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The Need for a Specialized Power Integrity Probe

Would you like to minimize oscilloscope and probe noise when measuring DC power 
rails? Do you need more offset than is available in your oscilloscope so you can zoom-in 
to view and analyze small signals on top of DC power supplies? Would you like to have 
input impedance greater than 50 Ω at DC so your oscilloscope doesn’t load your DC 
power rails? Do you need more bandwidth so you can track down transients on your 
DC power supplies that can adversely affect your clock and data? If so, the Keysight 
Technologies, Inc. N7020A power rail probe is the right tool for the job.

Developed specifically to help engineers with precise DC power rail testing, the N7020A 
power rail probe was designed to minimize noise and maximize the offset range of the 
measurement system while providing high bandwidth and low target loading. 

The Challenge

The increased functionality, higher density, and higher frequency operation of many 
modern electronic products has driven the need for lower supply voltages. It is common 
in many designs today to have 3.3, 1.8, 1.5 and even 1.1V DC supplies—each of them 
having tighter tolerances than in previous product generations.

Engineers need to zoom-in on power rails to look for transients, measure ripple, and 
analyze coupling. An oscilloscope often does not have enough offset to be able to shift 
the DC power rail to the center of the screen for the required measurements. Placing 
a DC blocking capacitor in the signal path eliminates the offset problem but also 
eliminates relevant DC information such as DC supply compression or low frequency 
drift.

A low noise measurement solution is of paramount importance so it doesn’t confuse 
the noise of the probe and oscilloscope with the noise and ripple of the DC supply being 
measured. Using probes (active or passive) that are higher than 1:1 attenuation can help 
with the offset difficulty but will also decrease the signal-to-noise ratio and negatively 
affect measurement accuracy. Using the oscilloscope’s 50 Ω input with a passive coaxial 
cable offers a 1:1 attenuation ratio probing method but results in higher-than-desired DC 
loading of the supply being measured and has the offset limitations mentioned earlier. 
Ripple, noise, and transients riding on DC supplies are a major source of clock and date 
jitter in digital systems. Dynamic loading of the DC supply by the processor, memory, 
or similar items occurs at the clock frequency and can create high speed transients 
and noise on the DC supply. Designers need high-bandwidth tools to evaluate and 
understand high-speed noise and transients on their DC power rails.

Using the N7020A power rail probe, with 2 GHz bandwidth and 50 kΩ DC resistive loading, to see 
the AC and DC components of a DC power rail.

专用电源完整性测量探头需求

测量直流电源时，您是否希望最大限度地降低示波器和探头噪声？您是否需要增加示波

器现有偏置以放大显示并分析直流电源的小信号？您是否需要 50 Ω 以上的直流输入阻

抗，以避免示波器增加直流电源轨负载？是否需要更宽的带宽以跟踪直流电源瞬态，避

免对时钟和数据造成不利影响？如果您有以上需求，Keysight N7020A 电源完整性探头

是您的理想选择。

N7020A 电源完整性探头旨在满足工程师的精确直流电源轨测试需求，能够最大限度地

降低测量系统噪声并扩展偏置范围，同时提供宽带宽和较低的目标负载。

挑战

当代电子产品的功能日益丰富，密度持续增加，而且工作频率不断提升，带动低压电源

需求增强。3.3、1.8、1.5 甚至 1.1V 直流电源目前已十分普遍，而此类电源的容限要求

均高于此前产品。

工程师需要放大电压轨以查看瞬态、测量波纹并分析耦合。示波器偏置通常无法支持直

流电源在屏幕中央显示并完成必要的测量。在信号路径添加隔直电容可以解决偏置问题，

但也会消除直流电源压缩或低频漂移等相关直流信息。

低噪声测量解决方案十分重要，因为低噪声可以避免探头和示波器噪声与测得直流电源

噪声和波纹混淆。应用衰减比高于 1:1 的（有源或无源）探头能够帮助缓解偏置问题，

但同时也会降低信噪比和测量精度。使用示波器的 50 Ω 无源同轴电缆输入可以提供 1:1 

衰减比的探测方法，但会导致被测电源直流负载高于预期，以及之前提到的偏置限制。

直流电源波纹、噪声和瞬态是造成数字系统时钟和数据抖动的主要原因。处理器、存储

器或类似元器件可能产生时钟频率的直流电源动态负载，进而造成直流电源高速瞬态和

噪声。设计人员需要使用宽带宽工具测试并分析直流电压轨的高速噪声和瞬态。

2 GHz 带宽和 50 KΩ 直流负载的 N7020A 电源完整性探头可以显示直流电源轨的交流和直流分量。
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Key Probe Characteristics

Low noise: The N7020A power rail probe is a 1:1 attenuation ratio active probe. This low 
attenuation ratio provides a superior signal-to-noise ratio compared to other probes, 
both passive and active. This means users are not giving up margin to measurement 
system noise and get a clear picture of all the details of their signal.

