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2000 Burr-Brown Product Selection Guide

The 2000 Burr-Brown Product Selection Guide provides summary information for Burr-Brown's full
line of precision components. The materials in this guide will assist in rapid component assessment
and selection, allowing a designer to focus on only the products best suited for an application.

The 2000 Product Selection Guide contains the following sections:
PRODUCT LINE SECTIONS: Each product section contains the following information:

e Selection Trees—An overview of our product lines organized by performance level or key
features.

» Selection Guides—Tables for each product line comparing product performance for several
key specifications.

* New Products—Product features, key applications, and block diagrams for our newest

Introductions and for products in development.

PRODUCT APPLICATIONS: Block diagrams of the signal path for common applications with
references to Burr-Brown components useful for each functional block.

DEMONSTRATION BOARDS: User-friendly evaluation fixtures for Burr-Brown products.

TOOLS FOR DESIGNERS: Listings of Applications Bulletins, Demonstration Boards, and Design
Software available from Burr-Brown.

CROSS REFERENCE: A listing of Burr-Brown products that are pin-for-pin (P/P) compatible with
competitors’ products, pin-for-pin with exception of one or more specs (P/E), closest part (C/P)
or functional equivalent (F/E).

SALES OFFICE LISTINGS: Contact information for Burr-Brown direct sales offices and authorized
representatives and distributors.

HOW TO USE THE 2000 PRODUCT SELECTION GUIDE

The New Products Index appears on the inside back cover of the guide with a list of the page
numbers where these products can be found. The boldface page number indicates more detailed,
newer product information. If you are not familiar with Burr-Brown part numbers, the “flip-through”
page headings make it convenient to find a specific section.
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CUSTOMER SERVICE

Burr-Brown is committed to providing the best customer service in the industry. For immediate
assistance, contact your local Burr-Brown salesperson, representative or distributor (listed at the
end of the Product Selection Guide). Some of the services we provide:

Technical Literature and Applications Assistance

Burr-Brown provides top caliber applications engineering assistance to our customers. We will
provide you with professional guidance and resolve design snags real-time. Designing in a Burr-
Brown product is easy! Applications engineers can be contacted during business hours at 1-800-
548-6132 or 1-520-746-7980.

You can also request a data book, individual product data sheets, product guides, applications
bulletins, product line brochures, demo board manuals, and design software through the same
phone number. In addition, promotional samples and evaluation kits are available when offered in
advertisements.

Literature requests can be posted 24 hours a day by using our automated literature request line.
When calling, please be prepared to give the following information:

* Your Name

e Company

e Full Company Address

* Phone Number

« Type of Literature you are requesting

The International number is 1-520-746-3884.

World Wide Web

Visit the Burr-Brown Web Site and take advantage of all the on-line tools that Burr-Brown has to
offer. Currently, the site features on-line purchasing, product data sheets, applications bulletins,
parametric search engine, cross reference search tool, Spice macromodels, FilterPro, demo board
data sheets, applications seminar manuals, and financial news releases.

Make the Burr-Brown Web Site your first stop for design tools and applications assistance. Visit
us today at http://www.burr-brown.com/.

Prices and Quotations

Information on pricing, delivery status, sample requests, or product returns is available at the
number listed below. Price quotations made by Burr-Brown or its authorized representatives are valid
for 30 days. Delivery quotations are subject to confirmation at the time of order placement. The
International number is 1-520-746-7930.



Operational Amplifiers—Main Selection Tree

OPERATIONAL
AMPLIFIERS
PRECISION LOW BIAS LOW SINGLE SUPPLY HIGH SPEED AUDIO
Vos < 500pV \I/. Ofi&‘}g}?& CURRENT POWER Ve goes to BW > 5MHz AMPLIFIERS F?Jgg(l)gl‘lz
Drift < 3uv/°C n= High Input Z lp<1mA V+or V- SR =5V/us Low Distortion
See page 6 See page 7. See page 8. See page 9. See page 10. See page 12. See Audio Products, See page 15.
- ] - page 105.
JFET Input F’:A Icro Low Voltage very High
ower Operates from < 5V Speed
Ig < 100pA P = BW > 50MHz
POWER SR = 100V/ps GENERAL
AMPLIFIERS CMOS Input —_— PURPOSE
; ; S 13.
High Voltage Ra':'tofa" o6 page Low Cost
High Current . npu
Buffer Amplifiers Output — Current Feedback See page 11.
See page 14.
Miniature Packages | Voltage Feedback
S0T23-5, SOT23-8
MSOP-8 . o
SSOP-16 L Fixed-Gain Drivers
TSSOP-14
5 HHEM

Operational Amplifiers




Operational Amplifiers—Selection Tree

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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PRECISION
OP AMPS
Vos < 500pV
Vg Drift < 4uv/°C
LOW BIAS SINGLE SUPPLY RAIL-TO-RAIL
\I/.O(V\ié\lf/)/lfHE CURRENT LOW<POWER LOW Vos LCiV;’/ I?;EICFT LOW VOLTAGE OUTPUT HIGH SPEED
n = 10nVivhz Ig < 100pA los 1ImA <500V <3u Ve to Vi or Ve Vour < 300mV from BWf SMHz
(typ) (max) (max) (max) (yp) Operates from < 5V V+and V- SR 2 5V/ks
OPA27 OPA124 OPA234 (S, D, Q) OPA124 OPA124 OPA234 (S, D, Q) OPA241 (S, D, Q) OPA37
OPA124 OPA132 (S, D, Q) OPA277 (S, D, Q) OPA132 (S, D, Q) OPA132 (S, D, Q) OPA241 (S, D, Q) OPA251 (S, D, Q) OPA228 (S, D, Q)
OPA132 (S, D, Q) OPA336 (S, D, Q) OPA340 (S, D, Q) OPA241 (S, D, Q) OPAB27 OPA251 (S, D, Q) OPA336 (S, D, Q) OPA336 (S, D, Q)
OPA177 OPA340 (S, D, Q) OPA344 (S, D, Q) OPA251 (S, D, Q) OPA1013 (D) OPA336 (S, D, Q) OPA340 (S, D, Q) OPA340 (S, D, Q)
OPA227 (S, D, Q) OPA344 (S, D, Q) OPA345 (S, D, Q) OPA336 (S, D, Q) OPA340 (S, D, Q) OPA344 (S, D, Q) OPA350 (S, D, Q)
OPA228 (S, D, Q) OPA345 (S, D, Q) OPA1013 (D) OPA340 (S, D, Q) . OPA344 (S, D, Q) OPA345 (S, D, Q) OPAG27
OPA277 (S, D, Q) OPA350 (S, D, Q) OPA344 (S, D, Q) OPA345 (S, D, Q) OPA350(S, D, Q) OPAB37
OPA350 (S, D, Q) OPA627 - OPA345 (S, D, Q) OPA1013 (D)
OPA37 OPA637 Micro Power OPA350 (S, D, Q) 83%; 5.0.0)
OPAB27 lo < 100pA OPA627 e
OPAB37 OPAB37
OPA241 (S, D, Q) <0.5pVv/°C
OPA251 (S, D, Q) OPA1013 (D)
OPA336 (S, D, Q) < 1000V OPA27
100w | Opnt
a2
.. . OPA37 D,
Miniature Packages: OPAT7 OPA251 (S, D, Q)
OPA227 (S, D, Q)
S0T23-5 MSOP-8 SSOP-16 OPA228 (S. D, Q)
OPA336 (S) OPA234(S) OPA4336 (Q) OPA234 (S, D, Q) <0.2uv/°C
OPA340 (S) OPA350 (S) OPA4340 (Q) g S =Single
OPA344 (S) OPA2336 (D) OPA4344 (Q) OPA227 (S, D, Q) D = Dual
OPA345 (S) OPA2340 (D) OPA4345 (Q) | OPA228 (S, D, Q) Q =Quad

OPA2344 (D) OPA4350 (Q)
OPA2345 (D)
0OPA2350 (D)

OPA277 (S, D, Q)

OPA277 (S, D, Q)



Operational Amplifiers—Selection Tree

LOW NOISE

OP AMPS_
Vi < 10nVVHz

LOW BIAS VERY SINGLE SUPPLY RAIL-TO-RAIL HIGH SPEED
PRECISION CURRENT LOW POWER LOW NOISE LOW VOLTAGE INPUT AND OUTPUT BW > 5MHz
Vos < 5001V (max) Ig < 100pA lo < 1mA Vj < 6nV/VHz Ve to V4 or V- Vi to V+ and V— SR = 5V/js
Drift < 4uV/°C (typ) (max) (max) (typ) Operates from < 5V Vourt < 300mV from Rails (typ)
OPA27 OPA111 (S, D) OPA277 (S, D, Q) BUF601 OPA350 (S, D, Q) OPA350 (S, D, Q) OPA37
OPA37 OPA121 OPA350 (S, D, Q) OPA353 (S, D, Q) OPA353 (S, D, Q) OPA132 (S, D, Q)
OPA124 OPA124 OPA353 (S, D, Q) OPAB3L (S, D) OPA134 (S, D, Q)
OPA132 (S, D, Q) OPA132 (S, D, Q) OPAG03 OPAG32 OPA350 (S, D, Q)
OPA177 OPA134 (S, D, Q) OPA627 OPA634 (S, D) OPA353 (S, D, Q)
OPA227 (S, D, Q) OPA350 (S, D, Q) OPAG31 (S, D) OPAG35 OPAB27
OPA228 (S, D, Q) OPA353 (S, D, Q) OPA632 OPA637
OPA277 (S, D, Q) OPA627 OPA634 (S, D)
OPA350 (S, D, Q) OPA637 OPAG35 Very High
OPAG27 OPA2107 (D) OPAG37 L Speed
OPAG37 OPAG51 BW > 50MHz
OPAGSS SR 2 100V/pis
OPA680 (S, D, T)
OPAG89 See page 13.

Miniature Packages:

S0T23-5

MSOP-8

SSOP-16

OPA353 (S)

OPA350 (S)

OPA4350 (Q)

OPA2350 (D) OPA4353 (Q)
OPA2353 (D)

Vi < 2.5nViVHz ”

| Vi < 4nVivHz H

OPA620

OPA621

OPA643

OPA681 (S, D, T)
OPA682 (S, D, T)
OPA685

OPAG686 (S, D)
OPA687

OPA27
OPA37

OPA227 (S, D, Q)
OPA228 (S, D, Q)
OPA640

OPAG42

OPA658 (S, D, Q)

S = Single
D = Dual

T = Triple
Q = Quad

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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Operational Amplifiers—Selection Tree

LOW
BIAS CURRENT

OP AMPS
I < 100pA

SINGLE SUPPLY VERY LOW RAIL-TO-RAIL HIGH SPEED
PRECISION LOW NOISE LOW POWER LOW VOLTAGE BIAS CURRENT INPUT AND OUTPUT BW > 5MHz
Vos < soouY (max) Vi < 10nV/VHz lg < 1mA Vem \}o \</E Sr V- Is < 10pA Vi o V+ and Ve SR > 5Vijs
Drift < 4V/°C (typ) (typ) (max) (S,Tﬁn) (max) Vout < 300mV from Rails (typ)
OPA124 OPA111 OPA130 (S, D, Q) OPA137 (S, D, Q) OPA121 OPA340 (S, D, Q) OPA37
OPA132 (S, D, Q) OPA121 OPA137 (S, D, Q) OPA336 (S, D, Q) OPA336 (S, D, Q) OPA342 (S, D, Q) OPA132 (S, D, Q)
OPA336 (S, D, Q) OPA124 OPA337 (S, D) OPA337 (S, D) OPA337 (S, D) OPA343 (S, D, Q) OPA134 (S, D, Q)

OPA340 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA627
OPA637

OPA132 (S, D, Q)
OPA134 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA627

OPA637

OPA671
OPA2107 (D)

Miniature Packages:

| | Micro Power
Ig < 100pA

OPA338 (S, D)

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)

OPA336 (S, D, Q)
OPA349 (S, D)

SOT23-5  SOT23-8 MSOP-8 SSOP-16 TSSOP-14
OPA137(S) OPA2337 (D) OPA350(S) OPA4336(Q) OPA4342 (Q)
OPA336 (S) OPA2338 (D) OPA2137 (D) OPA4340 (Q) OPA4343 (Q)
OPA337(S) OPA2347 (D) OPA2336 (D) OPA4342 (Q) OPA4344 (Q)
OPA338(S) OPA2349 (D) OPA2340 (D) OPA4343 (Q) OPA4345 (Q)
OPA340 (S) OPA2342 (D) OPA4344 (Q)

OPA342 (S) OPA2343 (D) OPA4345 (Q)

OPA343 (S) OPA2350 (D) OPA4350 (Q)

OPA344 (S) OPA2353 (D) OPA4353 (Q)

OPA345 (S) OPA2344 (D)

OPA347 (S) OPA2345 (D)

OPA349 (S)

OPA353 (S)

OPA338 (S, D)

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA347 (S, D)

OPA349 (S, D)

OPA350 (S, D, Q)
OPA353 (S, D, Q)

OPA338 (S, D)
OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)
OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA404 (Q)
OPA2107 (D)
OPA2111 (D)

=

OPA103
OPA111
OPA124
OPA128
OPA129
OPAG602
OPAG27
OPAG37

|| Rail-to-Rail
Output

OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)
OPA350 (S, D, Q)
OPA353 (S, D, Q)

OPA336 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)

OPA340 (S, D, Q)
OPA343 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA404 (Q)
OPA602

OPA604 (S, D)
OPA606

OPA627

OPA637

OPA655
OPA671(S)

S =Single
D = Dual
Q =Quad

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.

8



Operational Amplifiers—Selection Tree

LOW
POWER

OP AMPS
lg < 1mA

LOW VERY LOW SINGLE SUPPLY RAIL-TO-RAIL
. PEEEO'S\'/ON vLO<V\ioN8/IvSWE BIAS CURRENT POWER LOW VOLTAGE INPUT AND OUTPUT
0s < 5001V (max) n = JONVIVRZ Ig < 100pA Ip < 300pA Ve to V4 and V— Vjy to V+ or V-
Drift < 4uV/°C (typ) (typ) .
(max) (max) Operates from < 5V Vourt < 300mV from Rails

OPA234 (S, D, Q)
OPA241 (S, D, Q)
OPA251 (S, D, Q)
OPA277 (S, D, Q)
OPA336 (S, D, Q)
OPA340 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA1013 (D)

Miniature Packages:

OPA277 (S, D, Q)

OPA130 (S, D, Q)
OPA137 (S, D, Q)
OPA336 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

| | Micro Power
Ig < 100pA

OPA137 (S, D, Q)
OPA234 (S, D, Q)
OPA237 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)

OPA241 (S, D, Q)
OPA244 (S, D, Q)
OPA251 (S, D, Q)

OPA137 (S, D, Q)
OPA234 (S, D, Q)
OPA237 (S, D, Q)
OPA241 (S, D, Q)
OPA244 (S, D, Q)
OPA251 (S, D, Q)
OPA336 (S, D, Q)
OPA337 (S, D)

OPA338 (S, D)

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)

| Rail-to-Rail
Output

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

OPA336 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)

S0T23-5  SOT23-8 MSOP-8 SSOP-16 TSSOP-14 OPA336 (S, D, Q) OPA347 (S, D)

OPA137(S) OPA2337(D) OPA234(S) OPA4237(Q) OPA4243 (Q) ey g g ggﬁ;’fs(f'q)[’)

OPA237 (S) OPA2338 (D) OPA2237 (D) OPA4336 (Q) OPA4244 (Q) 0PA4243 (Q) OPAL013 (D)

OPA244 (S) OPA2347 (D) OPA2244 (D) OPA4340 (Q) OPA4342 (Q)

OPA336 (S) OPA2349 (D) OPA2137 (D) OPA4342 (Q) OPA4343 (Q)

OPA337 (S) OPA2336 (D) OPA4344 (Q) OPA4345 (Q) S =Single
OPA338 (S) OPA2340 (D) OPA4345 (Q) D = Dual
OPA340 (S) OPA2342 (D) Q = Quad
OPA342 (S) OPA2344 (D)

OPA344 (S) OPA2345 (D)

OPA345 (S)

OPA347 (S)

OPA349 (S)

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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Operational Amplifiers—Selection Tree

SINGLE-SUPPLY

OP AMPS

Vcwm goes to V+ and/or V-

PRECISION
Vos < 5000V (max)
Drift < 4pV/°C (typ)

LOW NOISE
V,, < 10nV/VHz

(typ)

LOW
BIAS CURRENT
Ig < 100pA
(max)

LOW POWER
lgs 1mA
(max)

LOW VOLTAGE
Operates from < 5V

RAIL-TO-RAIL
INPUT AND OUTPUT
Vn to V+ and V-
Vour < 300mV from Rails

HIGH SPEED
BW = 5MHz
SR =5V/us

(typ)

OPA234 (S, D, Q)
OPA241 (S, D, Q)
0PA251 (S, D, Q)
OPA336 (S, D, Q)
OPA340 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA1013 (D)

Miniature Packages:

S0T23-5 SO0T23-6

OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA631 (S, D)

OPA632
OPA634 (S, D)
OPA635

S0T23-8 MSOP-8

SSOP-16

OPA137 (S, D, Q)
OPA336 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

TSSOP-14

OPA137 (S, D, Q)
OPA234 (S, D, Q)
OPA237 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA1013 (D)

Micro Power
I < 100pA

OPA241 (S, D, Q)
OPA244 (S, D,Q)
OPA251 (S, D, Q)
OPA336 (S, D, Q)

OPA1013 (D)

Vg<2.7V |

OPA234 (S, D, Q)
OPA237 (S, D, Q)
OPA241 (S, D, Q)
OPA251 (S, D, Q)
OPA337 (S, D)

OPA338 (S, D)

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D, Q)

|| Rail-to-Rail

OPA340 (S, D, Q)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D, Q)
OPA347 (S, D)

OPA349 (S, D)

Output

OPA241 (S, D, Q)
OPA251 (S, D, Q)
OPA336 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)

|| Very High Speed

OPA340 (S, D, Q)
OPA343 (S, D, Q)
OPA344 (S, D, Q)
OPA345 (S, D, Q)
OPA350 (S, D, Q)
OPA353 (S, D,Q)

BW = 50MHz
SR = 100/ps

OPA631 (S, D)
OPA632
OPA634 (S, D)
OPA635

OPA137(S) OPA632 OPA2337 (D) OPA234 (S)
OPA237(S) OPA635 OPA2338 (D) OPA350 (S)

OPA4237 (Q) OPA4243 (Q)
OPA4336 (Q) OPA4244 (Q)

OPA347 (S, D)
OPA349 (S, D)

S =Single
Vg <2.3V D=Du:-?|

Q =Quad

OPA244 (S) OPA2347 (D) OPA2237 (D) OPA4340 (Q) OPA4342 (Q) OPA244 (S, D, Q)
OPA336 (S) OPA2349 (D) OPA2244 (D) OPA4342 (Q) OPA4343 (Q) OPA336 (S, D, Q)
OPA337 (S) OPA2137 (D) OPA4343 (Q) OPA4345 (Q)

OPA338 (S) OPA2336 (D) OPA4344 (Q) |
OPA340 (S) OPA2340 (D) OPA4345 (Q)

OPA342 (S) OPA2342 (D)  OPA4350 (Q) OPA349 (S, D)
OPA343 (S) OPA2343 (D) OPA4353 (Q)

OPA344 (S) OPA2344 (D)

OPA345 (S) OPA2345 (D)

OPA353 (S) OPA2350 (D)

OPA347 (S) OPA2353 (D)

OPA349 (S)

OPA631

OPA634

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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Operational Amplifiers—Selection Tree

GENERAL
PURPOSE
OP AMPS
Low Cost
LOW NOISE LOW BIAS LOW SINGLE SUPPLY RAIL-TO-RAIL
¥ CURRENT POWER LOW VOLTAGE INPUT AND OUTPUT
Vn < 10nVivHz Ig < 100pA lo < 1mA Ve t0 V4 or Ve Vp to V+ and V-
(typ) (max) (max) Operates from <5V | | Voyr < 300mV from Rails

OPA134 (S, D, Q)
OPA353 (S, D, Q)

OPA131 (S, D, Q)
OPA134 (S, D, Q)
OPA137 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

| | Micro Power
Ig < 100uA

OPA137 (S, D, Q)
OPA237 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA342 (S, D, Q)

OPA137 (S, D, Q)
OPA244 (S, D, Q)
OPA337 (S, D)
OPA338 (S, D)
OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA353 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

| | Rail-to-Rail
Output

OPA353 (S, D, Q) OPA631 (S, D)
OPA634 (S, D)

OPA4243 (Q)

OPA244 (S, D)
OPA347 (S, D)
OPA349 (S, D)
Miniature Packages:

S0T23-5 SOT23-8 MSOP-8 SSOP-16 TSSOP-14

OPA137 (S) OPA2337 (D) OPA2137 (D) OPA4237 (Q) OPA4243(Q)
OPA237(S) OPA2338 (D) OPA2237 (D) OPA4342(Q) OPA4244 (Q)
OPA244 (S) OPA2347 (D) OPA2244 (D) OPA4343 (Q) OPA4342 (Q)
OPA337(S) OPA2349 (D) OPA2342 (D) OPA4350 (Q) OPA4343(Q)
OPA338 (S) OPA2353 (D) OPA4345 (Q)
OPA342 (S)
OPA343 (S)
OPA347 (S)
OPA349 (S)
OPA353 (S)
OPA631 (S)
OPA634 (S)

OPA342 (S, D, Q)
OPA343 (S, D, Q)
OPA353 (S, D, Q)
OPA347 (S, D)
OPA349 (S, D)

OPA337 (S, D)
OPA338 (S, D)

S = Single
D = Dual
Q =Quad

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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Operational Amplifiers—Selection Tree

HIGH-SPEED
OP AMPS
BW = 5MHz to 50MHz
SR = 5V/ps
Low HIGH HIGH SINGLE SUPPLY
PEEC'S'ON '-°<W Nol'fi BIAS CURRENT BANDWIDTH SLEW RATE RAIL-TO-RAIL
VO% < 500%““”‘) Vn < 10nVivHz Ig < 100pA BW > 5MHz SR > 5V/s INPUT AND OUTPUT
Drift < 4UVI°C (typ) (typ) (max) (typ) (typ) Viy 0 V# or V=
Vout < 300mV from Rails
OPA37 OPA37 OPA132 (S, D, Q) OPA132 (S, D, Q) OPA37

OPA132 (S, D, Q)
OPA350 (S, D, Q)

OPA132 (S, D, Q)
OPA134 (S, D, Q)

OPA134 (S, D, Q)
OPA340 (S, D, Q)

OPA134 (S, D, Q)
OPA340 (S, D, Q)

OPA340 (S, D, Q)
OPA343 (S, D, Q)

OPA340 (S, D, Q)
OPA343 (S, D, Q)

OPA627 OPA350 (S, D, Q) OPA343 (S, D, Q) OPA343 (S, D, Q) OPA350 (S.D. Q)
OPA637 OPA353 (S, D, Q) OPA350 (S, D, Q) OPA602 OPA353 (S. D, Q)
OPA627 OPA353 (S, D, Q) OPAG06 = |
OPA637 OPAG02 OPA404 (Q)

OPA604 (S, D)

OPA132 (S, D, Q)
OPA134 (S, D, Q)

832(2’3 BW > 10MHz | OPA350 (S, D, Q)
iyl OPA353 (S, D, Q)
el OPA350 (S, D, Q) OPA602
ol OPA353 (S, D, Q) OPAG04 (S, D)
@ OPAG04 (S, D) OPAG06
OPAG27 OPA627
Miniature Packages: ornert OPA404 (Q)
SOT23-5  MSOP-8  SSOP-16 OPAB3T SR 2 100V/s
OPA340 (S) OPA350(S) OPA4340 (Q) oPAGaT S = Single
OPA343 (S) OPA2340 (D) OPA4343 (Q) iyl D = Dual
OPA353(S) OPA2343 (D) OPA4350 (Q) Q = Quad

OPA2350 (D) OPA4353 (Q)
OPA2353 (D)

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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Operational Amplifiers—Selection Tree

FIXED-GAIN DRIVERS

1 H IG:+2,+1,—1H | Differential H

VERY HIGH-SPEED
OP AMPS
BW = 50MHz
SR = 100V/us
VOLTAGE FEEDBACK VOLTAGE FEEDBACK
CURRENT FEEDBACK Unity Gain Stable Non-Unity Gain Stable
OPA603 OPA620 OPA621
OPA658 (S, D, Q) OPA631 (S, D) OPA637
OPA681 (S, D, T) OPA632 OPA643 |
OPA685 OPA634 (S, D) OPA651 I G=
OPA2677 (D) OPA635 OPA686 (S, D)
OPA2607 (D) OPA640 OPA687 BUF600
OPA642 BUF601
OPA650 (S, D, Q) VLA™ BUF634
OPA655
OPA689

Miniature Packages:

SOT23-5 SOT23-6

OPA680 (S, D, T)
OPA2652 (D)

VLA™

OPAG88

MSOP-8

SSOP-16

OPAG31(S) OPA632 (S)
OPA634 (S)  OPA635 (S)
OPA642 (S)  OPA680 (S)
OPAG643 (S)  OPA681 (S)
OPA650 (S)  OPA682 (S)
OPAG58 (S)  OPA685 (S)

OPA687 (S)

OPA2650 (D)
OPA2658 (D)

OPA3680 (T)
OPA3681 (T)
OPA3682 (T)

OPA682 (S,D, T) DRV1100
DRV1101

S =Single
D = Dual
T =Triple
Q =Quad

VLA™ = Voltage Limiting Amplifier

O See Pages 19-20 for Listings.

