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Remote sensing for power supplies

Remote sensing is widely used in 
telecommunication applications 
to meet the demanding accuracy 
requirements of critical ASICs and 
processors. This article discusses 
design considerations for remote 
sensing, including power-plane 
shortages, component placement, 
parasitic resistance, and potential 
oscillations. Also, a practical exam-
ple demonstrates the effectiveness 
of a high-frequency bypass capaci-
tor for mitigating oscillations asso-
ciated with remote sensing.

In high-end telecommunication 
applications, the designer often 
faces the challenges of delivering 
power across large-scale printed 
circuit boards. To give precious 
real estate to critical ASICs and 
processors, the power supplies are 
often allocated to the corner or 
edge of the board. To compensate 
for the resistive drop of the power 
path, remote sensing is often 
used—especially for low-voltage, 
high-current applications. If not 
attended to, the dynamic nature 
of the load coupled with the para-
sitic resistance of the power path 
may affect the operation of the 
power supply.

Reducing power-path impedance
The available power planes can be used to reduce the DC 
voltage gradient to within regulation tolerance. The power 
plane helps with DC-regulation accuracy and improves 
system efficiency by reducing the resistive drop along the 
power path.

Splitting the output capacitance
It is important for a dynamic load such as a gate driver to 
split the output capacitance between the supply and the 
remote load. The output capacitance at the remote load 
acts as a bypass capacitor for the dynamic load, reducing 
the ripple/noise current from the delivering path. It also 
stabilizes the output voltage at a remote sensing point, 
which makes both the monitoring and the sensing cir-
cuitry more accurate and reliable.

High-frequency bypass capacitor
Adding a high-frequency bypass capacitor at the local 
power supply is also beneficial. Modern converters are often 
equipped with a differential amplifier for remote sensing. 
Two sensing resistors are located near the remote side and 
connect the load voltage back to the controller by differen-
tial pairs. As shown in Figure 1, the Texas Instruments (TI) 
TPS40400 synchronous buck controller has a dedicated 
differential amplifier that compensates for the voltage 
drop across the power-path parasitic resistance (RP).

If there is no dedicated differential amplifier, the power 
supply can still be remotely sensed. A remote sense resis-
tor can connect the load voltage back to the converter, 
compare the load voltage to the reference voltage, and 
regulate the output voltage. Figure 2 shows the TI 
TPS62110 step-down converter configured to remotely 
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Figure 1. Remote feedback to differential amplifier compensates for 
parasitic-resistance voltage drop
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Figure 2. Remote sensing via resistor RSNS regulates the output for 
RP voltage drop
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sense the load and regulate the output for any  
parasitic-resistance (RP) voltage drop.

However, when a dynamic load is applied as 
illustrated in Figure 2, the remote sense line picks 
up the dynamic voltage and tries to compensate 
for the voltage drop across the parasitic resistance 
(RP). This may result in a low-frequency oscillation 
due to the controller propagation delay. It appears 
as slight jittering on the switching waveform and 
causes elevated ripple on the output side. A high-
frequency bypass capacitor (CBypass) can easily 
remedy the situation. It filters out the high- 
frequency dynamic voltage while keeping the  
characteristics of DC remote sensing.

A 7-V gate-drive power supply with a 1-μF 
bypass capacitor was tested with the TPS62110 
step-down converter. Figure 3 shows an output  
ripple with 33-kHz oscillation that occurred when 
no bypass capacitor was used. Figure 4 shows that 
the addition of a 1-μF bypass capacitor clearly 
removed the 33-kHz oscillation from the output 
voltage and resulted in a low output ripple of 20 mV, 
which was 0.3% of the regulated voltage.
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Figure 3. Original output ripple with 33-kHz oscillation
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Figure 4. Low output ripple with oscillation removed by 
1-μF bypass capacitor
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重要声明

德州仪器(TI) 及其下属子公司有权在不事先通知的情况下, 随时对所提供的产品和服务进行更正、修改、增强、改进或其它更改，
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量控制技术。除非政府做出了硬性规定 , 否则没有必要对每种产品的所有参数进行测试。

TI 对应用帮助或客户产品设计不承担任何义务。客户应对其使用TI 组件的产品和应用自行负责。为尽量减小与客户产品和应用相关
的风险，客户应提供充分的设计与操作安全措施。

TI 不对任何TI 专利权、版权、屏蔽作品权或其它与使用了TI 产品或服务的组合设备、机器、流程相关的TI 知识产权中授予的直接
或隐含权限作出任何保证或解释。TI 所发布的与第三方产品或服务有关的信息，不能构成从TI 获得使用这些产品或服务的许可、授
权、或认可。使用此类信息可能需要获得第三方的专利权或其它知识产权方面的许可，或是TI 的专利权或其它知识产权方面的许可。

对于TI 的产品手册或数据表，仅在没有对内容进行任何篡改且带有相关授权、条件、限制和声明的情况下才允许进行复制。在复制
信息的过程中对内容的篡改属于非法的、欺诈性商业行为。TI 对此类篡改过的文件不承担任何责任。

在转售TI 产品或服务时，如果存在对产品或服务参数的虚假陈述，则会失去相关TI 产品或服务的明示或暗示授权，且这是非法的、
欺诈性商业行为。TI 对此类虚假陈述不承担任何责任。

TI 产品未获得用于关键的安全应用中的授权，例如生命支持应用（在该类应用中一旦TI 产品故障将预计造成重大的人员伤亡），除
非各方官员已经达成了专门管控此类使用的协议。购买者的购买行为即表示，他们具备有关其应用安全以及规章衍生所需的所有专业
技术和知识，并且认可和同意，尽管任何应用相关信息或支持仍可能由TI 提供，但他们将独力负责满足在关键安全应用中使用其产 品及TI
产品所需的所有法律、法规和安全相关要求。此外，购买者必须全额赔偿因在此类关键安全应用中使用TI 产品而对TI 及其 代表造成的损失。

TI 产品并非设计或专门用于军事/航空应用，以及环境方面的产品，除非TI 特别注明该产品属于“军用”或“增强型塑料”产品。只 有TI
指定的军用产品才满足军用规格。购买者认可并同意，对TI 未指定军用的产品进行军事方面的应用，风险由购买者单独承担，
并且独力负责在此类相关使用中满足所有法律和法规要求。

TI 产品并非设计或专门用于汽车应用以及环境方面的产品，除非TI 特别注明该产品符合ISO/TS 16949 要求。购买者认可并同意，
如果他们在汽车应用中使用任何未被指定的产品，TI 对未能满足应用所需要求不承担任何责任。
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