
12 Tips on How to Select Your 
Next Oscilloscope 



12 Tips on How to Select Your Next Scope 
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Introduction 
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  Processing overview 

 

 

 

 

 The input electrical signal is digitized 
by an A/D converter (usually 8 bits or 
256 levels) and the output digital data 
is saved in Memory. 

 

 

 



Tip #1 - Bandwidth 
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Oscilloscope Frequency Response 
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Square Wave and Harmonics 
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http://upload.wikimedia.org/wikipedia/en/e/ec/Squarewave01CJC.png


Square Wave and Required Bandwidth 
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More Accurate Bandwidth Determination 
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Scope System Bandwidth Calculation 
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Tip #2 – Sample Rate 
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How Much Sample Rate is Required? 
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Nyquist’s Sampling Theorem 
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Aliasing 

FRed(Original)=9Hz 
 
@ FS(Sample Freq)=10Hz 
 
FBlue(Aliased)=1Hz 

 
Faliased=abs(N*Fs-Foriginal) 
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Ideal Brick-wall Response w/BW @Nyquist (fN) 
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Gaussian Response w/BW @fS/2 (fN) 
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500MHz Scope @1GSa/s (BW=fS/2=fN) 
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Gaussian Response w/BW @ fS/4(fN/2) 
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Maximally-Flat Response w/BW @ fS/2.5(fN/1.25) 
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500MHz Scope (@1GSa/s vs. 2GSa/s vs. 4GSa/s) 
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2 GSa/s (fBW = fS/4 = fN/2) 

4 GSa/s (fBW = fS/8 = fN/4) 

Input = 100 MHz clock with 1 ns edge speeds 

1 GSa/s (fBW = fS/2 = fN) 

Agilent’s Recommendation: 

Select a scope that has a maximum specified sample rate fast enough to 
deliver the scope’s specified real-time bandwidth (SR ≥ 4 x BW.)  



Tip #3 Memory Depth 

1sec 

4sec 

20Sa/s Max. 

5Sa/s 

Time span = Memory depth / Sample Rate 

@ Scope Memory=20points 

Solution? 

Deep Memory 
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Deep Momory 
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How Much Memory Do I Need? 
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Segment Memory  
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Selectively captures more waveform data with precise time-stamps for 
each segment 

•#1 •#2 •#3 •#4 •#5 •#6 •#7 •#8 •#1000 

•400 ms 

Equivalent Memory = Time-span x Sample Rate 

      2 Giga Samples    =    400 ms    x    5 GSa/s 

•……... 

•Segment #1000 

• @ t = 400 ms 

•1000 
•….…... 

•4 •3 •2 •1 



Segment Memory 
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Tip #4 – Number of Channels 
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Mixed Signal Oscilloscope -- MSO 
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Tip #5 – Waveform Update Rate 

Frame(waveform) per Sec 
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Infrequent Glitch Capture Comparison 
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Tip #6 - Triggering 
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Edge Triggering Examples 
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Advanced Scope Triggering 
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Advanced Scope Triggering 
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Advanced Scope Triggering 

33 



Advanced Scope Triggering 
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Advanced Scope Triggering 
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Infiniscan Zone Touch Trigger 

Some Oscilloscopes set up an advanced trigger  

by drawing a Zone(box) around a signal of interest. 



Advanced Scope Triggering 
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Tip #7 – Display Quality 
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Oscilloscope Display Quality 
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Tip #8 – Serial Bus Application 

USB  
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The “brute force” decoding method 
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Today’s decoding method 
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Today’s decoding method 
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Serial Bus – Things to Consider 
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Tip #9 – Measurement & Analysis 
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Measurement & Analysis Examples 

USB 2.0 Signal Quality 

And More & More on High Speed 
Serial Data Compliance in 
Performance Scopes 
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Tip #10 – Connectivity & Documentation 
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Documentation & Analysis 
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Tip #11 - Probing 
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Types of Oscilloscope Probes: 
 

 Passive probes 

 Active probes 

 Single-end probes 

 Differential probes 

 Extreme Temperature probes 

 High-Sensitivity Current Probes 

 

 



Probe and Loading Effects 
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  Resistive, Capacitive and Inductive loading effects must be 
considered!  

  What are the effects of each type of loading? 

Circuit Under Test Probe 
source Z 

probe R 

probe C 

probe L 



Resistive Loading 

Effects 
 

 The amplitude and DC offset at 

the node under test are reduced 

 

 Circuit malfunctions but starts 

working when a probe is attached 

Recommendation 
 

 Rprobe >10 Rsource for less than 

10% amplitude reduction 
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Capacitive Loading 

Effects 
 

 Rise time slowed 

 Bandwidth is reduced 

 Propagation delay is increased 

Recommendations 
 

 Minimize probe tip capacitance 

 Choose a probe that exceeds 

the signal bandwidth by 5 
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Inductive Loading 

Effects 
 

 Ringing is induced because of 

the inductive effects of the 

probe ground lead 

 Measurement will be wrong due 

to ringing 

Recommendations 
 

 Use as short a ground lead as 

possible (ground wire 

inductance= 1nH/mm) 
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Tip #12 – Ease-of-use & Price 
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(주)제이스 는 Agilent Technologies의 공식 판매 및 기술지원 대리점입니다. 

(주)제이스 는 오실로스코프를 중심으로 한 측정솔루션 전문가 그룹입니다. 

(주)제이스 는 단순판매가 아니라 솔루션상담과 기술지원을 우선으로 합니다. 

(주)제이스 는 기다리지 않고, 먼저 찾아 가겠습니다. 

(주)제이스 는 고객과 함께 날아오르겠습니다. 

(주)제이스 를 지켜봐 주십시오. 

 

Thank you !!! 


