONTROL BOARD for evaluation/demonstration purposes.

5This board is a complete unit allowing a PC to control and communicate with all
Analog Devices evaluation boards ending in the CB designators.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV.0

A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS 2-81



AD7858/AD7858L—SPECIFICATIONS" 2w, - o1, - ss0vis s sy - 251

Reference unless otherwise noted, foyqy = 4 MHz (1.8 MHz B Grade (0°C to +70°C), 1 MHz A and B Grades (~40°C to +85°C) for L Version); fs,,.m = f
200 kHz (AD7858); 100 kHz (AD'IBE&L) SLEEP-= Logic High: T = Ty to Ty, unless otherwise noted.) Specifications in () apply to the AD7858L. .

Parameter A Version' | B Version! | Units Test Conditions/Comments
DYNAMIC PERFORMANCE .
Signal to Noise + Distortion Ratio® | 70 71 . dB min Typically SNR is 72 dB
(SNR) Vin = 10 kHz Sine Wave, fsampre = 200 kHz (100 kHz)
Total Harmonic Distortion (THD) | -78 -78 dB max Vv = 10 kHz Sine Wave, fsampre = 200 kHz (100 kHz)
Peak Harmonic or Spurious Noise | ~78 -78 dB max Vin = 10 kHz Sine Wave, fsampre = 200 kKHz (100 kHz)
Intermodulation Distortion (IMD) | . » '
Second Order Terms ~78 -80 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fsoppre = 200 kHz (100 kHz)
Third Order Terms.- -78 -80 dB typ fa = 9.983 kHz, fb = 10.05 kHz fSAMpm 200 kHz (100 kHz)
Channel-to-Channel Isolation -90 -90 dB typ Vw=25kHz
DC ACCURACY Any Channel
Resolution 12 12 Bits
Integral Nonlinearity +1 +1 LSB max 2.5 V External Reference Vpp = 3 V Vop =5V (B Grade Only)
+1 +0.5 LSB max 5 V External Reference Vpp =5V
[63))] LSB max (L Version, 5 V External Reference, Vpp =5 V)
@1 LSB max (L Version) a
Differential Nonlinearity +1 +1 LSB max Guaranteed No Missed Codes'to 12 Bits. 2.5 V External
Reference Vpp = 3 V, 5 V External Reference, Vpp =5V
Total Unadjusted Error +1 +1 LSB typ )
Unipolar Offset Error +5 +5 LSB max Typically +2 LSBs
+2.5 +2.5 1.SR max 5 V External Reference, Vip =5V
*3) #*3) LSB max (L Version) .
(£1.5) *1.5) LSB max (L Version, 5 V External Reference, Vpp = 5 V)
Unipolar Offset Error Match 1.5 1.5 LSB max
Positive Full-Scale Error +3 +3 LSB max
+1.5 +1.5 LSB max 5 V External Reference, Vpp=5V
Positive Full-Scale Error Match 1 1 LSB max :
ANALOG INPUT : )
Input Voltage Ranges 0 to Vgep 0 to Vrer Volts i.e., AIN(+) — AIN(-) = 0 to Vrgp, AIN(-) can be biased
up but AIN(+) cannot go below AIN(-)*
Leakage Current +1 +1 MA max
Input Capacitance 20 20 pF typ
REFERENCE INPUT/OUTPUT -
REFy Input Voltage Range 2.3/Vpp 2.3Npp V min/max | Functional from 1.2V
Input Impedance 150 150 kQ typ -
REFoyut Output Voltage 2.3/2.7 2.3/2.7 V min/max
‘REFgyr Tempco 20 20 ppm/°C typ
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 V min AVpp=DVpp=4.5Vt055V
2.1 2.1 V min AVpp=DVpp =3.0V103.6 V
Input Low Voltage, Vinr 0.8 0.8 V max AVpp=DVpp=4.5Vto55V
0.6 0.6 V max AVpp=DVpp=3.0Vt03.6V
Input Current, Iny +10 +10 MA max Typically 10 nA, Viy=0 V or Vpp
Input Capacitance, Cpy* 10 10 pF max
LOGIC OUTPUTS
Output High Voltage, Voy Isource = 200 pA
4 4 V min AVpp=DVpp =4.5V105.5V
124 2.4 V min AVpp=DVpp=3.0Vt03.6V
Output Low Voltage, Vor 0.4 0.4 V max Iswk = 0.8 mA
Floating-State Leakage Current +10 +10 MA max
Floating-State Output Capacitance* | 10 10 pF max
Output Coding Straight (Natural) Binary
CONVERSION RATE o
Convérsion Time 4.6 (18) | 4.6 ps max (L Versions Only, —40°C to +85°C, 1 MHz CLKIN)
' o) ps max (L Versions Only, 0°C to +70°C, 1.8 MHz CLKIN)
Track/Hold Acquisition Time 0.4 (1) 0.4 (1) Hs min (L Versions Only)

Specifications subject to change without notice.
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ANALOG
DEVICES

3Vto 5V Single Supply, 200 kSPS
8-Channel, 12-Bit Sampling ADCs

AD7859/AD7859L*

FEATURES

Specified for Vpp 0of 3Vto 5.5V
AD7859-200 kSPS; AD7859L-100 kSPS
System and Self-Calibration

Low Power

Normal Operation
AD7859: 15mW (Vpp =3 V)

AD7859L: 5.5 mW (Vpp =3 V)

Using Automatic Power-Down After Conversion (25 pW)
AD7859: 1.3 mW (Vpp =3V 10 kSPS)
AD7859L: 650 uW (Vpp =3 V 10 kSPS)

Flexible Parallel Interface:
16-Bit Parallel/8-Bit Parallel
44-Pin PQFP and PLCC Packages

APPLICATIONS

Battery-Powered Systems (Personal Digital Assistants,
Medical Instruments, Mobile Communications)

Pen Computers

Instrumentation and Control Systems

High Speed Modems

GENERAL DESCRIPTION

The AD7859/AD7859L are high speed, low power, 8-channel,
12-bit ADCs which operate from a single 3 V or 5 V power
supply, the AD7859 being optimized for speed and the
AD7859L for low power. The ADC contains self-calibration
and system calibration options to ensure accurate operation over
time and temperature and have a number of power-down
options for low power applications.

The AD7859 is capable of 200 kHz throughput rate while the
AD7859L is capable of 100 kHz throughput rate. The input
track-and-hold acquires a signal in 500 ns and features a pseudo-
differential sampling scheme. The AD7859 and AD7859L input
voltage range is 0 to Vggr (unipolar) and —~Vggg/2 to +Vggr/2
about Vggg/2 (bipolar) with both straight binary and 2s comple-
ment output coding respectively. Input signal range is to the
supply and the part is capable of converting full-power signals to
100 kHz.

CMOS construction ensures low power dissipation of typically
5.4 mW for normal operation and 3.6 uW in power-down mode.
The part is available in 44-pin, plastic quad flatpack package
(PQFP) and plastic lead chip carrier (PLCC).

*Patent pending.

FUNCTIONAL BLOCK DIAGRAM

AVpp AGND
AIN1 O AD7859/AD7859L
1
RO =
AING 5 DVpp
REF/ a
( py
REFour © DGND
CHARGE
Crer1 O REDISTRIBUTION
DAC
t CLKIN
Crerz O SAR + ADC CONVST
CALIBRATION MEMORY CONTROL BUSY
CONTROLLER SCEEP
TAL G /'y /Y '
A 4
I PARALLEL INTERFACE/CONTROL REGISTER |

DB15 - DBO RD C WR w8

PRODUCT HIGHLIGHTS

1. Operation with either 3 V or 5 V power supplies.

2. Flexible power management options including automatic
power-down after conversion.

3. By using the power management options a superior power
performance at slower throughput rates can be achieved.
AD7859: 1 mW typ @ 10 kSPS
AD7859L: 1 mW typ @ 20 kSPS

4. Operates with reference voltages from 1.2 V to the supply
5. Analog input ranges from 0 V to Vpp.
6. Self and system calibration.
7. Versatile parallel I/O port.
8. Lower power version AD7859L.
ORDERING GUIDE

Linearity | Power

Error Dissipation | Package
Model (LSB)! (mW) Option®
AD7859AP +1 15 P-44A
AD7859AS +1 15 S-44
AD7859BS +1/2 15 S-44
AD7859LAS +1 5.5 S-44
EVAL-AD7859CB
EVAL-CONTROL BOARD

2For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7859/AD7859L—SPECIFICATIONS -0, <-5vis 55 vtttz

External Reference, feixin = 4 MHz (for L Version: 1.8 MHz (0°C to +70°C) and 1 MHz (—40°C to +85°C)); fsamere = 200 kiHz (AD7859) 100 kHz : .
(All1659l) SLEEP = Logic ngh Ta = Ty 10 Tyax, unless otherwnse noted.) Specifications in () apply to the AD7858L.

Parameter : -] AVersion' B Version! Units ’ Test Conditions/Comments
DYNAMIC PERFORMANCE - .
Signal to Noise + Distortion Ratio 70 71 dB min Typically SNR is 72 dB
(SNR) ) Vix = 10 kHz Sine Wave, fsampre = 200 kHz
: ’ ' (for L Version: fsampre = 100 kHz @ forin = 2 MHz)
Total Harmonic Distortion (THD) -78 -78 dB max Vin = 10 kHz Sine Wave, fsampre = 200 kHz :
(for L Version: fsampre = 100 kHz @ ferxn = 2 MHz)
Peak Harmonic or Spurious Noise -78 -78 dB max Vin = 10 kHz Sine Wave, fsampre = 200 kHz

(for L Version: fsampre = 100 kHz @ faxmw =2 MHZ) '
Intermodulation Distortion (IMD)

Second Order Terms -78 ) -78 dB typ fa = 9.983 kHz, fb = 10.05 kHz, fsampre = 200 kHz ~
: ~ (for L Version: fSAMPLE = 100 kHz @ fcu(m =2 MHZ)
Third Order Terms -78 -78 dB typ fa = 9.983 kHz, fo = 10.05 kHz, fgappre = 200 kHz
' ¢ | (for L Version: fsamprg =100 kHz @ forxv = 2 MHz)
Channel-to-Channel Isolation -80 -80 dB typ Vin=25kHz
DC ACCURACY
Resolution 12 . 12 Bits
Integral Nonlinearity +1 +0.5 LSB max 5 V Reference Vpp =5V
Differential Nonlinearity +1 +1 LSB max Guaranteed No Missed Codes to 12 Bits
Unipolar Offset Error 5 - +5 LSB max
o - 2 +2 LSB typ
Unipolar Offset Error Match 2(3) 2 LSB max
Positive ;ulx-oca.e Eiror 5 +5 LSB max
' £2 +2 LSB typ
Negative Full-Scale Error +2 +2 LSB typ
Full-Scale Error Match 1 1 LSB max
Bipolar Zero Error 1 +1 LSB typ
Bipolar Zero Error Match - - 2 2 LSB typ
ANALOG INPUT i . )
Input Voltage Ranges 0toVpgr | OtoVggr |Volts ie., AIN(+) - AIN(-) =0 to Vggp, AIN(-) Can Be
. - : ' Biased Up But AIN(+) Cannot Go Below AIN(-)
+VRer/2 +Vgep/2 Volts i.e., AIN(+) - AIN(-) = -Vggg/2 to +Vggp/2, AIN(-)

Should Be Biased to +Vggr/2 and AIN(+) Can Go
Below AIN(-) But Cannot Go Below 0 V

Leakage Current +1. +1 MA max
Input Capacitance 20 20 pF typ
REFERENCE INPUT/OUTPUT
REFy Input Voltage Range 2.3Npp 2.3/Vpp V min/max | Functional from 1.2V
Input Impedance 150 150 kQ typ
REF oyt Output Voltage -* S 2.3/2.75 2.3/2.1 V min/max
REFoyr Tempco 20 20 ppm/°C typ
CONVERSION RATE o tCLKIN X 18
Conversion Time ‘ - 4.5 (10) 4.5 Ms max (L Versions Only, 0°C to +70°C, 1.8 MHz CLKIN)
Track/Hold Acquisition Time 0.5 (1) 0.5 us min " | (L Versions Only, -40°C to +85°C, 1 MHz CLKIN)
POWER REQUIREMENTS .
AVpp, DVpp | +3.0/45.5 | +3.0/+5.5 |V min/max
Inp
Normal Mode 5.5(1.95) | 5.5 mA max AVpp=DVpp =4.5Vto5.5V. Typically 4.5 mA
) 5.5(1.95) |5.5 mA max AVpp =DVpp = 3.0 V t0 3.6 V. Typically 4.0 mA
Sleep Mode . . o .
With External Clock On 10 10 VA typ Full Power-Down. Power Management Bits in Control
Register Set as PMGT1 = 1, PMGT0 = 0.
400 400 HA typ Partial Power-Down. Power Management Bits in
B L Control Register Set as PMGT1 =1, PMGTO0 = 1.
' With External Clock Off 5 5 WA max Typically 1 pA. Full Power-Down. Power Management
) . . o Bits in Control Register Set as PMGT1 = 1, PMGTO0 = 0.
200 200 HA typ Partial Power-Down. Power Management Bits in
: Control Register Set as PMGT1 = 1, PMGTO0 = 1.
LOGIC OUTPUT/INPUTS

See AD7854/AD7854L data sheet Loglc Output/Input Specifications.

Specifications subject to change without notice.
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ANALOG ~ 11-Bit Resolution
DEVICES Simultaneous Samplmg A/D Converter

AD7861

FEATURES FUNCTIONAL BLOCK DIAGRAM
11-Bit Resolution Analog-to-Digital Converter :
7 Single-Ended Analog Inputs REF IN BUSY

4 Input Ch Is Simult: ly Sampled
Expansion with 4 Multiplexed Inputs

|

Internal 2.5 V Reference

3.2 ps Conversion Time per Channel s u e 12 00
User Definable Channel Sequencing vina SHA | ADC 7{ ourpur F/fPM
Single Supply +5 V Operation H REGISTERS ¢ 0
Double Buffered Register Outputs O CLKIN
6.25 MHz to 12.5 MHz Operating Clock Range AUX0 © -

APPLICATIONS AUX20 & AGND
Motor Control AD7861 O DGND
3-Phase Power Measurement ' s1 ‘
Data Acquisition

O O O
CONVST RESET M0 M1

GENERAL DESCRIPTION
The AD7861 is a multichannel simultaneous sampling A/D
Converter (ADC) configured for the acquisition of voltage PIN CONFIGURATION
inputs in a motor control solution or three-phase power system. 5
The AD7861 combined with Analog Devices’ 16-bit fixed- . B % E EERE2g¢
point digital signal processor (DSP) provides a low cost 16-bit L T R
fixed-point microcontroller solution. [el[s][s][=][2] [TJ 44 1] ae][ar [ao]

A
The input stage has been designed to accommodate the types of o7 TDENTIFIER [3s] ne
signals frequently found in motor drives. The VIN1, VIN2, and o1[e] - [eElne
VIN3 channels are simultaneously sampled inputs suitable for oz[s] [37] vine
stator current acquisition. The AUX0-AUX3 channels are p3[ig| [36] Voo
multiplexed and are suitable for slower moving inputs such as L AD7861 _ |35/sGND
temperature and bus voltage of the diode rectifier output in a 0s[i2| (N?:)fovs'ﬂ\:e) [3¢] oaND
motor control application. D6]13] - [23] peND
PRODUCT HIGHLIGHTS o714 32 oLk
Simultaneous Sampling of Four Inputs os [1s} [31) Busv
Four channel sample and hold amplifier (SHA) allows out of s [19 El
phase input signals to be sampled simultaneously, preserving the D10 E (2] a0
relative phase information. Sample-and-hold acquisition time is BRI R GG EE)
1.6 us and conversion time per channel is 3.2 us (using a 12.5 ) Ecc28s:z5L8RE<
MHz system clock). NC = NO CONNECT g g > % ﬁ
Flexible Analog Channel S °
AD7861 supports acquisition of 2,3 or 4 channels per group.
Converted channel results are stored in registers and the data .
can be read in any order. The sampling and conversion time for ORDERING GUIDE :
two channels is 8 ys, three channels is 11.2 ys, and four : )
channels is 14.4 ys (using a 12.5 MHz system clock). Model Temperature Range Package Option*
Single 5V dc Operation AD7861AP | -40°C to +85°C P-44A

Low power, digital process.
*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7861—SPEGIF|BATION ot e

Par R ) AD7861AP Units L Conditions/Comments * You ",
DC ACCURACY. ~ ' o L i T ' "
.Resolution . 11 Bits Twos Complement Data Format
Relative Accuracy +2 LSB max Integral Nonlinearity
Differential Nonlinearity +2.5 LSB max No Missing Codes Guaranteed
Bias Offset Error 19 LSBmax . Any Channel
Bias Offset Error Match” 4 LSB max Between Channels
Full-Scale Error +13 LSB max Any Channel
Full-Scale Error Match 4 LSB max ‘Between Ch 1
DYNAMIC PERFORMANCE . - oo
o Signal-to-Noise Ratio (SNR) - 60 dB min fin'= 1 kHz Sine Wave, fsampr g = 75 kKHz
: Total Harmonic Distortion (THD) | -60 dB max fix = 1 kHz Sine Wave, fsamprs = 75 kHz .
Peak Harmonic or Spurious Noise =60 dB max fix = 1 kHz Sine Wave, fsampre = 75 kHz -
Channel-to-Channel Isolation ' : : . L .
Ml1=0 -58 dB max 1 kHz Sine Wave Applied to Unselected Channels
Ml=1 -53 dB max 1 kHz Sine Wave Applied to Unselected Ch 1
REFERENCE
Input Voltage Range (REF IN) 2.5 A%
Input Current . 50 PA max
Onboard Reference Output (REF OUT) 2.5 v
Reference Tolerance ) +5 %
Reference Drive Capability +100 WA max
SAMPLE-AND-HOLD : )
Acquisition Time . 1.6 ps 20 CLK Cycles @ 12.5 MHz
Aperture Delay Time ) ) 200 ns max
Aperture Delay Time Match 20 ns max
Droop Rate 5 mV/ms max
LOGIC ’
Input High Voltage (Vi) 2 V min
Input Low Voltage (Vi) 0.8 V max
Input Leakage Current 1 MA max )
Input Capacitance 20 pF typ E ) .
(Vou) ‘4.5 V min Isourcg Current = 20 HA, Vbp=5V
(Voo) 0.4 V max Isink Current = 400 pA, Vpp =5V
Three-State Leakage Current 1 WA max ‘
CONVERSION RATE
Conversion Time/Ch 1 40 CLK Cycles
CONVST
Pulse Width 2 CLK Cycles min
ANALOG INPUTS .
Nominal Input Level 0-5 \' VIN1, VIN2, VIN3, AUX0-AUX3 .
Input Current 100 A
Input Capacitance 10 pF
SYSTEM CLOCK 6.25-12.5 MHz
POWER REQUIREMENTS
VDD 5 Vdc
Ipp . 10 mA max
ABSOLUTE MAXIMUM RATINGS* ' - *Stresses above those listed under “Absolute Maxi Ratings” may cause

~03Vto+7.0V permanent damage to the device. This is a stress rating only and functional
) - operation of the device at these or any other conditions above those indicated in the

Supply Voltage (Vpp) - +vevvevnnennennn.

Digital Input Voltage ..................... -0.3 Vto Vpp operational section of this specification is not implied: E to absol
AnalogInput Voltage ..................... -0.3 Vto Vpp maximum rating conditions for extended periods may affect device reliability.
Analog Reference Input Voltage ............ -0.3 Vo Vpp B .

Digital Output Voltage Swing .............. -0.3 Vto Vpp

Analog Reference Output Swing ............ 0.3V to Vpp

Operating Temperature ................. —40°C to +85°C

Lead Temperature (Soldering, 10sec) ............. +280°C

CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection. WARNING!
Although the AD7861 features proprietary ESD protection circuitry, permanent damage may “

occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD

precautions are recommended to avoid performance degradation or loss of functionality.

SENSITIVE DEVICE
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ANALOG
DEVICES

LCZMOS

Complete, 12-Bit Analog 1/0 System

AD7868

FEATURES i
Complete 12-Bit 1/0 System, Comprising:
12-Bit ADC with Track/Hold Amplifier
83 kHz Throughput Rate
72 dB SNR
12-Bit DAC with Output Amplifier
3 ps Settling Time
72 dB SNR
On-Chip Voltage Reference
Operates from +5 V Supplies
Low Power - 130 mW typ
Small 0.3" Wide DIP

APPLICATIONS

Digital Signal Processing

Speech Recognition and Synthesis
Spectrum Analysis

High Speed Modems

DSP Servo Control

GENERAL DESCRIPTION

The AD7868 is a complete 12-bit I/O system containing a DAC
and an ADC. The ADC is a successive approximation type with
a track-and-hold amplifier having a combined throughput rate
of 83 kHz. The DAC has an output buffer amplifier with a set-
tling time of 3 s to 12 bits. Temperature compensated 3 V bur-
ied Zener references provide precision references for the DAC
and ADC.

Interfacing to both the DAC and ADC is serial, minimizing pin
count and giving a small 24-pin package size. Standard control
signals allow serial interfacing to most DSP machines. Asyn-
chronous ADC conversion control and DAC updating is made
possible with the CONVST and LDAC logic inputs.

The AD7868 operates from +5 V power supplies, the analog in-
put/output range of the ADC/DAC is 3 V. The part is fully
specified for dynamic parameters such as signal-to-noise ratio
and harmonic distortion as well as traditional dc specifications.

The part is available in a 24-pin, 0.3" wide, plastic or hermetic
dual-in-line package (DIP) and in a 28-pin, plastic SOIC
package.

ORDERING GUIDE
Relative

Temperature Accuracy | Package
Model Range SNR | (LSB) Option”
AD7868AN | ~40°C to +85°C | 70dB | +£1/2 typ N-24
AD7868AQ | ~40°C to +85°C | 70dB | £1/2 typ Q-24
AD7868BN | —40°C to +85°C | 72dB | +1 max N-24
AD7868BQ | —40°C to +85°C | 72dB | +1 max Q-24
AD7868AR | —40°C to +85°C | 70dB | £1/2 typ R-28
AD7868BR | —40°C to +85°C | 72dB | +1 max R-28
NOTES

*N = Plastic DIP; Q = Cerdip; R = SOIC (Small Outline IC).
For outline information see Package Information section.