Large offset range: ± 24 V of probe offset. This enables users to center the signal on 
screen and zoom-in to observe and measure signal details.

Low DC loading: The N7020A power rail probe has a large 50 kΩ DC input impedance, 
minimizing the probe DC loading of the rails it probes.

High bandwidth: With 2 GHz bandwidth, the N7020A power rail probe can capture fast 
transients and noise caused by switching currents within the user’s system.

The Keysight N7020A power rail probe for 
power integrity measurements.

N7020A power rail probe and included accessories: N7021A coaxial “pigtail” probe heads, N7022A 
main cable and N7023A browser.

探头关键特征

低噪声：N7020A 探头是 1:1 衰减比的有源探头。与其他探头（有源探头和无源探头）相比，

低衰减比可以提供更出色的信噪比。这就意味着用户能够在保证测量系统噪声裕量的同

时清楚地获得他们信号的所有细节。

宽偏置范围：± 24 V 探头偏置，允许用户在屏幕中央显示信号，放大观察并测量信号

细节。

低直流负载：N7020A 探头具有大 50 kΩ 的直流输入阻抗，能够最大限度地降低对电源

轨探头的直流负载。

高带宽：N7020A 电源完整性探头具有 2 GHz 带宽，能够捕获由用户系统内电流切换引

起的快速瞬变和噪声。

适用于电源完整性测量的 Keysight N7020A 探头。

N7020A 探头和附件 N7021A 同轴“尾纤”（pigtail）探头前端、N7022A 主电缆和 N7023A 点测前端。
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Key measurements
 – Supply drift: Because the probe passes through both AC and DC signal components 

to the oscilloscope, it is possible to accurately measure low frequency DC supply 
drift or supply compression.

 – PARD (periodic and random disturbances): The probe’s extremely low noise means 
that it will not contribute significant error to measurements of the DC supplies ripple 
and noise.

 – Load response: The large input active voltage range of the N7020A power rail probe 
makes it possible to analyze large deviations of the DC supply that may result from 
dynamic loading.

 – High-frequency transient and noise characterization: With 2 GHz of bandwidth, 
the probe can help characterize transients and noise on the DC supply that may be 
offensive to clocks and digital data.

主要测量

–  电源漂移：探头同时向示波器传输交流和直流信号分量，可用于精确测量低频直流

电源漂移或电源压缩。

–  PARD（周期和随机干扰）：探头极低的噪声可以确保直流电源波纹和噪声测量精度。

–  负载响应：N7020A 探头具有宽泛的有源输入电压范围，可用于分析动态负载造成

的直流电源偏移。

–  高频瞬态和噪声表征：凭借 2 GHz 带宽，探头能够帮助表征可能影响时钟和数字数

据的直流电源瞬态和噪声。

周期和随机干扰

时间

时间

负载

负载突变

时间

标准

输出量

负载效应

边缘

负载效应

负载效应过冲幅度

负载效应瞬态

恢复时间

负载效应

稳定时间

负载稳定效应
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N7022A 主电缆探头和 N7021A 尾纤电缆探头前端 N7023A 点测探头前端

探头带宽（-3 dB） 2 GHz 350 MHz

衰减比 1:1

上升时间（计算值，10-90%） 175 ps 1.0 ns

偏置范围 ± 24 V

输入阻抗（直流）1 50 kΩ

输入动态范围 ± 850 mV

探头噪声 连接到的示波器的噪声的 10%

探头类型 单端

随附配件 N7021A 同轴尾纤探头前端（3 个）

N7022A 主电缆

N7023A 点测探头前端

最大无损输入电压 ± 30 V（直流 + 交流峰值）

输出阻抗 50

电缆长度 N7021A 同轴尾纤探头前端：8 英寸

N7022A 主电缆：48 英寸

N7023A 点测探头：45 英寸

工作环境温度 探头：-10 至 55 ℃

N7021A 主电缆，N7022A 同轴尾纤探头前端：-40 至 85 ℃

N7023A 点测探头：-10 至 55 ℃

非工作环境温度 探头：-30 至 70 ℃

N7021A 主电缆，N7022A 同轴尾纤探头：-40 至 85℃

N7023A 点测探头：-30 至 70 ℃

工作湿度 探头：高达 85% 相对湿度（RH）

N7021A 主电缆，N7022A 同轴尾纤探头：高达 85% 相对湿度（RH）

N7023A 点测探头：31 ℃时高达 80% 相对湿度（RH），50 ℃ 时直线下降至 40% 相对湿度（RH）

非工作湿度 探头：高达 85% 相对湿度（RH）

N7021A 主电缆，N7022A 同轴尾纤探头前端：高达 85% 相对湿度（RH）

N7023A 点测探头：高达 85% 相对湿度（RH）

工作海拔高度 4,600 m

非工作海拔高度 15,300 m

标准保修期 1 年（可付费延长保修）

1. 特指技术指标
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Compatible Oscilloscopes

The N7020A probe is compatible with the Keysight oscilloscopes shown below. Up to 
four probes can be connected to the oscilloscope at the same time. The table also lists 
the minimum required firmware version for the oscilloscope.