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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Operational Amplifiers—Selection Tree

POWER
OP AMPS
HIGH HIGH
CURRENT VOLTAGE BUFFERS
OPA501 3581 BUF634
OPA502 3583 OPA633
Suppl OPA541 .

PPY OPA544 OPA452 High Speed
OPA547 ggﬁggé OPA453 See Very High Speed
OPA548 Op Amps, page 13.
OPA549

— Dual
OPA2541
OPA2544

O See Page 21 for Listings.

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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Operational Amplifiers—Selection Tree and Guide

SPECIAL PURPOSE
AMPLIFIERS
TRANSCONDUCTANCE
VOLTAGE-CONTROLLED SWITCHED GAIN AMPLIFIERS
GAIN AMPLIFIER AMPLIFIER (Current Conveyors)
VCA610 OPA678 OPA660
VCA2612 OPA2662
VOLTAGE-CONTROLLED AMPLIFIER Gain Gain Lowest
Control Slew Grade
BW en Range Rate Price
Product Description (MHz) (nVv/ VHz) (dB) (dB/ ps) Package(s) (1000s)
VCA610 Wideband, Continuously Variable 30 2.2 +40 300 SO-8, DIP-8 $17.50
Gain Lowest
Control Power Grade
BW en Range Dissipation V g Price
Product Description (MHz) (nVv/ VHz) (dB) (mWw) Input V) Package(s) (1000s)
VCA2612 Dual, Low Noise, Programmable Gain and Range 80 2.6 5to 25 390 (Dual) DIFF/SE +5 LOFP-48 $11.75
TRANSCONDUCTANCE AMPLIFIERS Offset Offset Lowest
Voltage Voltage Drift I o Vo Grade
BW (#mV) (£pv/°C) (FmA) V) en Price
Product Description (MHz) typ typ typ min (nv/  VHz) Package(s) (1000s)
OPA660 Wideband, VCCS and Buffer Amp 850 +7 50 15 3.7 4 (Bulffer) SO-8, DIP-8 $4.75
OPA2662 Wideband, Dual VCCS 370 75 12 75 3.4 4.4 (OTA) SO-16 4.66
SWITCHED GAIN AMPLIFIER Offset Lowest
Voltage SR Vo Grade
BW (#mV) (mA/ns) o V) e Price
Product Description (MHz) max typ ( +tmA) min (nV/ VHz) Package(s) (1000s)
OPAG678 Wideband, TTL or ECL Controlled 200 15 350 44 +2.5 4 SO-16, DIP-16 $5.95

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.

15 N =

Operational Amplifiers




Operational Amplifiers—Selection Guide

OPERATIONAL AMPLIFIERS—Singles

Open-  Input Output I'o Power

Offset  Offset Bias Noise Speed Loop  Voltage Voltage per Supply Lowest

Voltage  Drift Current  at 1kHz BW, SR CMRR  Gain Range Range C hannel  Range Grade

@Emv)  (VIC)  (#A) (nVIVHz) (MHz, Vis) (dB) (dB) V) V) (1mA) v) Price
Product  Description max typ max typ typ, typ min min min to max min to max typ min to max Package(s) (1000s)
OPA27  Ultra-Low Noise, Precision 01 04 80nA 32 8,19 100 117 (V=)+4to (V+)-4 (V=)+3to (V+)-3 33 +10422 DIP-8,50-8 $1.06
OPA37  Decompensated OPA27,G 25 01 04 80nA 32 63,119 100 117 (V=)t+4to (V+)-4 (V=)+3to (V+)-3 33 +410422 DIP-8,S0-8 1.08
OPA111  Low Noise, Precision, FET Input 0.25 05 1pA 7 2,2 100 120 (V=)+5to (V+)-5 (V=)t+4to (V+)-4 25 510418 TO-99 6.78
OPA121  Low Cost, DIFET ® 2 3 5pA 8 2,2 86 110 (V=)t5to (V+)-5 (V=)+4 to (V+)-4 25 +510+18 TO-99, DIP-8, SO-8 357
OPA124  Low Noise, DIFET 0.25 1 1pA 8 15,16 100 120 (V=)t5to (V+)-5 (V=)+4 to (V+)-4 25 510418 DIP-8,50-8 338
OPA128  DIFET, Electrometer, Lowest Iy 05 5 0075pA 27 1,3 0 110 (V=)+5to (V+)-5 (V=)t5to (V+)-5 09 510418 TO-99 10.02
OPA129  DIFET, Ultra-Low Bias Current 2 3 0.1pA 17 1,25 80 94 (V=)+2to (V+)-2 (V=)+3to (V+)-3 12 510418 DIP-8,50-8 300
OPA130  Low Power, FET Input 1 2 20pA 16 1,2 0 120 (V=)+2to (V+)-2 (V=)+1.2to (V4)-2 053 22510418 DIP-8,S0-8 1.30
OPA131  General Purpose, FET Input 0.75 2 50pA 15 4,10 80 100 (V=)+3to (V-1 (V=)+3to (V+)-3 15 +45t0+18 DIP-8,50-8 0.70
OPA132  High Speed, FET Input 05 2 50pA 8 8,20 9% 110 (V=)+251t0 (V+)-25 (V=)+0.51t0 (V+)-1.2 4 +25t0+18 DIP-8,S0-8 1.33
OPA134  Audio, FET Input 2 2 100pA 8 8,20 86 104 (V=)+251t0 (V+)-25 (V=)+0.51t0 (V+)-1.2 4 +25t0+18 DIP-8,S0-8 0.87
OPA137  Low Cost, FET Input, Input to V+ 3 15 100pA 45 1,35 76 86 (V=)+3 to (V+) (V=)+1.2to (V+)-1.1 0.22 +225t0+18 DIP-8, SO-8, SOT23-5 0.55
OPA177  High Precision 0025 0.1 1.5nA 75 0.6,0.3 130 134 (V=)+2 to (V+)-2 (V=)+15t0 (V+)-15 13 310418 DIP-8,50-8 0.82
OPA227  Precision, Ultra-Low Noise 0075 0.1 10nA 3 8,23 120 132 (V=)+2 to (V+)-2 (V=)+2 to (V+)-2 37 +251t0+18 DIP-8,S0-8 1.00
OPA228  Precision, Ultra-Low Noise, G 25 0075 0.1 10nA 3 33,11 120 132 (V-)+2 to (V+)-2 (V=)+2 to (V+)-2 37 +251t0+18 DIP-8, SO-8 1.00
OPA234  Low Power, SS, Precision 0.1 0.5 -25nA 25 0.35,0.2 96 110 (V=)-0.1 to (V+)}-1 (V=)+0.1to (V4)-1 25 +2.710+36 DIP-8, SO-8, MSOP-8 0.98
OPA237  Low Cost, SS, Low Power 0.75 2 -40nA 28 14,05 78 80 (V=)-02 to (V+)}-15 (V=)+0.1to (V4)-1 0.17 +2.710+36 SOT23-5,S0-8 0.50
OPA241  pPower, SS, Precision, R/R Output 0.25 0.4 -20nA 45 0.035,0.01 80 100 (V=)-0.2 to (V+)}-0.8 100mV from Rails 0.025 +2.710+36 DIP-8, SO-8 1.06
OPA244  pPower, SS, Low Cost 15 4 -25nA 22 0.24,0.1 84 86 (V=) to(V+)-1 (V=)+0.5t0 (V+)-1 0.04 12610436 DIP-8, SO-8, SOT23-5 0.49
OPA251  pPower, Precision, R/R Output 0.25 05 -20nA 45 0.035,0.01 100 100 (V=)-0.2to (V+)-0.8 250mV from Rails 0.027 +1.3510£18 DIP-8,S0-8 1.06
OPA277  High Precision, Low Power 0.02 0.1 1nA 8 1,08 130 126 (V=)+2 to (V+)-2 (V=)+0.51t0 (V+)-1.2 038 +1.35t0+18 DIP-8,50-8 0.90
OPA336  CMOS, pPower, SS, RIR Output 0125 15 10pA 40 0.1,0.03 80 100 (V=)-02 to (V+)}-1 100mV from Rails 0.020 +2.310+5.5 DIP-8, SO-8, SOT23-5 0.60
OPA337  Low Cost, CMOS, R/R Out 3 2 10pA 26 3,12 74 100 (V=)-0.2 to (V+)-2 125mV from Rails 0.525 +2.7t0455 DIP-8, SO-8, SOT23-5 0.40
OPA338 Low Cost, CMOS, R/R Out, G 25 3 2 10pA 26 12.5/4.6 74 100 (V=)-0.2 to (V+)-2 125mV from Rails 0.525 +2.7t0455 DIP-8, SO-8, SOT23-5 0.40
OPA340  CMOS, High Speed, R/R Inand Out 0.5 25 10pA 25 55,6 80 106 300mV beyond Rails 5mV from Rails 0.75 +2.710+5.5 DIP-8, SO-8, SOT23-5 0.66
OPA342  Low Cost, CMOS, RIR Inand Out, Lw Pwr 6 3 10pA 30 1,1 76 106 300mV beyond Rails 10mV from Rails 0.15 +2.7t0+5.5 S0-8,S0T235 0.58
OPA343  CMOS, Low Cost, R/R In and Out 8 3 10pA 25 55,6 74 100 300mV beyond Rails 5mV from Rails 0.85 +2.5t0+5.5 SO-8,50T235 0.57
OPA344  CMOS, R/R In and Out, Low Power 05 25 10pA 32 1,1 80 106 300mV beyond Rails ~ 10mV from Rails 0.15 +2.7t0+5.5 DIP-8, SO-8, MSOP-8 0.67
OPA345  CMOS, RIR Inand Out, Low Power, G 25 0.5 25 10pA 32 4,4 80 106 300mV beyond Rails 10mV from Rails 0.15 +2.7t0+5.5 S0-8 S0T23-5 0.67
OPA347  Power, Low Cost, CMOS, R/R Inand Out 10 2 10pA 60 0.30.1 62 100 (V-)-0.1to (V+)+0.1  (V-)+0.01 to (V+)-0.01 0.03 25106 S0T23-5, SO-8 0.46
OPA349  “Zero” Power, CMOS, R/R In and Out 10 25 10pA 200 0.075/0.02 52 74 (V-)-0.2to (V+)+0.2  (V-)+0.35 to (V+)-0.35 0.002 18106 SOT23-  5,S0-8 0.58
OPA350 CMOS, 35MHz, R/R In and Out 0.5 4 10pA 5 38,22 76 100 100mV beyond Rails 50mV from Rails 5.2 +2.710 +5.5 DIP-8, SO-8, MSOP-8 1.22
OPA353  Low Cost, CMOS, 44MHz, R/R Inand Out 8 5 10pA 50 44,22 76 100 100mV beyond Rails 50mV from Rails 5.2 +2.71045.5 SO-8, SOT23-5 0.96
OPA602  High Speed, Precision, DIFET 0.25 2 1pA 13 6.5, 35 92 92 (V=)+4.8 to (V+)-4.8 (V=)+351t0 (V+)-35 3 510 18 TO-99, DIP-8, SO-8 3.10
OPAG604  Audio, FET Input 5 8 50pAl 11 20, 25 80 80 (V=)+3 to (V+)-3 (V=)t+4to (V+)-4 5.3 +4.510 +24 DIP-8,S0-8 0.90
OPA606  Wide Bandwidth, DIFET 0.5 3 10pA 13 13,35 85 100 (V=)+4 to (V+)-4 (V=)+3to (V+)-3 6.2 510 18 TO-99, DIP-8 311
OPA627  Ultra-Low THD+N, High Speed, Prec. 0.1 0.4 1pA 5.2 16, 55 106 112 (V=)+4 to (V+)-4 (V-)+351t0 (V+)-35 7 +4510 18 TO-99, DIP-8 8.28
OPAG37  Decompensated OPA627, G > 5 0.1 0.4 1pA 5.2 80, 135 106 112 (V=)+4 to (V+)-4 (V=)+351t0 (V+)-35 7 +4510+18 TO-99, DIP-8 8.28
OPAG671  Fastest Settling, FET Input 5 10 50pA 15 35, 107 74 74 (V-)+3to (V+)-3 (V=)+4.5t0 (V+)-45 14.8 +4510+18 DIP-8 437
NOTE: (1) f = 100kHz.
GBW = Gain Bandwidth SS = Single Supply R/R = Rail-to-Rail SR = Slew Rate

DIFET® is a registered trademark of Burr-Brown Corporation.
0 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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Operational Amplifiers—Selection Guide

OPERATIONAL AMPLIFIERS—Duals

Open-  Input Output I'q Power

Offset  Offset Bias Noise Speed Loop  Voltage Voltage per Supply Lowest

Voltage ~ Drift Current at 1kHz ~ GBW, SR CMRR  Gain Range Range C hannel Range Grade

@Emv)  (@VC)  (#A) ("VIWHz)  (MHz, Vius)  (dB) (dB) V) V) (#mA) V) Price
Product ~ Description max typ max typ typ, typ min min min to max min to max typ mintomax  Package(s) (1000s)
OPA1013  Precision, SS, Low Power 03 04 30nA 25 06,035 97 121 (V=) to (V4)-15 (V=)+0.025to (V+)-1 0.33 21018 DIP-8 $1.85
OPA2107 DIFET, Low Noise 1 05 10pA 9 45,18 80 82 (V=)+451t0 (V+)-4.5 (V=)+4to (V+)-4 45 +45t0+18 DIP-8,S0O-8 7.01
OPA2111 DIFET, Guaranteed Noise 05 05 4pA 7 2,2 96 114 (V=510 (V+)-5 (V=)+5t0 (V+)-5 5 51018 TO-99, DIP-8 6.03
OPA2130 Low Power, FET Input 1 2 20pA 16 1,2 0 120 (V=)+2to (V+)-2 (V-)+1.2t0 (V+)-2 053 22510418 DIP-8,S0O-8 210
OPA2131  General Purpose, FET Input 1 2 50pA 15 4,10 70 9% (V-)+3to (V+)-1 (V=)+3to (V+)-3 15 +45t0+18 DIP-8,S0O-8 1.27
OPA2132 High Speed, FET Input 05 2 50pA 8 8,20 9% 110 (V=)+25t0 (V+)-25 (V=)+051t0 (V+)}-1.2 4 +25t0+18 DIP-8,S0O-8 2.26
OPA2134  Audio, FET Input 2 2 100pA 8 8,20 86 104 (V=)}+251t0 (V+)-2.5 (V-)+0.51t0 (V+)-1.2 4 +25t0+18 DIP-8,S0O-8 1.09
OPA2137  Low Cost, FET Input, Input to V+ 3 15 100pA 45 1,35 76 86 (V=)+3 to (V+) (V=)+12to0 (V411 0.22 +2.2510+18 DIP-8,SO-8, MSOP-8 0.64
OPA2227 Precision, Ultra-Low Noise 0.2 0.3 10nA 3 8,23 120 132 (V= )*2 to (V+)-2 (V-)+2to (V+)-2 37 #2510 +18 DIP-8,SO-8 1.70
OPA2228 Precision, Ultra-Low Noise, G 25 0.2 0.3 10nA 8 33,11 120 132 (V=)+2 to (V+)-2 (V=)+2to (V+)-2 37 2510 18 DIP-8, SO-8 1.70
OPA2234 Low Power, SS, Precision 0.1 05 -25nA 25 0.35,0.2 96 110 (V=)-0.1 to (V+)-1 (V=)+0.1to (V-1 25 +2.710+36 DIP-8, SO-8, MSOP-8 1.76
OPA2237 Low Cost, SS, Low Power 0.75 2 -40nA 28 14,05 78 80 (V=)-02 to (V+}-15 (V=)+0.1to (V+)-1 0.17 +2.710+36 SOT23-5,S0-8 0.85
OPA2241 pPower, SS, Precision, R/R Output 0.25 0.4 -20nA 45 0.035,0.01 80 100 (V-)-02 to (V+)}-0.8 100mV from Rails 0.025 +2610+36 DIP-8,S0O-8 1.80
OPA2244  pPower, SS, Low Cost 15 23 -25nA 22 03,01 72 86 (V=)to (V+)-1 (V=)+0.5to (V+)-1 0.04 +2.6 10 +36 DIP-8, SO-8, MSOP-8 0.81
OPA2251  pPower, Precision, R/IR Output 0.25 05 -20nA 45 0.035,0.01 100 100 (V-)-02to (V+)-0.8 250mV from Ralils 0.027 +1.35t0+18 DIP-8,S0-8 1.80
OPA2277 High Precision, Low Power 0.02 0.1 1nA 8 1,08 130 126 (V=)+2 to (V+)-2 (V=)+051t0 (V+)}-1.2 0.8 +1.35t0+18 DIP-8,SO-8 1.53
OPA2336 CMOS, pPower, SS, R/R Output 0125 15 10pA 40 0.1,0.03 80 100 (V=)-0.2 to (V+)-1 100mV from Rails 0.020 +2.3t0+55  DIP-8,SO-8, MSOP-8 1.00
OPA2337 Low Cost, CMOS, RIR Out, SS 3 2 10pA 26 3,12 74 100 (V=)-02 to (V+)-1.2 125mV from Rails 0.525 +2.7t0+55  DIP-8,S0-8,S0T23-8 0.52
OPA2338 Low Cost, CMOS, RIROut, G 25 3 2 10pA 26 12.5/4.6 74 100 (V-)-02 to (V+)}-12 125mV from Rails 0.525 +2.7t0+55  DIP-8, SO-8,S0T23-8 0.52
OPA2340 CMOS, High Speed, R/R Inand Out 0.5 25 10pA 25 55,6 80 106 300mV beyond Rails 5mV from Rails 0.75 +2.7t0+5.5  DIP-8,S0-8, MSOP-8 1.10
OPA2342 Low Cost, CMOS, RIR Inand Out, Lw Pwer 6 3 10pA 30 1,1 76 106 300mV beyond Rails 10mV from Rails 0.15 +2.7to+5.5  SO-8 MSOP-8 0.92
OPA2343 CMOS, Low Cost, R/R In and Out 8 3 10pA 25 55,6 74 100 300mV beyond Rails 5mV from Rails 0.85 +2.5t0+55  SO-8,MSOP-8 0.85
OPA2344 CMOS, RIR Inand Out, Low Power 0.5 25 10pA 32 1,1 80 106 300mV beyond Rails 10mV from Rails 0.15 +2.7t0+55  DIP-8 SO-8 MSOP-8 110
OPA2345 CMOS, RIR Inand Out, Lw Pwer,G25 0.5 25 10pA 32 4,4 80 106 300mV beyond Rails 10mV from Rails 0.15 +2.7t0+55  SO-8 MSOP-8 110
OPA2347  [Power, Lw Cost CMOS, RIR Inand Out 10 2 10pA 60 0.30.1 62 100 (V-)-0.1to (V+)+0.1 (V-)+0.1to (V+)-0.01 0.03 25106 S0T23-8, SO-8 0.61
OPA2349 “Zero” Power, CMOS, R/R In and Out 10 25 10pA 200 0.07500.02 52 74 (V-)-0.2 to (V+)+0.2 (V-)+0.35to (V+)-0.35 0.002 18106 S0T23-8, SO-8 0.79
OPA2350 CMOS, 35MHz, R/R Inand Out 05 4 10pA 5 38,22 76 100 100mV beyond Rails 50mV from Rails 5.2 +2.7t0+55  DIP-8, SO-8, MSOP-8 2.03
OPA2353 Low Cost, CMOS, 44MHz, R/IRInand Out 8 5 10pA 5 44,22 76 100 100mV beyond Rails 50mV from Rails 5.2 +2.7t0+5.5  SO-8,MSOP-8 1.60
OPA2604 FET Input, Audio 5 8 100pA” 10 20,25 80 80 (V-)-3 to (V+)-3 (V=)+4to (V+)-4 105 +4.510 24 DIP-8,S0-8 1.64

NOTE: (1) f = 100kHz.

