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CSA7000B SeriesCommunications Signal Analyzers CSA7000
TDS7000 Series Digital Phosphor Oscilloscopes

TDS7000  
 
• Installation

 
• Incoming Inspection  
• Accessories & Options  
 
Models  
 

 
 
• CSA7404B Communications Signal Analyzer CSA7404B

 
• TDS7704B Digital Phosphor Oscilloscopes TDS7704B  
• TDS7404B Digital Phosphor Oscilloscopes TDS7404B  
• TDS7254B Digital Phosphor Oscilloscopes TDS7254B  
• TDS7154B Digital Phosphor Oscilloscopes TDS7154B  
 

instrument
 

 
Key Features  
 
CSA7000B Series CSA7000B TDS7000B Series TDS700B

Windows
 

 
• 7GHz 20GS/s  
• 64MB  
• 400,000/ /

 
• CSA7000B Series(CSA700B ) Communication

Option 
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SM Serial Mask Testing and  Option ST Serial Pattern Trigger User Manual
 

• CSA7000B Series(CSA700B )
 

• 2%DC  
• 8 CH3

 
•  
• GPIB  
• CSA7000B 

Series,optional on TDS7000B Series CSA7000B Series, 
optional on TDS7000B Series 4GHz

1psRMS
250ps  

• 
 

• 10.4 264.2mm XGA
 

• MultiView Zoom
 

• UI  
•  
•  
 
Product Software  
 

 
 

• System Software Windows 2000
Windows 2000

Windows
 

• Product Software Windows 
2000

 
• Support Software
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• Readme  
• GPIB Programmer Online Help GPIB

GPIB PDF
 

• Performance Verification Procedures
 

 
 

 
Software Upgrade  
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•  
•  
•  
•  
•  
•  
•  
•  
• LAN  
• Dual Display  
 

Windows  
                      2000 2000  
 
Unpacking  
 

 
 
•  
• Operating System 

Restore Product Software Optional 
Applications Software

 
 

Windows 2000  
           Windows  
           Windows  
•  
 

 
 
Checking the Environment Requirements  
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Site Considerations  
 

7.62  
 

 
 

 
 

 
Operating Requirements  
 

A  
 
Connecting Peripherals  
 

1-1 1-1
 

 

USB  
Standby  

USB  
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1-1  
 

  
 Windows 2000 2000

1-15  
 EPP

DB-25 EPP
3-248  

 Rackmount Installation Instructions
 

 Product Software CD Readme
 

 
Powering On the Instrument  
 

 
 

1-2 1-2  
 

1-2  
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1-2   
 
Shutting Down the Instrument  
 

On/Standby
Windows Default 
Setup  
 

 
 
Creating an Emergency Startup Disk  
 

 
 

 
Windows 2000  

 
 

 
 

 
1. Minimize  
2. Windos Start Programs,Accessories,System Tools

Backup  
3. Tools Create an Emergency Repair Disk  
4.  
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Backing Up User Files  
 

Back Up Back 
Up Accessories System Tools  
 
1. Minimize  
2. Windos Start  
3. Start Programs,Accessories,System Tools  
4. 

Windows Backup
 

 
Installing Software  
 

Certificate of Authenticity
Windows  

 
Software Release notes  
 

README.TXT ASCII
 

 
README.TXT Notepad Windows

Product Software CD  
 
Accessory Software  
 
Prroduct Software CD

CD  
 
GPIB Programmer Online Help Software. GPIB

GPIB Programmer PC GPIB

 
 
• GPIB  
•  
•  
•  
•  
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CD PDF  
 
Manual Performance Vertification Procedure.
PDF  
 
User manual. PDF  
 
Serial Mask User Manual. PDF

 
 
Optional Accessory Software. Optional Applications 
Software CD 

CD  
 
Desktop Applications  
 

 
 
• Microsoft Office 2000 Word Excel

Powerpoint Access  
• Mathcad 
• MATLAB 
 

 
 
Exiting the Instrument Application.

 
 

USB  
           
 
1.  
2. CTRL ALT DELETE  
3. Task Manager  
4. Applications TekScope.exe, End Process

 
 

 
 
Options  
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/  
 

Utilities Option Installation  
 
Enabling or Disabling Your LAN and Connecting to a Network

LAN  
 

 
 

 
 

1-3  LAN  
 
4. F2 Entering SETUP

Loading SETUP  
5. BIOS Setup Utility Advanced

 
6. Advanced PCI Configuration

Enter  
7. Perpheral Configutation LAN 

DEVICE Enter  
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8. Enabled Enter  
9. F10 Save of Configuration

 
10. Windows

Settings>Control Panel Windows Start
Network  

 
8 Disabled  

            
 
Setting up a Dual Display  
 

Windows
 

 
1. On/Standby  
2.  
3.  
4.  
5.  

 
 

1-4   
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6. Windows
 

7.  
8. Control-M  
9. Windows Properties Display Properties

 
10. Settings grayed-out  
11. yes  
12.  
13.  
 

LCD 1024x768  
           True Color 24   
 
14. OK  
 

Wondows
 

 
1. 1-5 Windows

 
 

 
 

1-5  Windows  
 
2.  
3. 

 
4. Windows  
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Incoming Inspection Procedure

 
 
• Self Tests  
• Function Test PROBE COMPENSATION

- -  
• Perform the Extended Disgnostics

 
 

 
 
Assemble Equipment  
 

 
 
• BNC 012-0076-xx 
• 1.44M 3.5  
• P7240  
• 067-0405-xx  
• TCA-BNC TekConnect TCA-SMA TekConnect

SMA - -BNC 015-1018-xx  
 
Self Tests  
 

 
 

  
 20  

 
1.  

a. System  
• MENU  
• Utilities Instrument Diagnostics....

 
b. System Diagnostics: 

•  
• Run  
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c. 
 

 
531 Instrument  

           Diagnostics  
d.  
e.  

• Utilities Instrument Calibration... Instrument 
Calibration  

• Calibrate  
f.  
g. Pass

 
2. Close  
 
Functional Tests  
 

1-19  
 

 
 

 that is five  divisions in 
amplitude has a period of about six horizontal division

 
 
 

 
            
            1  
 

 
 
Check Vertical Operation  
 

 
 
1. DEFAULT SETUP  
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2. 1-7  
3. 1-

8  
4. 

 
 

 
 

1-7   
 

 
 

1-8   
 

5.  
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• AUTOSET
 

• Vert Offset Ch1 Offset -0.18 -0.54
 

6.  
• 1-3  
 

1-3  

 
 

• POSITION  
• SCALE

1-3
 

7. Horiz/Acq
Horizontal/Acquisition Setup... Acquisition

 
• Sample

 
• Peak Detect Sample

peak detected  
• Hi Res

Sample   
• Average  
• Envelope

 
• Waveform Database  

8. 2 7  
9.  
 
Check Horizontal Operation  
 

 
 
1. DEFAULT SETUP  
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2. 1-9 CH1  
 

 
 

1-9   
 

3. AUTOSET  
4. Vert Offset Ch1 Offset 1

-0.25V  
5. Vertical SCALE 100mV/  
6. SCALE 200µµµµs/div  
7.  

• 200µs/div
 

• SCALE
200µs/div  

• POSITION  
8.  

a.  
• POSITION

 
• SCALE 200µµµµs/div

 
b.  

• horiz/Acq Horizontal/Acquisition Setup...  
• Horizontal  
• Delay Mode  
• Horiz Delay

1ms ENTER  
c.  
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d. 
POSITION

 
e.  

• POSITION
 

• SCALE 40ns/div
 

• 2  
• DELAY

 
9.  
 
Check Trigger Operation  
 

 
 
1. DEFAULT SETUP  
2. 1-10 CH1  
3. AUTOSET  
 

 
 

1-10   
 
4. Vert Offset Ch1 Offset -

0.25V  
5. Vertical SCALE 100mV/  
6.  
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• A -LEVEL  
• -LEVEL  
• LEVEL 50%

 
7.  

a.  
• Trig A→→→→B Sequence...

A→B Sequence  
• A Then B Trig After Time  
• B Trig Level  

b.  
• B  
• 

 
c.  

• Trig Delay  
• 1second Enter  
• READY

 
8. Probe Compensation

 
 
Check File System  
 

 
 
1. DEFAULT SETUP  
2. 1-11 1  
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1-11   
 
3.  
4. AUTOSET  
5. Vert Offset Ch1 Offset -

0.25V  
6. Vertical SCALE 100mV/  
7. SCALE 1ms/div  
8.  

a. File Instrument Setup...
 

b. Save Save
Windows  

c. Save Instrument Setup As Save in: 31/2 
Floppy(A:)  

d. Save  
9. SCALE 200µµµµs/div  
10.  

a. Recall Setups  
b. Recall Recall  
c. Recall Instrument Setup Look in 31/2 

Floppy(A:)  
d.  
e. SCALE

1ms  
11.  

a. Probe Compensation  
b.  
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Perform the Extended Diagnostics  
 

 
 

20  
 

Utilities Instrument 
Calibration Instrument Diagnostics

 
 
Checking the Underlying System Optional  
 

UI Windows Windows Start
CheckIt Utilities  

 
1. File Minimize  
2. Start Start Menu Programs CheckIt 

Utilities  
3. Go To  
4. Modem CD-ROM CD-

ROM CkeckIt Utilities CD  
5. CheckIt Utilities File Exit  
6. UI Quick Launch TekScope  
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• Documentation Map  
• System Overview Map

 
• User-Interface map User Interface UI

 
• Front-Panel Map

 
• Display Map  
• Front Panel I/O Map /  
• Rear Panel I/O Map / /  
 

 
 
 
Documentation Map  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   25 

System Overview Maps  
 

 
 
Functional Model Map  
 

 
 

 
 
• Digital Signal Acquisition System.( )

 
• Inputs Channels .

