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How loUse This Book 

If you know the 
MODEL NUMBER, 

If you know the 
PRODUCT TYPE, 

If you want 
NEW MODELS, 

If you want a PRICE, 

If you want TAPE 
& REEL, 

Use the Model Index on the 
INSIDE FRONT COVER. 

Use the TABBED TABLE OF CONTENTS, 
or use the SELECTION GUIDE TABLES at 
the front of each tabbed section. 

Use the Model Index on the INSIDE FRONT 
COVER or the SELECTION GUIDE 
TABLES at the front of each tabbed section. All 
new models contained in this edition are shown 
in boldface. Also; contact your local Burr­
Brown representative for information on new 
models released since publication of this data 
book. 

Contact your local Burr-Brown office or sales 
representative. See the sales office listing at the 
back of the book. 

See TAPE & REEL INFORMATION, 
Appendix B, or contact your local Burr-Brown 
representative. 
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I Burr-Brown Corporation 

About Burr-Brown 

Corporate Profile 

Burr-Brown Corporation designs, manufactures, 
and markets a broad line of high-performance, 
standard analog and mixed signal integrated cir­
cuits used in the processing of electronic signals. 
Our products are used in a wide range of markets 
and applications, including industrial and process 
control, test and measurement, medical and scien­
tific instrumentation, medical imaging, digital au­
dio and video, telecommunications, personal com­
puters, and multimedia. 

Our product strategy is to design proprietary cir­
cuits that yield maximum functional value in our 
customers' applications. Many of the products, 
although produced in standard configurations, are 
strategically designed, specified, and tested to posi­
tion them for targeted applications such as audio 
signal processing or sensor-specific signal condi­
tioning. 

Burr-Brown's products include: operational ampli­
fiers, instrumentation amplifiers, programmable 
gain amplifiers, isolation amplifiers, DCIDC con­
verters, voltage references and regulators, voltage­
to-frequency converters, optoelectronic amplifiers, 
analog-to-digital converters, digital-to-analog con­
verters, and "application specific" standard prod­
ucts. Our products are manufactured using a variety 
of wafer fabrication processes that include bipolar, 
complementary bipolar, BiCMOS and CMOS with 
lithography requirements down to the 0.6 micron 
level. 

We sell our products worldwide through our direct 
sales force, independent sales representatives, and 
third-party distributors. Burr-Brown has six direct 
sales offices in the United States and international 
sales subsidiaries in France, Germany, Italy, Japan, 
the Netherlands, Switzerland, and the United King­
dom. Through direct sales and distributors, our 
BURR·BROWN~ 

z o 
~ 

products reach over 25 ,000 OEM customers world- a:: 
wide. Sales are divided evenly throughout the world, 0 
with approximately one-third from the United States c.. 
market, one-third from Europe, and the remainder a:: 
from Japan and the South East Asian region. 8 
Burr-Brown employs over 1,900 people worldwide Z 
with manufacturing and technical facilities in Tuc- == 
son, Arizona; Atsugi, Japan; and Livingston, Scot- 0 
land. Located in Tucson, Arizona, corporate head- a:: 
quarters also includes an integrated circuit wafer m 

I 
fab, assembly and test operations. Burr-Brown was a:: 
incorporated in Arizona in 1956; stock is traded on a:: 
NASDAQ under the symbol, BBRC. :l m 
Burr-Brown Receives 
IS09001 Certification in U.S. and Europe 

In September 1993, Burr-Brown Corporation re­
ceived IS09001 certification in the United States 
and Europe, simultaneously. In the United States, 
registration is recognized through the TUV Product 
Service Quality Registrar by the Registration Ac­
creditation Board (RAB). Certification is accepted 
through the Electronics Industries Quality Regis­
trar by the Dutch Registration Board (RCV) in 
Europe. 

IS09001 is the international standard for assessing 
the quality systems of companies that design, manu­
facture, and test products. Adopted by 91 member 
countries, it's the international quality standard for 
manufacturing, trade, and communications indus­
tries. Certification indicates that a formal quality 
system exists for all processes and that these pro­
cesses are audited on a timely basis. 

IElIElI Burr-Brown Ie Data Book-Mixed Signal Products 1.7 
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Applications Library 
Applications Bulletins and Design Software 

APPLICATIONS LIBRARY 

The following applications information is available from Burr­
Brown at no charge. 
Call 1-800-548-6132 to order. 
APPLICATIONS BULLETINS 

Increasing INAl17 Differential Input Range ................ AB-OOl 
Make a Precision Current Source or Current Sink ...... AB-002 
Voltage-Reference Filters ........................................... AB-003 
Make a Precision -10V Reference ............................. AB-004 
Make a Precision ±10V Reference .............................. AB-005 
Make a -1 OV to + 1 OV Adjustable Precision 
Voltage Source ............................................................ AB-006 
Classical Op Amp or Current-Feedback Op Amp? This 
Composite Op Amp Gives you the Best 
of Both Worlds ............................................................. AB-007 
AC Coupling Instrumentation and Difference 
Amplifiers .................................................................... AB-008 
Single-Supply Operation of Isolation Amplifiers .......... AB-009 
±200V Difference Amplifier with Common-mode 
Voltage Monitor ........................................................... AB-Ol0 
Low Power Supply Voltage Operation of 
REF102 10V Precision Voltage Reference ................. AB-Oll 
Boost IS0120 Bandwidth to More Than 100kHz ........ AB-012 
Increasing ADC603 Input Range ................................ AB-013 
Input Overload Protection for the RCV420 
4-20mA Current-loop Receiver ................................... AB-014 
Extending the Common-mode Range of 
Difference Amplifiers ................................................... AB-015 
Boost Amplifier Output Swing With Simple 
Modification ................................................................. AB-016 
0-20mA Receiver Using the RCV420 .......................... AB-018 
Using the ADS7800 12-Bit ADC with Unipolar 
Input Signals ............................................................... AB-019 
Operational Amplifier and Instrumentation 
Amplifier Macromodels ................................................ AB-020 
Synchronization of IS0120/lS0121 Isolation Amplifiers AB-021 
Fast Settling Low-Pass Filter ...................................... AB-022 
Simple Output Filter Eliminates ISO Amp 
Output Ripple and Keeps Full Bandwidth ................... AB-023 
Analog Isolation with Power ........................................ AB-024 
Boost Instrumentation Amp CMR with Common-Mode 
Driven Supplies ........................................................... AB-025 
A Low Noise, Low Distortion Design for 
Anti-Aliasing and Anti-Imaging Filters ......................... AB-026 
High Speed Data Conversion ..................................... AB-027 
Feedback Plots Define Op Amp AC Performance ...... AB-028 
Input Filtering the INA 117 ±200V Difference 
Amplifier ...................................................................... AB-029 
Thermal and Electrical Properties of Selected 
Packaging Materials .................................................... AB-030 

4-20mA to 0-20mA Converter and Current Summing .... AB-031 
IC BUilding Blocks Form Complete Isolated 
4-20mA Current-Loop Systems ................................... AB-032 
Single-Supply, Low-Power Measurements 
of Bridge Networks ...................................................... AB-033 
MFB Low-Pass Filter Design Program ........................ AB-034 
Filter Design Program for the UAF42 Universal 
Active Filter ................................................................. AB-035 
Diode-Based Temperature Measurement ................... AB-036 
Mounting Consideration for TO-3 Package ................. AB-037 
Heat Sinking-TO-3 Thermal Model ........................... AB-038 
Power Amplifier Stress and Power Handling 
Limitations ................................................................... AB-039 
Frequency-to-Voltage Conversion .............................. AB-040 
Single Supply 4-20mA Current Loop Receiver ........... AB-041 
Programmable-Gain Instrumentation Amplifiers ......... AB-042 
Use Low-Impedance Bridges on 4-20mA 
Current Loops ............................................................ AB-043 
Improved Device Noise Performance for the 
3650 Isolation Amplifier ........................... ; ................... AB-044 
Op Amp Performance Analysis ................................... AB-045 
Operational Amplifier Macromodels: A Comparison ... AB-046 
Noise Sources in Applications Using Capacitive 
Coupled Isolated Amplifiers ........................................ AB-047 
The ACF2101 Used as a Bipolar Switched Integrator .. AB-048 
The MPCl 00 Analog Multiplexer Improves RF 
Signal Distribution ....................................................... AB-049 
Compensate Transimpedance Amplifiers Intuitively ... AB-050 
Double the Output Current to a Load with the 
Dual OPA2604 Audio Op Amp .................................... AB-051 
OPA660 Drives Magnetic Recording Head ................. AB-052 
Improved Noise Performance of the ACF2101 
Switched Integrator ..................................................... AB-053 
Clamping Amplifiers Track Power Supplies ................ AB-054 
Precision IA Swings Rail-to-Rail on Single 5V Supply ... AB-056 
Comparison of Noise Performance 
Between a FET Transimpedance Amplifier 
and a Switched Integrator ........................................... AB-057 
Simple Filter Turns Square Waves into Sine Waves .. AB-05S 
MTTF, Failrate, Reliability and Life Testing ................. AB-059 
Careful Layout Tames Sample-Hold Pedestal Errors .... AB-060 
OPT201 Photodiode-Amplifier Rejects 
Ambient Light .............................................................. AB-061 
Digitally Programmable, Time-Continuous 
Active Filter ................................................................. AB-062 
Voltage-to-Frequency Converters Offer Useful 
Options in AID Conversion .......................................... AB-066 
Dynamic Tests for AID Converter Performance .......... AB-072 
Photodiode Monitoring with Op Amps ......................... AB-075 
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Applications Library 
Applications Bulletins and Design Software 

Design and Application of Transformer-Coupled Hybrid DC/DC Converter Noise Reduction ............................. AB-
Isolation Amplifier Model 3656 .................................... AB-078 Partial Discharge Testing ............................................ AB-l 
The Key to Understanding Sources of Error in the 
IS0100 Isolation Amplifier ........................................... AB-079 

Implementation and Applications of Current 
Sources and Current Receivers .................................. AB-165 

Hybrid Isolation Amps Zap Prices and Voltage Barriers .. AB-080 Coding Schemes Used with Data Converters ............. AB-175 
DC-to-DC Converters .................................................. AB-081 Exchanging Files on the Customer Service 
Principles of Data Acquisition and Conversion ........... AB-082 Electronic Bulletin Board ............................................. AB-176 
10MHz Analog Multiplier Carries Output Amp Breaks CDAC Architecture Plus Resistor Divider Gives 
Bandwidth Barrier ........................................................ AB-083 ADC574 Pinout with Sampling, Low-Power, New 
Analog-to-Digital Converter Gounding Practices Input Ranges ............................................................... AB-178 
Effect System Performance ........................................ AB-084 Video Operational Amplifiers ....................................... AB-179 
Simple Circuit Delivers 38Vp-p at 5A from 28V Ultra High-Speed ICs .................................................. AB-180 
Unipolar Supply ........................................................... AB-085 Diamond Transistor OPA660 ...................................... AB-18l 
Switch Gains Accurately with the INA120 ................... AB-086 New Ultra High-Speed Circuit Techniques 
Level Shifting Signals with Differential Amplifiers ....... AB-087 with Analog ICs ........................................................... AB-183 
Improved Voltage Filter has Several Advantages ....... AB-088 Driving Video Output Stages with Monolithic 
A Clarification of Use High-Speed S/H to Improve Integrated Amps .......................................................... AB-184 
Sampling ADC Performance ....................................... AB-089 Automatic Gain Control (AGC) Using the Diamond 
Feedback Circuit Clamps Precisely ............................ AB-090 Transistor OPA660 ...................................................... AB-185 

Voltage-Feedback Amps vs Current-Feedback Amps: 
Bandwidth & Distortion Considerations ....................... AB-091 
SWOP Amplifiers Simplify RF Signal Processing ....... AB-092 
Isolation Amps Hike Accuracy and Reliability ............. AB-093 

Current or Voltage Feedback: The Choice Is Yours 
with the New, Flexible, Wide-Band Operational 
Amplifier OPA622 ........................................................ AB-186 
External Open-Loop Gain Adjustment: Check It Out 
with the Demo Boards for the OPA623 and OPA622 . AB-187 

Tame Photodiodes with Operational Amplifier 
Bootstrap ..................................................................... AB-094 

Building a 400MHz Wide-Band Differential Amp: It's 
a Breeze with the Diamond TransistorOPA660 ......... AB-188 

Tips for Using the ADS78xx Family of AID 
Converters ................................................................... AB-095 
Build A Three Phase Sine Wave Generator With 
the UAF42 ................................................................... AB-096 

Macromodels for RF Operational Amplifiers are a 
Powerful Design Tool .................................................. AB-189 
Designing Active Filters With The Diamond Transistor 
OPA660 ....................................................................... AB-190 

DDC10l Evaluation Fixture PC Interface Board ......... AB-097 There's a World of Line Drivers to Choose From ........ AB-19l 
Selecting an AID Converter ......................................... AB-098 Fiber Optic Transmission ............................................ AB-192 
An Easy Solution to Current Limiting an Op Amp ....... AB-099 The Current-Feedback Operational Amplifier: A High 
Multiplexer Data Acquisition System ........................... AB-l00 Speed Building Block .................................................. AB-193 
Combining and Amplifier with the BUF634 ................. AB-l0l Intermodulation Distortion (IMD) ................................. AB-194 
Output Spectrum and Post-LPF Design of the 
PCM1710 .................................................................... AB-l02 DESIGN SOFTWARE 
VOltage-to-Frequency Converters Offer Useful 
Options In AID Conversion .......................................... AB-130 
An Error Analysis of the IS0102 in Small Signal 

FilterPro Disk .................................................... AB/E-034, 035 
Spice Disk ................................................................ AB/E-020 

Measuring ................................................................... AB-161 
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For Immediate Assistance, Contact Your Local Salesperson 

Sales and Service 

ABOUT THIS BOOK 
To keep with the easy-to-use fonnat we estab­
lished last year, the Burr-Brown Integrated Cir­
cuits Data Books for 1996/97 will be similar to the 
1995 books. Both the Linear Products and Mixed 
Signal Products books are available free from 
your local salesperson or representative--see Sales 
Office Listings at back of book-or by calling 
our literature request line at 1·800·548·6132 (US 
or Canada). Order both, or just the one that fits 
your needs. 

How to Use This Book 
Burr-Brown product numbers are listed in the 
Selection Trees and Tables at the beginning of 
each tabbed section. With these tools you can 
quickly compare specs among different products 
and choose the best part for your design. Products 
appearing in boldface type are new products in­
troduced by Burr-Brown since publication of the 
1995 data books. . 

Data sheets are arranged alphanumeric ally by 
product type, so if you know the name of the part 
you can find it quickly. Or, use the Product Index 
on the inside front cover, or page numbers as 
listed in the Selection Guide trees and tables. 

CUSTOMER SERVICE 
Burr-Brown is committed to providing the best 
customer service in the industry-whether it be a 
need for additional technical literature, technic.al 
assistance, to place an order, or to return products. 
For immediate assistance with any problem or 
inquiry, contact your local Burr-Brown salesper­
son or representative. See Sales Office Listings at 
back of book. 

Direct factory assistance is available by calling 
the following number: 1·800·548·6132 (US or 
Canada; 7:00am to 5:00pm MST). 

Technical Literature or 
Applications Assistance 
In addition to individual data sheets, Burr-Brown 
also provides its customers with applications 
bulletins, promotional samples, comprehensive 
brochures featuring many product types, and 
applications assistance by calling 1·800~548.6132 
(US or Canada). 

Internet 
Burr-Brown information is now available on the 
Internet via the World Wide Web. Customers 
with Internet access can visit our home page at 
http://www.burr·brown.comlto obtain on-line 
data sheets and corporate infonnation any time of 
the day, any day of the year. 

FAXLine 
Burr-Brown's FAXLine is available for custom­
ers to request product literatur.e. Call 1·800·548· 
6133 (USA/Canada Only) to receive a Document 
Catalog, complete with FAXLine literature order 
numbers. Up to three pieces of literature may be 
requested per call. 

Prices and Quotations 
Price quotations made by Burr-Brown or its 
authorized field sales.representatives are valid for 
30 days. Delivery quotations are subject to recon­
finnation at the. time of order placement. Please 
call your local sales representative or distributor 
(see list at the back of this book). 

Placing Orders 
You can place orders via telephone, FAX, or mail 
with any authorized Burr-Brown field sales 
office, sales representative, or authorized distribu­
tors. See Sales Office Listings at back of book for 
the office nearest you. 

aURR-BROWN8 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 

Sales and Service 

Returns and Warranty Service 
When returning products for any reason, contact 
Burr-Brown prior to shipping for authorization 
and shipping instructions. For complete instruc­
tions, contact your local salesperson or represen­
tative. Customers outside the USA should call the 
nearest sales office for details and information­
see International Sales Office Listing at back of 
book. 

To return product, please call for your Return 
Material Authorization (RMA) number. Ship units 
prepaid and supply the original purchase order 
number and date, along with an explanation for 
the return. Upon receipt of the returned devices, 
Burr-Brown will verify and inform you of the 
warranty status, cost to repair or replace, credits, 
and status of replacements where applicable. 
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Or, Call Customer Service aI1·800·548·6132 (USA Only) 

Z AID Converters, Data 
Acquisition Components 

Burr-Brown's Analog-to-Digital (AID) converter 
product line offers a broad selection of resolu­
tions, 12-, 14-, and 16-bit for industrial applica­
tions, and 16-, 18-, and 20-bit designed especially 
for audio applications. 

A new line of SpeedPLUS'M 10- and 12-bit resolu­
tion, 1O-40MHz sampling rate AID converters was 
recently introduced. The ADS800 family of con­
verters is fabricated on O.6!lJl1 CMOS process, 
utilizing a leading-edge pipeline architecture. 
ADS800 converters are complete with a quantizer, 
wideband track/hold, internal reference, and three­
state outputs. 

ADS7819 is a 12-bit monolithic, 800kHz sam­
pling AID complete with an internal sample/hold, 
clock and internal 2.5V reference. It uses state-of­
the-art CMOS structures, contains a parallel mi­
croprocessor interface, and has three-state output 
drivers. 

ADS7831 is a 12-bit monolithic, 600kHz sam­
pling AID complete with an internal sample/hold, 
clock and internal 2.5V reference. Its high spectral 
performance make it especially suitable for appli­
cations such as HDSL, modems, and wireless 
communication systems. 

BURR~BRQWN<t!I 

ADS7833 is a complete 10 channel data acquisi-
tion system-its three AIDs operate simultaneousl_ 
at a 150kHz per converter sample rate with up t 
five channels of simultaneous sample and hold 
channels-it also contains digitally programmable en 
input ranges and an 8-bit voltage output. !z 
ADS7820 is a new, complete 0-5V analog input W 
12-bit 100kHz sampling AID converter. Part of a ~ 
new generation of Burr-Brown sampling AID con- Q. 
verters, it offers faster sampling rates, multiple == 
channels, lower power, and more analog input 0 

o ranges. 

ADS1210 and ADS1211 are precision, wide dy­
namic range, delta-sigma AID converters with 24-
bit resolution operating from a single +5V supply. 
Dynamic range is increased by the inclusion of a 
low-noise programmable gain amplifier with gain 
range of 1 to 16 in binary steps. Both converters 
include a flexible synchronous serial interface 
which is SPI compatible, and offers a two-wire 
control mode for low cost isolation. 

The DDCI0l is a 20-bit, 15kHz integrating AID 
converter with digital error correction and direct 
photosensor interface. 
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Analog-to-Digital Converters 

ADS1210 (248its,lIL) 
ADS1211 (24 Bits, IlL, 4-ch MUXj 

12-BIT 
ADS7806 (40kHz) 
AOS7812 (40kHz) 
ADS57 4 (40kHz) 
AOS7824 (40kHz, 4-ch MUX) 

16-81T 
ADS7807 (40kHz) 
AOS7813 (40kHz) 

20-BIT 
DDG10l (15kHz) 

5kHz < Is < 50kHz 

12-8IT 
ADG80 (40kHz) 
ADG574A (40kHz) 

16-BIT 
ADG71 (20kHz) 

12-BIT 
ADS774 (117kHz) 
ADG7802 (117kHz, 4-ch MUX) 
ADS7803 (117kHz, 4-ch MUX) 
AOS7832 (117kHz, 4-ch MUX) 
ADS7833 (100kHz, 10 chI 
ADS7804 (100kHz) 
ADS7808 (100kHz) 
AOS7820 (100kHz) 

16-81T 
ADS7805 (100kHz) 
ADS7809 (100kHz) 
AOS7821 (100kHz) 

AID CONVERTERS 

12-BIT 
ADS774 (117kHz) 
ADG84 (100kHz) 
ADG85 (100kHz) 
ADG87 (100kHz) 
ADG674A (66kHz) 

16-BIT 
ADG76 (59kHz) 
ADG700 (59kHz) 

12-BIT 

200kHz < Is < 5MHz 

16-81T 

12-8IT 
ADSBOO (40MHz) 
ADSBOl (25MHz) 
ADS802 (10MHz) 
ADG603 (10MHz) 

SOM506 (16-BI/) 
SDM507 (16-BI/) 
SOM516 (16-BI/) 
SDM517 (16-BI/) 
SDM862 (12-8il) 
SDM863 (12-8il) 
SDM872 (12-8il) 
SDM873 (12-8il) 

AFE1103E (BrDoklree/Metallnk) 
AFE1104E (PalrG.in) 

DUAL 
DSP102 (18·Bil,200kHz) 

4-th MUXIN 
ADS1211 (24·8il,lIL) 
ADS7802 (12-8il, 117kHz) 
ADS7803 (12-8il, 117kHz) 
AOS7832 (12-Bi/, 117kHz) 

TEN 
ADS7833 (12-8il,100kHz) 

ADS7810 (800kHz) 
ADS7819 (800kHz) 
ADS7831 (600kHz) 
ADS7800 (333kHz) 

ADG701 (512kHz) 

14-8IT 
AOS7814 (300kHz) 

16-81T 
AOS7811 (263kHz) 

18-BIT 
DSP101 (200kHz) 
DSP102 (200kHz, Dual) • DENOTES TYPICAL 

BOLD DENOTES NEW PRODUCT 

BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 

Some specifications have been estimated for comparison 
purposes. Refer to data sheets for guaranteed specifications. 
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I 
Linearity Input GENERAL 

m~ Resolu- Error Range Sampling Serial 
tlon max (see table, pg 2.5) Rate THD Temp or 

Product (Bits) (%FSR) (V) (kHz) NMC (dB, max) Range(1) Pkg(2) Parallel Description m zADC71 16 ±O.003 D,E,F,N,R,S 20 14 Ind, Com TDIP S,P Industry Std Pinouts 
@ADC76 16 ±0.003 D,E,N,R,S 60 14 Ind, Com TDIP S,P Industry Std Pinouts 

t;:t, ADC80AG 12 ±0.012 D,E,N,R,S 40 12 Ind TDIP S,P Industry Std Pinout and Interface Medium Speed Monolithic 
;: ADC80MAH 12 ±0.012 D,E,N,R,S 40 12 Ind TDIP S,P Industry Std Pinout and Interface Medium Speed Monolithic 
~ ADC84KG 12 ±0.012 D,E,N,R,S 100 12 Ind TDIP S,P Medium Speed 
t;:t, 