The N7020A probe is designed for oscilloscopes with 50 Ω AutoProbe interface channel 
inputs. The AutoProbe interface provides the power to the probe.

Table 5. Compatible oscilloscopes

Infiniium oscilloscopes Required firmware version
S-Series ≥ 5.20
9000 Series ≥ 5.20
6000 X-Series ≥ 6.10
4000 X-Series ≥ 4.00
3000T X-Series ≥ 4.00
3000A X-Series ≥ 2.39

Is your oscilloscope software up-to-date? Keysight periodically releases software 
updates to support your probe, fix known defects, and incorporate product 
enhancements. To download the latest firmware, go to www.keysight.com and search 
for the oscilloscope’s topic. Click on the “Drivers, Firmware & Software” tab.

When using a N7020A probe with an Infiniium S-Series oscilloscope, users will achieve 
precise measurements. Infiniium S-Series oscilloscopes provide support for 10 vertical 
bits in hardware for vertical sensitivities as small as 16 mV full screen. This means all  
10 bits of the ADC are used to produce a resolution of 16.6 uV.  S-Series noise at  
1 mV/div with 1 GHz bandwidth is 90 uV AC rms, and lower noise levels can be achieved by 
averaging or additional bandwidth limiting.

兼容的示波器

N7020A 探头可以与以下是德科技示波器结合使用。多达 4 个探头可同时连接示波器。

图表中列出了示波器所需的最低固化软件版本。

N7020A 探头专为带有 50 Ω AutoProbe 接口通道输入的示波器而设计。AutoProbe 接口

为探头提供电源。

表 5. 兼容的示波器

Infiniium 示波器 所需的固化版本

S 系列 ≥ 5.20

9000 系列 ≥ 5.20

6000 X 系列 ≥ 6.10

4000 X 系列 ≥ 4.00

3000T X 系列 ≥ 4.00

3000A X 系列 ≥ 2.39

是否您的示波器软件是最新的？是德科技定期发布探头软件更新，修复已知缺陷，增强

产品性能。请访问 www. keysight.com 下载最新固件并搜索示波器主题。点击“驱动、

固件和软件”标签。

N7020A 探头与 Infiniium S 系列示波器结合可以确保精确测量。Infiniium S 系列示波器

提供 10 垂直位硬件支持，可实现 16 mV 的垂直灵敏度全屏显示，意味着用户可以应用 

10 位数模转换器（ADC）全部位数来产生 16.6 uV 的分辨率。1 mV/格和 1 GHz 带宽时，

S 系列的噪声为 90 uV 交流有效值，并且能够借助平均值计算或额外的带宽限制进一步

降低噪声电平。
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The N7020A power rail probe comes with a set of three N7021A pigtail cables and an 
N7022A main cable.

N7021A Pigtail Cables

The Keysight Technologies  N7021A pigtail cables are a replaceable accessory for use 
with the N7020A oscilloscope power rail probe. These cables are intended to be solder-
connected to the power rail of interest and connected to the N7020A power rail probe’s 
main cable. The cables have a small diameter so they occupy less space and are very 
flexible. They are constructed of high-quality materials, and their solid center conductor 
can withstand multiple soldering and unsoldering cycles so the cables can be reused.

Small size: Constructed of small-diameter flexible coax to minimize intrusions into target 
systems.

Durable: Solid center conductor can be soldered and unsoldered multiple times allowing 
these cables to be reusable.

Convenient: Pre-trimmed—no cable preparation necessary—and come three to a 
package.

SMA termination: Have SMA terminations for easy, reliable connection to the N7020A 
power rail probe.

N7022A Main Cable

The N7022A main cable is a replacement cable for the Keysight N7020A oscilloscope 
power rail probe. It is designed to be flexible and durable while still providing high signal 
fidelity.

Durable: Constructed of high-quality materials to withstand repeated flexing, twisting, 
and bending.

Convenient: 1.2 m (48”) length makes for easy connection to the target without the need 
to have the oscilloscope nearby.

SMA termination: Has SMA terminations for easy, reliable connection to the N7020A 
power rail probe.

The Keysight N7020A power rail probe and 
included accessories probing a target with 
the included coaxial pigtail probe head 
(N7021A).

High temperature capable: Can be used to make measurements inside temperature chambers from 
–40 to 85 °C.

