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WARRANTY 

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and 
workmanship for a period of one ( 1) year from the date of shipment. If a product proves defective during this 
warranty period, Tektronix, at its option, either will repair the defective product without charge for parts and labor, 
or will provide a replacement in exchange for the defective product. 

In order to obtain service under this warranty. Customer must notify Tektronix of the defect before the expiration 
of the warranty period and make suitable arrangements for the performance of service. Customer shall be 
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with 
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location within the country in which the Tektronix service center is located. Customer shall be responsible for 
paying all shipping charges. duties, taxes, and any other charges for products returned to any other locations. 

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate 
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a)  to repair damage 
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product: 
b) to repair damage resulting from improper use or connection to incompatible equipment: c) to repair any 
damage or malfunction caused by the use of non-Tektronix supplies: or d) to service a product that has been 
modified or integrated with other products when the effect of such modification or integration increases the time 
or difficulty of servicing the product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS 
OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' 
RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND 
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. 
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR 
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES. 





About This Manual 

This is the user reference manual for the 11 801 B Digital Sampling 
Oscilloscope. This manual has three sections. The Getting Started section 
provides an introduction to the 11801 B, the Operating Basics section 
provides several examples on using the instrument, and the Reference 
section provides complete reference information. 

The first section of this manual, Getting Started, presents quick get-ac- 
quainted information and a map of the menu system. Each menu is 
accompanied by pointers into the Operating Basics and Reference sections. 

Other manuals that complete the documentation set for the 11 801 B Digital 
Sampling Oscilloscope: 

H The CSA 803A and 118016 Programmer Reference describes using a 
computer to control the 11 801 B through GPlB or RS-232-C interfaces. 

H The l l8OlB Service Reference provides module-level repair and 
replacement information about the 1 1801 B. 

This manual applies to the 11 801A and the 11 801 B Digital Sampling Oscillo- 
scopes that are equipped with firmware Version 4 or later for the Executive 
Processor, Display, and Timebase Controller. See System Identification in the 
Reference section of this manual for information about obtaining the firm- 
ware version number. 

Note that the following features described in this manual do not apply to the 
1 1801A Digital Sampling Oscilloscope. 

H High Frequency On/Off selection (see Triggering in the Reference sec- 
tion of this manual) 

External Prescaler selection (see Triggering in the Reference section of 
this manual) 

H Enhanced Triggering On/Off selection (see Triggering in the Reference 
section of this manual) 

User-adjustable Trigger Holdoff (see Triggering in the Reference section 
of this manual) 

Refer to Appendix B for specifications for the 11 801A Digital Sampling 
Oscilloscope. 
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Introduction 

This section describes the safety precautions, power and signal connec- 
tions, and procedures you should follow when you install the 11 801 B. It then 
provides a high-level view of the 11 801 B Digital Sampling Oscilloscope and 
its features. 

1 1801 B Description The 11 801 B Digital Sampling Oscilloscope provides unprecedented capabili- 
ties in capturing and accurately measuring high-speed electrical events. 
Some of the main features of the 11 801 B are: 

Fast rise time and wide bandwidth, as determined by sampling head. 

Sweep speeds from 1 picosecond per division to 5 milliseconds per 
division, adjustable in calibrated 1 picosecond per division steps. 

200 kHz sampling rate for high system throughput and real-time display. 

Digital trace capture, display, and storage. Provides a bright stable 
display even with signals of low repetition rate. 

Traces are captured with 8-bit vertical resolution, and can have from 51 2 
to 51 20 points each. 

Simultaneous display of up to eight traces. Each trace can represent a 
single input channel, or a complex expression that mathematically 
combines multiple input channels, or an expanded window of another 
trace. 

Time or voltage histograms displayed on-screen and updated continu- 
ously as trace data are collected. 

Mask testing for easy "golno-go" testing and error rate measurements. 

Standard mask testing using a library of 38 predefined telecommunica- 
tion masks. 

Color grading provides a third dimension, sample density, to displayed 
data and allows histogram and mask analysis after collecting data. 

Full-function trigger up to 3.0 GHz with selectable 1 x I10 x attenuation 
and ACIDC coupling. 

AC coupled trigger prescaler to 10 GHz. 

Single-ended and differential TDR measurements are available on all 
channels using SD-24 sampling heads. 
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Automatic measurement capability that allows a wide variety of complex 
measurements on a signal and gives real time updating. Twenty-eight 
measurements are available, including rise time, fall time, rms voltage, 
delay, width, duty cycle, and frequency. Measurement statistics provide 
the mean and standard deviation of your measurements. Measurements 
can be based on data in the color grading database, for example, fully 
automatic noise and jitter measurements. 

Fast fourier transform capability that allows you to obtain a frequency 
domain display of a given trace. You can display the FFT magnitude and 
FFT phase of the trace. 

A unique statistical measurement mode that allows pulse parameter 
measurements on random data (for example, eye diagrams) as well as 
accurate timing measurements in the presence of jitter. 

Display and 
Touch Panel 

Knobs 

Major Menu 
Buttons Control Buttons 

sampli& Head 
Compartments 

An Autoset function that allows quick adjustment of settings by pressing 
a single button. 

Menu driven touch-screen operation that simplifies operator control of 
the 11 801 B. It disables invalid selections and indicates to the operator 
which choices are logical at any time. 

Programmable control of the 1 1801 8 that allows it to be run from an 
attached computer or instrument controller via the RS-232-C or GPlB 
interfaces. 

Continuous self-calibration system that ensures accurate, stable trace 
data and measurement results. 

1-2 Getting Started 



Introduction 

Description 
Sampling 

of A traditional analog oscilloscope displays a trace dynamically as a beam is 
swept across the display horizontally. The 11 801 B Digital Sampling 
Oscilloscope separates a trace into discrete digital samples. The 11 801 B 
captures a sample before any amplification or attenuation is used to manip- 
ulate the signal. This technique provides very high bandwidth for repetitive 
signals and makes bandwidth a function solely of the sampling head. Thus, 
as higher bandwidth sampling heads are introduced, you can increase the 
capability of the 11 801 B just by adding a new sampling head. 

The 1 1801 B Digital Sampling Oscilloscope uses sequential sampling to 
sample one data point of the trace each time a trigger event occurs (up to 
200K samples per second). Each successive trigger event samples the next 
point to the right of (occurring later than) the previous points sampled. Once 
the entire trace has been sampled and all data points are accumulated, the 
display shows the entire trace result. For very slow trigger rates, a partial 
trace is shown, even before all data points have been sampled. 

Safety The following safety information is provided for your protection and to pre- 
vent damage to the 11 801 B. This safety information applies to all operators 
and service personnel. See Appendix C for additional safety information. 

Terms in Manuals 

CAUTION statements identify conditions or practices that could result in 
damage to the equipment or other property. 

WARNING statements identify conditions or practices that could result in 
personal injury or loss of life. 

Terms on Equipment 

CAUTION indicates a personal injury hazard not immediately accessible as 
one reads the marking, or a hazard to property including the equipment 
itself. 

DANGER indicates a personal injury hazard immediately accessible as one 
reads the marking. 

Symbols in Manuals 

Static Sensitive Devices 
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Symbols on Equipment 

DANGER Protective ATTENTION 
High Voltage ground (earth) Refer to 

terminal manual 

Power Source 

This product is intended to operate from a power source that will not apply 
more than 250 VRMs between the supply conductors or between either 
supply conductor and ground. 