 
• Trigger System .

Timebase  
• Timebase System . Acquisition

Acquisition
Trigger

 
• Acquisition System . A/D

 
• Optical-to-Electrical Converter .CSA7000 Series:

 

• DSP Transformation System. DSP
Channel Waveform(s)

Waveform  
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• Input/Output System. /
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• 
 

•  
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• Signal Connection and Conditioning

 
• Setting Acquisition Control

 
• Acquisition Control Background

 
• Using Fast Acquisition Mode Fast Acquisition

DSO  
• Using FastFrame

 
• O/E Converter CSA7000 Series  
 

 
 

 
            
            
 
•  
•  
 
Signal Connection and Conditioning  
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•  
•  
•  
 

 
            
            
 

3-1  
 

 
 

3-1   
 

 
 
• 

 
• 

 
 

Autoset
 

 
 

 

 
 
Connecting and Conditioning Your Signals  
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Probes and Signal Connection.

SMA  
 

 
 

 
 
Coupling

 
 

 
                      
 

DC
GND  

 
50Ω

 
 

 
 
Scaling and Positioning

 
 
• DC
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• 
 

 
 

           
          1  
 
Trigger and Display.

 
 
Flexible Control Access.

User Interface(UI) Application
UI  

 
To Set Up Signal Input  
 

 
 
Prerequisites  
 
1.  
 
Connect input signal  
 
2.  

 
Vert Vertical  

           HELP  
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Select the Input signal channel  
 
3. CH1-CH4  

 
       

      
 
Select input coupling  
 
4. Vert Vertical

 
• DC AC DC  
• GND  

Close  
CSA7000 Series O/E Electrical Out-to CH1  

           Termination Bandwidth Wavelength 
         Dark Level  
 

 
 
 
Set vertical acquisition window  
 
5.  
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6. Vert Vertical Offset

 
 

       

 
 
Set horizontal acquisition window  
 
7.  
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LEVEL 50%  
 
For help  
 
8. Vert Horiz

HELP  
 
Continue with acquisition setup  
 
9.  
 
To Autoset the Instrument  
 
Autoset

autoset  
 

 
 
1.  
 

 
 
2. Autoset Autoset  
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Autoset
 

 
Autoset CH1

 
 

       
 

 
 
3. Autoset Autoset Undo

Autoset Undo  
 

Autoset Autoset
 

 
Utilities/User Preference/Autoset Undo

Horiz/Acq Autoset Undo  
 

       
 

 
 
4. Utilities User Preference Prompt Before Action

Autoset ON OFF  
• AUTOSET OFF  
• AUTOSET ON
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Close  
 

Autoset  
           0V Vertical  
           Offset SCALE  
 
To Reset the Instrument  
 

 
 

 
 
1.  
 

 
 
2. DEFAULT SETUP  

      
 
To Get More Help  
 

 
 

 
 
1.  
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2. Help Help Window Help  
3. Contents/Index/Find

Help Content and Index  
 

      
 
Input Conditionning Background  
 

 
 
Input.

 

 
 
Autoset Considerations .Autoset

 
 
• 

 
•  
• 2 3  
 

Autoset
Autoset  

 
•  
•  
•  
•  
•  
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• >50Hz 
•  
• -  
 
Vertical Acquisition Window Considerations .

 
 

DC
 

 
 

 
• /

3-2
 

 
- RMS  

           3-2a b  
            
            
            
 

 
 
• 3-2b

 
• ±5
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3-2   
 

 
 
• 

3-2a b  
• 

3-3
 

• DC
3-3  
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3-3   
 
Horizontal Acquisition Window Considerations.

 
 
•  
• 

 
• Horizontal Delay Horizontal Reference

 
• 
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3-4   
 
Horizontal Scale Versus Record Length Versus Sample Interval Versus 
Resolution.

10
10 x

/ /
10  

 
1. Time Duration =10 xHorizontal

/  
2. Time Duration =Sample Interval /

x Record Length ( ) 
 

Time Duration  
 

 
 
Sample Interval / =Resolution /
=1/ Sample Rate /  
 

2 Sample Interval
Record Length

 
 
• Record Length Time Duration

Sample Interval / /
 

• Sample Interval Time 
Duration Record Length
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Record Length
Time Duration  

 
Maximum Record Length =Time Duration ÷ Min 
Sample Interval  
 

200ps/ 10 500  
 
Max Rec Length=(10 x200ps/ ) ÷4ps/  
 
Max Rec Length=500  
 

 
           2  
           Resolution  
            
 

Utilities User Preferences Hold Sample Rate 
Constant  
 
Independent vs.Shared Window.

/

 
 

3-5  
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3-5   
 
Setting Acquisition Controls  
 

  
 

 

 
 

Roll Roll
Horizontal Scale

1 / 10 10
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/  ...   
   

    
   

 
Using the Acquisition Controls  
 

 
 
• Sample.

= / = Sample
 

• Peak Detect.
 

• Hi Res.
Hi Res
 

 
Hi Res
3-1 13 16 15

+1 Hi Res
13 Nd
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3-1  

 

 
 
• Envelope

Min (Max)

 
• Average.

 
 

Average
Envelope  
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Waveform Database

200 500 64

 
 

Infinite Persistence  
 

FastFrame RunStop  
 

Sample Record Length

Record Length
5000 Sample 5001 10000

Sample 5000 5000
4999 5000  

 
Single Sequence Mask Pass/Fail Testing /

Single Sequence
Mask Test

 
 

ET
Sample/Record Length  
 

 
 

Run/Stop
Horiz/Acq Run/Stop  

 
• Run/Stop Run/Stop Run/Stop

Run
Stop  
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• Single Sequence Run/Syop Button
SINGLE Single Sequence

 
 
Untriggered Roll.

RUN/STOP  
 

STOP  
 
Untriggered Roll with Single Sequence

3-6
 

 

 
 

3-6   
 
Global Controls.

2 Envelope 1 Sample
4  

 
Preventing Aliasing.

 
 

TRIG`D
3-7  
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3-7   
 
Method to Check and Eliminate Aliasing

/
 

 

500MHz 1G /
 

 
• Fast Acquisition  
• Waveform Database  
•  
• AUTOSET  
• Envelope Envelope

 
• PeakDetect  
 
To Set Acquisition Modes  
 

/
 

 
 

 
1.  
 

 
 
2. Horiz Horiz/Acq Acquisition  
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3. Acquisition Mode  
• Sample  
• Peak Detect  
• Hi Res 
• Envelope  
• Average  
• Waveform Database  

 
 

 
Average Envelope Waveform 

Database  
 

 
 

 
 
4. RUN/STOP Run/Stop Run/Stop

 
5. SINGLE Run/Stop Single Sequence
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6. Horiz Horiz/Acq Acquisition  
 

Horiz/Acq Horizontal/Acquisition Setup Acquisition 
Mode Acquisition  
 
7.  

• Equivalent Time 3-
2  

• Real Time Only Real Time Only
 

• Interpolated Real Time
 

 
   

           Sin(x)/x sine(x)/x  
 
To Start and Stop Acquisition  
 

 
 

 
 
1.  
 

 
 
2. RUN  
 

 
 

 
 
3. RUN/STOP Normal
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4. SINGLE  
 

 
 

 
 
5.  
 
To Set Roll Mode  
 

 
 

 
 
1.  
 

 
 
2. Horiz Horiz/Acq Acquisition

Horiz/Acq Horizontal/Acquisition Setup Acquisition Mode
Acquisition  

3. Roll Mode AUTO  
 

100ms/ 500 Sample Pk 
Detect /
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Envelope Average FastAcq Waveform Database  

           
 

 
 

 
 
4. SINGLE  
 

 
 

 
 
5.  