GBW = Gain Bandwidth
R/R = Rail-to-Rail

SR = Slew Rate

SS = Single Supply

0 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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Operational Amplifiers—Selection Guide

OPERATIONAL AMPLIFIERS—Quads

Open-  Input Output I'o Power

Offset  Offset Bias Noise Speed Loop  Voltage Voltage per Supply Lowest

Voltage  Drift Current at 1kHz ~ GBW, SR CMRR  Gain Range Range C hannel Range Grade

@Emv)  (VIC)  (#A) ("WWHz)  (MHz,Vigs)  (dB) (dB) V) V) (4mA) v) Price
Product ~ Description max typ max typ typ, typ min min min to max min to max typ mintomax  Package(s) (1000s)
OPA404  High Speed, DIFET 0.75 3 4pA 15 64,35 88 88 (V=)-45 to (V445  (V-)+35t0(V+-35  2.25 510424 DIP-14, CerDIP-14, SOL-16 $7.10
OPA4130  Low Power, FET Input 1 2 20pA 16 1,2 0 120 (V=)+2to (V+)-2 (V=)+12to (V+)-2 0.53 +2.25t0+18 DIP-14, SO-14 323
OPA4131  General Purpose, FET Input 1 2 50pA 15 4,10 70 9% (V-)+3to (V+)-1 (V-)+3to (V+)-3 15 +45t0+18 DIP-14, SO-14, SOL-16 2.86
OPA4132  High Speed, FET Input 05 2 50pA 8 8,20 86 104 (V=-25t0 (V425  (V-)+05t0 (V+)-12 4 +25t0+18 DIP-14, SO-14 426
OPA4134  Audio, High Speed, FET Input 2 2 100pA 8 8,20 86 104 (V=-H25t0 (V425  (V-)+05t0 (V412 4 +25t0+18 DIP-14,S0O-14 1.70
OPA4137  Low Cost, FET Input, Input to V+ 8 15 100pA 45 1,35 74 86 (V=)-3 to (V+) (V=)+1.2 to (V+}-1 0.22 +2.25t0+18  DIP-14,S0-14 1.00
OPA4227  High Precision, Uttra-Low Noise 0.2 03 10nA 3 8,23 120 132 (V=}-2to (V+)-2 (V=)+2 to (V+)-2 37 +2.510+18 DIP-14, S0O-14 3.80
OPA4228  Precision, Ultra-Low Noise, G > 5 0.2 0.3 10nA 8 33,11 120 132 (V=}-2to (V+)-2 (V=)+2 to (V+)-2 37 +2.510+18 DIP-14, SO-14 3.80
OPA4234  SS, Low Power, Precision 0.25 05 -50nA 25 035,02 86 86 (V-}-0.1to (V+)-1 (V=-#025t0 (V41  0.25 +1.35t0+18 DIP-14,S0O-14 323
OPA4237  SS, Low Power, General Purpose 0.75 2 —40nA 28 14,05 78 80 (V=}-02to (V+}-15  (V-)+05t0 (V+)}-1 0.17 +1.35t0+18 SSOP-16 1.82
OPA4241  SS, pPower, Optimized for Vg = 5V 0.25 04 -20nA 45 0.035,0.01 80 100 (V=}-02to (V+)}-0.8  100mV from Rails 0.025 +2.710+36 DIP-14,S0-14 3.92
OPA4243  Power, SS, Low Cost 5 8 25 22 03,01 70 86 0to (V+)-0.9 0.5to (V+)-0.9 0.06 2.6t036 TSSOP-14 1.50
OPA4244  Power, SS 15 2.3 25 22 03,01 74 86 Oto (V+)-0.9 0.5to (V+)-0.9 0.05 2.6t036 TSSOP-14 1.95
OPA4251  SS, pPower, Optimized for Vg = 15V 0.25 05 -200A 45 0.035,0.01 100 100 (V=)-02to (V+)}-0.8  250mV from Rails 0.027 +1.35t0+18 DIP-14, SO-14 3.92
OPA4277  High Precision, Low Noise 0.05 0.15 4nA 8 1,08 115 126 (V-)+2to (V+)-2 (V=-+05t0 (V412 08 210 £18 DIP-14,S0O-14 3.60
OPA4336  CMOS, SS, Precision, pPower, RR Out 0.5 15 10pA 40 0.1,0.03 76 90 (V=}-02to (V+)-1 100mV from Rails 0.02 123105 DIP-14, SSOP-16 1.90
OPA4340  CMOS, High Speed, R/R Inand Out 0.5 25 10pA 25 55,6 80 106 300mV beyond Rails ~ 5mV from Rails 0.75 +2.7t0+5 DIP-14, SO-14, SSOP-16 2.09
OPA4342  Low Cost, CMOS, RIR Inand Out, Lw Pwer 6 3 10pA 30 1,1 76 106 300mV beyond Rails  10mV from Rails 0.15 +2.7t0+55  SO-14, TSSOP-14 1.58
OPA4343  CMOS, Low Cost, R/R In and Out 8 3 10pA 25 55,6 74 100 300mV beyond Rails  5mV from Rails 0.85 +2.7t0+5 SO-14, SSOP-16, TSSOP-14 1.50
OPA4344  CMOS, R/R Inand Out, Low Power 0.5 2.5 10pA 32 1,1 80 106 300mV beyond Rails  10mV from Rails 0.15 +2.7t0+5.5  DIP-14, SO-14, TSSOP-14 1.85
OPA4345 CMOS, RIR Inand Out, Lw Pwer, G 25 0.5 25 10pA 32 4,4 80 106 300mV beyond Rails  10mV from Rails 0.15 +2.7t0+55  SO-14, TSSOP-14 1.85
OPA4350 CMOS, 35MHz, R/R In and Out 0.5 4 10pA 5() 38,22 76 100 100mV beyond Rails ~ 50mV from Rails 5.2 2710455 SO-14, SSOP-16 3.86
OPA4353  Low Cost, CMOR, 44MHz, RIR Inand Out 8 5 10pA 5() 44,22 76 100 100mV beyond Rails  50mV from Rails 52 +2.7t0+55  SO-14, SSOP-16 3.04

NOTE: (1) f = 100kHz.
GBW = Gain Bandwidth
R/R = Rail-to-Rail

SR = Slew Rate

SS = Single Supply

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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Operational Amplifiers—Selection Guide

VERY HIGH-SPEED OPERATIONAL AMPLIFIERS—Singles

Output
Power Voltage Output Offset Noise Lowest

Bandwidth Slew SFDR @ Supply lo Range Current Voltage at IMHz_ Grade

(MHz) Nominal ~ Rate (dB) Voltages  (mA/chan) v) (mA) (mV) (VI VHz) Price
Product Description typ Gain (VI ps) typ v) typ min min max typ Package(s) (1000s)
BUF600 Buffer, G =1 650 1 3400 75 5 3 +2.6 20 30 6.5 DIP-8, SO-8 $2.59
BUF601 Buffer, G =1 900 1 3600 75 5 6 +2.6 20 30 53 SO-8 359
BUF634 Buffer, G =1 160, 20 1 2000 — +15, 45 15,15 +10.0 250 100 — S0-8, DIP-8, TO-220-5, DDPak-5 3.10
DRV1100"
DRV1101"
OPA603 CFB 160 2 1000 59 +15, 45 21 +10.0 150 (typ) 6.0 4.2 S0-16, DIP-8 4.65
OPA620 VFB 300 1 250 — 5 21 +3.0 50 1.0 23 S0-8, DIP-8 7.20
OPA621 VFB, G 22 500 2 500 — 5 26 2.7 60 1.0 23 SO-8 7.20
OPAG31 VFB, RIR 75 2 100 42 +10t0o+3 6 0.03t04.87 70 6 6.0 S0T23-5, SO-8 1.29
OPAG32 VFB, RIR, Disable 75 2 100 42 +10to+3 6 0.03t04.87 70 6 6.0 S0T23-6, SO-8 1.29
OPAG34 VFB, RIR 150 2 250 63 +10t0+3 12 0.03t04.86 80 7 5.6 SOT23-5, SO-8 1.49
OPAG35 VFB, RIR, Disable 150 2 250 63 +10t0o+3 12 0.03t04.86 80 7 5.6 S0T23-6, SO-8 1.49
OPA637 VFB, G 25, Precision FET 80 5 135 — +15 7 +115 +45 0.1 45 DIP-8, SO-8 8.28
OPA642 VFB, Low Distortion 400 1 380 92 5 20 +3.0 40 4.0 2.7 S0T23-5, SO-8, DIP-8 3.75
OPA643 VFB, Low Distortion, G 2 3 200 5 1000 90 5 20 +3.0 40 4.0 23 S0T23-5, SO-8 3.75
OPA650 VFB 560 1 240 78 5 5.1 2.7 65 5.0 8.4 S0T23-5, SO-8, DIP-8 1.29
OPA651 VFB,G 22 470 2 300 67 5 5.1 2.7 65 5.0 4.6 SO-8 1.95
OPA655 VFB, FET Input, Low Noise 400 1 290 90 5 25 +3.0 35 20 6.0 S0-8, DIP-8 9.13
OPA658 CFB 680 2 1700 68 5 5.0 2.7 60 55 32 S0T23-5, SO-8, DIP-8 1.49
OPA680 VFB With Disable 220 2 1800 68 SEORED 6.4 +3.8 135 45 48 SOT23-6, SO-8, DIP-8 1.79
OPA681 CFB With Disable 220 2 2100 74 5,45 6.0 +3.8 135 5.0 25 SOT23-6, SO-8, DIP-8 1.79
OPA682 Video Buffer, G = +2, +1, -1 240 2 2100 74 5, +5 6 +3.8 150 5.0 22 S0T23-6, SO-8, DIP-8 1.82
OPA685 CFB, High Gain 900 2 4200 74 55 13 +3.9 60 35 1.7 S0-8, SOT23-6 1.89
OPA686 VFB, Low Noise, G2 7 250 10 600 72 5 12 +3.2 60 1.0 13 S0T23-5, SO-8 2.89
OPA687 VFB, Ultra-Low Noise, G = 12 290 20 900 74 5 18 +3.3 60 1.0 0.95 S0T23-6, SO-8 3.49
OPAG688 VFB (VLA™) 260 2 1000 66 EORED 16 +3.9 70 6.0 6.3 SO-8, DIP-8 2.65
OPA689 VFB (VLA™), G 24 280 6 1600 61 5,45 16 +3.9 70 5.0 4.6 SO-8, DIP-8 2.95

NOTES: (1) SFDR is the Spurious Free Dynamic Range at f = 5MHz, R, = 100Q and V¢ = 2Vp-p.

CFB = Current Feedback

VFB = Voltage Feedback

VLA™ —Voltage Limiting Amplifier

U Differential Line Drivers—please see Communications Section for specifications.

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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VERY HIGH-SPEED OPERATIONAL AMPLIFIERS—Duals

Output
Power Voltage Output Offset Noise Lowest
Bandwidth Slew SFDR @) Supply lo Range Current Voltage atIMHz_ Grade
(MHz) Nominal ~ Rate (dB) Voltages  (mA/chan) v) (mA) (mV) (VI VHz) Price
Product Description typ Gain (VI ps) typ v) typ min min max typ Package(s) (1000s)
OPA2631 VFB, RIR 75 2 100 42 +10to+3 6 0.03t04.87 80 6 6.0 SO-8 $2.09
OPA2634 VFB, RIR 150 2 250 63 +10t0+3 12 0.03t04.86 80 7 5.6 SO-8 249
OPA2607 CFB 25 8 600 72 2 17 10 150 10 16 S0-8, SO-14 229
OPA2650 VFB 360 1 240 72 5 55 2.7 65 5.0 8.4 S0-8, MSOP-8, DIP-8 1.95
OPA2652 VFB 200 2 290 75 5 55 +3.0 80 5 8.0 SO-8 1.29
OPA2658 CFB 500 2 1700 68 5 5.0 +2.7 60 53 32 S0-8, MSOP-8, DIP-8 2.39
OPA2677 CFB 200 2 1100 72 16 18 .7 280 15 17 S0-8, SO-14 229
OPA2680 VFB With Disable 220 2 1800 68 5, 45 6.4 +3.8 135 45 48 SO-8, SO-14 2.89
OPA2681 CFB With Disable 220 2 2100 74 5,45 6.0 +3.8 135 5.0 2.2 SO-8, SO-14 2.89
OPA2682 Video Buffer, G = +2, +1, -1 240 2 2100 74 5, +5 6 +3.8 150 5.0 22 S0-8, SO-14 2.92
OPA2686 VFB, Low Noise, G2 7 250 10 600 72 5 12 +3.2 60 1.0 14 SO-8 459
VERY HIGH-SPEED OPERATIONAL AMPLIFIERS—Triples
Output
Power Voltage Output Offset Noise Lowest
Bandwidth Slew SFDR @) Supply lo Range Current Voltage at IMHz Grade
(MHz) Nominal ~ Rate (dB) Voltages  (mA/chan) v) (mA) (mV) (VI VHz) Price
Product Description typ Gain (V' 1s) typ (V) typ min min max typ Package(s) (1000s)
OPA3680 VFB With Disable 220 2 1800 68 5, +5 6.4 +3.8 135 5.0 48 SSOP-16, SO-16 $3.79
OPA3681 CFB With Disable 220 2 2100 74 5, 45 6.0 +3.8 135 5.0 25 SSOP-16, SO-16 3.79
OPA3682 Video Buffer, G = +2, +1, -1 240 2 2100 74 5,45 6 +3.8 135 5.0 2.2 SSOP-16, SO-16 3.85
VERY HIGH-SPEED OPERATIONAL AMPLIFIERS—Quads
Output
Power Voltage Output Offset Noise Lowest
Bandwidth Slew SFDR @ Supply lo Range Current Voltage at IMHz_ Grade
(MHz) Nominal ~ Rate (dB) Voltages  (mA/chan) v) (mA) (mV) (VI VHz) Price
Product Description typ Gain (VI ps) typ v) typ min min max typ Package(s) (1000s)
OPA4650 VFB 360 1 240 68 5 5.8 2.7 65 55 8.4 SO-14, DIP-14 $4.99
OPA4658 CFB 450 2 1700 66 5 5.0 2.7 60 53 33 SO-14 4.99

NOTES: (1) BW refers to small-signal bandwidth. (2) Gyqy, is the nominal gain for the other specs. (3) SR refers to slew rate. (4) SFDR is the Spurious Free Dynamic Range at f = 5MHz, R, = 100Q and V, = 2Vp-p. (5) Vs are the specified supply voltages.

(6) Iy is the supply current per channel. (7) Vg is the no load, voltage output range (guaranteed at 25°C). (8) I, refers to the output current (guaranteed at 25°C). (9) Vs is the input offset voltage. (10) e, is the input voltage noise density.

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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HIGH CURRENT AMPLIFIERS

Small-
Output Power I'g Offset Bias Slew Signal Lowest
Current Supply per Amp Voltage Current Rate Bandwidth Grade
(+A) Range (mA) (dmV) (pA) (V/ps) (MHz) Temp Price
Product Description min (V) max max max typ typ Range @ Package(s) (1000s)
OPA501 High Voltage 10 +10to +40 10 5 20nA 1.35 1 Ind, Mil TO3-8 $39.06
OPA502 FET Input, High Voltage 10 +10 to +45 25 5 200 5 2 Ext T03-8 38.72
OPA512 Highest Current, Highest Voltage 15 +10 to +50 50 3 20nA 25 4 Ind, Mil T0O3-8 48.75
OPA541 FET Input 5 +10 to +40 25 1 50 6 1.6 Ind, Mil TO3-8, ZIP-11 10.42
OPA2541 Dual, FET Input 5 +10 to +40 25 1 50 6 1.6 Ind, Mil TO3-8 38.93
OPA544 FET Input 2 +10to +35 15 5 100 5 14 Ext ZIP-11 6.60
OPA2544 Dual, FET Input 2 +10to +35 15 5 100 5 14 Ext T0220-5, DDPak-5 11.29
T0220-5 Stagger-Formed
OPAb47 Single Supply, Shutdown 0.5 +4 10 30 10 5 500nA 60 1 Ext T0220-7, DDPak-7 4.09
OPA548 Single Supply, Shutdown 3 +4 10 30 17 5 500nA 100 1 Ext T0220-7, DDPak-7 5.45
OPA549 Single Supply, Shutdown 8 +4 to 30 35 5 500nA 9 0.9 Ext ZIP-11 7.40
OPA551 FET Input, 8nV/ vHz Noise 0.2 +4 to 30 85 3 100pA 15 3 Ext DIP-8, SO-8, DDPak-7 1.90
OPA552 FET Input, 8nV/ VHz Noise, G 25 0.2 *4to 30 8.5 3 100pA 24 12 Ext DIP-8, SO-8, DDPak-7 2.28
HIGH VOLTAGE AMPLIFIERS Sl
Output Power I'g Offset Bias Slew Signal Lowest
Current Supply per Amp Voltage Current Rate Bandwidth Grade
min Range max max max min typ Temp Price
Product Description ( mA) v) (4mA) (zmV) (pA) (V/ps) (MHz) Range ) Package(s) (1000s)
3581 High Voltage 30 +32t0 175 8 3 20 20 5 Com TO3-8 $100.10
3583 Very High Voltage 75 +50 to 150 85 3 20 30 5 Com, Ind T03-8 81.50
3584 Very High Voltage, Very High Slew Rate 15 +70to +150 6.5 3 20 150 7 Com TO3-8 81.50
OPA445 Lowest Cost, Plastic Packages 15 +10to +45 4.7 3 50 15 2 Ind T099-8, DIP-8, SO-8 2.44
OPA452 High Voltage, FET Input 50 2010 80 6.5 5 100 10 2 Ext 70220, DDPak 2.37
OPA453 High Voltage, FET Input, High Speed 50 20to 80 6.5 5 100 17 8 Ext 70220, DDPAk 2.37
POWER BUFFERS
Small-
Output Rated Signal Slew Power Input Quiescent Lowest
Current Output Bandwidth Rate Supply Imped. Current Grade
min \oltage typ typ Range typ max Temp Price
Product Description (_mA) (V) (MHz) Vigs) (V) (MQ]| pF) (#mA) Range ® Package(s) (1000s)
BUF634 Open-Loop Buffer, Low Cost 2500 +10 30,180 2000 +2.25t0 +18 8|8 2,20 Ext DIP-8, SO-8, T0220-5 $2.84
Low Quiescent and Wide BW Modes DDPak-5
OPAG33 Open Loop, High BW and Slew Rate 80 11 260 2500 510 £16 15]6 25 Ind DIP-8 5.09

NOTE: (1) Temperature Range: Com = 0°C to +70°C, Ind = -25°C to +85°C, Ext = —-40°C to +85°C, Mil = -55°C to +125°C.

U 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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Operational Amplifiers—New Products

OPA342, OPA2342, OPA4342

Low Cost, Low Power, Rail-to-Rall
OPERATIONAL AMPLIFIERS
Micro Amplifier ™ Series

OPA342 OPA342
)

Outlz EIV+ NC| 1 EI NC
V—IZ =In IZ ZI V+
+In E% Zl-ln +In E:D_Lzl Output

V—IZ EI NC

SOT23-5

SO-8
OPA2344

OPA4342

o

HEBEHBEE

8 | v+
OutA | 1
-InA| 2 A 7 |outB
-InA |2 H- -
+nA| 3 A 6 [-InB A D
+InA | 3 H+ +
v-| 4 5 | +inB

v [4]

SO-8, MSOP-8 +inB E—>_‘ ’_<
“inB E—- -
FEATURES ous 7|

16 | OutD

15| -InD

14| +InD

13| -V

12| +4InC

11| -InC

10| OutC

RAIL-TO-RAIL INPUT NC IE

9 | NC

RAIL-TO-RAIL OUTPUT (within 1mV)
SINGLE SUPPLY

LOW COST

LOW QUIESCENT CURRENT: 150pA max

Micro SIZE PACKAGE OPTIONS:
SOT23-5 SSOP-16
MSOP-8

BANDWIDTH: 1MHz

SLEW RATE: 1V/ps

THD+NOISE: 0.006%

SINGLE, DUAL, AND QUAD VERSIONS

SSOP-16

22 WmEm

OPA344, OPA2344, OPA4344

Low Power, Single-Supply, Rail-to-Rail
OPERATIONAL AMPLIFIERS
Micro Amplifier ™ Series

OPA344 OPA344
o

OUtE EI V+ NC II 8 | NC
A NGO,
+In|z ZI—In +In IE 6 | Output

= IZ 5 | NC
SOT23-5

SO-8

OPA2344 OPA4344

[e) (@)
OutA| 1 8 | v+ OutA |1

16 | OutD

_InA| 2 A 7 | OutB -InA | 2 - —H15| -InD
A D

+#nAl| 3 A 6 |-InB +InA | 3 [t +H 14| +InD

5 | +InB +V | 4 13| -V

+nB | 5 F+ + 12| +InC
SO-8, MSOP-8 B C

-InB | 6 M- -H11| -InC

OutB | 7 10 | OutC

[s]l= s =)= ]5]

FEATURES e o] o] v

RAIL-TO-RAIL INPUT SSOP-16
RAIL-TO-RAIL OUTPUT (within 1mV)
LOW QUIESCENT CURRENT: 150 A

Micro SIZE PACKAGE OPTIONS:
SOT23-5
MSOP-8

BANDWIDTH: 1MHz

SLEW RATE: 1V/ps

THD+NOISE: 0.006%

SINGLE, DUAL, AND QUAD VERSIONS
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OPA345, OPA2345, OPA4345 OPA347, OPA2347

Low Power, Single-Supply, Rail-to-Rail, G =5 Micro POWER, Rail-to-Rail

OPERATIONAL AMPLIFIERS CMOS OPERATIONAL AMPLIFIER
Micro Amplifier ™ Series

OPA345 OPA347 OPA2347
(@] (e}
out| 1 5 v+ NC| 1 8 | NC out |1 5 | v+ OutA |1 8 | v+
v-| 2 % -in| 2 7| v+ v— | 2 % -InA | 2 7 | outB
+in| 3 4 |-In +n| 3 6 | Output +ln | 3 4| -In +nA | 3 6| -InB

V-1 4 5 | NC V- | 4
SOT23-5

SOT-23-5 (N)
SO-8 SOT-23-8 (E), SO-8 (U)

[ [~

OPA2345 OPA4345 OPA347

o ©) o
OutA| 1 8 | v+ OutA |1

16 | OutD NC
-InA| 2 7 |outB -InA IZ—‘ A 0 15| -InD -In | 2 7| v+
+nA| 3 6 [-InB +In A E—+ +H14 | +InD +In | 3 6 | Output
5

5 [+nB Vo4 13| -V v- | 4

+nB | 5 HH+ + 12| +InC

SO-8, MSOP-8 B C SO-8 (U)
-InB | 6 M- -H11| -InC
OutB | 7 10| OutC

[s]l= s =)= ]5]
[~ [

NC | 8 9 NC
FEATURES o o FEATURES
e RAIL-TO-RAIL INPUT SSOP-16 o LOW Io: 15A typical
e RAIL-TO-RAIL OUTPUT (within 1mV) o MICROSIZE PACKAGES: SOT.23. SO-8
e LOW QUIESCENT CURRENT: 150pA ' '
e Micro SIZE PACKAGE OPTIONS: ¢ LOWCOST
SOT23-5 e HIGH BANDWIDTH: 300kHz
MSOP-8 e RAIL-TO-RAIL INPUT AND OUTPUT
BANDWIDTH: 4MHz (G 2 5) e SINGLE SUPPLY: +2.7V to +5.5V

SLEW RATE: 4V/ s
THD+NOISE: 0.006%
SINGLE, DUAL, AND QUAD VERSIONS
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OPA349, OPA2349

MicroPOWER, Rail-to-Rail, Single Supply
CMOS OPERATIONAL AMPLIFIER

OPA349

Out| 1

+in| 3

A

5 [V+

onE

]

SOT-23-5

OPA2349

A AR

OPA452

80V, 50mA
CMOS OPERATIONAL AMPLIFIER

()

SOT-23-8, SO-8

P4
(@]

[

connected to

2

1L

n NC‘O

<
¥

SO-8

FEATURES

e LOW SUPPLY CURRENT: 1A typ

e GAIN BANDWIDTH: 90kHz

e UNITY-GAIN STABLE

e LOW INPUT BIAS CURRENT: 10pA

e WIDE SUPPLY RANGE: +1.8V to +6V

e INPUT RANGE SWINGS 200mV PAST RAILS
e OUTPUT SWINGS WITHIN 300mV OF RAILS
e OPEN-LOOP GAIN: 90dB

e SOT23-5, SOT23-8 MICROPACKAGES

24 WmEm

1(|2||3||4||5||6]|7
NOTE: Tab is

+ Flag
V- supply. ‘ an V- v+
+In Out Flag 7-Lead DDPAK (F)
-In v- v+
7-Lead
Stagger-Formed
TO-220 (T)
FEATURES

WIDE POWER SUPPLY RANGE: 10V to 40V

EXCELLENT OUTPUT LOAD DRIVE: 50mA Continuous
UNITY-GAIN STABLE

HIGH SLEW RATE: 9V/ s

WIDE OUTPUT VOLTAGE SWING: 1V to Rail

FULLY PROTECTED: Thermal Shutdown, Output Current Limit
FET INPUT

WIDE JUNCTION TEMPERATURE RANGE: —40 °C to +125°C
PACKAGE OPTIONS: TO220-7, DDPAK-7 Surface Mount
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OPA453

80V, 50mA
CMOS OPERATIONAL AMPLIFIER

> P

1 12[[3[]4]15] [6]]7 1LH4H56H7H
NOTE: Tab is [ [
connected to +In | NC ‘ Out Flag
V- supply. ‘ ‘ ‘ -In v- v+
+In Out Flag 7-Lead DDPAK (F)
-In v- v+
7-Lead
Stagger-Formed
TO-220 (T)
FEATURES

e WIDE POWER SUPPLY RANGE: +10V to +40V

e EXCELLENT OUTPUT LOAD DRIVE: 50mA Continuous

e OPTIMIZED FOR G =24

e HIGH SLEW RATE: 15V/ s

e WIDE OUTPUT VOLTAGE SWING: 1V to Rail

e FULLY PROTECTED: Thermal Shutdown, Output Current Limit
e FET INPUT

e WIDE JUNCTION TEMPERATURE RANGE: —40 °C to +125°C
o PACKAGE OPTIONS: TO220-7, DDPAK-7 Surface Mount

25 mE =

OPA549

High-Voltage, High-Current
OPERATIONAL AMPLIFIER

11-Lead Power ZIP
Output Disable

and
Thermal Shutdown Status

R, sets the current limit

L value from OA to 10A. 1121{3] |4 wfi 78] {9| fof L1

VIN—

VIN+ O

V+

Vi | ov-| v EIS
Vo Vo Geg ILIM Vit

Vo

Tab is connected to V- supply.