ADC85H 12 ±0.012 D,E,N,R,S 100 12 Com TDIP S,P Medium Speed 
C1 
~ 

ADC87H 12 ±O.012 D,E,N,R,S 100 12 Mil TDIP S,P Mil Temperature Range 
ADC574A 12 ±0.012 E,F,R,S 40 12 Mil, Ind, Com DDIP P Industry Std Pinout and Interface Medium Speed Monolithic 

?) ADC603 12 ±0.018 L 10MHz NS -68' Com, Ind, Mil QDIP P High Speed Medium Resolution ~ 
~ 

ADC674A 12 ±0.012 E,F,R,S 66 12 MiI,lnd,Com DDIP P Industry SId Pinout and Interface Medium Speed Monolithic 
i? ADC700 16 ±0.003 D,E,F,N,R,S 59 14 MiI,lnd,Com TDIP S,P Data·Bus Interface 

i:i ADC701 16 ±0.003 D,E,G,R,S 512kHz NS -94w/SHC702' Com TDIP P High Accuracy, High Resolution :::::: 
t;:t, ADC774 12 ±0.012 E,F,R,S 117 12 Mil, Ind, Com DDIP P Industry SId Pinout and Interface Medium Speed Monolithic ~ 
C ADC803 12 ±0.012 G,R,S 1MHz NS NA Ind,MiI HMD P High Speed Medium Resolution ;s. C r ADC7802 12 ±0.012 D 117 12 Ext DDIP, PLCC P High·Accuracy, 4-Channel MUX, Auto·Calibration, Sampling a 

ADS574 12 ±0.012 E,F,R,S 40kHz 12 Com,MiI DIP, DDIP, SO P Sampling 574 Type ~ 
~ ADS774 12 ±0.012 E,F,R,S 117 12 Com,MiI DIP, DDIP, SO P Sampling 774 Type ~ 
~ ADS800 12 ±O.024 Z 40MHz 12 Com SOIC P Sampling, Internal Reference ~ 
Vl 

ADS801 12 ±o.024 Z 25MHz 12 Com SOIC P Sampling, Internal Reference ..... 
ADS802 12 ±o.024 Z 10MHz 12 Com SOIC P Sampling, Internal Reference 

Cb aQ' Q) 
;:s ADS820 10 ±o.097 Z 20MHz 10 Com SOIC P Sampling, Internal Reference, Low Power -t::> -.... - ADS821 10 ±o.097 Z 40MHz 10 Com SOIC P Sampling, Internal Reference = ~ ADS1210 24 ±o.003 D,S Program- 24 Xlnd SOIC, PDIP S Low Power, Single-Channel, Lll:, Differential In 
(:l mabie ~ 
~ ADS1211 24 ±o.OO3 D,S Program- 24 Xlnd SOIC,PDIP S Low Power, 4-Channel MUX, Lll:, Differential In ~ ..., 

mabie CiIi !:l" 
ADS7800 12 ±0.012 R,S 333kHz 12 Com,lnd DIP, SOIC P Sampling, Interface 

Q) -.... 
ADS7803 12 ±0.018 D 117 12 Ext DDIP, PLCC P High·Accuracy, 4-Channel MUX, Auto·Calibration, Sampling ~ 
ADS7804 12 ±0.012 S 100 12 Ext PDIP, SOIC P Full Parallel, Pin Compatible to ADS7805 "i:: 
ADS7805 16 ±0.0023 S 100 16 -96 Ext PDIP, SOIC P Full Parallel, Pin Compatible to ADS7804 ~ 
ADS7806 12 ±O.012 C,D,S 40 12 -60 Ext PDIP, SOIC S,P 8·Bit Bytes or Serial, Pin Compatible to ADS7807 

~ ADS7807 16 ±0.0023 C,D,S 40 16 -96 Ext PDIP, SOIC S,P 8·Bit Bytes or Serial, Pin Compatible to ADS7806 
ADS7808 12 ±0.012 C,D,E,P,R,S 100 12 -60 Ext PDIP, SOIC S Pin Compatible to ADS7809 ~ ......... 
ADS7809 16 ±0.0023 C,D,E,P,R,S 100 16 -96 Ext PDIP, SOIC S Pin Compatible to ADS7808 
ADS7810 12 0.018 S 800 12 -77 Ext PDIP, SOIC P 
ADS7811 16 ±0.0015 N 263 16 -96 Xlnd PDIP, SOIC P Sampling, w/lnternal Reference 

• DENOTES TYPICAL 

BOLD DENOTES NEW PRODUCT 

BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 

!V Some specifications have been estimated for comparison 

V,; purposes. Refer to data sheets for guaranteed specifications. 
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Linearity Input 
Resolu- Error Range Sampling Serial GENERAL (CONT) 
tion max (see table, pg 2.5) Rate THO Temp or 

Product (Bits) (%FSR) (V) (kHz) NMC (dB, max) Range(1) Pkg(2) Parallel Description 

ADS7812 12 :to.012 S, AA, R, E, M, P, BB 40 12 -80 Xlnd PDIP,SO S Sampling pin compatible with ADS7813 
ADS7813 16 :to.0023 S, AA, R, E, M, P, BB 40 16 -96 Xlnd PDIP,SO S Sampling pin compatible with ADS7812 
ADS7814 14 :to.018 N 300 14 -90 Xlnd PDIP,SO P Sampling, with output latches 
ADS7819 12 0.018 N 800 12 -77 Ext PDIP,SOIC P 
ADS7820 12 ±0.01 D 100 12 -80 Xlnd PDIP,SOIC P Sampling, pin compatible with ADS7821 
ADS7821 16 ±0.006 D 100 16 -90 Ind PDIP,SOIC P Sampling, pin compatible with ADS7820 
ADS7824 12 ±0.01 S 40 12 -80 Xlnd PDIP,SOIC S,P Sampling, 4-ch mux input 
ADS7825 16 ±0.002 S 40 16 -90 Xlnd PDIP,SOIC S,P Sampling, 4-ch mux input 

ADS7831 12 0.024 N 600 12 -77 Ext PDIP,SOIC P Low Cost 
ADS7832 12 :to.049 B 117 12 -75' Xlnd PDIP,PLCC P Sampling, 8-bit bytes out 
ADS7833 12 0.05 I, L, M, N 100 12 Ext PLCC S 3-channel, simultaneous sampling 

DDC101 20 ±2.5ppm(3) Current 15 18 Ind DDIP, SOIC S High Accuracy 

DSP101 18 0.003 0 200 -90 Com DDIP S DSP Compatible, Single Channel 

DSP102 18 0.003 0 200 -90 Com DDIP S DSP Compatible, Dual Channel 
NOTES: (1) Com: O°C to +70°C, Ext: -40°C to +85°C, Ind: _25°C to +85°C, Mil: -55°C to + 125°C. (2) DIP = 0.3" wide DIP, DDIP = 0.6" wide DIP, TDIP = 0.9" wide DIP, PLCC = Plastic Leaded Chip Carrier, SO = Small Outline 

Surface Mount. (3) Linearity errors ±O.025% reading ±2.5ppm FSR. 

Product 

AFE1103E 

AFE1104E 

Design 
Speed 

E1ff1 

E1ff1 

Minimum 
Speed 

PCM-4 

PCM-4 

Power Compatibility 

300mW Brooktree/Metalink 

300mW PairGain 

HDSL ANALOG FRONT END 
Description 

Burr-Brown's HDSL Analog Front End greatly reduces the size and cost of an HDSL system by providing all of the active 
analog circuitry needed to connect the Brooktree Bt8952 HDSL digital signal processor to an external compromise 
hybrid and a 1:2 HDSL line transformer. Functionally, this unit is separated into a transmit and a receive section. The 
transmit section generates, filters, and buffers outgoing 2B1 Q data. The receive section performs initial filters and 
digitizes the symbol data received on the telephone line and passes it to the HDSL DSP chip. The HDSL Analog Interface 
is a monolithic device fabricated on 0.6/1 CMOS. It operates on a single +5V supply (using only 300mWJ.1t is housed in 
a 48-pin SSOP package. This unit is second sourced by Brooktree's Bt8921. 

Burr-Brawn's HDSL Analog Front End greatly reduces the size and cost of an HDSL system by providing all of the active 
analog circuitry needed to connect PairGain Technologies SPAROW HDSL digital signal processor to an external compromise 
hybrid and a 1:2 HDSL line transformer. Functionally, this unit is separated into a transmit and a receive section. The 
transmit section generates, filters, and buffers outgoing 2B1 Q data. The receive section performs initial echo cancellation and 
filters and digitizes the symbol data received on the telephone line and passes it to the HDSL DSP chip. The HDSL Analog 
Interface is a monolithic device fabricated on 0.6/1 CMOS. It operates on a single +5V supply (using only 3OOmW).1t is housed 
in a 48-pin SSOP package. 

• DENOTES TYPICAL 

BOLD DENOTES NEW PRODUCT 

BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 

Some specifications have been estimated for comparison 
purposes. Refer to data sheets for guaranteed specifications . 
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Product 

SDM5()6l5) 

SDM50"](5) 

SDM51t15) 
SDM51"](5) 
SDM862(1) 
SDM863(1) 

SDM872(1) 
SDM873(1) 

Channels 

16-Channe/, single ended 

B-Channel, differential 
16-Channel, single ended 
8-Channel, differential 
16-Channel, single ended 
8-Channel, differential 
16-Channel, single ended 
8-Channel, differential 

Resolution Linearity 
(Bits) Error (O/OFSR) 

16 :to.012 

16 :to.012 
16 :to.012 
16 :to.012 
12 ±0.012 
12 ±0.012 
12 ±0.012 
12 ±0.012 

DATA ACQUISITION COMP 

Input 
Range 
(see table, pg 2.5) Throughput Temp 
(V) Rate (kHz) Range(2) Pkg(3) Description 

S,R,P,E 100 Xlnd PLCC Serial Out 

D,C 100 Xlnd PLCC SerlalOut 
S 100 Xlnd PLCC Parallel Out 
S 100 Xlnd PLCC Parallel Out 
R,S,E 33 Com, Ind, Mil LCC, PGA Parallel Out 
R,S,E 33 Com, Ind, Mil LCC, PGA Parallel Out 
R,S,E 50 Com, Ind, Mil LCC, PGA Parallel Out 
R,S,E 50 Com,lnd, Mil LCC, PGA Parallel Out 

NOTES: (1) Internal instrumentation amplifier can be pin programmed for G = I, 10, 100. (2) Temperature Range: Com = O·C to +70·C, Ind = -25·C to +85·C, Xlnd = -40·C to 85·C, Mil = -55·C to + 125·C. (3) LCC = Hermetic 0.95" (typ) 
square Leadless Chip Carrier, PGA= Hermetic 1.1" (typ) square Pin Grid Array. (4) Internal programmable gain amplifier can be programmable for G = I, 10, 100, 1000. 

KEY FOR AID CONVERTER INPUT 
RANGE SPECIFICATION TABLE 

SPECIACATlON RANGE 
CODE (V) 

A Oto 1.25 
B 010 2.5 
C 0104 
D Ot05 
E Oto 10 
F Ot020 
G Oto-l0 
H ±0.312 
I ±0.5 
J ±0.625 
K ±1.0 

SPECIFICATION 
CODE 

L 
M 
N 
0 
P 
Q 

R 
S 
Z 

AA 
BB 

RANGE 
(V) 

±1.25 
±2.0 
±2.5 

±2.75 
±3.33 
±4.0 
±S.O 

±10.0 
1.25to 3.25 

0.3125 to 2.8125 
0.5 to 4.5 

• DENOTES TYPICAL 

BOLD DENOTES NEW PRODUCT 

BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 

Some specifications have been estimated for comparison 
purposes. Refer to data sheets for guaranteed specifications. 
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For Immediate Assistance, Contact Your Local Salesperson 

BURR - BROWN® 

113131 

16-Bit 

ADC71 

ABRIDGED DATA SHEET 

For Complete Data Sheet 
Call FaxLine 1-SD0-548-6133 

Request Document Number 11060 

ANALOG-TO-DIGITAL CONVERTER 

FEATURES 
• 16-BIT RESOLUTION 

• ±O_OO3% MAXIMUM NONLINEARITY 

• COMPACT DESIGN: 32-pin Hermetic 
Ceramic Package 

• CONVERSION SPEED: 50J.lS max 

Parallel 
Digital 
Output 

DESCRIPTION 
The ADCn is a low cost, high quality, 16-bit succes­
sive approximation analog-to-digital converter. It uses 
laser-trimmed ICs and is packaged in a convenient 
32-pin hermetic ceramic dual-in-line package. The 
converter is complete with internal reference, clock, 
comparator, and thin-film scaling resistors, which 
allow selection of analog input rang<:s of ±2.5V, ±5V, 
±lOY, 0 to +5V, 0 to +lOV and 0 to +20V, 

Data is available in parallel and serial form with 
corresponding clock and status output. All digital in­
puts and outputs are TTL-compatible. 

Power supply voltages are ±15VDC and +5VDC. 

Reference \------0 Ref Out (+6.3V) 

} Input Range 
"-----0 Select 

1-----....... --------0 Comparator In 

1--------------0 Clock Out 

L--------------------oStarus 

International Airport industrial Par1< • Mailing Addnsa: PO Box 11400 • Tucson, AZ 85734 • Street Addnsa: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
Tol: (520) 746-1111 • Twx: 91H52-1111 • Cablo:BBRCORP • 1010x:066-6491 • FAX: (520) 889-1510 • ImmodIatoProduc;tlnlo:(600)fi48.6132 
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Or, Call Cuslomer Service aI1·800·548·6132 (USA Only) 
SPECIFICATIONS 
ELECTRICAL 
At +25"C and rated power supplies, unless otherwise noted. 

AOC71J, K ADC71A,B 

PARAMETER MIN TYP MAX MIN TYP MAX UNITS 

RESOlUTION 16 16 Bits 

INPUTS 
ANALOG 
Voltage Ranges: Bipolar ±2.5, ±5, ±IO ±2.5, ±5, ±IO V 

Unipolar to +5, 0 to 0,10 +5,0 to +1 V 
o to +20 o to +20 

Input Impedance (Direct Input) 
o to +5V, ±2.5V 2.5 2.5 kQ 
o to +IOV, ±5.0V 5 5 kQ 

o to +20V, ±IOV 10 10 kQ 

DIGITAL(') 
:onvert Positive pulse SOns wide i trailing ("I" to "0" i 

Logic Loading 1 TTL Load 

'n .... 'or"" "n .. n .. ", "n,,, """ 
ACCURACY 
Gain Error(2) ±O.I ±D.2 ±O.I ±0.2 % 
Offset(2): Unipolar ±0.05 ±D.l ±0.05 ±D. I % of FSA(3) 

Bipolar ±O.I ±0.2 ±O.I ±0.2 % of FSR 
Linearity Error: K, B ±0.003 ±0.003 % of FSR 

J, A ±0.006 ±0.006 % of FSR 
Inherent Quantization Error ±112 ±112 LSB 
Differential Linearity Error ±0.003 ±0.003 % of FSR 

POWER SUPPLY"" .. "",." 
±15VDC 0.003 0.003 % of FSR/%Vs 
+5VDC 0.001 0.001 % of FSR/%Vs 

TlME(") 
14 Bits SO 50 flS 

WARM-UP TIME 5 min 

DRIFT 
Gain ±IO ±15 . ppml"C 
Offset: Unipolar ±2 ±4 ±2 ppm of FSRJ"C 

Bipolar ±8 ±IO ±5 ±IO ppm of FSR/'C 
Linearity ±2 ±3 ±2 ppm of FSRJOC 
No Missing Codes Temp Range 

J, A (13 Bits) a +70 -25 +85 "C 
K, B (14 Bits) 0 +70 -25 +85 "C 

OUTPUT 
DIGITAL DATA 
(All Codes Complementary) 
Parallel Output Codes(S): Unipolar CSB 

Bipolar COB, CTC!') 
Output Drive 2 · TTL Loads 

Serial Data Code (NRZ) CSB,COB 
Output Drive 2 · TTL Loads 

Status Logic."I" During Con ,ersion 
Status Output Drive 2 2 TTL Loads 
Clock Output Drive 2 2 TTL Loads 
Frequency(" 280 kHz 

INTERNAL ' VOLTAGE 6.0 6.3 6.6 6.0 6.3 6.6 V 
Max External Current with 

No Degradation of Specs ±200 ±200 fJ.A 
Temp Coefficjent ±IO ppml"C 

POWER SUPPLY '" Power Consumption 655 655 mW 
Rated Voltage, Analog ±11.4 ±15 ±16 

, , 
VDC 

Rated Voltage, Digital +4.75 +5 +4.75 VDC 
Supply Drain + 15VDC +10 +15 rnA 
Supply Drain -15VDC -28 -35 · rnA 
Supply Drain +5VDC +17 +20 · rnA 

'''M .. "n..,un'; RANGE 
SpecHication 0 +70 -25 +85 "C 
Operating (Derated Specs) -25 +85 -55 +125 'C 
Storage -55 +125 -55 +125 'C 

. "" . . . "" . " .. NOTES: (I) CMOSITTL compatible, I.e., LogIc "0 = 0.8V, max LogIC I = 2.0V, mm for Inputs. For dIgital outputs LogIC 0 = +0.4V, max LogIC I = 2.4V mIn . 
(2) Adjustable to zero. (3) FSR means Full Scale Range. For example, unit connected for ±IOV range hao 20V FSR. (4) Conversion time may be shortened with 
"Short Cycle" set for lower resolution, see "Additional Connections Required" section. (5) See Table I. CSB = Complementary Straight Binary. COB = Complementary 
Offset Binary. CTC = Complementary Two's Complement. (6) CTC coding obtained by inverting MSB (Pin I). 

BURR-BROWNe 
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For Immediate AssistanceJ Contact Your Local Salesperson 
PIN CONFIGURATION 

TOp View 

(MSB)BilI 

Bil2 

Bn3 

Bn4 

Bil5 

BilS 

BI17 

BilS 

Bil9 

BHIO 

Bn 11 

BHI2 

(LSB for 13 bits) BH 13 

(LSB for 14 bits) Bil 14 

Bil15 

BillS 

NOTE: (I) Metal lid of package is connected 10 pin 22 (Analog Common). 

ABSOLUTE MAXIMUM SPECIFICATIONS 

+Vcclo Common .................................................................... 010 +IS.5V 
-v cc 10 Common .................................................................. OV to -16.5V 
+Voo 10 Common ....................................................................... OV 10 +7V 
Analog Common to Digital Common ............................................... ±C.5V 
Logic Inputs 10 Common ........................................................... OV to Voo 
Maximum Power Dissipation ....................................................... lOOOmW 
Lead Temperalure (lOs) .................................................................. 30lJ"C 

ORDERING INFORMATION 

MODEL TEMPERATURE RANGE NONLINEARITY 

ADC71JG O"C to +70"C ±O.006% FSR 
ADC71KG O"C 10 +70"C ±O.003% FSR 
ADC71AG -25"C to +85"C ±O.006% FSR 
ADC71BG -25"C to +85"C ±O.003% FSR 

Short Cycle 

Convert Command 

+5VDC Supply 

Gain Adjust 

+ 15VDC Supply 

Comparator In 

Bipolar Offset 

IOV 

20V 

RefOut6.3V 

Analog Common(') 

-15VDC Supply 

CIockOul 

Digilal Common 

Status 

Serial Out 

PACKAGE INFORMATION 

MODEL PACKAGE 

ADC71JG 32-Pin Hermetic DIP 
ADC71KG 32-Pin Hermetic DIP 
ADC71AG 32·Pin Hermetic DIP 
ADC71BG 32·Pin Hermetic DIP 

DIP 

PACKAGE DRAWING 
NUMBER(') 

172-5 
172·5 
172-5 
172-5 

NOTE: (I) For detailed drawing and dimension table, please see end of data 
sheel, or Appendix C of Burr-Brown IC Data Book. 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibilHy for inaccuracies or omissions. BURR·BROWN assumes 
no responsibilny for the use of this information, and all use of such information shall be entirely al the user's own risk. Prices and specHications are subject to change 
without notice. No patent rights or licenses to any of the clrcuijs described herein are implied or granled to any third party. BURR-BROWN does not authorize or warrant 
any BURR·BROWN product for use in life support devices and/or systems. 
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Convert Commandl!) 

Internal Clock 

Status (EOC) 

MBS 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

BitS 

Bit 7 

BitS 

Bit 9 

Bit 10 

Bnll 

Bit 12 

Bit 13 

Bit 14 

Bn15 

BnlS 

Serial Data Out 

Or, Call Customer Service at 1·800·548·6132 (USA Only) 

Maximum Throughput Timel2) ____________ --<~ 

___ J 
"I" 

---] 

1 
J _____ ~='O="~~----------------------------~~ 
'''0" r--

__ =J 
___ J 
___ J 
===] 

L-j'1" 
L-j "I" 

U"I" 
! '0" 

===] 
1 

L-j'1" 
r-------------------------~~~r:-'1"-------------------

J ! "0" 
___ J U"1" 

1 
1 
J ___________________________________ =!,=O"~~----~~ 
r '0" ~ 

---- ! 
---- S 7 8 UJ 10 

~'1" 
II L:!gJ13l 14 UL~ 

"0" 'I" "1" "0" '0" "I" "1" 'I" "0" "1" "I" "0" 'I" "0" '0" "1" 

NOTES: (1) The convert command must be at least 50ns wide and must remain low during a conversion. The conversion is inniated 
by the '~railing edge" of the convert command. (2) 57JlS for I S bits. 

FIGURE 1. ADC7l Timing Diagram. 

I I 
Serial _ 1-40.125ns 
Out I 

Clock 
Out 

FIGURE 2. Timing Relationship of Serial Data to Clock. 

Bfnary (BtN) 

BnlS 

Status 

~ l;---BitlS--
"--------A. Valid 

1 ---------

I 
I 
I 

I~I,-40-125ns--: 
I 

FIGURE 3. Timing Relationship of Valid Data to Status. 