• Single Sequence RUN/STOP  
• Single Sequence  
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6. Horiz Horiz/Acq Acquisition  

 
HorizAcq Acquisition Mode Acquisition

 
7. Roll Mode OFF  
 

Horizontal SCALE 40ms/ 40ms/
500 /  

 
Envelope Average Fast Acquisition Waveform Database  

          
 

 
 
Acquisition Control Background  
 

 
 
•  
•  
• Fast Acquisition  
 
Acquisition Hardware  
 

3-8
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3-8   
 
Sampling Process  
 

3-10 3-9  
 

 
 

3-9     
 
Acquisition Modes  

 
 
Waveform Record  
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3-10
 

 
• Sample Interval  
• Record Length  
• Trigger Point

 
• Horizontal Position

 
 

 

 
 

3-10   
 

3-10  
 

 
 
Real-time Sampling  

 
 

3-11
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3-11   
 
Equivalent-time Sampling  
 

 
 
• Acquisition Setup Equivalent Time  
• 

 
 

3-12  
 

 
 
• 

Equivalent Time Interpolated Real Time
 

• 
 

 
3-2 RT

ETI  
 
 
 
 
 
 
 
 

3-2  
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1. 500

/  
2. > <  
 

 
 

3-12   
 

 
 
Interpolation  
 

ZOOM
sin(x)/x

 
 
Linear interpolation
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Sin(x)/x interpolation sin(x)/x
Sin(x)/x

 
 

 
            
 
Interleaving  
 

3-3
 

 
3-3

 
 

3-3  

 
 
Using Fast Acquisition Mode  
 

Fast Acquisition  
 

DSOs
Fast Acquisition

DSO  
 

XY XYZ
 

 

 
 

/ Fast Acquisitions Fast 
Acquisition  
 
• FastFrame Zoom  
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• Envelope Average Waveform Database Hi Res he  S
Acquisition Sequence  

• Interpolation   
• Vectors Dots

Equivalent-time Sampling  
• Math Waveform  
• Fast XY XYZ  
• TDS7000B Series  
 

Fast Acquisition
Fast Acquisition  

 
Using Fast Acquisitions  
 

 
 
Automatic Selection. Fast Acquisitions

Fast Acquisition
500  

 
Waveform Capture Rate. 3-13 3-14 Fast Acquisitions

50 /  
 
Fast Acquisitions 400,000 /

 
 
Fast Acquisitions
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3-14  DSO Fast Acquisition  
 
To Fast Acquisitons On and Off  
 

Fast Acquisitions  
 

 
 
1.  
 

 
 
2.  

• FastAcq  
• Horiz Horiz/Acq Acquisition  

 
• Horiz/Acq Horizontal/Acquisition Setup Acquisition 

Mode Acquisition  
3. Fast Acquisition Fast Acquisiton On  
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Fast Acquisition

 
 

 
 
4. DISP Appearance  

       
 
5. Vectors Dots Inten Samp

Dots ET Vectors
 

6. Off Variable Infinite Display Persistence Off
 

 
No Persistence  
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Mask Autofit Autofit

Autofit
 

7. Variable Persist Time  
 

 
 
8. INTENSITY Intensity

 
 

       
 

 
9. DISP Appearance  
10. Waveform AutoBright On Off  

• On  
• Off  

11. FastAcq/WfmDB
  

 
 

 
12. DISP Color  
 

Normal Green Gray  
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Spectral Temp  
 
User User Palette  
 

13. Spectral  
 

Fast Acquisition Temp Spectral
 

 

 
 
To Set Display Format  
 

YT XY XYZ  
 

 
 
1. DISP Appearance  
2. YT XY XYZ  
 

YT.
 

 
XY. 3-15

XY
XY

X Y
VERTICAL POSITION Vertical Offset YT XY

YT XY  
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XY 3-4 XY
XY XY
XY

 

 
 

3-15  XY  
 
XY Vector XY

 
 

XY XYZ XY
HORIZONTAL

YT  
 

 
 
XYZ. XY CH1 X CH2 Y

XYZ Fast Acquisition CH3 Z
XYZ CH3 A-5

a+5  
 

 
 
3. Disp Horiz

HELP  
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3-4 XY XYZ  
 

 
 
Using FastFrame  
 
FastFrame

 
 
FastFrame 3-16
FastFrame FastFrame

500 4000  
 
FastFrame Time Stamps

FastFrame
 

 
 

3-16   
 
FastFrame  
 

• Equivalent Time  
• Histograms  
• Fast Acquisitions  
• Average  
• Envelope  
• Waveform Database  

 
Using FastFrame Acquisitions  
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FastFrame  
 
• RUN/STOP FastFrame

FastFrame  
• FastFrame

Single Sequence Acquisition( Acquire Stop After )
Single Sequence

RUN/STOP  
• FastFrame Fast 

Acquisitions  
 
To Set FastFrame Mode  
 

FastFrame  
 

 
 
1.  
 

 
 
2. Horiz Horiz/Acq Acquisition

FastFrame Setup FastFrame Setup  
3. FastFrame FastFrame On  
 

 
 

 
 
4. Rec Length /  
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5. Frame Count /  
 

 
        

       
       

 
 
6. Frame Viewing Source  
7. Frame Viewing Frame

 
 

        
 

 
 
8. Frame Viewing Multiple Frames On  
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9. Frame Viewing Start Frame
# of Frames

 
 

       
 
10. Source Selected Frame

Refs Spectral Temp
Selected Frame  

 
Time Stamping Frames  
 

Time Stamps
FastFrame Time Stamp  

 
 

 
1. FastFrame  
2. FastFrame  
   

       
 

 
      
3. Time Stamps Readouts  
 

• On 3-17  
• Off  
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Sel Ref Ch#  
 

 
 

 
 
4. Time Stamps Source  
 

       
 
5. Time Stamps Frame
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Selected Frame Reference Frame Selection 
Controls  
 
6. Time Stamps Selection Controls FastFrame  
7. FastFrame Selected Frame Sourced

 
8. Selected Frame Frame

 

       
 

       
 

∆  
 
9. Reference Frame Source Frame
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10. Horiz Horiz/Acq Acquisition
FastFrame Setup FastFrame Setup  

 
Selection Controls Set Up FastFrame  

           Setup  
 

 
 
 
11. Frame Tracking Live All

 
• Live All

 
• All

 
 

 
3-17   

 
O/E Converter  
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CSA7000B Serial(CSA7000B ) O/E 
3-18

 

Optical Input  
                      
 

 
 
Connecting Optical Signals  
 

Cleaning 
Optical Connectors  
 

62.5/50µm 9µm
UCI  

 
UCI Interface  

 
1.  
2.  
3.  
4.  
 
Attenuating Optical Signals  
 

 

 
                    Absolute  
 
Front Panel Connectors  
 
CSA700B Series:O/E 3-18  
 

 
 

3-18  Optical-to-Electrical  
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Optical Input Connector  
 

UCI
UCI FC ST SC DIN  

 
Output Connectors  
 

O/E  
 
RECOVERED DATA 50Ω AC
~ECL/2  
 
RECOVERED CLOCK

 
 

 
 
ELECTRICAL OUT. O/E

Ch1  
 
O/E Electrical Out-to-Ch1 Input Adapter O/E  
 

O/E Electrical Out-to Ch1 Input Electrical Out
CH1

CSA7000B Series  

 
 

3-19  O/E Electrical Out-to Ch1 Input  
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O/E-to -SMA Adapter O/E-to-SMA  
 

CH1 Electrical Out
O/E-to-SMA O/E-to-SMA O/E 

Electrical Out-to-Ch1 Input  
 
Cleaning Optical Connectors  
 

 

 
 

 
 

 
 

 
 
•  
•  
•  
 

 
            
            
 

 
 

 
 
1. UCI  
2.  
3.  
4.  
5.  
6. UCI  
 
Optical Dark Compensation  
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Vertical Setup Dark Level 3-
20 Wavelength Dark Level O/E 
Electrical Out-to CH1 Input  
 

Optical Wavelength
Optical  
 

Dark Level 
Calibration

 
 
Compensation  
 

20
Utilities Instrument Calibration  
 
Wavelength Filter Bandwidth Selection  
 
CSA7000B Series: Vertical Setup 3-
20 O/E Electrical Out-to-CH1 Input  Wavelength
Dark Level  
 

 
 

3-20   
 

Waveform Ch1 Wavelength  
 

Mask Besel-Thompson
Bessel-Thompson

CSA7000B & TDS7000B Series Option SM Serial Mask 
Testing Option ST Serial Triggering User Manual

 
 
Optical Bandwidth  
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CSA7000B Series: DC
50Ω VRMS

2/R
VRMS RMS R

 
  

 
 

DC
 

 

 
 
 

 
 

 
 

V(f) RMS V(DC) DC RMS
V(f)=0.707xV(DC)  

 
R  

 

 
 

CSA700B Series

/R
DC

 

 
 
V(f) V DC 0.5  0.707

-6dB
Fourier -3dB=10log /DC
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-3dB=20xlog /DC
 

 
Bandwidth for Unfiltered Settings  
 

dB -3dB=10log
/DC  
 
Bandwidth for Reference Receiver settings  
 

dB -
3dB=20log  
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• Triggering Concept

 
• Triggering from the Front Panel

 
• Additional Trigger Parameter Trigger

 
• Advanced Triggering  
• Sequential Triggering A(Main) B( )

 
• Comm Triggering( )  
• Serial Pattern Triggering  
 

 
 
Triggering Concepts  
 

3-21  
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3-21   
 
The Trigger Event  
 

 
 
Trigger Sources  
 

 
 
• 

 
• AC Line Voltage AC

 
• Auxiliary Trigger AUX IN

Auxiliary Trigger
Auxiliary Trigger

 
 
Trigger Types  
 

 
 
• Edge

 
• 
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A( )  
• Comm Comm

Mask Comm
 

• Serial
 

 
Trigger Modes  
 

 
 
• Normal

 
• FORCE 

TRIGGER  
• Auto( ) Auto

 
• 

3-22
 

 

 
 

3-22   
 

3-23  
 

3-23
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250ns 12  
 

5 /
 

 

 
 

 
 

  
 

3-23   
 
Trigger Coupling  
 

AC DC Low Frequency Rejection High Frequency Rejection
Noise Rejection

DC  
 
Horizontal Position  
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Slope and Level  
 

3-24  
 

SLOPE
 

 
3-24 LEVEL

LEVEL 50%  
 

 
 

3-24   
 
Delay Trigger System  
 

A(Main) A(Main) B(Delayed )
A B

B A B B
 

 
Triggering from the Front Panel  
 

 
 

ADVANCED Trigger Control  
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Access Procedures  
 

 
 

 
 
1. Run

      
 

 
 
2. EDGE  
 

ADVANCED Trigger
 

     

       
 

 
 
3. TRIGGER SLOPE POS NEG  
 

• POS  
• NEG  

Trigger  
• 
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4. 
LEVEL  

 
Trigger  

 
Trigger Setup Source

 
 
•  
•  

 

      
 

50% 
 
5. LEVEL

 
 
      Trigger 50%  
 

Comm Serial Trigger LEVEL  
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PUSH SET TO 50%  
 

 
Comm PUSH SET TO 50%  
 

       

        
 

 
 
6.  