FEATURES

HIGH OUTPUT CURRENT: 8A Continuous 10A Peak

WIDE SUPPLY RANGE:

Single Supply: +8V to +60V

Dual Supply: +4V to +30V

WIDE OUTPUT VOLTAGE SWING

FULLY PROTECTED: Thermal Shutdown, Adjustable Current Limit
OUTPUT DISABLE CONTROL

THERMAL SHUTDOWN INDICATOR
HIGH SLEW RATE: 9V/us
POWER ZIP-11 PACKAGE

Operational Amplifiers
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OPAS551

High-Voltage, High-Current
OPERATIONAL AMPLIFIER

T

]

+In 6 | Out
V- 5| V-
L 7
S0-8 (V)
NOTE: Tab is
connected to \ \ \ \
V- supply. —In Out | Flag
+In V— V+ o
NC| 1 8 | Flag
7-Lead DDPAK (F)
—-In| 2 7 | V+
+in| 3 6 | Out
V-1 4 5 | NC

DIP-8 (P)

FEATURES

WIDE SUPPLY RANGE: +4V to £30V

HIGH OUTPUT CURRENT: 200mA Continuous

FULLY PROTECTED: Thermal Shutdown, Output Current Limit
WIDE OUTPUT SWING: 2V from Rails

FAST SLEW RATE: 15V/ uS

WIDE BANDWIDTH: 3MHz

PACKAGES: DIP-8, SO-8 or DDPAK-7

26 N W=

OPAS52

High-Voltage, High-Current, G =5
OPERATIONAL AMPLIFIER

T

x
5

T

]

10 72]13[T4][s][6 7
SO-8 (U)
NOTE: Tab is

connected to | | \
V- supply. —In | NC | Out | Flag
+In V- V+

7-Lead DDPAK (F)

T

FET]

DIP-8 (P)

FEATURES

e WIDE SUPPLY RANGE: #4V to +30V

HIGH OUTPUT CURRENT: 200mA Continuous

FULLY PROTECTED: Thermal Shutdown, Output Current Limit
WIDE OUTPUT SWING: 2V from Rails

FAST SLEW RATE: 24V/ uS

WIDE BANDWIDTH: 12MHz

PACKAGES: DIP-8, SO-8 or DDPAK-7
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OPA631

—Swoeea’, .- | ow Power, Single-Supply
OPERATIONAL AMPLIFIER

OPA631

©)

EI NC
ZI +Vg
z‘ Output
E‘ NC

NC |1

Inverting Input | 2

Noninverting Input | 3

GND | 4

s0-8 OPAG631

O
Output | 1
GND | 2

Noninverting Input | 3

6 | +Vg

4 | Inverting Input

SOT23-5

FEATURES

HIGH BANDWIDTH: 75MHz (G = +2)
LOW SUPPLY CURRENT: 6mA

+3V AND +5V OPERATION

INPUT RANGE INCLUDES GROUND
4.8V OUTPUT SWING ON +5V SUPPLY
HIGH SLEW RATE: 100V/ us

LOW INPUT VOLTAGE NOISE: 6nV/ VHZ
AVAILABLE IN SOT23-5 PACKAGE

27 mE =

OPA632

__Sweeo, ...l ow Power, Single-Supply
OPERATIONAL AMPLIFIER

with Disable

OPA632
(e}
NC |1 8
Inverting Input | 2

Noninverting Input | 3 6

GND | 4 5

SO-8

OPA632

(e]
Output | 1
GND | 2 5

Non-Inverting Input | 3 4

SOT23-6

FEATURES

HIGH BANDWIDTH: 75MHz (G = +2)
LOW SUPPLY CURRENT: 6mA

ZERO POWER DISABLE

+3V AND +5V OPERATION

INPUT RANGE INCLUDES GROUND
4.8V OUTPUT SWING ON +5V SUPPLY
HIGH SLEW RATE: 100V/ us

LOW INPUT VOLTAGE NOISE: 6nV/ vHz
AVAILABLE IN SOT23-6 PACKAGE

Operational Amplifiers
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OPAG34

—Soeesl, .- \\ideband, Single-Supply
OPERATIONAL AMPLIFIER

OPA634

/
NC |1 8 [NC

Inverting Input | 2 7 [ +Vg

Noninverting Input | 3 6 | Output

GND | 4 5 |NC

SO-8

OPAG34

Output | 1
GND | 2

-/

Noninverting Input | 3

FEATURES

HIGH BANDWIDTH: 150MHz (G = +2)

+3V AND +5V OPERATION

INPUT RANGE INCLUDES GROUND

4.8V OUTPUT SWING ON +5V SUPPLY
HIGH OUTPUT CURRENT: 80mA

HIGH SLEW RATE: 250V/ us

LOW INPUT VOLTAGE NOISE: 5.6nV/ vHz
AVAILABLE IN SOT23-5 PACKAGE

28 W

SOT23-5

6 | +Vg

4 | Inverting Input

OPAG35

—Soeea’, .- \\Nideband, Single-Supply
OPERATIONAL AMPLIFIER
with Disable

+3V

i

ADS900

FEATURES

HIGH BANDWIDTH: 150MHz (G = +2)

+3V AND +5V OPERATION

ZERO POWER DISABLE

INPUT RANGE INCLUDES GROUND

4.8V OUTPUT SWING ON +5V SUPPLY
HIGH OUTPUT CURRENT: 80mA

HIGH SLEW RATE: 250V/ us

LOW INPUT VOLTAGE NOISE: 5.6nV/ vHz
AVAILABLE IN SOT23-6 PACKAGE
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OPA2607

—Soeea’, .- Dual, High Output,
Current-Feedback
OPERATIONAL AMPLIFIER

76.8Q 1:0.8

2Vp-p

@)
-12v

Low Turns Ratio ADSL Upstream Driver

FEATURES

WIDEBAND *12V OPERATION: 25MHz (G = +8)
UNITY GAIN STABLE: 50MHZ (G = 1)

HIGH OUTPUT CURRENT: 280mA

OUTPUT VOLTAGE SWING: 11V

HIGH SLEW RATE: 600V/ s

LOW SUPPLY CURRENT: 17mA

FLEXIBLE POWER CONTROL

29 mE =

OPA2631

—Sweeo’, ..~ Dual, Low Power, Single-Supply
OPERATIONAL AMPLIFIER

OPA2631
o

OutA | 1 8 | +Vg
—-InA | 2 é 7 | OutB
+InA | 3 é 6 | -InB

GND | 4

SO-8

FEATURES

HIGH BANDWIDTH: 75MHz (G = +2)
LOW SUPPLY CURRENT: 6mA/ch

+3V AND +5V OPERATION

INPUT RANGE INCLUDES GROUND
4.8V OUTPUT SWING ON +5V SUPPLY
HIGH SLEW RATE: 100V/ us

LOW INPUT VOLTAGE NOISE: 6nV/ VHz

Operational Amplifiers l
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OPA2634

—Sveeo’, .- Dual, Wideband, Single-Supply
OPERATIONAL AMPLIFIER

OPA2634

(0]

outA |1 8 | +Vg
-InA | 2 é 7 | outB
+inA | 3 é 6| -inB

SO-8

FEATURES

—3dB BANDWIDTH: 150MHz (G = +2)

+3V and +5V SPECIFICATIONS

INPUT RANGE INCLUDES GROUND

4.8V OUTPUT SWING ON +5V SUPPLY
MATCHED CHANNEL CHARACTERISTICS
HIGH SLEW RATE: 250V/ s

LOW INPUT VOLTAGE NOISE: 5.6nV/ vVHz

30 mE W

OPA2652

—Soeegl, .- Dual, Voltage-Feedback
OPERATIONAL AMPLIFIER

Vin o

Pulse Delay Circuit

FEATURES

HIGH BANDWIDTH: 200MHz, G = +2
HIGH OUTPUT CURRENT: 100mA
LOW SUPPLY CURRENT: 11mA
LOW dG/d g ERRORS: 0.01%/0.05°
HIGH SLEW RATE: 290V/ Usec
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OPA2677 n

—Soeesl, .~ \\Nideband,High Output Current
OPERATIONAL AMPLIFIER

12.4Q 1:2

+6.5V 2kQ —— 1pF 1000
2Vp-p 15Vp-p
100Q
2kQ

324Q 12.4Q |

Tap
OPA2677

+

Single Supply ADSL Upstream Driver

FEATURES

WIDEBAND +12V OPERATION: 200MHz (G = +4)
UNITY GAIN STABLE: 280MHz (G = 1)

HIGH OUTPUT CURRENT: 400mA

OUTPUT VOLTAGE SWING: 5V

HIGH SLEW RATE: 1100V/ us

LOW SUPPLY CURRENT: 18mA

FLEXIBLE POWER CONTROL

3l HEE

OPA4243

MicroPOWER, Single-Supply
QUAD OPERATIONAL AMPLIFIER

OPA4243

|
-
w
L
=
w)

-InA |2 - =
A D
+InA | 3 |

+
+
|
[sE]
N
+
5
w)

-InB |6 [H- -H

TSSOP-14

FEATURES

MICRO-SIZE, TSSOP PACKAGE
SINGLE-SUPPLY OPERATION

WIDE SUPPLY RANGE: 2.2V to 36V

LOW QUIESCENT CURRENT: 50 gA/Chan.
WIDE BANDWIDTH: 300kHz

WIDE INPUT/OUTPUT SWING
LOW OFFSET VOLTAGE: 5mV Max

Operational Amplifiers l
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OPA4244

MicroPOWER, Single-Supply

QUAD OPERATIONAL AMPLIFIER

[
N
x
5
w)

[= L= =)= s ==

OPA4244
o
OutA |1
-InA |2 M- =
A D
+InA | 3 |+ +
+V | 4
+nB | 5 H+ +
B C
-InB | 6 - -
OutB | 7
TSSOP-14

FEATURES

MICRO-SIZE, TSSOP PACKAGE
SINGLE-SUPPLY OPERATION

WIDE SUPPLY RANGE: 2.2V to 36V

LOW QUIESCENT CURRENT: 50 gA/Chan.
WIDE BANDWIDTH: 300kHz

WIDE INPUT/OUTPUT SWING
LOW OFFSET VOLTAGE: 1.5mV Max

32 EEE

VCA2612

_'9&;’0/”3- Dual,
VARIABLE GAIN AMPLIFIER
With Low Noise Preamp

FBenr LNPourl  VOAWN  VCAGyy

Maximum Gain

MGS, TMGS,

Select

MGS,

o S VCA2612
1| (1 of 2 Channels) Analog

Control

Maximum Gain
Select

i

Input . | LNP,P ;4:

LNPgs; O Low Noise
LNP LNPgs, O Preamp

Gain Set 5dB to 25dB

1

1

i Voltage
l Controlled
1

1

1

1

Attenuator
LNPgg3 O

LNP, N

Programmable
Gain Amplifier
24 to 45dB

O VCAGN

O VCAG.P

-

f
o o

LNPo,P  VCAP  SEL

FEATURES

e VERY LOW NOISE PREAMP:
Low Input Noise: 0.62nV/ VHz
Active Termination Noise Reduction
Switchable Termination Value
80MHz Bandwidth
5dB to 25dB Gain
Differential In and Out
e LOW NOISE VARIABLE GAIN AMPLIFIER:
Low Noise VCA: 2.6nV/ vHz, Differential
Programming Optimizes Noise Figure
24dB to 45dB Gain
40MHz Bandwidth
Differential In and Out
e LOW CROSSTALK: 52dB at Max Gain, 5MHz
e HIGH-SPEED VARIABLE GAIN ADJUST

o SWITCHABLE EXTERNAL PROCESSING



Instrumentation Amplifiers—Main Selection Tree

R Ao sese INSTRUMENTATION vio— > "
AMPLIFIERS ﬂ
l—o output Instrumentation amplifiers (IAs) are much more Re L ov,
than just precise op amps. They are closed-loop ﬂ
amplifiers with built-in precision feedback com- h
+in o——/M YW O Ref ponents. IAs are used to extract low-level signals Svervolage A, YW YW O Ref
in the presence of system errors and noise. Vin © :

Difference Amplifier 3-Op Amp Instrumentation Amplifier

3 EEE

Instrumentation Amplifiers l

DIFFERENCE PRECISION, DIGITALLY 4-20mA
AMPLIFIERS GENERAL PURPOSE PROG%’;\'\I"NMABLE CURRENT LOOP
See page 34.
LSee page 39. See page 40.
T Audio
: High Speed Receivers
! BIPOLAR
. FET INPUT
— High Common-Mode INPUT (pA, A Ig) n "
. (nA Ig) ransmitters
L High Speed See page 36. See page 38.
' Fixed Gain Fixed Gain
— Programmable Gain _ _
' External Gain Set External Gain Set
Audio



Instrumentation Amplifiers—Selection Tree

DIFFERENCE
AMPLIFIERS
MICRO HIGH
POWER SEEE';@'E AUDIO PROG%’Z'\I"NMABLE COMMON-MODE S*:,'SE'D
lg < 200pA (see page 104) VOLTAGE
Ve = 200V
INA132 INA105 DRV134 INA145 INA154
INA138 INA106 DRV135 INA146 INA117 INA157
INA168 INA132 INA134 INA138 INA148
INA133 INA137 INA168
DUAL INA143
INA152 DUAL
INA2132
L DUAL INA2134
INA2137
INA2132
INA2133
INA2143

0 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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Instrumentation Amplifiers—Selection Guide

DIFFERENCE AMPLIFIERS

Common- Small- Quiescent Power
Mode Input  Input Input Signal Slew Current Supply Lowest
Range® Offset Offset Drit ~CMRR  Bandwidth  Rate per Amp Range Grade
Gain (%) (V) (FUV/°C) (dB) (MHz) (V/ps) (#mA) (%) Price
Product Description (VIV) min max max min typ typ typ min to max Package(s) (1000s)
DRV134  Balanced (Differential) Audio Line Driver 2 +15@ 10mv@®  10Q)0 46 15 12 5.2 +4.510 18 DIP-8, SOL-16 $1.80
DRV135  Balanced (Differential) Audio Line Driver 2 +15@) 10mve  10@H 46 15 12 5.2 +4.510 +18 SO-8 1.80
INA105 Precision, G = 1, General Purpose 1 120 125 10 86 1 3 15 +51t0 £18 DIP-8, SO-8, TO99-8 3.77
INA106 Precision, G = 10, General Purpose 10 +3 100 0.28 86 5) 3] 15 510 £18 DIP-8, SO-8 4.67
INA117 +200V Common-Mode, +500V Protected Input 1 +200 1000 20 86 0.2 2.6 15 #5018 DIP-8, SO-8, TO99-8 4.06
INA132 Single Supply, Low Cost, Lowest I 1 +28, -15 250 5 76 0.3 0.1 160pA +1.35t0 £18 DIP-8, SO-8 0.99
INA2132 Dual, Single Supply, Low Cost, Lowest I 1 +28, -30 250 5) 76 0.3 0.1 160pA +1.35t0 £18 SO-14 1.80
INA133 High Speed, Precision 1 +27 450 5 80 15 5 0.95 +2.25to0 +18 SO-8 0.99
INA2133 Dual, High Speed, Precision 1 +27 450 5 80 15 5 0.95 +2.25to0 +18 SO-14 1.80
INA134 0dB Audio Differential Line Receiver 1 +25 1000 20 74 3.1 14 2.4 410 +18 DIP-8, SO-8 0.99
INA2134 Dual, 0dB Audio Differential Line Receiver 1 +25 1000 20 74 &l 14 24 +4t0 £18 DIP-14, SO-14 1.80
INA137 +6dB Audio Differential Line Receiver 05,2 +25 1000 20 74 4 14 24 410 +18 DIP-8, SO-8 0.99
INA2137 Dual, +6dB Audio Differential Line Receiver 05,2 +25 1000 28 74 4 14 2.4 410 +18 DIP-14, SO-14 1.80
INA138 High-Side Current Monitor 200 LAV +36 Imv e 100 0.8 — 25A +2.7 to +36 S0T23-5 0.75
INA143 High Speed, Precision, G = 10 10 +14.85 250 3 86 0.15 5) 0.95 +2.25to 18 SO-8 1.40
INA2143 Dual, High Speed, Precision, G = 10 10 +14.85 250 3 86 0.15 5 0.95 +2.25to0 +18 SO-14 2.45
INA145 Programmable Gain, Low Power 1 to 1000 +28, =30 0.5 10 U 76 0.5 0.45 0.57 *1.35to #18 SO-8 1.40
INA146 Programmable Gain, Low Power 0.1to 100 +100 5mv 300 70 0.55 0.45 0.57 *1.35to0 *18 SO-8 1.60
INA148 1200V Common-Mode, 1M Q Input 1 1200 5mv 1007 70 0.1 1 0.6 +1.35to #18 S0O-8 1.95
INA152 Micropackage, Single-Supply 1 +18 250 5 86 0.7 0.5 0.45 +2.7 to +20 MSOP-8 1.10
INA154 High Speed (3MHz, 14V/ s) 1 +25 750 20 80 3.1 14 2.4 +4to +18 SO-8 0.99
INA157 High Speed (3MHz, 14V/ s) 05,2 +37.5 500 20 86 4 14 24 +4to +18 SO-8 0.99
INA168 High-Side Current Monitor 200 PANV +60 Imv Ao 100 0.8 — 25A +2.7 to +60 S0T23-5 0.95

NOTES: (1) Vg = +15. (2) Output voltage swing, Vg = +18V. (3) Differential output offset voltage.

0 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.
3% EEN
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INA122

36 MM

L

INA126

Dual

INA2126

BIPOLAR
INPUT
INSTRUMENTATION
AMPLIFIERS
EXTERNAL FIXED
GAIN SET GAIN
INA131
INA141
Dual
. Micro Low Power .
Onl-phlp Power Audio High Pngr_]e_st INAZ141
Multi Vrer |Q < 500pA Bandwidth recision
INA125 INA103 INA118 INA114
INA163 INA128 INA115
INA129
| G | | Dual
. enera
Single Supply Purpose INA2128




Instrumentation Amplifiers—Selection Guide

BIPOLAR INPUT INSTRUMENTATION AMPLIFIERS

Non Input Input Input Bias  Noise (V ) Settling Quiescent Power Lowest

Linearity @ Offset Offset Drit CMRR () Current ~ atlkHz ~ Time @  Current  Supply Grade

Gain (%) (FWV) (FWIec) (dB) (nA) (n/vHz)  t00.01% perAmp  Range Price
Product Description (VIV) max max max min max typ ( Ms)typ  (HmA)typ (V) Package(s) (1000s)
INA103 1nVAHz Lowest Noise, Low Distortion 1to 1000 0.004 100+5000/G  1+20/G 100 8pA 1 35 9 +910 25 DIP-16, SOL-16 $4.60
INA114 Precision 1t0 10000  0.002 50+100/G 0.25+5/G 110 2 11 120 2.2 +2.25t0 18  DIP-8, SOL-16 355
INA115 Precision, Additional Connection to Input Op Amps 11010000  0.002 50+100/G 0.25+5/G 110 2 11 120 22 +225t0+18  SOL-16 3.80
INA118 Precision, Low Power, Current Feedback 1t0 10000  0.002 50+100/G 0.5+20/G 107 5 10 21 350pA +1.35t0£18  DIP-8, SO-8 373
INA122 Single Supply, Micropower, Rail-to-Rail Output Swing 5t0 10000 0.012 250 3 83 25 60 450 60 +2.210 +36 DIP-8, SO-8 1.95
INA125 Internal Voltage Reference for Bridge Excitation 11010000  0.002 250 2 100 25 38 375 460pA +1.35t0+18  DIP-8, SO-8 2.10
INA126 Single Supply, Low Power, Low Cost, MSOP-8 51010000 0.012 250 3 83 25 35 160 175pA +1.35t0+18  DIP-8, SO-8, MSOP-8 0.99
INA2126  Dual, Single Supply, Low Power, Low Cost, SSOP-16 51010000 0.012 250 3 83 25 35 160 175pA +1.35t0+18  DIP-16, SO-16, SSOP-16 1.80
INA128 Precision, General Purpose, Current Feedback Topology ~ 1to 10000  0.002 50+500/G 0.5+20/G 120 5 8 9 700pA +2.25t0+£18  DIP-8, SO-8 330
INA2128  Dual, Precision, General Purpose, Current Feedback 11010000  0.002 50+500/G 0.5+20/G 120 5 8 9 700pA +2.25t0+£18  DIP-16, SO-16 6.00
INA129 AD620 Second Source, Current Feedback Topology 11010000  0.002 50+500/G 0.5+20/G 120 5 8 9 700pA +2.25t0+18  DIP-8, SO-8 3.31
INA131 Fixed G =100 100 0.002 50 0.25 110 2 12 100 22 +2.25t0+18  DIP-8 3.55
INA141 Pin-programmable G = 10, 100, AD621 Second Source 10, 100 0.002 50 0.5® 117 5 8 9 750pA +2.25t0+18  DIP-8, SO-8 331
INA2141  Dual, Pin-programmable G = 10, 100 10, 100 0.002 50() 0.50) 117 5 8 9 750pA +2.25t0+18  DIP-16, SOL-16 6.00
INA163 1nV/vHz Low Noise, High Speed 11010000  0.004 500+5000/G  5+20/G 100 8 LA 1 315 85 #4.5t0 18  SO-14 1.95

NOTE: (1) G = 100.