Output tNPUT VOLTAGE RANGE AND LSB VALUES 

Analog Input 
Voltage Range Defined As: ±10V ±5V ±2.5V o to +10V o to +5V o to +20V 

Code COBI!) COBI!) COBI!) 
Designation or CTC(2) or CTC(2) or CTC(2) CSBI') CSBI') CSBI') 

One Least FSR 20V 10V .§.Y.. 10V .§.Y.. 20V 
Significant 2" 2" 2" 2" F 2" 2" 
Bit (LSB) n = 12 4.88mV 2.44mV 1.22mV 2.44mV 1.22mV 4.88mV 

n = 13 2.44mV 1.22mV 610llV 1.22mV 610llV 2.44mV 
n = 14 1.22mV 610llV 3051lV 610llV 3051lV 1.22mV 

Transition Values 
MSB LSB 
000 ... 000(4) +Full Scale +10V~/2LSB +5V-&2LSB +2.5V~/2LSB +10V-&2LSB +5V~/2LSB +20V~/2LSB 

011 ... 111 Mid Scale 0 0 0 +5V +2.5V +10V 
111 ... 110 -Full Scale -10V +II2LSB -5V +1/2LSB -2.5V + I 12LSB o +1/2LSB o +II2LSB o +II2LSB 

NOTES: (1) COB = Complementary Offset Binary. (2) Complementary Two's Complement-obtained by inverting the most significant bit MSB (pin 1), (3) CSB 
= Complementary Straight Binary. (4) Voltages given are the nominal value for transition to the code specified. 

TABLE I. Input Voltages, Transition Values, LSB Values, and Code Definitions. 
BURR·BROWN® 
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2.10 

For Immediate Assistance, Contact Your Loea/Salesperson 

BURR - BROWN® 

IElElI 

16-Bit 

ADC76 

ABRIDGED DATA SHEET 

For Complete Data Sheet 
Call FaxLine 1-800-548-6133 

Request Document Number 11063 

ANALOG-TO~DIGITAL CONVERTER 

FEATURES DESCRIPTION 
• 16-BIT RESOLUTION 

• LINEARITY ERROR: ±O_OO3% max (KG, BG) 

The ADC76 is a high quality, 16-bit successive ap­
proximation analog-to-digital converter. The ADC76 
uses state-of-the-art laser-trimmed IC thin-film resis­
tors and is packaged in a hermetic 32-pin dual-in-line 
package. The converter is complete with internal ref­
erence, short cycling capabilities, serial output, and 
thin-film scaling resistors; which allow selection of 
analog input ranges of ±2.5V, ±5V, ±lOV, 0 to +5V, 
o to +lOV and 0 to +20V. 

• NO MISSING CODES GUARANTEED 
FROM -25°C TO +85°C 

• 17f.1S CONVERSION TIME (16-Bit) 

• SERIAL AND PARALLEL OUTPUTS 

Parallel 
Digital 
Output 

It is specified for operation over two temperature 
ranges: O°C to + 70°C (J, K) and -25°C to +85°C (A, B). 

Data is available in parallel and serial form with 
corresponding clock and status output. All digital 
inputs and outputs are TTL-compatible. 

Power supply voltages are ±15VDC and +5VDC. 

1-~===--l--------OShortCYCle 
1--------\--------0 Convert Command 

L.-"'-:':;~:::...l:::.::.r:..-....I } Input Range 
Select 

1--..... --------0 Comparator In 

I-=:-~r---------------o Clock Rate Control 
L...::=:...r---------------oClockOUI 

'---------------------0 Status 
'---------------~------oSeriaIOut 

International Airport Industrial Park • MaIling Add .... : PO Box 11400 • TUClan, AZ 85734· SIraaI Add .... : 6730 S. Tucson BlVd. • Tucson, AZ 85706 
Tel: (520) 746-1111 • Twx: 910-952·1111 • Coble: BBRCORP • Telex: 066-6491 • FAX: (520) 889-1510 • Immediate Product Info: (800) 546-6132 
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Or, Call Customer Service at 1·BOO·54B~6132 (USA Only) 
SPECIFICATIONS 
ELECTRICAL 
At +25'C, and rated power supplies, unless otherwise noted . 

. 1\~C'T6J,K ADC76A, B 

PARAMETER MIN TyP- ",A)( MIN TYP 

RESOLUTION 16 

ANALOG INPUTS 
Voltage Ranges: Bipolar ±2.5, ±5, ±10 

Unipolar Oto+5,Oto+l0 
o to +20 

Impedance (Direct Input) 
o to +5V, ±2.5V 2.5 
o to +10V, ±5.0V 5 
o to +20V, ±10V 10 

DIGtTAL INPUTS(1) 
Convert F ositive pulse SOns i (min) traili~g edge ("1" inijiates conversion) 
Logic Loading I I 1 I I I 
'""""r". "'"""""" ""'''' '''''' 
ACCURACY 
Gain Error(2) ±0.1 ±0.2 · 
Offset Error: Unipolar!') ±D.05 ±0.1 

Bipolar(2) ±D.l ±D.2 
Linearity Error: K, B ±0.003 

J, A ±0.006 
Inherent Quantization Error ±112 
Differential Linearity Error ±0.003 
Noise (3", p-p) ±0.001 ±0.003 · 
=~~~~ SUPPLY"" ... "",." 

0.003 · 
+5VDC 0.001 · 
CONVERSION TIME!') 
14 Bits 15 
15 Bits 16 
16 Bits 17 
WARM-UP TIME 5 

DRIFT 
Gain ±15 
Offset: Unipolar ±2 ±4 · 

Bipolar ±10 
Linearity ±2 ±3 · 
No Missing Codes Temp Range 

J, A (13-bit) 0 +70 -25 
K, B (14-bit) 0 +70 -25 

OUTPUT DIGITAL DATA 
(All codes complementary) 
Parallel 

Output Codes(5): Unipolar CSB 
Bipolar COB, CTC!S) 

Output Drive 2 
Serial Data Code (NRZ) CSB,COB 

Output Drive 2 
Status "1" during 

Status Output Drive 2 
Internal Clock: Clock Output Drive 2 

933 1400 

POWER SUPPLY REOUIREMENTS 
Power Consumption 0.655 " 
Rated Voltage:Analog ±11.4 ±15 ±16 

Digital +4.75 +5 +5.25 " 
Supply Drain: +15VDC +10 +15 

-15VDC -28 -35 
+5VDC +17 +20 " 

TEMPERATURE RANGE 
Specification 0 +70 -25 
siorage -55 +125 

.. 
'Speclflcation same as ADC76J, K. 

MAX UNITS 

· Bits 

V 
V 

kll 
kll 
kll 

· TIL Load 

% · % of FSR(3) 
%of FSR 
%of FSR 
% of FSR 

LSB 
%of FSR 
%of FSR 

%of FSRI%Vs 
% of FSR/O/OV; 

~ 

~ 
~ 

Min 

ppml"C 
ppm of FSRI"C 
ppm of FSRI"C 
ppm of FSRI"C 

+85 'C 
+85 'C 

· TIL Loads 

TIL Loads 

TIL Loads 
TIL Loads 

kHz 

W 
VDC 
VDC 
mA 
mA 

" mA 

+85 'C 
" 'C 

NOTES: (1) CMOSIlTL compatible, i.e., Logic '0" = 0.8V, max, Logic 'I" = 2.0V, min for inputs. For digijal outputs Logic '0" = O.4V, max, Logic "1' = 2.4V, min. (2) Adjustable 
to zero. See "Optional External Gain and Offset Adjustment" section. (3) FSR means Full Scale Range. For example, unit connected for ±10V range has 20V FSR. (4) 
Conversion time may be shortened with "Short Cycle" set for lower resolution and wnh use of Clock Rate Control. See 'Optional Conversion Time Adjustment" section. The 
Clock Rate Control (pin 23) should be connected to Digital Common for specified conversion time. Short Cycle (pin 32) should be left open for 16-bit resolution or connected 
to the n + 1 digital output for n-bit resolution. For example, connect Short Cycle to Bit 15 (pin 15) for 14-bit resolution. For resolutions less than 16 bns, pin 32 should also 
be tied to +5V through a 2kQ resistor. (5) See Table I. CSB = Complementary Straight Binary, COB = Complementary Offset Binary, CTC = Complementary Two's 
Complement. (6) CTC coding obtained by inverting MSB (pin 1). (7) Adjustable wnh Clock Rate Control from approximately 933kHz to 1.4MHz. 

BURR~BROWN® 
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For Immediate Assistance, Contact Your Local Salesperson 
PIN CONFIGURATION 

Top View 

MSB BH1 

(LSB lor 14 Bits) Bit 14 141-----' 

NOTE: (1) Metal lid is connected 
10 pin 22 (Analog Common). 

ABSOLUTE MAXIMUM SPECIFICATIONS 

+Vcc to Common .................................................................. OV to +16.5V 
-Vcc to Common .................................................................. OV to -16.5V 
+Voo to Common ....................................................................... OV to +7V 
Analog Common to Digitsl Common ............................................... ±C.5V 
Logic Inputs to Common ........................................................... OV to Voo 
Maximum Power Dissipation ....................................................... 1000mW 
Lead Temperature (soldering. 10s) ................................................. 3OO'C 

ORDERING INFORMATION 

UNEARITY ERROR 
MODEL max (% of FSR) TEMPERATURE RANGE 

ADC76AG to.006 -25"0 to +65"0 
ADC76BG ±0.003 -25'C to +65'C 
ADC76JG ±0.006 O'C to +70'C 
ADC76KG ±0.003 O'C to +70'C 

r-------------131 Convert Command 

+5VSupply 

Bipolar Offset 

10V 

20V 

Clock Rate Control 

PACKAGE INFORMATION 

DIP 

PACKAGE DRAWING 
MODEL PACKAGE NUMBER(') 

ADC76JG 32-Pin Hermetic DIP 172-5 
ADC76KG 32-Pin Hermetic DIP 172-5 
ADC76AG 32-Pin Hermetic DIP 172-5 
ADC76BG 32-Pln Hermetic DIP 172-5 

NOTE: (1) For detailed drawing and dimension table, please see end of deta 
sheet, or Appendix C of Burr-Brown IC Data Book. 

The inlormatlon provided herein is believed to be reliable; however, BURR,BROWN assumes no responsibilijy lor inaccuracies or omissions. BURR-BROWN assumes 
no responsibility for the use of this information, and all use of such inlormatlon shall be entirely at the user's own risk. Prices and specifications are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are Implied or granted to any third party. BURR-BROWN does not authorize or warrant 
any BURR-BROWN product for use in lije support devices andlor systems. 
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Convert Command(1) 

Internal Clock 

Status (EOC) 

MBS 

Bit2 

Bit 3 

Bit 4 

BnS 

Bn6 

Bit 7 

BitS 

Bit 9 

Bit 10 

Bit II 

Bit 12 

Bit 13 

Bnl4 

Bit IS 

Bit 16 

Serial Data Out 

Or, Call Customer Service at 1·800·548·6132 (USA Only) 

Maximum Throughput Time(2) _________________ ~~: 

"I" 

r---~L__Jr"-I"---------------------------------------------::::J 
::::J 
::::J '===~"O"~--------------------------------~r--~ ("0" r-
::::J 
::::J 
::::J 
::::J 
::::J 
::::J ::::J 
::::J 
::::J 
::::J 

L-.l "I" 

L..-J "I" 

U"I" 
( "0" 

L-]"I" 
~':-I"-----------------

( "0" 

U"I" 
("0" r-

("0" r-
---- ( ----
----

... __ M..:.~_'B, ... ( -:2:-1"-=--:,,-,,4,-,---,,-S ""--6--'--::7:-T--::S"W"'""'1""0 -r--:-II"l.JgJ13l 14 b-J·~Thl_ 
"0" "I" "I" "0" "0" "I" "I" "I" "0" "I" "I" "0" "I" "0" "0" "I" 

NOTES: (I) The convert command must be at least SOns wide and must remain low during a conversion. The conversion is 
initiated by the "trailing edge" of the convert command. (2) 17~ for 16 bits. 

FIGURE 1. ADC76 Timing Diagram. 

I I 

Serial ---.. : ~ 40-125n8 
Out ! 

Clock 
OUI 

FIGURE 2. Timing Relationship of Serial Data to Clock. 

BINARY 

Bit 16 

Status 
I 

40-125ns-1 
I 

FIGURE 3. Timing Relationship of Valid Data to Status. 

(BIN) OUTPUT INPUT VOLTAGE RANGE AND LSB VALUES 

Analog Input 
Voltage Range Defined As: ±IOV ±SV ±2.SV o to +IOV o to +SV o to +20V 

Code COB") COB") COB") 
Designation or CTC(2) or CTC(2) or CTC(2) CSB(3) CSB(3) CSB(3) 

One Least FSR 20V 10V SV 10V SV 20V 
Significant Tn F F F F F 2" 
Bit (LSB) n = 12 4.SSmV 2.44mV 1.22mV 2.44mV 1.22mV 4.SSmV 

n = 13 2.44mV 1.22mV 610~V 1.22mV 610~V 2.44mV 
n = 14 1.22mV 610~V 30S~V 610llV 305~V 1.22mV 

Transition Values 
MSB LSB 
000 ... 000(4) +Full Scale + I OV-312LSB +5V-3i2LSB +2.5V-3I2LSB +IOV-3I2LSB .5V-3i2LSB +20V-3I2LSB 
Oil ... III Mid Scale 0 0 0 .5V +2.5V .IOV 
111 ... 110 -Full Scale -IOV +1/2LSB -5V +1/2LSB -2.5V + 1/2LSB o +1/2LSB o +1/2LSB o +1/2LSB 

NOTES: (I) COB = Complementary Offset Binary. (2) Complementary Two's Complement-obtained by inverting the most signfficant bit MSB (pin I). 
(3) CSB = Complementary Straight Binary. (4) Voltages given are the nominal value for transition to the code specified. 

TABLE I. Input Voltages, Transition Values, LSB Values, and Code Defmitions. 

BURR-BROWN® 'E!lE!I' Burr-Brown Ie Data Book-Mixed Signal Products 2.13 
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For Immediate Assistance, Contact YourLocal Salesperson 

BURR - BROWN® 

IElElI ADC80 

ABRIDGED DATA SHEET 

For Complete Data Sheet 
Call FaxLine 1-800-548-8133 

Request Document Number 10676 

General Purpose 
ANALOG-TO-DIGITAL CONVERTER 

FEATURES 
• INDUSTRY-STANDARD 12-81T ADC 

• ±O.012% LINEARITY 

• 25~ max CONVERSION TIME 

• ±12V OR ±15V OPERATION 

• NO MISSING CODES: -25°C to +85°C 

• HERMETIC 32-PIN PACKAGE 

• PARALLEL AND SERIAL OUTPUTS 

• 595mW max DISSIPATION 

I~= 0--------, 

E~I:;': 0--------, 

Short 
Cycle 0-------, 

comparat~~ 0----, 

Clock 
Clock 
Out 

Parallel 
Data 
Output 

20V Range O--'/I/I"'+.JII\J .... --i Successive Serial 
Approximation, Out 

10VRange 
Register 

Comparator '-----.... 

B~;o----~~----+---R-~-er-en-oo~Out 

DESCRIPTION 
The ADC80 is a 12-bit successive-approximation 
analog-to-digital converter, utilizing state-of-the-art 
CMOS and laser-trimmed bipolar die custom designed 
for freedom from latch-up and optimum AC perfor­
mance. It is complete with a comparator, a monolithic 
12-bit DAC which includes a 6.3V reference laser­
trimmed for minimum temperature coefficient, and a 
CMOS logic chip containing the successive approxi­
mation register (SAR), clock, and all other associated 
logic functions. 

Internal scaling resistors are provided for the selection 
of analog input signal ranges of ±2.5V, ±5V, ±lOY, 0 
to +5V, or 0 to +lOV. Gain and offset errors may be 
externally trimmed to zero, enabling initial endpoint 
accuracies of better than ±O.12% (±1I2LSB). 

The maximum conversion time of 25~ makes the 
ADC80 ideal for a wide range of 12-bit applications 
requiring system throughput sampling rates up to 
40kHz. In addition, the ADC80 may be short-cycled 
for faster conversion speed with reduced resolution, 
and an external clock may be used to synchronize the 
converter to the system clock or to obtain higher speed 
operation. 

Data is available in parallel and serial form with 
corresponding clock and status signals. All digital 
input and output signals are TTLILSTTL-compatible, 
with internal pull-up resistors included on all digital 
inputs to eliminate the need for external pull-up resis­
tors on digital inputs not requiring connection. The 
ADC80 operates equally well with either ±15V or 
±12V analog power supplies, and also requires use of 
a +5V logic power supply. However, unlike many 
ADC-type products, a +5V analog power supply is not 
required. It is packaged in a hermetic 32-pin side­
brazed ceramic dual-in-line package. 

International Airport Industrial Park • Mailing Address: PO Box 11400 • Tucson, AZ 85734 • S1rest Address: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
T81: (520) 746-1111 • Twx: 911J.952·1111 • Cabie:BBRCORP • Telex: 066-6491 • FAX:(52O)889-1510 • ImmadlateProductlnfo:(800)54UI32 
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Or, Call Customer Service at 1·800·548~6132 (USA Only) 
SPECIFICATIONS 
ELECTRICAL 
At TA = +25"C, ±Vcc = 12Vor 15V, VOD = +5V, unless otherwise specified. 

..A[)CIIO~G 

PARAMETER MIN TYP 

RESOLUTION 
ADCBOAG-12, ADCBO-AGZ-12(1) 
ADCBOAG-l0 

INPUT 

ANALOG 
Voltage Ranges: Unipolar Oto+5,010+10 

Bipolar ±2.5, ±5, ±10 
Impedance: 0 to +5V, ±2.5V 2.45 2.5 

o to +10V, +5V 4.9 5 
±10V 9.B 10 

DIGITAL 
Logic Characteristics (Over specification temperature range) 

V'H (Logic "1") 2 
V'L (Logic "0") -0.3 
I'H (V'N = +2.7V) 
I'L (V'N = +O.4V) 

Convert Command Pulse Widthl') 100 

TRANSFER "nKnK" 1 <on,,, """ 

ACCURACY 
Gain Erro"') ±0.1 
Offset Error(3): Unipolar ±O.OS 

Bipolar ±0.1 
Linearity Error: ADCBOAG-12, ADCBOAGZ-12 

ADC80AG-l0 
Differential Linearity Error ±112 
Inherent Quantization Error ±1I2 

POWER SUPPLY SENSITIVITY 
l1.4V,; ±Vcc'; 16.5V ±O.OO3 
+4.SV ,; V D~'; +5.SV ±O.OO2 

DRIFT 
Total Accuracy, BipolarlS) ±10 
Gain ±IS 
Offset: Unipolar ±3 

Bipolar ±7 
Linearity Error Drift ±1 
Differential Linearity over Temperature Range 
No Missing Gode Temperature Range -25 
Monotonicity Over Temperature Range Guaranteed 

CONVERSION TIMEt&) 
ADC80AG-12, ADCBO-AGZ-12 15 22 
ADC80AG-l0 13 20 

~UTP!lT. 

DIGITAL (Bits 1-12 , Clock Out, Status, Serial Out) 
Output Codesl7J 

Parallel: Unipolar CSB 
Bipolar COB,CTC 

Serial (NRZ)IB) CSB,COB 
Logic Levels: Logic 0 (IS'NK ,; 3.2mA) 

Logic 1 (ISOURCE'; BOllA) +2.4 
Internal Clock Frequency 54S 

INTERNAL REFERENCE VOLTAGE 
Voltage +6.2 +6.3 
Source Current Available for External Loads(9) 200 
Temperature Coefficient ±10 

MAX UNITS 

12 Bits 
10 Bits 

V 
V 

2.55 kn 
5.1 kn 
10.2 kn 

5.S V 
+O.B V 
-150 )1A 
SOO IlA 
2000 ns 

±0.3 % of FSR(4) 
±0.2 % of FSR 
±O.3 % of FSR 

±O.012 % of FSR 
±O.04B % of FSR 
±3/4 LSB 

LSB 

±O.OO9 % of FSR/%Vcc 
±O.OOS % of FSR/%V~~ 

±23 ppm/"C 
±30 ppm/"C 

ppm of FSR/"C 
±15 ppm of FSR/"C 
±3 ppm of FSR/"C 

±3/4 LSB 
+B5 "C 

25 )1S 
22 )1S 

+0.4 V 
V 

kHz 

+6.4 V 
)1A 

±30 ppm/"C 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject 
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not 
authorize or warrant any BURR-BROWN product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact Your Local Salesperson 
SPECIFICATIONS (CONT) 
ELECTRICAL 
At TA = +25·C, ±Vcc = t2V or 15V, Voo = +5V, unless otherwise specified. 

ADC80AG 

PARAMETER MtN TYP MAX 

POWER SUPPLY REQUIREMENTS (For all models) 
Voltage: ±Vee ±11.4 ±15 ±16.5 

Voo +4.5 +5 +5.5 
Current: +Icc 5 8.5 

-lee 21 26 
100 11 15 

Power Dissipation (±Vcc = 15V) 450 595 
Thermal Resistance, BJA 50 

TEMPERATURE RANGE (Ambient) 
Specification -25 +85 
Operating (derated specs) -55 +125 
Storsge -65 +150 

UNITS 

V 
V 

mA 
mA 
mA 
mW 
·CIW 

·C 
·C 
·C 

NOTES: (1) ADC80AGZ-12 is not recommended for new designs. Standard ADC80AG-12 now meets the extended power supply range of the ADC80AGZ-12. (2) 
Accurate conversion will be obtained with any convert command pulse width of greater than lOOns; however, it must be limned to 2;.ts (max) to assure the specified 
conversion time. (3) Gain and offset errors are adjustable to zero. See "Optional Extemal Gain and Offset Adjustment" section. (4) FSR means Full-Scale Range 
and is 20V for ±10V range, 10V for ±5V and 0 to +10V ranges, etc. (5) Includes drift due to linearity, gain, and oftset drifts. (6) Conversion time is specified using 
internal clock. For operation with an external clock see "Clock Options" section. This converter may also be short-cycled to less than 12-bit resolution for shorter 
conversion time: see ·Short Cycle Feature" section. (7) CSB means Complementary Straight Binary, COB means Complementary Offset Binary, and CTC means 
Complementary Two's Complement coding. See Table 1 for additional information. (8) NRZ means Non-Return-to-Zero coding. (9) External loading must be constant 
during conversion, and must not exceed 20011A for guaranteed specification. 

PIN ASSIGNMENTS 
PIN DESCRIPTION PIN DESCRIPTION 

1 Bit 6 32 Bit 7 
2 Bit5 31 Bit 8 
3 Bit 4 30 Bit 9 
4 Bit 3 29 Bit 10 (LSB-l0 Bns) 
5 Bit 2 28 Bn 11 
6 Bit 1 (MSB) 27 Bit 12 (LSB-12 Bits) 
7 NCI') 26 Serial Out 
8 Bit 1 (MSB) 25 -Vee 
9 +5V Digital Supply 24 Reference Out (+6.3V) 
10 Digital Common(2) 23 Clock Out 
11 Comparator In 22 Status 
12 Bipolar Offset 21 Short Cycle 
13 R,10V Range 20 Clock Inhibit 
14 R.20V Range 19 External Clock 
15 Analog Common 18 Convert Command 
16 Gain Adjust 17 +Vcc 

NOTE: (1) +5V applied to pin 7 has no effect on circuit. (2) Metal lid of packsge 
is connected to pin 10. 