FUNCTIONAL BLOCK DIAGRAM

(l) RIDAC

TS DAC 3V
TowKQ REFERENCE 0 Ropac
ADC av
CONTROL () REFERENCE
RFS
ADC SERIAL
RCLKQ) $——O RoADC
DRl INTERFACE F

PRODUCT HIGHLIGHTS

1.

Complete 12-Bit /O System.

The AD7868 contains a 12-bit ADC with a track-and-hold
amplifier and a 12-bit DAC with output amplifier. Also in-
cluded are separate on-chip voltage references for the DAC
and the ADC.

Dynamic Specifications for DSP Users.

In addition to traditional dc specifications, the AD7868 is
specified for ac parameters including signal-to-noise ratio and
harmonic distortion. These parameters along with important
timing parameters are tested on every device.

. Small Package.

The AD7868 is available in a 24-pin DIP and a 28-pin SOIC
package.

PIN CONFIGURATIONS
DIP

SOIC

e ]
o [2
wrs 3]
~e [¢]
noux ]
on ]

oaNo [7
Voo [8
aano [
Vour [0
ne [}
v..E
.RODAC [13
RIDAC |14

NC = NO CONNECT

NC = NO CONNECT

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7868—SPECIFICATIONS

(Vpp=+5V £ 5%, Vsg=—5V = 5%, AGND = DGND = 0V, fp1x = 2.0 MHz external

ADC SECTIUN All specmcatlons Tm,. to Tm unless otherwnsenoted )

Parameter A Version! | B Version! | T Version! | Units Test Conditions/Comments
DYNAMIC PERFORMANCES )
Signal-to-Noise Ratio™ * (SNR) @ +25°C 70 72 70 dB min Vin = 10 kHz Sine Wave, fsampre = 83 kHz
Ty t0 Tumax 70 71 70 dB min Typically 71.5 dB for 0 < Vpy < 41.5 kHz
Total Harmonic Distortion (THD) ~78" -78 -76 dB max Vix = 10 kHz Sine Wave, fsamprre = 83 kHz
Typically -84 dB for 0 < Vpy <.41.5 kHz
Peak Harmonic or Spurious Noise -78 -78 -76 dB max . Vin = 10 kHz Sine Wave, fsamprr = 83 kHz
) ’ Typically -84 dB for 0 < Vpy < 41.5 kHz
Intermodulation Distortion (IMD) ’ L
Second Order Terms -78 -78 -76 dB max fa = 9 kHz, fb = 9.5 kHz, fsampre = 50 kHz
Third Order Terms -80 -+ |-80 -78 dB max fa =9 kHz, fb = 9.5 kHz, fsampre = 50 kHz
Track/Hold Acquisition Time 2 2 2 Hs max
DC ACCURACY
Resolution 12 12 12 Bits
Minimum Resolution 12 12 12 Bits No Missing Codes Guaranteed
Integral Nonlinearity +1/2 +1/2 +1/2 LSB typ :
Integral Nonlinearity . +1 +1 LSB max
Differential Nonlinearity +0.9 +0.9 +0.9 LSB max
Bipolar Zero Error +5 5 +5 LSB max
Positive Gain Error® +5 +5 +5 LSB max
Negative Gain Error’ 5 5 +5 LSB max
ANALOG INPUTS
Inpui Voliage Range +3 +3 +3 Volts
Input Current +1 +1 +1 mA max
REFERENCE OUTPUT?®
RO ADC @ +25°C 2.99/3.01 ]2.99/3.01 }2.99/3.01 |V min/V max
RO ADCTC +25 +25 125 ppm/°C typ
RO ADCTC : © |40 +50 ppm/°C max
Reference Load Sensitivity .
(ARO DAC vs. AI) . -1.5 -1.5 -1.5 mV max Reference Load Current Change (0-500 pA),
Reference Load Should Not Be Changed
During Conversion '
LOGIC INPUTS
(CONVST, CLK, CONTROL)
Input High Voltage, Viyyg 2.4 2.4 2.4 V min Vob=5V*5%
Input Low Voltage, Ving, 0.8 0.8 0.8 V max Vpp=5V+5%
Input Current, Iy +10 +10 +10 HA max Vin =0V to Vpp
Input Current” (CONTROL Input Only) [ £10 +10 +10 MA max Vi = Vgs to DGND
Input Capacitance, Cpy® 10 10 10 pF max '
LOGIC OUTPUTS
DR, RFS Outputs ) ‘
- Output Low Voltage, VoL 0.4 0.4 0.4 V max Isink = 1.6 mA, Pull-Up Resistor = 4.7 kQ
RCLK Output . :
Output Low Voltage, VoL 0.4 0.4 0.4 V max Isivk = 2.6 mA, Pull-Up Resistor = 2 kQ
DR, RFS, RCLK Outputs ‘ ‘
Floating-State Leakage Current +10 +10 +10 PA max
Floating-State Output Capacitance® 15 15 15 pF max
CONVERSION TIME - :
External Clock v 10 10 10 Us max
Internal Clock 10 10 10 Ys max The Internal Clock Has a Nominal Value of
: 2.0 MHz
POWER REQUIREMENTS )
Vbp . +5 +5. +5 V nom +5% for Specified Performance
Vss o -5 -5 -5 V nom +5% for Specified Performance
Ipp ' 22 22 25 mA max Cumulative Current from the Two Vpp Pins
Iss ‘ 12 S l12 13 mA max * Cumulative Current from the Two Vgg I’ms
Total Power Dissipation : 170 170 190 mW max Typically 130 mW
NOTES
ITemperature ranges are as follows: A, B Versions: —-40°C o +85°C, T Version: -55°C to +125°C.
V=13V
3SNR calculation includes di and noise

“SNR degradation due to asynchronous DAC updating during conversion is 0.1 dB typ.
*Measured with respect to internal reference.
®For capacitive loads greater than 50 pF a series resistor is required (see INTERNAL REFERENCE section).
"Tying the CONTROL input to Vpp places the device in a factory test mode where normal operation is not exhibited.
8Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC’MOS

Complete, 14-Bit Analog 1/0 System

AD7869

FEATURES
Complete 14-Bit /0 System, Comprising:
14-Bit ADC with Track/Hold Amplifier
83 kHz Throughput Rate
14-Bit DAC with Output Amplifier
3.5 ps Settling Time
On-Chip Voltage Reference
Operates from +5 V Supplies
Low Power - 130 mW typ
Small 0.3" Wide DIP

APPLICATIONS

Digital Signal Processing

Speech Recognition and Synthesis
Spectrum Analysis

High Speed Modems

DSP Servo Control

GENERAL DESCRIPTION

The AD7869 is a complete 14-bit I/O system containing a DAC
and an ADC. The ADC is a successive approximation type with
a track-and-hold amplifier having a combined throughput rate
of 83 kHz. The DAC has an output buffer amplifier with a set-
tling time of 4 ps to 14 bits. Temperature compensated 3 V bur-
ied Zener references provide precision references for the DAC
and ADC.

Interfacing to both the DAC and ADC is serial, minimizing pin
count and giving a small 24-pin package size. Standard control
signals allow serial interfacing to most DSP machines.

Asynchronous ADC conversion control and DAC updating is
made possible with the CONVST and LDAC logic inputs.

The AD7869 operates from +5 V power supplies, the analog in-
put/output range of the ADC/DAC is 3 V. The part is fully
specified for dynamic parameters such as signal-to-noise ratio
and harmonic distortion as well as traditional dc specifications.

The part is available in a 24-pin, 0.3" wide, plastic or hermetic
dual-in-line package (DIP) and in a 28-pin, plastic SOIC
package.

ORDERING GUIDE
Signal-
to-Noise | Relative
Temperature |Ratio Accuracy | Package

Model Range (SNR) (LSB) Option”
AD7869]N | 0°C to +70°C 78 dB +2 max N-24
AD7869]JR | 0°C to +70°C 78 dB +2 max R-28
AD7869AQ | -40°C to +85°C | 77 dB +2 max Q-24

*N = Plastic DIP; Q = Cerdip; R = SOIC (Small Outline IC).
For outline information see Package Information section.

FUNCTIONAL BLOCK DIAGRAM

Vop
O
S
ﬁl)mnAc
+
— A
N by
\ our
14-BIT + P
LDACO | DAC

G
DAC I DAC 3V I C
SERIAL REFERENCE ? RODAC
INTERFACE
-
REFERENCE

RFS
RCLKO) | ADC SERIAL O RO ADC
INTERFACE
RO L
1 T SR
CcLK T
Q 14-BIT A Vi
CONVSTO) Abc
AD7869 TRACK/HOLD
O) )
S S
DGND Ves AGND

PRODUCT HIGHLIGHTS

1. Complete 14-Bit I/O System.
The AD7869 contains a 14-bit ADC with a track-and-hold
amplifier and a 14-bit DAC with output amplifier. Also in-
cluded are separate on-chip voltage references for the DAC
and the ADC.

2. Dynamic Specifications for DSP Users.
In addition to traditional dc specifications, the AD7869 is
specified for ac parameters including signal-to-noise ratio and
harmonic distortion. These parameters along with important
timing parameters are tested on every device.

3. Small Package.
The AD7869 is available in a 24-pin DIP and a 28-pin SOIC
package.

PIN CONFIGURATIONS
DIP SOIC

ConvsT[ 1] *

cik[2] [23] Voo
RFs| 3} [22] vgs
rewk[ 4 21] viy
or[ 5] [20] RO ADC
DGND [ 6] ?33\;‘:\: [19] AGND
Voo (Not to Scale) [18] NC
AGND | 8] 117] banD
Vourl 2] [16] TeLk
vgs 19 1| oT

NC =NO CONNECT NC = NO CONNECT

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7869-SPECIFICATIONS

(Vop=+5V £ 5%, Vss=—5V + 5%, AGND = DGND =0 V, fp,x = 2.0 MHz external‘
ADC SEBTI 0" All“:peciﬂcauons Tm 10 Tyax unless otherwise noted ) -

Parameter : J Version! | A Version! | Units Test Conditionleomments -

DYNAMIC PERFORMANCE?
Signal-to-Noise Ratio>* (SNR) @ +25°C | 78 78 dB min Vv = 10 kHz Sine Wave, fsamprr = 83 kHz
T to Tmax ; 18 |77 | dB min ' ‘ '
Total Harmonic Distortion (THD) - -86¢ -86 dB typ Vin = 10 kHz Sine Wave, fsampre = 83 kHz
Peak Harmonic or Spurious Noise -86 -86 dB typ Vi = 10 kHz Sme Wave, fsampLe = 83 kHz
Intermodulation Distortion (IMD) ;
Second Order Terms -86 -86 dB typ fa=9 kHz, ib = 9.5 kHz, fsampre = 50 kHz .
Third Order Terms = -88 | -88 dB typ fa = 9 kHz, fb = 9.5 kHz, fsampre = 50 kHz
Track/Hold Acquisition Time 2 2 ps max I :
DC ACCURACY '
Resolution - 114 14 Bits = o
Minimum Resolution =~ 14 14 Bits No Missing Codes Guaranteed
Integral Nonlinearity o 12 +2 LSB max -
Differential Nonlinearity +1 +1 LSB max
Bipolar Zero Error : | £20 +20 LSB max
Positive Gain Error® +20 +20 LSB max
Negative Gain Error’ ' [ %20 - +20 LSB max
ANALOG INPUT S
Input Voltage Range : +3 +3 Volts
Input Current +1 +1 mA max
REFERENCE OUTPUT®
RO ADC @ +25°C ‘ 2.99/3.01 | 2.99/3.01 |V min/V max
RO ADCTC . +25 125 ppm/°C typ
: +40 +ppm/°C max
Reference Load Sensitivity . o
(ARO ADC vs. AI) -1.5 -1.5 mV max Reference Load Current Change (0~500 pA),

Reference Load Should Not Be Changed
During Conversion

LOGIC INPUTS
(CONVST, CLK, CONTROL) : .
Input High Voltage, Ving 2.4 2.4 V min - | Vop=5V+5%
Input Low Voltage, Vi 0.8 0.8 - V max “1'Vpp=5Vt5%
Input Current, Iy +10 +10 MA max Vin=0Vto Vpp
Input Current’ (CONTROL & CLK) +10 £10 HA max | Vin = Vgs to DGND
Input Capacitance, Cp\® 10 10 pF max .
LOGIC OUTPUTS
DR, RFS Outputs ) ) L ' ’ .
Output Low Voltage, Vo, 0.4 0.4 V max Ising = 1.6 mA, Pull-Up Resistor = 4.7 kQ -
RCLK Output 8 o }
Output Low Voltage, Vor..- . 04 - 0.4 V max Isink = 2.6 mA, Pull-Up Resistor = 2 kQ
DR, RFS, RCLK Outputs . et e
Floating-State Leakage Current +10 +10 PA max
Floating-State Output Capacitance® 15 15 pF max
CONVERSION TIME .
External Clock 10 10 Hs max . s ‘
Inteérnal Clock . 10 10, - psmax The Internal Clock Has a Nominal Value of 2.0 MHz
POWER REQUIREMENTS ' For Both DAC -and ADC
Vbp +5 +5 V nom | £5% for Specified Performance
Vss : : -5 -5 V nom 5% for Specified Performance
Ipp o .22 22 mA max Cumulative Current from the Two Vpp Pins
Iss 12 12 mA max Cumulative Current from the Two Vg Pins
Total Power Dlss1patlon 17 0 170, mW max Typically 130 mW
NOTES '
!Temperature ranges are as follows: J Version: 0°C to +70°C, A Version: —40°C to +85°C.
Wn=%3V
3SNR calculation includes di ion and noise p
4SNR degradation due to h DAC updati during conversion is 0;1 dB typ.

SMeasured with respect to internal reference.
SFor capacitive loads greater than 50 pF a series resistor is required (see Internal Ref section).

"Tying the CONTROL input to Vpp, places the device in a factory test mode where normal operation is not exhlbued
8Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC’MOS

Complete, 12-Bit, 100 kHz, Sampling ADCs

AD7870/AD7873/AD78176

FEATURES
Complete Monolithic 12-Bit ADC with:
2 ps Track/Hold Amplifier
8 ps A/D Converter
On-Chip Reference
Laser-Trimmed Clock
Parallel, Byte and Serial Digital Interface .
72 dB SNR at 10 kHz Input Frequency
(AD7870, AD7875)
57 ns Data Access Time
Low Power: -60 mW typ
Variety of Input Ranges:
+3 V for AD7870
0V to +5 V for AD7875
+10 V for AD7876

GENERAL DESCRIPTION

The AD7870/AD7875/AD7876 is a fast, complete, 12-bit A/D
converter. It consists of a track/hold amplifier, 8 us successive-
approximation ADC, 3 V buried Zener reference and versatile
interface logic. The ADC features a self-contained internal
clock which is laser trimmed to guarantee accurate control of
conversion time. No external clock timing components are re-
quired; the on-chip clock may he overridden by an external
clock if required.

The parts offer a choice of three data output formats: a single,
parallel, 12-bit word; two 8-bit bytes, or serial data. Fast bus ac-
cess times and standard control inputs ensure easy interfacing to
modern microprocessors and digital signal processors.

All parts operate from £5 V power supplies. The AD7870 and
AD7876 accept input signal ranges of +3 V and 10 V, respec-
tively, while the AD7875 accepts a unipolar 0 to +5 V input
range. The parts can convert full power signals up to 50 kHz.

The AD7870/AD7875/AD7876 feature dc accuracy specifica-
tions such as linearity, full-scale and offset error. In addition,
the AD7870 and AD7875 are fully specified for dynamic perfor-
mance parameters including distortion and signal-to-noise ratio.

The parts are available in a 24-pin, 0.3 inch-wide, plastic or her-
metic dual-in-line package (DIP). The AD7870 and AD7875
are available in a 28-pin plastic leaded chip carrier (PLCC),
while the AD7876 is available and in a 24-pin small outline
(SOIC) package. .

FUNCTIONAL BLOCK DIAGRAM

AGND REFOUT Viu Voo
INPUT
SCALNG
TRACKHOLD
comp
3V 12-BIT
REFERENCE DAC
cu«a cLock
saR+
COUNTER
12cLK CONTROL
coNvsT Losic PARALEL | AD7870/AD7875
AND Al
INTERFACE AD7876
CS RD BUSY/ pe11  DBO DGND  Vss
NT
PRODUCT HIGHLIGHTS

1. Complete 12-Bit ADC on a Chip.
The AD7870/AD7875/AD7876 provides all the functions
necessary for analog-to-digital conversion and combines a
12-bit ADC with internal clock, track/hold amplifier and
reference on a single chip.

2. Dynamic Specifications for DSP Users.
The AD7870 and AD7875 are fully specified and tested for
ac parameters, including signal-to-noise ratio, harmonic dis-
tortion and intermodulation distortion.

3. Fast Microprocessor Interface.
Data access times of 57 ns make the parts compatible with
modern 8- and 16-bit microprocessors and digital signal pro-
cessors. Key digital timing parameters are tested and guaran-
teed over the full operating temperature range.

PIN CONNECTIONS
DIP PLCC
. = |’§_ b %
susviRT E convst $Bese g H
CLK E 12/8/CLK m
osrumeen 4] Vse

0810557RE [5 | vin os1uHeen 5]

ossscux [¢ ] REF OUT 0B10/55TE [6 | 2] Vi
TOP VIEW . v

oswspata [T iNotto Scale) AGND osgiscex 7] [23) mer ou

ne [3] TOP VIEW ne

osmow [ Voo {Not to Scale)

DBELOW E o s DBS/SDATA [21] acno

oestow [0 DB1DBY oe7iow [10] [20] Voo

osanow [T 0620810 ossiow [11] [5] veooss

DGND |12 DB3/DBI

NC = NO CONNECT

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1~800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7870/AD7875/AD7876—SPECIFICATIONS , - .sv - 5%, ve=—sv 5

AGND = DGND = 0V, f,x = 2.5 MHz external, unless otherwise stated. All Specifications Ty, to T, unless otherwise noted.)

: AD7870 o .
Parameter J,A'| K,B'| L,C!| § T'  |Units Test Conditions/Comments
DYNAMIC PERFORMANCE?
Signal to Noise Ratio® (SNR) .
@ +25°C 70 70 72 69 69 |dB min Vi = 10 kHz Sine Wave, fsamprg = 100 kHz
Ty 10 Tmax 70 70 71 69 69 dB min Typically 71.5 dB for 0 < Vi< 50 kHz .
Total Harmonic Distortion (THD) -80 | -80 -80 | -78 | -78 |dB max Vin= 10 kHz Sine Wave, fsampre = 100 kHz
Typically -86 dB for 0 < Viy < 50 kHz
Peak Harmonic or Spurious Noise -80 | -80 -80 | -78 | -78 |dB max Vv = 10 kHz, fsampre = 100 kHz
Typically -86 dB for 0 < V< 50 kHz
Intermodulation Distortion (IMD)
Second Order Terms -80 | -80 -80 | -78 | -78 |dB max fa = 9 kHz, fb = 9.5 kHz, fspmprs = 50 kHz
Third Order Terms -80 | -80 -80 | -78 | -78 |dB max fa = 9 kHz, fb = 9.5 kHz, fsampre = 50 kHz
Track/Hold Acquisition Time 2 2 2 2 2 Hs max
DC ACCURACY
Resolution 12 12 12 12 12 |Bits
Minimum Resolution for which
No Missing Codes are Guaranteed 12 12 12 12 12 |Bits
Integral Nonlinearity +1/2 | £1/2 | £1/4 | £1/2| £1/2 |LSB typ
Integral Nonlinearity +1 +1/2 +1 |LSB max
Differential Nonlinearity +1 *1 +1 |LSB max
Bipolar Zero Error +5 t5 +5 +5 +5 |LSB max
Positive Full-Scale Error* 5 | 5 +5 | %5 | 5 |LSBmax
Negative Fuii-Scaie Error* +5 | %5 +5 +5 +5 |LSB max
ANALOG INPUT
Input Voltage Range +3 +3 +3 +3 +3 | Volts
Input Current +500| £500 | +500 | £500{ 500 | pA max
REFERENCE OUTPUT )
REF OUT @ +25°C 2.99 | 2.99 | 2.99 | 2.99 2.99 |V min
3.01 | 3.01 | 3.01 |3.01| 3.01 |V max
REF OUT Tempco +60 | £60 +35 | £60 | +35 |ppm/°C max
Reference Load Sensitivity (AREF OUT/AI)| +1 +1 +1 +1 +1 |mV max Reference Load Current Change (0 pA-500 pA)
. Reference Load Should Not Be Changed
During Conversion.
LOGIC INPUTS )
Input High Voltage, Ving 24 | 24 24 |24 | 24 {Vmin Vop=5V=*5%
Input Low Voltage, Vinr, 0.8 | 0.8 0.8 |0.8 | 0.8 [Vmax Vop=5V*5%
Input Current, Iy _ +10 | £10 | £10 | +10 | +10 |pA max Vin=0V to Vpp
Input Current (12/8/CLK Input Only) +10 | £10 | £10 | £10 | £10 |pA max Vv = Vss to Vpp
Input Capacitance, Cp® 10 10 10 10 10  |pF max .
LOGIC OUTPUTS
Output High Voltage, Vo 4.0 4.0 4.0 4.0 4.0 |V min Isource = 40 pA
Output Low Voltage, Vor. 04 | 0.4 04 |04 | 0.4 |Vmax Ismvg = 1.6 mA
DB11-DB0
Floating-State Leakage Current +10 | 10 +10 | +10 | £10 |pA max
Floating-State Output Capacitance’ 15 15 15 15 15 |pF max
CONVERSION TIME
External Clock (forx = 2.5 MHz) 8 8 8 8 8 us max
Internal Clock 719 | 79 7/9 7/9 | 7/9 |ps min/ps max
POWER REQUIREMENTS ‘
Vop - +5 +5 +5 +5 +5 |Vnom +5% for Specified Performance
Vss -5 -5 -5 -5 -5 V nom +5% for Specified Performance
Ipp 13 13 13 13 13 mA max Typically 8 mA
Iss 6 . |6 6 6 6 mA max Typically 4 mA
Power Dissipation 95 95 95 95 95 |mW max Typically 60 mW
NOTES

!Temperature ranges are as follows: J, K, L Versions; 0°C to +70°C: A, B, C Versions; —25°C to +85°C: S, T Versions; -55°C to +125°C.