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.
37 HEm
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FET-INPUT
INSTRUMENTATION
AMPLIFIERS
EXTERNAL FIXED
GAIN SET GAIN
INA110
Low Ultra-Low
Rail-to-Rail Out Power Fast Bias Current
Single Supply lg < 500pA Settling Ig < 25fA
(typ) (max)

INA155 INA121 INA111 INA116

INA156
FET-INPUT INSTRUMENTATION AMPLIFIERS

Non- Input Input Input Bias ~ Noise Settling Quiescent  Power Lowest
Linearity @ Offset Offset Drift  CMRR @) Current at 1kHz Time @ Current Supply Grade
Gain (%) (V) (FWIC) (dB) (1pA) (nV/VHz) t00.01%  per Amp Range Price
Product Description (VIV) max max max min max typ Us) typ (+mA) typ (V) Package(s) (1000s)
INA110 Internal Gains of 1, 10, 200, 1, 10, 100, 0.01 250+3000/G 2+50/G 106 50 10 3 3 610 £18 DIP-16, SOL-16, CerDIP-16 $6.60
and 500, Fast Settling and 1000

INA11L Fast Settling, High Speed 1 to 10000 0.005 500+2000/G 5+2000/G 106 20 10 4 88 +6t0 £18 DIP-8, SOL-16 391
INA116 Ultra-Low Bias Current 1to 1000 0.005 2000+2000/G 50 86 25fA 28 145 1 +4510 18 DIP-16, SOL-16 3.95
INA121 Low Power, Low Cost 1to 10000 0.005 500+500/G 5+20/G 96 50 20 35 450pA +2.25t0+18  DIP-8, SO-8 2.35
INA155 Single Supply, R/R Out, CMOS 10, 50 0.03 1000 50 92 10 40 8 1.7 +2.7t0+55  SO-8, MSOP-8 1.00
INA156 Single Supply, R/R Out, CMOS 10, 50 0.03 5000 100 72 10 40 8 17 +2.7t0+55  MSOP-8 0.90

NOTE: (1) Gain = 100.

0 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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DIGITALLY
PROGRAMMABLE GAIN
INSTRUMENTATION
AMPLIFIERS
CURRENT HIGH-SPEED
SINGLE-ENDED PRECISION
FEEDBACK FET INPUT
PGA102 PGA204 PGA202 PGA206
PGA103 PGA205 PGA203 PGA207

DIGITALLY PROGRAMMABLE GAIN INSTRUMENTATION AMPLIFIERS

Digitally Non- Input Input Gain Input Bias  Noise Settling  Quiescent  Power Lowest

Selected Linearity @  Offset@ Offset Drift @ Error® CMRRL2  Current®  atlkHz ~ Time @ Current Supply Grade

Gains (% of FSR) (V) (FWrec) (+%) (dB) (nA) (n"V/VHz) t00.01% (4mA) Range Price
Product ~ Description (VIV) max max max max min max typ ( Ps)typ typ (V) Package(s) (1000s)
PGA102 3 Single-Ended Inputs, Gain Control/Ch. 1, 10, 100 0.01 100 3 0025 — 50 18 8.2 24 +5t0+18 DIP-16, CerDIP-16  $5.86
PGA103 1 Single-Ended Input, Small Packages 1, 10, 100 0.01 500 2 0.2 — 150 1 8 26 +45t0+18  DIP-8, SO-8 3.90
PGA202  FET Input, Fast Settling, Constant GBW 1,10, 100, 1000  0.012 1000+12000/G  12+120/G 0.15 92 50pA 12 2 6.5 +61t0+18 DIP-14, CerDIP-14 7.28
PGA203  FET Input, Fast Settling, Constant GBW ~ 1,2,4,8 0.012 1000+12000/G ~ 12+120/G 0.15 92 50pA 12 2 6.5 +6t0£18 DIP-14 7.28
PGA204  DC Precision, +40V Protection 1, 10, 100, 1000  0.002 50+100/G 0.25+5/G 0.024 110 2 13 140 5.2 +45t0+18  DIP-16, SOL-16 6.82
PGA205  DC Precision, +40V Protection 1,2,4,8 0.002 50+100/G 0.25+5/G 0024 95 2 15 28 5.2 +45t0+18  DIP-16, SOL-16 6.82
PGA206  FET Input, High Speed, +40V Protection 1,2, 4,8 0.002 1500 20 0.05 95 100pA 18 35 124 +45t0+18  DIP-16, SOL-16 10.13
PGA207  FET Input, High Speed, +40V Protection 1, 2,5, 10 0.002 1500 2 0.05 95 100pA 18 315 124 +45t0+18  DIP-16, SOL-16 10.13

NOTES: (1) DC to 60Hz, balanced source impedance. (2) Listed specifications apply for gain values given in italics from “Digitally Selected Gains” column.

0 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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Instrumentation Amplifiers—Selection Tree and Guide

4-20mA CURRENT-LOOP
INSTRUMENTATION AMPLIFIERS

CURRENT-LOOP

CURRENT-LOOP

TRANSMITTERS RECEIVERS
[ | I RCV420
Two-Wire Three-Wire
[ | XTR110
General RTD Bridge
Purpose Linearization Linearization
XTR101 XTR103 XTR104
XTR115 XTR105 XTR106
XTR116 XTR112
XTR114
4-20mA CURRENT-LOOP INSTRUMENTATION AMPLIFIERS
Full- Span Non Offset Offset Output CMRR  Power Lowest
Scale Error Linearity ~ Voltage \oltage Zero Error - 60Hz Supply Grade
Input Output (unadj.) max (W) Drift (V) (dB) Range Price
Product Description Range Range (%) max (%) max ( fW/°C)max  max min v) Package(s) (1000s)
RCV420 4-20mA Current-Loop Receiver 4-20mA Oto5V — 0.002 1mv@) 25(M) 1.25mV 86 -5,11.4t0+18 DIP-16 $3.34
XTR101 2-Wire, Selectable In/Out Ranges 5mVto 1V 4-20mA 5 0.01 30 0.75 30 90 11.6 to 40 DIP-14, CerDIP-14, SOL-16 7.25
XTR103 2-Wire, RTD Excitation/Linearization 5mVto 1V 4-20mA 1 0.01 2.5mv 2.5 6 80 91040 DIP-16, SOL-16 7.16
XTR104 2-Wire, Bridge Excitation/Linearization 5mVto 1V 4-20mA 1 0.01 2.5mvV 2.5 50 80 91040 DIP-16, SOL-16 7.16
XTR105 2-Wire, RTD (linearization), Vgeg, 5mVto 1V 4-20mA 0.2 0.01 25 15 25 86 7.510 36 DIP-14, SO-14 375
Two 800pA Sources, Low Cost
XTR106 2-Wire, Bridge (linearization), Vgeg, 5mVto 1V 4-20mA 0.2 0.01 25 15 25 86 7.51t0 36 DIP-14, SO-14 375
2.5V or 5V Reference, Low Cost
XTR110 3-Wire, Selectable In/Out Ranges 0to 10V Any mA 0.2 0.025 — — 16 — 13.5t040 DIP-16, CerDIP-16, SOL-16 6.35
XTR112 2-Wire, RTD (linearization), V' geg, 5mVto 1V 4-20mA 0.2 0.01 25 15 25 86 7510 36 DIP-14, SO-14 3.75
Two 250 YA Sources, High Impedance RTDs
XTR114 2-Wire, RTD (linearization), V geg, 5mVto 1V 4-20mA 0.2 0.01 25 15 25 86 7510 36 DIP-14, SO-14 3.75
Two 100 JA Sources, Very High Z RTDs
XTR115 2-Wire, High Level In, V' pep= 2.5V 200UA 4-20mA 02 0.01 25)IA 0.5pA/°C 25 — 7.51t0 36 SO-8 0.85
XTR116 2-Wire, High Level In, V' pep=4.096V 200UA 4-20mA 02 0.01 251A 0.5pA/°C 25 — 7.5t0 36 S0-8 0.85

NOTES: (1) RTO.
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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INA133, INA2133

High-Speed, Precision, G =1
DIFFERENCE AMPLIFIERS

SO-8

25kQ
—-In O

25kQ

5 O Sense

25kQ
+In O

YW

25kQ

6—0 Output

O Ref

VW

INA133

FEATURES

4 W N =

‘]

V—

V+

]

SO-14

-InA O

25kQ

25kQ

120 Sense A

+InAO—3

—In B O—

+In B O—

25kQ

25kQ

25kQ

W
25kQ

25kQ

25kQ

INA2133

EO Out A

ﬂO Ref A

1—00 Sense B

—O Out B

—CO RefB

LOW OFFSET VOLTAGE: 450UV max
LOW OFFSET DRIFT: ¥2uv/°C
LOW GAIN ERROR: 0.05% max
HIGH SLEW RATE: 5V/ s
FAST SETTLING TIME: 5.5 s

LOW QUIESCENT CURRENT: 950 UA
WIDE SUPPLY RANGE: +2.25V to *18V
S0-8, SO-14 PACKAGES
SINGLE AND DUAL VERSIONS

INA138, INA168

High-Side Measurement, Current Shunt Monitor
DIFFERENCE AMPLIFIERS

RSENSE ILOAD

Vin © YW\
2.7V to 60V 3 4
*Vin “Vin
5| k@ % % 5kQ
O—
2.7V to 60V
N ! Load
Gnd
Vour Vour = Rour 5KQ * I oap * Rsense
Rour
FEATURES

COMPLETE UNIPOLAR HIGH-SIDE CURRENT MEASUREMENT CIRCUIT
WIDE SUPPLY AND COMMON-MODE RANGE

LOW QUIESCENT CURRENT: +570pA

INA138: 2.7V to 40V

INA168: 2.7V to 60V

INDEPENDENT SUPPLY AND INPUT COMMON-MODE VOLTAGES
SINGLE RESISTOR GAIN SET

LOW QUIESCENT CURRENT (25pA typ)

SOT23-5 PACKAGE

Instrumentation Amplifiers
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V+

dl

INA143, INA2143

High-Speed, Precision, G = 10V/V or G = 0.1V/V
DIFFERENCE AMPLIFIERS

10kQ

100kQ

2
—In &

10kQ
+In O—

100kQ

INA143

O Sense

6—0 Output

—O Ref

FEATURES
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‘]

V—

V+

]

-InA O

10kQ

120 Sense A

+In A O—

—In B O—

+In B O—

10kQ

10kQ

10kQ

+— W
100kQ

100kQ

100kQ

INA2143

EO Out A

ﬂO Ref A

1—00 Sense B

9—OOutB

—CO RefB

LOW OFFSET VOLTAGE: 250UV max
LOW OFFSET DRIFT: *1uv/°C
LOW GAIN ERROR: 0.05% max
HIGH SLEW RATE: 5V/ s
FAST SETTLING TIME: 9 s

LOW QUIESCENT CURRENT: 950 UA
WIDE SUPPLY RANGE: #2.25V to 18V

S0-8, SO-14 PACKAGES
SINGLE AND DUAL VERSIONS

°l

V—

INA145

Programmable Gain

DIFFERENCE AMPLIFIER

RGl RGZ
W ! W
i RG
40kQ 40kQ
Vin O——/WW YW
- 10kQ A2
Al YW I/
+
40kQ 40kQ
Viy © YW YW INAL45
o o
Ref Vo1
FEATURES

e MINIMUM DIFFERENTIAL GAIN = 1V/V

e HIGH COMMON-MODE VOLTAGE:
+8V at Vg = +5V
+28V at Vg = +15V

e LOW QUIESCENT CURRENT: #570pA

e WIDE SUPPLY RANGE:
Single Supply: 4.5V to 36V
Dual Supplies: +2.25V to +18V

LOW GAIN ERROR: 0.1%
LOW NONLINEARITY: 0.002%
HIGH CMR: 80dB

S0O-8 PACKAGE

EASY GAIN SET WITH EXTERNAL RESISTORS

OV,
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INA146

High Voltage, Programmable Gain
DIFFERENCE AMPLIFIER

= L,

100kQ 10kQ

Viy o—— M ——— /W
10kQ A2

G=01 — M+

100kQ 10kQ
Vin © YW YW INA146

O o
Ref Vo,
FEATURES

e MINIMUM DIFFERENTIAL GAIN = 0.1V/V

e HIGH COMMON-MODE VOLTAGE:
+40V at Vg = +5V
+100V at Vg = 15V

e LOW QUIESCENT CURRENT: £570uA

e WIDE SUPPLY RANGE:
Single Supply: 4.5V to 36V
Dual Supplies: +2.25V to +18V

LOW GAIN ERROR: 0.1% max
LOW NONLINEARITY: 0.002%
HIGH CMR: 80dB

EASY GAIN SET WITH TWO EXTERNAL RESISTORS
S0O-8 PACKAGE

43 W H =

O Vg

INA148

High Common-Mode Voltage

HI-Z DIFFERENCE AMPLIFIER

1MQ

50kQ

50kQ

Vi 02 WA

+

VW

Al

% 2.7778kQ

OV,

Vi ©

1MQ

52.6316kQ

INA148

[~

FEATURES

e HIGH COMMON-MODE VOLTAGE:
+80V at Vg = +5V

+200V at Vg = 15V

IMQ INPUT RESISTORS

FIXED DIFFERENTIAL GAIN = 1V/V
LOW QUIESCENT CURRENT: +2501A

WIDE SUPPLY RANGE:
Single Supply: 2.7V to 36V
Dual Supplies: +1.35V to +18V

LOW GAIN ERROR: 0.05% max
LOW NONLINEARITY: 0.002% max
HIGH CMR: 90dB

S0O-8 PACKAGE

Instrumentation Amplifiers
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INAL152

MicroPackage, Single-Supply
DIFFERENCE AMPLIFIER

INA152
40kQ 40kQ

S

40kQ 40kQ

Vp ©

FEATURES

LOW OFFSET DRIFT: £3uv/°C

LOW OFFSET VOLTAGE: 100 pv

HIGH CMR: 86dB

LOW ERROR GAIN: 0.01%

LOW ERROR GAIN DRIFT: 1ppm/ °C

SWING TO WITHIN 50mV OF EITHER OUTPUT RAIL

WIDE SUPPLY RANGE:
Single Supply: 2.7V to 20V
Dual Supplies: +1.35V to +10V

MSOP-8 PACKAGE

4 HNE N

O Vg

INA1S5, INA156

Single-Supply, Rail-to-Rail Output, CMOS
INSTRUMENTATION AMPLIFIER

G =10 (pins open)
G =50 (pins connected)

RG RG
5kQ 5kQ INA155
200kQ 22.2kQ
RefJ_ \/\/\/\ 200kQ
- 22.2kQ
In— O—
Int O
FEATURES

RAIL-TO-RAIL OUTPUT SWING: (V+)-0.01
WIDE INPUT RANGE: (V-)+0.3V to (V+)-0.3V
INTERNAL FIXED GAIN: 10V/V and 50V/V
LOW OFFSET VOLTAGE: 1 yVmax (INA156: 5 LIV)
LOW OFFSET DRIFT: #5uv/°C

LOW BIAS CURRENT: 1pA

WIDE BANDWIDTH: 550kHz, G = 10V/V
HIGH SLEW RATE: 6V/ s

WIDE SUPPLY RANGE: +2.5V to +6V

LOW QUIESCENT CURRENT: 1.7mA

SO-8 AND TINY MSOP-8 PACKAGES

0V,
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INA163

Low Noise
INSTRUMENTATION AMPLIFIER

Al Out
e}
INA163
e + 6kQ 6kQ
Sense
AL —VVV YW
3kQ
Rg % A, O Vo
3kQ +
RG
- 6kQ 6kQ
A, —/\\—
Vi O +
-
O —
A2 Out +Vg —Vg
FEATURES

LOW NOISE: 1nV/VHz at 1kHz

LOW NONLINEARITY: 0.005%

HIGH GBW: 100MHz at G = 1000

WIDE SUPPLY RANGE: +4V to +18V

HIGH CMR: > 100dB

EASY GAIN SET WITH EXTERNAL RESISTOR
SO-14 PACKAGE
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XTR115, XTR116

4-20mA Current-Loop Transmitter
INSTRUMENTATION AMPLIFIER

Vrer
+5V O

XTR115
XTR116

XTR115:25V Vrer

+5V

V+

Regulator

Voltage

XTR116: 4.096V

Reference

L

+

— Vioor
R . B |~
IN
I
AV : "~
¥ <L Al OV,
Vi P E
h T % Rim R,
IreT R, R, lo= 100, Viy
2.475kQ 25Q Rin
JE—— OV,
FEATURES

e VOLTAGE OR CURRENT INPUT
e +5V REGULATOR FOR EXTERNAL CIRCUITRY
REFERENCE VOLTAGE OUTPUT

XTR115: 2.5V
XTR116: 4.096V

LOW NONLINEARITY ERROR: 0.005%
MINIMUM SCALE CURRENT: 160 YA
LOW OFFSET VOLTAGE: +250uv
WIDE LOOP SUPPLY RANGE: 7.5V to 36V

S0O-8 PACKAGE
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Power Products—Main Selection Tree

POWER
PRODUCTS
PWM POWER
SOLENOID/VALVE OPERATIONAL REVG%LLT /G%ERS
DRIVERS AMPLIFIERS
See page 47. See page 21. See page 48.
L High | | Lpo
Voltage Linear
n High | -
current Switching
L Buffers
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Power Products—Selection Tree and Guide

PWM Fleg
SOLENOID/VALVE 7
DRIVERS DRV102
Thermal Shutdown
Over/Under Current 5
L~ O (+8V to +60V)
24kHz Vg
Oscillator
Input 1 I
on O * PWM
TTL- ibl
LOW-SIDE HIGH-SIDE (TTL-Compatible) L — Ij 6
DRIVER DRIVER off elay o
I
2 3 Gnd® | 4 Load
DRV101 DRV102
Delay Duty Cycle
Adjust Adjust
I _|l  (Gnd electrically
= = = connected to tab)
PWM Solenoid/Valve Drivers Output Saturation Quiescent Power Duty Lowest
Current Voltage Current Supply Cycle Grade
(A) atlg=1A (mA) Range Range Thermal Price
Product Description min (V) max max (V) (%) Shutdown Package(s) (1000s)
DRV101 Low-Side PWM Solenoid/Valve Driver 1.9 1 5 +9 to +60 10 to 90 Yes TO220-7, DDPak-7 $3.60
DRV102 High-Side PWM Solenoid/Valve Driver 2 2.2 9 +8 to +60 10 to 90 Yes TO220-7, DDPak-7 3.60

Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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VOLTAGE
REGULATORS
LDO SWITCHING
VOLTAGE VOLTAGE
REGULATORS REGULATORS
Step-Down
(Buck)
louT 2 1.5A
REG311
I I I I
lout = 100mMA lout = 250mMA lout = 500mMA louT = 750mMA
I I I I I I I I
Fixed Adjustable Fixed Adjustable Fixed Adjustable Fixed Adjustable
Output Output Output Output Output Output Output Output
REG101-3 REG101-A REG102-3 REG102-A REG103-3.3 REG103-A REG1117A-1.8 REG1117
REG101-3.3 REG102-3.3 REG103-5 REG1117A-2.5 REG1117A
REG101-5 REG102-5 REG1117-2.85

REG1117-3.3
REG1117-5
REG1117A-5
REG1118-2.85

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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LDO Voltage Regulators

Output Output Dropout Input Accuracy Quiescent Disable Lowest

Voltage Current Voltage Voltage vs Line & Load Current Current Grade

V) (mA) at | oyt max ) (%) (mA) (HA) Price
Product Description typ min (V) max min to max max typ typ Package(s) (1000s)
REG101-3 3V, 100mA, Low Noise, DMOS 3 100 0.1 3.3 to 10 3 0.350 1 S0-8, SOT23-5 $0.59
REG101-3.3 3.3V, 100mA, Low Noise, DMOS &8 100 0.1 3.6 to 10 5 0.350 1 S0-8, SOT23-5 0.59
REG101-5 5V, 100mA, Low Noise, DMOS 5 100 0.1 5.4 to 10 3 0.350 1 S0-8, SOT23-5 0.59
REG101-A Adj., 100mA, Low Noise, DMOS 1.3to6 100 0.1 2.8 to 10 3 0.350 1 S0O-8, SOT23-5 0.59
REG102-3 3V, 250mA, Low Noise, DMOS 3 250 0.25 3.5t 10 3 0.350 1 S0-8, SOT23-5 0.79
REG102-3.3 3.3V, 250mA, Low Noise, DMOS &8 250 0.25 3.8 to 10 & 0.350 1 S0-8, SOT23-5 0.79
REG102-5 5V, 250mA, Low Noise, DMOS 5 250 0.25 5.5t0 10 3 0.350 1 S0-8, SOT23-5 0.79
REG102-A Adj., 250mA, Low Noise, DMOS 1.3to6 250 0.25 2.9 to 10 3 0.350 1 S0-8, SOT23-5 0.79
REG103-3.3 3.3V, 500mA, Low Noise, DMOS 3.3 500 0.4 3.9to 16 3 0.500 1 S0-8, SOT223-5 1.29
REG103-5 5V, 500mA, Low Noise, DMOS 5 500 0.4 5.7 to 16 5 0.500 1 S0-8, SOT223-5 1.29
REG103-A Adj., 500mA, Low Noise, DMOS 1.3to6 500 04 3.1to 16 3 0.500 1 S0O-8, SOT223-5 1.29
REG1117 Adjustable Output, 800mA 1.25t0 10 800 1.2 3.25 to 12 0.8 0.05®) N/A SOT223-3 1.38
REG1117-2.85 2.85V, 800mA, SCSI Bus Terminator 2.85 800 1.2 4to 10 0.6 4 N/A SOT223-3 1.38
REG1117-3.3 3.3V, 800mA, General Purpose 3.3 800 1.2 4.8 to 10 0.6 4 N/A SOT223-3, DDPak-3 1.38
REG1117-5 5V, 800mA, General Purpose 5 800 1.2 6.5 to 15 0.5 4 N/A SOT223-3 1.38
REG1117A Adjustable Output, 1A 1.25t0 10 1000 1.3 3.25 to 12 0.8 0.05®) N/A SOT223-3, DDPak-3 1.38
REG1117A-1.8 1.8V, 1000mA, General Purpose 1.8V 1000 1.3 3.251t0 12 0.8 4 N/A DDPAK-3, SOT223-3 1.38
REG1117A-2.5 2.5V, 1000mA, General Purpose 2.5v 1000 1.3 4to 12 0.8 4 N/A DDPAK-3, SOT223-3 1.38
REG1117A-5 5V, 1000mA, General Purpose 5v 1000 1.3 6.5 to 15 0.8 4 N/A DDPAK-3 1.38
REG1118-2.85 2.85V with Source and Sink Capability 2.85 —400/+800 1.3 4.75t0 6 2 8 N/A SOT223-3 1.39
NOTE: (1) Adjust pin current, I5 = 10mA.
Switching Voltage Regulators

Output Output Switching Input Accuracy Quiescent Disable Lowest

Voltage Current Frequency Voltage vs Line & Load Current Current Grade

V) (mA) Mode V) (%) (HA) (HA) Price
Product Description typ min (kHz) min to max max typ typ Package(s) (1000s)
REG502-3.3 3.3V, 800mA Switch, Buck/Boost 3.3 350 @ 150 to 7004, PWM 2.2to 16 2.5 200 10 TSSOP-16 $2.60
REG502-5 5V, 800mA Switch, Buck/Boost 5.0 350 @ 150 to 7004, PWM 2.2to 16 2.5 200 10 TSSOP-16 2.60
REG502-A Adjustable, 800mA Switch, Buck/Boost 1.2 to 16 350 @) 150 to 7002, PWM 2.2to 16 25 200 10 TSSOP-16 2.60

NOTES: (1) 3V to 5V boost operation. Step-down operation yields higher output currents. (2) Internal oscillator operates at 600kHz and can be synchronized to external clock.