N7020A 电源探头配有一组三条 N7021A 尾纤电缆和一条 N7022A 主电缆。

N7021A 尾纤电缆

N7021A 尾纤电缆是一个用于 Keysight N7020A 示波器电源探头的可置换附件。此类电

缆通常通过焊接与待测导电轨连接，然后与 N7020A 电源探头的主电缆连接。N7021A 

电缆的直径较小，因此占用空间少且十分灵活。N7021A 电缆采用优质材料，中心实心

导体支持重复焊接和拆焊，能够实现电缆的重复使用。

尺寸小巧：使用直径较小的柔性同轴电缆制成，可以最大限度地减少对目标系统的影响。

坚固耐用：中心实心导体支持多次反复焊接和拆焊，可以确保电缆重复使用。

方便易用：预整理电缆无需制备，并且标配一组共三条电缆。

SMA 端接：SMA 端接可以方便地与 N7020A 电源探头建立可靠连接。

Keysight N7020A 电源探头及随附配件可与随

附的同轴尾纤探头（N7021A）结合使用以探

测目标。

耐高温电缆；支持高达 -40 至 85 ℃ 的温度箱内测量。

N7022A 主电缆

N7022A 主电缆是一款用于 Keysight N7020A 示波器电源探头的可替换柔性电缆，坚固

耐用，而且具有极高的信号保真度。

坚固耐用：采用优质材料，能承受反复弯曲、扭转和弯折。

方便易用：1.2 米（48 英寸）长度，无需靠近示波器与目标即可轻松建立连接。

SMA 端接：SMA 端接可以方便地与 N7020A 电源探头建立可靠连接。
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Included Accessories

Keysight N7023A power rail probe browser and included browser 
accessories
The N7023A power rail probe browser is intended for use with the Keysight N7020A 
power rail probe. The N7023A browser leverages the mechanical components from our 
popular passive probes to create a convenient browsing style accessory for the N7020A 
power rail probe. 

 – 350 MHz bandwidth
 – 1:1 attenuation ratio
 – SMT clip for hands-free probing of capacitors
 – Twin lead adapter for connecting to 2-pin headers or other accessories
 – Replacement spring loaded and rigid tips included

随附配件

是德科技 N7023A 点测探头前端和随附配件

N7023A 点测探头前端应与是德科技 N7020A 电源完整性探头结合使用。N7023A 采用是德科技广受欢迎的无源探头机械元件，能够

为 N7020A 电源完整性探头提供方便的点测式附件。

–  350 MHz 带宽

–  1:1 衰减比

–  SMT 线夹适用于免手持式电容探测

–  双引线适配器用于连接 2 针探头端或其他附件

–  包括替换弹簧和刚性探针
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Included Browser Accessories

2.5 mm ground spring: The ground spring provides the highest performance connection 
for the N7023A power rail probe browser. Its flexible construction makes it easy to vary 
the span between the input and ground to accommodate the device being probed.

15 cm ground lead: This ground lead can be used to reach grounding locations that are 
farther away from the probing location than can be reached by the ground spring. 

Dual lead adapter: The dual lead adapter allows you to easily connect the N7023A power 
rail probe browser to popular 0.1” pin headers with 0.025” square pins. This dual lead 
adapter has no shorting hazards since all external metal surfaces are insulated.

Dual lead adapter with Micro SMD clip: The Micro SMD clips were designed to provide 
fast and convenient hands-free probing of surface mount capacitors. The Micro SMD clip 
is used in conjunction with the dual lead adapter.

包括的点测探头附件

2.5 mm 接地弹簧：接地弹簧为 N7023A 点测探头前端提供最高性能的连接。接地弹簧

灵活的结构能够方便地改变输入和接地之间的跨距，以适应被测器件。

15 cm 接地引线：接地引线可以用来连接探测位置和接地位置，连接距离远于接地弹簧。

双线适配器：双线适配器可以帮助您轻松连接 N7023A 点测探头前端与采用 0.025 英寸方

针的常用 0.1 英寸排针。该双线适配器所有外部金属表面完全绝缘，可以避免短路危险。

配有微型 SMD 线夹的双线适配器：微型 SMD 线夹旨在提供快速便捷的免手持式表面

贴装型电容器探测，需要同双线适配器结合使用。
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www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test(AXIe)是基于

AdvancedTCA 标准的一种开放标准, 将 AdvancedTCA 标准扩展到通

用测试半导体测试领域。是德科技是 AXIe 联盟的创始成员。

www.lxistandard.org

局域网扩展仪器 (LXI) 将以太网和 Web 网络的强大优势引

入测试系统中。 是德科技是 LXI 联盟的创始成员。

www.pxisa.org

PCI 扩展仪器 (PXI) 模块化仪器提供坚固耐用、基

于 PC 的高性能测量与自动化系统。
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