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Varactor Characteristics
Varactors are diodes that exhibit large changes in capacitance when the reverse bias is varied. The capacitance of
a varactor decreases as the reverse bias is increased. A capacitance change ratio of greater than 5 is not
uncommon. See Figure 1 for a typical varactor voltage-capacitance characteristic.

Figure 1. Typical Varactor Voltage-Capacitance Characteristic
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Being able to vary the capacitance with a control voltage is useful especially in radio frequency (RF) applications.
Varactors can be used to tune systems for gain and phase alignment and they are also commonly used in voltage
controlled oscillator (VCO) applications.

Varactors exhibit a large positive temperature coefficient. The temperature coefficient also varies with the applied
reverse voltage. The temperature coefficient can vary between 100 PPM/�C  [parts per million (PPM) per degree
Celsius (C)] to over 1200 PPM/�C. See Figure 2 for a typical varactor capacitance temperature coefficient
characteristic.

In most closed applications, the large temperature coefficient that varactors exhibit is not of major concern but in
open-loop systems where performance is critical, it may be necessary to adjust the reverse bias voltage to account
for the capacitance drift over temperature. This application note describes how the DS1851 can be used to adjust
the reverse bias voltage over temperature to maintain a constant varactor capacitance.
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Figure 2. Typical Varactor Capacitance Temperature Coefficient
Characteristic
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Using DS1851 to Compensate for Varactor Capacitance Drift with
Temperature
The DS1851 is a dual 8-bit digital-to-analog converter (DAC) which also contains dual independent 40-byte lookup
tables (LUT) and an internal digital temperature sensor. The temperature sensor points to each location in the LUT
in 4�C increments over the temperature range from –40�C to +95�C. In this manner, the LUT can assign a unique
value to each DAC at any temperature to match a particular temperature coefficient.

Figure 3 demonstrates how the DS1851 can be used to set the capacitance of varactor diodes and also
compensate for the temperature coefficient. Since varactor diodes have a positive temperature coefficient and
since the capacitance decreases with increasing reverse bias, the LUT in the DS1851 needs to be  programmed
with increasing values for higher temperatures and decreasing values for lower temperatures.

Each DAC adjacent step in the DS1851 corresponds to a 3906 PPM step either up or down. The DAC step rate to
match the varactor temperature coefficient can be calculated from the following formula:

DAC Step Rate = 3906 PPM / [4�C x Varactor Temperature Coefficient (PPM/�C)]

As an example, if for a particular reverse bias setting the varactor has a 600 PPM/�C temperature coefficient, then
the LUT needs to be programmed to increase and decrease the DAC steps about every 1.63 positions to match the
varactor temperature coefficient. This could be implemented by programming 5 increasing/decreasing values over
an 8-byte range (8 bytes / 5 bytes = 1.6).
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Figure 3. DS1851 Varactor Temperature Compensation Circuit

Notes:
1) The maximum recommended capacitive load for the DS1851 is 1000pF.
2) The maximum output current drive for the DS1851 is 150µA.
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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
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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
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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
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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 
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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 
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