Grounding the 1 1801 B 

The 11 801 B is grounded through the power cord. To avoid electric shock, 
plug the power cord into a properly wired receptacle where earth ground 
has been verified by a qualified service person. Do this before making 
connections to the input or output terminals of the 1 1801 8. 

Without the protective ground, all parts of the 11 801 B are shock hazards. 
This includes knobs and controls that may appear to be insulators. 

Use the Proper Fuse 

Using an improper fuse can create a fire hazard. Always use fuses that - 
exactly meet the specifications in the 11801 B parts list. Match fuse type, 
voltage rating, and current rating. 

Do Not Operate in Explosive Atmospheres 

The 11 801 B provides no explosion protection from static discharges or 
arcing components. Do not operate the 11 801 B in an atmosphere of explo- 
sive gases. 

Do Not Remove Covers or Panels 

To avoid personal injury, do not operate the 11 801 B without the panels or 
covers. 

Operating the 1 1801 B without the covers in place may cause 
overheating and damage. 

7-4 Getting Started 



Introduction 

Electrical 
Connections SMA-Compatible and Other Precision Connectors 

You must attach cables to SMA-compatible and other precision connectors 
carefully to prevent damage to the cable or the instrument connector. 

Do not over-tighten SMA-compatible connectors. 

When attaching a cable to or removing a cable from an SMA-compatible 
connector, do not turn the cable, turn only the nut. Align the two connectors 
carefully and engage the connector nut over the exposed threads on the 
other connector. Use only finger pressure to make this initial connection. 
Then use a torque wrench only to tighten the connection to the range of 
7-10 Ib-in (79-112 N-cm). 

There are two types of SMA-compatible connectors on the 11 801 B: 

Standard SMA connectors with plastic insulating material between the 
center lead and the outer shield. An example is the INTERNAL CLOCK 
output connector on the front panel. 

High-precision APC 3.5 connectors, which have air insulation between 
the center lead and outer shield. Examples include the input connectors 
on some of the sampling heads. 

The APC 3.5 connectors are of closer mechanical tolerance than the stan- 
dard SMA connector. Attaching a worn or damaged SMA cable to an APC 
3.5 connector may damage the APC 3.5 connector. 

Higher bandwidth sampling heads may use other connectors that are not 
SMA-compatible. Consult your sampling head manual for more information. 

Electrostatic Discharge 

Applying a voltage outside the range printed on the sampling head 
can result in damage. Static electricity is also a hazard. 

The input diodes used in the sampling heads are very susceptible to dam- 
age from overdrive signal or DC voltages, and from electrostatic discharge. 
Never apply a voltage outside the range printed on the front of the sampling 
head. Operate the 1 1801 B only in a static-controlled environment. 
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Connect the wrist strap provided with the 11 801 B to the ANTISTATIC CON- 
NECTION, as shown in Figure 1-1. 

Front Panel 

Never install or remove a sampling head with the 118016 power on. 

The front panel has four compartments for sampling heads. At least one 
sampling head must be installed in a 11801 B configuration to allow the 
1 1801 B to sample signals. 

The TRIGGER INPUTS, the INTERNAL CLOCK output, and the CALIBRA- 
TOR output connector are located below the sampling heads. The tutorial 
procedures in this manual describe the use of these connectors. See Fig- 
ure 1-1. 

Sampling Head 
Compartments 

Internal Clock 
Output 

Calibrator 
Output 

Antistatic External 
Connection Trigger Inputs 

Figure 1-1 : Front Panel Connectors 
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Rear Panel 

The POWER plug provides AC power to the 11 801 B. The plug is an IEC- 
style connector; the separate power cord supplied with the 1 1801 B should 
match the physical configuration of electrical outlets in your country. 

Set the LlNE VOLTAGE SELECTOR switch before connecting the 
11801B to power. 

Before connecting the power cord between your electrical outlet and the 
11 801 B POWER plug, make sure that the adjacent LlNE VOLTAGE SELEC- 
TOR switch is set to match the voltage range of the electrical system of your 
country. The main fuse is near these controls, as is the PRINCIPAL POWER 
SWITCH. See Figure 1-2. 

Principal Line Voltage 
Power Switch Selector Fuse 

Power Cord 
Connector 

Figure 1-2: Rear Panel Power Connectors and Switches 

The PRINTER connector provides a Centronics-style interface, so you can 
connect a printer to the 11 801 B. This lets you make a paper copy of the 
display by pressing the HARDCOPY button on the front panel. 

The RS-2324 (DCE) connector lets you connect a computer, terminal, or 
modem to the 11 801 8. The GPlB section similarly has an IEEE STD 488 
PORT connector. Both of these connectors let you make the 11 801 B part of 
an automated test and measurement system. Hardcopy information can 
also be routed through either the RS-232-C or the IEEE STD 488 PORT 
connector. See Figure 1-3. 
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Figure 1-3: Rear Panel Printer and Data Connectors 
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Installation Follow this sequence when you install the 11 801 B: 

Step I :  !, 

0 
Step 3: - 

Set the LINE VOLTAGE 
SELECTOR to the prop- 
er range for your system. 

Set the PRINCIPAL 
POWER SWITCH to 

OFF. 

Step 5: 
Install sampling 

heads in the 
front-panel 

compartments. 

\ 

POWER SWITCH to 

ONISTANDBY 
switch to STANDBY 

Step 4: 
If you have optional 
SM-11 Multi-Channel 
Units, see the SM-11 
lnstallationIUser Guide 
and connect them now. 

1 ! Step 6: 
/ Connect the Dower 

cord from the 
POWER connector 
to your power 
system. 

U 

Step 8: 

Once the 11 801 B is installed, use the ONISTANDBY switch as a power 
switch. 
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This part of the manual presents general operating instructions and a road- 
map of the menu system. All menus are shown in this section. Once you 
find a menu of interest, you will be directed to the page in the Reference 
section that discusses that feature. The Operating Basics section provides 
several examples on using the instrument. Complete reference information 
is contained in the Reference section. 

Front Panel and Sampling Heads 

The ACQUISITION button stops and starts trace 
acquisition - see page 3-3. The AUTOSET button 

The major menu buttons let quickly sets the instrument parameters for a trace 
you select which of the display - see page 3-9. The HARDCOPY button 
major menus appears at prints a copy of the display - see page 3-89. The 
the bottom of the display. SEQUENCE SETTINGS button lets you cycle 

See page 1-16. through pre-set instrument settings - see 

I page 3-181. 
/ Use the ONISTANDBY switch as 

The display shows the 
traces and the menus, 

which you touch to 
activate. 

See page 1-13. 

The Touch Panel OnlOff 
button lets you turn off 
the touch panel so that 

you can point to the 
display without 

inadvertently making 
menu selections. Antistatic 

Connector 

the power switch once the 
instrument is installed. 
See page 3-157. 

You install sampling heads in the 
sampling head compartments. 
See page 3-167. 

The two knobs control many The CALIBRATOR output provides a known 
functions of the instrument. signal for calibration. See page 3-19. The 
You set the knobs to control INTERNAL CLOCK OUTPUT is a trigger 
specific functions when you signal synchronized with the CALIBRATOR. 

make menu selections or See page 3-19. The PRESCALE and DIRECT 
touch icons. Using the knobs inputs let you connect an external signal for 

is described on page 1-15. triggering traces. See page 3-215. 
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Rear Panel 

Power line controls include 
the LINE VOLTAGE The RS-232-C connector allows a 

SELECTOR SWITCH, the remote computer to control the 
fuse, the power connector, instrument through a serial interface. 
and the PRINCIPAL POWER It can also be used to  drive serial 
SWITCH. See page 3-157. output devices. See page 3-163. 