CONNECTION DIAGRAM 

Top View 

aURR·BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
ABSOLUTE MAXIMUM RATINGS ORDERING INFORMATION 

+Vcc to Analog Common ........................................................ 0 to +IS.5V RESOLUTION 

-v cc to Analog Common ........................................................ 0 to -IS.5V MODEL (Bits) 
Voo to Digital Common ................................................................ 0 to +7V ADC80AG·l0 10 
Analog Common to Digital Common ................................................ ±0.5V ADC80G·12 12 
Logic Inputs (Convert Command, Clock In) ADC80GZ·12(1) 12 

to Digital Common ................................................ -o.3V to +Voo +0.5V 
Analog Inputs (Analog In, Bipolar Offset) 

to Analog Common ..................................................................... ±IS.5V 
Reference Output... ...................................... Indefinite Short to Common, 

NOTE: (I) ADC80AGZ·12 is not recommended for new designs. Standard 0 
ADC80AG·12 now meets the extended power supply range of the CO 
ADC80AGZ·12. 0 

Momentary Short to V co C 
Lead Temperature, (soldering, lOs) .............................................. +300°C 

PACKAGE INFORMATION « 
CAUTION: These devices are sensitive to elsctrostatic discharge. 
Appropriate I.C. handling procedures should be followed. 

Stresses above those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. Exposure to absolute maxi­
mum conditions for extended periods may affect device reliability. 

MODEL 

ADC80AG·IO 
ADC80G·12 

PACKAGE 
PACKAGE DRAWING 

NUMBER(1) 

NOTE: (I) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr·Brown IC Data Book. 

Internal 
Clock _I l-I--"'ts~o __ -_I ___ I-_tc_. ___ -_I _I-_Icw __________ ~ 

Status --.J L-

Bitl 

Bit 2 

Bit 3 

Bit 4 

BI112 

Serial 
Data 

-I I-IR 

I 

! 

I 

• I I 

Datalnvalid ! Bill! Bit2! Bit3! Bit4! BitS! BitS! Bit7! Bit8! Blt9!BiI10!Bitl1!BiI12! 

SYMBOL PARAMETER TYP UNITS 

Ico Clock delay from convert command 30 ns 

Ic. Nominal clock period 1.65 I1S 
Icw Nominal clock pulse width 0.65 I1S 
tso Status delay from convert command 130 ns 
IR All bits resel delay from convert command 65 ns 
tov Data valid time from clock pulse high ~ ns 

FIGURE 1. ADC80 Timing Diagram (nominal values at +25°C with internal clock). 
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For Immediate Assistance, Contact Your Local Salesperson 

BURR:" BROWN® 

11E5I1E5I1 ADC80MAH-12 
ABRIDGED DATA SHEET 

For Complete Data Sheet 
Call FaxLine 1-8011-548-6133 

Request Document Number 10694 

Monolithic 12-Bit 
ANALOG-TO-DIGITAL CONVERTER 

FEATURES 
• INDUSTRY-STANDARD 12-a1T ADC 

• MONOLITHIC CONSTRUCTION 

• LOW COST 
• ±O.012% LINEARITY 

• 2SJ.LS max CONVERSION TIME 

• ±12V OR ±1SV OPERATION 

• NO MISSING CODES: -2SoC to +8SoC 

• HERMETIC 32-PIN PACKAGE 

• PARALLEL OR SERIAL OUTPUTS 

• 70SmW max DISSIPATION 

DESCRIPTION 
The ADC80MAH-12 is a 12-bit single-chip succes­
sive-approximation analog-to-digital converter for low 
cost converter applications. It is complete with a 
comparator, a 12-bit DAC which includes a 6.3V 
reference laser-trimmed for minimum temperature 
coefficient, a successive approximation register (SAR), 
clock, and all other associated logic functions. 

Internal scaling resistors are provided for the selection 
of analog input signal ranges of ±2.5V, ±5V, ±lOV, 0 
to +5V, or 0 to +lOV. Gain and offset errors may be 
externally trimmed to zero, enabling initial end-point 
accuracies of better than ±o.12% (±1I2LSB). 

The maximum conversion time of 25j.1S makes the 
ADC80MAH-12 ideal for a wide range of 12-bit 
applications requiring system throughput sampling 
rates up to 40kHz. In addition, this AID converter may 
be short-cycled for faster conversion speed with re­
duced resolution, and an external clock may be used to 
synchronize the converter to the system clock or to 
obtain higher-speed operation. The convert command 

circuits have been redesigned to allow simplified free­
running operation with internal or external clock. 

Data is available in parallel and serial form with 
corresponding clock and status signals. All digital 
input and output signals are TTI.A.STTL-compatible, 
with internal pull-up resistors included on all digital 
inputs to eliminate the need for external pull-up resis­
tors on digital inputs not reqniring connection. The 
ADC80MAH-12 operates equally well with either 
±15V or ±12V analog power supplies, and also re­
quires use of a +5V logic power supply. However, 
unlike many ADC80-type products, a +5V analog 
power supply is not required. It is packaged in a 
hermetic 32-pin side-brazed ceramic dual-in-line pack­
age. 

I~~~~~ 0------...., 

External 
Clock. 0---------, 

Short 0-----, 
Cycle 

compara~~ 0------, 

20V Range u-,.rvv ..... lVv' ..... - .... 

10VRange 

Clock 

Successive 
Approximation 

Register 

Comparator 1--___ -' 

B~~: o----oJVlf'--------R-ef-e-re-nc-<le Out 

International Airport Industrial Park • Mailing Address: PO Box 11400 • Tucson, AZ 85734 • SIne! Address: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
Tel: (520) 746-1111 • Twx: 91Q.952·1111 • cablo:BBRCORP • Telox:066-6491 • FAX:(520)889-1510 • ImmodlatoProductlnlo:(BOO)546-6132 
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Or, Call Cuslomer Service aI1·800·548·6132 (USA Only) 
SPECIFICATIONS 
ELECTRICAL 
At T. = +25"C, ±Vee = 12V or 15V, Voo = +5V, unless otherwise specified. 

PARAMETER MIN TYP 

RESOLUTION 

INPUT 

ANALOG 
Voltage Ranges: Unipolar Oto+5,Oto+10 

Bipolar ±2.5, ±5, ±1 0 
Impedance: 0 to +5V, ±2.5V 2.45 2.5 

o to +10V, ±5V 4.9 5 
±10V 9.8 10 

DIGITAL 
Logic Characteristics (Over specification temperature range) 

VIH (Logic "1") 2 
V," (Logic "0") -0.3 

I'H (V'N = +2.7V) 
I," (V'N = +O.4V) -20 

Convert Command Pulse Width(1) 100ns 

'nH~~r~n .. nHnH .. ' ~n'~ """ 

ACCURACY 
Gain Erro~2) ±O.01 
Offset Erro~2): Unipolar ±0.05 

Bipolar ±0.1 
linearity Error 
Differential linearity Error ±1/2 
Inherent Quantization Error ±1/2 

POWER SUPPLY SENSITIVITY 

11.4V ~ !~~~.~ 16.5V ±0.003 
+4.5V ~ ~ +5.5V ±0.002 

DRIFT 
Total Accuracy, Bipolar(4) ±10 
Gain ±15 
Offset: Unipolar ±3 

Bipolar ±7 
Linearity Error Drift ±1 
Differential linearity over Temperature Range 

, MiSSi~9. Code Temperature Range -25 

i Over "'.""" ""u'" Ra~ge Guaranteed 

ITIME(51 22 

OUTPUT 

DIGITAL (Bits 1-12 , Clock Out, Status, Serial Out) 
Output Codesl'l 

Parallel: Unipolar CSB 
Bipolar COB, CTC 

Serial (NRZ)17) CSB,COB 
Logic Levels: Logic 0 (IS'NK " 3.2mA) 

Logic 1 (ISOURCE ~ BOllA) +2.4 
Internal Clock Frequency 520 

INTERNAL REFERENCE VOLTAGE 
Voltage +6.20 +6.3 
Source Current Available for External loadslS) 200 
Temperature Coefficient ±10 

MAX UNITS 

12 Bits 

V 
V 

2.55 kil 
5.1 kil 
10.2 kil 

5.5 V 
+0.8 V 
20 !lA 

!lA 
20 !1S 

±0.3 % of FSR(3) 
±0.2 % of FSR 
±0.3 % of FSR 

±0.012 % of FSR 
±314 LSB 

lSB 

±0.OO9 %01 
±0.005 % of FSR/%V~~ 

±23 ppm/"C 
±30 ppm/oC 

ppm of FSRI"C 
±15 ppm of FSRI"C 
±3 ppm of FSRI"C 

±314 lSB 
±85 "C 

25 !1S 

+0.4 V 
V 

kHz 

+6.40 V 

!lA 
±30 ppm/"C 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject 
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not 
authorize or warrant any BURR-BROWN product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact Your Local Salesperson 
SPECIFICATIONS (CONT) 
ELECTRICAL 
AlTA = +25"C, tVcc = 12V or 15V, VOD = +5V, unless otherwise specified. 

ADC80MAH-12 

PARAMETER MIN TYP MAX UNITS 

POWER SUPPLY REQUIREMENTS 
Rated Supply Vonages +5, tl2 or tiS V 
Supply Ranges: ±Vee tll.4 +16.5 V 

VDD +4.5 +5.5 V 
Supply Drain: +Icc (+Vcc = 15V) 8.5 II mA 

-Icc (-Vee = 15V) 21 24 mA 
IDD (Vcc = 5V) 30 36 mA 

Power Dissipation (±Vee = 15V, VDD = 5V) 593 705 mW 
Thermal Resistance, 8JA 50 °C/W 

TEMPERATURE RANGE (Ambient) 
Spacification -25 +85 °C 
Operating (derated specs) -55 +125 °C 
Storage -55 +150 °C 

NOTES: (I) Accurate conversion will be obtained wnh any convert command pulse width of greater than lOOns: however, it must be limited to 20"" (max) to assure 
the specified conversion time. (2) Gain and offset errors are adjustable to zero. See "Optional External Gain and Offset Adjustment" section. (3) FSR means Full­
Scale Range and is 20V for tlOV range, 10V for t5V and 0 to + 10V ranges, etc. (4) Includes drift due to linearity, gain, and offset drifts. (5) Conversion time is 
specified using internal clocl<. For operation with an external clocl< see ·Clock Options" section. This converter may also be short-cycled to less than 12-bit resolution 
for shorter conversion time; see "Short Cycle Feature" section. (6) CSB means Complementary Straight Binary, COB means Complementary Oftset Binary, and 
CTC means Complementary Two's Complement coding. See Table I for additional information. (7) NRZ means Non·Return-to·Zero coding. (8) External loading 
must be constant during conversion, and must not exceed 2001lA for guaranteed specification. 

ABSOLUTE MAXIMUM RATINGS PCM1760 

+Vcc to Analog Common ........................................................ 0 to +16.5V 
-v cc to Analog Common ........................................................ 0 to -16.5V 
VOD to Digital Common ................................................................ 0 to +7V 
Analog Common to Digital Common ................................................ ±0.5V 
Logic Inputs (Convert Command, Clocl< In) 

to Digital Common ........................................................... ~.3V to +Vcc 
Analog Inputs (Analog In, Bipolar Offset) 

to Analog Common ..................................................................... ±16.5V 
Reference Output ......................................... Indefinite Short to Common, 

Momentary Short to V cc 
Lead Temperature, (soldering, lOs) .............................................. +300°C 
Maximum Junction Temperature .................................................. +160°C 

NOTE: Stresses above those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. Exposure to absolute maximum 
conditions for extended periods may affect device reliability. 

A ELECTROSTATIC 
~ DISCHARGE SENSITIVITY 
This integrated circuit can be damaged by ESD. Burr-Brown 
recommends that all integrated circuits be handled with ap­
propriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 

ESD damage can range from subtle performance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet its published 
specifications. 

ORDERING INFORMATION 

I RESOLUTION 

MODEL (Bits) 

ADC80MAH'12 I 12 

BURN-IN SCREENING OPTION 

I BURN-IN TEMPERATURE 

MODEL (160h)!') 

ADC80MAH-12-BI I 12 

NOTE: (I) Or equivalent. 

PACKAGE INFORMATION 

PACKAGE DRAWING 
MODEL PACKAGE NUMBER(') 

ADC80MAH-12 32·Pin Hermetic 212 

NOTE: (I) For detailed draWing and dimenSion table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
CONNECTION DIAGRAM PIN ASSIGNMENTS 

Top View 
Bit 6 32 Bit 7 

2 BitS 31 BitS 

3 Bit4 30 Bit9 

4 Bit 3 29 Bit 10 (LSB-l0 Bits) 

Bit 2 2S Bit II 

6 Bit 1 (MSB) 27 Bit 12 (LSB-12 Bits) 

7 Nel') 26 Serial Out 

Bit 1 (MSB) 25 -Vee 
9 +SV Digital Supply 24 Reference Out (+6.3V) 

10 Digital Common 23 Clock Out 

II Comparator In 22 Status 
12 Bipolar Offset 21 Short Cycle 

13 R,10V Range 20 Clock Inhibit 

14 R, 20V Range 19 External Clock 

IS Analog Common IS Convert Command 
16 Gain Adjust 17 +Vcc 

NOTE: (1) +SV applied to pin 7 has no effect on circuil. 

Internal 
Clock _I I~tso -I I~lep -I I~lew 

Status ~ 
-I l~tR 

Bit I • 1 1 

Bit 2 • I 

1 1 

Bit 3 • 1 

Bit 4 • • 
I · · Bit 12 • 

Serial 
Data Data Invalid I Bit I I Bit 2 I Bit3 I Bit 4 I BilS I Bit6 I Bit 71 BitS I Bit9 I Bit 10 I Bit III Bit121 

SYMBOL PARAMETER TYP UNITS 

leo Clack delay from convert command 153 ns 
tcp Nominal clock period I.S1 ~ 
tcw Nominal clock pulse width 0.S7 ~ 
tso Status delay from convert command 1S6 ns 
tR All bits resel delay from convert command 141 ns 

tov Data valid time from clock pulse high -IS ns 

FIGURE 1. Timing Diagram (nominal values at +25°C with internal clock). 
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For Immediate Assistance, Contact Your Local Salesperson 

BURR - BROWN® 

IElElI ADC84 
ADC85H 
ADC87H 

IC ANALOG-TO-DIGITAL CONVERTERS 

FEATURES 
• INDUSTRY STANDARD 12-BIT AID 

CONVERTERS 

• COMPLETE WITH CLOCK AND INPUT 
BUFFER 

• HIGH SPEED CONVERSION: 10llS (max) 

• REDUCED CHIP COUNT-HIGH 
RELIABILITY 

• LOWER POWER DISSIPATION: 
450MW (typ) 

• ±O.012% max LINEARITY ERROR 

DESCRIPTION 
ADC84, ADC85H, and ADC87H analog-to-digital 
converters utilize state-of-the-art IC and laser-trimmed 
thin-film components, and are packaged in a 32-pin 
hermetic side-brazed package. 

They are complete with internal reference and input 
buffer amplifier. Thin-fIlm internal scaling resistors 
are provided for the selection of analog input signal 
ranges of±2.5V, ±5V, ±IDV, 0 to +5V, or 0 to +IDV. 
Gain and offset errors may be externally trimmed to 
zero, offering initial accuracies of better than ±O.012% 
(±l{2LSB). 

• THREE TEMPERATURE RANGES: 
O°C to +70°C-ADC84 
-25°C to +85°C-ADC85H 
-55°C to +125°C-ADC87H 

• NO MISSING CODES OVER FULL 
TEMPERATURE RANGE 

• PARALLEL AND SERIAL OUTPUTS 

• ±12V OR ±15V POWER SUPPLY 
OPERATION 

• HERMETIC 32-PIN CERAMIC 
SIDE-BRAZED DIP 

The fast 10J.lS conversion speed for 12-bit resolution 
makes these ADCs excellent for a wide range of 
applications where system throughput sampling rates 
of 100kHz are required. In addition, they may be short 
cycled and the clock rate control may be used to 
obtain faster conversion speeds at lower resolutions. 

Data is available in parallel and serial form with 
corresponding clock and status signals. All digital 
input and output signals are CMOStrrL-compatible. 
Power supply voltages are ±12VDC or ±15VDC and 
+5VDC. 

IntemaUonal Alrporllndust,lal Park • Mailing Address: PO Box 11400 • Tucson, AZ 85734 • Street Address: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
Tet: (S20) 7460"11 • Twx: 91C).952·1111 • Cobto:BBRCORP • Tolex:066-6491 • FAX:(520)8B9-1S10 • ImmedialeProductlnfo:(800)548-6132 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 
ELECTRICAL 
Specified at +25°C and rated supplies, unless otherwise noted. 

,nl'R" •• ? 'nI'R7"_1? 

PARAMETER MtN TYP MAX MfN TYP MAX MtN TYP 

I 12 · 
ANALOGfNPUTS I. t 
Voltage Ranges: Bipolar ±2.5, ±5, ±1 0 · 

Unipolar Oto+5,Oto+l0 · · 
Impedance (Direct Input): 0 to +5V, ±2.5V 2.45 2.5 2.55 · 

Oto+l0V,±5V 4.9 5 5.1 
±10V 9.8 10 10.2 · · 

Buffer Amplifier: Impedance 100 
Bias Current 50 
Settling Time to 0.01% 

for 20V Step(') 2 

DtGITAL INPUTS(') 
Convert Command 50ns (mi~), tr~iling i 
Logic Loading 1 

TRANSFER CHARACTERISTtCS 

ACCURACY 
Gain Error (4) ±0.1 ±0.25 · 
Offset Error"): Unipolar ±0.05 ±0.2 · · 

Bipolar ±0.1 ±0.25 
Linearity Error'S) ±0.012 " 
Inherent Quantization Error ±0.5 
Differential Unearity Error ±0.5 
No Missing Codes Temperature Range 0 +70 -25 +85 -65 

POWER SUPPLY SENSmVtTY 
Gain and Offset: ±15V ±0.004 

+5V ±0.001 " 

~:il:r ±30 ±15 
Offset: Unipolar ±3 ±3 

Bipolar ±15 ±7 
Linearity ±3 ±2 

Guaranteed " " 
ITIME 10 " 

DtGITAL OUTPUT(3) 
(All Modes Complementary) 
Parallel Output Codes: Unipolar CSB " 

Bipolar COB,CTC " 
Output Drive " 

Serial Data Codes (NRZ) CSB,GOB " 
Output Drive 2 " 

Status LogiC During Conversion " 
Output Drive 2 " " 

Internal Clock: Output Drive 2 " 
Frequency(7) 1.35 · 

INTERNAL REFERENCE VOLTAGE 
Reference Output +6.2 +6.3 +6.4 " 
Max. External Current with No Degradation 200 -
Tempco of Drift ±20 ±5 ±10 ±5 

POWER SUPPLY REQUIREMENTS 
Rated Supply Voltages + !or± 5 -
Supply Ranges: Voo +4.75 +5.25 -

±Vcc ±11.4 ±16.5 -
Supply Drain: +Icc 20 -

-Icc 25 · 
IDD 10 -

Total Power Dissipation 450 725 -
TEMPERATURE RANGE 
Specification 0 +70 -25 +85 -65 
Operating (with Derated Specs) -25 +85 -65 +125 
Siorage 415 +150 " - -.. 

-SpeCIficatIOn 15 the same as ADC84KG-12 . 

MAX UNITS 

B~s 

V 
V 

kn 
kO 
kn 
MO 
nA 

I'S 

TTL Load 

. % . %ofFSR(5) 

" %ofFSR 
" %ofFSR 

LSB 
LSB 

+125 °C 

%ofFSR/%Vs 
%ofFSR/%Vs 

±15 ppm/oC 
±5 ppm of FSRFC 
±10 ppm of FSRFC 
±2 ppm of FSRfOC 

I'S 

TTL Loads 

TTL Loads 

TTL Loads 
TTL Loads 

MHz 

" V 

±10 PP~C 
V 
V 
V 

mA 

- mA 
- mA 

mW 

+125 °C 
°C 

" °C 

NOTES: (1) Model ADC84KG-l0 is the same as model ADC84KG-12 except for the following: (a) Resolution: 10 bits (max), (b) Linearity Error: ±0.048% of FSR 
(max), (c) Conversion Time: 6Jt5 (max), (d) Internal Clock Frequency: 1.9MHz (typ). (2) If the buffer is used, delay Convert Command until amplifier settles. (3) DTU 
TTL compatible. For digital inputs Logic "0' = 0.8V (max) and Logic "I" = 2.0V (min). For digital outputs Logic "0" = O.4V (max) and Logic "1" = 2.4V (min). (4) 
Adjustable to zero. (5) FSR means Full Scale Range. (6) The error shown is the same as ±1I2LSB max linearity error in % of FSR. (7) Internal clock is externally 
adjustable. 
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For Immediate Assistance, Contact Your Local Salesperson 
CONNECTION DIAGRAM - ADC84, 8SH, 87H 

(LSB for 12 bits) Bit12 

Bit 11 

(LSB for 10 bits) Bit ,10 

Bit I (MSB) 

Bit I (MSB) 

Short Cycle 

Digital Common(1) 

NOTE: (I) Metal lid of package is 
connected to pin 15 (Digital Common). 

ORDERING INFORMATION 

RESOLUTION TEMPERATURE 
MODEL (Bits) RANGE 

ADCB4KG-IO 10 O'C to +70'C 
ADCB4KG-12 12 O'C to +70'C 
ADC85H-12 12 -25'C to +85'C 
ADC87H-12 12 -55'C to + I 25'C 

PACKAGE INFORMATION 

PACKAGE DRAWING 
MODEL PACKAGE NUMBER(1) 

ADCB4KG-IO Case Ceramic DIP 172-5 
ADC84KG-12 Case Ceramic DIP 172-5 

ADC85H-12 32-Pin Side-brazed 172-5 

ADC87H-12 32-Pin Side-brazed 172-5 

NOTE: (I) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. 