2Vix (pk-pk) = £3 V.

3SNR calculation includes distortion and noise components.
*Measured with respect to internal reference and includes bipolar offset error.

5Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2MOS
Complete 14-Bit Sampling ADCs

AD7871/AD78172

FEATURES

Complete Monolithic 14-Bit ADC

2s Complement Coding

Parallel, Byte and Serial Digital Interface
80 dB SNR at 10 kHz Input Frequency

57 ns Data Access Time

Low Power—50 mW typ

83 kSPS Throughput Rate

16-Lead SOIC (AD7872)

APPLICATIONS

Digital Signal Processing

High Speed Modems

Speech Recognition and Synthesis
Spectrum Analysis

DSP Servo Control

GENERAL DESCRIPTION

The AD7871 and AD7872 are fast, complete, 14-bit analog-to-
digital converters. They consist of a track/hold amplifier,
successive-approximation ADC, 3 V buried Zener reference and
versatile interface logic. The ADC features a self-contained, laser
trimmed internal clock, so no external clock timing components
are required. The on-chip clock may be overridden to synchronize
ADC operation to the digital system for minimum noise.

The AD7871 offers a choice of three data output formats: a sin-
gle, parallel, 14-bit word; two 8-bit bytes or a 14-bit serial data
stream. The AD7872 is a serial output device only. The two
parts are capable of interfacing to all modern microprocessors
and digital signal processors.

The AD7871 and AD7872 operate from £5 V power supplies,
accept bipolar input signals of +3 V and can convert full power
signals up to 41.5 kHz.

In addition to the traditional dc accuracy specifications, the
AD7871 and AD7872 are also fully specified for dynamic perfor-
mance parameters including distortion and signal-to-noise ratio.
Both devices are fabricated in Analog Devices’ LC?MOS mixed
technology process. The AD7871 is available in 28-pin plastic
DIP, hermetic DIP and PLCC packages. The AIY7872 is available
in 16-pin plastic and hermetic DIP packages or 16-lead SOIC.

ORDERING GUIDE
Relative

Temperature Accuracy | Package
Model"? Range SNR (LSB) Option®
AD7871JN 0°C to +70°C 80 dBs min N-28
AD7871KN | 0°C to +70°C 80 dBs min | *1 max N-28
AD7871JP 0°C to +70°C 80 dBs min P-28A
AD7871KP | 0°Cto +70°C 80 dBs min | *1 max P-28A
AD7871AQ | —40°C to +85°C |80 dBs min Q-28
AD7871BQ | —40°Cto +85°C |80 dBsmin |+1 max Q-28
AD7871TQ* | -55°C to +125°C | 79 dBs min | +1 max Q-28
NOTES

To order MIL-STD-883; Class B, processed parts, add /883B to part number. Con-
tact local sales office for military data sheet.

2Contact local sales office for military data sheet.

3For outline information see Package Information section.

*Available to /883B processing only.

FUNCTIONAL BLOCK DIAGRAM
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ORDERING GUIDE
Relative

Temperature Accuracy | Package
Model' Range SNR (LSB) Option’
AD7872AN | —40°C to +85°C |80 dBs min N-16
AD7872]N 0°C to +70°C 80 dBs min N-16
AD7872KN | 0°C to +70°C 80 dBs min | *1 max N-16
AD7872BR | —40°C to +85°C |78 dBsmin | *1 max R-16
AD7872]R 0°C to +70°C 80 dBs min | R-16
AD7872KR | 0°C to +70°C 80 dBs min | +1 max R-16
AD7872AQ | —40°C to +85°C |80 dBs min Q-16
AD7872BQ | —40°C to +85°C |80 dBsmin | *1 max Q-16
AD7872TQ? | -55°C to +125°C |79 dBs min | *1 max Q-16
NOTES

To order MIL-STD-883; Class B, processed parts, add /883B to part number. Con-
tact local sales office for military data sheet.

2For outline information see Package Information section.

3Available to /883B processing only.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800~446-6212 or visit our World Wide Web site at http:/iwww.analog.com.
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(Vop=+5V = 5%, Vss =5V = 5%, AGND =DGND =0 V,

AD7871/AD7872—SPECIF ICATIONS 5 Gecicetons e to e s athowss ot

Parameter LIED LTI Versions‘ Versjons i Version‘ Units Test Conditions/Comments
DYNAMIC PERFORMANCE2 : . B ! : S
Signal-to-Noise Rauo (SNR) @ +25°C 80 80 79 dB min Vin = 10 kHz Sine Wave
Tmm to:Tyax 80 80 79 dB min SNR is Typically 82 dB for <Vpy<41.5 kHz;
Total Harmonic Distortion (THD) -86 =90 . | dB max Vv = 10 kHz Sine Wave;
. ) -85 dB typ
Peak Harmonic or Spurious Noise -86 -90 dB max Vin = 10 kHz
-85 dB typ ‘
Intermodulation Distortion (IMD)
Second Order Terms © ] -86 1 -90 dB max fa = 9 kHz, fb = 9.5 kHz, fsapprs = 50 kHz
: -85 dB typ . B
Third Order Terms ) -86 -90 dB max fa = 9 kHz, fb = 9.5 kHz, fsampre = 50 kKHz
L ‘ -85 dB typ ‘
Track/Hold Acquisitioni Time ' 2 2 2 ps max
DC ACCURACY
Resolution . 14 14 14 Bits
Minimum Resolution - : 14 14 14 Bits No Missing Codes Guaranteed
Integral Nonlinearity @ +25°C +1/2 +1/2 LSB typ
Integral Nonlinearity : +1 +1 LSB max
Bipolar Zero Error +12 | £12 +12 LSB max
Positive Gain Error® +12 +12 +12 LSB max
Negative Gain Error® +12 +12 +12 LSB max
ANALOG INPUTS ’
Input Voltage Range |43 +3 +3 Volts
Input Current - 1 500 +500 +500 * MA max
REFERENCE OUTPUT .
REF OUT @ +25°C 2.99/3.01 | 2.99/3.01 | 2.99/3.01 | V min/V max
Twmmy to Tyax 2.98/3.02 | 2.98/3.02 | 2.98/3.02 | V min/V max
REF OUT Tempco +40 +40 ppm/°C max | Typically 35 ppm
Reference Load Sensitivity' s )
(AREF OUT/AI) ) +1 +1 +1 ‘| mV max Reference Load Current Change (0-500 pA);
. > Reference Load Should Not Be Changed
During Conversion
LOGIC INPUTS-
Input High Voltage, Ving 2.4 2.4 2.4 V. min Vop=5V+5%
Input Low Voltage, Vine - 0:8 0.8 0.8 V max Vop=5V+5%
Input Current, Ipy_ +10 +10 +10 MA max Vin=0Vto Vpp
Input Current (14/8/CLK Input Only) +10 +10 +10 HA max Vi = Vss to Vpp
Input Capacitance, C\* . 10 . 10 10 pF max
LOGIC OUTPUTS ‘ )
Output High Voltage, Vou 4.0 4.0 4.0 V min Isource = 40 HA
Output Low Voltage, Vor, . 104 0.4 0.4 V max Isng = 1.6 mA S
DB13-DB0 “ : .
Floating-State Leakage Current - 10 10 10 UA max
Floating-State Output Capac:tance 115 15 15 | pF max
CONVERSION TIME . ..
External Clock 10 10 10 ‘Ms max - ‘
Internal Clock 10.5 10.5 10.5 " us max " | The Internal Clock Has a Nominal Value of
2 MHz :
POWER REQUIREMENTS :
Vop y +5 +5 +5 V nom +5% for Specified Performance
Vss : -5 -5 15 V nom +5% for Specified Performance
Iop ‘ 13 13 13 mA max Typically 6 mA
Iss ’ ) 6 6 16 | mA max Typically 4 mA -
Power Dissipation ‘ 95 95 95 mW max 1 Typically 50 mW .
NOTES ‘ :
;;[]'Cmp;!‘;t{l,te ranges are as follows: J, KVerslons 0°C to +70°C; A, B Vemons ~40°C to +85°C; T Version: -55°C to +125°C
N =

>SNR calculation includes distortion and noise components
*Measured with respect, to internal reference.
5Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2MOS 4-Channel, 12-Bit Simultaneous
Samplmg Data Acquisition System

AD7874

FEATURES

Four On-Chip Track/Hold Amplifiers

Simultaneous Sampling of 4 Channels

Fast 12-Bit ADC with 8 us Conversion Time/Channel
29 kHz Sample Rate for All Four Channels

On-Chip Reference

+10 V Input Range

+5 V Supplies

APPLICATIONS

Sonar

Motor Controllers
Adaptive Filters

Digital Signal Processing

GENERAL DESCRIPTION

The AD7874 is a four-channel snmultaneous sampling, 12-bit
data acquisition system. The part contains a high speed 12-bit
ADC, on-chip reference, on-chip clock and four track/hold am-
plifiers. This latter feature allows the four input channels to be
sampled simultaneously, thus preserving the relative phase
information of the four input channels, which is not possible if
all four channels share a single track/hold amplifier. This makes
the AD7874 ideal for applications such as phased-array sonar
and ac motor controllers where the relative phase information is
important.

The aperture delay of the four track/hold amplifiers is small and
specified with minimum and maximum limits. This allows sev-
eral AD7874s to sample multiple input channels simultaneously
without incurring phase errors between signals connected to
several devices. A reference output/reference input facility also
allows several AD7874s to be driven from the same reference
source.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the AD7874 is also fully
specified for dynamic performance parameters including distor-
tion and signal-to-noise ratio.

The AD7874 is fabricated in Analog Devices’ Linear Compat-
ible CMOS (LC2MOS) process, a mixed technology process
that combines precision bipolar circuits with low-power CMOS
logic. The part is available in a 28-pin, 0.6" wide, plastic or her-
metic dual-in-line package (DIP), in a 28-terminal leadless ce-
ramic chip carrier (LCCC) and in a 28-pin SOIC.

PRODUCT HIGHLIGHTS

1. Simultaneous Sampling of Four Input Channels.
Four input channels, each with its own track/hold amplifier,
allow simultaneous sampling of input signals. Track/hold ac-
quisition time is 2 ps, and the conversion time per channel is
8 us, allowing 29 kHz sample rate for all four channels.

FUNCTIONAL BLOCK DIAGRAM
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2. Tight Aperture Delay Matching.
The aperture delay for each channel is small and the aperture
delay matching between the four channels is less than 4 ns.
Additionally, the aperture delay specification has upper and
lower limits allowing multiple AD7874s to sample more than
four channels.

3. Fast Microprocessor: Interface.
The high speed digital interface of the AD7874 allows direct
connection to all modern 16-bit microprocessors and digital
signal processors.

ORDERING GUIDE
' Relative o

Temperature SNR Accuracy | Package
Model! Range (dBs) | (LSB) Option®
AD7874AN | -40°C to +85°C | 70 min | £1 max N-28
AD7874BN | -40°C to +85°C | 72 min | £1/2 max | N-28
AD7874AR. | 40°C to +85°C | 70 min | £1 max R-28
AD7874BR | 40°C to +85°C | 72 min | £1/2 max | R-28
AD7874AQ | —40°C to +85°C | 70 min | £1 max Q-28
AD7874BQ | —40°C to +85°C | 72 min | £1/2 max | Q-28
AD7874SQ?| -55°C to +125°C | 70 min | +1 max Q-28 .
AD7874SE? | -55°C to +125°C | 70 min | +1 max E-28A

NOTES

To order MIL-STD-883, Class B processed parts, add /883B to part number.
Contact our local sales office for military data sheet and availability.

2E = Leaded Ceramic Chip Carrier; N = Plastic DIP; Q = Cerdip; R = SOIC.
For outline information see Package Information section.

*Available to /883B processing only.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7874—-SPECIFICATIONS

(Vop=+5V,Vss=-5V, AGND = DGND = 0 V, REF IN = +3 V, fix = 2.5 MHz
external. All specifications Ty to Tyax unless otherwise noted.)’ i

Parameter ) A Version | B Version | S Version |.Units Test Conditions/Comments
SAMPLE-AND-HOLD
“Acquisition Time? to 0.01% 2 2 2 Jis'max
Droop Rate®? 1 1 2 mV/ms max
-3 dB Small Signal Bandwidth? 500 500 500 kHz typ Vix = 500 mV p-p
Aperture Delay? 0 0 0 ns min
40 40 40 ns max
Aperture Jitter>? 200 200 200 ps typ
Aperture Delay Matching? 4 4 4 ns max
SAMPLE-AND-HOLD AND ADC
DYNAMIC PERFORMANCE
Signal-to-Noise Ratio 70 |71 70 dB min fiv = 10 kHz Sine Wave, fgamprg = 29 kKHz'
Total Harmonic Distortion -78 -80 -78 dB max fin = 10 kHz Sine Wave, fsampre = 29 kHz -
Peak Harmonic or Spurious Noise -78 -80 -78 dB max fix = 10 kHz Sine Wave, fsampre =29 kHz
Intermodulation Distortion fa = 9 kHz, fb = 9.5 kHz, fsampre = 29 kHz
2nd Order Terms -80 -80 -80 dB max
3rd Order Terms -80 -80 -80 dB max
Channel-to-Channel Isolation? -80 -80 -80 dB max
DC ACCURACY )
Resolution 12 12 12 Bits
Relative Accuracy *1 +1/2 +1 LSB max
Differential Nonlinearity 1 +1 +1 LSB max No Missing Codes Guaranteed
Positive Full-Scale Error? +5 +5 +5 LSB max Any Channel
Negative Full-Scale Error* 15 +5 +5 LSB max Any Channel
Full-Scale Error Match 5 5 5 LSB max Between Channels
Ripolar Zero Error 15 5 +5 LSB max Any Channel
Bipolar Zero Error Match 4 4 4 LSB max Between Channels
ANALOG INPUTS
Input Voltage Range +10 +10 +10 Volts
Input Current +600 +600 +600 MA max
REFERENCE OUTPUTS
REF OUT 3 3 3 V nom
REF OUT Error @ +25°C +0.33 +0.33 +0.33 % max
Ty to Tmax . +1 +1 +1. % max
REF OUT Temperature Coefficient |+35 +35 +35 ppm/°C typ
Reference Load Change +1 +1 +2 mV max Reference Load Current Change (0-500 pA)
. : Reference Load Should Not Be Changed During Conversion
REFERENCE INPUT
Input Voltage Range 2.85/3.15 |2.85/3.15 | 2.85/3.15 | Vmin/Vmax| 3V + 5%
Input Current +1 *1 +1 HA max
Input:Capacitance® 10 10 10 pF max
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 2.4 V min Vpop=5V%5%
Input Low Voltage, Vi 0.8 0.8 0.8 V max Vpp =5Vt 5%
Input Current, Iy +10 +10 +10 HA max Vin =0V to Vpp
Input Capacitance, Cpy® 10 10 10 pF max
LOGIC OUTPUTS . o
Output High Voltage, Vou 4.0 4.0 4.0 V min Vpp =5V * 5%; Isource = 40 pA - -
Output Low Voltage, Vor 0.4 0.4 0.4 V max Vop =5Vt 5%; Ising = 1.6 mA
DBO0-DBI1
Floating-State Leakage Current +10 +10 +10 MA max Vin=0Vto Vpp
Floating-State Output Capacitance | 10 10 10 pF max
Output Coding 2s COMPLEMENT
POWER REQUIREMENTS :
Vob +5 +5 +5 V nom +5% for Specified Performance
Vss -5 -5 -5 V nom +5% for Specified Performance
Inp 18 18 18 mA max CS =RD = CONVST = +5 V; Typically 12 mA
Iss 12 12 12 mA max CS =RD = CONVST = +5 V; Typically 8 mA
Power Dissipation 150 150 150 mW max CS = RD = CONVST = +5 V; Typically 100 mW
NOTES

Temperature rax)écs are.as follows: A, B Versions: ~40°C to +85°C; S Version: -55°C to +125°C.

2See Terminology. .

3Sample tested @ +25°C to ensure compliance.

“Measured with respect to the REF IN voltage and includes bipolar offset error.
°For capacitive loads greater than 50 pF a series resistor is required.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2MOS Single +5 V Supply,
Low Power, 12-Bit Sampling ADC

AD7880

FEATURES
12-Bit Monolithic A/D Converter
66 kHz Throughput Rate
12 ps Conversion Time
3 ps On-Chip Track/Hold Amplifier
Low Power
Power Save Mode: 2 mW typ
Normal Operation: 25 mW typ
70 dB SNR
Fast Data Access Time: 57 ns
Small 24-Lead SOIC and 0.3" DIP Packages

APPLICATIONS

Battery Powered Portable Systems
Digital Signal Processing

Speech Recognition and Synthesis
High Speed Modems

Control and Instrumentation

GENERAL DESCRIPTION

The AD7880 is a high speed, low power, 12-bit A/D converter
which operates from a single +5 V supply. It consists of a 3 ps
track/hold amplifier, a 12 s successive-approximation ADC,
versatile interface logic and a multiple-input-range circuit. The
part also includes a power save feature.

An internal resistor network allows the part to accept both uni-
polar and bipolar input signals while operating from a single
+5 V supply. Fast bus access times and standard control inputs
ensure easy interfacing to modern microprocessors and digital
signal processors.

The AD7880 features a total throughput time of 15 s and can
convert full power signals up to 33 kHz with a sampling fre-
quency of 66 kHz.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the AD7880 is also fully
specified for dynamic performance parameters including har-
monic distortion and signal-to-noise ratio.

The AD7880 is fabricated in Analog Devices’ Linear Compat-
ible CMOS (LC2MOS) process, a mixed technology process
that combines precision bipolar circuits with low power CMOS
logic. The part is available in a 24-pin, 0.3 inch-wide, plastic or
hermetic dual-in-line package (DIP) as well as a small 24-lead
SOIC package.

FUNCTIONAL BLOCK DIAGRAM
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PRODUCT HIGHLIGHTS

1. Fast Conversion Time.
12 s conversion time and 3 ps acquisition time allow for
large input signal bandwidth. This performance is ideally
suited for applications in areas such as telecommunications,
audio, sonar and radar signal processing.

2. Low Power Consumption.
2 mW power consumption in the power-down mode makes
the part ideally suited for portable, hand held, battery pow-
ered applications.

3. Multiple Input Ranges.
The part features three user-determined input ranges, 0 V to
+5V, 0V to 10 Vand +5 V. These unipolar and bipolar
ranges are achieved with a 5V only power supply.

LOW POWER| J) MODE
CONTROL

ORDERING GUIDE
Bipolar
Full-Scale |Zero

Temperature Error Error (Package
Model Range (LSBs) (LSBs) |Option*
AD7880BN |-40°C to +85°C | t15 +10 N-24
AD7880BQ |-40°C to +85°C | £15 +10 Q-24
AD7880CN |—40°C to +85°C | £5 e IN-24 -
AD7880CQ |-40°C to +85°C | 5 5 1Q-24
AD7880BR |—40°C to +85°C | £15 +10 |R-24
AD7880CR |-40°C to +85°C | 5 5 R-24

*N = Plastic DIP; Q = Cerdip; R = SOIC (Small Outline Integrated Circuit).
For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7880-SPECIF IBATID e thris ot Syciatons T ¥,.'ft‘.“:|;s§fu'¥l"r§.§°,?fd"“, |

Parameter e i C Versions Units Test Conditions/C. ents .
DYNAMIC PERFORMANCE? @ " & |* e E, .
Signal-to-Noise Ratio® (SNR) 70 R (I dB min Typlcally SNR Is 72 dB .
o Vix = 1 kHz Sine Wave, fsampre = 66 KHz
Total Harmonic Distortion (THD) -80 -80 dB typ Vin = 1 kHz Sine Wave, fsampr e = 66 kHz
Peak Harmonic or Spurious Noise -80 -80 dB typ Vm = 1 kHz, fsampr = 66 kHz
Intermodulation Distortion (IMD) | ’ 1T ’ o
Second Order Terms o =80 "1 -80 dB typ fa = 0.983 kHz, fb = 1.05 kHz, fsampr e = 66 kHz
Third Order Terms -80 -80 dB typ fa = 0.983 kHz, fb = 1.05. kHz, fsampre = 66 KHz
DC ACCURACY . * . .
. Resolution : 12 12 ) Bits All DC ACCURACY Specxﬁcatlons Apply for '
; ) L the Three Analog Input Ranges . ’
. Integral Nonlinearity = +1 +1 LSB max
' Differential Nonlinearity - +1 +1 LSB max Guaranteed Monotonic
Full-Scale Error ‘ +15 S5 LSB max )
Bipolar Zero Error . +10 5 LSB max
Unipolar Offset Error C |5 +5 LSB max
ANALOG INPUT oo
Input Voltage Ranges 0toVger | 0to Vggr Volts See Figure 5
' 0102 Vger. | 0to2 Vgxer | Volts See Figure 6
+Vrer 1 +VRer Volts See Figure 7
Input Resistance . 10 10 MQ min 0 to Vggr Range
5/12 . 5/12 kQ min/max | 8 kQ typical: 0 to 2 Vggr Range
5/12 | 512 kQ min/max | 8 kQ typical: +Vggr Range:
REFERENCE INPUT S
Vrer (For Specified Performance) 5 5 v 1+5%: Normaily Vrgr = Vpp, (See Reference Input Section)
Irer 1.5 1.5 mA max
Nominal Reference Range 2.5Npp 2.5/Vpp V min/max See Figure 3 for Degradation in Performance Down to 2.5 V
LOGIC INPUTS _
CONVST, RD, CS, CLKIN
Input High Voltage, Ving 2.4 2.4 V min
Input Low Voltage;, Vine 0.8 "1 0.8 V max
Input Current, Iy - 10 - £10 PA max Vin=0Vor Vpp
Input Capacitance, Cpy* - ]10 10 pF max :
MODE INPUT : .
Input High Voltage, Vmu 4 4 Vmin
Input Low Voltage, Vinp 1 1 V max
Input Current, Iy ) +125 +125 PA max Vv =0V or Vpp
Input Capacitance, Cpy* REEEE I 1\ E 10 - - pF max . :
LOGIC OUTPUTS :
DB11-DB0, BUSY )
Output High Voltage, Vou 40 4.0 V min Isource = 400 pA
‘Output Low Voltage, VOL o |04 0.4' V max Isjk = 1.6 mA
DBI1-DB0 ' : k
Floating-State Leakage Current +10 Ll t10 WA max
Floating-State Qutput Capacitance® | 10 10 pF max
CONVERSION
Conversion Time : 12 12 Hs max foxin = 2.5 MHz
Track/Hold Acquisition Time 3 13 Hs max
POWER REQUIREMENTS
Vbp B o +5 +5 Vnom +5% for Specified Performance
Iop ) .
Normal Power Mode @ +25°C 7.5 7.5 .| mA max Typically 4 mA; MODE = Vpp
- Tmm to Tamax . 10 10 mA max Typically 5 mA; MODE = Vpp
Power Save Mode @ +25°C 750 750 MA max Logic Inputs @ 0 V or Vpp; MODE = 0 V
. Tamm to Tyax 1 1 mA max Logic Inputs @ 0 V or Vpp; MODE =0V
Power Dissipation ‘ . )
Normal Power Mode @ +25°C 375 375 " mW max Vop =5 V: Typically 20 mW; MODE = Vpp
Ty to Tmax 50 50 mW max Vpp =5 V: Typically 25 mW; MODE = Vpp
Power Save Mode @ +25°C 3.75 3.75 mW max Vpp =5 V: Typically 2 mW; MODE =0 V
Twmin to Tmax ) 5 |5 mW max Vpp = 5 V: Typically 2.5 mW; MODE =0 V
NOTES .