If your 118018 is equipped with 
Option 1 M, the SM- 1 1 connectors let you 
attach up to four SM-11 Multi-Channel 

Units, which provide more sampling head 
compartments. See the SM-1 1 Manual. 

The GPl8 connector allows a 
remote computer to control the 
instrument through an IEEE Std 488 
parallel interface. It can also be 
used to drive compatible plotters. 
Three lights show the status of the 
parallel bus. See page 3-79. 

The PRINTER connector lets 
you attach several kinds of 
printers using a Centronics 
interface. See page 3-89. 
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Display and Touch Panel 
The display shows the output of the instrument, such as traces and mea- 
surement information. The display is combined with the touch panel to 
provide a touch menu system. Touch the selectors that are displayed in the 
various menus to execute those items. Each menu selector has a shaded 
top portion that names the selector and a lower portion that shows the 
current status of the parameter that the selector controls. 

Selected trace (highlighted) 
and unselected trace. Axis 
labels and readouts apply to 
the selected trace. Traces can 
be selected by touching them. 
See page 3-27 0. 

I 
A pop-up menu provides a 
temporary dialog to let you set 
specific parameters. This is the 
GPIBIRS232C pop-up menu, which 
is accessed by touching the 
GPIBIRS232C selector in the 
Utilityl major menu. 

Several different major menus are available. You The Knob Menu always shows the parameters 
display and use the major menus by pressing the the knobs are currently assigned to control (top 
major menu buttons. This is the Utility1 major two selectors). You can also use the knob menu 
menu. Touch the GPIBIRS232C selector to to remove traces from the display. You can touch 
display that pop-up menu. See page 1-1 6 for a the knob labels to see the Keypad Menu, which 
description of the various major menus. lets you enter a numeric value for any 

knob-controlled parameter. See page 1-1 5. 
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Icons 

- Touch the horizontal icon to 
assign the knobs to adjust the 
trace horizontal size and 
position. See page 3-105. - Def Tra 

Touch the Define Trace icon 
to display a pop-up menu 
that lets you define a new 
trace to be displayed. 
See page 3-205. 

FFTmag 
Touch this icon to display the 
magnitude of the frequency 
spectrum of the selected trace. 
This icon is then replaced by 
FFTpha. See page 3-65. 

Window 
Touch the window icon to 
create a new trace that 
represents an enlarged portion 
of another trace. 
See page 3-225. 

Cursors 
Touch the cursors icon to 
display bar or dot cursors for 
measurements of trace 
values. See page 3-29. 

-r Touch the trigger icon to assign 
the knobs to adjust the trigger 
level and holdoff. If the 
instrument is not triggered, 
!not! appears above the word 
trig'd. See page 3-215. 

$ Touch the vertical icon to Icons are always available, 
assign the knobs to adjust regardless of the major 
the trace vertical size and 
position. See page 3-221. menu that is displayed. 

1-14 Getting Started 



At a Glance 

Knobs, Knob Menu, and Keypad Menu 

- -- 

If you touch the wrong knob label \ 
by accident, the top two selectors 
let you choose the other knob 
parameter for Keypad Menu 
manipulation. 

You can use the Keypad Menu to 
enter a numeric value for your 
parameter instead of turning the 
knob until the parameter is set. Touch 
number selectors as if you were 
typing the number, and end your 
entry by touching the Enter selector. 
CHS changes the sign of your 
number, Back Space lets you correct 
errors. The p (pico), n (nano), 
j~ (micro), and m (milli) selectors let 
you scale your number. 

The Coarse. Medium. and 
r /  Fine selectors affect the 

knob resolution. When 
set to coarse, each knob 
click represents a greater 
change than when set to 
medium or fine. 

The Set to Min and 
Set to Max selectors 

c/ let you quickly set a 
parameter to either 
extreme of its range of 
adjustment. 

The knob labels always show the knob 
assignments, the parameters that the 
will control. The bottom half of each kno 
label shows the current value of the 
parameter. When you turn a knob, you will 
see the current value change, and you will 
see the change on the display and on any 
displayed menus that show the parameter. 
Any time knob labels change they will 
change color. When you turn a knob, the 
labels return to normal. 

Touch either knob label to display the 
Keypad Menu for that parameter. 

This selector lets you remove a trace from the The PanlZoom selector lets you expand any part 
display. First select (highlight) the trace you of a trace using horizontal magnification. See 
want removed by touching it, then touch this page 3-107. When the knobs are assigned to 
selector. A pop-up menu will ask you to select vertical size and offset, this selector may change 
remove or clear. See page 3-212. to provide more vertical control. See page 3-221. 
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Major Menu Buttons 

The Waveform major menu controls trace 
definition, acquisition, and the sampling 
heads. See page 1-18. 

An alternate form of the Waveform major 
menu, the Trace Status menu, can be 
displayed using the More ... selector m tht 
Waveform major menu. See page 1-18. 

The Trigger major menu controls 
triggering. See page 1-21. 

The Measure major menu controls the 
automatic measurement system. 
See page 1-22. 

The Display Modes major menu controls 
display persistence, histograms and 
mask testing. See page 1-23. 

The Store/Recall major menu controls 
storage and recall of trace data and 
instrument settings. See page 1-24. 
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MENUS 

WAVEFORM 0 

DISPLAY 

UTILITY 

At a Glance 

The Utility1 major menu controls 
general instrument parameters 
such as display colors, GPlB 
and RS-232-C settings, and 
hardcopy parameters. 
See page 1-26. 

The Enhanced Accuracy menu 
controls the calibration svstem. 
See page 1-28. 

The Utility2 major menu 
provides access to the 
diagnostic system. 
See page 1-30. 

The Cursors major menu controls the 
cursors, markers that you position on 
your trace to make measurements. 
Use the Cursors icon to display the 
Cursors major menu. See page 3-29. 
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Waveform Major Menu 

This pop-up menu lets you modify the trace 
expression of the selected trace. See page 3-21 1. 

The More ... selector displays the alternate 
Trace Status major menu. This displays the 
status of all traces on the display. 
See page 3-210. 

TDF *TDT TDR 
P o l a r l t y  

TDP D i f f  TDR 
P r e s e t  P r e s e t  

P r e s e t  TDR 
C 1 e a r  il D e l a y  

E x t e r n a l  C h a n n e l  
A t t e n u a t  l o r ,  

S m o o t h i n g  

S e l e c t e d  C h a n n e l  
I d e n t i f i c a t i o n  This pop-up menu controls the position 

of window traces. See page 3-227. 

Sampling head controls. See page 3-167. 
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XY trace 
controls. 

See page 
3-23 1. r 

-- 

At a Glance 

- Record length controls. 
See page 3-161. 

- Horizontal reference point 
controls. See page 3-109. 

Averaging and Acquisition control. 
enveloping. See page 3-3. 

See page 3-13. 

Graticule and axis unit 
controls. See page 3-83. 
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Saved trace description controls. See page 3-1 73. 
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Trigger Major Menu 

Select the trigger source using this pop-up menu. See page 3-215. 

E x t e r n a l  
D i r e c t  

E,ternal 
P r e s c a l e r  

Use this pop-up with external 
direct triggering to select AC or 

DC coupling and trigger 
attenuation. See page 3-215. 

TRIGGER 

MEASURE 0 
DISPLAY 
0 s  0 

\ 
Touch this selector to assign 
the knobs to control trigger 

level. See page 3-215. 