Top View 

Analog Common 

Comparator In 

Convert Command 

Reference Out (+6,3V) 

Clock Rate Control 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirety at the user's own risk. Prices and specifications are subject 
to change without notice, No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not 
authorize or warrant any BURR-BROWN product for use in IHe support devices andior systems, 
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Convert(1j 
Command 

Internal Clock 

Status (EOC) 

MSB 

Bit 2 

Bit 3 

Bit 4 

BitS 

BitS 

Bit 7 

BitS 

Bit 9 

Bit 10 

Bitll 

LSB 

Serial(3) 
Data Out 

Or, Call Customer Service at 1·800·548·6132 (USA Only) 

Maximum Throughput Time(2) 

--.J 
~~~~~~~~~~~.L-I =::;"0"_-;:=.================================= 
••••••• ... ·~·1" 

~~~~~~~~] LJ ·1" 

~~~~~~~~] I ·0" r-
~~~~~~~~~~~:~I ____ --=1 ':::'0" ::::;---;==================~r-_ 
~:~~:~~~] LJ "1" 

::~~:~~~~:~''-I ---------.L.J "1" 

~~~~~~~~~~J L.J "1" 

=~ IT 
:~~:~~~~] LJ "1" 

~:.----------------==:::::;LJ "1" 

~ ~~I~~ 

NOTES: (1) The convert command must be at least SOns wide and must remain low during a conversion. The conversion is initiated by the "trailing edge" of 
the convert command. (2) 1 0.5~s for 12 bits and S.4~s for 10 bits. (3) Use trailing edge of clock to strobe serial output. 

FIGURE 1. Timing Diagram. 
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BURR - BROWN® 

IElElI ADC574A 

Microprocessor-Compatible 
ANALOG-TO-DIGITAL CONVERTER 

FEATURES 
• COMPLETE 12-BIT AID CONVERTER WITH 

REFERENCE, CLOCK, AND 8-,12-, or 16-
BIT MICROPROCESSOR BUS INTERFACE 

• IMPROVED PERFORMANCE SECOND 
SOURCE FOR 574A-TYPE AID 
CONVERTERS 
Conversion Time: 25J.1S max 
Bus Access Time: 150ns max 
Ao Input: Bus Contention During Read 
Operation Eliminated 

• DUAL IN-LINE PLASTIC, PLCC AND 
HERMETIC CERAMIC 

• FULLY SPECIFIED FOR OPERATION ON 
±12V OR ±15V SUPPLIES 

• NO MISSING CODES OVER 
TEMPERATURE: 
O°C to +75°C: ADC574AJ and K Grades 
-55°C to +125°C: ADC574ASH, TH 

DESCRIPTION 
The ADC574A is a 12-bit successive approximation 
analog-to-digital converter, utilizing state-of-the-art 
CMOS and laser-trimmed bipolar die custom-designed 

for freedom from latch-up and for optimum AC per­
formance. It is complete with a self-contained + lOY 
reference, internal cloc~, digital interface for micropro­
cessor control, and three-state outputs. 

The reference circuit, contaiuing a buried zener, is laser­
trimmed for minimum temperature coefficient. The 
clock oscillator is current -controlled for excellent sta­
bility over temperature. Full-scale and offset errors may 
be externally trimmed to zero. Internal scaling resistors 
are provided for the selection of analog input signal 
ranges ofOVto +lOV, OVto +20V, ±5V, and±lOV. 

The converter may be externally programmed to pro­
vide 8- or 12-bit resolution. The conversion time for 12 
bits is factory set for 25flS maximum. 

Output data are available in a parallel format from TTL­
compatible three-state output buffers. Output data are 
coded in straight binary for uuipolar input signals and 
bipolar offset binary for bipolar input signals. 

The ADC574A, available in both industrial and military 
temperature ranges, requires supply voltages of +5V 
and ±l2V or ±15V. It is packaged in a 28-pin plastic 
DIP, and a hermetic side-brazed ceramic DIP. 

Control }~~==::~:J Inputs ~ Control Logic 
Status 

Bipolar 
Offset 

WVRMge 0---~~----~~~rV~~----4 

10V Range 0----------' 

Reference 
Input 

Reference 0)--------------, 
Output 

12·BitD/A 
Converter 

10V 
Reference 

I!! 
:m 
:> 

<Xl Parallel 

~ Data 

~ 
Output 

.r:: .... 

Intematlcmal Airport industrial ParI< • MaMlng Address: PO Box 11400 Tucaon, AZ 85734 • street Address: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
Tol: (520) 746-1111 • Tlvx:911M152·1111 • Cabie:BBRCORP • TaIax:1l6&&III1 • FAX: (520) 889-1510 • Immodiate Product Info: (BOO) 548-6132 
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SPECIFICATIONS 
ELECTRICAL 
AlTA = +25°C, Vcc = +12V or +15V, VEE =-12Vor-15V, and VLOGIC = +5V unless otherwise specified. 

,JH,SH 

PARAMETER MIN TYP MAX MIN TYP 

RESOLUTION 12 

INPUTS 

ANALOG 
JtO+l0,OtoJo Vollage Ranges: Unipolar 

Bipolar ±5,±10 
Impedance: 0 10 + 1 OV, ±5V 4.7 5 5.3 

±10V, OV to +20V 9.4 10 10.6 

DIGITAL (CE, CS, ~C, Ao, 12/8) 
Over Temperature Range 
Voltages: Logic 1 +2 +5.5 · 

Logic 0 --0.5 +0.8 
Current -5 0.1 +5 
Capacitance 5 

TRANSFER ... n .. n ..... , l:t"" I I ... " 

ACCURACY 
At+25°C 

Linearity Error ±1 
Unipolar Offset Error (Adjustable to Zero) ±2 
Bipolar Offset Error (Adjustable to Zero) ±10 
Full-Scale Calibration Error(1) 

(Adjustable to Zero) ±D.25 
No Missing Codes Resolution (Oiff. Linearity) II 12 
Inherent Quantization Error ±112 

TM1Nto TMA)( 
Linearity Error: J, K Grades ±I 

5, T Grades ±1 
Full-Scale Calibration Error 

Without Initial Adjustment(l): J, K Grades ±D.47 
5, T Grades ±0.75 

Adjusted to Zero at +25°C: J, K Grades ±D.22 
5, TGrades ±D.5 

No Missing Codes Resolution (Diff. Linearity) II 12 

TEMPERATURE COEFFICIENTS (T MIN to T .... X)(3) 

Unipolar Offset: J, K Grades ±IO 
5, TGrades ±5 

Max Change: All Grades ±2 
Bipolar Offset: All Grades ±10 

Max Change: J, K Grades ±2 
5, TGrades ±4 

Full-Scale Calibration: J, K Grades ±45 
5, TGrades ±50 

Max Change: J, K Grades ±9 
5, TGrades ±20 

POWER SUPPLY SENSITIVITY 
Change in Full-Scale Calibration 

+13.5V < Vce < +16.5V or +11.4V < Vee < + 12.6V ±2 
-16.5V < VEE < -13.5V or-12.6V < VEE < -11.4V ±2 
+4.SV < VLOGIC < +5.SV ±112 

!TIME (4) 

8-Bit Cycle 10 13 17 · 
12-BltCycie 15 20 25 

OUTPUTS 

DIGITAL (DB,,-DBo, STATUS) 

Iunipolar Strai9t Binary (USB) 
(Over Temperature Range) 

Oulput Codes: Unipolar 
Bipolar Bipolar Offset Binary (BOB) 

Logic Levels: Logic 0 (lSINK = 1.6mA) +0.4 
Logic I (ISOURCE = 5001tA) +2.4 · 

Leakage, Data Bits Only, High -Z State -5 0.1 +5 
Capacitance 5 . 

BURR-BROWN@! 
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,KH,TH <C 
~ 

MAX UNITS ...... 
Bits an 

0 
0 

V 
<C 

V 

· k.Q 

· k.Q 

en · V 
V I-· I1A Z 

pF W 
Z 
0 
Q. 

±1/2 LSB :E · LSB 
±4 LSB 0 
· 0/001 FS(2) 0 

Bits Z 
LSB 0 

±1/2 LSB i= 
±314 LSB 

~ 
±0.37 %ofFS ;:) 
±0.5 %ofFS 

±0.12 0/0 of FS 0 
±0.25 %ofFS 0 

Bits <C 

~ ±5 ppm/oC 

±2.5 ppm/oC 
±1 LSB <C 
±5 ppm/oC 0 
±1 LSB 

~ 

±2 LSB en ±25 ppml"C a: ±25 ppml"C 
±5 LSB W 
±IO LSB I-a: 

W 
±1 LSB > ±1 LSB Z · LSB 0 
· I1S 0 

liS 0 

< 
V 
V 

I1A 
pF 
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SPECIFICATIONS (CO NT) 

ELECTRICAL 
At TA = +25°C, Vee = +12V or +15V, VEE = -12V or -15V, and VLOOIC = +5V unless otherwise specified. 

ADC574AJP, JH, SH ADC574AKP, KH, TH 

PARAMETERS MIN TYP MAX MIN TYP 

INTERNAL REFERENCE VOLTAGE 
Voltage +9.9 +10.0 +10.1 · · 
Source Current Available for External Loadsls) 2.0 

POWER SUPPLY REQUIREMENTS 

Voltage: Vee +11.4 +16.5 · 
VEE -11.4 -16.5 
VLOG1C +4.5 +5.5 

Current: Icc 3.5 5 
lEE 15 20 · 
ILOGIC 9 15 · 

Power Dissipation (±15V Supplies) 325 450 · 
TEMPERATURE RANGE (Amblent: T MIN, T MAX ) 

SpecHications: J, K Grades 0 +75 
5, T Grades -55 +125 · 

Storage -55 +150 · 
• Same specifications as ADC574AJP, AJH, ASH. 

MAX UNITS 

· V 
mA 

V · V 
V 

mA · mA 
mA · mW 

°C 
°C · °C 

NOTES: (I) Wfth fixed 50n resistor from REF OUT to REF IN. This parameter is also adjustable to zero at ±25°C (see Optional External Full Scale and Offset 
Adjustments section). (2) FS in this specification table means Full Scale Range. That is, for a ±IOV input range, FS means 20V; for a 0 to +IOV range, FS means 
10V. The term Full Scale for these specifications instead of Full-Scale Range Is used to be consistent with other vendors' 574 and 574A type specifications tables. 
(3) Using internal reference. (4) See Controlling the ADC574A section for detailed Information concerning digital timing. (5) External loading must be constant during 
conversion. The reference output requires no bufier amplifier with either ±12V or ±15V power supplies. 

PIN CONFIGURATION 

2.28 

+5VDC Supply (VLOGd 

12/8 

as 
Ao 

RIC 

CE 

Ref Out 

Analog Common 

Ref In 

VEE 

Bipolar Offset 

10V Range 

20V Range 

Status 

DBl1 (MSB) 

DBIO 

DB9 

E DBS E 
0 
() 

DB7 "C 
I:: .. 

12 Bits I:: e DB6 
.2 £ 1'ii " DB5 E III 
.~ " 1'ii DB4 Co 

1 Co « 
" DB3 

"I f= 
8 

DB2 

" CIl DBI 

DBO (LSB) 

15 Digital Common 
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ABSOLUTE MAXIMUM RATINGS 

Vcc to Digtlal Common ......................................................... OV to +16.5V 
VEE to Digital Common .......................................................... OV to -16.5V 
VLOGIC Digital Common .............................................................. OV to +7V 
Analog Common to Digital Common .................................................... ±IV 
Control Inputs (CE. CS. Ao. 1218, RIC) 

to Digital Common .............................................. -D.5V to VLOGIC +O.5V 
Analog Inputs (Ref In, Bipolar Offset, 10V,N ) 

to Analog Common ...................................................................... ±16.5V 
2OV,N to Analog Common .................................................................. ±24V 
Ref Out .......................................................... Indefinite Short to Common, 

Momentary Short to V cc 
Max Junction Temperature ............................................................ + 165'C 

BURN-IN SCREENING 

Burn-in screening is available for both plastic and ceramic 
package ADC574s. Bum-in duration is 160 hours at the 
temperature (or equivalent combination of time and tem­
perature) indicated below: 

Plastic "-BI" models: +85°C 
Ceramic "-BI" models: +125°C 

All units are 100% electrically tested after bum-in is com­
pleted. To order bum-in, add "-BI" to the base model 
number (e.g., ADC574AKP-BI). 

Power Dissipation ........................................................................ 1000mW 
Lead Temperature (soldering,10s) ................................................. +300'C 
Thermal ReSistance, 0JA : Ceramic ................................................ 50'CIW 

Plastic ................................................. lDD'CIW --CAUTION: These devices are sensitive to electrostatic discharge. 
Appropriate I.C. handling procedures should be followed. 

ORDERING INFORMATION 

LINEARITY 
TEMPERATURE ERROR MAX 

MODEL PACKAGE RANGE (T_TO TuAXl 

ADC574AJP Plastic DIP O'C to +75'C ±ILSB 
ADC574AKP Plastic DIP O'C to +75'C ±112LSB 
ADC574AJH Ceramic DIP O'C to +75'C ±ILSB 
ADC574AKH Ceramic DIP D'C to +75'C ±112LSB 
ADC574ASH Ceramic DIP -55'C to + 125'C ±ILSB 
ADC574ATH Ceramic DIP -55'C to + 125'C ±3I4LSB 

BURN-IN SCREENING OPTION 
See lext for details. 

TEMPERATURE BURN-IN TEMP 
MODEL PACKAGE RANGE (160 Hours) 

ADC574AJP-BI Plastic DIP O'C to +75'C +85'C 
ADC574AKP-BI Plastic DIP O'C to +75'C +85'C 
ADC574AJH-BI Ceramic DIP O'C to +75'C +125'C 
ADC574AKH-BI Ceramic DIP O'C to +75'C +125'C 
ADC574ASH-BI Ceramic DIP -55'C to + 125'C +125°C 
ADC574ATH-BI Ceramic DIP -55'C to + 125'C +125'C 

PACKAGE INFORMATION 

PACKAGE DRAWING 
MODEL PACKAGE NUMBER!') 

ADC574AJP Plastic DIP 215 
ADC574AKP Plastic DIP 215 
ADC574AJH Ceramic DIP 149 
ADC574AKH Ceramic DIP 149 
ADC574ASH Ceramic DIP 149 
ADC574ATH Ceramic DIP 149 

NOTE: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and speciJications are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant 
any BURR-BROWN product for use in Iile support devices and/or systems. 
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For Immediate Assistance, Contact Your Local Salesperson 
DISCUSSION OF 
SPECIFICATIONS 
LINEARITY ERROR 

Linearity error is defined as the deviation· of actual code 
transition values from the ideal transition values. Ideal 
transition values lie on a line drawn through zero (or minus 
full scale for bipolar operation) and plus full scale. The zero 
value is located at an analog input value 1/2LSB before the 
fIrst code transition (OOOH t() 001 W. The full-scale value is 
located at an analog value 3/2LSB beyond the last code 
transition (FFEH to FFFH) (see Figure 1). 

7FFH ~;t : 

7FE Shifts /: : 
H The Line I I 

OOt (Bipolar :' Midscale 
H / Offset -, '- (Bipolar 

002HtZ ': 

OooH TransactiOn):: Zem) 
I I ( I: , 

~I- ' -11- ' 
l/2LSB Zero l/2LSB 

Zero (-Full-Scale 
(-Full Scale) Calibration 

Transition) 
Analog Input 

3/2LSB1- 1 +Full 
+Full-Scale Scale 
Calibration 
Transition 

FIGURE 1. AOC574A Transfer Characteristics Terminology. 

Thus, for a converter connected for biopolar operation and 
with a full-scale range (or span) of 20V (± lOY), the zero 
value of -lOV is 2.44mV below the fIrst code transition 
(OOOHto 00IH at -9.99756V) and the plus full-scale value of 
+lOV is 7.32mV above the last code transition (FFEH to 
FFFH at +9.99268) (see Table I). 

NO MISSING CODES 
(DIFFERENTIAL LINEARITY ERROR) 

A specifIcation which guarantees no missing codes requires 
that every code combination to appear in a monotonically­
increasing sequence as the analog input is increased through-

out the range. Thus, every input code width (quantum) must 
have a finite width. If an input quantum has a value of zero 
(a differential linearity error of -ILSB), a missing code will 
occur. 

ADC574AKP, KN, KH and TH grades are guaranteed to 
have no missing codes to 12-bit resolution over their re­
spective specification temperature ranges. 

UNIPOLAR OFFSET ERROR 

An ADC574A connected for unipolar operation has an 
analog input range of OV to plus full scale. The fIrst output 
code transition should occur at an analog input value 1/2 
LSB above OV. Unipolar offset error is defIned as the 
deviation of the actual transition value from the ideal value. 
The unipolar offset temperature coeffIcient specifIes ·the 
change of this transition value versus a change in ambient 
temperature. 

BIPOLAR OFFSET ERROR 

AID converter specifIcations have historically defined bipo­
lar offset as the fIrst transition value above the minus full­
scale value. The ADC574A specifIcation, however, follows 
the terminology defIned for the 574 converter several years 
ago. Thus, bipolar offset is located near the midscale value 
of OV (bipolar zero) at the output code transition 7FFH to 
800H· 

Bipolar offset error for the ADC574A is defined as the 
deviation of the actual transition value from the ideal 
transition value located I/2LSB below OV. The bipolar 
offset temperature coeffIcient specifIes the maximum change 
of the code transition value versus a change in ambient 
temperature. 

FULL SCALE CALIBRATION ERROR 

The last output transition (FFEH to FFFH) occurs· for an 
analog input value 3/2LSB below the nominal full-scale 
value. The full-scale calibration error is the deviation of the 
actual analog value at the last transition point from the ideal 
value. 'The full-scale calibration temperature coeffI<;ient 
specifIes the maximum change of the code transition value 
versus a change in ambient temperature. 

POWER SUPPLY SENSITIVITY 

Electrical specifIcations for the ADC574A assume the 
application of the rated power. supply voltages of +5V and 
±12V or ±15V. The major effect of power supply voltage 

BtNARY (BIN) OUTPUT INPUT VOLTAGE RANGE AND LSB VALUES 

Analog Input Voltage Range Defined 88: ±10V ±5V o to +10V o to +20V 

One Least Significant Bit (LSB) FSR 20V 10V 10V 20V 
2" 2" 2" 2" 2" 
n~8 78.l3mV 39.0SmV 39.0SmV 78.l3mV 
n ~12 4.88mV 2.44mV 2.44mV 4.88mV 

Output Transition Values 
FFEHto FFFH +Full·Scale Calibration +10V - 3I2LSB +5 -3I2LSB + 1 OV - 3/2LSB +10V - 3/2LSB 
7FFH to 800H Midscale Calibration (Bipolar Oftset) o ~ ll2LSB o -lI2LSB +5V -1/2LSB ±fOV - l/2LSB 

TABLE I. Input Voltages, Transition Values, and LSB Values. 
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deviations from the rated values will be a small change in the 
full-scale calibration value. This change, of course, results in 
a proportional change in all code transition values (i.e., a 
gain error). The specification describes the maximum change 
in the full-scale calibration value from the initial value for a 
change in each power supply voltage. 

TEMPERATURE COEFFICIENTS 

The temperature coefficients for full-scale calibration, unipo­
lar offset and bipolar offset specify the maximum change 
from the +25°C value to the value at TMIN or TMAx. 

QUANTIZATION UNCERTAINTY 

Analog-to-digital converters have an inherent quantization 
error of ±1/2LSB. This error is a fundamental property ofthe 
quantization process and cannot be eliminated. 

CODE WIDTH (QUANTUM) 

Code width, or quantum, is defined as the range of analog 
input values for which a given output code will occur. The 
ideal code width is lLSB. 

INSTALLATION 
LAYOUT PRECAUTIONS 

Analog (pin 9) and digital (pin 15) commons are not con­
nected together internally in the ADC574A, but should be 
connected together as close to the unit as possible and to an 
analog common ground plane beneath the converter on the 
component side of the board. In addition, a wide conductor 
pattern should run directly from pin 9 to the analog supply 
common, and a separate wide conductor pattern from pin 15 
to the digital supply common. Analog common (pin 9) 
typically carries +8mA. 

If the single-point system common cannot be established 
directly at the converter, pin 9 and 15 should still be 
connected together at the converter; a single wide conductor 
pattern then connects these two pins to the system common. 
In either case, the common return of the analog input signal 
should be referenced to pin 9 of the ADC. This prevents any 
voltage drops that might occur in the power supply common 
returns from appearing in series with the input signal. 

Coupling between analog input and digital lines should be 
minimized by careful layout. For instance, if the lines must 
cross, they should do so at right angles. Parallel analog and 
digital lines should be separated from each other by a pattern 
connected to common. 

If external full scale and offset potentiometers are used, the 
potentiometers and associated resistors should be located as 
close to the ADC574A as possible. If no trim adjustments 
are used, the fixed resistors should likewise be as close as 
possible. 

POWER SUPPLY DECOUPLING 

Logic and analog power supplies should be bypassed with 
1OJ.IF tantalum-type capacitors located close to the converter 

BURRwBROWNe 

to obtain noise-free operation. Noise on the power supply 
lines can degrade the converter's performance. Noise and 
spikes from a switching power supply are especially 
troublesome. 

ANALOG SIGNAL SOURCE IMPEDANCE 

The signal source supplying the analog input signal to the 
ADC574A will be driving into a nominal DC input imped­
ance of either Skn or 10kn. However, the output impedance 
of the driving source should be very low, such as the output 
impedance provided by a wideband, fast-settling operational 

~ 
it) 

o 
C 
<C 

amplifier. Transients in NO input current are caused by the" 
changes in output current of the internal D/A converter as it .. 
tests the various bits. The output voltage of the driving 
source must remain constant while furnishing these fast 
current changes. If the application requires a sample/hold, 
select a sample/hold with sufficient bandwidth to preserve 
the accuracy or use a separate wideband buffer amplifier to 
lower the output impedance. 

RANGE CONNECTIONS 

The ADC574A offers four standard input ranges: OV to 
+IOV, OV to +20V, ±SV, and ±IOV.1f a IOV input range is 
required, the analog input signal should be connected to pin 
13 of the converter. A signal requiring a 20V range is 
connected to pin 14. In either case the other pin of the two 
is left unconnected. Full-scale and offset adjustments are 
described below. 

To operate the converter with a 1O.24V (2.5mV LSB) or 
20.48V (5mV LSB) input range, insert a 120n, 1% metal­
film resistor in series with pin 13 for the 1O.24V range, or a 
240n, 1 % metal-film resistor in series with pin 14 for the 
20.48V range. Offset and gain adjustments are still per­
formed as described below. However, you must recalculate 
full-scale adjustment voltages proportionately. A fixed metal­
film resistor can be used because the input impedance of the 
ADC574A is trimmed to less than ±6% of the nominal 
value. 

CALIBRATION 
OPTIONAL EXTERNAL FULL-SCALE 
AND OFFSET ADJUSTMENTS 

Offset and full-scale errors may be trimmed to zero using 
external offset and full-scale trim potentiometers connected 
to the ADC574A as shown in Figures 2 and 3 for unipolar 
and bipolar operation. 

CALIBRATION PROCEDURE­
UNIPOLAR RANGES 

If adjustment of unipolar offset and full scale is not required, 
replace R2 with a 50n, 1 % metal-film resistor and connect 
pin 12 to pin 9, omitting the adjustment network. 

If adjustment is required, connect the converter as shown in 
Figure 2. Sweep the input through the end-point transition 
voltage (OV + I/2LSB; + 1.22m V for the IOV range, +2.44m V 
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+Vcc 