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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REG101 n REG102 n

100mA LOW DROPOUT REGULATOR 250mA LOW DROPOUT REGULATOR
Enable Enable

I 1

REG101-2.5 Vour REG102-2.5 Vour
REG101-2.7 + REG102-2.7 +
Vi REG101-3 0.1pF (Optional) Vi REG102-3 0.1uF
+ REG101-3.3 + REG102-3.3 (Optional)
0.1uF O— REG101-5 — 0.1pF o— REG102-5 —
NR - NR =
I Gnd I Gnd
— JT— Enable — J_— Enable
NR = Noise Reduction T NR = Noise Reduction T
Vin Vin
N REG101-A . REG102-A
0.1uF I 0.1pF I
- Gnd - Gnd
FEATURES FEATURES

e VERY LOW NOISE: e VERY LOW NOISE:
As low as 25 pvrms at V gyt = 2.5V, 10kHz -100kHz (C g = 0.01pF) As low as 25 pvrms at V gyt = 2.5V, 10kHz -100kHz
e NO OUTPUT CAPACITOR REQUIRED: 35pvrms (C \g = 0.014F)

0.1pF Recommended, Not ESR Sensitive e NO OUTPUT CAPACITOR REQUIRED:

e HIGH ACCURACY: 2% max 0.1pF Recommended, Not ESR Sensitive
e LOW DROPOUT VOLTAGE: 100mV max at 100mA e HIGH ACCURACY: 2% max
e LOW QUIESCENT CURRENT: I, = 350pA e LOW DROPOUT VOLTAGE: 250mV max at 250mA
e 1o CONSTANT VERSUS LOAD CURRENT e LOW QUIESCENT CURRENT: I = 350pA
e SHUTDOWN MODE: I = 14A e 1o CONSTANT VERSUS LOAD CURRENT
e 2.5V, 2.7V, 3.0V, 3.3V, 5.0V AND ADJUSTABLE OUTPUT VERSIONS e SHUTDOWN MODE: Ig = 1A
e UP TO 100mA OUTPUT CURRENT e 2.5V, 2.7V, 3.0V, 3.3V, 5.0V AND ADJUSTABLE OUTPUT VERSIONS
e INTERNAL CURRENT LIMIT e UP TO 250mA OUTPUT CURRENT
e THERMAL PROTECTION e INTERNAL CURRENT LIMIT
e SMALL SURFACE-MOUNT PACKAGES: SOT23-5 and SO-8 e THERMAL PROTECTION
e SMALL SURFACE-MOUNT PACKAGES: SOT23-5 and SO-8
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REG103

500mA LOW DROPOUT REGULATOR

Enable Error®
REG103-2.5 Vour
REG103-2.7 +
Vin REG103-3.0 0.1pF
+ REG103-3.3 (Optional)
0.1F o] REG1035 IT
NR Gnd
) . » Enable Error®
NR = Noise Reduction ? ?

REG103-A

Gntﬂ_

NOTE: (1) Error only available in SO-8 versions.

FEATURES
e VERY LOW NOISE:
As low as 25 pVrms at V gyt = 2.5V, 10kHz -100kHz (C g = 0.01F)

e NO OUTPUT CAPACITOR REQUIRED:
0.1pF Recommended, Not ESR Sensitive

HIGH ACCURACY: £2% max

LOW DROPOUT VOLTAGE: 400mV max at 500mA

LOW QUIESCENT CURRENT: I 5 = 350pA

lo NEARLY CONSTANT VERSUS LOAD CURRENT

SHUTDOWN MODE: |5 = 1pA

2.5V, 2.7V, 3.0V, 3.3V, 5.0V AND ADJUSTABLE OUTPUT VERSIONS
UP TO 500mA OUTPUT CURRENT

INTERNAL CURRENT LIMIT

THERMAL PROTECTION

OUTPUT VOLTAGE ERROR INDICATOR ()

SMALL SURFACE-MOUNT PACKAGES: SOT223-5, SO-8 AND DDPAK-5
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REG502

800mA BUCK/BOOST CONVERTER

47uH
V V
IN OﬁSync/ jTOSense out
100uF Enable O— REG502 ——O Error 100uF
LBI O— —O LBO —
e L = Lc,
10nF

Cia C
10nF 3
L 100nF

LBI = Low Battery In -
LBO = Low Battery Out

FEATURES

800mA MAXIMUM SWITCH CURRENT

WIDE INPUT AND OUTPUT VOLTAGE RANGE: 2.2V to 16V
3.3V, 5.0V AND ADJUSTABLE OUTPUT VERSIONS

HIGH ACCURACY: 2%

ERROR FLAG SIGNALS VALID OUTPUT VOLTAGE
SEAMLESS TRANSITION BETWEEN STEP-UP AND STEP-DOWN OPERATION
SYNCHRONIZABLE UP TO 700kHz

LOW POWER: | 5 = 200pA

SHUTDOWN MODE: |5 = 10pA

LOW BATTERY DETECTOR

INTERNAL CURRENT LIMIT

REVERSE CURRENT PROTECTION

THERMAL SHUTDOWN

THIN SURFACE MOUNT PACKAGE: TSSOP-16

Power Products
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Isolation Products—Selection Tree and Guide

ANALOG
ISOLATION
AMPLIFIERS

UNPOWERED 2-PORT POWERED 3-PORT POWERED
AMPLIFIERS AMPLIFIERS AMPLIFIERS
1SO100 1SO103 3656
1SO106 1S0107
1SO0120 1SO113
1SO121
1S0122
1SO0124
ISO175
Input
Isolation Isolation Isolation Leakage Offset Small-
Voltage Voltage Mode Current Gain Non- Voltage  Bias Signal Lowest
Cont Pulse/Test Rejection at 240V/60Hz Linearity Drift Current  Bandwidth Grade
Peak (DC) Peak 60Hz (HArms) (%) (V) (nA) (kHz) Temp Price
Product  Description V) V) (dB) typ max max max max typ Range (1000s)
1ISO100 Low Drift Wide BW 750 2500 108@ 0.3 0.07 20 10 60 Ind $47.64
1SO103 1500Vrms Isolated Input Power, Buffer, 2 Port 2121 5657 130 2.0 +0.025 250 — 20 Ind 63.10
ISO106  3500Vrms Isolation, Buffer 4950 8000 130 1.0 +0.025 250 — 70 Ind® 34.41
1ISO107 2500Vrms Isolated Input Power, Buffer, 2 Port 3500 8000 100 2.0 +0.025 400 — 20 Ind 82.00
1ISO113 1500Vrms Isolated Output Power, Buffer, 2 Port 2121 5657 130 2.0 +0.02 250 — 20 Ind 60.00
1ISO120 1500Vrms Isolation, Buffer 2121 25004 115 0.5 +0.01 150 — 60 Mil®) 22.43
ISO121  3500Vrms Isolation, Buffer 4950 56004 115 0.5 +0.01 150 — 60 Ind 29.58
1ISO122 1500Vrms Isolation, Buffer 2121 24004 140 0.5 +0.02 200" — 50 Ind 9.25
1ISO124 1500Vrms Isolation, Buffer 2121 24004 140 0.5 +0.01 200" — 50 Ind 6.95
1ISO175 Isolated Instrumentation Amplifier 2121 2500 115 0.8 +0.104 *(1+520/G) — 60 Ind 10.65
3656 High Isolation Voltage, 3 Port 3500 8000 125 0.5@ +0.05 (5+350/G,) 100 30 Ind 83.93

NOTES: All packages are DIPs except ISO130 and ISO122, which are also available in surface mount. (1) Ind = -25°C to +85°C, XInd = —-40°C to +85°C, Mil = -55°C to +125°C. (2) Ry = 10kQ. (3) Hermetic.

(4) Partial discharge test voltage.

0 Denotes typical. Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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Isolation Products—Selection Tree

DC/DC CONVERTERS

SV INPUT 12V INPUT 15V INPUT 24V INPUT
DCP010505 DCP021205 DCP011512D DCP012405
DCP010512 DCP021212 DCP011515D DCP012415D
DCP010515 DCP021212D DCP021515 DCP022405
DCP010505D DCR011205 DCP022405D
DCP010512D DCR011203 DCP022415D
DCP010515D DCR021203 DCR012403
DCP020503 DCR021205 DCR012405
DCP020505 DCR022403
DCP020507 DCR022405
DCP020509
DCP020515D
DCR010503
DCR010505
DCR020503
DCR020505

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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Isolation Products—Selection Guide

DC/DC Converters

Isolation Output  Current, Output MTBF

Voltage  Isolation Input Input Voltage  Balanced Sensitivity T A=25°C, Lowest

Cont Voltage Voltage Voltage  at75%  Loads on to Input Wiecm 3 Life Test Grade

Peak Pulse/Test  (VDC) (VDC) Load All Outputs, ~ Change Temp Efficiency, Power (Million Price
Product Description DC (V) Peak (V) min max (vDC)  Rated (mA)  (W/%ofV ) Range®  FullLoad (%) Density @  Hours) Package(s) (1000s)
DCP010505  1W, Isolated, 5V}y, 5Vour N/A 1400 45 55 5 200 1 Xind 71 2 108 DIP-14, Gull Wing ~ $5.01
DCP010512  1W, Isolated, 5V,y, 12Voyr N/A 1400 45 55 12 83 1 Xind 72 2 108 DIP-14, Gull Wing 5.01
DCP010515  1W, Isolated, 5V,y, 15Vgyr N/A 1400 45 55 15 67 1 Xind 73 2 108 DIP-14, Gull Wing 5.01
DCP010505D  1W, Isolated, 5V, £5Voyr N/A 1400 45 515 5 +100 1 Xind 66 2 108 DIP-14, Gull Wing 551
DCP010512D  1W, Isolated, 5V,y, +12Vqr N/A 1400 45 55 +12 +41 1 Xind 72 2 108 DIP-14, Gull Wing 551
DCP010515D  1W, Isolated, 5V,y, +15Vqyr N/A 1400 45 515 +15 +33 1 Xind 75 2 108 DIP-14, Gull Wing 551
DCP012405  1W, Isolated, 24V,y, 5Vour N/A 1400 216 26.4 5 200 1 Xind 65 2 93 DIP-14, Gull Wing 5.01
DCP012415D  1W, Isolated, 24V, +15Voyr N/A 1400 216 26.4 +15 +33 1 Xind 75 2 93 DIP-14, Gull Wing 551
DCR010503  1W, Isolated, 5V, 3.3Vyr, Regulated N/A 1400 45 55 33 300 0.05 Ind TBD 13 TBD DIP-18 5.90
DCR010505  1W, Isolated, 5V, 5Vyr, Regulated N/A 1400 45 55 5 200 0.05 Ind TBD 13 TBD DIP-18 5.90
DCR011203  1W, Isolated, 12V, 3.3V7, Regulated N/A 1400 10.8 132 33 300 0.05 Ind TBD 1.3 TBD DIP-18 5.90
DCR011205  1W, Isolated, 12V y, 5Voyr, Regulated N/A 1400 10.8 132 5 200 0.05 Ind TBD 13 TBD DIP-18 5.90
DCR012403  1W, Isolated, 24V, 3.3V, Regulated N/A 1400 21.6 264 33 300 0.05 Ind TBD 13 TBD DIP-18 5.90
DCR012405  1W, Isolated, 24V y, 5Voyr, Regulated N/A 1400 21.6 264 5 200 0.05 Ind TBD 13 TBD DIP-18 5.90
DCP020503  2W, Isolated, 5V, 3.3Voyr N/A 1400 45 55 3.3 600 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP020505  2W, Isolated, 5V, 5Vour N/A 1400 45 515) 5 200 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP020507  2W, Isolated, 5V, 7Vour N/A 1400 45 55 7 285 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP020509  2W, Isolated, 5V , Vour N/A 1400 45 515] 9 222 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP020515D  2W, Isolated, 5V, 15Voyr N/A 1400 45 55 15 67 1 Ind TBD 4865 TBD DIP-14, SO-28 7.40
DCP021205  2W, Isolated, 12V 1y, 5Vour N/A 1400 10.8 132 5 400 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP021212  2W, Isolated, 12V y, 12Voyr N/A 1400 10.8 132 12 166 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP021212D  2W, Isolated, 12V y, £12Vyr N/A 1400 10.8 132 12 83 1 Ind TBD 4865 TBD DIP-14, SO-28 7.40
DCP022405  2W, Isolated, 24V 1y, 5Vour N/A 1400 21.6 26.4 5 400 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP022405D  2W, Isolated, 24VIN, #5Vyr N/A 1400 21.6 26.6 5 1200 1 Ind TBD 4865 TBD DIP-14, SO-28 4.40
DCP021515  2W, Isolated, 15V y, 15Vour N/A 1400 135 165 15 133 1 Ind TBD 4865 TBD DIP-14, SO-28 6.90
DCP022415D  2W, Isolated, 24V, £15Voyr N/A 1400 21.6 26.4 15 67 1 Ind TBD 4865 TBD DIP-14, SO-28 7.40
DCR020503  2W, Isolated, 5V, 3.3Vyr, Regulated N/A 1400 45 55 33 540 0.05 Ind TBD 26 TBD DIP-18 7.90
DCR020505  2W, Isolated, 5V, 5Vyr, Regulated N/A 1400 45 55 5 370 0.05 Ind TBD 26 TBD DIP-18 6.90
DCR021203  2W, Isolated, 12V, 3.3V, Regulated N/A 1400 10.8 132 33 540 0.05 Ind TBD 26 TBD DIP-18 7.90
DCR021205  2W, Isolated, 12V y, 5Voyr, Regulated N/A 1400 10.8 132 5 370 0.05 Ind TBD 26 TBD DIP-18 7.90
DCR022403  2W, Isolated, 24V, 3.3V, Regulated N/A 1400 21.6 264 33 540 0.05 Ind TBD 26 TBD DIP-18 7.90
DCR022405  2W, Isolated, 24V y, 5Voyr, Regulated N/A 1400 21.6 264 5 370 0.05 Ind TBD 26 TBD DIP-18 7.90

NOTE: (1) XInd = -40°C to +100°C. (2) Calculated figure not in product data sheet.

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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Isolation Products—Selection Tree and Guide

DIGITAL ISOLATORS

ISOLATED TRANSCEIVERS ISOLATED DIGITAL COUPLERS
1SO150 1SO508
1S0422 1SO518
1S0485
Isolation Leakage
Voltage Isolation Current at Power Lowest
Cont Voltage 240VAC Data Consumption Ext Grade
Peak Pulse/Test  60Hz Rate per Channel Power  Temp Price
Product Description (Vrms) (Vrms) ( pA) (MBd)Z  (mW) max Req Range @  Package(s) (1000s)
1ISO150 2-Channel Isolated Digital Coupler 1500 240002) 0.6 80 25 Yes Xlind DIP-24, SOIC-28 $7.38
1SO422 Isolated RS-422 Transceiver 1500 2400 2 2.5 150 Yes Xind DIP-24, Gull Wing 6.00
1SO485 RS-485 Transceiver 1500 2400 0.6 20 180 at 5MBit/s Yes Xind DIP-24 8.09
1ISO508 Unidirectional, 8-Channel Isolated Digital Coupler 1500 2400 1 1604 12.50 Yes Xind DIP-24, Gull Wing 8.19
1ISO518 Bidirectional, 8-Channel Isolated Digital Coupler 1500 2400 1 84 12.54 Yes Xind DIP-24, Gull Wing 8.65

NOTES: (1) XInd = —40°C to +85°C. (2) Partial discharge test voltage, AC Vrms. (3) Asynchronous mode, 8 bits wide x 2M transfers/sec. (4) Synchronous mode, 8 bits wide, half-duplex rate.

0 Denotes Typical. Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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Isolation Products—New Products
DCPO2 n- DCRO1 n-
Deve|gpment Deve|gpment

2W, Unregulated, Isolated 1W, Regulated, Isolated
DC/DC CONVERTER DC/DC CONVERTER

Sync O—{ control —O Vour Sync © Control : > Do O Vour
ov o—] and —O oV ov o—| and Requlator [C EfTor
Drive Drive LN_ egulator
—O 0V
o—l— O—l— —O Shut Down
Vin Vin

FEATURES FEATURES
e 106WI/in3 (6.5W/cm?3) POWER DENSITY e LOWEST PROFILE REGULATED DC/DC CONVERTER
e THERMAL SHUTDOWN e 21W/in3 (1.3W/cm?3) POWER DENSITY
e SYNC AND REMOTE SHUTDOWN e SYNCHRONIZABLE
e CLASS ‘B'EMC e |SOLATED AND NON-ISOLATED REMOTE SHUTDOWN
e 5,12, 15, 24V INPUTS e CLASS ‘B'EMC
e 33,5 +5,7,9,12,£12, 15, £15V OUTPUTS e 5,12, 24V INPUTS
e DIP-14 AND SO-28 PACKAGES e 3.3V, 5V OUTPUTS
e DIP-18 PACKAGES
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Isolation Products—New Products
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2W, Regulated, Isolated
DC/DC CONVERTER
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o— and Lo
ov E Regulator Error
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—CO Shut Down
Vin

FEATURES

LOWEST PROFILE REGULATED DC/DC CONVERTER
43W/in3 (2.6W/cm?3) POWER DENSITY
SYNCHRONIZABLE

ISOLATED AND NON-ISOLATED REMOTE SHUTDOWN
CLASS ‘B’ EMC

5,12, 24V INPUTS

3.3V, 5V OUTPUTS

DIP-18 PACKAGES
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Analog-to-Digital Converters—Main Selection Tree

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.

5 N M=

A/D CONVERTERS
fs < 5kHz 5kHz < fg < 50kHz 50kHz < fg < 200kHz 200kHz < fs < 1IMHz fs > 1MHz
Cwe | e ] Hows ] Howe ] e ]
ADS1201 ADS1250 ADS7805 ADS7811 ADS851
ADS1210 ADS1252 ADS7809 ADS7815 ADS852
ADS1211 ADS7821 ADS8322
e | |
ADS7807 ADS8341 ADS800
ADS1212 ADS7813 ADS8344 ADS801
ADS1213 ADS7825 ADS7800 ADS802
ADS7818 ADS803
ADS7804 ADS7835 ADS805
ADS1216 ADS1286 ADS7808 ADS7852 ADS807
ADS1218 ADS7806 ADS7816 ADS810
DDC101 ADS7812 ADS7817 Simultaneous
DDC112 ADS7824 ADS7820 1 sampling |
ADS7825 ADS7822
ADS7832 ADS7861 ADS820
ADS7833 ADS7862 ADS821
ADS7841 ADS7864 ADS822/ADS825
ADS7842 ADS823/ADS826
ADS7843 ADS824
ADS7844 ADS828
ADS7845 ADS900
ADS7846 ADS901
ADS7870 ADS902
o]
ADS830
ADS831
ADS930
ADS931

Analog-to-Digital Converters




Analog-to-Digital Converters—Selection Tree and Guide

A/D CONVERTERS
fg < BkHz
Single Channel Multi-Channel
ADS1201 ADS1211
ADS1210 ADS1213
ADS1212 DDC112
ADS1216
ADS1218
DDC101
Lowest
Sample Grade
Rate Number of Linearity =~ NMC )  SINAD  Power Price
Product Description Bits (kHz) Channels Interface Type (%) (Bits) (dB) (mWw) Package(s) (1000s)
ADS1201  High Dynamic Range, 24-Bit Modulator 24 0.01 1 Diff Modulator  AX +0.0015 24 — 10 DIP-24, SO-24, SSOP-28 $5.76
ADS1210  24-Bit, Single Channel 24 0.01 1 Diff Serial AY +0.0015 24 — 60 DIP-18, SO-18 9.60
ADS1211  24-Bit, 4-Channel 24 0.01 4 Diff Serial AT +0.0015 24 — 60 DIP-24, SO-24, SSOP-28 10.52
ADS1212  22-Bit, Single Channel 22 0.01 1 Diff Serial AT +0.0015 22 — 1.4 DIP-18, SO-18 7.25
ADS1213  22-Bit, 4-Channel 22 0.01 4 Diff Serial AT +0.0015 22 — 14 DIP-24, SO-24, SSOP-28 8.50
ADS1216  20-Bit, 8-Channel, w/IDACs 20 0.06 4 Diff, 8 SE  Serial AZ +0.0015 20 — 10 TQFP-48 6.55
ADS1218  20-Bit, 8-Channel, w/IDACs, Memory 20 0.06 4 Diff, 8 SE  Serial A +0.0015 20 — 10 TQFP-48 7.95
DDC101 20-Bit, 15kHz, Current Input 20 15 1Lin Serial AY +0.0015 20 — 100 SO-24 18.99
DDC112 20-Bit, 2kHz/Channel Current Input 20 2kHz/ch 2 Lin Serial AY +0.0015 20 — 180 SO-28 11.50

NOTE: (1) NMC = No Missing Codes.