Touch this selector to 
enableldisable high frequency 
holdoff. See page 3-215. 

Set trigger holdoff parameters 
with this pop-up. 
See page 3-215. 

Select Normal or Auto 
Trigger with this selector. 

See page 3-215. 

Touch this selector to 
enableldisable enhanced 

triggering. See page 3-215. 

Touch this selector to change the 
trigger slope. See page 3-215. 

-- 
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Measure Major Menu 

Use this pop-up menu to specify 
which measurements you want to 

take. As you select measurements, 
the readouts appear immediately in 

the unused selectors of the major 
menu. See page 3-139. 

Touch a measurement readout to 
display a pop-up menu that lets you 
control the way the measurement is 
taken. See page 3-147. 

NAVEFORM 0 
TRIGGER u 

DISPIAY 
MODES 0 

These six selectors are reserved for the readouts of 
measurements that you select. This sample menu 

shows that the measurement system is set up to take 
six measurements on the selected trace. 

See page 3-135. 

UTILITY 0 

Use this pop-up menu to make your 
measurement relative to a 
reference value. See page 3-145. 
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Display Modes Major Menu 

TRIGGER 0 
MEASURE 0 

UTILITY 0 

This menu enables you to select 
several kinds of display persistence 
and to control the histogram display. 
See page 3-43. 

Use this menu to generate or edit masks 
used in mask testing. See page 3-1 17. 

This menu show the density values of the 
color graded display. See page 3-45. 

- - 
Use this menu to select predefined telecommunication 
masks for mask testing See page 3-1 17. 
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Store/Recall Major Menu 

These pop-up menus let you store and recall 
displayed traces. See page 3-183. 

TRIGGER 0 
MEASURE ( 

DISPLAY 
M E  0 
STORE1 
RECALL 

SEQUENCE SETTINGS button on the 
front panel. You can use that button to 
change from one instrument setting to 
the next. See page 3-181. 

This pop-up menu lets you store an instrument setting. See page 3-1 78. 
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Clear displayed traces using this 
pop-up menu. See page 3-5. 

MEASURE 0 

At a Glance 

Delete stored traces using this pop-up 
menu. See page 3-186. 

These pop-up menus let you recall or 
delete settings. See page 3-1 79. 
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Utility1 Major Menu 
This pop-up menu shows instrument and 

sampling head identification and firmware 

P 

Cursors Wmdow FFTmag b f  Tra 

version numbers. See page 3-189. 

Use this pop-up menu to set GPIB and RS-232-C parameters. 
See page 3-80 for GPIB, and page 3-1 64 for RS-232-C. 

Use this selector to initialize the 
instrument to a known state. 
See page 3-1 11. 

Use this pop-up menu to 
label traces and settings. 

See page 3-1 13. 
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Use this pop-up menu to 
set Hardcopy parameters. 

See page 3-90. 

T e k  4 6 9 2  Tei, 4 6 9 6  G r a t l c u l e  Tr a c e  

This pop-up menu 
enables you to set the 
colors of various 
elements of the display. 
See page 3-21. 

S e l e c t o r s  C o l o r  2 

T e k  4 6 9 7  W i n d o w  T I - a c e  
T r a c e  C o l o r 3  

Hlt I n k J e t  HPGL C u r s o r s  T r a c e  
Mea; Z o n e s  C o l o r  4 

MENUS- 

MEASURE n 
DISPLAY 
MODES 0 

UTILITY 

rouch this selector to turn the 
audible beep on or off. 

See page 3-7. 

Use this selector to access 
the Enhanced Accuracy 

- major menu. See page 1-28. 
I 

'1 Autoset controls are ( described on page 3-9. 

Touch this selector to assign 
the knobs to control display - 
brightness. See page 3-47. 

These selectors control FFT- 
windowing and scaling 

parameters. See page 3-65. 

Use these controls to 
set the instrument 

clock. See page 3-203. 

Turn on or off vectored 
traces with this selector. 
See page 3-21 9. 

Control trace scaling, a 
property of traces, with this 
selector. See page 3-214. 

Select shifted or centered 
filter mode. See page D-6. 

Touch this selector to turn 
on or off time and date 
stamps for stored traces. 
See page 3- 183. 
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Enhanced Accuracy Major Menu 

Calibrate blowby compensation of the sampling heads that use 
this calibration. See page 3-49. 

MENUS- 

TRIGGER 0 
MEASURE u 
DISPLAY 
MODES 0 

UTILITY 

Calibrate gain of sampling heads. See page 3-49. 

This pop-up menu provides assistance in making all 
calibrations of a sampling head quickly. See page 3-49. 

This pop-up menu controls the 
automatic self-calibration system. 
See page 3-49. 
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Calibrate offset of sampling heads. See page 3-49. 
Use this pop-up menu to compensate for minor timing 
variations between sampling heads. See page 3-49. 

Use this selector to access 
the Utility2 major menu. 

See page 1-30. 

Calibrate the TDR amplitude of those 
sampling heads that support TDR. 
See page 3-49. 
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Utility2 Major Menu 

Use this selector to initiate a 
self-test and verify that the Use this selector to enter the 
instrument is operating extended diagnostics system. 
properly. See page 3-38. See page 3-38. 

Use this selector to return to 
the Utility1 major menu. 

See page 1-26. 
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Overview 

This section presents eleven examples that illustrate how to use the 
11 801 B Digital Sampling Oscilloscope. Examples 1 through 4 describe how 
to define and display single and multiple traces and how to perform signal 
processing. 

Examples 5 through 7 describe how to take automated measurements, how 
to use measurement annotations to control the measured portion of the 
trace, how to select from the three types of measurements (software, statis- 
cal or hardware), and how to use a reference trace for comparison measure- 
ments. 

Examples 8 through 11 discuss advanced features of your 11 801 B Digital 
Sampling Oscilloscope that are beyond the standard set of oscilloscope 
features. These examples cover using a stored trace as a reference, saving 
trace descriptions for later use, taking histograms of displayed trace data, 
and taking Time Domain Reflectometry (TDR) measurements. 

rn Example 1 : Displaying a Trace 

rn Example 2: Managing Multiple Traces 

= Example 3: Defining Multiple Traces 

Example 4: Using Signal Processing 

rn Example 5: Taking Automated Measurements 

Example 6: Taking Delay Measurements 

rn Example 7:  Taking Comparison Measurements Using a Reference Trace 

= Example 8: Using Saved Trace Descriptions 

rn Example 9: Comparing Traces to Stored Traces 

rn Example 10: Creating a Histogram Display 

rn Example 11 : Taking TDR Measurements 

Each example demonstrates features and capabilities of the instrument. The 
Reference section later in this manual also provides detailed information 
about instrument capabilities. 
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Example 1: 
Displaying a Trace 

This example shows how quickly you can display a meaningful trace on the 
display. You will also become familiar with the basic front-panel controls. 

For this example you will need an 1 1801 B with at least one sampling head 
installed, one SMA connecting cable, and a static protection wrist strap. 

Major Menu Buttons YOU will begin by initializing the 11 801 B to its default settings. Each example 
in this manual begins with this step. 

Read the Operator Overview section for information on installing 
your 1 l8OlB. 

TRIGGER 0 1 
MEASURE 01 

To the right of the display is a column of six buttons grouped under the title 
MENUS. Each button has an indicator light that shows which button was 
pressed last. Associated with each button is a major menu at the bottom of 
the display. 

You may wish to press different major menu buttons and observe the 
changes on the display. Each major menu presents a group of controls that 
are related to each other. 