• CH1-CH4  
• LINE AC Line Voltage

 
• AUX

Auxiliary  Trigger  
      

        
 

 
 
7.  

• DC AC DC  
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• AC AC  
• HF REJ 30kHz  
• LF REJ 80kHz  
• Noise REJ  

    

       
 

 
 
8. TRIGGER MODE NORMAL AUTO  

• NORMAL  
• AUTO  

AUTO  
 

 
 

To Check Trigger Status  
 

 
 

 
 
1. Trigger TRIG`D

READY ARM  
• TRIG`D  
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• READY  
• ARM  
• TRIG`D READY A

 
• ARM TRIG`D READY  

 

       
 

 
 
2. Trigger

 
 

 
 

 
 
3. Trigger Point

Trigger Level Indicator  
 

Display  
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Additional Trigger Parameters  
 

 
 

•  
•  
•  
•  

 
 

 
 

 
 
1. ADVANCED Mode  
2. Auto Time Random  

• Auto 5 / Auto
 

• Time Auto
 

• Random  
 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   89 

       
 
3. Time Trig Holdoff

 
 

250ns( ) 12s  
 

 
 
1. ADVANCED A Event Trigger Type  
2. Trigger Type Edge  
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3. Level TTL ECL USER  
• TTL +1.4V  
• ECL -1.3V  
• USER USER  

 
/ 200mV TTL ECL TTL ECL

±12 100mV
200mV ±1.2 TTL

+1.4V ECL(-1.3V)  
 

 
 
1. Menu Bar Menu Menu Bar  
2. Utilities User Preferences User Preferences

 
 

 
 
3. Keypad Defaults Trigger Level

Trigger Level  
4. Keypad Label  
 

 
 
1. ADVANCED  



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   91 

2. A Event B Event Edge  
3. 

Force Trigger  
 

  
Force Trigger  

PUSH TO SET 50%  
 

 
Force Trigger  

 
 

 
 

 
 
1. SINGLE

SINGLE  
2. Single Trigger RUN/STOP  
 

SINGLE Sample,Peak Detect, Hi Res
Average Envelope

N N
Waveform Database

N N
 

 
Fast Acquisition  
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Advanced Triggering  
 

GO/NO GO

/
 

 

/  
 

 
 

3-25
 

 

 
 

3-25   
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Glitch Trigger.

 
 
Run Trigger.

 
 
Width Trigger.

 
 
Transition Trigger.

 
 
Window Trigger.

 
 
Timeout Trigger.

 
 
Pattern Trigger.[ ] 

TRUE  
 
•   1 2 3

4  
• Boolean   AND NAND OR NOR  
•   TRUE FALSE

TRUE  
 

3-5  
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3-5   

 
 
1.  
2. Trigger  When Goes TRUE

Goes False NAND AND
NOR OR  

3. Pattern 1 2 3 4 State
4  

 
State Trigger. TRUE

 
 
• 1 2 3  
• 4  
• Boolean   AND NAND OR NOR  
•   TRUE FALSE

 
 

3-5  
 
Setup/Hold Trigger. / /

/  
 
•  
•  
•  
•  
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/ 3-26
 

 
/ /

/
 

 
/

3-26

 
 

/
3-26

 
 

 holdtime ( )≤ /2-1.5ns  
            50%  
 
To Trigger on a Glitch  
 

Glitch
 

 
 

 
1. Run

 
 

 
 
2. Trig Trigger A Event

Select  
3. Glitch  
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4. Source,  
 

       
 

 
 
5. Positive Neg Polarity  
 

      
 

• Pos  
• Neg  
• Either  

6. Width
 

  

       
 

 
 
7. 

Glitch Width  
• TrigifWidth Less Than  
• Trig if Width Greater  
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8. Level Glitch 

Trigger Level LEVEL
 

 
TTL ECL Level  

           TTL ECL  
 

 
 

 
 

9. Logic Qualify a Trigger  

       
 

 
 
10. 

Trigger Mode Trigger Holdoff  
 
To Trigger on a Runt Pulse  
 

Runt
 

 
 

 
1. Trig Trigger A Event

Select  
2. Runt  
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3. Source  
 

Glitch Runt Transition  
 

 
 

 
 
4. Polarity Pos Neg

 
• Pos  
• Neg  
• Either  

 

     
 

 
 

 
 
5. Runt  

•  



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   99 

• 
 

6. Width
 

 

       
 

 
 
7. Upper Limit Lower Limit
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Disp Objects  
           Long  
 

 
Polarity

 
 
• Positive

 
• Negative

 
• Either

 
 

 
 

 
 
8. Logic Qualify a Trigger  
 

       
 

  
 
9.  
 
Trigger Based on Pulse Width  
 

Width
 

 
 

 
1. Trig Trigger A Event

Select  
2. Width  
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3. Source  
 

       
 

 
 
4. Pos Neg  

• Pos  
• Neg  
 

 
 

 
 

 
 
5. Pulse Width  

• Inside  
• Outside  

6. Upper Lower
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• Upper Limit  
• Lower Limit Lower Limit

Upper Limit  
 

 
 

 
 
7. Level  
 

       
 

 
 
8. Logic Qualify a Trigger  
 

       
 

 
 
9.  
 
To Trigger Based on Transition Time  
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Transition Time
 

 
 

 
1. Trig Trigger A Event  
2. Transition  
 

       
 

 
 
3.  
 

 
 
4. Slope Pos Neg

Either  
 

      
 

• Pos
 

• Neg
 

• Either -
 

 
 

 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   104 

 
 
5. Upper Level Lower Level

 
 

TTL ECL Level  
           TTL ECL. 
 

 Trigger Bar Disp Object
Long  

 
/

 
6. Width  
 

       
 

 
 
7. Transition Less Than Transition Greater Than: 

• Less Than  
• Greater Than  
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Transition Greater Than

Threshold 600ps
600ps  
 

8.5ns 8.5ns

 
 

 
 
8. Logic Qualify  a Trigger  
 

       
 

 
 
9.  
 
Triggering on a Window  
 

 
 

 
 
1. ADVANCED  
2. Trigger Setup A Event Select  
3. Window  
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4. Source  
 

       
 

 
 
5. Upper Level

Lower Level  
  

      
 

 
     
6. Trigger

Trigger  
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• Window and Occurs  Window and Occurs
 

• Inside Outside
Time  

• Window Event and  Trigger if Window Logic:

 
 

           
  
 

 
 
7.  
 
Trigger Based on Pulse Timeout  
 

Timeout

 
 

 
 
1. Trig Trigger A Event Select  
2. Timeout  

       
 

 
 
3. Source  
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4. Trigger When Stays High Stay Low Either  

• Stays High  
• Stay Low  
• Either  

 

       
 

 
 
5. Timer  
 

       
 

 
 
6. Level Level

 
 

TTL ECL Level
TTL ECL  
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7. Logic Qualify a Trigger  

        
 

 
 
8.  
 
Trigger on a Pattern  
 

Pattern TRUE FALSE
 

 
 

 
1. Run

 
 

 
 
2. Trig Trigger A Event  

Select  
3. Pattern  
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4. Ch1 Ch2 ... Input 

Threshold High Low  
 

       
 

 
 
5. 

 
 

 
 

 
 
6. Pattern Type

 
 

       
 

 
 
7. TURE FALSE

Trigger When Pattern False,Less Than,More 
Than True  

 
More Than Less Than  
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8.  
 

 
 

AND NAND OR
HUO  NOR TRUE

More Than Less Than  
 

      
 
9. Pattern More Than  
 

Less Than TRUE
More Than TRUE

TRUE  
 

TRUE  
• TRUE  
• FALSE  
• TRUE TRUE More Than

(TRUE Less Than) FALSE
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TRUE
(5.2µs) TRUE for More Than 2µs

TURE for 2µs  
 
 
To Trigger on a State  
 

State 4
 

 
 

 
1. Trig Trigger A Event

Select  
2. State  
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3. Ch1 Ch2 Ch3 Ch4

Input Threshold High Low Ch4
POS NEG  

  

      
    

 
 
4. 

 
 

       
 

 
 
5. 1 3 Pattern Type
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6. TRUE FALSE

Trigger When Pattern False True  
 

       
 

 
 
7.  
 