'Temperature rangcs are as follows B/C Versions, -40°C to +85°C.
2V = 0 to Vyer

3SNR calculation includes distortion and noise components.
“Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2moS
16 B|t 2.5 LS, Samplmg ADC

AD7882

FEATURES
2.5 ps Throughput Time
16-Bit Sampling ADC
Self-Calibration
High Speed Parallel Interface
92 dB Signal-to-Noise Ratio
Low Power: 200 mW typ

1 mW in Power-Down Mode
Unipolar and Bipolar Input Signal Ranges
On-Chip 2.5 V Reference
Operates from =5 V Supplies

APPLICATIONS

Data Acquisition Systems
Digital Signal Processing
Spectrum Analysis

DSP Servo Control

GENERAL DESCRIPTION
The AD7882 is a fast, 16-bit self-calibrating A/D convert
consists of a sample-and-hold amplifier, a self-calibratihy
ADC, a 2.5 V reference and versatile interface la
chip controller manages the self-calibrati
reduces linearity, offset and gain e

which is laser trimmed to guarantee accurate control of con
sion time; alternatively, an external clock may be used.

Another feature of the AD7882 is a power-down mode that
reduces power dissipation from its normal operating value of
200 mW to 1 mW.

The AD7882 operates from +5 V supplies. Analog input ranges
can be unipolar, 0 V to 2.5 V, or bipolar, £2.5 V. The analog
input bandwidth is 200 kHz.

In addition to traditional dc accuracy specifications such as
linearity, the AD7882 is also fully specified for dynamic perfor-
mance parameters including harmonic distortion and
signal-to-noise ratio (SNR).

The AD7882 is fabricated in Analog Devices’ Linear Compat-
ible CMOS (LC?MOS), an advanced, mixed technology process
that combines precision bipolar circuits with low power, high
speed CMOS logic. . The part is available in a 44-pm plastic
quad flatpack (PQFP) and 40-pin cerdip.

FUNCTIONAL BLOCK DIAGRAM
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T HIGHLIGHTS
st 2.5 ps Throughput Time
3 us throughput time makes the AD7882 smtable for
of data acquisition applications.

alibration Achieves High Accuracy

A self-calibrating algorithm minimizes linearity, offset and
gain errors. The calibration procedure can also include
external offset and gain errors.

ORDERING GUIDE
Integral

Temperature Nonlinearity | Package

Model Range (LSB) Option*
AD78828Q | -55°Cto +125°C | £0.5 typ Q-40
AD7882TQ | -55°C to +125°C | +1 max Q-40
- ‘AD7882AS' | —40°C to +85°C +0.5 typ - S-44
AD7882BS | —40°C to +85°C +1 max - S-44
AD78828SX | -55°C to +125°C | +£0.5 typ X-44
AD7882TX | -55°C to +125°C | +1 max. X-44

*Q = Cerdip; S = PQFP; X = Cerquad. For outline information see Package
Information section.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7882—SPEC|FICAT|0NS (AVpp =5V = 5%, DVpp =5V = 5%, AVgs =5 V = §%, Vm,.._ 2 5V,

AGND DGND 0 V fcu,,, = 10 MHz, fsmm =400 kHz AII specifications Ty to Ty unless otherwise noted )

. ¢ S A, s© B, T ;
Parameter ' L ! " Versions' | Versions'| Units Test CondltionsIComments
DYNAMIC PERFORMANCE?

Signal to (Noise + Distortion Ratio) 90 90 dB min Ay = 10 kHz, Typical SNR = 92 dB
. .85 . 85. . dB min A = 100 kHz, Typical SNR = 87 dB
THD T . =95 -95 dB max A = 10 kHz, Typical THD =-100 dB
-88 -88 dB max A = 100 kHz, Typical THD =-90 dB
Peak Harmonic or Spurious Noise -98 -98 dB max A = 10 kHz, Typical Peak Harmonic = 100 dB
. -90 -90 dB max Ay = 100 kHz, Typical Péak Harmonic = ~92 dB
Intermodulation Distortion (IMD) [
2nd Order Terms ) -88 | -88 dB max fa = 98 kHz, fz = 100 kHz
3rd Order Terms - . 88 -88 dB max L
Throughput Time 2.5 2.5 Us max
Aperture Delay - 10 10 ns typ
Aperture Jitter 20 20 ps typ
Noise 70 70 uV rms typ
DC ACCURACY?
Resolution 16 16 Bits
Minimum Resolution for Which No Missing :
Codes are Guaranteed . 16 16 Bits
Integral Nonlinearity o +1/2, +1/2 LSB typ
Integral Nonlinearity “ ) *+1.0 LSB max
Differential Nonlinearity +0.9 0.5 LSB max |
Unipolar Offset Error +2 . +2
Unipolar Gain Error +2 ‘ +2
Bipolar Zero Error )
Bipolar Positive Gain Error
Bipolar Negative Gain Error
POWER SUPPLY REJECTION
AVDD Only
AVSS Only
ANALOG /P : B
Input Current Input Range =0 Vto+2.5Vor 2.5V
Input Capacitance? :
REFERENCE OUTPUT
Vrerout @ +25°C 2.5 "Volts Nominal | 1%
Vrzerout Tempco 20 20 ppm/°C typ )
REFERENCE INPUT
Vrerin Range 2.5 2.5 Volts +2%
Vrern Current +1 +1 PA max
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 Volts min
Input Low Voltage, Vi 0.8 0.8 Volts max
Input Current 4 10 +10 VA max
Input Capacitance® . 10 10 pF max
SLEEP INPUT o
Input High Voltage, Ving - "] Vpp-0.2 Vpp-0.2 | Volts min
Input Low Voltage, Vit 0.2 0.2 Volts.max
CLKIN INPUT
Negative Trigger Level =2 -2 Volts min This is the Trigger Level for Choosing Intemal
Clock Operation of the Device
NOTES

Temperature ranges are as follows: A, B Versions: ~40°C to +85°C; S, T Versions: -55°C to +125°C.
2Specifications apply after calibration.
Sample tested at +25°C to ensure compliance.

Specifications subject to change without notice.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ANALOG __ LCZMOS
DEVICES 12-B|t 3.3 V Sampling ADC

AD7883

FEATURES FUNCTIONAL BLOCK DIAGRAM
Battery-Compatible Supply Voltage: Guaranteed Specs .
for Vppof 3Vto 3.6 V "fnL
12-Bit Monolithic A/D Converter Y
50 e Troughpu e v e 1)
15 ps Conversion Time wa Q) ] Pt MoDE
5 ps On-Chip Track/Hold Amplifier v CIRCUIT
Low Power e )
Power Save Mode: 1 mW typ Ve O
Normal Operation: 8 mW typ AG’::: &
70 dB SNR
Small 24-Lead SOIC and 0.3" DIP Packages a0
APPLICATIONS CLKIN ()
Battery Powered Portable Systems CONVSTQ)
Laptop Computers rRD Q)
BUSY O STATE AD7883
BUFFERS
foxe] O
DB11 DBO DGND
GENERAL DESCRIPTION PRODUCT HIGHLIGHTS
The AD7883 is a high speed, low power, 12-bit A/D converter 1. 3 V Operation
which operates from a single +3 V to +3.6 V supply. It consists The AD7883 is guaranteed and tested with a supply voltage
of a 5 ps track/hold amplifier, a 15 s successive-approximation of 3 V to 3.6 V. This makes it ideal for battery-powered ap-
ADC, versatile interface logic and a multiple-input-range circuit. plications where 12-bit A/D conversion is required.
The part also includes a power save feature. 2. Fast Conversion Time
Fast bus access times and standard control inputs ensure easy 15 ps conversion time and 5 ps acquisition time allow for
interfacing to modern microprocessors and digital signal large input signal bandwidth. This performance is ideally
Processors. suited for applications in areas such as telecommunications,
The AD7883 features a total throughput time of 20 ps and can audio, sonar and radar signal processing.
convert full power signals up to 25 kHz with a sampling fre- 3. Low Power Consumption
quency of 50 kHz. 1 mW power consumption in the power-down mode makes

In addition to the traditional dc accuracy specifications such as the part ideally suited for portable, hand held, battery pow-
linearity, full-scale and offset errors, the AD7883 is also fully ered applications.
specified for dynamic performance parameters including har-

monic distortion and signal-to-noise ratio. ORDERING GUIDE

The AD7883 is fabricated in Analog Devices’ Linear Com- Model Temperature Range | Package Option*
patible CMOS (LC2MOS) process, a mixed technology process N -

that combines precision bipolar circuits with low power CMOS AD7883BN ‘40°C to +85°C N-24

logic. The part is available in a 24-pin, 0.3 inch-wide, plastic AD7883BR —40°C to +85°C R-24
dual-in-line package (DIP) as well as a small 24-lead SOIC *N = Plastic DIP; R = SOIC (Small Outline Integrated Circuit). For outline
package. information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/iwww.analog.com.
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AD7883—SPECIFICATIONS iz o s oo ot as s shmmsntsty

Parameter \ | B Versions! | Units Test Conditions/Comments ; s Ly
DYNAMIC PERFORMANCE? -
Signal-to-Noise Ratio® (SNR) 69 dBmin . Typically SNR Is 71 dB
Vin = 1 kHz Sine Wave, fsampr e = 50 kHz
Total Harmonic Distortion (THD) -80 dB typ Vi~ = 1 kHz Sine Wave, fsampre = 50 kHz
Peak Harmonic or Spurious Noise -80 dB typ Vi = 1 kHz, fsampre = 50 kHz
Intermodulation Distortion (IMD)
Second Order Terms k -80 dB typ fa = 0.983 kHz, fb = 1.05 kHz, fsayprs = 50 kKHz
Third Order Terms -80 dB typ fa = 0.983 kHz, fb = 1.05 kHz, fsampi e =50 kHz
DC ACCURACY ! .
Resolution 12 Bits All DC ACCURACY Specifications Apply for the Two
v Analog Input Ranges
Integral Nonlinearity } +2 LSB max .
Differential Nonlinearity +1 LSB max Guaranteed Monotonic
Full-Scale Error ) +20 LSB max
Bipolar Zero Error +12 LSB max
Unipolar Offset Error +3 LSB max
ANALOG INPUT
Input Voltage Ranges 0 to Vyer Volts See Figure 4
: +VRer Volts See Figure 5
Input Resistance 10 © | MQ min 0 to Vygr Range
5/12 kQ min/max 8 kQ typical: +Vrgr Range
REFERENCE INPUT i
Vrer (For Specified Performance) Vop ‘ v
Irer 1.2 mA max
LOGIC INPUTS
CONVST, RD, CS, CLKIN
Input High Voltage, Vi 2.1 V min
Input Low Voltage, Vine 0.6 V max
Input Current, Ipy +10 PA max Vin=0VorVpp
Input Capacitance, Cpy? 10 pF max
MODE INPUT :
Input High Voltage, Vinu Vpp - 0.2 A%
Input Low Voltage, Vine 0.2 \%
Input Current, Iy +100 VA max Vin=0VorVpp
Input Capacitance, Cpy* - 10 pF max
LOGIC OUTPUTS ‘ '
DBI11-DB0, BUSY ) )
Output High Voltage, Vou . 2.4 V min Isource = 200 pA
Output Low Voltage, Vor, 0.4 V max Iszvk = 0.8 mA
DB11-DB0
Floating-State Leakage Current +10 MA max
Floating-State Output Capacitance* | 10 pF max
CONVERSION
Conversion Time 15 us max forkin = 2 MHz
Track/Hold Acquisition Time 5 ps max
POWER REQUIREMENTS
Vop +3.3 V nom +3 V to +3.6 V for Specified Performance
Ipp
Normal Power Mode @ +25°C 3 mA max Typically 2 mA; MODE = Vpp
Tumwto Tyax 4 mA max Typically 2.5 mA; MODE = Vpp
Power Save Mode @ +25°C 400 UA max Logic Inputs @ 0 V or Vpp; MODE = 0 V; Typically 250 pA
Ty 10 Tyax 800 MA max Logic Inputs @ 0 V or Vpp; MODE = 0 V; Typically 300 pA
Power Dissipation
Normal Power Mode @ +25°C 11 mW max Vbp = 3.6 V: Typically 8 mW; MODE = Vpp
Tym to Tpax 15 mW max Vpp = 3.6 V: Typically 9 mW; MODE = Vpp
Power Save Mode @ +25°C 1.5 mW max Vpp = 3.6 V: Typically 1| mW; MODE =0V
Twmm t0 Tuax 3 mW max Vpp = 3.6 V: Typically 1 mW; MODE=0V
NOTES
Temperature range is as follows: B Versions, —40°C to +85°C.
VN = 0 t0 Vigg.

3SNR calculation includes distortion and noise components.
“Sample tested @ +25°C to ensure compliance.

Specifications subject to change without notice:
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ANALOG L ~ LC2moS
DEVICES 16-Bit, High Speed Sampling ADCs

AD7884/AD7885

FEATURES FUNCTIONAL BLOCK DIAGRAMS
Monolithic Construction

Fast Conversion: 5.3 us B s AGNDS AGNOF Voo AVes Voo Ves
High Throughput: 166 kSPS A

Low Power: 250 mW v o ¥ = AD7884
APPLICATIONS 5V F A sw1

Automatic Test Equipment

Medical Instrumentation
Industrial Control

Data Acquisition Systems
Robotics

GENERAL DESCRIPTION

The AD7884/AD7885 is a 16-bit monolithic analog-to-digital
converter with internal sample-and-hold and a conversion time
of 5.3 ps. The maximum throughput rate is 166 kSPS. It uses a
two pass flash architecture to achieve this speed. Two input
ranges are available: 5 V and £3 V. Conversion is initiated by
the CONVST signal. The result can be read into a microproces-
sor using the CS and RD inputs on the device. The AD7884 has
a 16-bit parallel reading structure while the AD7885 has a byte
reading structure. The conversion result is in 2s complement

gigl

co de. +3Vin AGNDS AGNDF AVpp AVss Vbp Vss
The AD7884/AD7885 has its own internal oscillator which con- R RS 3ka — AD7885
trols conversion. It runs from +5 V supplies and needs a Vigg+ 15V S s o
o6
of +3 V. 5VinF R1 sw1
5kQ
The AD7884 is available in a 40-pin plastic DIP package and in

a 44-pin PLCC package.

The AD7885 is available in a 28-pin plastic DIP package and
the AD7885A is available in a 44-pin PLCC package.

ORDERING GUIDE
Linearity .

Temperature |Error SNR | Package
Model' Range (% FSR) | (dB) | Option®
AD7884AN |-40°C to +85°C 84 N-40A
AD7884BN [-40°C to +85°C (£0.0075 84 N-40A
AD7884AP |-40°C to +85°C 84 P-44A )} o
AD7884BP (-40°C to +85°C {+0.0075 84 P-44A Veere F VeersS Vmw  Veee GND GCONVST BUSY DGND
AD7885AN |~40°C to +85°C 84 N-28A '
AD7885BN [-40°C to +85°C |+0.0075 84 N-28A
AD7885AAP |-40°C to +85°C 84 P-44A
AD7885ABP |-40°C to +85°C [{+£0.0075 84 P-44A
NOTES
!Analog Devices reserves the right to ship cerdip (Q) packages in lieu of plastic
DIP (N) packages.

2N = Plastic DIP; P = Plastic Leaded Chip Carrier (PLCC). For outline infor-
mation see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://lwww.analog.com.
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AD7884/AD7885/AD78BIA—-SPEGIFICATIONS v, - .5v -« 5%, sv 2 5. vurss

=+43V; ABND DGND = GND 0V; fsampue = 166 kHz. All speclflcatlons Twn to Tuax, unless otherwise noted.) -

"Temperature ranges are as follows: A, B Versions: ~-40°C to +85°C.

V=15V,

A ‘B
Parameter Version"?? | Versions®?? | Units Test Conditions/Comments
DC ACCURACY.
- Resolution 16 16 Bits
Minimum Resolution for Which-
No Missing Codes Are Guaranteed | 16 16 Bits
Integral Nonlinearity +0.0075 % FSR max Typically 0.003% FSR
Positive Gain Error +0.03 +0.03 % FSR typ AD7885AN/BN: 0.1% typ
Positive Gain Error +0.05 % FSR max AD7885BN: 0.2% max
Gain TC* {£2 12 ppm FSR/°C typ
Bipolar Zero Error +0.05 1£0.05 % FSR typ
Bipolar Zero Error ) | £0.15 % FSR max
Bipolar Zero TC* +8 | +8 ppm FSR/°C typ )
Negative Gain Error +0.03 +0.03 % FSR typ AD7885AN/BN: 0.1% typ '
Negative Gain Error : +0.05 % FSR max AD7885BN: 0.2% max
Offset TC* +2 12 ppm FSR°C typ '
Noise 120 120 WV rms typ 78 uV rms typical in +3 V Input Range
DYNAMIC PERFORMANCE '
Signal to.(Noise + Distortion) Ratio 84 84 dB min Input Signal: +5 V, 1 kHz Sine Wave, Typically 86 dB
82 82 dB typ Input Signal: £5 V, 12 kHz Sine Wave
Total Harmonic Distortion -88 -88 dB max Input Signal: 5V, 1 kHz Sine Wave
-84 -84 dB typ Input Signal: +5 V, 12 kHz Sine Wave
Peak Harmonic or Spurious Noise -88 -88 dB max Input Signal: +5 V, 1 kHz Sine Wave
Intermoduiation Distortion (IMD)
2nd Order Terms -84 -84 dB typ fa=115 kHz fg = 12 kHz, fsampre = 166 kHz
3rd Order Terms | -84 -84 dB typ fy = 11.5 kHz, fg = 12 kHz, fsampr = 166 kHz
CONVERSION TIME
Conversion Time 5.3 5.3 Hs max
Acquisition Time 2.5 2.5 Hs max
Throughput Rate 166 166 kSPS max There is an overlap between conversion and acquisition.
ANALOG INPUT
Voltage Range 5" +5 Volts
+3 +3 Volts
Input Current +4 +4 mA max
REFERENCE INPUT
Reference Input Current 5 5 mA max Veer +S=+3V
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 V min Vpp =5V 5%
Input Low Voltage, Vi 0.8 0.8 V max Vop =5V 5%
Input Current, Iy +10 +10 HA max Input Level = 0 V to Vpp
Input Capacitance, Cpy? 10 10 pF max
LOGIC OUTPUTS )
Output High Voltage, VOH 4.0 4.0 V min ISOURCE =40 pA
Output Low Voltage, VoL 0.4 0.4 V max Isvk = 1.6 mA
DB15-DB0
Floating-State Leakage Current 10 10 HA max
Floating-State Output Capacitance* | 15 15 pF max
POWER REQUIREMENTS
Vbp +5 +5 V nom 5% for Specified Performance
Vss -5 -5 V nom +5% for Specified Performance
Ipp 35 35 mA max Typically 25 mA
Iss 30 30 mA max Typically 25 mA
Power Supply Rejection Ratio
AGain/AVpp 86 86 dB typ
AGain/AVsg 86 86 dB typ
Power Dissipation 325 325 mW max Typically 250 mW
NOTES

3The AD7885AAP has the same specs as the AD7884AP. The AD7885ABP has the same specs as the AD7884BP.

*Sample tested to ensure compliance.

Specifications subject to change without notice.
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ANALOG
DEVICES

LC?MOS 8-Channel, 12-Bit,
Serial, Data Acquisition System

AD7890

FEATURES
Fast 12-Bit ADC with 5.9 ps Conversion Time
Eight Single-Ended Analog Input Channels
Selection of Input Ranges:

+10 V for AD7890-10

0V to +4.096 V for AD7890-4

0V to +2.5 V for AD7890-2
Allows Seperate Access to Multiplexer and ADC
On-Chip Track/Hold Amplifier
On-Chip Reference
High Speed, Flexible, Serial Interface
Single Supply, Low Power Operation (50 mW max)
Power Down Mode (75 pW typ)

GENERAL DESCRIPTION

The AD7890 is an eight-channel 12-bit data acquisition system.
The part contains an input multiplexer, an on-chip track/hold
amplifier, a high-speed 12-bit ADC, a +2.5 V reference and a
high speed, serial interface. The part operates from a single

+5 V supply and accepts an analog input range of £10 V
(AD7890-10), 0 to +4.096 V (AD7890-4) and 0 to +2.5V
(AD7890-2).

The multiplexer on the part is independently accessible. This al-
lows the user to insert an antialiasing filter or signal condition-
ing, if required, between the multiplexer and the ADC. This
means that one antialiasing filter can be used for all eight chan-
nels. Connection of an external capacitor allows the user to ad-
just the time given to the multiplexer settling to include any
external delays in the filter or signal conditioning circuitry.