WAVEFORM controls trace definition, sampling head control and ac- 
quisition control. 

TRIGGER controls triggering. 

MEASURE controls the automatic measurement system. 

DISPLAY MODES controls histograms, mask testing and editing, and 
other display features. 

STOREIRECALL controls storage and recall of trace data and 11 801 B 
settings. 

UTILITY controls general 11801 B parameters such as display colors, 
GPlB and RS-232-C settings, and the clock. You can access the en- 
hanced accuracy system, which performs internal calibrations of the 
11801 B and installed sampling heads, through the Utility major menus. 
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The Waveform major menu has two pages and the Utility major menu has 
three pages. Press the appropriate menu button to display the first page of 
the major menu. Press the same button a second time to display the second 
page of the menu. 

Initialize the 11 801 B to default settings using the Initialize selector, which 
appears in the Utilityl major menu. 

Step 1: Press the major menu UTILITY button, located in the MENUS 
column. If you see a different major menu than that shown on the oppo- 
site page, press the UTILITY button again to change the page. 

This illuminates the UTILITY button's light and displays the Utilityl major 
menu, as shown in Figure 2-1. 

Utilityl Major Menu 

Figure 2-1 : Utilityl Major Menu 
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Example 1 : Displaying a Trace 

The Touch Panel You make selections from menus by touching the appropriate area. Until you 
remove your finger from the display, the 11 801 B indicates your potential 
selection by outlining that selector. You can change your potential selection 
by dragging your finger to the desired selector before withdrawing it. 

NOTE 

The 11 8016 does not perform any operation until you remove your 
finger from the display. 

Menu Selectors The Utility1 major menu has eight selectors in ruled boxes. The top half of 
each selector shows the name of the selector with a shaded background, 
while the bottom displays the current status on a black background. 

lnitialize Selector 

Figure 2-2: lnitialize Selector in Utilityl Major Menu 

Selectors can be normal brightness, like the ones you see in the Utilityl 
major menu. A selector appears very dim if it cannot be selected in the 
current state. Bright appearance indicates a selector is already selected or 
being used. 

The lnitialize selector operates when you touch it and withdraw your finger. 

NOTE 

Be sure that the light beside the TOUCH PANEL button says ON. 
This button is below the major menu buttons. 

Step 2: Touch the lnitialize selector in the major menu area (see Fig- 
ure 2-2. Then touch the lnitialize selector that is displayed in the pop-up 
menu. 

This sequence, pressing the UTILITY button and then touching the lnitialize 
selector, will always set the 11801 B to a default state. 

Step 3: Put on the wrist strap and ensure that it is connected to the 
antistatic connector on the front panel of the 11 801 B. 
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Example 1: Displaying a Trace 

Connecting Cables To view the calibrator signal, you must connect a cable from the CALIBRA- 
TOR output to any sampling head input connector. 

Step 4: Connect an SMA cable from the CALIBRATOR output to either 
input connector of any installed sampling head (see Figures 2-3 and 
2-4). 

Read the Operator Overview section for information about SMA- 
compatible connectors. 

Figure 2-3: Cable from the CALIBRATOR Output to a 
Sampling Head Input 

Beside each sampling head input is a small SELECT CHANNEL button. 
Pressing it is a quick way to display that channel. The resulting yellow light 
near the button tells you that the channel is being displayed. 
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Example 1 : Displaying a Trace 

APC 3.5 
Input 

Connectors 

Figure 2-4: Sampling Head Control Panel (SD-24 shown) 

Step 5: Press the SELECT CHANNEL button nearest the sampling 
head input you have connected to the calibrator. 

The yellow light on the sampling head blinks, indicating that the channel is 
being displayed. 

You don't see a trace on the display because the trace is not triggered. The 
trigger icon ( 7 ) at the left of the graticule shows !not! above it meaning the 
11 801 B is not triggered. This icon always shows you the trigger status. 

The 11801 B has an internal clock, which is synchronized with the calibrator 
output. You will use this clock to trigger the trace. To set triggering, you need 
to use the Trigger major menu. 

Step 6: Press the TRIGGER major menu button in the MENUS column. 

This displays the Trigger major menu. The Source selector indicates that the 
current trigger source is the External Direct. You need to change the source 
to Internal Clock. 
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Pop-up Menus Touching the Source selector demonstrates a common operation of selec- 
tors: they display pop-up menus. These menus are a temporary dialog with 
you; they cover a portion of the graticule. Most pop-up menus disappear 
automatically when you make a selection. Most pop-up menus also provide 
an Exit or Cancel selector so you can remove them. 

If you inadvertently display a pop-up menu and wish to remove it, you can 
also remove it by touching the selector that displayed the pop-up menu. 
This selector is highlighted during the time that the pop-up menu is dis- 
played. Or, you can touch a part of the graticule that has no traces on it. 

Step 7: Touch the Source selector in the major menu. 

The Trigger Source pop-up menu appears and the Source selector itself is 
highlighted (see Figure 2-5). 

T r  l g g e r  l n g  T r a c e  1 Z o o m  

Figure 2-5: The Trigger Major Menu and Source Pop-Up Menu 

Now that the Source pop-up menu is displayed, you can specify the internal 
clock trigger source: 

Step 8: Touch the Internal Clock selector in the pop-up menu. 

This selects Internal Clock as the trigger source. Notice that the Source 
selector in the major menu now indicates Internal Clock. 

Step 9: Touch Exit to remove the pop-up menu. 
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Example 1 : Displaying a Trace 

Autoset 
-- - 

You now see a flat trace on the display. However, it does not show the 
"interesting" part of the trace. To quickly show the desired data, use the 
autoset feature. The AUTOSET button, located above the sampling heads 
just to the right of the major menu buttons (see Figure 2-6), automatically 
sets the horizontal, vertical, and trigger parameters to display the desired 
portion of the trace. 

The 
AUTOSET 

Button 

Figure 2-6: AUTOSET Button Location 

Step 10: Press the AUTOSET button above the sampling heads. 

You will see rising edge of the calibrator signal on the display. 
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Example 1 : Displaying a Trace 

Autoset Options You have used autoset to show the rising edge of the calibrator signal. The 
lnstrument Options pop-up menu of the Utilityl major menu controls auto- 
set operation (see Figure 2-7). 

Figure 2-7: The lnstrument Options Pop-up Menu 

Step 11: Press the UTILITY major menu button in the MENUS column 
and touch the lnstrument Options selector in the major menu. (If you 
see a different major menu than the Utilityl menu, press the UTILITY 
button again.) 

The lnstrument Options pop-up menu controls autoset with the following 
groups of selectors: 

Under Autoset Options you can turn on or off Vertical Autoset, Hori- 
zontal Autoset and Trigger Autoset, which determine whether perform- 
ing an autoset will alter those types of parameters. If you want to set all 
three parameters to On, use the Enable All selector. 

Under Autoset Mode you can select Period Mode or Edge Mode. 
Edge mode is the initialized default and displays a single rising edge of 
the signal. Period mode displays several cycles of the trace. 
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Example 1 : Displaying a Trace 

The Stan Mask Autoset and Stan Mask Offset Adj selectors are used 
in performing autoset to the selected standard mask, during mask 
testing. Standard mask autoset is discussed in the Mask Testing section, 
beginning on page 3-1 17. 

The Undo Last Autoset selector restores the 11 801 B to the settings that 
existed before you pressed the AUTOSET button. 

You want to display several cycles of the calibrator signal. 

Step 12: Touch the Autoset Mode selector in the pop-up menu (to set 
autoset to period mode) and press the AUTOSET button above the 
sampling heads. 