To Trigger on Setup/Hold Time Violations /  
 

Setup/Hold
Ch1 Ch2

 
 

/  
 
1. Trig Trigger A Event

Select  
2. Setup/Hold  
 

      
 

 
 
3. Data Source  
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4. Clock Source

 
 

 
       

       
 
5. Clock Edge Pos Neg  
 

       
 

 
 

 
 
6. Data Level  
 

      
 
7. Clock Level  
 

TTL ECL Data Level 
           Clock Level TTL ECL  
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8. Setup Time  
 

       
     
9. Hold Time 3-

27  
 

2ns TS+TH≥2ns  
 

2ns  
 

/
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10. Logic Qualify a Trigger  
 

       
 

 
 
11.  
 

 
 

3-27  /  
 
Logic Qualify a Trigger  
 

TRUE
 

 
 

 
1. Run

 
 

 
 
2. Trig, Trigger A Event Select  
3. Glitch Width Runt Timeout Setup Hold Transition

Window  
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4. Trigger Logic  
 

 
 
5. Ch1 Ch2 ... Input 

Threshold High Low

 
 

       
 

 
 
6. 
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7. Pattern  
  

       
 

 
 
8. Trigger Help

 
 
Sequential Triggering  
 

A( ) B( )
 

 
• Trig After Time  A Trigger Delay Time

B  
•  
• Trigger on nth Event A nthB

B  
 

Runs After Horizontal Delay(  
           ) A  
           B A  
 
Using Sequential Triggering  
 

 
 
Trigger Source. A B

B  
 
Trigger Types. A

Edge Glitch Width B Edge  
 
Triggering with Horizontal Delay Off. 3-28

A-Only Trig After Time Trig on nth Event
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Triggering with Horizontal Delay On.

Horizontal/Acquisition
Trigger 3-29

A-Only Trig After Time Trig on nth Event
 

 

 
 

3-29   
 

3-30  
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Sequential Trigger Reset.
 

 
• None.  
• Timeout B  
• Transition B  
• State B  
 
To Trigger on a Sequence  
 

 
 

 
 
1. Run

 
 

A  
 
1. Trig Trigger A->B Seq  
2. A Only  
 

       
 

B After Time  
 
1. A B Run

Trig Trigger A->B Seq  
2. Trig After Time  
3. Trig Delay

 
4. B B Trig Level
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B Event  
 
1. A B Trig

Trigger A->B Seq  
2. A Then on nth Event  
3. B Trig Event

 
4. B B Trig Level
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1. Trigger Reset Type: 

• None Trigger Reset  
• Timeout B  
• Transition B  
• State B

 
     

      
 
2. Trigger Reset Timeout Type Time

B A
A  
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 A Ch1 Ch1
1µs Ch2 B A 3µs

 
 

2µs Ch2 B
 

 
 
3. Trigger Reset Transition Type Source

 
  

Slope  
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Level  
 

 
Ch1 Ch1  

1µs Ch2 B Ch3 A  
Ch3  

 
1µs 2µs Ch3 Ch2  
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4. Trigger Reset State Type Source  
 

State True  
 
 

 
 

Threshold
 

 
A Ch1 Ch1  

1µs Ch2 B Ch3 A 
Ch3  

 
1µs 2µs Ch3 Ch2  
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B  
 
1. B Event Trig Trigger B 

Event  
2. B Source  
3. A  Trig  
4. Slope Pos Neg

 
• Pos  
• Neg  
• Either  

5. B B Trig Level
Set  50% B B
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6. Trigger Help  
 
Comm Triggering  
 

CSA7000B 
Series Option SM Serial Mask Testing Option ST Triggering User Manual  
 
Serial Pattern Triggering  
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64
NRZ 1.25Gb/s

 
 

CSA700B 
Series Options SM Serial Mask Testing Option ST Serial Triggering User 
Manual  
 

 
            
           PUSH SET TO 50%  
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•  
• MultiView  
•  

 
 
Using the Waveform Display  
 

User Interface(UI) UI
UI
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3-31   
 
1) 

 
2)  MultiView Zoom  

 
3)    
4)  Horizontal Scale MultiView Zoom  

 
0%  

 
Screen

 
 

 
 
• Flexible Display Control

  
 

• Fast Access to MultiView Zoom

 
• Acquisition Preview
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Using the Display  
 

 
 
Waveform Display.

3-6  
 

3-6  
 

   
:CH1-Ch4  Vertical CH

 
:Ref1-Ref4 

 
• 

Ref1-
Ref4  

• 
Ref1-Ref4
 

File
 

Refs
Display

 

:Math1-Math4 

 
Math

Define/Edit 
Expression  

Math
 

 
Operations on Waveforms.  
 

Vertical Scale Position  
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3-7  
 

 
1   
    
 
Graticules. Zoom Setup Graticule Size

50-50
80-20 80%

20% 100
 

 
3-31  

 
Operations on the Timebase.

/ Horizontal Scale
Resolution Positions  
 

3-7  
 
• 

 
• 

 
• 

/  
 
Display and Acquisition Controls.

 
 
Horizontal Position and the  Horizontal Reference.

0% 3-32  
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3-32   
 

Mouse and Touch Screen Operation.

 
 
To Display Waveforms in the Main Graticule.  
 

 
 

 
 
1.  
2.  
 

 
 
3.  
 

 
 

4. Vertical  
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5. MultiView Zoom

 
 

       
 

Resolution  
 

 
 

    PUSH TO SET TO 50%  
 

     
 

 
 
6. Horiozontal Reference

 
 

Horizontal Reference  
 

 
 

Delay Horizontal Reference Horizontal Position  
 

7. Horizontal Reference Horizontal Scale  
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8. 10

Zoom 1 On Zoom 2 
On  Zoom 3 On Zoom 4 On  

 
 

 
 

 

       
 

 
 
9. MultiView Zoom  
 
Setting MultiView Zoom Controls  
 

MultiView Zoom
 

 

MultiView Zoom( MultiView Zoom )
MultiView Zoom  

 
Using with Waveforms  
 

MultiView Zoon
MultiView 

Zoom  
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MultiView Zoom  
 

MultiView Zoom  
 
To Zoom Waveforms  
 

 
 

 
 
1.  
 

 
 
2.  

• 
Zoom 1 On Zoom 2 On  Zoom 3 On Zoom 4 On

4  
 

 
            
• MultiView Zoom  
 

 
 

Zoom Setup  
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3.  

• HORIZ VERT  
• HORIZ VERT  

 

       
       
4.  
 

 
            
 

 
 

 
0.0  
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5. (Ch) Math (Ref)
level-marker  

 

 
 

MultiView Zoom 
 
6. Zoom Setup

 
 

Zoom Controls  
 

 
 

7. Graticule Size  Zoom  
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• 50-50  
• 80-20 80% 20%  
• 100  

 

      
 

 
            

8. Zoom Source
 

 

       
 

 
 
9.  
• Zoom  
 

 
 
• Zoom Setup Vertical Horizontal Posiiton Factor

 
 

       
 

• 
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10. Horizontal Zoom

Setup  
      
       
 
11. Reset  
 

       
 

 
 
12. Scroll Setup Lock

Scroll  
13. Zoom1 Zoom2 Zoom 3 Zoom 4

 
14. Lock  
 

       
 
15. AutoScroll  
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16. Scroll Speed

 
 

     
 

 
 
17. Zoom Help MultiView Zoom

 
 
Customizing the Display  
 

    
  
 

Color Palette,
 

 
Using Display Controls  
 

 
 
Display Settings. 3-8  
 

3-8  
 

  
 Full Grid( ) Cross-hair

Frame  
 No Persistence( )(Off) Infinite Persistence

Variable Persistence Modes
Variable Persistence  

 Dots  
Vectors  
Intemsified Samples  

  
 Normal  

Green  
Gray  
Temp
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Spectral
 
User User Pallete 

Edit...  
 Default  

Inherit  

 
Default  
Inherit

 
 Sin(x)/x Linear  
 AutoBright On  

AutoBright Off
 

Record View FastAcq/WfmDB
 

 YT XY HUO  XYZ  

 
Short Long

Off  
T T  

  

 
Set Time Date  

1  Menu Names  
 
Normal and Persistence Displays.

 
 
• Off

 
• Variable Persistence

 
• Infinite Persistence

Waveform  
 

/  
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Interpolation. Real Time
1 /

 
 
• Sin(x)\x

Sin(x)/x

 
• 

 
 

1 / 500
2x 100K 200x 1 /

100,000/500=200
 

 
Set Display Styles( ) 
 

 
 

 
 
1.  
 

 
 
2. Disp Appearance  
 

       
 

 
 
3. Persistence  
 

• Off  
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•  
•  

      

       
 
4. Style  
 

• Vectors  
• Dots  
• Inten Samp  

 

      
 

 
5. Sin(x)/x Linear  
 

      
 

 
 
6. Display  
 

       
 

• Infinite Persistence
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• Variable Persistence
 

 
Variable Persistence  

 
• Off  
• Reset  

 
 

 
7.  
 
Customize Graticule and Waveforms  
 

 
 

 
 
1.  
 