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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Analog-to-Digital Converters—Selection Tree and Guide

A/D CONVERTERS
5kHz < fg < 50kHz
12-Bit 16-Bit 20-Bit
ADS1286 ADS7807 ADS1250
ADS7806 ADS7813 ADS1252
ADS7812 ADS7825
ADS7824
Lowest
Sample Grade
Rate Number of Linearity NMC @) SINAD Power Price
Product Description Bits (kHz) Channels Interface Type (%) (Bits) (dB) (mWw) Package(s) (1000s)
ADS1250 20-Bit, 25kHz, DSP Interface 20 25 1 Diff Serial AT +0.003 20 — 80 SOIC-16 $6.55
ADS1252 20-Bit, 25kHz, |1 Packages 20 25 1 Diff Serial AZ +0.003 20 — 45 SO-8 6.55
ADS7807 16-Bit, 40kHz, Complete 16 40 1SE Parallel/Serial SAR +0.0022 16 86 35 DIP-28, SO-28 25.75
ADS7813 16-Bit, 16-Pin, Complete 16 40 1SE Serial SAR +0.003 16 87 35 DIP-16, SO-16 20.00
ADS7825 4-Channel, 16-Bit 16 40 4 SE Parallel/Serial SAR +0.003 16 86 50 DIP-28, SO-28 28.46
ADS7806 12-Bit, 40kHz, Complete 12 40 1SE Parallel/Serial SAR +0.012 12 72 35 DIP-28, SO-28 9.47
ADS7812 12-Bit, 16-Pin, Complete 12 40 1SE Serial SAR +0.012 12 72 35 DIP-16, SO-16 9.25
ADS7824 4-Channel, 12-Bit 12 40 4 SE Parallel/Serial SAR +0.012 12 72 50 DIP-28, SO-28 12.30
ADS1286 12-Bit, 20kHz 12 20 1 Diff Serial SAR +0.024 12 72 3.5 DIP-8, SO-8 2.95

NOTE: (1) NMC

= No Missing Codes.

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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Analog-to-Digital Converters—Selection Tree and Guide

A/D CONVERTERS
50kHz < fg < 200kHz
12-Bit 16-Bit
ADS7804 ADS7822 ADS7843 ADS7805  ADS8321
ADS7808 ADS7832 ADS7844 ADS7809  ADS8341
ADS7816 ADS7833 ADS7845 ADS7821  ADS8344
ADS7817 ADS7841 ADS7846 ADS8320
ADS7820 ADS7842 ADS7870
Lowest
Sample Grade
Rate Number of Linearity NMC @ SINAD Power Price
Product Description Bits (kHz) Channels Interface Type (%) (Bits) (dB) (mw) Package(s) (1000s)
ADS7805 16-Bit, 100kHz, Complete 16 100 1SE Parallel SAR 0.0045 16 86 100 DIP-28, SO-28 $20.50
ADS7809 16-Bit, 100kHz, Serial 16 100 1SE Serial SAR 0.0030 16 86 100 DIP-20, SO-20 20.50
ADS7821 16-Bit, 100kHz, 0-5V Input 16 100 1SE Parallel SAR 0.0045 16 86 100 DIP-28, SO-28 27.47
ADS8320 16-Bit, 8-Pin, Unipolar 16 100 1 Diff Serial SAR 0.012 15 84 10 MSOP-8 6.25
ADS8321 16-Bit, 8-Pin, Bipolar 16 100 1 Diff Serial SAR 0.012 15 84 10 MSOP-8 6.25
ADS8341 16-Bit, 4-Ch, Serial 16 100 4 SE/2 Diff Serial SAR 0.012 15 84 5 SSOP-16 7.00
ADS8344 16-Bit, 8-Ch, Serial 16 100 8 SE/4 Diff Serial SAR 0.012 15 84 5 SSOP-20 7.75
ADS7816 12-Bit, 200kHz, 8-Pin 12 200 1SE Serial SAR 0.0240 12 72 85 DIP-8, SO-8, MSOP-8 3.45
ADS7817 12-Bit, 200kHz, 8-Pin, Bipolar 12 200 1SE Serial SAR 0.0240 12 71 4 DIP-8, SO-8, MSOP-8 3.95
ADS7841 4-Channel, 12-Bit, Serial 12 200 4 SE/2 Diff Serial SAR 0.0240 12 70 85 DIP-16, SSOP-16 5.59
ADS7842 4-Channel, 12-Bit, Parallel 12 200 4 SE Parallel SAR 0.0240 12 70 35 SSOP-28 6.21
ADS7844 8-Channel, 12-Bit, Serial 12 200 8 SE/4 Diff Serial SAR 0.0240 12 70 315 QSOP-20 3.98
ADS7833 12-Bit, Simultaneous Sampling 12 150 10 Diff Serial SAR 0.0480 12 72 125 PLCC-68 31.64
ADS7843 4-Wire Touch-Screen Controller 12 125 2 SE Serial SAR 0.0480 11 — 35 SSOP-16 3195
ADS7845 5-Wire Touch-Screen Controller 12 125 2 SE Serial SAR 0.0480 11 — 3.5 SSOP-16 3.95
ADS7846 Touch Scr. Contr. w/Ref 12 125 2SE Serial SAR 0.0480 12 — 1.8 SSOP-16 4.97
ADS7832 4-Channel, Autocal, 12-Bit 12 117 4 SE Parallel SAR 0.0180 12 69 7.5 DIP-28, PLCC-28 16.00
ADS7804 12-Bit, 100kHz, Complete 12 100 1SE Parallel SAR 0.0120 12 72 100 DIP-28, SO-28 11.00
ADS7808 12-Bit, 100kHz, Serial 12 100 1SE Serial SAR 0.0120 12 72 100 DIP-20, SO-20 9.95
ADS7820 12-Bit, 100kHz, 0-5V Input 12 100 1SE Parallel SAR 0.0120 12 72 100 DIP-28, SO-28 10.25
ADS7822 12-Bit, Low Power, 8-Pin 12 75 1 Diff Serial SAR 0.0180 12 71 1.625 DIP-8, SO-8, MSOP-8 3.15
ADS7870 12-Bit, Data Acquisition System 12 50 8 SE/4 Diff Serial SAR 0.024 12 70 6.5 SSOP-28 3.90

NOTE: (1) NMC = No Missing Codes.
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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Analog-to-Digital Converters—Selection Tree and Guide

A/D CONVERTERS
200kHz < fs < 1MHz
12-Bit 16-Bit Simultaneous
Sampling
ADS7800 ADS7811 ADS7861.
ADS7818 ADS7815 ADS7862
ADS7834 ADS8322 ADS7864
ADS7835 ADS8323
ADS7852
ADS7861
ADS7862
ADS7864
Lowest
Sample Grade
Rate Number of Linearity NMC @)  SINAD Power Price
Product Description Bits (kHz) Channels Interface Type (%) (Bits) (dB) (mw) Package(s) (1000s)
ADS8322  16-Bit, 500kHz, Int Ref, Unipolar 16 500 1 Diff Parallel SAR +0.0045 16 86 85 TQFP-32 $7.50
ADS8323  16-Bit, 500kHz, Int Ref, Bipolar 16 500 1 Diff Parallel SAR +0.0045 16 86 85 TQFP-32 7.50
ADS7811  16-Bit, 250kHz, (DC Specs) 16 250 1SE Parallel SAR +0.006 15 84 250 SO-28 34.75
ADS7815  16-Bit, 250kHz, Parallel 16 250 1SE Parallel SAR +0.006 (typ) 15 84 250 SO-28 20.00
ADS7818  12-Bit, 500kHz, Int Ref, 0 t0 2 ® Vigge Input -~ 12 500 1 Diff Serial SAR +0.024 12 70 15 DIP-8, MSOP-8 5.60
ADS7834  12-Bit, 500kHz, Int Ref, 0 to Vger Input 12 500 1 Diff Serial SAR +0.024 12 70 15 DIP-8, MSOP-8 5.60
ADS7835  12-Bit, 500kHz, Int Ref, +Vgee Input 12 500 1 Diff Serial SAR +0.024 12 70 15 MSOP-8 6.25
ADS7852  8-Channel, 12-Bit, Int Ref 12 500 8 SE Parallel SAR +0.024 12 70 20 TQFP-32 7.15
ADS7861  12-Bit, Simultaneous Sample, Serial 12 500 4 Diff Serial SAR +0.024 12 70 20 SSOP-24 6.35
ADS7862  12-Bit, Simultaneous Sample, Parallel 12 500 4 Diff Parallel SAR +0.024 12 70 20 TQFP-32 7.55
ADS7864  6-Channel, Simultaneous Sample 12 500 6 Diff Parallel SAR 10.024 12 70 50 TQFP-48 6.75
ADS7800  12-Bit, 333kHz, Parallel 12 233 1SE Parallel SAR +0.012 12 69 215 DIP-24, SO-24, Ceramic-24 23.95

NOTE: (1) NMC = No Missing Codes.

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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Analog-to-Digital Converters—Selection Tree and Guide

A/D CONVERTERS
fs = 1IMHz
|
| 1 1 1
8-Bit 10-Bit 12-Bit 14-Bit
ADS830 ADS820 ADS828 ADS800 ADS804 ADS851
ADS831 ADS821 ADS900 ADS801 ADS805 ADS852
ADS930 ADS822/ADS825 ADS901 ADS802 ADS807
ADS931 ADS823/ADS826 ADS902 ADS803 ADS810
ADS824
Lowest
Sample Grade
Rate Power Vg SNR SFDR at fy FPBW Serial or Price
Product Description Bits (Msps) (MW) V) (dB) (dBFS) (MHz) (MHz2) Parallel Input @ Package(s) (1000s)
ADS852 Sampling, High Dynamic Range 14 65 650 +5 75 100 at 20 1000 P SE/Diff TQFP-48 $39.00
ADS851 Sampling, High Dynamic Range 14 40 400 +5 75 100 at 20 1000 P SE/Diff TQFP-48 29.00
ADS810 Sampling, High Dynamic Range 12 100 650 +5 66 80 at 20 1000 P SE/Diff TQFP-48 19.95
ADS807 Sampling, Int/Ext Reference Option 12 59 335 +5 69 81 at 10 270 P SE/Diff SSOP-28 17.95
ADS800 Sampling, Int Reference 12 40 390 +5 62 61 at 12 65 P Diff SO-28, SSOP-28 29.95
ADS801 Sampling, Int Reference 12 25 270 +5 61 61 at 12 65 P Diff SO-28, SSOP-28 20.55
ADS805 Sampling, Int/Ext Reference Option 12 20 300 +5 67 77 at8 270 P SE/Diff SO-28 15.35
ADS802 Sampling, Int Reference 12 10 250 +5 66 67 at5 65 [® Diff SO-28, SSOP-28 12.25
ADS804 Sampling, Int/Ext Reference Option 12 10 180 +5 69 80 at4.8 270 P SE/Diff SO-28 9.95
ADS803 Sampling, Int/Ext Reference Option 12 5 116 +5 69 82at2 270 P SE/Diff SO-28 6.95
ADS828 Sampling, Int/Ext Reference Option 10 75 315 +5 58 68 at 10 300 P SE/Diff SSOP-28 9.75
ADS824 Sampling, Int/Ext Reference Option 10 70 Bi1i5! +5 58 68 at 20 300 P SE/Diff SSOP-28 8.80
ADS823/ADS826 Sampling, Int/Ext Reference Option 10 60 265 +5 60 74 at 10 300 P SE/Diff SSOP-28 8.45
ADS821 Sampling, Int Reference 10 40 380 +5 58 63 at 12 65 P Diff SO-28, SSOP-28 12.25
ADS822/ADS825 Sampling, Int/Ext Reference Option 10 40 190 +5 60 66 at 10 300 P SE/Diff SSOP-28 4.90
ADS902 Sampling, Ext Reference 10 30 140 +5 58 58 at 12 100 B SE SSOP 5.45
ADS900 Sampling, Int Reference, Low Power 10 20 52 +2.7 50 53 at 10 100 P SE SSOP-28 3.95
ADS901 Sampling, Ext Reference, Low Power 10 20 48 +2.7 54 5l at9 100 P SE SSOP-28 3.85
ADS820 Sampling, Int Reference 10 20 195 +5 60 63 at 10 65 P Diff SO-28, SSOP-28 6.36
ADS831 Sampling, Int/Ext Reference Option 8 80 265 +5 49 65 at 10 300 B SE SSOP-20 4.95
ADS830 Sampling, Int/Ext Reference Option 8 60 180 +5 49 65 at 10 300 P SE SSOP-20 3.95
ADS930 Sampling, Int Reference 8 30 66 +2.7t0 +5.25 46 51 at 12 100 P SE SSOP-28 2.15
ADS931 Sampling, Ext Reference 8 30 63 +2.7t0 +5.25 48 49 at 12 100 P SE SSOP-28 2.25

NOTE: (1) SE indicates single-ended input, Diff indicates differential input.

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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Analog-to-Digital Converters—New Products

ADS810

—Sveegl, .~12-Bit, 100MHz Sampling
ANALOG-TO-DIGITAL CONVERTER

+Vg
cLK _Qv
ADS810 I Timing Circuitry
©_
R T Y
1Vp-p /\\/ IN O 12-Bit Error 3-State DO
TH Pipelined  [—Correction[—" Outputs .
1Vp-p \/f\ iN O A/D Core Logic D11
CM &
(+2.5V)
Reference Ladder O OVR
and Driver
Reference and
Mode Select
I I I
¢ 5 b4 o o o
REFT Vger SEL1 SEL2 REFB OE VDRV

e HIGH DYNAMIC RANGE:
High SFDR: 80dB at 20MHz f
High SNR: 66dB at 20MHz f

e PREMIUM TRACK/HOLD:
High Bandwidth: 1GHz
Low Jitter: 0.25ps rms
Differential or Single-Ended Inputs
Selectable Full-Scale Input Range
e FLEXIBLE CLOCKING:
Differential or Single-Ended
Accepts Sine or Square Wave Clocking Down to 0.5Vp-p
Variable Threshold Level
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ADS828

Soeeal, ...10-Bit, 75SMHz Sampling
ANALOG-TO-DIGITAL CONVERTER

+Vg CLK VDRV
Q @) o
ADS828
Timing
Circuitry
Vin A\ INO 10-Bit Error DO
\/ _ A . 3-State .
N TH Pipelined Correction Outputs :
-0 A/D Core Logic D9
-0
CM \O_ Internal
\c Reference
o O _c') S o
[ttt wittuivir] IntE PD E
! Optional External | nvExt ©
: Reference H

HIGH SNR: 58dB

HIGH SFDR: 70dB

LOW POWER: 315mW

+3V/+5V LOGIC 1/0 COMPATIBLE
INTERNAL/EXTERNAL REFERENCE OPTION
SINGLE-ENDED OR DIFFERENTIAL ANALOG INPUT
PROGRAMMABLE INPUT RANGE: 1Vp-p or 2Vp-p
LOW DNL: 0.3LSB

SINGLE +5V SUPPLY OPERATION

POWER DOWN: 20mwW

SSOP-28 PACKAGE

Analog-to-Digital Converters




Analog-to-Digital Converters—New Products

ADS851

—Soeed’, .- 14-Bit, 4A0MHz Sampling
ANALOG-TO-DIGITAL CONVERTER

+Vg DV
P [ ©
i CLK _QU
ADS851 I Timing Circuitry [::_O
O
7 i ; ] CIK ‘UQ
1Vp-p /\/ INO 14-Bit Error 3-State Do
TH Pipelined  [—Correction|—">| Outputs .
1Vp-p \/f\ N O A/D Core Logic D13
CM O
(+2.5V)
Reference Ladder © OVR
and Driver
Reference and
Mode Select
| | |
¢ 5 b4 o o o
REFT Vger SEL1 SEL2 REFB OE VDRV

e HIGH DYNAMIC RANGE:
High SFDR: 100dB at 20MHz f |y,
High SNR: 75dB at 20MHz f

e PREMIUM TRACK/HOLD:
High Bandwidth: 1GHz
Low Jitter: 0.25ps rms
Differential or Single-Ended Inputs
Selectable Full-Scale Input Range
e LOW POWER: 400mW
e FLEXIBLE CLOCKING:
Differential or Single-Ended
Accepts Sine or Square Wave Clocking Down to
0.5Vp-p
Variable Threshold Level
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ADS852

—Soeed’, .- 14-Bit, 65MHz Sampling
ANALOG-TO-DIGITAL CONVERTER

+Vs O DV
cLK _ﬂv
ADS852 I Timing Circuitry
©_
R T Y
2Vp-p /\\/ IN O 14-Bit Error 3-State DO
TH Pipelined  —Correction[—1 Outputs .
2Vp-p \/f\ iN O A/D Core Logic D13
CM &
(+2.5V)
Reference Ladder O OVR
and Driver
Reference and
Mode Select
I I I
¢ 5 b4 o o o
REFT Vger SEL1 SEL2 REFB OE VDRV

e HIGH DYNAMIC RANGE:
High SFDR: 100dB at 20MHz f |,
High SNR: 75dB at 20MHz f

e PREMIUM TRACK/HOLD:
High Bandwidth: 1GHz
Low Jitter: 0.25ps rms
Differential or Single-Ended Inputs
Selectable Full-Scale Input Range
e FLEXIBLE CLOCKING:
Differential or Single-Ended
Accepts Sine or Square Wave Clocking Down to 0.5Vp-p
Variable Threshold Level



Analog-to-Digital Converters—New Products

ADS1216

Aesomit/on. ., . High Resolution
ANALOG-TO-DIGITAL CONVERTER

AGND  AVpp Vour Vrer+ Vrer- Xin Xour
O—C
[ [

Irer2
L Clock Generator DGND
REF 8Bt | I

Vg IDAC BVop

s——| Reference
8-Bit | 4
IDAC

H1/CH1+

H2/CH1-

H3/CH2+

H4/CH2-

H5/CH3+ Ay Digital Control

Modulator Filter Registers

|

— SCLK
Digital I/0 Serial Interface DIN
Interface

DOUT
T T 1 L

BUFIN DO ... D7 POL PDWN SYNC cs RESET DRDY

H6/CH3—

H7/CH4+
H8/CH4—

FEATURES

RESOLUTION OF 500,000 COUNTS (Peak-to-Peak)

20 BITS NO MISSING CODES

20 BITS EFFECTIVE RESOLUTION AT 50/60Hz
DIFFERENTIAL INPUTS

ON-CHIP SELF-CALIBRATION

OFFSET DRIFT: 5ppm/ °C

GAIN DRIFT: 5ppm/ °C

OPERATES WITH REFERENCE VOLTAGES OF 1V TO 5V
OFFSET/GAIN CALIBRATION REGISTERS PER CHANNEL
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ADS1218

Aesofution ., . High R esolution
ANALOG-TO-DIGITAL CONVE RTER

AGND AVpp Vour Vrers Vrer- Xin Xour

|

Reference

IREF2
IREF1

Clock
Generator

DGND
CH1/CH1+ i DV
CH2/CH1-
CH3/CH2+
CH4/CH2-
CH5/CH3+
CH6/CH3-
CH7/CH4+

CH8/CH4-

| | oigitar | | Control
» Modulator Filter Registers
ﬁ_‘l

SCLK
Digital 512 Zggsy;fs
110 Bytes Serial Interface DIN

and
Interface IDAC Gain DOUT

BUFIN DO..D7 POL PDWN SYNC CS RESET DRDY

FEATURES

RESOLUTION OF 500,000 COUNTS (Peak-to-Peak)

20 BITS NO MISSING CODES

20 BITS EFFECTIVE RESOLUTION AT 50/60Hz
DIFFERENTIAL INPUTS

ON-CHIP SELF-CALIBRATION

OFFSET DRIFT: 5ppm/ °C

GAIN DRIFT: 5ppm/ °C

OPERATES WITH REFERENCE VOLTAGES OF 1V TO 5V
OFFSET/GAIN CALIBRATION REGISTERS PER CHANNEL
2K ON-BOARD FLASH MEMORY

Analog-to-Digital Converters




Analog-to-Digital Converters—New Products

+Viy O

ADS1250

fesolylion, 20-Bit

——T Y LS
Data Acquisition System

ANALOG-TO-DIGITAL CONVERTER

O GO

O G1

+

O G2

—

-Viy O

ADS1250

> <
|~

AY
Modulator

Digital
Filter

O CLK
—O SCLK

Serial
Output

O DRDY

O DOUT
—O +Vg
—O AGND

Control

O DSYNC

O CS
O +Vp
O DGND

FEATURES

68 I N W

20 BITS NO MISSING CODES
18 BITS EFFECTIVE RESOLUTION UP TO 25kHz DATA RATE
LOW NOISE: 2.8ppm at PGA =1
DIFFERENTIAL INPUTS

INL: 0.002% max
PROGRAMMABLE FULL SCALE
/O CONTROLLED PGA: 1, 2,4, 8
EXTERNAL REFERENCE

ADS1252

Aesovitron., .. 20-Bit

Data Acquisition System
ANALOG-TO-DIGITAL CONVERTER

O Vrer
O CLK
v +
+Vin O 4th-
IN tl gder Digital Serial O SCLK
VO Modulator Filter Output O DOUT/DRDY
—O +V5
—O AGND
Control
ADS1252
FEATURES

20 BITS NO MISSING CODES

LOW NOISE: 2.8ppm
DIFFERENTIAL INPUTS
INL: 0.0015% max
EXTERNAL REFERENCE
POWER-DOWN MODE

18 BITS EFFECTIVE RESOLUTION UP TO 25kHz DATA RATE



Analog-to-Digital Converters—New Products

ADS7835

12-Bit, High-Speed, Low Power, Sampling
ANALOG-TO-DIGITAL CONVERTER

CLK
SAR

CONV

2kQ
+2.5V

Inout CDAC Serial
npu Interface [—* DATA
2kQ
S/H Amp Comparator
Buffer Internal
+2.5V Ref
Veer O

10kQ £30%

FEATURES

500kHz THROUGHPUT RATE

2.5V INTERNAL REFERENCE

LOW POWER: 17.5mW
SINGLE-SUPPLY: +5V Operation
SERIAL INTERFACE

GUARANTEED NO MISSING CODES
MSOP-8

+Vree INPUT RANGE
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ADS7845

5-WIRE TOUCH-SCREEN CONTROLLER

H%H%
Hi

LR O—

SAR
UL o

s
LL O
HEHQ
+Vee  GND J* CDAC
AUX IN O MUX

WIPER O
PENIRQ

ADS7845 O DOUT

|-=—o0 BUSY
Serial
Data | w0 Cs

Interface
and
Control

Comparator

—=—O DCLK

[—=—O DIN

T

Vrer

FEATURES

5-WIRE TOUCH SCREEN INTERFACE
RATIOMETRIC CONVERSION
SINGLE-SUPPLY: 2V to 5V

UP TO 125kHz CONVERSION RATE
SERIAL INTERFACE

PROGRAMMABLE 8- OR 12-BIT RESOLUTION
AUXILIARY ANALOG INPUTS

FULL POWER-DOWN CONTROL

Analog-to-Digital Converters




Analog-to-Digital Converters—New Products

ADSTO46
evelopment
TOUCH-SCREEN CONTROLLER

PENIRQ
o)

+Vee

o 1 LR

X- O

Temperature

Sensor SAR

Y+ o ADS7846

H 6-Channel
MUX

Battery
Monitor

Comparator

Vear ©

AUX O I

Serial
Data
Out

-=—O DOUT
—=—0O BUSY

=0 Cs

—=+—0O DCLK

—=—0O DIN

Reference

\L 1
Internal 2.5V
Vegr O }—

FEATURES

e SAME PINOUT AS ADS7843

e 2.2V TO 5.25V OPERATION

INTERNAL 2.5V REFERENCE (Operates > 2.7V)
DIRECT BATTERY MEASUREMENT (0V to 6V)
ON-CHIP TEMPERATURE MEASUREMENT
TOUCH-PRESSURE MEASUREMENT

QSPI/SPI 3-WIRE INTERFACE

AUTO POWER DOWN

SSOP-16 PACKAGE
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ADS7861

Dual, 500kHz, 12-Bit, 2 + 2 Channel, Simultaneous Sampling
ANALOG-TO-DIGITAL CONVERTER