A display should appear similar to the illustration in Figure 2-8. 

Figure 2-8: The Calibrator Signal After Pressing AUTOSET in 
Period Mode 
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Example 1 : Displaying a Trace 

The Knobs There are two control knobs to the right of the display and below the major 
menu buttons. They adjust different things at different times. You can always 
look at the Knob menu to see what the knobs will adjust. This is called the 
current knob assignment. The Knob menu appears on the display to the 
right of the major menu (see Figure 2-9). 

The top two selectors of the Knob menu are half-height and always show the 
current knob assignment. At present they show that the top knob controls 
the Main Size (time per division) parameter, and the bottom knob Main Pos 
(main time base position). The bottom half of each selector shows the 
current value of that parameter. - 

Figure 2-9: The Knobs and the Knob Menu 

Selectors may perform specific tasks, or assign the knobs, or do both. Each 
knob assignment remains in effect until you change it with another selector 
or a major menu button. Each major menu button "remembers" its current 
knob assignment, meaning that if you change from one major menu to 
another, and then return to the previous major menu, the knob assignments 
will be the assignments that were in effect when the major menu was active 
last. 

NOTE 

Always glance at the knob labels before using the knobs. 

When you turn the knobs, you will feel clicks instead of smooth motion. 
Each click represents a minimum change; the 11 801 B "counts clicks" to 
measure knob motion. Depending on the value the knobs are assigned to, 
each click changes the value by some linear increment, a multiplicative 
factor, or the next number in a 1-2-5 sequence. 
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Example 1: Displaying a Trace 

Step 13: Turn each knob left and right, observing the trace changes. 
When you are done, restore the trace to its original appearance by 
turning the knobs or by pressing the AUTOSET button above the sam- 
pling heads. 

Icons To control the vertical size and offset of a trace, you need to reassign the 
knobs. You will use an icon to do this. 

Above and to the left of the graticule are several icons as shown in Figure 
2-1 0. These icons are always available on the display regardless of which 
major menu is being shown. The trigger icon ( 7 ), the vertical icon ( $ ), and 
the horizontal icon ( * ) assign the knobs. Since the current knob assign- 
ment is horizontal (main) size and position, the horizontal icon ( * ) is 
highlighted. 

NOTE 

The trigger icon is presently unselectable because you cannot 
adjust the internal trigger level. 

Touching the vertical icon ( $ ) changes the knob assignments, as shown in 
the Knob menu labels. Turning the knobs shows that the vertical characteris- 
tics of the trace are altered. 

Step 14: Touch the $ icon and turn each knob left and right. Observe 
the changes in the trace. 
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FFT . .  . 
Horizontal Cursors Window Magnitude Define Trace 

Figure 2-1 0: Icons 
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Example 1 : Displaying a Trace 

Keypad Pop-up 
Menu and Knob 
Resolution 

The knobs can be adjusted to finer or coarser resolution with the Keypad 
pop-up menu. This menu also allows numeric entry of a parameter assigned 
to a knob. The Keypad pop-up menu is displayed by touching either knob 
label selector in the Knob menu (see Figure 2-1 1). 

Step 15: Touch the Vert Offset: M I  knob label selector. (If you con- 
nected your signal to a different channel, you may see a different chan- 
nel number.) 

The two selectors across the top of the Keypad pop-up menu allow you to 
change the knob parameter. 

The Knob Res section has selectors for Coarse, Medium, and Fine resolu- 
tion. Vertical offset does not support medium resolution, so that selector is 
dimmed. The other two selectors show the knob click increment: coarse will 
set the knob to add or subtract 5 mV for each knob click, while fine sets the 
knob increment to 500 pV. The Coarse selector is highlighted to show that it 
is the current selection. 

Step 16: Touch the Fine selector in the pop-up menu, and turn the 
bottom knob. 

Observe that the trace movement is now finer than it was before. 

The Keypad pop-up menu can also set a parameter to its minimum or 
maximum, using the Set to Min or Set to Max selectors. 

NOTE 

Look at the Set to Min and Set to Max selectors to see the valid 
range of any parameter. 

Step 17: Touch the Vert Size: M I  knob label. Then touch the 
Set to Max selector in the Keypad pop-up menu. 

Vertical size is now the maximum volts per division, producing the smallest 
height trace possible. 

You can directly enter any value you wish using the Keypad pop-up menu. 

Step 18: Touch the Vert Size: M I  knob label. Then touch the following 
selectors: 5 0 m. Notice the entry line being formed above the Numeric 
Entry label in the pop-up menu. Use Back Space to remove incorrect 
entries. Touch Enter to complete entry. 

Vertical size is now set to 50 mV per division. 
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Figure 2-1 1 : The Knob Menu and Keypad Pop-up Menu 
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Major Menu Knob 
Assignments 

Each major menu assigns the knobs to different parameters. Whenever you 
select a major menu, the knob assignments will be the assignments that 
were in effect when that major menu was active last. 

For example, you have the Trigger major menu selected. The current knob 
assignments are Vert Size: M1 and Vert Offset: M1 (you may be using a 
different channel number). 

NOTE 

Major menu buttons perform knob assignments. 

0 Step 19: Press the WAVEFORM major menu button in the MENUS 
column. 

The knob assignment changes to Main Size and Main Pos, because that 
was the last assignment made using the Waveform major menu. 
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Example 2: 
Managing Multiple Traces 

This example demonstrates multiple traces and graticules on the display. It 
also shows how to select and manage multiple traces. 

For this example you will need an 1 1801 B with at least one sampling head 
installed, two SMA cables, and a static protection wrist strap. 

Step 1 : Press the UTILITY major menu button in the MENUS column, 
touch the Initialize selector in the major menu, and touch Initialize in 
the pop-up menu. 

Step 2: Put on the wrist strap and ensure that it is connected to the 
antistatic connector on the front panel of the 11 801 B. 

Step 3: Connect the CALIBRATOR output to any sampling head input. 

Step 4: Connect the INTERNAL CLOCK output to any available sam- 
pling head input. 

1 

Figure 2-1 2: Connections for Example 2 

Display the trace coming from the calibrator. 

Step 5: Press the SELECT CHANNEL button of the channel you have 
the CALIBRATOR output connected to. 

You will need to set the trigger source to Internal in order to display the 
calibrator signal. 

Step 6: Press the TRIGGER button to display the Trigger major menu. 

Step 7: Touch the Source selector in the major menu area, and select 
lnternal Clock in the Source pop-up menu. Select Exit to remove the 
pop-up menu. 
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Step 8: Press the UTILITY button to display the Utility major menu. 
Touch the Instrument Options selector in the major menu area, and 
select Autoset Mode in the pop-up menu to select Period as the auto- 
set mode. Touch Exit to remove the pop-up menu. 

Step 9: Press the AUTOSET button (above the sampling heads). 

You should see several cycles of the calibrator signal on the display, as 
shown in Figure 2-13. 

Figure 2-1 3: The Acquired Calibrator Signal 
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Adding Another Trace Adding another trace to an existing display is easy: press the SELECT 
CHANNEL button of the sampling head channel you wish to add. 

Step 10: Press the sampling head channel button of the signal from the 
INTERNAL CLOCK output. 

You should be aware of several important points about this display (see 
Figure 2-1 4). 

Both traces share the same time base, and so both traces display the 
same span of time. The horizontal axis labels apply to both traces. This 
may not hold true for the vertical axis. 