 
 
2. Display Colors  
 

       
 
3. Color Palette  
      

       
 

Normal Green Gray
 

 
Spectral Temp
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User User Pallete  
 

 
 
4. Display Objects  
5. Full Grid Cross Hair Frame  
 

 
 

 
 
6. DISP Objects  

      
 
7. Display Data/Time On Off On  
8. Display Trigger T On Off (On T)  
 

 
 
9. Help  
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• Taking Automatic Measurements

 
• Taking Cursor Measurements

 
• Taking Histograms

 
• Optimizing Measurement Accuracy

 
 

 
            
 

 
 

3-33   
 
Taking Automatic Measurements  
 

 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   149 

Fast Acquisitions
Waveform Database

 
 

 
 
Annotate Waveforms On Screen.

3-34  
 

 
 

3-34   
 
Customize Measurements.

 
 
See Statistics on Measurement Results.

Min Max Mean
Standard Deviation  

 
Select Measurement Parameters.

 
 
Measures Part of a Waveform.
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Select Measurement Sources.
 

 
Take Measurements on a Frame.( ) FastFrame

 
 
Using Automatic Measurements  
 

 
 
Measurement Selection.
Amplitude Timing More Histogram
Comm  
 
Number of Measurements. 8

Ch1 8
Ch1-Ch4 Math1-Math4 Ref1-Ref4  

 
Measurement Sources.

 
 
High/Low Method / High

Low
 

 
• Histogram.

 
 

 
3-35  /  
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• Min-Max. -
 

 
• Histogram mean.

 
• Noise.  
• Signal Type.( )  
 
Reference Levels Method.

Hi Mid Lo
Low High  
 

 
 
• High/Low  
•  
 

 
 

3-36   
 

High Low Hi/Low
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To Take Automatic Measurements  
 

High/Low  
 

 
 
1.  
 

 
 
2. Meas Measurement  
 

      
 
3. Ch Math Ref Source

Channel Math Reference  
 

 
 

 
 
4. Measurement Ampl Time

More Histog Comm  
 

       
 
5.  
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Roll  
      

      
 

 
 
6. Clear  
7. Clear

Clear  
8. Display  
 

       
 

 
 
9. Measurement Setup Statistics  
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10. Statistics Off Mean All  
 

• Off.  
• Mean.  
• All. Mean Min Max Standard Deviation

 
 

      
 
11. Weight n=

 
 

 
 
Annotate measurements  
 

 
 
12. Measurement Setup Annotation  
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13. (*)  
 

 
 
14. Utilities User Preferences

Measurement Annotation Type  
15. Standard Detailed Detailed Standard

 
 

        
 

 
 
16. Measurements Setup Ref Levs Reference Levels
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17. Use On All Meas On
Use On all Meas Off  

 

 
 

 
 
18. Min-Max Histogram

Histogram  
 

       
 

• Min-Max.
  

 
• Histogram.

 
• Histogram mean.

 
19. Units Absolute Percentage  
 

       
 

• Absolute.  
• Percentage. /  

20. HighRef MidRef LowRef Mid2 Ref
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21. Measurement Snapshot

Comm  
 

       
 

Snapshot Snapshot  
           

22. Snapshot
Snapshot Again  

 

       
 

Snapshot Type  
 
• Comm. Comm  
• General.  
 
Phase Delay Histogram

 
 

 
 
23. Measurements Help  
 
 
Localize a Measurement  
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1.  
 

 
 
2. Meas Measurement Gating

 
 

       
 

 
 
3. Measurment Gating Cursor Zoom 1 Zoom 2

Zoom 3 Zoom 4 Off: 
  

      
 

• Cursor.
 

• Zoom1-4. Zoom  
• Off.  

 
V Bar Measurement Gating     

Zoom  
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Taking Cursor Measurements  
 

 
 

3-9  
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3-9  

 
 

Cursor Setup
 

 
XY XYZ  

 
Using Cursors  
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3-37   
 
Cursors are Display-Limited.

 
 
Cursors Ignore the Selected Waveform.

Cursors Setup
CH3  
 

Cursors Setup  
 
Cursors Treat Sources Independently.

 
 
• Cursor1 3 100mV/ v1

Ch3 3 x100mV/ 300mV  
• 2 4(Ref4) 20mV/ v2

R4 3 x20mV/ 60Mv  
• 

V2-V1(60mV-
300mV=-240mV)  

 
Cursor  

           
 
Vertical Cursors Measure from the Trigger Point.

3-38  
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33-38  Time  
 

Time-to First-Point

Horizontal DELAY 0.0 Horizontal Ref 0% Horizontal

 
 

 
 
Cursor Units Depend on Sources.

3-10 Delta-Cursor
1  

 
3-10  

 
1 V1 V2 ∆V V1  
 
Multipurpose knobs. Cursor

 
 

 
 

FINE  
           FINE  
 
To Set the Cursor Sources  
 

 
 

 
 
1.  
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2. CURSOR Cursors  
 

 
 

 
 
3. Cursor Source

Waveforn Screen
 

 
 

 

       
 

 
 
4. Cursor Type H Bar V Bars Waveform Screen
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5.  
 

       
 

 
 
6. Cursor Setup  
 

 
 
7. Track Mode Indep Tracking: 
 

       
 

• Iindep.  
• Tracking.  

 
8. Cursor Control  
 

       
 
9. Cursor  
 

Cursor  
 

       
 

 
 
10. Cursor Setup  
 

       
 
11. Style Lines,Line & X X  
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12. Cursor Cursor Help  
 
Taking Histograms  
 

 
 

 
 

3-39   
 

 
 

Windows
 

 
FastFrame Record View XY Zoom  

 
Using Histograms  
 
Histogram Size. 200
500  
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Histogram Counting Stays On.
3-39

 
 
To Start and Reset Histogram Counting  
 

 
 

 
 
1.  
 

 
 
2. Meas Histogram Histogram

 
 

       
 

 
 
3. Source Ch Math Ref  
 

       
 
4. Histogram Mode Horiz Vert  
 

       
 

• Horiz.  
• Vert.  
• Off.  
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5. Reset Reset
 

 

       
 

 
 
6. Display  
 

       
 
7. Linear Bin

bin  
 

 
 
8. Log Bin

bin  
 

 
 
9. Adjust Histogram Box Limits Top Limits Bottom Limit

Left Limit Right Limit
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10. Adjust Histogram Box Location X Location Y Location
 

 

       
 
Histogram Measurements  
 

B-1  
 
Optimizing Measurement Accuracy  
 

 
 

 
 
To Compensate the Instrument  
 

 
 

 
 
1. 20  
 

 
 
2. Utilities Instrument Calibration  
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3. Pass Warm-up

Pass  
 

Signal Path Compensation  
            

 

       
 

 
 

4. Calibrate Calibrate Working
Status Running  

 

       
 

 
 
5. Pass  
 

 
 
6. Help  
 
To Connect the Probe Calibration Fixture  
 

Probe Calibration Deskew Fixture
3-40  
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3-40   
 
To Calibrate Probe  
 

3-40  
 
To Deskew Channels  
 

XY XYZ  
 

3-40  
 

Display Only On Display 
only Off  
 
To  Compensate passive Probes  
 

 
 

 
 
1. 20  
 

 
 
2. TCA 1M TCA-1MEG

 
 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   171 

      
 

 
 
3.  
4.  
5. AUTOSET  
 

       
 
6.  
 

       
 
7.  
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8.  Help  
 
Serial Mask Testing  
 

/  
 

 
 

3-41  /  
 

Besse-Thompson -
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3-42   
 
Defining Math Waveforms  
 

3-43  
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3-43   
 

 
 
•  
•  
•  
• 3.14  
•  
•  
• 

 
 

 
 

 
 

FastFrame  
 

 
 
• Circular Math-on-Math,Measurements in Math and Measurements on 

Math         
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• Measurements  Meas1-Meas8

Ch1  
 

 
 
• Fast Acquisition ( )   
• Roll Mode    
 
Using Math  
 

 
 

 
 

3-11  
 

 
 
Source. Math Waveform  
 
•  
•  
•  
•  
 
Source Dependencies.
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• DC
 

• 
 

• 
Envelope( )  Ch1+Ch2

1 2  
• 

 
 
Expression Syntax. Definite/Edit Expression
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Waveorm Differentiation.

 
 

 
 

 
 

 
 

 
 
X  
Y  
T  
 

3-44 /
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3-44   
 
Cursor Measurements.

/
- -  

 

 
 

3-45   
 
Offset Position and Scale.

 
 
• Off

 
• 
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Waveform Integration. Math
 

 
 

 
•  
•  
 

  
 

 
 

x(i)  
          y(n)  
          
          T  
 

-

 
 
Offset Position

 
 
• Off

 
• 

 
 
DC Offset. DC

 
 
To Define a Math Waveform  
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1. 
 

 
 

 
2. Math Define Math  
 

       
 

 
 
3. Math(x) Display

 
 

Clear 3  
 

       
 

 
 
4. Predefined Expression

Editor Define/Editr /  
       

       
 

/  
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5. 3-11
 

 
• Sources  Ch1-Ch4 Ref1-Ref4 Meas1-Meas8  

 
•  
•  
• 5*(Ch1+Ch2)  

 

       
 
6. Time Freq Meas Var

 
 

       
 
7.  
 