Output data from the AD7890 is provided via a high speed bidi-
rectional serial interface port. The part contains an on-chip con-
trol register, allowing control of channel selection, conversion
start and power-down via the serial port. Versatile, high speed
logic ensures easy interfacing to serial ports on microcontrollers
and digital signal processors.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the AD7890 is also speci-
fied for dynamic performance parameters including harmonic
distortion and signal-to-noise ratio.

Power dissipation in normal mode is low at 30 mW typ and the
part can be placed in a standby (power-down) mode if it is not
required to perform conversions. The AD7890 is fabricated in
Analog Devices’ Linear Compatible CMOS (LC2MOS) process,
a mixed technology process that combines precision bipolar cir-
cuits with low power CMOS logic. The part is available in a
24-pin, 0.3" wide, plastic or hermetic dual-in-line package or in
a 24-pin small outline package (SOIC).

FUNCTIONAL BLOCK DIAGRAM

v, MUX SHA REF OUT/
0D OUT IN  REFIN

) Cexr

) ConvsT

AGND AGND DGND CLK SCLK TFS RFS DATA DATA SMODE
IN ouT  IN

*NO SCALING ON AD7890-2
ORDERING GUIDE

Temperature Linearity Package

Model Range Error Option*
AD7890AN-2 —40°C to +85°C +1LSB N-24
AD7890BN-2 -40°C to +85°C +1/2 LSB N-24
AD7890AR-2 —40°C to +85°C +1LSB | R-24
AD7890BR-2 -40°C to +85°C +1/2LSB R-24
AD7890SQ-2 -55°C to +125°C | £1 LSB Q-24
AD7890AN-4 —-40°C to +85°C +1LSB N-24
AD7890BN-4 —40°C to +85°C +1/2 LSB N-24
AD7890AR-4 -40°C to +85°C +1LSB R-24
AD7890BR-4 —-40°C to +85°C +1/2 LSB R-24
AD7890SQ-4 -55°C to +125°C | £1LSB " Q-24
AD7890AN-10 | —40°C to +85°C +1LSB N-24
AD7890BN-10 | —40°C to +85°C +1/2LSB N-24
AD7890AR-10 | —40°C to +85°C +1LSB R-24
AD7890BR-10 -40°C to +85C +1/2 LSB R-24
AD7890SQ-10 | -55°Cto +125°C | +1LSB Q-24

*N = Plastic DIP; Q = Cerdip; R = SOIC. For outline information see Package
Information section.

AD7890 PINOUT
] .
AGND [T] e 23] REF OUT/REF IN
SMODE [ 2] 23] Vine
DGND [3] 122) Viy
Cexr E (21] Vine
Convst 5] [20] Vins
cLkin [ ?;7::3' 18] Ving
SCLK [7] (Not to Scale) [18] Vins
%S [8] [17] Vine
RFs [9] [16] Ving
DATA OUT [10) [15] aaND
DATAIN [11] [13] sHaIN
Voo [12 [13] Muxout

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7890-SPECIFICATION:

(V.,,, =+5V, AGND = DGND = 0V, REF IN = +2.5 V, fy 1y = 2.5 MHz external, MllX UUT
_connect to SHA IN. All specifications Ty, to Thax unless otherwise noted.) .

Parameter A Versions' | B Versions | S Version | Units Test Conditions/Comments i
DYNAMIC PERFORMANCE Using External CONVST. Any Channel ~
Signal to (Noise + Distortion) Ratio® | 70 70 - 70 dB min fin'= 10 kHz Sine Wave, fsamprr = 100 kHz?
Total Harmonic Distortion (THD)? | -78 -78 -78 dB max fin = 10 kHz Sine Wave, fsavprs = 100 kKHZ
Peak Harmonic or Spurious Noise? -79 ~79 -79 dB max fin = 10 kHz Sine Wave, fsamprs = 100 kHz?
Intermodulation Distortion fa = 9 kHz, fb = 9.5 kHz, fsampre = 100 kHz?
2nd Order Terms . -80 -80 -80 dB typ
3rd Order Terms -80 -80 -80 dB typ .
Channel-to-Channel Isolation’ -80 -80 -80 dB max fiv = 1 kHz Sine Wave
DC ACCURACY
Resolution 12 12 12 Bits
Minimum Resolution for Which
No Missing Codes Are Guaranteed { 12 12 12 Bits
Relative Accuracy? *1 +0.5 +1 LSB max
Differential Nonlinearity? +1 +1 +1 LSB max
Positive Full-Scale Error* 2.5 +2.5 2.5 LSB max
Full-Scale Error Match? 2 2 2 LSB max
AD7890-2, AD7890-4
Unipolar Offset Error? +2 +2 +2 LSB max
Unipolar Offset Error Match 2 2 2 LSB max
AD7890-10 Only
Negative Full-Scale Error? +2 +2 +2 LSB max
Bipolar Zero Error? +4 +4 +4 LSB max
Bipolar Zero Error Match 2 2 2 LSB max
ANALOG INPUTS
AD7890-10
Input Voltage Range +10 +10 +10 Volts
Input Resistance 20 20 20 kQ min
AD7890-4
Input Voltage Range 0to +4.096 | 0to +4.096 | 0 to +4.096 | Volts
Input Resistance 11 11 11 kQ min
AD7890-2 ‘
Input Voltage Range 0to+2.5- 0to+2.5 0to +2.5 Volts
Input Current 50 50 200 nA max
MUX OUT OUTPUT :
Output Voltage Range 0to+2.5 0to+2.5 0to+2.5 Volts
Output Resistance . .
(AD7890-10, AD7890-4) 3/5 3/5 3/5 kQ min/kQ max
(AD7890-2) . 2 2 2 kQ max Assuming Viy Is Driven from Low Impedance
SHA IN INPUT .
Input Voltage Range 0to+2.5 0to+2.5 0to +2.5 Volts
Input Current +50 - +50 +50 nA max
REFERENCE OUTPUT/INPUT
REF IN Input Voltage Range 2.375/2.625 | 2.375/2.625 | 2.375/2.625 | Vmin/Vmax |[2.5V+ 5%
Input Impedance 1.6 1.6 1.6 kQ min Resistor Connected to Internal Reference Node
Input Capacitance® 10 10 10 pF max
REF OUT Output Voltage 2.5 25 2.5 V nom
REF OUT Error @ +25°C +10 +10 *10 mV max
Tum to Tymax +20 +20 +25 mV max
REF OUT Temperature Coefficient | 25 25 25 ppm/°C typ
REF OUT Output Impedance 2 2 2 kQ nom
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 2.4 V min Vpp=5V+5%
Input Low Voltage, VinL 0.8 0.8 0.8 V max Vop=5V5%
Input Current, Iy +10 +10 +10 MA max Vin =0V to Vpp
Input Capacitance, Cpy® 10 10 10 pF max

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2MOS 8-Channel, 12-Bit

High Speed Data Acquisition System

AD7891

FEATURES
Fast 12-Bit ADC with 1.6 ps Conversion Time
Eight Single-Ended Analog Input Channels
Overvoltage Protection on Each Channel
Selection of Input Ranges:

+5V, =10 V for AD7891-1

Oto+25V,0to +5V, 2.5V for AD7891-2
Parallel and Serial Interface
On-Chip Track/Hold Amplifier
On-Chip Reference
Single Supply, Low Power Operation (85 mW max)
Power-Down Mode (75 pW typ)

APPLICATIONS

Data Acquisition Systems

Motor Control

Mobile Communication Base Stations
Instrumentation

GENERAL DESCRIPTION

The AD7891 is an eight-channel 12-bit data acquisition system
with a choice of either parallel or serial interface structure. The
part contains an input multiplexer, an on-chip track/hold
amplifier, a high speed 12-bit ADC, a +2.5 V reference and a
high speed interface. The part operates from a single +5 V
supply and accepts a variety of analog input ranges across two
models, the AD7891-1 (£5 V and £10 V) and the AD7891-2
OVto+25V,0Vto+5Vand £2.5V).

The AD7891 provides the option of either a parallel interface or
serial interface structure determined by the MODE pin. The
part has standard control inputs and fast data access times for
both the serial and parallel interfaces which ensures easy
interfacing to modern microprocessors, microcontrollers and
digital signal processors.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the part is also specified for
dynamic performance parameters including harmonic distortion
and signal-to-noise ratio.

Power dissipation in normal mode is 90 mW typical while in
the standby mode this is reduced to 75 uyW typ. The part is
available in a 44-pin plastic quad flat-pack (PQFP) and a 44-
lead plastic leaded chip carrier (PLCC).

PRODUCT HIGHLIGHTS

1. The AD7891 is a complete monolithic 12-bit data acquisition
system combining an eight-channel multiplexer, 12-bit ADC,
+2.5 V reference and track/hold amplifier on a single chip.

2. The AD7891-2 features a conversion time of 1.6 s and an
acquisition time of 0.4 ps. This allows a sample rate of
500 kSPS when sampling one channel and 62.5 kSPS when
channel hopping. These sample rates can be achieved using

3.

<
5
O
xc2

FUNCTIONAL BLOCK DIAGRAM

REF OUT/
REF IN REF GND
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PQFP Pinout
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either a software or hardware convert start. The AD7891-1
has an acquisition time of 0.6 us when using a hardware
convert start and an acquisition time of 0.7 ps when using a
software convert start. These acquisition times allow sample
rates of 454.5 kSPS and 435 kSPS respectively for hardware
and software convert start.

Each channel on the AD7891 has overvoltage protection.
This means that an overvoltage on an unselected channel
does not affect the conversion on a selected channel. The
AD7891-1 can withstand overvoltages of £17 V.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7831-SPECIFICATION

(Vop=+5V % 5%, AGND =DGND =0 V, REF IN = +2 5V.All speclflcatlons T,,... to Tm
unless otherwise noted.)

B s ‘ -
Parameter Vex'slonl Version- Units Test Conditions/Comments
DYNAMIC PERFORMANCE? Sample Rate = 454.5 kSPS> (AD7891-1),
K 500 kSPS> (AD7891-2). Any Channel
Signal to (Noise+Distortion) Ratio*
@ +25°C 70 70 dB min
Ty to Tyax 70 70 dB min
Total Harmonic Distortion* -78 -78 dB max
Peak Harmonic or Spurious Noise* . ..| -80 -80 dB max »
Intermodulation Distortion* fa = 9 kHz, fb = 9.5 kHz
2nd Order Terms -80 -80 dB typ
3rd Order Terms -80 - -80 dB typ
Channel-to-Channel Isolation* -80 -80 dB max
DC ACCURACY : Any Channel
Resolution 12 12 Bits
Minimum Resolution for Which
" No Missing Codes are Guaranteed 12 12 Bits
Relative Accuracy? +1 +3/4 LSB max
Differential Nonlinearity* +1 +1 LSB max
Positive Full-Scale Error* +3 +3 LSB max
Full-Scale Error Match* +3/2 +3/2 LSB max
Unipolar Offset Error +3 +3 LSB max Input Ranges of 0 Vto +2.5V,0Vto +5V
Unipolar Offset Error Match 1 1 LSB max Input Ranges of 0. Vto +2.5V,0Vto +5V
Negative Full-Scale Error* +3 +3 LSB max Input Ranges of £2.5 V, 25V, £10V
Bipolar Zero Error +4 +4 LSB max Input Ranges of £2.5V,+5V, 10V
Bipolar Zero Error Match 3/2 3/2 LSB max Iniput Ranges of +2.5V, +5V, 10V
ANALOG INPUTS
AD7891-1 Input Voltage Range : :
+5 +5 Volts Input Applied to Both Viyxa and Vinxs
+10 +10 Volts ~ Input Applied to Vinxa, Vings = AGND
AD7891-1 Vyxa Input Resistance 7.5 =75 kQ min Input Range of +5 V
AD7891-1 Vinxa Input Resistance 15 15 kQ min Input Range of £10 V
AD7891-2 Input Voltage Range
: 0to +2.5 010 +2.5 Volts Input Applied to Both Viyxa and Vinxp
0to+5 0to+5 Volts Input Applied to Vinxa, Vings = AGND
2.5 +2.5 Volts Input Applied to Viyxas Vinxs = REF IN®
AD7891-2 Vinxa Input Resistance 1.5 1.5 kQ min Input Ranges of £2.5 Vand 0 to +5 V
AD7891-2 Vinxa Input Current 150 +50 nA max Input Range of 0 V to +2.5 V
REFERENCE INPUT/OUTPUT -
REF IN Input Voltage Range ©2.375/2.625 | 2.375/2.625 | Vmin/Vmax | 25V 5%
Input Impedance : 1.6 1.6 kQ min Resistor Connected to Internal Reference
: Node
Input Capacitance® 10 10 pF max
REF OUT Output Voltage 2.5 25 V nom
REF OUT Error @ +25°C +10 +10 mV max
Tumm to. Tvax +20 +20 mV max
. REF OUT Temperature Coefficient 25 25 ppm/°C typ
REF OUT Output Impedance 5 5 kQ nom See REF IN Input Impedance.
LOGIC INPUTS. * : :
JInput High Voltage, Ving 2.4 2.4 V min Vpp=5Vt5%
Input Low Voltage, Vpq 0.8 0.8 | V max Vpp=5V+5%
Input Current, Iy - +10 +10 MA max
Input Capacitance,® Cry 10 .10 pF max

Specifications subject to change without notice. - -
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LC2MOS Single Supply,
12-Bit 600 kSPS ADC

AD7892

ANALOG
DEVICES

FEATURES FUNCTIONAL BLOCK DIAGRAM
Fast 12-Bit ADC with 1.47 ps Conversion Time
600 kSPS Throughput Rate (AD7892-3) REF OUTIREFIN Voo
500 kSPS Throughput Rate (AD7892-1, AD7892-2) ~
Single Supply Operation REFERENCE AD7892 MODE
On-Chip Track/Hold Amplifier O DBo
Selection of Input Ranges: DB2
+10 V or =5 V for AD7892-1 128 oyeoLK
0V to +2.5 V for AD7892-2 Ving SIGNAL Apc DB5/SDATA
+2.5 V for AD7892-3 7 3: SCALING DB1OLOW
High Speed Serial and Parallel Interface TRACKHOLD pB1ILOW
Low Power, 60 mW typ L
Overvoltage Protection on Analog Inputs (AD7892-1 CONTROL LOGIC
and AD7892-3)
GENERAL DESCRIPTION CS RD EOC CONVST AGND DGND STANDBY
The AD7892 is a high speed, low power, 12-bit A/D converter
that operates frpm a singl? +5’V supply. The part contains a PIN CONFIGURATION
1.47 ps successive approximation ADC, an on-~chip track/hold
amplifier, an internal +2.5 V reference and on-chip versatile DIP and SOIC
interface structures that allow both serial and parallel connec- —— :
tion to a microprocessor. The part accepts an analog input range Voo [1]e 4] ConvsT
of £10 V or £5 V (AD7892-1), 0 V to +2.5 V (AD7892-2) and STANDBY [2] =] E6C
+2.5 V (AD7892-3). Overvoltage protection on the analog inputs Vie [3] 2] cs
for the AD7892-1 and AD7892-3 allows the input voltage to go Vi % 21] RO
to £17 V or £7 V respectively without damaging the ports. REF OUT'T:':: [:: AD7892 % z:: as8)
The AD7892 offers a choice of two data output formats: a MoDE (7] (m‘{;"’m i3] DB2
single, parallel, 12-bit word or serial data. Fast bus access times DB11LOW % 7] DBIRFS
and standard control inputs ensure easy parallel interface to DB1OLOW [8 6] DB4/CSCLK
microprocessors and digital signal processors. A high speed DB9 [10] [1%] DBS/SDATA
serial interface allows direct connection to the serial ports of oBs [i1] 4] bGND
microcontrollers and digital signal processors. DB7 (12 [15] pBs
ORDERING GUIDE
Input Sample Relative Temperature Package
Model Range Rate Accuracy Range Option!
AD7892AN-1 +5Vortl0V 500 kSPS —40°C to +85°C N-24
AD7892BN-1 +5Vort10V 500 kSPS +1LSB" -40°C to +85°C N-24
AD7892AR-1 +5Vortl0V 500 kSPS —40°C to +85°C R-24
AD7892BR-1 +5Vortl0V 500 kSPS +1 LSB —40°C to +85°C R-24
AD7892SQ-1 +5Vort10V 500 kSPS +1LSB —55°C to +125°C Q-24
AD7892AN-2 0Vto+2.5V 500 kSPS —40°C to +85°C N-24
AD7892BN-2 0Vto+25V 500 kSPS +1 LSB —40°C to +85°C N-24
AD7892AR-2 0Vto+25V 500 kSPS -40°C to +85°C R-24
AD7892BR-2 0Vto+25V 500 kSPS +1 LSB —-40°C to +85°C R-24
AD7892AN-3 +25V 600 kSPS —40°C to +85°C N-24
AD7892BN-3 25V 600 kSPS +1LSB —40°C to +85°C N-24
AD7892AR-3 25V 600 kSPS —40°C to +85°C R-24
AD7892BR-3 25V 600 kSPS +1 LSB —40°C to +85°C R-24
EVAL-AD7892-2CB? — Evaluation Board
EVAL-AD7892-3CB? - Evaluation Board
EVAL-CONTROL BOARD? - Controller Board

NOTES :

N = Plastic DIP; R = SOIC; Q = Cerdip. For outline information see Package Information section.

2These boards can be used as stand-alone evaluation boards or in conjunction with the EVAL-CONTROL BOARD for evaluation/demonstration purposes.
*This board is a complete unit allowing a PC to control and communicate with all Analog Devices’ evaluation boards ending in the CB designators.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7892—SPECIFICATION

(Vpp=+5V = 5%, AGND = DGND =0V, REF IN = +2.5V. AII speclﬂcatlons Tm" to me

unless otherwise noted.)
Parameter A Versions' | B Versions | S Version’ Units Test Conditions/Comments
DYNAMIC PERFORMANCE :
AD7892-1, AD7892-2 foy = 100 kHz. fsamprs = 500 kSPS
Signal to (Noise + Distortion) Ratio® | 70 70 70 dB min
Total Harmonic Distortion® -80 -80 -8 dB max
Peak Harmonic or Spurious Noise? -81 -81 19 dB max
Intermodulation Distortion* ) fa = 49 kHz, fb = 50 kHz
2nd Order Terms -80 -80 -78 dB max
3rd Order Terms -80 -80 -78 dB max .
AD7892-3 fin = 100 kHz. fsampre = 600 kSPS
Signal to (Noise + Distortion) Ratio®> | 70 70 dB min o
Total Harmonic Distortion® -78 -8 dB max
Peak Harmonic or Spunous Noise® -79 =79 dB max
Intermodulation Distortion® fa = 49 kHz, fb = 50 kHz
2nd Order Terms -78 -78 dB max
3rd Order Terms 78 -78 dB max
DC ACCURACY
Resolution 12 12 12 Bits
Minimum Resolution for Which No
Missing Codes Are Guaranteed 12 12 12 Bits
Relative Accuracy® +1 +1 LSB max
Differential Nonlinearity® 1 +1 LSB max
Positive Full-Scale Error® +4 +4 +5 LSB max
AD7892-1 .
Negative Full-Scale Error® +4 +4 +5 LSB max
Bipolar Zero Error® +3 +2 +3 LSB max
AD7802-3
Negative Full-Scale Error® +4 +4 LSB max
Bipolar Zero Error® +4 +3 LSB max
AD7892-2 Only
Unipolar Offset Error® +4 +3 +4 LSB max
ANALOG INPUT
AD7892-1
Input Voltage Range +10 +10 +10 Volts .| Input Applied to Vin; with Vin, Grounded
Input Voltage Range +5 +5 +5 _ Volts Input Applied to Vi, and Vpy,
Input Resistance 8 8 8 kQ min Input Applied to Vpy; with Vi, Grounded
AD7892-2
Input Voltage Range on Vi 0to+2.5 0to +2.5 0to+2.5 Volts Input Applied to Vin;
Input Current 10 10 50 nA max
Input Voltage Range on Vpy, +50 +50 +50 mV max
AD7892-3 ‘ ’
Input Voltage Range on Vi, *2.5 +2.5 Volts Input Applied to Viy
Input Resistance : 2 2 kQ min
REFERENCE OUTPUT/INPUT
REF IN Input Voltage Range 2.375/2.625 | 2.375/2.625| 2.375/2.625 | Vmin/Vmax | 25V 5%
Input Impedance 1.6 1.6 1.6 kQ min Resistor Connected to Internal Reference Node
Input Capacitance* 10 10 10 pF max
REF OUT Output Voltage 2.5 2.5 2.5 V nom
REF OUT Error @ +25°C +10 +10 +10 mV max
T to Tuax +20 +20 +25 mV max
REF OUT Temperature Coefficient | 25 25 25 ppm/°C typ
REF OUT Output Impedance 5.5 5.5 5.5 kQ nom
CONVERSION RATE
Conversion Time 1.47 1.47 Us max AD7892-3
Track/Hold Acquisition Time? 0.2 0.2 Us max AD7892-3
Conversion Time 1.6 1.6 1.68 Hs max AD7892-1 and AD7892-2
Track/Hold Acquisition Time? 0.4 0.4 0.32. s max AD7892-1 and AD7892-2
POWER REQUIREMENTS )
VD[; +5 +5 +5 V nom +5% for Specified Performance
Inp
Normal Operation 18 18 19 . mA max
Standby Mode®
AD7892-1, AD7892-2 250 250 15 HA typ
AD7892-3 40 40 MA max
Power Dissipation® .
Normal Operation 90 90 95 mW max Vpp = +5 V. Typically 60 mW
Standby Mode®
AD7892-1, AD7892-2 1.25 1.25 0.075 mW typ
AD7892-3 200 200 UW max Vpp = +5 V. Typically 50 mW

Specifications subject to change without notice.
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ANALOG
DEVICES

LC2MOS 12-Bit, Serial 6 s
ADC in 8-Pin Package

AD7893

FEATURES
Fast 12 Bit ADC with 6 ps Conversion Time
8-Pin Mini-DIP and SOIC
Single Supply Operation
High Speed, Easy-to-Use, Serial Iinterface
On-Chip Track/Hold Amplifier
Selection of Input Ranges
+10 V for AD7893-10
+2.5 V for AD7893-3
0V to +2.5 V for AD7893-2
0 V to +5 V for AD7893-5
Low Power: 25 mW typ

GENERAL DESCRIPTION

The AD7893 is a fast, 12-bit ADC which operates from a single
+5 V supply and is housed in a small 8-pin mini-DIP and 8-pin
SOIC. The part contains a 6 ys successive approximation A/D
converter, an on-chip track/hold amplifier, an on-chip clock and
a high speed serial interface.