While the 11 801 B can display up to 8 traces at once, there is always one 
selected trace. The selected appears brighter than other traces. Most 
menu selectors, the knobs, the status displays, and autoset all operate 
on the selected trace. The 11 801 B can display four different colors, so 
that when up to four traces are displayed, each trace is displayed in a 
different color. If greater than four traces are displayed, additional traces 
are displayed in the same colors used for the first four traces. 

The graticule axes and the axis labels are the same color as the selected 
trace. 

The channel lights on the sampling head are lighted to show that both 
channels are being displayed. The light for the selected trace blinks. 

Figure 2-14: Graticule with Two Traces 
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Selecting 
Touch 

Traces by TO select a different trace simply touch the desired trace. An outline box 
indicates your potential selection. If only one trace passes through that 
outlined area when you withdraw your finger, it will become the selected 
trace. If several traces pass through the outlined area, repeatedly touching 
the same area will select successive traces. 

Step 11: Touch the traces to change selections. Try touching an area 
with one trace, and an area where both appear together. 

The Waveform major menu shows status of the selected trace (see Figure 
2-1 5). The Vertical Desc selector shows the trace expression of the selected 
trace. 

Step 12: Press the WAVEFORM major menu button in the MENUS 
column and observe (don't touch) the Vertical Desc selector. 

If the selected trace displays mainframe channel 1 then the Vertical Desc 
selector will show M I .  (Fast is a trace parameter that is described in 
Example 3.) Channels can be combined in a single trace, for example 
M I  +M3, as you will see in Example 3. 

The RemoveIClr Trace n selector of the Knob menu also shows the expres- 
sion of the selected trace. (It also indicates that the Main time base is used.) 

Figure 2-15: The Waveform Major Menu with the Knob Menu 

The number n in the RemoveIClr Trace n selector is the trace number 
assigned by the 1 1 801 B when the trace is created. It should not be con- 
fused with the trace expression. Trace numbers range from 1 through 8. This 
selector always shows the number of the selected trace. 

[I1 Step 13: Select each trace by touch, and observe the Vertical Desc 
and RemoveIClr Trace n selectors and the sampling head lights. 
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Selecting Traces 
Using the Trace 
Status Menu 

Another method of selecting traces presents information about all displayed 
traces simultaneously. The Waveform major menu has an alternate "Trace 
Status" menu as shown in Figure 2-1 6. The WAVEFORM button is lit when 
either alternative is displayed. The More ... selector of the standard Wave- 
form major menu displays this alternate. 

Step 14: Touch the More ... selector in the major menu to see the Trace 
Status menu. 

Figure 2-1 6: The Trace Status Menu 

The Trace Status menu has a Return to Single Trace selector to return you 
to the normal Waveform major menu -or just press the WAVEFORM major 
menu button. 

The Trace Status menu presents one selector for each displayed trace. 
These selectors show status information about the trace they represent. The 
selector for the selected trace is highlighted. You can make any trace the 
selected trace by touching its selector. This highlights the new trace and the 
representative selector in the Trace Status Menu. 

Step 15: Touch the trace selector that is not highlighted. Notice that it 
becomes highlighted and that its trace is brightened on the graticule. 

Step 16: Return to the normal Waveform major menu, either by touch- 
ing the Return to Single Trace selector in the major menu or by press- 
ing the WAVEFORM major menu button in the MENUS column. 
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Labeling Traces You can label traces to help you keep track of them. You can specify a label 
of up to 10 characters for each trace, and you can have these labels dis- 
played with the traces on the graticule. You can use letters of the alphabet 
(upper or lower case), Greek symbols, graphic symbols or numbers in your 
label. The trace label moves with the trace as the signal changes. You can 
change the position of the label relative to the trace. Use the Labeling 
pop-up menu in the Utilityl major menu to control labels (see Figure 2-17). 

Step 17: Press the UTILITY button to display the Utilityl major menu. 

Step 18: Touch the Labeling selector in the Utilityl major menu. 

The Display selector in the Labeling pop-up menu turns on or off the dis- 
play of all trace labels. Display is currently turned off. 

Step 19: Touch the Display selector to turn display of trace labels on. 

Step 20: If it is not already highlighted, touch the Displayed Traces 
selector. 

There is a selector for each displayed trace. Each selector shows a trace 
number, the trace expression, and the time base for that trace. 

Step 21 : Touch the selector for Trace 1. 

The lower portion of this pop-up menu displays selectors that let you type 
the label. The selectors along the very bottom let you select the set of char- 
acters from: Upper Case, Lower Case, Numbers (which includes most 
punctuation), Graphics (mathematical symbols and more), Greek (the 
Greek alphabet), and Other (characters from non-English alphabets). Back 
Space lets you correct errors. Exit removes the pop-up menu. 

Step 22: Use the keyboard selectors to type in your own label, for 
example CAL. 

Step 23: Touch the selector for Trace 2. Type in a label as you did for 
the first trace. Finish by touching the Exit selector. 

Once a label is established, it moves with the trace. You can control the 
position of the label relative to the trace. The Position selector in the Label- 
ing pop-up menu to assigns the knobs to set the position of the label. 

Trace labels will always stay on the graticule. If the position or the movement 
of the trace would take a label off the display, the edge of the graticule limits 
the movement of the label. 

Step 24: Touch the Labeling selector in the major menu area, and 
touch the Position selector in the pop-up menu. 

Step 25: Use the knobs to position the labels horizontally and vertically. 
To select the label to move, simply touch it as you would touch a trace to 
select it. 

Note that each label is the color of its associated trace. When you touch a 
label, you select that trace. 
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Figure 2-17: The Labeling Pop-up Menu 
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Displaying Dual 
Graticules 

The Graticules selector can create a dual-graticule display (see Figure 
2-1 9). You can place traces on either graticule. 

Step 26: Press the WAVEFORM button to display the Waveform major 
menu. 

Step 27: Touch the Graticules selector in the major menu, and touch 
Create Second Graticule in the pop-up menu (see Figure 2-1 8). 

The selected trace appears on the graticule with the horizontal ( - ) and 
vertical ( $ ) icons; this is called the active graticule. If you select a trace on 
the other graticule, it will make that graticule the active graticule. 

Step 28: Touch the Lower Graticule selector of the major menu (it was 
Graticules). Touch Move Trace to Other Graticule, and observe the 
selected trace move to the other graticule. 

Step 29: Touch the Upper Graticule selector of the major menu (it was 
Lower Graticule). Touch Reduce to One Graticule. 

Figure 2-1 8: The Graticules Pop-up Menu 
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Figure 2-1 9: A Dual-Graticule Display 
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Removing Traces Step 30: Below the knob labels, touch the RemoveIClr Trace n selec- 
tor, and then Remove Trace n in the pop-up menu. 

This will remove one of your traces, leaving one on the display. You could 
remove the remaining trace with Remove/Clr Trace n again. Since the trace 
is already selected, it can also be removed by pressing the SELECT CHAN- 
NEL button on the sampling head. 

The sampling head channel light can have three states: off (channel not 
displayed), on steady (channel displayed only on non-selected traces), or 
blinking (the selected trace displays this channel). The operation of the 
channel button depends on the light: 

If the yellow light is off (channel not displayed), pressing the button 
creates a trace of that channel. 

If the yellow light is on steady (channel displayed but not part of the 
selected trace) then pressing the button selects that trace, causing the 
light to blink. 

If the yellow light is blinking (channel is part of the selected trace), 
pressing the button will entirely remove all traces displaying that chan- 
nel. 