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l00kn 

-Vee 
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Analog 
Input 

Analog 
Common 

Full·Scale 
Adjust 

Ref Out 

10V 
Range 

~~-O 
~ 

FIGURE 2. Unipolar Configuration. 

ADC574A 

for the 20V range) that causes the output code to be OBO ON 
(high). Adjust potentiometer R\ until OBO is alternately 
toggling ON and OFF with all other bits OFF. Then adjust 
full scale by applying an input voltage of nominal full-scale 
value minus 3/2LSB, the value which should cause all bits 
to be ON. This value is +9.9963V for the 10V range and 
+ 19.9927V for the 20V range. Adjust potentiometer R2 until 
bits DB I-DB 11 are ON and DBO is toggling ON and OFF. 

CALIBRATION PROCEDURE-BIPOLAR RANGES 

If external adjustments of full·scale and bipolar offset are 
not required, the potentiometers may be replaced by 50n, 
I % metal-film resistors. 

If adjustments are required, connect the converter as shown 
in Figure 3. The calibration procedure is similar to that 
described above for unipolar operation, except that the offset 
adjustment is performed with an input voltage which is 
l/2LSB above the minus full-scale value (---4.9988V for the 
±5V range, -9.9976V for the ±lOV range). Adjust R J for 

PIN 
DESIGNATION DEFINmON 

t------..; 8 Ref Out 

Bipolar 
Offset '------J\.I,,\r-__+--I 

Adjust 

.J;) 10V 
........... Range 

"'-0 20V 
Range 

FIGURE 3. Bipolar Configuration. 

ADC574A 

OBO to toggle ON and OFF with all other bits OFF. To 
adjust full-scale, apply a OC input signal which is 3/2LSB 
below the nominal plus full-scale value (+4.9963V for ±5V 
range, +9.9927V for ±lOV range) and adjust R2 for OBO to 
toggle ON and OFF with all other bits ON. 

CONTROLLING THE ADC574A 
The Burr-Brown ADC574A can be easily interfaced to most 
microprocessor systems and other digital systems. The mi­
croprocessor may take full control of each conversion, or the 
converter may operate in a stand-alone mode, controlled 
only by the RiC input. Full control consists of selecting an 
8- or 12-bit conversion cycle, initiating the conversion, and 
reading the output data when ready-choosing either 12 bits 
all at once, or 8 bits followed by 4 bits in a left-justified 
format. The five control inputs (12/8, CS, Ao, Ric, and CE) 
are all TIL/CMOS-compatible. The functions of the control 
inputs are described in Table II. The control function truth 
table is listed in Table III. 

FUNCTION 

CE (Pin 6) Chip Enable Must be high ("I") to eHher inHiate a conversion or read output data. 0·1 edge may be used to inHiate a conversion. 
(active high) 

CS (Pin 3) Chip Select Must be low ("0") to either initiate a conversion or read output data. 1·0 edge may be used to iMiate a conversion. 
(active low) 

RlC(Pln 5) Read/Convert Must be low ("0") to inHiate either 8· or 12·bH conversions. 1·0 edge may be used to initiate a conversion. 
("1"= read) Must be high ("1 ") to read output data. 0·1 edge may be used to inmate a read operation. 
("0" = convert) 

Ao (Pin 4) Byte Address In the start-convert mode, Ao selects 8-bit (Ao = "I") or 12·bH (Ao = "0") conversion mode. When reading output data 
Short Cycle in two 8·blt bytes, Ao = "0" accesses 8 MSBs (high byte) and Ao = "1" accesses 4 LSBs and trailing "Os" (low byte). 

1218 (Pin 2) Data Mode Select When reading output data, 12i8 = "1" enables all 12 output bits simultaneously. 1218 = "0" will enable the MSBs 
("1"= 12 bits) or LSBs as determined by the Ao line. 
("0" = 8 bits) 

TABLE II. ADC574A Control Line Functions. 
aURR~BROWNe 
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CE CS RiC 12/8 Ao OPERATION 

0 X X X X None 
X 1 X X X None 

'" 
0 0 X 0 Initiate 12-bit conversion 

t 0 0 X 1 Initiate a-bit conversion 
1 .J, 0 X 0 Initiate 12-bit conversion 
1 of 0 X 1 Initiate a-bit conversion 
1 0 of X 0 Inmate 12-bit conversion 
1 0 of X 1 Initiate a-bit conversion 
1 0 1 1 X Enable 12-bil output 
1 0 1 0 0 Enable 8 MSBs only 
1 0 1 0 1 Enable 4 LSBs plus 

4 trailing zeros 

TABLE III. Control Input Truth Table. 

STAND-ALONE OPERATION 

For stand-alone operation, control of the converter is accom­
plished.J>y a single control line connected to Ric. In this 
mode CS and Ao are connected to digital common and CE 
and 12/8 are connected to V LOGIC (+SV). The output data are 
presented as l2-bit words. The stand-alone mode is used in 
systems containing dedicated input ports which do not 
require full bus interface capability. 

Conversion is initiated by a high-to-low transition of RiC. 
The three-state data output buffers are enabled when RIC is 
high and STATUS is low. Thus, there are two possible 
modes of operation; conversion can be initiated with either 
positive or negative pulses. In either case the RIC pulse must 
remain low for a minimum of sOns. 

Figure 4 illustrates timing when conversion is initiated by an 
RIC pulse which goes low and returns to the high state 
during the conversion. In this case, the three-state outputs 
go to the high-impedance state in response to the falling 
edge of RIC and are enabled for external access of the data 
after completion of the conversion. Figure S illustrates the 
timing when conversion is initiated by a positive RIC pulse. 
In this mode the output data from the previous conversion is 
enabled during the positive portion of RIC. A new conver­
sion is started on the falling edge of RIC, and the three-state 
outputs return to the high-impedance state until the next 
occurrence of a high RIC pulse. Table IV lists timing 
specifications for stand-alone operation. 

SYMBOL PARAMETER MIN TYP 

tHRl Low RiC Pulse Width 50 
tDs STS Delay lrom Ric 
tHOR Data Valid After RIC Low 25 
tHs STS Delay After Data Valid 300 
tHRH High RIC Pulse Width 150 
taoR Data Access TIme 

TABLE IV. Stand-Alone Mode Timing. 

FULLY CONTROLLED OPERATION 

Conversion Length 

400 

MAX UNITS 

ns 
200 ns 

ns 
1000 ns 

ns 
150 ns 

Conversion length (8-bit or 12-bit) is determined by the state 
of the Ao input, which is latched upon receipt of a conver­
sion start transition (described below). If Ao is latched high, 
the conversion continues for 8 bits. The full 12-bit conver­
sion will occur if Ao is low. If all 12 bits are read following 
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FIGURE 4. R/C.Pulse Low-Outputs Enabled After Con-.. 
versIOn. .. 
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DOR I .... j 1" .. --...... 1 'HDR 
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FIGURE S. RIC Pulse High-Outputs Enabled Only While 
RIC Is High. 

an 8-bit conversion, the 3LSBs (DBO-DB2) will be low 
(logic 0) and DB3 will be high (logic 1). Ao is latched 
because it is also involved in enabling the output buffers. No 
other control inputs are latched. 

CONVERSION START 

The converter is commanded to initiate a conversion by a 
transition occurring on any of three logic inputs (CE, CS, 
and RIC) as shown in Table III. Conversion is initiated by 
the last of the three to reach the required state and thus all 
three may be dynamically controlled. If necessary, all three 
may change states simultaneously, and the nominal delay 
time is the same regardless of which input actually starts 
conversion. If it is desired that a particular input establish the 
actual start of conversion, the other two should be stable a 
minimum of sOns prior to the transition of that input. Timing 
relationships for start of conversion timing are illustrated in 
Figure 6. The specifications for timing are contained in 
Table V. 

The STATUS output indicates the current state of the con­
verter by being in a high state only during conversion. 
During this time the three state output buffers remain in a 
high-impedance state, and therefore data cannot be read 
during conversion. During this period additional transitions 
of the three digital inputs which control conversion will be 
ignored, so that conversion cannot be prematurely termi­
nated or restarted. However, if Ao changes state after the 
beginning of conversion, any additional start conversion 
transition will latch the new state of Ao, possibly resulting 
in an incorrect conversion length (8 bits vs 12 bits) for that 
conversion. 

en 
I­
Z 
W 
Z 
o 
D. 
:e o 
o 
z o 
i= 
~ 
::l 
CJ 
o 
<C 

~ 
<C 
o 
en 
0:: 
W 
I-
0:: 
W 
> 
Z o 
o 

~ 

IElElI Burr-Brown Ie Data Book-Mixed Signal Products 2.33 



-. 

Forimmediate Assistance, Contact Your LocaiSalesperson 
SYMBOL PARAMETER 

ConvsrtMode 
lose STS Delay from CE 

"EC CE Pulse Width 
Isse CS to CE Setup time 
IHse C~ow during CE high 
!sRC RIC 10 CE setup 
tHRC RIC low during CE high 
lSAC Ao to CE selup 

"AC Ao valid during CE high 
Ic Conversion lime, 12-bH cycle 

8-bij cycle 

Reed Mode 
100 Access time from CE 
IHO Data valid after CE low 

"L Outpul floal delay 
IssR CS to CE setup 
tSAR RIC 10 CE setup 
tSAR ~loCEselup 

,"SR CS valid after CE low 
tHRR RIC high after CE low 
lHAR Ao valid after CE low 
IHS STS delay after data valid 

NOTE: Specificalions are at +25OC and measured al 50% level of Iransijions. 

TABLE V. Timing Specifications. 

CE----~dll:.===== .. -E-C----~?f~----
tsse I ........ 

RIC 

Ao --~rT-',.------------

STS ---+----'11 
--Iose-- • Ie ---

DBll- ___ I-I __ .:.:H:lI.igh~lm~pe:::d:.:::an:::ce~ ______ _ 
DBO 

FIGURE 6. Conversion Cycle Timing. 

READING OUTPUT DATA 

After conversion is initiated, the output data buffers remain 
in a high-impedance state until the following four logic 
conditions are simultaneously met: RlChigh, STATUS low, 
CE high, and CS low. Upon satisfaction of these conditions 
the data lines are enabled according to the state of inputs 
12/8 and Ao. See Figure 7 and Table V for timing relation­
ships and specifications. 

In most applications the 12/8 input will be hard-wired in 
either the high or low condition, although it is fully TfL­
and CMOS-compatible and may be actively driven if 

MIN TYP MAX UNITS 

60 200 ns 
50 30 ns 
50 20 ns 
50 20 ns 
50 0 ns 
50 20 ns 
0 ns 
50 20 ns 
15 20 25 lIS 
10 13 17 lIS 

75 150 ns 
25 35 ns 

100 150 ns 
50 0 ns 
0 ns 
50 25 ns 
0 ns 
0 ns 
50 ns 

300 400 1000 ns 

CE 
1- IssR I"sR f-I 

-F-
4tRR -I 

-f~ --\-
tSRR 

1~ lSAR tHAR 
-* 

-I 
STS 

~ 
IHS-I - IHO 

DBll­
DBO 

Hiah-Z 

..--too---" 

FIGURE 7. Read Cycle Timing. 

DalaValid- I 
I~~L~ 

desired. When 12;8 is high, all 12 output lines (DBO--DBll) 
are enabled simultaneously for full data word transfer to a 
l2-bit or l6-bit bus. In this situation the Ao state is ignored. 

When 12;8 is low, the data is presented in the form of two 
8-bit bytes, with selection of the byte of interest accom­
plished by the state of Ao during the read cycle. Counection 
of the ADC574A to an 8-bit bus for transfer of left-justified 
data is illustrated in Figure 8. The Ao input is usually driven 
by the least significant bit of the address bus, allowing 
storage of the output data word in two consecutive memory 
locations. 

BURR" BROWNOII 
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When Ao is low, the byte addressed contains the 8MSBs. 
When Ao is high, the byte addressed contains the 4LSBs 
from the conversion followed by four logic zeros which 
have been forced by the control logic. The left-justified 
formats of the two 8-bit bytes are shown in Figure 8. The 
design of the ADC574A guarantees that the Ao input may be 
toggled at any time with no damage to the converter; the 
outputs which are tied together as illustrated in Figure 9 
cannot be enabled at the same time. 

Processor 

In the majority of applications the read operation will be 
attempted only after the conversion is complete and the 
STATUS output has gone low. In those situations requiring 
the earliest possible access to the data, the read may be 
started as much as 1.15llS (tDD max + tHs min) before 
STATUS goes low. Refer to Figure 7 for these timing 
relationships. 

r---+---~---r--~----r---+---~---1 
Converter 

FIGURE 8. l2-Bit Data Format for 8-Bit Systems. 

\.J r-
STATUS 281--

~ 
1= 

121ii DBll (MSB) 27 
1= 
26 

r I,j 1= 
Ao) Ao 25 L.. 1= 

Address 
24 

Data 1= 
Bus 23 Bus 

1= 
22 

ADC574A F= 
21 

F= 
20 

F= 
19 

F= 
18 

1= 
17 

1= 
DBO (LSB) 16 

1= 
Digital Common 15 r-

-

FIGURE 9. Connection to an 8-Bit Bus. 
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BURR - BROWN® 

IElElI ADC674A 

ABRIDGED DATA SHEET 

For Complete Data Sheet 
Call FaxLine 1-800-548-6133 

Request Document Number 10551 

Microprocessor-Compatible 
ANALOG-TO-DIGITAL CONVERTER 

FEATURES 
• COMPLETE 12-BIT AID CONVERTER 

WITH REFERENCE, CLOCK, AND 8-, 12-, 
OR 16-BIT MICROPROCESSOR BUS 
INTERFACE 

• IMPROVED PERFORMANCE SECOND 
SOURCE FOR ADC574A1674A-TYPE AID 
CONVERTERS 
Conversion Time: 15JlS max 
Bus Access Time:150ns max 
Ao Input: Bus Contention During Read 
Operation Eliminated 

• FULLY SPECIFIED FOR OPERATION ON 
±12V OR ±15V SUPPLIES 

• NO MISSING CODES OVER 
TEMPERATURE: 
O°C to +75°C ADC674AJH, KH, JP, KP 
Grades 
-55°C to +125°C (ADC674ASH, TH Grades) 

DESCRIPTION 
The ADC674A is a 12-bit successive approximation 
analog-to-digital converter, utilizing state-of-the-art 
CMOS and laser-trimmed bipolar die custom-designed 
for freedom from latch-up and for optimum AC per­
formance. It is complete with a self-contained + IOV 
reference, internal clock, digital interface for micro­
processor control, and three-state outputs. 

The reference circuit, containing a buried zener, is 
laser-trimmed for minimum temperature coefficient. 
The clock oscillator is current-controlled for excel­
lent stability over temperature. Full-scale and offset 
errors may be externally trimmed to zero. Internal 
scaling resistors are provided for the selection of 
analog input signal ranges of OV to +IOV, OV to 
+20V, ±5V, and ±10V. 

The converter may be externally programmed to 
provide 8- or 12-bit resolution. The conversion time 
for 12 bits is factory set for 15J.1S maximum. 

Output data are available in a parallel format from 
TTL-compatible three-state output buffers. Output data 
are coded in straight binary for unipolar input signals 
and bipolar offset binary for bipolar input signals. 

The ADC674A, available in both industrial and 
military temperature ranges, requires supply voltages 
of +5V and ±12V or ±15V. It is packaged in a 28-pin 
plastic DIP, or hermetic side-brazed ceramic DIP. 

Control{·~~~ 
Inputs,~ 
Bipolar o--,AAI-~ 

2.36 

Offset 

20V Range o--,AAf-....-,MI'-+--~ 

10VRange 

Reference 

Input"========:r==~-l Reference 0- 10V 
Output Reference 

Parallel 
Dala 
0uIput 
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SPECIFICATIONS 
ELECTRICAL 
At TA = +2S'C, Vee = ±12Vor +1SV, VEE =-12Vor-1SVOC, and VLOGle = +SV, unless otherwise noted. 

.n, •• ~, . ''', JH, SH 

PARAMETER MIN TYP MAX MIN 

RESOULUTIO," 12 

ANALOG INPUTS 
Voltage Ranges: Unipolar 0 +10,Oto 

Bipolar ±S,±10 
Impedance: 0 to + 1 OV, ±SV 4.7 5 5.3 

±10V. OV to +20V 9.4 10 10.6 · 
DIGITAL INPUTS (CE, CS, RIC, Ao, 12/S) 

Over Temperature Range 
Voltages: Logic 1 +2 ±S.S · 

Logic 0 -<l.S ±O.S · 
Current -5 0.2 ±S · 
Capacitiance 5 

TRANSFER CHARACTERISTICS 
ACCURACY 
At+2S'C ±1 

Linearity Error ±2 
Unipolar Offset Error (adjustable to zero) ±10 
Bipolar Offset Error (adjustable to zero) 
Full-Scale Calibration Error(1) (adjustable to zero) ±0.2S 
No Missing Codes Resolution (differential linearity) 11 ±1/2 12 
Inherent Quantization Error 

T MIN to TMAX 
Linearity Error: J, K Grades ±1 

S, TGrades ±1 
Full-Scale Calibration Error 

Without Initial Adjustmen(1): J, K Grades ±0.47 
S, TGrades ±0.7S 

Adjusted to zero at +2S'C: J, K Grades ±0.22 
S, TGrades ±O.S 

No Missing Codes Resolution (differential linearity) 11 12 

TEMPERATURE COEFFICIENTS (T MIN to T MAX)!') 
Unipolar Offset: J, K Grades ±10 

S, TGrades ±S 
Max Change: All Grades ±2 

Bipolar Offset: All Grades ±10 
Max Change: J, K Grades ±2 

S, TGrades ±4 
Full-Scale Calibration: J, K Grades ±45 

S, TGrades ±50 
Max Change: J, K Grades ±9 

S, TGrades ±20 

POWER SENSITIVITY 
Change in Full-Scale Calibration 

+13.SV < Vee < +16.SVor +11.4V < Vee < +12.6V ±2 
+16.SV < VEE < +13.SV or -12.6V < VEE < -11.4V ±2 
+4.SV < VLOG1C < +S.5V ±112 

CONVERSION TIMEt') 
S-BitCyele 6 S 10 
12-Bit Cycle 9 12 15 

DIGITAL OUTPUT (OB11-OBo, Status) 
(Over Temperature Range) 
Outputs Codes: Unipolar Unipolar Straight Binary (USB) 

Bipolar Bipolar Offset Binary (BOB) 
Logic Levels: Logic 0 (lSINK = 1.6mA) +0.4 

Logic 1 (lsouReE = SOO~) +2.4 
Leakage, Data Bits Only, High-Z State -5 0.1 +5 
Capacitance 5 

INTERNAL REFERENCE VOLTAGE 
Voltage +9.9 ±10 ±10.1 
Souroe Current Available for External Loads!') 2 

BURR·BRDWNC!I 
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,KH, TH <C 
TYP MAX UNITS ~ 

Bits ..... 
CD 
0 

V C V 
<C k.Q 

· kQ 

· V 
V 

· ~A en 
pF I-

Z 
W 

±1/2 LSB Z · LSB 0 ±4 LSB 
£:L 

0/0 of FS(2) :E 
Bits 0 LSB 

0 
±1/2 LSB 

Z ±3/4 LSB 

0 
±0.37 %ofFS E ±O.S %ofFS 
±0.12 %ofFS 

~ ±0.2S %ofFS 
Bits ::;) 

a 
±S pprnl"C 0 

±2.S ppml"C <C ±1 LSB 
±5 pprnl"C 

~ ±1 LSB 
±2 LSB ~ ±2S ppml"C C ±2S ppml"C 
±S LSB en ±10 LSB 

a:: 
W 

±1 LSB I-
±1 LSB a:: · LSB W 

> . · ~ Z · ~s 

0 
0 
C 
~ · V 

V 

~ 
pF 

V 
rnA 
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SPECIFICATIONS (CONT) 

ELECTRICAL 
At T.= +25°C, Vcc= ±12V or +15V, VEE = -12V or -15VDC, and VLOOIC = +5V, unless otherwise noted. 

ADC674AJP,AJH,ASH ADC674AKP,AKH,ATH 

PARAMETER MIN TYP MAX MIN TYP MAX UNITS 

POWER SUPPLY REQUIREMENTS 
Voltage: V cc +11.4 +16.5 . · V 

VEE -11.4 -16.5 · · V 
VLOG1C +4.5 +5.5 · V 

Current: Icc 3.5 5 · mA 

lEE 15 20 · · mA 

ILOGIC 9 15 mA 
Power Dissipation (±15V Supplies) 325 450 · mW 

TEMPERATURE RANGE (Ambient: T MIN, T MAXl 
Specification: K, J Grades 0 +75 · · °C 

S, T Grades ~5 +125 · · °C 
Storage --65 +150 · · °C 

• Specifications same as ADC674AJP, AJH, ASH. 
NOTES: (1) Wijh fixed 500 resistor from REF OUT to REF IN. This parameter is also adjustable to zero at +25°C (see Optional External Full Scale and Offset 
Adjustments section). (2) FS in this specification table meens Full Scale Renge. That is, for a ±10V input range, FS means 20 V; for a 0 to +10V renge, FS means 
10V. The term Full Scale for these specifications instead of Full-Scale Range is used to be consistent with other vendor's 674A type specHication tables. (3) Using 
internal reference. (4) See Controlling the ADC674A section for detailed information concerning digijal timing. (5) External loading must be constant during 
conversion. The reference output requires no buffer amplifier with either ±12V or ±15V power supplies. 

ABSOLUTE MAXIMUM RATINGS 
Vce to Digijal Common .......................................................... 0 to +16.5V 
VEE to Dlgijal Common ........................................................... 0 to -16.5V 
VLOGle to Digital Common ........................................................... 0 to +7V 
Analog Common to Digital Common .................................................. ±1 V 
Control Inputs (CE, CS, Ao, 12i8, RiC) 

to Digital Common ............................................. -O.5V to VLOGIC +0.5V 
Analog Inputs REF IN, BIP. OFF., 10V,N) 

to Analog Common ...................................................................... ±16.5V 
20V,N to Analog Common ................................................................. ±24V 
REF OUT ...................................................... Indefinije Short to Common, 

Momentary Short to V co 
Max Junction Temperature ............................................................ +165°C 
Power Dissipation ........................................................................ 1000mW 
Lead Temperature (soldering, lOs) ............................................... +300°C 
Thermal Resistance, OJ.: Ceramic ................................................. 50°C/W 

Plastic ................................................. 100°C/W 

CAUTION: These devices are sensitive to electrostatic discharge. 
Appropriate I.C. hendling procedures should be followed. 

ORDERING INFORMATION 

LINEARITY 

TEMPERATURE ERROR 

MODEL PACKAGE RANGE maxCT_toT....,.) 

ADC674AJP Plastic DIP O°C to +75°C ±ILSB 
ADC674AKP Plastic DIP O°C to +75°C ±1/2LSB 
ADC674AJH Ceramic DIP O°C to +75°C ±ILSB 
ADC674AKH Ceramic DIP O°C to +75OC ±II2LSB 
ADC674ASH Ceramic DIP --65°C to +125°C ±ILSB 
ADC674ATH Ceramic DIP ~oC to +125°C ±3/4LSB 

BURN-IN SCREENING OPTION 
See text for details. 

BURN-IN 

TEMPERATURE TEMPERATURE 

MODEL PACKAGE RANGE (160 Hours)!') 

ADC674AJP·BI Plastic DIP O°Cto +75°C +65°C 
ADC674AKP-BI Plastic DIP O°Cto +75°C +85°C 
ADC674AJH·BI Ceramic DIP O°Cto +75°C +125°C 
ADC674AKH-BI Ceramic DIP OOCto+75°C +125°C 
ADC674ASH·BI Ceramic DIP ~OCto+125OC +125°C 
ADC674ATH-BI Ceramic DIP ~OCto+125°C +125°C 

NOTE: (1) Or equivalent combination of time and temperature. 

BURN-IN SCREENING 

Burn-in screening is available for both plastic and ceramic 
package ADC674As. Burn-in duration is 160 hours at the 
temperature (or equivalent combination of time and tem­
perature) indicated below: 

Plastic "-BI" models: +85°C 
