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High-Speed Amplifier PCB Layout Tips
Bruce Carter HPL

ABSTRACT

High-speed op amp circuit design requires special attention. This application brief presents
some tips for PCB layout.

The layout of a Texas Instruments EVM, designed for use with high-speed signals, can be used
as an example when designing PCBs incorporating high-speed op amps. Careful attention has
been given to component selection, grounding, power supply bypassing, and signal path layout.
Disregarding these basic design considerations could result in less than optimum performance
of a high-speed operational amplifier. Surface-mount components, selected because of the
extremely low lead inductance associated with this technology, help minimize both stray
inductance and capacitance. Also, because surface-mount components are physically small, the
layout can be very compact.

Tantalum power supply bypass capacitors at the power input pads help filter switching transients
from the laboratory power supply. Place power supply bypass capacitors as close as possible to
the IC power input pins in order to minimize the return path impedance. This improves high
frequency bypassing and reduces harmonic distortion. The GND sides of these capacitors
should be located close to each other, minimizing the differential current loops associated with
differential output currents. A proper ground plane on both sides of the PCB should be used with
high-speed circuit design. This provides low-inductive ground connections for return current
paths.

In the area of the amplifier input pins, however, remove the ground plane to minimize stray
capacitance and reduce ground plane noise coupling into these pins. This is especially important
for the inverting input pin. Capacitance as low as 1 pF at the inverting input can significantly
affect the amplifier’s response, or even induce oscillations.

In general, it is best to keep signal lines as short and as straight as possible. Incorporation of
microstrip or stripline techniques is also recommended when signal lines are greater than 1 inch
in length. These traces must be designed with a characteristic impedance of either 50 Ω or 75 Ω,
as required by the application. Such a signal line must also be properly terminated with an
appropriate resistor.

For fully differential op amps, circuit pathways should be made as symmetrical as possible for
both feedback pathways to minimize second and other even-harmonic content.

The printed-circuit board that is used with PowerPAD  packages must have features included in
the design to remove the heat from the package efficiently. As a minimum, there must be an
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area of solder-tinned-copper underneath the PowerPAD package. This area is called the thermal
land. The thermal land varies in size depending on the PowerPAD package being used, the PCB
construction, and the amount of heat that needs to be removed. In addition, this thermal land
may or may not contain thermal vias, depending on PCB construction. The requirements for
thermal lands and thermal vias are detailed in SLMA002 and SLMA004.

Finally, all inputs and outputs must be properly terminated, either in the layout or in the load
instrumentation. Unterminated lines, such as coaxial cable, can appear to be a reactive load to
the amplifier. By terminating a transmission line with its characteristic impedance, the amplifier’s
load then appears to be purely resistive, and reflections are absorbed at each end of the line.
Another advantage of using an output termination resistor is that capacitive loads are isolated
from the amplifier output. This isolation helps minimize the reduction in the amplifier’s
phase-margin and improves the amplifier stability resulting in reduced peaking and settling
times.
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 
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