Step 31 : Press the sampling head SELECT CHANNEL button beside 
the blinking light to remove the remaining trace. 
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Example 3: 
Defining Complex Traces 

This example shows how you can create traces that combine signals from 
more than one channel. 

For this example you will need a 11 801 B with at least one dual-channel 
sampling head installed. Also, a power divider and two SMA cables of 
different length will be used (2 ns and 5 ns cables are recommended). You 
may substitute a signal-splitting T adapter for the power divider. You will also 
need a static protection wrist strap. 

Step 1 : Initialize the 11 801 B (press the UTILITY button in the MENUS 
column, touch lnitialize in the major menu, and touch lnitialize in the 
verification pop-up menu). 

Step 2: Put on the wrist strap and ensure that it is connected to the 
antistatic connector on the front panel of the 11 801 B. 

Step 3: Attach the power divider to the CALIBRATOR output connector 
of the 11 801 B. 

Step 4: Connect cables from each branch of the power divider to sam- 
pling head input connectors. 

Power 
Divider 
/ 

Short Cable 4k! !G 
Long Cable 

Figure 2-20: Connections for Example 3 

Step 5: Press the TRIGGER button in the MENUS column, and touch 
Source in the major menu and Internal Clock in the pop-up menu. 
Touch Exit to remove the menu. 

Step 6: Press the SELECT CHANNEL button on each channel that you 
have connected the calibrator signal to. 
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Step 7: Turn the top knob to the left until the horizontal scale is 5 nsldiv. 
Don't use the AUTOSET button! 

You should see the calibrator trace on the display twice. Because of the 
different lengths of the cables you are using, the edges of these traces will 
be separated by 3 ns. 
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Trace Expressions You can display a trace that represents the difference between the two 
signals. Up to now, you have pressed the sampling head channel button to 
display a trace. è hi; is a short-cut method limited to single-channel traces. 

The DefTra icon creates new traces. It is located above each graticule's 
upper right corner. Touching the icon displays a pop-up menu that covers 
the full display. The same pop-up menu is presented by the Vertical Desc 
selector of the Waveform major menu. The menu selector allows you to view 
and change the expression of an existing trace, while the DefTra icon 
creates a new trace. 

NOTE 

The Vertical Desc selector and the DefTra icon operate differently, 
though they both display the same pop-up menu. 

Step 8: Touch the DefTra icon. 

The selectors in this pop-up menu are keystrokes that you use to build a 
trace expression (see Figure 2-21). As you enter keystrokes, the expression 
is shown at the top of the menu. These selectors are available: 

Channel Selectors specify an input channel. 

You don't need to display the source traces to create a complex 
trace. 

Numeric Keypad allows entry of numeric constants and arithmetic 
operators of addition, subtraction, multiplication, and division. 

Trace Functions specify functions such as logarithms, differentiation, 
and averaging. 

Stored Traces specify a previously stored trace. 

Syntax includes parentheses, Back Space (which can be used for 
successive entries), and Enter Desc (which enters your completed 
expression, removes the pop-up menu, and creates the trace). Cancel 
removes the pop-up without defining a trace. 

Now you can enter a difference expression M I  -M2. (If you are using differ- 
ent channels you will use different numbers. This example uses M1 for the 
channel the short cable is connected to.) 

Step 9: Touch Mainframe, then 1 (under Mainframe in the numeric 
keypad area), - Mainframe, 2 (under Mainframe in the numeric key- 
pad area), and Enter Desc, all in the pop-up menu. 
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The difference trace is created. Notice that on the sampling heads, both of 
the yellow lights for the source channels are blinking, indicating that both 
channels are represented in the selected trace. 

Figure 2-21 : The DefTra Pop-up Menu 
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Vertical Adjustment YOU can change the vertical size and offset of only one input channel at a 

of Complex Traces time, even if the selected trace represents several inputs. 

Step 10: Make the selected trace the single-source trace from the short 
cable. Select this trace by touching it. Check the Vertical Desc selector 
to see that M1 is the trace description. If necessary, touch the same 
area again to select the right trace. 

Step 11 : Touch the vertical icon ( $ ). The knobs are set to Vertical Size 
and Offset of the channel indicated in the knob labels, which is also the 
channel of the selected trace. 

Step 12: Turn the top knob right to set the vertical scale to 100 mV/div. 
Turn the bottom knob to the left to move a part of the trace off the grati- 
cule. 

The selected trace will change to be twice as high. The difference trace will 
also change, becoming quite ragged (see Figure 2-22). 

This aberration is caused by a component signal being off the graticule. The 
selected trace is off the bottom edge of the display, and this means that the 
complex trace that depends on it is affected as well. 

Step 13: Turn the bottom knob to the right until the selected trace is 
completely on the graticule. You will see the "noise" disappear from the 
difference trace. 

Step 14: Continue to move the trace up to the top half of the display 
and observe that as it moves, the difference trace moves up as well. 

NOTE 

Unless all component traces have the same vertical size, a "Fast" 
complex trace will have undefined vertical units. (High Precision 
traces don't have this limitation.) 

Step 15: Turn the top knob to the left to return the selected trace to its 
original size of 200 mV/div. 
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Aberration 

i " "" " ' " 

Figure 2-22: Complex Trace Aberration Caused by 
Off-Graticule Component 

In the last few steps, you have moved the complex trace by selecting and 
moving one of the component traces. Since you have the component traces 
on the display this is easy to do. Usually, when you display a complex trace, 
you will not be displaying all the traces that represent the individual channel 
signals. 

You can select this complex trace and move it with the knobs. However, 
when you do this you are actually moving only one component input chan- 
nel of the complex trace. 

Whenever the knobs are set to vertical size and offset, the Knob menu 
selector at the lower right corner of the display becomes a Chan Sel selec- 
tor (see Figure 2-23). Touch this selector to choose which channel you wish 
to move. Repeatedly touching the selector lets you choose from all of the 
input channels that make up the complex trace. 

Chan Sel Selector 

Figure 2-23: The Chan Sel Selector in the Knob Menu 
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Step 16: Touch the difference trace to make it the selected trace. 

Step 17: Observe the Chan Sel selector in the Knob menu, and then 
turn the top knob to the right to set the vertical size to 100 mV/div. You 
may need to turn the bottom knob to position the trace completely on 
the gratucule. 

Step 18: Touch Chan Sel in the Knob menu to select the other input 
channel. Observe that the knob labels reflect the channel change. 

Step 19: Turn the top knob to the right to set the vertical size to 
100 mV/div. You may need to turn the bottom knob to position the trace 
completely on the graticule. 

Now the input channel traces and the complex difference trace are double 
their original size. 
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Example 3: Defining Complex Traces 

High Precision 
Traces 

If your complex trace is a high precision trace, you can move it vertically 
using the knobs without changing the offset of any component channel. 
High precision traces are calculated using floating-point arithmetic. The 
complex trace you have created and moved in this example is not a high 
precision trace; this is indicated by the notation of Fast in the Vertical Desc 
selector. High precision traces will show High Prec in the Vertical Desc 
selector. 

You can specify that all traces you create in the future will be high precision 
traces: Press the UTILITY button, and touch the Instrument Options selec- 
tor. In the pop-up menu, touch the Trace Scaling selector until it shows 
Forced. This does not affect any trace already on the screen, but will cause 
all traces you create in the future to be high precision traces. For this exam- 
ple, leave Trace Scaling set to Optional. 

The remainder of this example will be clearer without multiple traces on the 
display. 

Step 20: Select and remove each of the simple traces that represent a 
single input channel. Use the RemoveIClr Trace n selector of the Knob 
menu. 
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