Featured

High Speed Amplifiers

= T ~—

Da-21 521 21 2RI S\ s

.
-

= " 0 Y m
N
NV Ims
\ 2 § -
Wi ¥

)]
=
Z
o
2
=
7
=
<
=

3

2012

ti.com/amplifiers


http://www.ti.com/lsds/ti/analog/amplifiersandlinears/amplifiersandlinears.page?DCMP=hpa_amp_general&HQS=amplifiers

Featured Amplifiers: Focused Applications

TI’s broad portfolio of high speed amplifiers delivers leading-edge performance, while enabling
customers to achieve more flexible designs with low power consumption. Key features include
wide bandwidth, low noise, low distortion, high slew rate, and high output current. With a
unique mix of these features, TI's high speed amplifiers provide a number of benefits including
increased dynamic range, enhanced accuracy, ease-of-use, exceptional signal fidelity, and

excellent performance-to-power ratio.

Low Noise Amplification

(Large Gain/High Speed: GBW > 50 MHz)
Industry’s lowest noise:

LMH6629 (0.68 nVy/Hz), LMH6624,
LMH6626 (1 nVy/Hz)

Unlimited cap load drive (>10 pF):

LM6171, LM6172

High slew rate (>1000 V/ps): LMH6554

Current Sensing (HV Motor Control)/Control
Loop (Error Amp)

RRIO, wide V, no output phase reversal:
LM7301, LM6142, LM6154

MOSFET Drivers

Unlimited cap load (>10 pF):

LM6171, LM6172, LM7121, LM8261, LM8272
High output current (>150 mA):

LM7372, LMH6629, OPA2674

Rail-to-rail output with low V.:

LMH6601, LMH6611, LMH6612, OPA355

Photodiode Interface

Large bandwidth: LMH6629 (4 GHz)

Low input capacitance: LMH6622

CM voltage range to the bottom rail

(single supply): LMH6601, LMH6654, LMH6655
Low Ibias under dark current condition:
OPAB57, LMH6601

Video Drivers
Large bandwidth (>400 MHz), high slew rate,
(>1500 V/ps):
LMH6702, LMH6703,
LMH6704, LMH6738,
LMH6739, LMH6551
Integrated filters:
THS7316, THS7372

Video Muxes
Large bandwidth (>400 MHz), high slew rate,
(>1500 V/us): LMH6570, LMH6572, LMH6574

Cable Drivers

Single ended: LMH6702, LMH6703, LMH6704
Differential: LMH6552, LMH6554, THS770006
Differential high voltage (>9 V, .):

LMH6550, LMH6551
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Digital Variable Gain Amplifiers (DVGAs)

Enable Higher Performance Wideband Radio Systems
LMH6521, LMH6522

The LMH6521 and LMH6522 dual- and quad-channel DVGAs provide superior linearity
performance over a wide frequency range, making them an ideal solution for the most
challenging multi-channel wideband wireless systems.

Key Features

LMH6521 Dual DVGA LMH6521 0IP3 vs Frequency

e Gain range: 31.5 dB, gain step size: 0.5 dB 60
e 3 dB bandwidth: 1200 MHz W ATT=0dB
e Gain control modes: Parallel, serial (SPI), pulse 55 ' ' ' | maoas
e OIP3: 48.5 dBm @ 200 MHz 50 W ATT=24dB
¢ Noise figure: 7.3 dB _
e Channel-channel gain matching: +0.04 dB é

'l
LMH6522 Quad DVGA 5
e Gain range: 31 dB, gain step size: 1 dB 35
e 3dB bandwidth: 1400 MHz
e Gain control modes: Parallel, serial (SPI) 30
e Noise figure: 8.5 dB Pour =4 dBm/tone
e OIP3: 49 dBm @ 200 MHz 250 100 200 300 400 500 600
e Channel-channel gain matching: +0.15 dB Frequency (MHz)

Increase System Dynamic Range in Test & Measurement Applications
LMH6518

The LMH6518 DVGA delivers excellent gain Noise Figure vs Gain
control and distortion performance with 28 - -
customizable features that enable precise 26 |f="10 MHz . y
. L . .. 24 |-Rs =500 on each input Ll
signal acquisition and offers superior timing 2 >
performance critical for real time signal 20 il
measurement with additional features, including 18 1 i
auxiliary output and overvoltage clamp. g :E Preamp LG e
. 1l o
Key Features H_E_’ 12
e Gain range: 40 dB, gain step size: 2 dB 8 12 e
e 3 dB bandwidth: 900 MHz 2 5 e
e HD2/HD3 @ 100 MHz: -50/-53 dBc 4 et amp HE —
* Rise/fall time: <500 ps 2 i
e Recovery time: <5 ns 00 5 10 15 20
¢ Propagation delay variation: 100 ps Ladder Attenuation (dB)
e Auxiliary output, overvoltage clamp
Select DVGA Portfolio
LMH6514 LMH6515 LMH6518 LMH6521 LMH6522
Gain range/step (dB) ‘ 42/6 311 40/2 31/0.5 311
BW (MHz) ‘ 600 600 900 1200 1400
HD2/3 (dBc) ‘ 82/70@100MHz | 80/60@100MHz | —44/-50@250MHz | —84/~-83@200MHz | —78/~75@ 200 MHz
NF (dB) ‘ 8.3 8.3 135 73 85
0IP3 (dBm) \ 34 @ 250 MHz 34 @ 250 MHz 26 @ 250 MHz 46.5 @ 250 MHz 49 @ 200 MHz
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Programmable Differential Amplifiers (PDAs)