Output data from the AD7893 is provided via a high speed,
serial interface port. This two-wire serial interface has a serial
clock input and a serial data output with the external serial clock
accessing the serial data from the part.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the AD7893 is also speci-
fied for dynamic performance parameters including harmonic
distortion and signal-to-noise ratio.

The part accepts an analog input range of £10 V (AD7893-10),
+2.5 V (AD7893-3), 0 Vto +5V (AD7893-5) or 0 Vto +2.5V
(AD7893-2) and operates from a single +5 V supply consuming
only 25 mW typical.

The AD7893 is fabricated in Analog Devices’ Linear Compat-
ible CMOS (LC*MOS) process, a mixed technology process
that combines precision bipolar circuits with low power CMOS

FUNCTIONAL BLOCK DIAGRAM

REF IN Voo
AD7893
]
TRACK/
Vin SIGNAL | _HOLD
SCALING* 12.BIT
ADC
CONVST ouTPUT
CONVST( REGISTER
—O——0- O O
AGND DGND SCLK  SDATA

*AD7893-5, AD7893-10, AD7893-3

logic. The part is available in a small, 8-pin, 0.3" wide, plastic or
hermetic dual-in-line package (mini-DIP) and in an 8-pin, small
outline IC (SOIC).

PRODUCT HIGHLIGHTS

1. Fast, 12-Bit ADC in 8-Pin Package
The AD7893 contains a 6 ps ADC, a track’hold amplifier,
control logic and a high speed serial interface, all in an 8-pin
package. This offers considerable space saving over alterna-
tive solutions.

2. Low Power, Single Supply Operation
The AD7893 operates from a single +5 V supply and con-
sumes only 25 mW. This low power, single supply operation
makes it ideal for battery-powered or portable applications.
3. High Speed Serial Interface

The part provides high speed serial data and serial clock lines
allowing for an easy, two-wire serial interface arrangement.

ORDERING GUIDE
Model Temperature Range Linearity Error (LSB) SNR (dB) Package Option*
AD7893AN-2 -40°C to +85°C +1 LSB 70 dB N-8
AD7893BN-2 —-40°C to +85°C +1/2 LSB 72 dB N-8
AD7893AR-2 —-40°C to +85°C +1LSB 70 dB SO-8
AD7893BR-2 —40°C to +85°C +1/2 LSB 72 dB SO-8
AD78938Q-2 -55°C to +125°C +1 LSB 70 dB Q-8
AD7893AN-5 —-40°C to +85°C +1LSB 70 dB N-8
AD7893BN-5 -40°C to +85°C +1/2 LSB 72 dB N-8 -
AD7893AR-5 —-40°C to +85°C +1LSB 70 dB SO-8
AD7893BR-5 -40°C to +85°C +1/2 LSB 72 dB SO-8
AD7893SQ-5 -55°C to +125°C +1LSB » 70dB Q-8
AD7893AN-10 -40°C to +85°C +1LSB 70 dB N-8
AD7893BN-10 -40°C to +85°C +1/2LSB 72 dB N-8
AD7893AR-10 —40°C to +85°C +1LSB 70 dB SO-8
AD7893BR-10 -40°C to +85°C +1/2LSB 72 dB SO-8
AD7893SQ-10 -55°C to +125°C +1LSB 70 dB Q-8
AD7893AN-3t —-40°C to +85°C +1 LSB 70 dB N-8
AD7893AR-31 —-40°C to +85°C +1LSB 70 dB SO-8

*N = Plastic DIP, Q = Cerdip, SO = SOIC. For outline information see Package Information section. $Contact factory for availability.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/lwww.analog.com.
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AD7893—SPECIFICATIONS e nervionatars e

‘ _ ) A B s I A
Parameter - . . Versions' Versions  Version Units Test Conditions/Comments
DYNAMIC PERFORMANCE

Signal to (Noise + Distortion) Ratio?

@ +25°C 70 70 70 dB min fin = 10 kHz Sine Wave, fsampre = 117 kHz
Total Harmonic Distortion (THD)? -80 : -80 =80 ‘dB max fin = 10 kHz Sine Wave, fsampre = 117 kHz
Peak Harmonic or Spurious Noise? -80 -80 -80 dB max fin = 10 kHz Sine Wave, fsampre = 117 kHz
Intermodulation Distortion (IMD)? B fa = 9 kHz, fb = 9.5 kHz, fsampre = 117 kHz

2nd Order Terms -80 -80 -80 dB max )

3rd Order Terms - -80 -80 -80 dB max

.o~ '+ DCACCURACY

| Resolution ' 12 12 12 Bits
Minimum Resolution for which i
No Missing Codes are Guaranteed 12 12 12 Bits
Relative Accuracy® +1 +1/2 +1 LSB max
Differential Nonlinearity? +1 +1 +1 LSB max
Positive Full-Scale Error? +3 +1.5 +3 LSB max
AD7893-2, AD7893-5

Unipolar Offset Error +4 +3 +4 LSB max
AD7893-10, AD7893-3 Only

Negative Full-Scale Error? . +3 +1.5 +3 LSB max

Bipolar Zero Error +4 +2 +4 LSB max

ANALOG INPUT
AD7893-10
- Input Voltage Range +10 +10 +10 Volts

Input Resistance 16 16 16 kQ min
AD7893-3

Input Voltage Range +2.5 +2.5 +2.5 Volts

Input Current 500 500 500 HA max
AD7893-5

Input Voltage Range 0to+5 0to+5 0to +5 Volts

Input Resistance 9 .9 9 kQ min
AD7893-2 ) -

Input Voltage Range 0to +2.5 0to +2.5 0to +2.5 Volts

Input Current 500 500 ' - 500 nA max

REFERENCE INPUT T , L
REF IN Input Voltage Range 2.375/2.625 2.375/2.625 2.375/2.625| V min/V max| 2.5V £ 5%
Input Current 2 2 10 ) MA max
Input Capacitance® 10 10 10 pF max

LOGIC INPUTS - ’

Input High Voltage, Ving 2.4 24 2.4 V min | Vop=5V+5%
Input Low Voltage, Vg 108 0.8 0.8 * | Vmax Vpp=5V+5%
Input Current, Iy +10 +10 *10 .| MA max V=0V to Vpp
Input Capacitance, Cpy® 10 10 10 pF max

LOGIC OUTPUTS
Output ngh Voltage, Vo 4.0 4.0 4.0 V min Isource = 200 LlA
Output Low Voltage, Vor, 0.4 0.4 0.4 V max Ispvk = 1.6 mA
Output Coding )
AD7893-10, AD7893-3 2s Complement
AD7893-2, AD7893-5 Straight (Natural) Binary

CONVERSION RATE ) )
Conversion Time [ 6 6 us max
Track/Hold Acquisition Time? 15 15 1.5 pis max

POWER REQUIREMENTS ’
Vbp L +5 +5 +5 V nom | £5% for Specified Performance
IDD 9 9 9 X mA max ’
Power Dissipation 45 45 45 mW max Typically 25 mW

NOTES

Temperature Ranges are as follows: A, B Versions: —40°C to +85°C, S Versxon -55°C to +125°C.
2See Terminology. -
3Sample tested @ +25°C to ensure compliance.

Specifications subject to'change without notice.
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ANALOG
DEVICES

2.7Vt05.5V, 12-Bit, 8 ps
ADC in 8-Pin SO/DIP

AD7896*

FEATURES

100 kHz Throughput Rate

Fast 12-Bit Sampling ADC with 8 ps Conversion Time
8-Pin Mini-DIP and SOIC

Single +2.7 V to +5.5 V Supply Operation

High Speed, Easy-to-Use, Serial Interface

On-Chip Track/Hold Amplifier

Analog Input Range is 0 V to Supply

High Input Impedance

Low Power: 9 mW typ

GENERAL DESCRIPTION

The AD7896 is a fast, 12-bit ADC which operates from a single
+2.7 V to 5.5 V supply and is housed in a small 8-pin mini-DIP
and 8-pin SOIC. The part contains an 8 pis successive approxi-
mation A/D converter, an on~chip track/hold amplifier, an on-
chip clock and a high speed serial interface.

Output data from the AD7896 is provided via a high speed,
serial interface port. This two-wire serial interface has a serial
clock input and a serial data output with the external serial clock
accessing the serial data from the part.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the AD7896 is also speci-
fied for dynamic performance parameters including harmonic
distortion and signal-to-noise ratio.

The part accepts an analog input range of 0 V to Vpp and oper-
ates from a single +2.7 V to +5.5 V supply consuming only

9 mW typical. The Vpp input is also used as the reference for
the part so that no external reference is required.

The AD7896 features a high sampling rate mode and, for low
power applications, a proprietary automatic power down mode
where the part automatically goes into power down once con-
version is complete and “wakes up” before the next conversion
cycle.

The part is available in a small, 8-pin, 0.3" wide, plastic or her-
metic dual-in-line package (mini-DIP) and in an 8-pin, small
outline IC (SOIC).

FUNCTIONAL BLOCK DIAGRAM

VDD
AD7896
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O O O
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PRODUCT HIGHLIGHTS

1. Complete, 12-bit ADC in 8-Pin Package
The AD7896 contains an 8 us ADC, a track’hold amplifier,
control logic and a high speed serial interface, all in an 8-pin
DIP. The Vpp input is used as the reference for the part so
no external reference is needed. This offers considerable
space saving over alternative solutions.

2. Low Power, Single Supply Operation
The AD7896 operates from a single +2.7 V to 5.5 V supply
and consumes only 9 mW typical. The automatic power
down mode, where the part goes into power down once con-
version is complete and “wakes up” before the next conver-
sion cycle, makes the AD7896 ideal for battery powered or
portable applications.

3. High Speed Serial Interface
The part provides high speed serial data and serial clock lines
allowing for an easy, two-wire serial interface arrangement.

*Patent pending.
ORDERING GUIDE

Temperature Linearity SNR Package
Model Range Error (LSB) |(dB) Option*
AD7896AN —40°C to +85°C +1LSB 70 dB N-8
AD7896BN —40°C to +85°C +1/21LSB 70 dB N-8
AD7896AR -40°C to +85°C +1LSB 70 dB SO-8
AD7896BR —40°C to +85°C +1/2LSB 70 dB SO-8
AD7896SQ -55°C to +125°C +1LSB 70 dB Q-8

*N = Plastic DIP; Q = Cerdip; SO = SOIC. For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD7896—SPECIFICATIONS wi omersones oo e

. B S oo
Parameter L | Versions' | Versions | Version Units Test Conditions/Comments’
DYNAMIC PERFORMANCE ?
Signal to (Noise + Distortion) Ratio®
@ +25°C 70 70 70 dB min fiy =10 kHz Sine Wave, fsampre = 100 kHz
Ty t0 Tyax ) ) 70 1 dB min )
Total Harmonic Distortion (THD)? -80 -80 -80 dB max fin = 10 kHz Sine Wave, fgapprs = 100 kHz
Peak Harmonic or Spurious Noise? -80 -80 -80 dB max fiv = 10 kHz Sine Wave, fsampre = 100 kHz
Intermodulation Distortion (IMD)? fa = 9 kHz, fb = 9.5 kHz, fsamp e = 100 kHz
2nd Order Terms -80 -80 -80 dB max ‘ :
3rd Order Terms . -80 -80 -80 dB max
DC ACCURACY
Resolution 12 12 12 Bits
Minimum Resolution for which No
Missing Codes are Guaranteed 12 12 12 Bits
Relative Accuracy® +1 +1/2 +1 LSB max
Differential Nonlinearity® +1 +1 +1 LSB max
Positive Full-Scale Error® +3 1.5 +3 LSB max
Unipolar Offset Error +4 +4 +4 LSBmax | Vpp=5V+ 10%
’ +4 +3 +4 ILSBmax | Vpp=2.7V1t03.6V
ANALOG INPUT
Input Voltage Range 0to+Vpp | 0to+Vpp | 0to +Vpp | Volts
Input Current +2 +2 +5 MA max
LOGIC INPUTS
Input High Voltage, Ving 2.0 2.0 2.0 V min Vpp=2.7V1t03.6V
2.4 2.4 2.4 Vpp =5V 10%
Input Low Voltage, Vi 0.8 0.8 0.8 V max
Input Current, Iy ) +10 +10 +10 -UA max Vin =0V to Vpp
Input Capacitance, Cpy* 10 10 10 pF max )
LOGIC OUTPUTS
Output High Voltage, Vou o 2.4 2.4 2.4 V min Isource = 2 mA
Output Low Voltage, Vor 0.4 0.4 0.4 V max Ising = 2 mA
Output Coding Straight (Natural) Binary ‘
CONVERSION RATE
Conversion Time: o .
Mode 1 Operation: .. 1.8 8 8.5 s max
Mode 2 Operation® | 14 14 14.5 Vs max
Track/Hold Acquisition Time? ) 1.5 1.5 1.5 Us max
POWER REQUIREMENTS
Vbp +2.7/+5.5 | +2.7/+5.5| +2.7/+5.5 | V min/max
Ipp 4 4- 4 mA max Digital Input @ DGND, Vpp =2.7V to
3.6V
5 5 5 mA max Digital Inputs @ DGND, Vpp =5V + 10%
Power Dissipation 10.8 10.8 10.8 mW max | Vpp =2.7V, Typically 9 mW
Power-Down Mode Digital Inputs @ DGND
Ipp @ +25°C 5 5 5 MA max Vpp=2.7V1t03.6V
Ty t0 Tyax 15 15 75 MA max Vpp=2.7Vto3.6V
Ipp @ +25°C 50 50 150 A max Vpp =5V 10%
T t0 Trax 150 150 500 MA max Vpp =5V 10%
Power Dissipation @ +25°C 13.5 13.5 13.5 pW max Vpp=2.7V
NOTES

"Temperature ranges are as follows: A, B Versions: ~-40°C to +85°C; S Version: ~55°C to +125°C.

Applies to Mode 1 operation. See section on operating modes.

3See Terminology.

“4Sample tested @ +25°C to ensure compliance.

This 14 ps includes the “wake-up” time from standby. This “wake-up” time is timed from the rising edge of CONVST, whereas conversion is timed from the
falling edge of CONVST, for narrow CONVST pulse width the conversion time is effectively the “wake-up” time plus conversion time hence 14 ps. This can be
seen from Figure 3. Note that if the CONVST pulse width is greater than 6 ps then the effective conversion time will increase beyond 14 ps.

Specifications subject to change without notice. .
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ANALOG
DEVICES

High Speed 8-Bit
Monolithic A/D Converter

AD3002

FEATURES

150 MSPS Encode Rate

Low Input Capacitance: 17 pF

Low Power: 750 mW

-5.2 V Single Supply

MIL-STD-883 Compliant Versions Available

APPLICATIONS

Radar Systems

Digital Oscilloscopes/ATE Equipment
Laser/Radar Warning Receivers
Digital Radio

Electronic Warfare (ECM, ECCM, ESM)
Communication/Signal Intelligence

GENERAL DESCRIPTION

The AD9002 is an 8-bit, high speed, analog-to-digital converter.
The AD9002 is fabricated in an advanced bipolar process which
allows operation at sampling rates in excess of 150 megasamples/
second. Functionally, the AD9002 is comprised of 256 parallel
comparator stages whose outputs are decoded to drive the ECL
compatible output latches.

An exceptionally wide large signal analog input bandwidth of
160 MHz is due to an innovative comparator design and very
close attention to device layout considerations. The wide input
bandwidth of the AD9002 allows very accurate acquisition of
high speed pulse inputs, without an external track-and-hold.
The comparator output decoding scheme minimizes false codes
which is critical to high speed linearity.

The AD9002 provides an external hysteresis control pin which
can be used to optimize comparator sensitivity to further im-
prove performance. Additionally, the AD9002’s low power dis-
sipation of 750 mW makes it usable over the full extended
temperature range. The AD9002 also incorporates an overflow
bit to indicate overrange inputs. This overflow output can be
disabled with the overflow inhibit pin.

The AD9002 is available in two grades, one with 0.5 LSB lin-
earity and one with 0.75 LSB linearity. Both versions are offered
in an industrial grade, -25°C to +85°C, packaged in a 28-pin
DIP and a 28-pin JLCC. The military temperature range de-
vices, =55°C to +125°C, are available in ceramic DIP and LCC
packages and are compliant to MIL-STD-883 Class B.

FUNCTIONAL BLOCK DIAGRAM
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ORDERING GUIDE
Package
Device Linearity | Temperature Range | Option*
AD9002AD | 0.75LSB | -25°C to +85°C D-28
AD9002BD | 0.50 LSB | -25°C to +85°C D-28
AD9002AJ | 0.75LSB | —25°C to +85°C J-28
AD9002B] | 0.50 LSB | -25°C to +85°C J-28
AD9002SD | 0.75LSB | -55°C to +125°C D-28
AD9002SE | 0.75LSB | -55°C to +125°C E-28A
AD9002TD | 0.50 LSB | -55°C to +125°C D-28
AD9002TE | 0.50 LSB | -55°C to +125°C E-28A

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD3002-SPECIFICATIONS
ELECTR'CAL CHARACTEMSHCS (Vs = -5.2 V; Differential Reference Voitage = 2.0 V; unless othervnse noted)

AD9002AD/A] | AD9002BD/BJ AD9002SD/SE AD9002TDITE .
Parameter Temp | Min Typ Max [ Min Typ Max | Min Typ Max | Min Typ Max | Units
RESOLUTION 8 8 8 8 Bits
DC ACCURACY ‘
Differential Linearity +25°C 0.6 0.75 0.4 0.5 0.6 0.75 0.4 0.5 LSB
Full 1.0 0.75 1.0 0.75 | LSB
Integral Linearity +25°C 0.6 1.0 0.4 0.5 0.6 1.0 0.4 05 | LSB
Full 1.2 1.2 1.2 1.2 LSB
No Missing Codes Full GUARANTEED GUARANTEED GUARANTEED GUARANTEED
INITIAL OFFSET ERROR ' .
Top of Reference Ladder +25°C 8 14 8 14 8 14 8 14 mV
Full 17 17 17 17 mV
Bottom of Reference Ladder +25°C 4 10 4 10 4 10 4 10 mV
- Full 12 12 12 12 mV -
Offset Drift Coefficient Full 20 20 20 .20 uvFc
ANALOG INPUT .
Input Bias Current +25°C 60 100 60 100 60 100 60 100 A
Full - 200 200 200 : 200 HA
Input Resistance +25°C | 100 200 100 200 100 200 100 200 kQ
Input Capacitance  +25°C 17 22 17 22 17 22 17 22 pF
Large Signal Bandwidth | +25°C 160 160 160 160 MHz
Input Slew Rate +25°C 440 440 440 440 Vius
REFERENCE INPUT
Reft Ladder Resi e +25°C- | 64 80 110 | 64 80 110 64 80 110 64 80 110 Q
Ladder Temperature Coefficient . 0.25 0.25 0.25 0.25 QrC
Reference Input Bandwidth +25°C 10 10 10 10 MHz
DYNAMIC PERFORMANCE . '
Conversion Rate +25°C | 125 150 125 150 125 150 125 150 MSPS
Aperture Delay . +25°C | .. 1.3 1.3 ‘1.3 1.3 ns
Aperture Uncertainty (Jitter) +25°C | 15 15 15 15 ps
Output Delay (tpp) +25°C | 2.5 3.7 5.5 2.5 3.7 5.5 2.5 3.7 5.5 2.5 3.7 5.5 ns
Transient Response +25°C 6 6 6 6 ns
Overvoltage Recovery Time +25°C 6 6 6 .6 ns
Output Rise Time +25°C 3.0 3.0 3.0 3.0 ns
Output Fall Time +25°C 2.5 2.5 2.5 2.5 ns
Output Time Skew +25°C 0.6 0.6 0.6 0.6 | ns
ENCODE INPUT .
Logic “1” Voltage Full -1.1 -1.1 -1.1 -1.1 v
Logic “0” Voltage - Full -1.5 -1.5 : -1.5 -15 | V'
Logic “1” Current Full 150 150 150 150 A
Logic “0” Current Full - 120 120 120 120 A
Input Capacitance +25°C | - 3 3 3 : 3 pF
Encode Pulse Width (Low) +25°C | 1.5 1.5 1.5 1.5 ns
Encode Pulse Width (High) +25°C | 1.5 1.5 1.5 1.5 ns
OVERFLOW INHIBIT INPUT
0 V Iutput Current Full 144 300 144 300 144 300 144 300 MA
AC LINEARITY ’
Effective Bits +25°C 7.6 7.6 7.6 7.6 Bits
In-Band Harmonics "
dc to 1.23 MHz +25°C | 48 55 48 55 48 55 48 55 dB
dc t0 9.3 MHz +25°C 50 50 50 50 dB
dc to 19.3 MHz +25°C 44 44 44 44 dB
Signal-to-Noise Ratio +25°C | 46 47.6 46 47.6 46 47.6 46 47.6 . dB
Two Tone Intermod Rejection +25°C 60 60 60 60 dB
DIGITAL OUTPUT
Logic “1” Voltage Full -1.1 s -1.1 -1.1 -1.1 \%
Logic “0” Voltage Full -1.5 -1.5 -1.5 -15 |V
POWER SUPPLY
Supply Current (-5.2 V) +25°C 145 175 145 175 145 175 145 175 mA
Full 200 200 200 200 mA
Nominal Power Dissipation +25°C 750 750 750 750 mW
Reference Ladder Dissipation +25°C 50 50 50 50 mW
Power Supply Rejection Ratio +25°C 0.8 1.5 0.8 1.5 0.8 1.5 0.8 15 mV/V
Specifications subject to change without notice.
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ANALOG
DEVICES

High Speed 8-Bit
TTL A/D Converter

AD3012

FEATURES

100 MSPS Encode Rate

Very Low Input Capacitance - 16 pF

Low Power -1 W

TTL Compatible Outputs

MIL-STD-883 Compliant Versions Available

APPLICATIONS

Radar Guidance

Digital Oscilloscopes/ATE Equipment
Laser/Radar Warning Receivers
Digital Radio

Electronic Warfare (ECM, ECCM, ESM)
Communication/Signal Intelligence

GENERAL DESCRIPTION

The AD9012 is an 8-bit, ultrahigh speed, analog-to-digital
converter. The AD9012 is fabricated in an advanced bipolar
process, which allows operation at sampling rates up to 100
megasamples/second. Functionally, the AD9012 is comprised of
256 parallel comparator stages whose outputs are decoded to
drive the TTL compatible output latches.