        
 
8. Home

 
 

       
 
9. Apply  
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10. Avgs Math Averging

 
 

       
 
11. Math(x)n=

Avg  
 

       
 
12. Close Editor Define/Editor Expression

Setup Spect Spectral  
 

       
 

 
 
13.  OK

 
 

      
 

 
 
14. Help  
 
Operations on Math Waveforms  
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•  
•  
•  
•  
 

 
 

 
 
Using Math Waveform  
 

 
 
Cosider the  Source.

Ch1 100mV/ 4 50mV/
8 Ch1 Ch1

 
 
How to manage displaying. Math

 
 
To Use Math Waveforms  
 

 
 

 
 
1. Math  
 

 
 
2. Math Math   
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3. Math(x)  

•  
• Display  

 

       
 

 
 
4. Position Scale

 
 

       
 

 
            
 

 
 

 
 

 
 

 
 

 
 
5. Mean Math Math1-Math4
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6.  
 

Help  
 

       
 
7. Display  
8.  
 

       
 
 

 
 

 
 

    
 
9. Cursor  
10. Math  
11. H Bars V Bars Waveform Screen  
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12. 

 
   

       
 
13.  
 

 
 

/ -  
 

 
 

 
 
14. Help

 
 
Defining Spectral Math Waveforms  
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FFT
 

 
• Time Domain Controls:  

 
 

• Gating Controls:  
      
• Window Functions: 8  

 
• Magnitude Versus Frequency: dB  

 
dB  

dBm  
• Phase Versus Frequency:  

Phase 
dθ/dω  

• Spectral Averaging:  
 

• Multiple analyzer controls locks:  
Math1 Math2 

Math3 Math4  
 

GPIB  
 
Using Spectral Math Controls  
 

 
 

3-12  
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3-12  
 

 
 
Using the time controls.

 
 
•  
      
•   
      Resolution  
•  

 
 

 
3-46  
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3-46   
 
Using the gate controls.  

 
 

50% 3-47
 

 

 
 

3-47   
 

 
 

 
 

 
 

 
 
Using the Frequency Domain controls.

Hz
10  

 
• Span.

2

2  
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• Center.
0

DC Nyquist

HORIZONTAL SCALE  
• Resolution Bandwidth RBW

3dB  
• 

 
• RBW

Hz
RBW  

 
Window Bin Width bins

 
 

3-48
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Using the magnitude controls.
Math Spectral Analysis Setup

Mag dB
dBm  

 
• Linear.

 
• DB. dB Reference Level Offset

0dB  
 

 
 

•  
 

  
 

X Ref Reference Level Offset  
 
• dBm. dB Reference-Level Offser

1mW 50Ω 223.6mV
40µA

1mW  
• Reference Level.

3-49  
 

 
 

3-49   
 
• Reference Level Offset. Ref  dB

Reference Level
0dB

Reference-level
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0dB
dB dBm 1mW 50Ω  

 

 
 

3-50   
 
• Real and Imaginary Magnitudes.

Mathcad Matlab Excel  
 

Math Define/Edit Expression Editor
Freq Real Imag Ch

apply  
 
Using the Phase Controls.

Math Spectral Analysis Setup
Phase Degrees Radians Group Delay

 
 
• Phase Reference Position.

 
 

50%
Tek Exponential

20%  
• Phase Unwrap. −π π -180

180
180 -180

 
 

 
• Suppression Threshold.

dB
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• Phase Unwrap Algorithm.
 

• Phase Spectrum dejitter.
Nyquist /

180° DC
 

 

 
 

3-51   
 

• Group Delay.

 
 

 
 

   
• Impulse Response Testing.

Tek Exponential 20%
50%  

 
 

•  
•  
• HORIZONTAL POSITION  
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Using window to filter.
 

• Rectangular  
•  
•  
• Kaiser-Bessel 
• Gaussian 
• Blackman-Harris 
• Flattop2 
• TekExponential 
 

3-52
 

 

 
 

3-52   
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• 

3-13  
• FFT FFT 0.8 FFT

 
 

3-13  
 

 
 
• 3 dB BW in Bins.

bin Bin FFT
0 3dB Hz

bin BW  
• 

 
• FFT

FFT 1 FFT
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3-53   
 

• Nearest Side Lobe.

 
• Zero Phase Reference.

 
• Coefficients.( ) Gaussian

a  
• Gaussian Window. 3-54 Gaussian

Gaussian
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3-54  Gaussian  
 
• Rectangular Window. 3-55
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3-55  
 

• Hamming Windows.
3-56
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3-56   
 

• Hanning Kaiser-Bessel Blackman-Harris Winodws.
3-57 3-58 3-59

Blackman-Harris
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3-57    
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3-58  Kaiser-Bessel  
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3-59  Blackman-Harris  

 
• Flattop2 Window. 3-60
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Tek Exponential Window. Tek Exponential 3-6
3-61

20% 20%
 

 

 
 

3-61  
 
Effect of trigger jitter.

 
 

180

DC Nyquist  
 
• Effects of  Average and High Res acquisition modes.

Hi Res
High 
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Res
DC 0.63 Nyquist

 
• Frequency Domain Averaging.

 
 

       
 
Recognizing Aliasing  
 

 
 

 
 

 
 

Nyquist 3-62
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3-62   
 

 
 
To Take Cursor Measurements of a Spectral Math Waveform.

 
 
To Take Automated Measurements of a Spectral Math Waveform.

 
 
Swept Sine Wave Analysis.
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To Select a Predefined Spectral Math Waveform
 

 

 
 

 
 
1. 

 
 

 
 
2. Math Define Math  
 

       
 

 
 
3. Mag Phase

 
 

       
 
To Define a Spectral Math Waveform  
 

 
 

 
 
1. 

 
 

 
 
2. Math Define Math  
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3. Spectral Analysis Setupe Create Spectal 
Analysis Setup  

 

      
 

 
 
4. Math(x)  
 

       
 
5. Magnitude Phase  
 

       
 
6.  
7. Average Avgs

 
 

       
        

Clear  
 

 
 

8. Apply OK  
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9. Mag  
 

       
 
10. dB dBm Linear dB A V

 
 
• dB   Magnitude dB  
• Linear   
• dBm  dBm  
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11. Level

 
 

       
 

 
            

12. Level Offset
 

 
dB  

            0dB  
 

 
 

 
 
13. Phase  
  

       
 
14. Degree Radian GroupDelay  
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• -180° +180°
 

• −π
+π  

• GroupDelay  
 
15. Unwrap  
 

       
 
16. dB

Suppression Threshold
 

 

       
 

 
 
17. Control  
18. 

Track Time/Freq Domain Controls  
 

       
 

 
 
19. Window Type  
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• 
DC  

• Hanmming Hanning Blackman-Harris Kaiser-Bessel Flattop2
RBW

 
• Gaussian.  
• TekExponential. 20%

 
 

 
 

 
 
20. Freq Span

 
 

       
 

Full  
21. Center Freq
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22. Res BW
 

 

       
 

 
 

 
 
23. Spectral Analysis Setup Resolution

 
 

       
 

 
          Duration  

24. Duration
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25. Gate Pos

 
 

       
 

 
26. Gate Dur

 
 

       
 

 
 

 
 

27. Cursor  
 

       
 
28. Math  
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29. H Bars V Bars Waveform Screen  
30.  
31.  
 

FFT
0dB 4.0mdB -10.08dB

 
 

 
 

 
 

32. V Bars
 

33. ∆  



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   215 

 
 
34. Help  
 
Spectral Math Example  
 

 
 

 
 
1. CH1  
 

       
 
2. DEFAULT SETUP  
3. AUTOSET  
4. Vert Chan1  
 

       
 
5. Offset -260mV Ch1 

Scale 200mV  
 

      
 

 
 
6. Math Math1  
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7. Predefined Mag  
 

       
 

 
8. Spectral Analysis Setup  
    

       
 

• Scale  
• Refence  
• Rec Length  
•  
• Duration  
• Resolution

 
• Window Type

 
• Gate Position

 
• Gate Length  
• Resolution BW

Resolution BW  
9. Center Freq 125kHz

62.5kHz  
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10. Cursors  
 

       
 
11. Cursor Source

Math1  
 

       
 
12. Curs1 Pos 0.00Hz Curs2 Pos 125kHz  
 

       
 

9  
 

 
 

13. Curs2 Pos 62.5kHz  



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   218 

        
 

9  

 
 

 
 

14. Curs1 Pos 3.0kHz Curs2 Pos
11.0kHz  
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15. Cursor Type Waveform Cursor2 Math1  
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16. Define Spectral Math 
Waveforms  
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•  
•  
•  
•  
•  
 
Saving and Recalling a Setup  
 

 
 

 
 
•  
• 

 
•  
 
Save-Setup Recall-setup

 
 

Save Recall Setup
Virtual Keyboard

 
 

 
 
• 1 4

 
• Math1-Math4

 
• Windows Registry User Options

Utilities User Preferences Utilities
 

 
Ref1-

Ref4  
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All Settings are Retained.

 
 
Retaining Current Settings.

