
Welcome! 
Texas Instruments New Product Update 

• This webinar will be recorded and available at www.ti.com/npu

• Phone lines will be muted

• Please post questions in the chat or contact your sales person or field 

applications engineer 
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Agenda

• What is a transimpedance amplifier?

• Common transimpedance applications

– Time of Flight (ToF) & LIDAR

– Distance measurement

– Communications

• Discrete transimpedance amplifiers

• Integrated transimpedance amplifiers

– Ambient light cancelation

– Current clamp & overload protection

– Variable gain

– Multiple channels & multiplexing
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About Me
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Anthony Vaughan

• High speed amplifier marketing (Tucson, AZ)

• Joined TI in 2002

– 5 years = Marketing (high speed amplifiers – Tucson, AZ)

• TI liaison for University of Arizona Autonomous Vehicle Club

• Sponsored several senior design projects at UArizona (LIDAR RC Car)



What is a transimpedance amplifier?
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A transimpedance amplifier (TIA) is used to convert an input current to an output voltage



Basic transimpedance circuit
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A basic transimpedance circuit converts a 

current input to a voltage output



Basic transimpedance circuit
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circuit is a current source through a resistor



Basic transimpedance circuit
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A basic transimpedance circuit converts a 

current input to a voltage output

The simplest form of a transimpedance 

circuit is a current source through a resistor

One of the most common types of current 

sources is a photodiode



Why not just use a resistor instead of a TIA? 
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Why not just use a resistor instead of a TIA? 
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Why not just use a resistor instead of a TIA? 
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High output impedance equal to RL

Output loading will effect the circuit’s gain
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Why not just use a resistor instead of a TIA? 
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High output impedance equal to RL

Output loading will effect the circuit’s gain

Circuit time constant is determined by RL

multiplied by the input capacitance CD
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It is better to use a TIA! 
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Common transimpedance applications
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Many products use photodiodes and require a transimpedance amplifier

Automotive LiDAR Fiber Optics
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Digital Data

Integrated TIA

Some TI TIAs integrate a fully differential ADC driver
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OPA85x discrete transimpedance amplifiers

Name Input type Gain BW Stable gain Applications benefit

OPA855 Bipolar 8.0 GHz 7 V/V
Best noise at lower gains

Highest bandwidth possible

OPA856 Bipolar 1.2 GHz (BW) Unity
Unity gain suitable for clamping

Good noise performance for low gains

OPA857 FET
130MHz closed loop @ 5kΩ

105MHz closed loop @ 20kΩ

Integrated gain settings for 5kΩ

and 20kΩ transimpedance gains

OPA858 FET 5.5 GHz 7 V/V
Best noise performance at high gains

High bandwidth and low input current

OPA859 FET 900 MHz (BW) Unity 
Maximum application flexibility

Good high gain noise performance

Production

Production

Production

ProductionQ100

Q100

Q100

AEC Q100 automotive qualified devices

Production



Integrated TIA LMH32401
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• 450MHz closed loop bandwidth

• Ambient light cancelation

• Current clamp & overload protection

• Integrated programmable gain

• 2KΩ transimpedance gain

• 20KΩ transimpedance gain

• Integrated fully differential ADC driver

• Common mode voltage pin

• Temperature range -40˚C to +125˚C

• Small 3mm x 3mm VQFN package

FDA

LMH32401:

www.ti.com/product/lmh32401

Production

http://www.ti.com/product/lmh32401


Integrated quad channel TIA LMH32404
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• 350MHz closed loop bandwidth

• 4 input channels & 4 differential output channels

• 10ns channel switching time

• Output switches for multiplexing 

• Ambient light cancelation

• Current clamp & overload protection

• Integrated 20KΩ transimpedance gain

• Integrated fully differential ADC driver

• Common mode voltage pin

• Temperature range -40˚C to +125˚C

• Small 5mm x 4mm VQFN package

LMH32404:

www.ti.com/product/lmh32404-Q1

Sampling

http://www.ti.com/product/lmh32404-Q1


Integrated quad channel TIA LMH32404
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to more

channels



Time of Flight and LIDAR application brief
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https://www.ti.com/lit/an/sboa337/sboa337.pdf

https://www.ti.com/lit/an/sboa337/sboa337.pdf
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Visit www.ti.com/npu
For more information on the New Product Update 

series, calendar and archived recordings

http://www.ti.com/npu
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IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. TI grants you
permission to use these resources only for development of an application that uses the TI products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other TI intellectual property right or to any third party
intellectual property right. TI disclaims responsibility for, and you will fully indemnify TI and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.
TI’s products are provided subject to TI’s Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s
applicable warranties or warranty disclaimers for TI products.IMPORTANT NOTICE
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