Ceramic "-BI" models: +125°C 

All units are 100% electrically tested after burn-in is com­
pleted. To order bum-in, add "-BI" to the base model 
number (e.g., ADC674AKP-BO. 

PACKAGE INFORMATION 

PACKAGE DRAWING 
MODEL PACKAGE NUMBERI') 

ADC674AJP Plastic DIP 215 
ADC674AKP Plastic DIP 215 
ADC674AJH Ceramic DIP 149 
ADC674AKH Ceramic DIP 149 
ADC674ASH Ceramic DIP 149 
ADC674ATH Ceramic DIP 149 

ADC674AJP·BI Plastic DIP 215 
ADC674AKP-BI Plastic DIP 215 
ADC674AJH-BI Ceramic DIP 149 
ADC674AKH-BI Ceramic DIP 149 
ADC674ASH-BI Ceramic DIP 149 
ADC674ATH-BI Ceramic DIP 149 

NOTE: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. 
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PIN CONFIGURATION 

+5VDC Supply (VLooiCl 

12/8 

CS 

Ao 

RIC 

CE 

+Vcc 

Rei Out 

Analog Common 

Ref In 

VEE 

Bipolar Offset 

10V Range 

20V Range 

CONTROLLING THE ADC674A 
The Burr-Brown ADC674A can be easily interfaced to most 
microprocessor systems and other digital systems. The mi­
croprocessor may take full control of each conversion, or the 
converter may operate in a stand-alone mode, controlled 
only by the RIC input. Fnll control consists of selecting an 
8- or I 12-bit conversion cycle, initiating the conversion, and 
the output data when ready-choosing either 12 bits all at 
once, or 8 bits followed by 4 bits in a left-justified format. 
The five control inputs (12/8, CS, Ao, RIC, and CE) are all 
TTL-/CMOS-compatible. The functions of the control in­
puts are described in Table I. The control function truth table 
is listed in Table II. 
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X X X 
1 X X 
0 0 X 
0 0 X 
.j. 0 X 
! 0 X 

0 .j. X 
0 ! X 

0 1 1 

0 1 0 

0 1 0 

Status 

DB11 (MSB) 

DB10 

DB9 

DB8 

DB? 

DB6 

DB5 

DB4 

DB3 

DB2 

DB1 

DBO (LSB) 

Digital Common 

Ao OPERATION 

X None 
X None 
0 Initiate 12-bit conversion 

1 Initiate a-bit conversion 

0 Initiate 12-bit oonversion 

1 Initiate 8-bit conversion 

0 Initiate 12-bit conversion 
1 Initiate a-bit conversion 

X Enable 12-bit output 

0 Enable 8 MSBs only 

1 Enable 4 LSBs plus 4 
trailing zeros 

TABLE II. Controllnput Truth Table. 

PIN 
DESIGNATION DEFINITION FUNCTION 

CE (Pin 6) Chip Enable Must be high (~1") to either initiate a conversion or read output data. 0-1 edge may be used to initiate a 
(active high) conversion. 

CS (Pin 3) Chip Select Must be low ("0") at either initiate a conversion or read output data. 1-0 edge may be used to initiate a conversion. 
(active low) 

R/C (Pin 5) Read/Convert Must be low ("0") to initiate either 8- or 12-bit conversions. 1-0 edge may be used to initiate a conversion. Must be high 
("1" = read) ("1 ") to read output data. 0-1 edge may be used to initiate a read operation. 

("0" = oonvert) 

Aa (Pin 4) Byte Address In the start-oonvert mode, Aa selects 8-bit (A 0= "1 ") or 12-bit (Aa = "0") oonversion mode. When reading output 
Short Cycle data in two 8-bit bytes, Ao = "0" accesses ±8MSBs (high byte) and Aa = "1" aooesses 4LSBs and trailing "Os" (low 

byte). 

1218 (Pin 2) Data Mode Select When reading output data. 1218 = "1" enables all 12 output bits simultaneously. 12/8 = "0" will enable the MSBs 
("1" = 12-bits) or LSBs as determined by the Ao line. 

('0" = 8-btts) 

TABLE I. ADC674A Control Line Functions. 
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STAND-ALONE OPERATION 

For stand-alone operation, control of the converter is accom­
plished by a single control line connected to RIC. In this 
mode CS and Ao are connected to digital common and CE 
and 12/8 are connected to V LOGIC (+5V). The output data are 
presented as 12-bit words. The stand-alone mode is used in 
systems containing dedicated input ports which do not 
require full bus interface capability. 

Conversion is initiated by a high-to-low transition of RIC. 
The three-state data output buffers are enabled when RIC is 
high and STATUS is low. Thus, there are two possible 
modes of operation; conversion can be initiated with either 
positive or negative pulses. In either case, the RIC pulse 
must remain low for a minimum of sOns. 

Figure 1 illustrates timing when conversion is initiated by an 
RIC pulse which goes low and returns to the high state 
during the conversion. In this case, the thIee-state outputs go 
to the high-impedance state in response to the falling edge of 
RIC and are enabled for external access of the data after 
completion of the conversion. Figure 2 illustrates the timing 
when conversion is initiated by a positive RIC pulse. In this 
mode, the output data from the previous conversion is 
enabled during the positive portion of RIC. A new conver­
sion is started on the falling edge of RIC, and the three-state 
outputs return to the high impedance state until the next 
occurrence of a high RIC pulse. Timing specifications for 
stand-alone operation are listed in Table III. 

_ l-tHRL-1 

~,=~~-L-~-t--
-,.... __ -.,-'-ltH_DRI- High-Z State -I t,..HS-.:... ____ -

DBll-DBO Data Valid ~ ~ Data Valid 

FIGURE 1. RIC Pulse Low-Outputs Enabled After Con­
versions. 

RIC ItiRH!--!-tos-I,r---_---,. 

STATUS II ~I 
tDDRI 1-ItiDR"":"1 -~ 
High-Z Data Valid High-Z State 

DBll-DBO 

FIGURE 2. RIC Pulse High-Outputs Enabled Only While 
RIC is High. 

SYMBOL PARAMETER MIN TYP 

tHRL Low RIC Pulse Width 50 

tos STS Delay from RIC 

tHOR Data Valid After RIC Low 25 

tHS STS Delay After Data Valid 300 400 

tHRH High RIC Pulse Width 150 

tOOR Data Access Time 

TABLE III. Stand-Alone Mode Timing. 

FULLY CONTROLLED OPERATION 

Conversion Length 

MAX UNITS 

ns 

200 ns 
ns 

1000 ns 

ns 

150 ns 

Conversion length (8-bit or 12-bit) is determined by the state 
of the Ao input, which is latched upon receipt of a conver­
sion start transition (described below). If Ao is latched high, 
the conversion continues for 8 bits. The full 12-bit conver­
sion will occur if Ao is low. If all 12 bits are read following 
an 8-bit conversion the 3LSBs (DBO - DB2) will be low 
(logic 0) and DB3 will be high (logic 1). Ao 
is latched because it is also involved in enabling the output 
buffers. No other control inputs are latched. 

CONVERSION START 

The converter is commanded to initiate conversion by a 
transition occurring on any of three logic inputs (CE, CS, 
and RIC) as shown in Table II. Conversion is initiated by the 
last of the three to reach the reqnired state and thus all three 
may be dynamically controlled. If necessary, all three may 
change states simultaneously, and the nominal delay time is 
the same regardless of which input actually starts conver­
sion. If it is desired that a particular input establish the actual 
start of conversion, the other two should be stable a mini­
mum of SOns prior to the transition of that input. Timing 
relationships for start of conversion timing are illustrated in 
Figure 3. The specifications for timing are contained in 
Table IV. 

CE -*1---tHEC--'~'---

RIC 

STATUS ___ + __ J 

DBll-DBO High Impedance 

FIGURE 3. Conversion Cycle Timing. 
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Convert Mode 

tose STS Delay from CE 

tHEe CE Pulse Width 

Issc CS to CE Setup 

tHSC es Low During CE High 

tSRc RIC to CE Setup 

tHRC RIC Low During CE High 

tSAC Ao To CE Setup 

tHAC Aa Valid During CE high 

tc Conversion Time, 12 Bit Cycle 
8 Bit Cycle 

Read Mode 
too Access Time From CE 

tHO Data Valid After CE Low 

tHl Output Float Delay 

IssR es to CE Setup 

tSRR RIC to CE Setup 

tSAR Aa to CE Setup 

tHSR es Valid After CE Low 

tHRR RIC high After CE Low 

tHAR Ao Valid After CE Low 

STS delay After Data Valid 

TABLE IV. Timing Specifications 

The STATUS output indicates the current state of the con­
verter by being in a high state only during conversion. 
During this time the three state output buffers remain in a 
high-impedance state, and therefore data cannot be read 
during conversion. During this period additional transitions 
of the three digital inputs which control conversion will be 
ignored, so that conversion cannot be prematurely termi­
nated or restarted. However, if Ao changes state after the 
beginning of conversion, any additional start conversion 
transition will latch the new state of Ao, possibly resulting 
in an incorrect conversion length (8 bits vs 12 bits) for that 
conversion. 

READING OUTPUT DATA 

After conversion is initiated, the output data buffers remain 
in a high-impedance state until the following four logic 
conditions are simultaneously met: RIC high, STATUS low, 
CE high, and CS low. Upon satisfaction of these conditions 
the data lines are enabled according to the state of inputs 
12/8 and Ao. See Figure 4 and Table IV for timing relation­
ships and specifications. 
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CE~'--------~+~'------
cs 1--ltsSR tHSR i-I~---

RIC I tHRR 1
1

- 1 

J I "-----
1-IIsRR I 

Aa=1~tSA-R------tHA~"-t=== 
I:, \1 

STATUS ---t-' ------~-_>_tl-----
tHS I-I -1,"0 

DBll·DBO High·Z it \... =--...,,---=-----(\08t8 Valid -: 11 
i_too_l! I 

I I i-- tHL-------i 

FIGURE 4. Read Cycle Timing. 

The informalion provided herein is believed to be reliable; however, BURR·BROWN assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject 
10 change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN does not 
authorize or warrant any BURR·BROWN product for use in life support devices andlor systems. 
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BURR - BROWN® 

IElESlI ADC700 

16-Bit Resolution with Microprocessor Interface 
AID CONVERTER 

FEATURES 
• COMPLETE WITH REFERENCE, CLOCK, 

8-BIT PORT MICROPROCESSOR 
INTERFACE 

• CONVERSION nME: 17J.lS max 
• LINEARITY ERROR: ±O.003% FSR max 

• NO MISSING CODES TO 14 BITS OVER 
TEMPERATURE 

• SPECIFIED AT ±12V AND ±15V SUPPLIES 

• OUTPUT BUFFER LATCH FOR IMPROVED 
INTERFACE TIMING FLEXIBILITY 

• PARALLEL AND SERIAL DATA OUTPUT 

• SMALL PACKAGE: 28-Pin DIP 

DESCRIPTION 
The ADC700 is a complete 16-bit resolution succes­
sive approximation analog-to-digital converter. 

The reference circuit, containing a buried zener, is 
laser-trimmed for minimum temperature coefficient. 

Data Serial Data 
Ready Status Strobe 

10V 

Analog 20V 
InpulS O-W\r-<O-''Mr-.-I 

SJ 

Bipolar 
Offset 

The clock oscillator is c\llTent-controlled for excellent 
stability over temperature. Gain and Zero errors may 
be externally trimmed to zero. Analog input ranges of 
OV to +5V, OV to +lOV, OV to +20V, ±2.5V, ±5V, and 
±lOV are available. 

The conversion time is l7J.lS max for a l6-bit conver­
sion over the three specification temperature ranges. 

After a conversion, output data is stored in a latch 
separate from the successive approximation logic. This 
permits reading data during the next conversion, a 
feature that provides flexible interface timing, espe­
cially for interrupt-driven interfaces. 

Data is available in two 8-bit bytes from TIL-compat­
ible three-s.tate output drivers. Output data is coded in 
Straight Binary for unipolar input signals and Bipolar 
Offset Binary or Twos complement for bipolar input 
signals. BOB or BTC is selected by a logic function 
available on one of the pins. 

The ADC700 is available in commercial, industrial 
and military temperature ranges. It is packaged ina 
hermetic 28-pin side-braze ceramic DIP. 

Serial Data 

Successive 
Approximation 

Register 

Parallel 
Data 

International Airport Industrial Park • Mailing Address: PO Box 11400 • Tucson, AZ 85734 • St .... Address: 6730 S. Tucson Blvd. • Tucson, AZ 85706 
Tel: (520) 746-1111 • Twx: 910-952·1111 • Cable: BBRCORP • Telex: 066-6491 • FAX: (520) 118901510 • Immediate Product Info: (SOD) 548-6132 
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SPECIFICATIONS 
ELECTRICAL 
AtT A = 25°C and at rated supplies: Voo = +5V, +Vee = + 12V or +15V, -Vee = -12V or -15V, unless otherwise noted, 

In''7nn., ....... R" In''7MK'' R .. "" 

~" MIN TYP MAX MIN TYP 

RESOLUTION 16 

ANALOG INPUTS 
Vo~age Ranges 
Bipolar ±2.5, ±5, ±10 
Unipolar Oto o to +10, 0 to +20 
Impedance (Direct Input) 

OV to +5V, ±2.5V 2.5±1% 
OV to +10V, ±5V 5±1% 
OV to +20V, ±10V 10±1% 

DIGITAL SIGNALS (Over SpeCification Range) 
Inputs 

Logic Levels(1j 

V," +2.0 +5.5 
Vil 0 +0.8 

I," (V, = +2.7V) ±10 
III (V, = +O.4V) ±20 

Outputs 
Logic Levels 

VOL (lOL = -1.6mA) +0.4 

Va" (10" = +20~) +2.4 

'LEAKAGE 
Data Outputs Only, High Z 10 

'n" .. ~r~rI CH"n"~' ~"'~, ,~~ 

ACCURACY 
Linearity Error ±0.006 
Differential Linearity Error ±0.012 
Gain Error(3) ±0.1 ±0.2 
Zero Error(3) 

Bipolar Zero ±O.1 ±O.2 
Unipolar Zero ±O.05 ±O.1 

Noise at Transitions (3ap-p) ±0.001 ±0.003 
Power Supply Sensitiv~ 

+Vcc ±0.0015 
-Vee ±0.0015 
Voo ±0.0005 

DRIFT (Over Specification Temperature Range) 
Gain Drift ±8 ±15 
Zero Drift 

Bipolar Zero ±5 ±10 
Unipolar Zero ±2 ±4 

Linearity Drift ±1 ±3 

~\~~~~~f.r~\~ 1~fralure Range 
JH· i 0 +70 
AH . -25 +85 
RH il ,SH -55 +125 

.~, ~n~'~' I TIME 16 bits 15 17 

WARM-UPTIME 5 · 
OUTPUT_DATA CODES(') 
Unipolar Parallel USB 
Bipolar Parallel(5) BTC, BOB 
Serial Output (NRZ) USB, BOB 

POWER SUPPLY REQUIREMENTS 
Voltage Range 

+Vcc +11.4 +15 +16 · 
-Vee -11.4 -15 -16 · 

Voo +4.75 +5 +5.25 
Current(S) 

+Vcc +10 +15 . 
-Vee -28 -35 . 

po~~~ Dissipation 
+17 +20 
645 765 

TEMPERATURE RANGE 
Specification 

J, KGrades 0 +70 · 
A, BGrades -25 +85 · 
R, SGrades -55 +125 · 

Storage -55 +150 

BURR-BROWN® 
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TIMING SPECIFICATIONS(6) 

At Voo = +5V, +Vcc = +12Vor +15V, -Vcc =-12Vor-15V, unless otherwise noted. 

LIMIT AT 
LIMIT AT TA = 0, +70"C LIMIT AT 

PARAMETER T. = 25°C -25"C, +65"C T. = -55°C, +125"C UNITS DESCRIPTION 

CONVERSION AND SERIAL DATA OUTPUT TIMING 

t, a a a nS,min cs to WR Setup time 
t. 110 130 145 ns, max WR to Status delay 
t3 40 40 40 ns, min WFi pulse width 
I< a a a nS,min CS to WFi Hold time 
t, 15 17 17 jlS, max Conversion time 
Is 550 600 650 ns, max Data Ready to Status time 
t7 1100 1150 1250 ns, max WR to first Serial Data Strobe 
te 250 210 200 os, min First Serial Data to first Serial Data Strobe 
Ig 310 360 400 ns, max Last Serial Data Strobe to Status 
t10 a a a ns, min Status to WR Setup time 

PARALLEL DATA OUTPUT TIMING 

t" a a a OS, min HBEN to RD Setup time 
t,. a a a ns, min cs to Rli Setup time 

t,3 (7) 50 58 66 ns, max High Byte Data Valid after AD 
CL = 20pF (High Byte bus access time) 

70 81 95 os, max High Byte Data Valid after AD 
CL = 100pF (High Byte bus access time) 

t'4 40 40 40 nS,min Rli pulse width 
t15 40 45 50 OS, max Data Ready delay from RD (HBEN asserted) 

t16(8) 50 60 65 ns, max Data Hold time after RD (bus relinquish time) 
t17 a a a ns, min RD to CS Hold time 

t" a a a nS,min RD to HBEN Hold time 

RESET TIMING 

t,. 60 70 60 ns, max Data Ready low delay from Reset 
t.o 70 81 95 ns, max Status low delay from Reset 

·Same specs as ADC700JH, AH, RH. 
NOTES: (I) TIL, LSTIL, and 5V CMOS compatible. (2) FSR means Full Scale Range. For example, unit connected for ±I OV range has 20V FSR. (3) Externally 
adjustable to zero. (4) See Table I. USB - Unipolar Straight Binary; BTC - Binary Two's Complement; BOB - Bipolar Offset Binary; NRZ - Non Return to Zero. (5) 
Max supply current is specnled at rated supply voltages. (6) All input control signals are specified with tRISE = tFALL = 5ns (10% to 90% of 5V) and timed from a voltage 
level of 1.6V. (7) t'3 is measured with the load circuits of Figure I and defined as the time required for an output to cross 0.8V or 2.4V. (8) t" is defined as the time 
required for the data lines to change 0.5V when loaded wtth the circuits of Figure 2. 

ABSOLUTE MAXIMUM RATINGS 

+Voo to Digital Common ............................................................ OV to +7V 
+Vccto Analog Common ......................................................... OV to +18V 
-V cc to Analog Common ......................................................... OV to -18V 
Digital Common to Analog Common ........................................ -tv to + tv 
Digital Inputs to Digital Common ................................ -{).5V to Voo+ 0.5V 
Analog Inputs .................................................................................. + 16.5V 
Power Dissipation ........................................................................ 1000mW 
Storage Temperature ...................................................... -<IQ"C to +150"C 
Lead Temperature, (soldering, I as) ............................................... +BOO°C 

NOTES: Stresses above those listed under "Absolute Maximum Ratings" 
may cause permanent damage to the device. Exposure to absolute maxi­
mum rating conditions for extended periods may affect device reliability. 

ORDERING INFORMATION 

TEMPERATURE LINEARITY 
MODEL RANGE ERROR (%FSR) 

ADC700JH O°Cto 70"C ±C.OO6 
ADC700KH O°Cto 70"C ±C.003 
ADC700AH -,25"C to +85"C ±C.006 
ADC700BH -25"C to +85"C ±C.003 
ADC700RH -SS°C to +125"C ±C.006 
ADC700SH -55"C to + I 25"C ±C.003 

PACKAGING INFORMATION 

PACKAGE DRAWING 
MODEL PACKAGE NUMBER") 

ADC700JH 28-Pin Ceramic DIP 237 
ADC700KH 28-Pin Ceramic DIP 237 
ADC700AH 28-Pln Ceramic DIP 237 
ADC700BH 28-Pin Ceramic DIP 237 
ADC700RH 28-Pin Ceramic DIP 237 
ADC700SH 28-Pin Ceramic DIP 237 

NOTE: (I) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. 
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cs \'------t ..... t,-----t-3 -----'t4e: 

r-----~~'----------------,'k 

- -t2 - tlO -1''------
WR 

r-----~'r_'"'\ 
Status 

-----¥I.----~-----I'-----------

Data Ready 

Serial Data Strobe 

Serial Data 

Start of Conversion and Serial Data Output Timing, 

HBEN ~~~ _________ ~~~ 
l-t11 -

----" 
cs 

RD 

Parallel Data 

Data Ready 

ADC700 Parallel Output Timing, 

Reset ~'--------
~! 119 1-

----~,I-'"'\~\... __ ---------Data Ready 1\, 
! 
,......-t20 -"; 

Status \'------
ADC700 Reset Function Timing Diagram. 

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change 
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PIN CONFIGURATION 

Comparator In 

Bipolar Offset 

Gain Adjust 4 1------' 

-Vee 

Reset 

WR 

RO 

CS 

HBEN 

5kn 

Successive 

5kn 
20V Range 

10V Range 

Analog Common 

Digital Common 

Voo 

BTCEN 

OBI5IOB7 

OB14/0B6 

OB13/0B5 

OBI2IOB4 

Serial Data 
I ... -===+===-_____ ~Approximation I-- Register OB11/0B3 

Data Ready OB10/0B2 

Status OBS/OBI 

Serial Data Strobe Clock and Clock Logic 15 OBs/OBO 

All internal control lines not shown. Refer to Figures 4 and 5 for Offset and Gain Adjust connections. 

DESCRIPTION 
AND OPERATING FEATURES 
The ADC700 is a 16-bit resolution successive approxima­
tion AID converter. Parallel digital data as well as serial data 
is available. Several features have been included in the 
ADC700 making it easier to interlace with microprocessors 
and/or serial data systems. Several analog input ranges are 
available. 

Some of the key operating features are described here. More 
detail is given in later sections of the data sheet. Refer to the 
block diagram above. 

RESET 

The ADC700 has a Reset input that must be asserted upon 
power-up or after a power interruption. This initializes the 
SAR, the output buffer register and Data Ready flag. Since 
microprocessor systems already use a power-on reset circuit, 
the same system reset signal can be used to initialize the 
ADC700. 

PARALLEL DATA 

The parallel data output is available through an 8-bit port 
with 3-state output drivers. High byte and low byte are 
selected by HBEN (pin 10). 

A buffer/latch is included between the successive approxi­
mation register (SAR) and the 3-state drivers. This feature 
permits more flexible interlace timing than is possible from 
most successive approximation converters. 

The "old" word can be read during the next conversion. A 
Data Ready flag (pin 12) is asserted when a "new" word is 

in the buffer register. The Data Ready flag goes low ("0") 
when the most significant byte (high byte) is read. If the 
"old" word is not read, or if only the least significant byte 
(low byte) i,s read, Data Ready is not reset. The next 
conversion output will overwrite the data latch when the 
conversion is complete. The Data Ready flag remains high. 
Refer to timing diagrams in the Specifications section. 

SERIAL DATA 
Sixteen-bit serial data output is available (pin 11) along with 
a serial output strobe (pin 14). This serial data strobe is not 
the internal SAR clock but is a special strobe for serial data 
consisting of 16 negative-going edges (during conversion) 
occurring about 200ns after each serial data bit is valid. This, 
feature eases the interlace to shift registers or through opto­
couplers for applications requiring galvanic isolation. 

STATUS 

The familiar Status (or Busy) flag, present in successive 
approximation AID converters, is available (pin 13) and 
indicates that a conversion is in progress. Status is valid 
liOns after assertion of the convert command (WR low). 
Status cannot be used as a sample-hold control because there 
is not enough time for the sample-hold to settle to the 
required error band before the ADC700 makes its fIrst 