CH A0+ O——0"~o—}—

CHAO- 030 SAR

@ COMP

SHA
+
CDAC |——= SERIAL DATAA
CH AL+ O——0"~o— P
|— SERIAL DATAB

CH Al-0—}—0"0

[-«—— MO

REF,, O

l—— AO

Serial
Internal
REFor Interface

2.5V l-«—— cLOCK
Reference _
CH B0+ O——0"~0—— l«— rD
CH BO- 0——0"0
SHA COMP BUSY
+
CDAC [~+—— CONVST

CH B1+ 0——0~o—}
CHB1-0——0 0 |

SAR

FEATURES

4 INPUT CHANNELS

FULLY DIFFERENTIAL INPUTS

2us TOTAL THROUGHPUT PER CHANNEL
GUARANTEED NO MISSING CODES
1MHz EFFECTIVE SAMPLING RATE

LOW POWER: 40mW

SSI SERIAL INTERFACE



Analog-to-Digital Converters—New Products

ADS7862

Dual, 500kHz, 12-Bit, 2 + 2 Channel, Simultaneous Sampling
ANALOG-TO-DIGITAL CONVERTER

CH A0+ O——0~o0—}—

CHAO- 0o SAR

SiH comp

Amp
A
CDAC
CH A1+ 0——o ~o—} P

CHAL- 0—}—0" 0 Conversion
MUX and

Control = BUSY

Interface  |——— AQ

CLOCK

|«—— CS

|«—— RD

REF,y [——— CONVST

Internal
REFour 2.5V

Reference

Output
Registers 7" Data Output
SH "
CH BO- 0——0 o Amp o

CH B0+ O——0"~0o——

+

CDAC

CH B1+ 0——0 ~o—

CH Bl- 0——0 o
MUX SAR

FEATURES

4 INPUT CHANNELS

FULLY DIFFERENTIAL INPUTS

2us TOTAL THROUGHPUT PER CHANNEL
GUARANTEED NO MISSING CODES
PARALLEL iINTERFACE

1MHz EFFECTIVE SAMPLING RATE

LOW POWER: 40mW
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ADS7864

500kHz, 12-Bit, 6 Channel,
Simultaneous Sampling
ANALOG-TO-DIGITAL CONVERTER

SHA
CHAO+ o—|+ S~}
HOLD A
CH A0- of—|— | o
SAR
SHA
CHBO+ o —+ L~ 4
HOLD B
CH BO- of+—{- o COMP
SHA CDAC f— A2
CH CO+ oH—{+ Fo~— || Interface
HOLD C AL
CH C0- otHH- o |« a0
ICc i |=—— BYTE
and
| Control cLock
REF, O | e &5
| Internal |+— RD
REF,
out 25V |—= BUSY
Reference
FFo | [=—— RESET
SHA Register
CH A0+ o444+ | o~o—}— COMP g
L [— Address
CHAO- o | &~ CpAC Output
I
SHA
CH BO+ o—+H+ | S~
CHBO- o—{— oo
SAR
SHA
CH CO+ o—1+ o~}
CH C0- o——{— oo

FEATURES

e 6 INPUT CHANNELS

FULLY DIFFERENTIAL INPUTS

2us TOTAL THROUGHPUT PER CHANNEL
GUARANTEED NO MISSING CODES

LOW POWER: 50mW

Analog-to-Digital Converters




Analog-to-Digital Converters—New Products

ADS7870

12-Bit ADC, MUX, PGA,
and Internal Reference
DATA ACQUISITION SYSTEM

Veer BUF  BUFo/REF
| |
ADS7870 REF J
p
Clock CCLK
Divider
Oscillator Osc Enable
Analog
Inputs A ey
12-Bit
MUX PGA D
ho P Convert
(4 Ch Diff.)
Reset
1 Rise/Fall
P Registers cs
/01 Digital g | Serial SCLK
Vo 2 Vo an Interface DIN
1103 Control
DOUT
FEATURES

16-BIT DYNAMICE RANGE

PGA GAINS: 1, 2, 4, 5, 8, 10, 16, 20V/V

4-CHANNEL DIFFERENTIAL/8-CHANNEL SINGLE-ENDED MULTIPLEXER
2.048V OR 2.5V INTERNAL REFERENCE

FAST SERIAL DIGITAL INTERFACE

HIGH-SPEED THROUGHPUT RATE: 50ks/s

ERROR/OVERLOAD INDICATOR

2.7V TO 5.5V SINGLE SUPPLY OPERATION

DIGITAL I/O THROUGH SERIAL INTERFACE

SSOP-28 PACKAGE
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ADS8320

16-Bit, High-Speed, 2.7V to 5V Micro POWER, Sampling
ANALOG-TO-DIGITAL CONVERTER

SAR

VREF C
ADS8320
DOUT
+In
CDAC Serial
—In Interface  [+— DCLOCK
S/H Amp
T Comparator
~— CS/SHDN

FEATURES

e 100kHz SAMPLING RATE
e MicroPOWER:

1.8mW at 100kHz and 2.7V
0.3mW at 10kHz and 2.7V

POWER DOWN: 3pPA max

MSOP-8 PACKAGE

PIN-COMPATIBLE TO ADS7816 AND ADS7822
SERIAL (SPI/SSI) INTERFACE



Analog-to-Digital Converters—New Products

ADS8322

16-Bit, Micro POWER, Sampling
ANALOG-TO-DIGITAL CONVERTER

SAR

COMP

IN+ O + +
> CDAC
IN- O

REF,, O

REFcomp O

| Internal
REF o7 2.5V
| Reference

FEATURES

TRUE DIFFERENTIAL INPUTS
HIGH-SPEED PARALLEL INTERFACE
500kHz SAMPLING RATE

LOW POWER: 85mW

BIPOLAR INPUT RANGE

77 EENE

Interface

[+—— cLock
cs

Conversion
and
Control

Output
Registers

R m— R_[)
™ BUSY

—— CONVST

[—— BYTE

7‘» Data Output

16

ADS8341

16-Bit, 4 Channel, Serial Output
ANALOG-TO-DIGITAL CONVERTER

ADS8341

SAR
CHO —=

CHL —
4-Channel
MUX

CH2 —»

CH3 —» CDAC

CoMm

VREF

FEATURES

4 INPUT CHANNELS

100kHz SAMPLING RATE
SINGLE 2.7V TO 5V SUPPLY
SERIAL INTERFACE
INTERNAL CLOCK

15 BITS NO MISSING CODES
84dB SINAD

LOW POWER: 5mW
PIN-FOR-PIN WITH ADS7841

Analog-to-Digital Converters

Comparator

Serial
Data
Out

— DOUT
™ BUSY
~—2CsS

~+—— MODE
««—— DCLK

~-—— DIN

~+—— SHDN




Analog-to-Digital Converters—New Products

16-Bit, 8 Channel, Serial Output
ANALOG-TO-DIGITAL CONVERTER

ADS8344

ADS8344

CHO —»
CH1 —»|
CH2 —»|
CH3 — 8-Channel
CH4 —» MUX

CH5 —»
CHE6 —»|
CH7 —»|

SAR

H Comparator

CDAC

CoMm

VREF

FEATURES

84dB SINAD

74 WEm

8 INPUT CHANNELS

100kHz SAMPLING RATE
SINGLE 2.7V TO 5V SUPPLY
SERIAL INTERFACE
INTERNAL CLOCK

15 BITS NO MISSING CODES

LOW POWER: 5mW
PIN-FOR-PIN WITH ADS7844

Serial
Data
Out

— DOUT
—™ BUSY
-—CsS
~—— MODE
|«—— DCLK
~=——-DIN

[~+—— SHDN




CCD Signal Processors—Selection Tree and Guide

CCD SIGNAL PROCESSORS
10-Bit 12-Bit 14-Bit Front End
VSP2000 VSP3000 VSP3100 VSP2080
VSP2101 VSP3010
Lowest
Grade
Sample Rate Power Vg SNR Gain Range Price
Product Description Bits (Msps) (mw) V) (dB) Mode (dB) Package(s) (1000s)
VSP3100  CCD/CIS Signal Processor 14 10 500 +5 — CCD/CIS Oto+13 LQFP-48 $15.00
VSP3000 CCD/CIS Signal Processor 12 6 400 at +2.7V +2.7/+5 — CCD/CIS Oto +13 LQFP-48 5.7
VSP3010 CCD/CIS Signal Processor 12 6 350 (CCD Mode) +5 — CCD/CIS 0to +13 LQFP-48 5.75
VSP2101  CCD Signal Processor 10 27 160 at +2.7V +2.7 58] CCD 0to +34 LQFP-48 5.75
VSP2000  CCD Signal Processor 10 18 165 at +2.7V +2.7/+5 53 CCD 0to +34 LQFP-48 5.75
VSP2080  CCD Front-End Processor — — 120 at +3.0V +2.7 55) CCD 0to +34 SSOP-20 2.23

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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CCD Signal Processors




CCD Signal Processors—New Products

VSP3010

—Soeega’, ...-12-BIT, 12MHz
CCDI/CIS SIGNAL PROCESSOR

VSP3100

—Soeea’, ..--14-BIT, 10MHz
CCDI/CIS SIGNAL PROCESSOR

CI?P CK1 CK2 STRT  ADCCK TPO Vier cLp KL CK2 ADCCK 0 Veer
1 p— 1 ,_x_l
e andgap - [ Reference
[ | _Reference ocM LT | circuit [ cm
Clamp | I__< J .
Timing L 7| iming Generator
RINP O————| ~ REFT Clamp ’
cDs >~ PGA ML REFB REFP
RINN T w2 RINP O~ cos > @~ poa REFN
/ s RINN
8 8-Bit s rﬁ;
bac © Vory 10, | 108t s oE
Clamp 'Y DAC L j j 1740 Vory
GINP O———= — | 128t B0-B11 Clamp ]
GINN cos > PeA MUX AD (D0-D7, A0-A2) GINP O———=| ~ 148k Digital B80.813
12 [ >—®» PGA >—— MUX Lo Output
T T T 14 | Control (A0-A2, DO-DY)
3 _
8 8-Bit OE 17;
] obac 10 -Bi 5
10-Bit
7 DAC
Clamp . .
BINP 0—}——= ~ C°£gg:’s'$:°” Clamp
cps PGA 9 BINP O——=| ~
BINN 3 cps PGA .
Gain .
Offset 8 8-Bit Adjust Regist 8 ofset CGa:n '
Register Register egister el 10 Y ontrol 3 1
DAC Port _ Register 08t Register Register 0
Port
[R] PIS ("] R ° PI5
WRT Configuration
(51 "D Register e WRT
SCLK Le ] 5 £ RD
8 5 SCLK
. - )y =
8
VSP3010 VSP3100

e 12-BIT, 12MHz A/D CONVERTER
e GUARANTEED NO MISSING CODE

e 3-CHANNEL, 2MHz COLOR
SCAN MODE CORRELATED
DOUBLE SAMPLERS
8-Bit Offset Adjustment DACs
0dB to +13dB PGAs

A/D INPUT MONITOR

INTERNAL VOLTAGE REFERENCE
SINGLE +5V SUPPLY

+3V OR +5V DIGITAL OUTPUT

LOW POWER: 500mW (typ, CCD MODE)

76 N =

INTEGRATED TRIPLE CORRELATED DOUBLE SAMPLER
OPERATION MODE SELECTABLE: 1/3-Channel, 10Msps (typ), CCD/CIS Mode

PROGRAMMABLE GAIN AMPLIFIER: 0dB to +13dB
SELECTABLE OUTPUT MODE: Normal/Demultiplexed

OFFSET CONTROL RANGE: +400mV
+3V OR +5V DIGITAL OUTPUT
LOW POWER: 500mW (typ)

[ )
[ )
[ )
[ )
[ )
L)
L)
e LQFP-48 SURFACE MOUNT PACKAGE



Digital-to-Analog Converters—Main Selection Tree

D/A CONVERTERS

fg < 100kHz 100kHz < fg < 500kHz 500kHz < fg < 1MHz 1MHz < fs < 100MHz fg > 100MHz
DAC1220 DAC7634 DAC703 DAC702 DAC7800 DAC908
DAC1221 DAC7644 DAC707 DAC708 DAC7801 DAC900
DAC712 DAC7714 DAC709 DAC7541 DAC7802 DAC902
DAC714  DAC7724 DAC725 DAC7545 DAC904
DAC715  DAC7734 DAC80
DAC716 DAC7744 DAC811
DAC7611 DAC7512 DAC813
DAC7612 DAC7631
DAC7613 DAC7641
DAC7614 DAC7715
DAC7615 DAC7725
DAC7621 DAC7731
DAC7624 DAC7741
DAC7625

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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Digital-to-Analog Converters—Selection Tree and Guide

12-Bit

D/A CONVERTERS
fs < 100kHz

16-Bit |

20-Bit

DAC7512  DAC7624 DAC712 DAC7641 DAC1220
DAC7611  DAC7625 DAC714 DAC7644 DAC1221
DAC7612  DAC7714 DAC715 DAC7731
DAC7613  DAC7715 DAC716 DAC7734
DAC7614  DAC7724 DAC7631  DAC7741
DAC7615  DAC7725 DAC7634  DACT7744
DAC7621 Lowest
Power Grade
Resolution  Settling # Output Output Linearity Monotonic  Dissipation Price
Product Description (Bits) Time ( us) DJ/As Interface (V) V gee (%) (Bits) (mW) Package(s) (1000s)
DAC1220  20-Bit, Monotonic, Low Power 20 10ms 1 Serial +5 No +0.0015 20 3 SSOP-16 $6.25
DAC1221  20-Bit, Monotonic, 3V Operation 20 10ms 1 Serial +5 No 10.0015 20 1 SSOP-16 6.25
DAC712 16-Bit, 10ps, Parallel, Bipolar 16 10 1 Parallel +10 Yes  +0.003 15 600 DIP-28, SO-28 12.38
DAC714 16-Bit, 10ps, Serial, Bipolar 16 10 1 Serial +10 Yes  #0.0015 16 625 DIP-16, SO-16 12.38
DAC715 16-Bit, 10ps, Parallel, Unipolar 16 10 1 Parallel +10 Yes  +0.003 16 600 DIP-28, SO-28 12.38
DAC716 16-Bit, 10ps, Serial, Unipolar 16 10 1 Serial +10 Yes  #0.003 16 625 DIP-16, SO-16 12.38
DAC7631  16-Bit, Serial, +10V 16 10 1 Serial +2.5, #2.5 No +0.0015 16 8.5 SSOP-20 5.50
DAC7634  Quad, 16-Bit, Serial 16 10 4 Serial +2.5, 2.5 No +0.003 15 60 SSOP-48 18.97
DAC7641  16-Bit, Parallel, +10V 16 10 1 Parallel +2.5, 2.5 No +0.0015 16 25 TQFP-32 5.85
DAC7644  Quad, 16-Bit, Parallel 16 10 4 Parallel +2.5, *25 No +0.0045 15 15 SSOP-48 20.71
DAC7731  16-Bit, Serial 16 5 1 Serial +10 Yes  #0.0015 16 60 TQFP-48 7.80
DAC7734  Quad, 16-Bit, Serial, *10V 16 10 4 Serial +10 No +0.0015 16 185 SSOP-48 27.10
DAC7741  16-Bit, Parallel 16 5 1 Parallel +10 Yes #0.0015 16 60 TQFP-48 8.30
DAC7744  Quad, 16-Bit, Parallel, +10V 16 10 4 Parallel +10 No +0.0015 16 185 SSOP-48 29.58
DAC7512  12-Bit, Serial 12 10 1 Serial +V oo No 10.390 12 5.4 MSOP-8, SOT-23 2.15
DAC7611  12-Bit, Int Ref, Serial 12 10 1 Serial 4.095 Yes  #0.012 12 25 SO-8 5.25
DAC7612  12-Bit, Dual, Int Ref, Serial 12 10 2 Serial 4.095 Yes +0.012 12 3.7 SO-8 5.25
DAC7613  12-Bit, 10us, Parallel 12 10 1 Parallel +2.5,+2.5 No +0.024 12 4 SSOP-24 5.13
DAC7614  Quad, 12-Bit, Serial 12 10 4 Serial +2.5,+2.5 No +0.012 12 10 DIP-16, SO-16 9.15
DAC7615 Quad, 12-Bit, Serial, Double Buffered 12 10 4 Serial +2.5,+2.5 No +0.012 12 10 DIP-16, SO-16 9.15
DAC7621  12-Bit, Int Ref, Parallel 12 10 1 Parallel 4.095 Yes  #0.024 12 5 SSOP-20 5.90
DAC7624  Quad, 12-Bit, Parallel, Reset Midscale 12 10 4 Parallel +2.5,+2.5 No +0.012 12 10 DIP-28, SO-28 9.15
DAC7625  Quad, 12-Bit, Parallel, Reset Zero 12 10 4 Parallel +2.5,+2.5 No +0.012 12 10 DIP-28, SO-28 9.15
DAC7714  Quad, 12-Bit, Serial, *10V 12 10 4 Serial +10 No 10.024 12 90 SSOP-16, SOIC-20 9.75
DAC7715  Quad, 12-Bit, Serial, *10V 12 10 4 Serial +10 No 10.024 12 50 SSOP-20, PDIP-20  10.81
DAC7724  Quad, 12-Bit, Parallel, *10V 12 10 4 Parallel +10 No 10.024 12 90 SOIC-24, DIP-24 11.75
DAC7725  Quad, 12-Bit, Parallel, +10V 12 10 4 Parallel +10 No 10.024 12 30 SOIC-28, PDIP-28 11.75

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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Digital-to-Analog Converters—Selection Tree and Guide

D/A CONVERTERS
100kHz < fg < 500kHz
I
I I
12-Bit 16-Bit

DAC80 DAC703

DAC811 DAC707

DAC813 DAC709

DAC725
Lowest
Power Grade

Resolution  Settling # Output Output Linearity = Monotonic Dissipation Price

Product  Description (Bits) Time ( Hs) DJ/As Interface (V) Vger (%) (Bits) (mWw) Package(s) (1000s)
DAC703 16-Bit, General Purpose 16 8 1 Parallel +10 Yes  £0.0015 15 940 DIP-24, SO-24 $23.09
DAC707  16-Bit, pProcessor Compatible 16 8 1 Parallel +10 Yes  £0.003 14 950 DIP-28 28.38
DAC709 16-Bit, Byte Interface 16 8 1 Parallel +5, 10 Yes  £0.003 14 950 Hermetic-24 52.88
DAC725 Dual, 16-Bit 16 8 2 Parallel +10 Yes  #0.003 14 1175 DIP-28 41.21
DAC80 12-Bit, Industry Standard 12 4 1 Parallel +2.5,5,10 Yes +0.012 12 480 DIP-24, Hermetic-24 16.59
DAC811  12-Bit, Flexible Bus Interface 12 4 1 Parallel +5, 10 Yes  £0.006 12 800 DIP-28, SO-28 9.85
DAC813 12-Bit, Small Package, Flexible Interface 12 4 1 Parallel +5, 10 Yes  +0.006 12 330 DIP-28, SO-28 10.83

Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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Digital-to-Analog Converters—Selection Tree and Guide

D/A CONVERTERS
500kHz < fs < 1IMHz
12-Bit 16-Bit

DAC7541 DAC702

DAC7545 DAC708
Lowest
Power Grade

Resolution  Settling # Output Output Linearity Monotonic  Dissipation Price

Product Description (Bits) Time ( ps) DI/As Interface (mA) V' Rrer (%) (Bits) (mW) Package(s) (1000s)
DAC702 16-Bit, £1mA Output 16 8 1 Parallel +1 Yes +0.0015% 15 365 Hermetic-24 $62.59
DAC708 16-Bit, £1mA, 0 to —2mA Output 16 8 1 Parallel 0to-2, 1 Yes +0.003% 14 370 Hermetic-24 61.24
DAC7541 12-Bit, +1mA Output 12 1 1 Parallel +1 No +0.012% 12 30 DIP-18, SO-18 6.32
DAC7545 12-Bit, +1mA Output 12 2 1 Parallel +1 No +0.012% 12 30 DIP-18, SO-18 5.55

Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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Digital-to-Analog Converters—Selection Tree and Guide

D/A CONVERTERS
1MHz < fg < 100MHz

12-Bit

DAC7800

DAC7801

DAC7802
Lowest
Power Grade

Resolution  Settling # Output Output Linearity Monotonic  Dissipation Price

Product Description (Bits) Time ( Ms) D/As Interface (mA) V' Rrer (%) (Bits) (mWw) Package(s) (1000s)
DAC7800  12-Bit, Multiplying Serial 12 0.8 2 Serial +1 No +0.012% 12 1 DIP-16 $11.76
DAC7801  12-Bit, Byte Interface, Parallel 12 0.8 2 Parallel +1 No +0.012% 12 1 DIP-24 14.09
DAC7802  12-Bit, Full 12-Bit Interface 12 0.8 2 Parallel +1 No +0.012% 12 1 DIP-24 11.76

Some specifications have been estimated for comparison purposes. Refer to data sheets for guaranteed specifications.
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Digital-to-Analog Converters—Selection Tree and Guide

D/A CONVERTERS
fs > 100MHz
8-Bit 10-Bit 12-Bit 14-Bit
DAC908 DAC900 DAC902 DAC904

Lowest

Update Settling Power Grade

Resolution Rate Power Supply Time lout Dissipation Price

Product Description (Bits) (Msps) V) (mA) (ns) (mA) (mWw) Package(s) (1000s)

DAC904 lout 14 165 +2.7to+5.5 34 2510 0.1% 20 170 S0O-28, TSSOP-28 $16.30
DAC902 lout 12 165 +2.7t0+5.5 34 2510 0.1% 20 170 SO-28, TSSOP-28 12.50
DAC900 lout 10 165 +2.7to+5.5 34 2510 0.1% 20 170 S0O-28, TSSOP-28 5.75
DAC908 lout 8 165 +2.7to +5.5 34 25t0 0.1% 20 170 SO-28, TSSOP-28 2.95

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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Digital-to-Analog Converters—New Products

DAC908

—Sveea’, .- 8-Bit, 165Msps
DIGITAL-TO-ANALOG CONVERTER

DAC900

—Sveea’, _.-10-Bit, 165Msps
DIGITAL-TO-ANALOG CONVERTER

+VA BW +VD
DAC908
lout
LSB =
FSa \ Switches out
Current BYP
Sources
REFi / Segmented
Switches
Ll AN 7
Latches
%Bitl}m
O—
AGND CLK D7...D0 DGND
FEATURES
e SINGLE +5V OR +3V OPERATION
e HIGH SFDR
e LOW GLITCH: 3pV-s
e LOW POWER
e INTERNAL REFERENCE:

Optional Ext. Reference
Adjustable Full-Scale Range
Multiplying Option
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Digital-to-Analog Converters

+Vp BW +Vp
DAC900
10UT
LSB —_—
FSA \ Switches : lout
Current BYP
Sources
REFIN / Segmented
Switches
INT/EXT A
Latches PD
W
O—
AGND CLK D9...D0 DGND
FEATURES
SINGLE +5V OR +3V OPERATION
HIGH SFDR

LOW GLITCH: 3pV-s
LOW POWER: 170mW at 5V

INTERNAL REFERENCE:
Op