Optimized Noise and Distortion Performance Over Entire Gain Range

LMH6881, LMH6882

TI's new breed of amplifier, the programmable

differential amplifier (PDA), combines the
best of fully differential amplifiers (FDAs)

and variable gain amplifiers (DVGAS). The
LMH6881 single and LMH6882 dual PDAs
provide optimized noise, distortion, and
bandwidth performance over a 6 dB to 26
dB gain range, giving system designers a
single device for use in many applications,
such as wireless communications, military,
medical and test & measurement. The
LMHG6882’s channel gain matching of 0.2 dB
and phase matching of 1.5° provide excellent
image rejection for wideband zero IF and I/Q
sampling applications.

Key Features
e Gain range: 20 dB, gain step size: 0.25 dB
e Gain control: SPI, parallel mode
e Bandwidth: 2.4 GHz
e Excellent noise/distortion performance
over entire gain range
0 9.7 dB noise figure
0 44 dBm OIP3 @ 100 MHz
0 -100 dBc HD3 @ 100 MHz
e DC/AC coupling
¢ Single-ended-to-differential conversion

World’s First Programmable
Differential Amplifier

e Combines the best of FDAs and DVGAs
¢ Optimized performance over entire gain range
¢ One chip, one design, many applications

Featured High Speed Amplifiers

LMH6882 Noise Figure vs Voltage Gain
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Key Benefits

¢ Flexible design eliminates need to tweak design
for various use cases or applications with
different gain settings

¢ No external resistors reduces BOM cost and
board area and eliminates errors introduced by
resistor mismatch

e Maintains high frequency distortion performance
over entire gain range with minimal bandwidth
variation to gain, enabling flexible systems
while eliminating need for multiple amplifiers for
different gain settings

e Superior image rejection makes it ideal for
1/Q sampling to zero-IF/direct-conversion
applications

e DC to high frequency operation eliminates the
need for a balun
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Fully Differential Amplifiers (FDAS)

High Performance High Speed Ultra Linear FDA

LMH6554
The LMH6554 wideband FDA with differential Frequency Response vs Gain
current feedback allows operations at ) -
gains greater than unity without sacrificing 1 Ay =1VN .
bandwidth or output noise. With >800 MHz o AN TR =20
0.1 dB gain flatness, it can achieve high a
accuracy for wideband signal amplification. s 2 \L
The LMH6554’s low noise and high linearity 2 3 Ay =4 VN ¢
enable very low output noise and low g 4 \
distortion performance even at high gain. g -5 Ay = 8 UVt
E
Key Features 2 4 H-
e 3 dB bandwidth: 2.8 GHz -8 H
e OIP3 @ 150 MHz: 46.5 dBm 9 Vo =02V o I
e HD2/HD3 @ 75 MHz: -96/-97 dBc -101 o 100 1000 10000
e Slew rate: 6200 V/ps Frequency (MH2)
Enable Highest Accuracy Conversion
THS4521
The THS4521 is a negative-rail input, rail-to- 1 kHz FFT
rail output, fully differential amplifier operating 0
from a single +2.7 to +5V supply. The low G=1
1 mA/channel quiescent current and power 20 2::,“?:,; “a
down capability to 1 pA make it a good -40 Vg=5V
choice for low power applications. The output g 60 Load =2x49.90 +2.2nF
common-mode control with low offset and =
drift allows for DC-coupling in high-accuracy g -80
data acquisition systems. g—wo
-120 |
Key Features
« Bandwidth: 150 MHz -0
e Slew rate: 490 V/us -160 0 . o 2 16 0 20 2
e Quiescent current: 1.14 mA/ch Frequency (kHz)
e Input voltage noise: 5 nV/y/Hz
Select FDA Portfolio
LMH6550 LMH6551 LMH6552 LMH6553 LMH6554 LMH6555
BW (MHz) 400 370 1500 900 2800 1200
HD2/3 (dBo) -78/-88 @ -85/-72@ -92/-93 @ -79/-90@ -102/-110 @ -60/-67 @
20 MHz 20 MHz 20 MHz 20 MHz 20 MHz 250 MHz
SR (V/pis) 3000 2400 3800 2300 6200 1300
Isupply (max) (mA) 24 145 25 33 57 150
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Design Resources and References

bl

Tl E2E™
Community

E2E High Speed Amplifier Forum
ti.com/e2ehsa

Get more information on the high speed amplifier family of products at
ti.com/amplifiers

o Watch videos

e Find companion products

» Download datasheets

e Order samples and evaluation modules

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject
to TI's standard terms and conditions of sale. Customers are advised to obtain the most current and complete information about Tl
products and services before placing orders. Tl assumes no liability for applications assistance, customer’s applications or product
designs, software performance, or infringement of patents. The publication of information regarding any other company’s products or
services does not constitute TI’s approval, warranty, or endorsement thereof.

The platform bar and E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com

www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

TI E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

Wwww.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

e2e.ti.com
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