conversion decision. 

CHIP SELECT 

CS (pin 9) selects the ADC700. No other functions can be 
implemented unless CS is asserted. WR (pin 7) is the start­
of-conversion strobe. RD strobes each output data byte, 
selected by HBEN (pin 10), to the 3-state drivers. 

BURR-BROWNS 
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TWO'S COMPLEMENT DATA CODE 

BTCEN (pin 23) is a logic function that implements the 
Binary Two's Complement output code for bipolar ( + and -) 
analog input signal operation. This feature is compatible 
with twos complement arithmetic in microprocessor math 
algorithms. 

INTERNAL CLOCK 

The ADC700 has a self-contained clock to sequence the 
A/D logic. The clock is not available externally. An external 
16-pulse strobe (pin 14) is brought out to clock serial data 
only. Use of ADC700 with external clock is not possible. 

INTERNAL VOLTAGE REFERENCE 

The ADC700 has an internal low-noise buried-zener voltage 
reference. The reference circuit has been drift compensated 
over the MIL temperature range using a laser trim algorithm. 
The reference voltage is not available externally. 

DISCUSSION 
OF SPECIFICATIONS 
BASIC DEFINITIONS 

Refer to Figure 3 for an illustration of A/D converter 
terminology and to Table II in the Calibration section. 

Full Scale Range, FSR 
The nominal range of the A/D converter. For ADC700, the 
FSR is 20V for the OV to + 20V and the -lOY to + I OV input 
ranges or lOY for the OV to +IOV and -5V to +5V input 
ranges. 

Least Significant Bit, LSB 
The smallest analog input change resolved by the A/D 
converter. For an A/D converter with N bits output, the input 
value of the LSB is FSR(2-N). 

DBN 

O~l-I~O 
3k1.1 T CL 

DGNDV 

A) High-Z to VOH (t,) 

and VOL to VOH (t,). 

~
v 

3k1.1 
DBN 

CL 

~DGND 
B) High-Z to VOL (t3 ) 

and VOH to VOL (t,). 

FIGURE I. Load Circuits for Access Time. 

DBN O--l-I"""---'O 
3k1.1 T10pF 

DGNDV 

A) VOH to High-Z. 

~ ::1.1 

D~ 
T 10pF 

VDGND 

B) VOL to High-Z. 

FIGURE 2. Load Circuits for Output Float Delay. 
BURR-BROWN® 

Most Significant Bit, MSB 
That binary digit that has the greatest value or weight. The 
MSB weight is FSR/2. 

Resolution 
An N-bit binary-coded A(D converter resolves the analog 
input into 2N values represented by the 2N digital output 
codes. 

ACCURACY 

Linearity Error, Integral Linearity Error (ILE) 

o o ...... 
o 
c 
c:r: 

Linearity Error is defined as the deviation of actual analog III 
input values from the ideal values about a straight line drawn 
through the code mid-points near positive full scale (at + V FS 

-ILSB) and at Zero input (at 1/2LSB below the first code 
transition, i.e. at Zero) or, in the case of bipolar operation, 
near minus full scale (at 1/2LSB below the first code 
transition, i.e. at -VFS)' Despite the definition, however, 
code transitions are easier to measure than code midpoints. 
Therefore linearity is measured as the deviation of the 
analog input values from a line drawn between the first and 
last code transitions. Linearity Error specifications are ex­
pressed in % of Full Scale Range (FSR). ADC700KH ILE 
is ±O.003% of FSR which is 1/2 LSB at 14-bits. 

Differential Linearity Error (DLE), No Missing Codes 
Differential Linearity Error is defined as the deviation in 
code width from the ideal value of lLSB. If the DLE is 
greater than -1 LSB anywhere along the range, the A/D will 
have at least one missing code. ADC700KH is specified to 
have a DLE of ±O.006% of FSR, which is ±ILSB at 14 bits. 
ADC700KH is specified to have no missing codes at the 14-
bit level over specified temperature ranges. 

Gain Error 
The deviation from the ideal magnitude of the input span 
between the first code midpoint (at -VFS + 1/2LSB, for 
bipolar operation; at Zero for unipolar operation) to the last 
code midpoint (VFS -ILSB). As with the linearity error 

FFFH 

FFEH 

FFDH 

_ 802H g 801 H 

/ 
Gain 

~ 800H-+ ______________ -r~~--------~--~ 
o 7FFH 

Offset Error 
Shifts The Line I 

I 

:::~ ~, :_ 'II Midscale 
000 Zero --, r-- (Bipolar Zero) I 

H I I Transition) I I 
~~--~I~I--~\~\---~--~I 

1/2LSB -I /-Zero --! J-- 3/2LSB -i I-
Zero (-Full-Scale 1/2LSB +Full-Scale +Full 
(-Full Calibration Calibration Scale 
Scale) Transition) Transition 

Analog Input 

FIGURE 3. Transfer Characteristic Terminology. 
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measurements, code transition values are the locations actu­
ally measured for this spec. The ideal gain is VFSR -2LSB. 
Gain Error is expressed in % (of reading). See Figure 3. 

Gain Error of the ADC700 may be trimmed to zero using 
external trim potentiometers. 

Offset Error 

Unipolar Offset Error-The deviation of the actual code­
midpoint value of the fIrst code from the ideal value located 
at I/2LSB below the ideal fIrst transition value (i.e. at zero 
volts). 

Bipolar Offset Error-The deviation of the actual code­
midpoint of the fIrst code from the ideal value located 
at 1/2LSB below the ideal fIrst transition value located at -
V FS + I/2LSB. 

Again, transition values are the actual measured parameters. 
Offset and Zero errors of the ADC700 may be trimmed to 
zero using external trim potentiometers. Offset Error is 
expressed as a percentage of FSR. 

Bipolar Zero Error-The deviation of the actual mid­
scale-code midpoint value from zero. Transition values are 
the actual measured parameter and it is 1/2 LSB below zero 
volts. The error is comprised of Bipolar Offset Error, 1/2 the 
Gain Error, and the Linearity Error of bit 1. Bipolar Zero 
Error is expressed as a percentage of FSR. 

Power Supply Sensitivity 
Power Supply Sensitivity describes the maximum change in 
the full-scale transition value from the initial value for a 
change in each power supply voltage. PSR is specifIed in 
units of %FSR/% change in each supply voltage. 

The major effect of power supply voltage deviations from 
the rated values will be a small change in the Gain (scale 
factor). Power Supply Sensitivity is also a function of ripple 
frequency. Figure 4 illustrates typical Power Supply Sensi­
tivity performance of ADC700 versus ripple frequency. 

INSTALLATION 
POWER SUPPLY SELECTION 
Linear power supplies are preferred. Switching power sup­
ply specifIcations may appear to indicate low noise output, 
but these specifIcations are rms specs. The spikes generated 
in switchers may be hard to fIlter. Their high-frequency 
components may be extremely diffIcult to keep out of the 
power supply return system. If switchers must be used, their 
outputs must be carefully fIltered and the power supply itself 
should be shielded and located as far away as possible from 
precision analog circuits. 

LAYOUT CONSIDERATIONS 

Because of the high resolution and linearity of the ADC700, 
system design problems such as ground path resistance and 
contact resistance become very important. For a 16-bit 
resolution converter with a + lOV Full-Scale Range, lLSB is 
153JN. Circuit situations that cause only second- or third­
order errors in 8-, 10-, or 12-bit AID converters can induce 
fIrst-order errors in 16-bit resolution devices. 

Power Supply Wiring 
Use heavy power supply and power supply common (ground) 
wiring. A ground plane is usually the best solution for 
preserving dynamic performance and reducing noise cou-
pling into sensitive converter circuits. . 

When passing converter power through a counector, use 
every available spare pin for making power supply return 
counections, and use some of the pins as a Faraday shield to 
separate the analog and digital common lines. 

Power Supply Returns 
(Analog Common and Digital Common) 
Connect Analog Common and Digital Common together 
right at the converter with the ground plane. This will usually 
give the best performance. However, it may cause problems 
for the system designer. Where it is absolutely necessary to 
separate analog and digital power supply returns, each should 
be separately returned to the power supply. Do not connect 
Analog Common and Digital Common together and then run 
a single wire to the power supply. Connect a 1 to 4711F 
tantalum capacitor between Digital Common and Analog 
Common pins as close to the package as possible. 

Power Supply Bypassing 
Every power-supply line leading into an AID converter must 
be bypassed to its common pin. The bypass capacitor should 
be located as close to the converter package as possible and 
tied to a solid ground---connecting the capacitors to a noisy 
ground defeats the purpose of the bypass. Use tantalum 
capacitors with values of from 101IF to l0011F and parallel 
them with smaller ceramic capacitors for high frequency 
fIltering if necessary. 

Separate Analog and Digital Signals 
Digital signals entering or leaving the layout should have 
minimum length to minimize crosstalk to analog wiring. 
Keep analog signals as far away as possible from digital 
signals. If they must cross, cross them at right angles. 
Coaxial cable may be necessary for analog inputs in some 
situations. 

Shield Other Sensitive Points 
The most critical of these is the comparator input (pin 1). If 
this pin is not used for offset adjustment, then it should be 
surrounded with ground plane or low-impedance power 

0.1 

1/ 

::' -Vee 
~ 0.01 
ff 
lfI. 

+ycc 

V +Yoo l"t 

0.001 
I~ 

1 10 100 lk 10k lOOk 

Frequency (Hz) 

FIGURE 4. Power Supply Rejection Ripple vs Frequency. 
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supply plane. If it is used for offset adjustment, the series 
resistor and potentiometer should be located as close to the 
converter as possible. 

The Gain Adjust (pin 4) is an input that has a relatively high 
input impedance and is susceptible to noise pickup. The 
Gain Adjust pin should be bypassed with a 0.011JP to O.IIJP 
capacitor whether or not the gain adjust feature is used. 

If the 20V Analog input range is used (pin 28), the IOV 
Range input (pin 27) may need to be shielded with ground 
plane to reduce noise pickup. 

ANALOG SIGNAL SOURCE IMPEDANCE 

The input impedance of the ADC700, typical of most suc­
cessive approximation AID converters, is relatively low 
(2.5k!l to IOk!l). The input current of a successive 
approximation AID converter changes rapidly during the 
conversion algorithm as each bit current is compared to the 
analog input current. Since the output impedance of a 
closed-loop amplifier or a sample-hold amplifier increases 
with frequency and, in addition, the amplifier must settle to 
the required accuracy in time for the next comparison! 
decision after such a disturbance, care must be taken to 
select the proper driving amplifier. 

Unfortunately, high-accuracy operational amplifiers tend to 
have low bandwidth, while wide-band amplifiers tend to 
have lower accuracy. One solution is to use a wide-band but 
perhaps less precise amplifier. Another solution is to add a 
wide-band buffer amplifier such as the Burr-Brown OPA633 
inside the feedback loop of a slower (but precision) ampli­
fier, Figure 5. This reduces the output impedance at high 
frequencies yet preserves the accuracy at low frequencies. 
When a sample/hold is needed, a high-linearity, high-speed 
sample/hold such as the Burr-Brown SHC76 should be used 
to drive the ADC700. 

ANALOG INPUT RANGES 

The analog input circuits of the ADC700 can be connected 
to accept unipolar or bipolar input signals. These ranges and 
connections are tabulated in Table I. Circuit connections are 
shown in Figures 6 and 7. Gain and offset adjustments are 
described in the calibration section. 

To operate the ADC700 with a range that gives other 
convenient values for the LSB, the input resistor may be 
increased or decreased slightly without seriously affecting 
the Gain Drift of the converter. Since the input resistors of 
the ADC700 are within ±2% from unit to unit, this can be 

Precision 
Low Bandwidth Wideband 

OpAmp Buffer 

OPAlll 
OPA27 

NO 
Converter 

OPA633 Analog 1...-_---' 
Common 

FIGURE 5. Wideband Buffer Reduces Output Impedance at 
High Frequencies. 

consistently done with a fixed series or parallel resistor. The 
ADC700 can then be calibrated using the Gain and Offset 
adjustments described in the calibration section. For ex­
ample, using the ±IOV input range, one can decrease the 
range slightly by paralleling the lOill input resistor (pin 28 
to pin 1) with a 61Ok!l metal film resistor to achieve a 
300llV LSB instead of the nominal standard 305.175781lV 
binary LSB. 

OPTIONAL EXTERNAL GAIN AND OFFSET TRIM 

o 
o 
I'­
o 
C 
<C 

Gain and Offset Error may be trimmed to zero using external 
Gain and Offset trim potentiometers connected to the" 
ADC700 as shown in Figures 6 and Figure 7. A calibration" 
procedure in described in the Operating Instructions section. 

Multiturn potentiometers with lOOpprn/"C or better TCR are 
recommended for minimum drift over temperature. These 
potentiometers may be any value from lOill to 100kn. All 
resistors should be 20% carbon or better. Pin I (Comparator 
In) and pin 4 (Gain Adjust) may be left open if no external 
adjustment is planned; however, pin 4 should always be 
bypassed with O.OIIJP or larger to Analog Common. 

OPERATING INSTRUCTIONS 
CALIBRATION 

Offset and Gain may be trimmed by external Offset and 
Gain potentiometers. Offset is adjusted first and then Gain. 
Calibration values are listed in Table II for all ADC700 
input ranges. Offset and Gain calibration can be accom­
plished to a precision of about ±1/2LSB using a static 
adjustment procedure described below. By summing a small 
sine or triangular wave voltage with the accurate calibration 
voltage applied to the analog input, the output can be swept 
through each of the calibration codes to more accurately 
determine the transition points listed in Table II. NOTE: The 
transition points are not the same as the code midpoints used 
in the static calibration example. 

OFFSET ADJUSTMENT, 
14·BIT RESOLUTION EXAMPLE 

Static Adjustment Procedure (At Code Midpoints) 
OV to +10V Range-Set the analog input to +ILSB I4 = 
0.OOO61V. Adjust the Offset potentiometer for a digital 
output of 0004H• Set the analog input to +Full Scale -
2LSB14 = +9.9987V. Adjust the Gain potentiometer for a 
digital output of FFFCH• For a half-scale calibration check, 
set the analog input to +5.0000V and read a digital output 
code of 800~. 

INPUT OUTPUTCOOE CONNECT CONNECT CONNECT 
SIGNAL PIN 2 PIN 28 SIGNAL 
RANGE BTCEN=l BTCEN =0 TO PIN TO PIN TO PIN 

±10V BOB BTC 1 Input Signal 28 
,",V BOB BTC 1 Open 27 
±2.5V BOB BTC 1 Pin 1 27 
OVto .5V USB - 26 Pin 1 27 
OVtO+l0V USB - 26 Open 27 
OVt0+20V USB - 26 Input Signal 28 

TABLE I. ADC700 Input Range Connections. 
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ANALOG INPUT 
VOLTAGE (V) 

RANGE ±10 ±5 :12.5 OTO+20 

+VFS +10 +5 +2.5 +20 

-Vps -10 -5 -2.5 0 
FSR 20 10 5 20 

TRANSITION CODES 
(Hexadecimal) TRANSITION VALUES (V) 

For 16-bit Resolution (Reading all 16 bits) 

FFFEH 10 FFFFH +9.999542 +4.999771 +2.499886 +19.999542 
7FFFH 10 8000H -152.5~V -38~V -19~V +9.999847 

OOOOH to 0001 H -9.999847 -4.999924 -2.499962 +152~V 
LSB (FSR/216) 305~V 153~V 38~V 305~V 

For 15·bit Resolution (Reading all 16 bits, Ignoring DB,) 

FFFDH to 7FFEH +9.999084 +4.999542 +2.499771 +19.999084 
7FFEH to 8000H -3051lV -1531lV -761lV +9.999625 

OOOOH to 0002H -9.999695 -4.999847 -2.499924 +305~V 

LSB (FSRl215) 610llV 3051lV 1531lV 610llV 

For 14-bit Resolution (Reading all 16 bits, Ignoring DBo and DB,) 

FFFCH to FFFDH +9.99817 +4.99908 
7FFDH to 8000H - 61OIlV -3051lV 
OOOOH to 0004H -9.999390 -4.999694 
LSB (FSR/214) 12211lV 610~V 

TABLE II. Transition Values for Calibration. 

eters Potentiom 
10k1.l to 1 OOk1.l 

Analog 
Input ~ 

~ 

+V cc 

R, 

-Vee 

.,~ f 
R, 

-Vee 

270k1.l 

10V Range 

/ 
/ 

; 

, , , 

20V Range 

1.8M1.l 

+2.49954 +19.99817 

-153~V +9.99939 
-2.499847 +6101lV 
305~V 1221~V 

4 
Gain Adjust 

27 

1 O.OII'F ~ 
28 

1 Comparator Input 

2 

1 
BPO 

26 
Analog Common 

FIGURE 6. Unipolar Input Configuration with Gain and Offset Adjust Connections . 

. ,~ f 270k1.l 4 Potentiometers 
1 Ok1.l to 100k1.l 

R, Gain Adjust 

-Vee 
10V Range 27 

; 
; 

1 / O.OII'F _ , , 28 , 

.'" f 20V Range 

I Comparator Input 
R, 

I 
1.8M1.l " .. cr -Vee 2 

Input BPO 

26 

~ 
Analog Common 

FIGURE 7. Bipolar Input Configuration with Gain and Offset Adjust Connections. 

OTO +10 

+10 
0 
10 

+9.99971 
+4.999924 

+76~V 

153~V 

+9.999542 
+4.999847 

+152~V 

3051'V 

+9.99908 
+4.999695 
+305~V 

610~V 

Comparator 

l-t> 

Comparator 
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OTO+5 

+5 
0 
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+4.999886 
+2.499962 

+38~V 

76~V 
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+761lV 
1531lV 

+4.99954 
+2.499847 

+153~V 

3051lV 
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-lOY to +IOV Range-Set the analog input to -FS + 
lLSB14 = -9.99878V. Adjust the Offset potentiometer for a 
digital output of 0004H (8004H if BTCEN is asserted). Set 
the analog input to +9.9976V. Adjust the Gain potentiometer 
for a digital output of FFFCH (7FFCH if BTCEN is assrted). 
For a half-scale calibration check, set the analog input to 
O.OOOOV and read a digital output code of 8000H (ooOOH if 
BTCEN is asserted). 

CONTROLLING AND 
INTERFACING THE ADC700 
RESET 

The ADC700 requires a Reset command upon power-up or 
after a power interruption to guarantee the condition of 
internal registers. If Status powers-up High, no conversion 
can be started. Reset initializes the SAR, the output buffer 
register, and the Data Ready flag and terminates a conver­
sion in progress. Since microprocessor systems already use 
a power-on reset circuit, the same system reset signal can be 
used to initialize the ADC700. A power-up circuit is shown 
in Figure 8. Refer to Reset function timing diagram follow­
ing the Timing Specifications Table. 

+5V 

24 
~ VDD 

50k.O 

6 
t---- Reset 

100pF % ADC700 

FIGURE 8. Power-Up Reset Circuit. 

Ao-Axx 
~ 

Microprocessor I 
Address 

I ADC700 Decoder 

y -
CS 

- -
WR WR 

RD RD 

INT Data Ready 

Reset Reset 

DBo-DB, 

DBo-DB, 
.,~ 

System Reset 

FIGURE 9. Parallel Data Bus Interface. 
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START OF CONVERSION 

A conversion is started by asserting CS and WR Low. Status 
goes high about t = t} + t2 = liOns later. The first successive 
approximation decision occurs about 900ns after WR is 
asserted. Status goes Low after the conversion is complete. 
Refer to Start of Conversion and Serial Data Output Timing 
following the Timing Specifications Table. 

DATA READY FLAG 

The data latch feature permits data to be read during the 

o o ..... 
o 
C 
<C 

following conversion. The Data Ready flag indicates that the. 
data from the most recent conversion is latched in the output 
data latch and that it hasn't been read. Data Ready remains 
High until the most significant data byte is read. If a 
subsequent conversion is initiated and completed, the new 
word will be stored in the output data latch regardless of the 
state of the Data Ready flag. The preceding word will be 
overwritten and lost. 

READING PARALLEL DATA 

Parallel data is latched in the output data latch at the end of 
a conversion. Data can be read any time, even during the 
subsequent conversion. The output data latch is not cleared 
by reading the data. Only the Data Ready flag is cleared by 
reading the MSB. 

The output three-state drivers are enabled by asserting the 
CS and RD inputs Low. When HBEN is Low, the most 
significant eight bits are enabled and the Data Ready flag is 
cleared. When HBEN is High, the least significant eight bits 
are enabled. Refer to Parallel Data Output Timing informa­
tion following the Timing Specifications Table. 

To reduce noise interference to the absolute minimum, data 
should be read after the current conversion is complete. 
However, data can be read during the following conversion, 
with minimal interference, to maximize the sampling rate of 
the converter. 

A typical parallel interface is illustrated in Figure 9. 

READING SERIAL DATA 

Serial data output of the ADC700 is facilitated by a Serial 
Data Strobe that provides 16 negative-going edges for strobing 
an external serial to parallel shift register located perhaps on 
the other side of an opto-coupler. Refer to the Serial Data 
Timing information following the Timing Specifications 
Table. An example of an isolation connection using the 
serial port feature is illustrated in Figure 10. 

CONTINUOUS CONVERSION OPERATION 

When CS is permanently connected to Digital Common and 
Status is connected to WR, Figure n, the ADC700 will 
continuously convert. The repetition time will not be precise 
and will vary slightly with the temperature for the ADC700 
because the time will be determined by the internal clock 
frequency and control-circuit gate delays. If a precise repe­
tition rate is needed, the continuous conversion connection 
should not be used. 
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