The exceptionally wide large signal analog input bandwidth of
160 MHz is due to an innovative comparator design and very
close attention to device layout considerations. The wide input
bandwidth of the AD9012 allows very accurate acquisition of
high speed pulse inputs without an external track-and-hold. The
comparator output decoding scheme minimizes false codes,
which is critical to high speed linearity.

The AD9012 is available in two grades, one with 0.5 LSB lin-
earity and one with 0.75 LSB linearity. Both versions are offered
in an industrial grade, -25°C to +85°C, packaged in a 28-pin

FUNCTIONAL BLOCK DIAGRAM
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DIP and a 28-pin JLCC. The military temperature range de-
vices, -55°C to +125°C, are available in ceramic DIP and LCC
packages and are compliant to MIL-STD-883 Class B.

The AD9012 is available in versions compliant with MIL-STD-

883. Refer to the Analog Devices Military Products Databook
or current AD9012/883B data sheet for detailed specifications.

ORDERING GUIDE

Package
Device Linearity | Temperature Range | Option*
AD9012AQ | 0.75 LSB | -25°C to +85°C Q-28
AD9012BQ | 0.50 LSB | -25°C to +85°C Q-28
AD9012A] 0.75 LSB | -25°C to +85°C J-28
AD9012B]J 0.50 LSB | -25°C to +85°C J-28
AD9012SQ | 0.75LSB | -55°C to +125°C Q-28
AD9012SE | 0.75LSB | -55°C to +125°C E-28A
AD9012TQ | 0.50 LSB | -55°C to +125°C Q-28
AD9012TE | 0.50 LSB | -55°C to +125°C E-28A

*E = Leadless Ceramic Chip Carrier; ] = Ceramic Leaded Chip Carrier;
Q = Cerdip. For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD9012-SPECIFICATIONS o
ELEGTR'BAL CHARACTENSHGS (+Vs = +5.0 V; Vs = -5.2 V; Differential Reference Voltaze = 2 0 V; unless otherwl

o o AD9012AQ/A] | AD9012BQ/BJ AD90128QISE . AD9012TQITE : }
Parameter o Temp |Min Typ Max | Min Typ Max Min Typ Max | Min Typ Max | Units
RESOLUTION i 8 8 8 ) 8 Bits
DC ACCURACY ' ' ) ' 1 ’

Differential Linearity +25°C L0006 0.75 0.4 0.5 0.6 0.75 0.4 0.5 |- LSB
Full 1.0 0.75 1.0 . - 0.75 LSB
Integral Linearity - +25°C 0.6 1.0 0.4 0 5 0.6 l 0 .04 05 | LSB
; Full - : 1.2 1.2 [ LSB
No Missing Codes Full GUARANTEED GUARANTEED GUARANTEED GUARAN’I’EED :
. INITIAL OFFSET ERROR . A , . :
Top of Reference Ladder +25°C 7 15 7 15 715 ' 7 15 mV
Full - . 7 18 18 18 .18 mV
Bottom of Reference Ladder +25°C . 6 10 6 10 6 10 6 10 mV
Full | N 13 13 13 ] 13 mV
Offset Drift Coefficient Full 25 25 25 o 25 uv/eC
Input Bias Current +25°C 60 100 60 100 60 100 60 100 pA
: Full 200 200 200 200 A
Input Resistance : | +25°C | 150 200 150 200 150 200 150 200 ) kQ
Input Capacitance +25°C - 16 18 16 18 16 18 16 18 pF
Large Signal Bandwidth +25°C L 160 160 160 160 MHz
Analog Input Slew Rate +25°C 440 440 440 440 Vips
REFERENCE INPUT Ck : S
Reference Ladder Resistance +25°C | 64 80 110 64 80 110. | 64 80 110 64 80 110 Q
Ladder Temperature Coefficient | ° 0.25 025 . 0.25 ' - 0.25 ) Q/°C
Reference Input Bandwidth +25°C 10 10 : ‘ 10 10 MHz
DYNAMIC PERFORMANCE o D . .
Conversion Rate +25°C [75 100 75 100 : 75 . 100 75 100 MSPS |
Aperture Delay +25°C " 38 3.8 3.8 ) 3.8 ns
Aperture Uncertainty (Jitter) +25°C 15 15 15 15 ps
Output Delay (tpp)- +25°C | 4 4.9 11 4 4.9 11 | 4 49 11 4 4.9 11 ns
Transient Response - * +25°C 8 8 "8 ’ 8 | ns
Overvoltage Recovery Time | +25°C '8 8 R I 8 > 8 ns
Output Rise Time +25°C 6.6 8.0 6.6 . 8.0 . 6.6 8.0 6.6: 80 |- -ns
Output Fall Time +25°C 33 4.3 33 4.3 . .. 33 4.3 .33 43 | ns
Output Time Skew +25°C 3.0 3.0 3.0 3.0 " ns
ENCODE INPUT Ao L o . , :
Logic “1” Voltage Full |20 , 2.0 2.0 2.0 ; v
Logic “0” Voltage " | Full : 0.8 0.8 0.8 0.8 A
Logic “1”. Current - | Full B 250: . 250 : 250 - : 250 HA
Logic “0” Current Full ) ) 400 400 400 | . ..400 A
Input Capacitance +25°C 25 L 2.5 . 25 _ 25 pF
Encode Pulse Width (Low) +25°C | 2.5 25 ! 25 : 2.5 ’ ns
Encode Pulse Width (High) +25°C | 2.5 2.5 2.5 2.5 ns
OVERFLOW INHIBIT INPUT o I
0 V Iutput Current Full . 200 250 | 200 250 200 250 200 250 HA
AC LINEARITY i
Effective Bits +25°C f. . 175 v 15 - [ 7.5 1.5 Bits
In-Band Harmonics
dc to 1.23 MHz +25°C |48 55 48 55 . 48 55 . 48 55 dBc
dc to 9.3 MHz +25°C |- .- 50 . <50 50 50 dBc
dc to 19.3 MHz +25°C . .44 44 44 44 dBc
Signal-to-Noise Ratio +25°C | 46 47.6 . 46 47.6 ’ 46 47.6 46 47.6 dBc
Noise Power Ratio +25°C 37 ' © 37 ) P37 37 dBc
DIGITAL OUTPUT ) ) : o
Logic “1” Voltage Full 2.4 2.4 ‘ 2.4 2.4 v
Logic “0” Voltage Full : 0.4 o .04 : 0.4 0.4 \%
POWER SUPPLY ’ ‘ - , ‘
Positive Supply Current (+5.0 V) | +25°C 33 45 . 33 45 . o33 45 33 45 mA
Full 48 ) 48 . 48 48 mA
Supply Current (-5.2 V) +25°C ©o152 179 | 152 179 152 179 152 179 mA
Full 191 191 191 191 mA
Nominal Power Dissipation +25°C 955 955 955 955 mW
Reference Ladder Dissipation +25°C 44 44 44 44 mW
Power Supply Rejection Ratio +25°C 085 25 085 25 0.8 2.5 0.8 2.5 mV/V

Specifications subject to change without notice.
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ANALOG
DEVICES

10-Bit 60 MSPS
A/D Converter

- AD9020

FEATURES

Monolithic 10-Bit/60 MSPS Converter

TTL Outputs

Bipolar (+1.75 V) Analog Input

56 dB SNR @ 2.3 MHz Input

Low (45 pF) Input Capacitance
MIL-STD-883 Compliant Versions Available

APPLICATIONS

Digital Oscilloscopes

Medical Imaging

Professional Video

Radar Warning/Guidance Systems
Infrared Systems

GENERAL DESCRIPTION

The AD9020 A/D converter is a 10-bit monolithic converter
capable of word rates of 60 MSPS and above. Innovative archi-
tecture using 512 input comparators instead of the traditional
1024 required by other flash converters reduces input capaci-
tance and improves linearity.

Encode and outputs are TTL-compatible, making the AD9020
an ideal candidate for use in low power systems. An overflow
bit is provided to indicate analog input signals greater than
+Vsense-

Voltage sense lines are provided to insure accurate driving of the
+Vggr voltages applied to the units. Quarter-point taps on the
resistor ladder help optimize the integral linearity of the unit.

Either 68-pin ceramic leaded (gull wing) packages or ceramic
LCC:s are available and are specifically designed for low thermal
impedances. Two performance grades for temperatures of both
0°C to +70°C and -55°C to +125°C ranges are offered to allow
the user to select the linearity best suited for each application.
Dynamic performance is fully characterized and production
tested at +25°C. MIL-STD-883 units are available.

The AD9020 A/D Converter is available in versions compliant
with MIL-STD-883. Refer to the Analog Devices Military Prod-

FUNCTIONAL BLOCK DIAGRAM
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ucts Databook or current AD9020/883B data sheet for detailed
specifications.

ORDERING GUIDE

Temperature Package
Device Range Description Option*
AD9020JZ 0°C to +70°C 68-Pin Leaded Ceramic Z-68
ADY9020JE 0°C to +70°C 68-Pin Ceramic LCC E-68A
AD9020KZ 0°C to +70°C 68-Pin Leaded Ceramic Z-68
ADY9020KE 0°C to +70°C 68-Pin Ceramic LCC E-68A
AD9020SZ/883 -55°C to +125°C 68-Pin Leaded Ceramic Z-68
AD9020SE/883 -55°C to +125°C 68-Pin Ceramic LCC E-68A
AD9020TZ/883 -55°C to +125°C 68-Pin Leaded Ceramic Z-68
AD9020TE/883 -55°C to +125°C 68-Pin Ceramic LCC E-68A
AD9020/PCB 0°C to +70°C Evaluation Board

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD9020-SPECIFICATIONS

ELECTRlCAL CHARACTERISTICS (v, = 5 v; 2Vsouse = 1.75 v; ENGODE = 40 MSPs unless ntherwus? noted)

. o AD9020JE/JZ AD9020KEIKZ
Parameter (Conditions) Temp Min Typ Max Min Typ Max Units
RESOLUTION 10 10 Bits
DC ACCURACY .
Differential Nonlinearity +25°C 1.0 1.25 0.75 1.0 LSB
Full 1.5 1.25 LSB
Integral Nonlinearity +25°C - 1.25 2.0 1.0 1.5 . LSB
Full 2.5 20 -|. LSB
No Missing Codes Full Guaranteed . |. .
ANALOG INPUT ‘ . T
Input Bias Current +25°C 0.4 1.0 0.4 1.0 mA |
Full 2.0 2.0 mA
Input Resistance +25°C 2.0 7.0 2.0 7.0 k@
Input Capacitance +25°C 45 45 pF .
Analog Bandwidth +25°C 175 175 MHz
SWITCHING PERFORMANCE
Conversion Rate +25°C 60 60 MSPS
Aperture Delay (ty) +25°C 1 1 ns
Aperture Uncertainty (Jitter) +25°C 5 5 ps, rms
Output Delay (top) +25°C 6 10 .13 . 6 10 13 ns
Output Time Skew +25°C 3 5 3 5 ns
DYNAMIC PERFORMANCE i
Transient Response +25°C 10 10 ns
Overvoltage Recovery Time +25°C 10 10 ns
Signal-to-Noise Ratio . )
fin = 2.3 MHz +25°C 54 56 54 56 . dB
fix = 10.3 MHz +25°C 50 53 50 53 dB
fiv = 15.3 MHz +25°C 47 50 47 50 dB
Harmonic Distortion ] )
fiy = 2.3 MHz +25°C 61 67 61 67 dBc
fix = 10.3 MHz +25°C 55 59 55 59 dBc
fin = 15.3 MHz +25°C 49 53 49 53 dBc
ENCODE INPUT
Logic “1” Voltage Full 2.0 } 2.0 v
Logic “0” Voltage Full 0.8 0.8 v
Logic “1” Current Full 20 20 UA
Logic “0” Current Full 800 800 HA
Input Capacitance +25°C 5 5 pF
Pulse Width (High) +25°C 6 6 k ns
Pulse Width (Low) +25°C 6 6 ns
DIGITAL OUTPUTS
Logic “1” Voltage (Iog = 2 mA) Full 2.4 2.4 A%
Logic “0” Voltage (IoL = 6 mA) Full 0.4 v
POWER SUPPLY
+Vg Supply Current +25°C 440 530 440. . 530 mA
Full 542 542 mA
-Vs Supply Current +25°C 140 170 140 170 mA
Full- . 177 o 177 mA
Power Dissipation +25°C 2.8 3.3 2.8 3.3 \
Full . 3.4 : 3.4 W
Power Supply Rejection ‘ i
Ratio (PSRR) Full . 6 10 6 10 mV/V
Specifications subject to change without notice.
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ANALOG 12-Bit 20 MSPS
DEVICES Monolithic A/D Converter

AD9022

FEATURES FUNCTIONAL BLOCK DIAGRAM
Monolithic

12-Bit 20 MSPS A/D Converter

Low Power Dissipation: 1.4 Watts AN&';%?- DIGITAL | 12,

ERAOR |4
CORRECTION [7TL

On-Chip T/H and Reference
High Spurious-Free Dynamic Range
TTL Logic

APPLICATIONS ENCODE O
Radar Receivers

Digital Communications
Digital Instrumentation
Electro-Optics

PRODUCT DESCRIPTION

The AD9022 is a high speed, high performance, monolithic 12- diagram). The unit is packaged in 28-pin ceramic DIPs and
bit analog-to-digital converter. All necessary functions, includ- gullwing surface mount packages. The AD9022 is specified to
ing track-and-hold (T/H) and reference, are included on chip to operate over the industrial (-25°C to +85°C) and military
provide a complete conversion solution. It is a companion unit (-55°C to +125°C) temperature ranges.

to the AD9023; the primary difference between the two is that

all logic for the AD9022 is TTL compatible, while the AD9023 PIN DESIGNATIONS

utilizes ECL logic for digital inputs and outputs. Pinouts for the
two parts are nearly identical.

1
Operating from +5 V and -5.2 V supplies, the AD9022 pro- z: % 2 f: °
vides excellent dynamic performance. Sampling at 20 MSPS o [3] ,,vs
with Ay = 1 MHz, the spurious-free dynamic range (SFDR) is s
typically 76 dB; with Apy = 9.6 MHz, SFDR is 74 dB. SNR is Do(se) [4] 5] o4
typically 65 dB. ne [s] 24| s
The on-board T/H has a 110 MHz bandwidth and, more impor- ;:; % AD9022 g z:

tantly, is designed to provide excellent dynamic performance for TOP VIEW

analog input frequencies above Nyquist. This feature is neces- ENCODE [8] (notto Scale) [21] D8

sary in many under-sampling signal processing applications, ano [9] 2] po

such as in direct IF-to-digital conversion. +vg [i0] o] 1o

To maintain dynamic performance at higher IFs, monolithic ano. fi1] 18] o1 s8)

RF track-and-holds (such as the AD9100 and AD9101 Ay 2] comp

Samplifier™) can be used with the AD9022 to process signals Vs [13] 16] GND

up to and beyond 70 MHz. +Vg [i4] EA

With DNL typically less than 0.5 LSB and 20 ns transient re- NG = NO CONNECT

sponse settling time, the AD9022 provides excellent results COMPENSATION (PIN 17) SHOULD BE

when low-frequency analog inputs must be oversampled (such CONNECTED TO -V THROUGH 0.014F

as CCD digitization). The full scale analog input is 1 V with a

300 Q input impedance. The analog input can be driven directly ORDERING GUIDE

from the §ignal source, or can be buffen.:d by the AD96xx series Temperature | Package Package
of low noise, low distortion buffer amplifiers. Model Range Description Option*

All timing is internal to the AD9022; the clock signal initiates
the conversion cycle. For best results, the encode command
should contain as little jitter as possible. High speed layout prac-
tices must be followed to ensure optimum A/D performance.

AD9022AQ/BQ|-25°C to +85°C |28-Pin Ceramic DIP|Q-28
AD9022AZ/BZ |-25°C to +85°C |28-Pin Ceramic Z-28
Leaded Chip Carrier
AD9022SQ -55°C to +125°C|28-Pin Ceramic DIP|Q-28

The AD9022 is built on a trench isolated bipolar process and AD9022SZ _55°C to +125°C | 28-Pin Ceramic 7-28
utilizes an innovative multipass architecture (see the block Leaded Chip Carrier
Samoplifier is a trademark of Analog Devices, Inc. *For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.

REV. A A/D CONVERTERS & DATA ACQUISITION SUBSYSTEMS 2-121



AD3022—-SPECIFICATIONS o
ELECTRIGAL cHARACTENSTICS (#¥ = +5V; Vs = ~5.2V; Encode = 20 MSPS, unless othervise | notedw‘,w »

Test AD9022AQ/AZ AD9022BQIBZ AD90228QISZ
Parameter (Conditions) Temp Level Min Typ Max |Min Typ Max | Min Typ Max
RESOLUTION' - 12 12 12 Bits
DC ACCURACY L : R
Differential Nonlinearity +25°C [ I 0.6 0.75 04 05 06 075 | LSB ..
o , Full VI 1.0 1.0 ; . 1.0 | LSB
Integral Nonlinearity +25°C T 1.3 25 1.3 2.0 1.3. 25 | LSB.
Full VI 1.6 3.0 1.6 3.0 16 3.0 | LSB -
No Missing Codes Full VI Guaranteed Guaranteed Guaranteed . .
Offset Error +25°C 1 5 25 5 25 5 25 mV
: Full | VI 15 35 15 35 15 35 mV’
Gain Error +25°C I 05 25 05 25 05 25 % FS -
Full VI 0.6 35 0.6 35 0.6 3.5 % FS
ANALOG INPUT . .
Input Voltage Range e +1.024 +1.024 +1.024 v
Input Resistance Full v 240 300 360 (240 300 360 240 300 360 |'Q
Input Capacitance +25°C \% 5 5 5 pF
Analog Bandwidth +25°C A% 110 110 110 MH:z
SWITCHING PERFORMANCE! E .
Minimum Conversion Rate +25°C v 4 4 4 | MsSPS
Maximum Conversion Rate Full \%¢ 20 20 |20 ‘ MSPS
Aperture Delay (ta) +25°C v 0.55 0.71 0.85 |0.55 0.71 0.85 |0.55 0.71 0.85 | ns
Aperture Uncertainty (Jitter) +25°C \Y 6 R 6 ps, rms
Output Delay (top) Full VI 15 275 |15 275 15 ' 275 | ns
ENCODE INPUT
Logic Compatibility TTL TTL TTL
DYNAMIC PERFORMANCE o
Transient Response +25°C \% 20 20 20 | ns
Overvoltage Recovery Time +25°C v 20 20 20" ns
Harmonic Distortion
Analog Input @ 1.2 MHz +25°C’ I 65 73 70 75 65 173 dBc
@ 9.6 MHz +25°C 1 63 72 69 74 63 72 dBc
Signal-to-Noise Ratio? i :
Analog Input @ 1.2 MHz +25°C. .| 1 62 64 ‘164 66 62 64 dB
@ 9.6 MHz +25°C I 61 63 63 65 61 63 dB
Signal-to-Noise Ratio? 8 )
(Without Harmonics) o E
Analog Input @ 1.2 MHz +25°C 1 63 66 65 6T 63 66 dB
@ 9.6 MHz +25°C I 62 65 64 66 62 65 dB
Two-Tone Intermodulation +25°C A% 74 .14 74 dBc
Distortion Rejection®
DIGITAL OUTPUTS! o
Logic Compatibility " TTL - “TTL - TTL
Output Coding Offset Binary Offset Binary Offset Binary
POWER SUPPLY = ‘ ‘ ,
+Vs Supply Voltage Full VI 4.75 5.0 5.25 (475 50 525 .1475 50 525 | mA
* - +Vg Supply Current Full VI 100 120 100 120 | . 100 120 mA
-V Supply Voltage - Full - VI -5.45 -5.2 -4.95 |-5.45-5.2 —4.95 | -5.45 5.2 -4.95 | mA
-V Supply Current Full VI 180 220 180 220" | . . 180 220 mA
Power Dissipation Full VI w

Specifications subject to change without notice.
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~ 12-Bit 20 MSPS
Monolithic A/D Converter

AD9023

ANALOG
DEVICES

FEATURES

Monolithic

12-Bit 20 MSPS A/D Converter

Low Power Dissipation: 1.5 Watts ANALOG
On-Chip T/H and Reference INPUT
High Spurious-Free Dynamic Range

ECL Logic

APPLICATIONS

Radar Receivers

Digital Communications
Digital Instrumentation
Electro-Optic

Medical Imaging

Digital Filters

FUNCTIONAL BLOCK DIAGRAM

ENCODE

ENCODE

GND

PRODUCT DESCRIPTION PIN DESIGNATIONS
The AD9023 is a high speed, high performance, monolithic 12-
bit analog-to-digital converter. All necessary functions, includ- b3 [T] e 78] ano
ing track-and-hold (T/H) and reference, are included on chip to D2 g =] v
provide a complete conversion solution. It is a companion unit o1 [3] % +vs
to the AD9022; the primary difference between the two is that M
all logic for the AD9022 is TTL compatible, while the AD9023 Do(se) [4] 25] 04
utilizes ECL logic for digital inputs and outputs. Pinouts for the Encooe [5] 244 DS
two parts are nearly identical. ne [6] 23] o5

. . . GND (7] AD9023 (22] o7
Operating from +5 V and -5.2 V supplies, the AD9023 provides TOP VIEW
excellent dynamic performance. Sampling at 20 MSPS with ENCODE [8 (Not to Scale) [21] DB
A = 1 MHz, the spurious-free dynamic range (SFDR) is typi- ano [o] 20] oo
cally 74 dB; with Apy = 9.6 MHz, SFDR is 72 dB. SNR is typi- +g [i0] 19] pto
cally 65 dB. GND [i1] 18] D11 (MsSB)
The on-board T/H has a 110 MHz bandwidth and, more impor- Aw [i2] 7] come
tantly, is designed to provide excellent dynamic performance for -vs [13] 1] ano
analog input frequencies above Nyquist. This feature is neces- Wy [i4] 18] v

sary in many undersampling signal processing applications, such
as in direct IF-to-digital conversion.