 
 
Advoiding Setup/Waveform Mismatches. /

1
 

 
Using Auto-Increment File Name  
 

Save As Export
3-63 Auto-

increment  
 

 
 

3-63   
 

Base Save 000
[Basefilename][count].ext ext

1
Basefilename001.ext  
 

Risetime
Risetime000.ext Risetime001.ext
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999 Basefilename1
Risetime1 Risetime1000.ext  
 
To Save Your Setup  
 

 
 

 
 
1.  
2.  
 

 
 

 
 

3. Setups Setup Save Setup  
 

       
 

 
 
4.  
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5.  
 

•  
•  

 

       
 
       

•  
 

 
 
6. Save Instrument Setup As Setup Save  
 

       
 

Save Instrument Setup  
 

 
 

 
 
7. Save in:  
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8.  
 

       
 

• File  
• File  
•  

 
 

           
 

 
 

 
 

9. Save as *.set
*.set  

 
 

           *.set  
 

 
 
10. Save  Cancel  
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11. Help

 
 
To Recall Your Setup  
 

 
 

 
 
1.  
 

 
 
2. Setups Setups Recall Setups  
 

 
 
3.  
 

       
 

 
 
4. Recall Instrument Setup Recall Setup

Recall  
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Recall Instrument Setup
 

 
 

 
5. Lock in:  
 

 
 

 
 
6. Save as *.set  
 
       

           *.set  
7.  
 

•  
• File  

 
 

           
 
 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   228 

 
 

 
 
8. Recall Cancel  
 

      
 

 
 
9. Help

 
 
Saving and Recalling Waveforms  
 

 
 

 
 
•  
• 

 
 
Reference Waveform Label

 
 
Virtual Keyboarding.

Reference Keyboard
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To Save Your Waveform  
 

CD-RW
 

 
 

 
1.  
2. 

 
 

 
 

 
 
3. Refs Ref1 Ref4  
 

 
 
4. Ch1 Math1 Ref

 
 

       
 

 
 
5. Label  
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Label
 

• Vertical Label  
    

            
 

• Label Source  
 

             
 

• Label Label  
•  

 

            
         

 
 
6. Save Wmf to Ref(x) Save  
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7. Save Wfm to File Save

Save all Wfms to Files Save  
 

        
 

Save References Waveform As
 

 

 
 

 
 
8. Save in:  
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9.  
 

       
 

• File Path  
• File  
•  

 
 

 
10. Save Cancel  
 

       
 

 
 
11. Help

 
 
To Recall Your Waveform  
 

 
 

 
           Save Waveform  
           (Ref1-Ref4)  
 

 
 
1.  
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2. Refs Ref1 Ref4

       
 

 
 
3. Display  
 

       
 

 
 
4. Recall Reference Waveform Recall Ref(x) from File

Recall  
 

       
 

Recall Reference Waveform
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5. Losk in:  
 

       
 

 
 
6. *.wfm

*.wfm  
 

 
          *.wfm  

 
 

7.  
 

•  
• File  
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8. Recall Cancel  
 

      
 

 
 
9. Display  
 

       
 

 
 
10. Help  
 
To Clear Reference  
 

Rek Secure  
 

 
 
1.  
 

 
 
2. Refs  
 

 
 
3. Delete  
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4. Delete Reference Waveform Delete Wfm File

Delete  
     

       
 

Delete Referece Waveform  
 

 

        
 

 
 
5. Lock in:  
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6. 

*.wfm  
 

       
 

 
          *.wfm  

7.  
 

 
            

 
 

 
8. Delete Cancel  
 

      
 

 
 
9. Help  
 
Exporting and Copying Waveform  
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CSV
 

 
CSV

 
 

Microsoft Word Excel
Edit Copy  

 
File Formats.

 
 
• .txt  
• .txt  
• 

.bmp  
• JPEG .jpg  
• PNG .png  
• Excel Lotus1-2-3 Quatro Pro  
• MatLab MatLab  
• MathCad MathCad  
 

MathCad ASCII  
 
•  
•  
•  
•  
 

 
 
To Export Your Waveform  
 

 
 

 
 
1.  
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2. 
 

 
 

 
3. File Export  

 
• Full Screen  
• Graticule  
• Waveform  
• Measurements  

 

       
 

 
 
4. File Export Setup Export Setup  
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5. Images Image  
 

       
 
6. Palette Color Black & White  
7. View Full Screen  Graticules  
8. Image Normal Enhanced Waveform

InkSaver  
 

• Normal  
• Enhanced Waveform Color InkSaver

 
9. Data Format  
 

       
 

 
 
10. Waveform Waveforms  
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11. Data Destination  
 

       
 
12. Source Waveform

 
 

       
 
13. MathCad/Mathlab

Include  
 

       
 
14. Data Ordering

 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   242 

       
 
15. Waveform  
    

       
 

• Samples  
• Save Samoles between Cursors  
• Save Samples inZoom Area  1 2 3 4

 
• All  

16. FastFrame  
 

        
 

• All Frames  
• Frames  

 
 

 
17. Measuremnets Measurement  
 



            CSA7404B TDS7704B,TDS7404B,TDS7254B & TDS7154B  

www.tektronix.com   243 

       
 
18. Data Format  
 

       
 
19. Measurement  
 

       
 

• Displayed Measurements  
• Measurements Snapshot  
• Histogram Data  
 

20. OK Cancel Help  
 

       
 

 
 
21. Export  
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PRINT Export PRINT    
PRINT Export  

 
• File Export Setup Export Setup

 
• Export Set Print  

 

       
 
22. Export

 
 

       
 

 
 
23. Save in:  
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24. Save as

*.dat  
 

 
            Export Setup  

 

       
 
25.  
 

• File  
• File  
•  

 

      
 

 
            

 
 

 
26. Save Cancel  
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27. Help

 
 
To Use an Exported Waveform  
 

 
 

 
 
1. MS Excel 97 2000 2002 PC  
2.  
 

 
 
3. In Excel File Open  
 

MS Excel 2000 2002  
 

       
 
4. Text Import Wizard

delimiter delimiter comma
Column General  
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MS Excel 97  
            
 

2  
            
 

        
 

 
 
5.  
6. Insert Chart  
 

       
 
7. Chart Wizard Built In  
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• Standards Types Lines  
• Custom Types Smooth  

 

      
 

 
 
8. Next 4 Finish

 
 

MS Excel 97    
           x y  
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9. Help

 
 
To Copy Your Waveform  
 

 
 

 
 
1. 

 
 

 
 
2. Edit Select for Copy  
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• Full Screen  
• Graticule  
• Waveform  
• Measurements  

3. Edit Copy Setup Copy Setup  
 

       
 

 
 
4. Image Image  
5. Palette Color  Black & White  
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6. View Full Screen Graticules
 

7. Image Normal InkSaver Mode
       

 
 

 
8. Waveforms Waveforms  
 

       
  
9. Source Waveform

 
 

       
 
10. Mathcad Include  
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11. Data Ordering

90 90  
 

       
 
12. Waveform  
 

• Samples  
• Save Samoles between Cursors  
• Save Samples inZoom Area  1 2 3 4

 
• All  

 

       
 
13. FastFrame  
 

        
 

• All Frames  
• Frames  
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14. Measurements Measurement  
15. Displayed Measurement

Measurements Snapshot Histogram Data
 

 

      
 
16. Data Format  
 

       
 

 
 
17. OK Cancel

Help  
 

       
 

 
 
18. Help  
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Printing Waveform  
 

Windows
 

 
To Print from Front Panel  
 

PRINT
 

 
To Print from Menu Bar  
 

File Print 3-
64 MS Windows 2000 Print Windows

 
 

 
 

3-64   
 
To Set Up the Page  
 

File Page Setup
3-66 Page Setup  
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• Paper  
• Orientation Portrait Landscape 3-65  
• Margins  

 
 

3-65   
 
• Palette Color Black & White  
• View Full-Screen Graticules Only  
 

• Full-Screen  
• Graticule s  

 
• Image Normal Enhanced Waveform Color Mode InkSave  

• Normal  
• InkSaver with Enhanced Waveform Color Mode

 
 

Help  
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3-66   
 
To Preview the Page  
 

File Print Preview
3-67  MS Windows 2000 Print Preview Windows
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3-67   
 
To Print Using Print Screen  
 

Windows Print Screen
Windows

 
 

Paint
Paint

 
 

Copy Setup Image  
Edit Copy Select for Export

Full Screen File Export
Exporting AND Copying Waveforms  

 
To Data/Time Stamp Hardcopies /  
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1.  
 

 
 
2. Disp Objects  
3. Display Date/Time  
 

       
 

 
 
4. Utilities Set Time & Data Set Time and Data

 
      

       
 
5. Hour Minute Second

 
6. Year Month  Day
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7. Set  
 

       
 

 
 
8. Get Current Windows  
 

       
 
Remote Communication  
 

GPIB Programmer Guide
 

 
Programmer Guide Product Software CD CD

CD  
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• Help Topic  
• Programmers Guide  
 

 
 

 
 
• Help Topic

 
• 

 
• Programmers Guide

PC GPIB  
 
How to Use Online Help  
 

 
 

 
 
1.  
 

 
 
2. Help

 
 

       
 
3. 
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4. PC

Help Contents Index  
5.  
 

       
 
6. Display  
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7. Contents or Index

Help Contents and Index  
 

       
 
8. Find  
9. 

Find  
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