With DNL typically less than 0.5 LSB and 20 ns transient re-
sponse settling time, the AD9023 provides excellent results
when low frequency analog inputs must be over-sampled (such )
as CCD digitization). The full-scale analog input is +1 V with a .
300 Q input impedance. The analog input can be driven directly ORDERING GUIDE ) L
from the signal source, or can be buffered by the AD96xx series T ature | Pack Package
of low noise, low distortion buffer amplifiers. Model ng'e Option*

AD9023AQ/BQ| -25°C to +85°C | 28-Pin Ceramic DIP | Q-28

NC = NO CONNECT
COMPENSATION (PIN 17) SHOULD BE
CONNECTED TO -V THROUGH 0.1pF

Description

All timing is internal to the AD9023; the clock signal initiates
the conversion cycle. For best results, the encode command

should contain as little jitter as possible. High speed layout prac- AD9023AZ/BZ | -25°C 10 +85°C ﬁ;ﬁg%g:gamﬂ Z28
tices must be followed to ensure optimum A/D performance. AD90235Q 55°C to +125°C | 28-Pin Ceramic DIP | Q-28
The AD9023 is built on a trench isolated bipolar process and AD9023SZ -55°C to +125°C | 28-Pin Ceramic Z-28 -
utilizes an innovative multipass architecture (see the block dia- Leaded Chip Carrier

gram). The unit is packaged in 28-pin ceramic DIPs and
gullwing surface mount packages. The AD9023 is specified to
operate over the industrial (-25°C to +85°C) and extended
(-55°C to +125°C) temperature ranges.

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/fwww.analog.com.
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AD3023—-SPECIFICATIONS

ELECTR'CAL CHARACTERISTICS (V5 = +5V; s = -5.2V; Encode = 20 MSPS, unless otherwise noted) ‘

Test AD9%023AQ/AZ | ADY9023BQ/BZ AD90238QISZ
Patameter (Condmons) Temp Level Min Typ Max |[Min Typ Max | Min Typ Max | Units
RESOLUTION 12 12 12 Bits
DC ACCURACY :
Differential Nonlinearity +25°C 1 0.6 0.75 04 05 0.6 0.75 LSB
’ Full VI 1.0 1.0 1.0 . LSB
Integral Nonlinearity +25°C I 1.2 25 1.2 2.0 1.2 25 LSB
s Full VI 1.6 3.0 1.6 3.0 1.6 3.0 LSB
No Missing Codes Full VI Guaranteed Guaranteed Guaranteed
Offset Error +25°C I 5 25 5 25 5 25 mV
Full VI 15 35 15 35 15 35 mV
Gain Error +25°C 1 05 2.5 05 25 05 25 | %FS
Full A% | 0.6 3.5 0.6 35 0.6 3.5 % FS
ANALOG INPUT
Input Voltage Range +1.024 +1.024 +1.024 \%
Input Resistance Full v 240 300 360 |240 300 360 |240 300 360 Q
Input Capacitance +25°C v 6 6 6 pF
Analog Bandwidth +25°C \% 110 110 110 MHz
SWITCHING PERFORMANCE!
Minimum Conversion Rate +25°C v 4 4 4 MSPS
Maximum Conversion Rate Full A%¢ 20 20 20 MSPS
Aperture Delay (t,) +25°C v 0.50 0.78 1.05 |[0.50 0.78 1.05 {0.50 0.78 1.05 | ns
Aperture Uncertainty (Jitter) +25°C \% 5 5 5 ps, rms
Output Delay (top) Full A%t 8.5 195 {85 19.5 |85 19.5 ns
ENCODE INPUT
Logic Compatibility ECL ECL ECL
DYNAMIC PERFORMANCE
Transient Response +25°C \% 20 20 20 ns
Overvoltage Recovery Time +25°C A% 20 20 20 ns
Harmonic Distortion?
Analog Input @ 1.2 MHz +25°C 1 65 72 70 74 65 72 dBc
@ 9.6 MHz +25°C I 63 69 69 71 63 69 dBc
Signal-to-Noise Ratio?
Analog Input @ 1.2 MHz +25°C 1 62 63 64 65 62 63 dB
@ 9.6 MHz +25°C 1 61 62 63 64 61 62 dB
Signal-to-Noise Ratio?
(Without Harmonics)
Analog Input @ 1.2 MHz +25°C I 63 64 65 66 63 64 dB
@ 9.6 MHz +25°C | 1 62 63 64 65 62 63 dB
Two-Tone Intermodulation +25°C \Y% 74 74 74 dBc
Distortion Rejection?
DIGITAL OUTPUTS!
Logic Compatibility ECL ECL ECL
Output Coding Offset Binary Offset Binary Offset Binary
POWER SUPPLY
+V Supply. Voltage Full VI - 4.75 5.0 5.25 [4.75 5.0 5.25 |[475 5.0 525 | mA
+V; Supply Current Full VI 100 120 100 120 100 " 120 mA
-V Supply Voltage Full VI -5.45 -5.2 -4.95[-5.45-5.2 -4.95 | -5.45-5.2 -4.95 | mA
~V Supply Current Full, VI 195 240 195 240 i 195 240 mA
Power Dissipation Full VI 1.5 2.0 1.5 2.0 15 2.0 w
Specifications subject to chﬁnge without notice.
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ANALOG

12-Bit 25 MSPS
A/D Converter

DEVICES

AD9032

FEATURES
25.6 MSPS Conversion Speeds

FUNCTIONAL BLOCK DIAGRAM

On-Board T/H, References, Timing
Low Power: 3.8 W
Single 40-Pin Package ANALOS 1 vy PR abarmac CoRR. Sds poulieed 2
74 dB Spurious-Free Dynamic Range HoLp Logic
to 12 MHz Ay [ [ o
Bipolar Input: £1.024 V (
:P:LICATIONS w oobER
adar AL
Signal Intelligence
Digital Spectrum Analyzers ENCODE ~1-#> c:x'._,".?s AD9032 DATA
Medical Imaging * READY
Electro-Optics
GENERAL DESCRIPTION EVALUATION BOARD

The AD9032 is the world’s fastest 12-bit analog-to-digital con-
verter (ADC) that includes on-board T/H, voltage references,
and timing circuits. The AD9032 uses a subranging converter
architecture to achieve sample rates from dc to 25.6 MSPS. Pack-
aged in a single 40-pin hybrid, the AD9032 is pin-compatible with
the AD9034, which operates at word rates up to 20 MSPS.
This ECL-compatible ADC requires only +5 V and -5.2 V sup-
plies, an analog input, and a stable ECL clock to obtain the best
dynamic performance available in a 12-bit ADC. This kind of
performance is achieved with advanced bipolar circuits, custom
designed and manufactured by Analog Devices. The latest in
monolithic track-and-hold technology ensures accurate sam-
pling of high frequency analog inputs.

Dynamic performance has been optimized to achieve SNR of
64 dB and a spurious-free dynamic range (SFDR) of 74 dB for
analog bandwidths up to 12 MHz. All units are tested for dy-
namic performance at a sample rate of 25.6 MSPS.

The AD9032 is available in either a 40-pin ceramic DIP or
leaded flatpack. The two versions operate over an industrial
(-25°C to +85°C) or military (-55°C to +125°C) temperature
range.

An evaluation board which is available for the AD9032 (part
number AD9034/PCB) provides an easy and flexible method
for evaluating the ADC’s performance without (or prior to)
developing a user-specified printed circuit board. The evalua-
tion board was originally designed and used for evaluating the
AD9034 A/D converter, but is equally useful for the pin-
compatible AD9032.

The board includes a reconstruction DAC, analog input ampli~
fier, and digital output interface. Physically, it is 7.25 inches X

6 inches in size and uses the layout and applications information
contained in the AD9034 data sheet.

Generous space is provided near the analog input and digital
outputs of the evaluation board to support additional signal pro-
cessing components the user may wish to add. These two proto-
typing areas include through holes with 100-mil centers to
support a variety of component additions.

For additional operating details, a schematic of the evaluation
board, and complete layout information, consult the data sheet
on the AD9034 A/D converter.

ORDERING GUIDE

Model Temperature Range | Package Description Package Option!
AD9032AD -25°C to +85°C 40-Pin Ceramic DIP DH-40A
ADY9032AZ? -25°C to +85°C 40-Pin Ceramic Leaded Chip Carrier | Z-40 :
AD9032BD -25°C to +85°C 40-Pin Ceramic DIP DH-40A
AD9032BZ? -25°C to +85°C 40-Pin Ceramic Leaded Chip Carrier | Z-40
AD9032TD -55°C to +125°C 40-Pin Ceramic DIP DH-40A
AD9032TZ? -55°C to +125°C 40-Pin Ceramic Leaded Chip Carrier | Z-40
AD9034/PWB | Printed Circuit Board (Only) of Evaluation Circuit
AD9034/PCB Complete Evaluation Board, Assembled and Tested

(Order AD9032 DIP Separately)
NOTES

!For outline information see Package Information section.

2Ceramic leaded chip carrier packages are tested and shipped with unformed leads. Consult the factory for availability.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD9032-SPECIFICATIONS R
ELECTRlCAL CHARACTERISTICS (v, = +5v; ~v;=-5.21; Encode = 25.6 MSPs, unless otherwise noted)

.. | Test _AD9032AD/AZ AD9032BD/BZ. AD9032TD/TZ . .
Parameter (Cpnditions) Temp Level Min Typ Max | Min Typ Max | Min Typ Max | Units
RESOLUTION 12 12 12 Bits
DC ACCURACY" -
Differential Nonlinearity +25°C | I 0.65 1.25 0.5 1.0 0.5 1.0 | LSB
o " Full VI: 1.75 1.5 . 15 |LSB
Integral Nonlinearity +25°C | V - 1.0 1.0 1.0 LSB-:
o o Full \% 2.0 2.0 2.0 LSB
No Missing Codes ‘Full VI Guaranteed Guaranteed . Guaranteed | =
Offset Error +25°C (I 5 15 5 15 5 15 | mV
Full VI 25 25 ) 30 mV
Gain Error -« +25°C | I +0.5 £1.0 +0.5 1.0 +0.5 +1.0 | % FS
' Full VI +2.5 +2.5 +2.5 | % FS
ANALOG INPUT
Input Voltage Range +25°C | I +1.024 +1.024 £1.024 \%
Input Resistance +25°C | VI 95 100 105 95 100 105 |95 100 105 | Q -
Input Capacitance +25°C | IV 7 10 7 10 7 10 pF
Analog Bandwidth +25°C | IV 150 220 150 220 150 220 MHz
SWITCHING PERFORMANCE é
Conversion Rate Full VI dc 25.6 | dc 25.6 | dc 25.6 MSPS
Aperture Delay (ta) Full v 1 3 5 1 3 5 1 3 5 lns
Aperture Uncertainty (jitter) Full Y 4 8 ‘4 8 4 8 ps, rms
Output Delay (top) Full v 9 13 17 9 137 17 9 13 17 ns
Data Ready Delay (tpg) Full v 35 15 105 | 35 175 105 | 3.5 75 10.5 | ns
Output Time Skew Ful | IV 1 2 1 2 S | 2 |ns
ENCODE INPUT, . »
Logic “1” Voltage Full v -1.1 -1.1 -1.1 \%
Logic “0” Voltage Full v -1.5 -1.5 ) -15 |V
Logic “1” Current Full VI 150 300 150 300 150 300 |pA
Logic “0” Current Full VI 150 300 150 300 150 300 | pA
Input Capacitance +25°C |V 10 10 10 ‘ pF
Pulse Width (High) +25°C | IV 10 10 10 ns
Pulse Width (Low) +25°C | IV 10 10 10 ns
DYNAMIC PERFORMANCE Lo .
Transient Response +25°C | IV 12 27 12 27 12 27 ns
Overvoltage Recovery Time +25°C | IV 25 37 25 37 25 37 ns
Harmonic Distortion , o
Analog Input @ 1.2 MHz +25°C | I 70 80 75 82 75 82 dBc
@ 1.2 MHz Full A% 67 70 70 dBc
@ 4.3 MHz +25°C | V 76 77 71 dBc
@ 9.6 MHz +25°C | 1 ‘68 75 72 76 72 76 dBc
@ 9.6 MHz Full VI 64 68 i 64 dBc
@ 12.1 MHz +25°C | V 72 74" 74 dBc
Signal-to-Noise Ratio .
Analog Input @ 1.2 MHz +25°C | I 63 66 64 67 64 67 dB
@ 1.2 MHz Full VI 61 63 . 61 dB
@ 4.3 MHz +25°C | V 64 - 65 65 dB
@ 9.6 MHz +25°C | I 62 .. 64 62 64 62 64 dB
@ 9.6 MHz Full A% 60 61 58 dB
@ 12.1 MHz +25°C | V 64 64 64 dB
Two-Tone Intermodulation )
Distortion Rejection +25°C | V 66. . 68 68 dBc
Specifications subject to change without notice.
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ANALOG

10-Bit, 40 MSPS
A/D Converter

DEVICES

AD9040A

FEATURES

Low Power: 940 mW

53 dB SNR @ 10 MHz A\,

On-Chip T/H, Reference
CMOS-Compatible

2V p-p Analog Input

Fully Characterized Dynamic Performance

APPLICATIONS

Ultrasound Medical Imaging

Digital Oscilloscopes

Professional Video

Digital Communications

Advanced Television (MUSE Decoders)
Instrumentation

GENERAL DESCRIPTION

The AD9040A is a complete 10-bit monolithic sampling analog-
to-digital converter (ADC) with on-board track-and-hold and
reference. The unit is designed for low cost, high performance
applications and requires only an encode signal to achieve

40 MSPS sample rates with 10-bit resolution.

Digital inputs and outputs are CMOS compatible; the analog
input requires a signal of 2 V p-p amplitude. The two-step
architecture used in the AD9040A is optimized to provide the
best dynamic performance available while maintaining low
power requirements of only 940 mW typically; maximum dissi-

FUNCTIONAL BLOCK DIAGRAM
ENCODE
o

4

Vaer O— AMP,
I Y ommmon ¥
BPpgr O DECODE DECODE
LOGIC Loeic_| | 4
AD9040A

S ©

\

~N

4. Easy to use; no cumbersome external voltage references
required, allowing denser packing of ADCs for multichannel
applications.

5. Available in 28-lead plastic DIP and SOIC packages.

6. Evaluation board includes AD9040AJR, reconstruction
DAGQ, and latches. Space is available near the analog input
and digital outputs of the converter for additional circuits.
Order as part number AD9040A/PCB (schematic shown in
data sheet).

pation is 1.1 watt at 40 MSPS. PIN DESIGNATIONS
The signal-to-noise ratio (SNR), including harmonics, is 53 dB, ——
or 8.5 ENOB, when sampling an analog input of 10.3 MHz at Vs [1]e 28] DO (LSB)
40 MSPS. Competitive devices perform at less than 7.5 ENOB GND 2] 27] b1
and require external references and larger input signals. +s [3] D2
The AD9040A A/D converter is available as either a 28-pin GND [4] El D3
plastic DIP or a 28-pin SOIC. The two models operate over a Vour [5] 24 D4
commercial temperature range of 0°C to +70°C. Contact the Vier L] 23] v,
factory regarding availability of ceramic military temperature B [7] AD9040A o) o
range devices. NC [B] (Not 1o Searey [Z1] Vs
PRODUCT HIGHLIGHTS ENCODE Lo 20 05
1. CMOS compatible logic for direct interface to ASICs. +Vs [19 19] o5
2. On-board T/H provides excellent high frequency perfor- GND % 8] o7,
mance on analog inputs, critical for communications and s 12 7] oe
medical imaging applications. An 19 6] 0s (uss)
3. High input impedance and 2 .volt p-p input range reduce ano [ 15] or
need for external amplifiers. NC = NO CONNECT
ORDERING GUIDE
Model Temperature Range Package Description Package Option*
ADY9040AJN 0°C to +70°C 28-Pin Plastic DIP N-28
AD9040AJR 0°C to +70°C 28-Pin SOIC Package R-28
AD9040A/PWB Printed Circuit Board (Only) of Evaluation Circuit
AD9040A/PCB Complete Evaluation Board, Assembled and Tested,
Including AD9040AJR

*For outline information see Package Information section.

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http://www.analog.com.
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AD9040A-SPECIFICATIONS

(+Vs = Vy = +5V; Vg = -5 V; internal reference: ENCODE = 40.5 MSPS unless

ELECTRICAL CHARACTERISTICS ctherwise noted)

Test . AD9040AJN/JR .
Parameter (Conditions) Temp Level Min ) Typ Max Units
RESOLUTION : 10 Bits
DC ACCURACY 1
Differential Nonlinearity +25°C I 1.0 2.0 LSB
Full Vi 2.5 LSB
Integral Nonlinearity +25°C I 1.0 20 " LSB
Full VI 2.5 LSB
No Missing Codes Full VI Guaranteed
Gain Error +25°C I +0.5 +1.5 % FS
Gain Tempco! Full \% +70 ppm/°C
ANALOG INPUT
Input Voltage Range +25°C \Y 2 Vp-p
Input Offset Voltage +25°C - I +2 +25 ‘mvV -
Full A% +30 mV
Input Bias Current +25°C I 7 15 [I7:%
Full VI 25 MA
Input Resistance +25°C I 200 350 kQ
Input Capacitance +25°C v 5 pF
Analog Bandwidth +25°C \Y% 48 MHz
RANDGAP REFERENCE . ‘
Output Voltage Full VI 2.4 2.6 v
Temperature Coefficient Full \% +40 ppm/°C
SWITCHING PERFORMANCE
Maximum Conversion Rate +25°C I 40 MSPS
Minimum Conversion Rate +25°C v 2 10 * MSPS
Aperture Delay (ta) +25°C v 1.9 ns
Aperture Uncertainty (Jitter) +25°C v ps, rms
Output Propagation Delay (tpD)_2 Full v 6 14 ns
DYNAMIC PERFORMANCE .
Transient Response +25°C \% 25 ns
Overvoltage Recovery Time +25°C \% 40 . ns
Signal-to-Noise Ratio®
fiy = 10.3 MHz ’ +25°C 1 50 53 dB
Signal-to-Noise Ratio® -
(Without Harmonics)
fiv = 10.3 MHz +25°C 1 51 54 dB
Signal-to-Noise Ratio> * .
fiv = 10.3 MHz +25°C 1 51 55 dB
Signal-to-Noise Ratio> *
(Without Harmonics) . ‘
fiv = 10.3 MHz +25°C I 53 : 56 dB
2nd Harmonic Distortion
fiv =103 MHz +25°C I 56 65 dBc
3rd Harmonic Distortion
fiv = 10.3 MHz +25°C I 58 70 - dBc
Two-Tone Intermodulation +25°C \% 62 dBc
Distortion Rejections
Differential Phase +25°C il 0.15 0.5 Degrees
Differential Gain +25°C Juig 0.25 1.0 %
ENCODE INPUT } )
Logic “1” Voltage Full VI 4.0 v
Logic “0” Voltage Full VI 1.0 \%
DIGITAL OUTPUTS i
Output Coding Offset Binary
POWER SUPPLY
Vp Supply Current Full VI ' 13 20 mA
+Vs Supply Current Full VI '89 105 mA
-Vs Supply Current Full VI 87 100 mA
Power Dissipation ) Full VI 0.94 1.1 w

Specifications subject to change without notice.
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ANALOG 12-Bit, 41 MSPS
DEVICES Monolithic A/D Converter

AD9042

FEATURES FUNCTIONAL BLOCK DIAGRAM
41 MSPS Minimum Sample Rate

80 dB Spurious-Free Dynamic Range AVce DVec

595 mW Power Dissipation

Single +5 V Supply AIN
On-Chip T/H and Reference

Twos Complement Output Format
CMOS-Compatible Output Levels

APPLICATIONS ENCODE

Cellular/PCS Base Stations : ENCODE

GPS Anti-Jamming Receivers

Communications Receivers

Spectrum Analyzers

Electro-Optics

Medical Imaging

ATE architecture. Units are packaged in a 28-pin DIP; this custom
PRODUCT DESCRIPTION cofired ceramic package forms a multilayer substrate to which

T . . . internal bypass capacitors and the 9042 die are attached and a
¢ Ap9.042 sa high speed, h 1.gh performance, low power, 44-pin TQFP low profile surface mount package. The AD9042
monolithic 12-bit analog-to-digital converter. All necessary

. . . . 5 >
functions, including track-and-hold (T/H) and reference are industrial grade is spftmﬁed from ~40°C to +85°C. H(?wever,
. . . . . . the AD9042 was designed to perform over the full military
included on chip to provide a complete conversion solution.

_BR0 Tl
The AD9042 runs off of a single +5 V supply and provides :ﬁg}?eram:edzanrg:dgc‘sticﬁg;:125 C); consult factory for
CMOS-compatible digital outputs at 41 MSPS. a1y grade p pHons.

GND D11D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Designed specifically to address the needs of wideband, PRODUCT HIGHLIGHTS

multichannel receivers, the AD9042 maintains 80 dB 1. Guaranteed sample rate is 41 MSPS.

spurious-free dynamic range (SFDR) over a bandwidth of 2. Dynamic performance specified over entire Nyquist band;
20 MHz. Noise performance is also exceptional; typical spurious signals typ. 80 dBc for -1 dBFS input signals.
signal-to-noise ratio is 68 dB. 3. Low power dissipation: 595 mW off a single +5 V supply.

The AD9042 is built on Analog Devices’ high speed complemen- 4. Reference and track-and-hold included on chip.
tary bipolar process (XFCB) and uses an innovative multipass 5. Packaged in 28-pin ceramic DIP and 44-pin TQFP.

PIN DESIGNATIONS
AD9042AD AD9042AST
o
g 8 8a0 88aea
E8azzssa353
ano [i]e 158 573 muse) [4a] [as] [a2] [a1] [4o] [3o] [a8] [a7] [as] [35] [a4]
Dvcc [2] |27] p10 ovee[1] o\ [33] 8
GND [3] |26] Do DVec[2| PNt 32| o7
ENCODE [4] [25] 8 ENCODE 3] 31) 06
ENCODE [5] j24] 07 ENCODE 4] [30] 05
GND [6] I23] o6
. 