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About This Manual

If you are unfamiliar
with the 11801A, you
will want 1o read this
manual first.

Related
Manuais

Welcome to the 11801A Digital Sampling Oscilloscope. Read
this manual o familiarize yourself with the 11801A and to learn
about its capabilities. There are examples in this manual that will
help you leam how to use the 11801A.

The first section presents operator information about physically
installing the 118014, installing sampling heads, and connecting
cables to it. Examine this information carefully, it contains impor-
tant safaty information. in particular, the discussion about
SMA-compatible connectors is critical to accurate operation of
the 11801A. The remainder of this manual presents a series of
examples that will help you guickly leam the capabilities of the
11801A.

Other manuals that complete the documentation set for the
11801A Digital Sampling Oscilloscope are:

m The 77801A User Reference (Tekironix part nurmnber
070-8025-00) covers all aspects of front-panel operation. Use
this manual to quickly gain information about a specific
topic, or to get an overview of the menu system.

u  The CSA 803 and 11801A Programmer Reference (Tektronix
part number 070-7738-01) describes using a compuiter to
control the 11801A through the GPIB or RS-232-C interfaces.

m  The CSA 803 and 171801A Command Reference (Tekironix
part number 070-7720-01) describes the commands used to
program the 11801 A.

u Thne 17807A Service Refererice (Tekironix part number
070-8024-00) provides information to maintain and service
the 118014, and provides a compiete board-level description
of 11801A operation.
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Operator Overview

This section describes the safety precautions, power and signal
connections, and procedures you should follow when you install
the 11801A.

71807A Tutorial 1



11801A DeSCHPHON « .« v cvvrvarennrnrnnnns s 3 -
Descriptionof Sampling .......cciiveriiineaianns 5 T —
T (-1 A L LR R E TR PRI 6 -
TermS M MANUAIS .. oevrevinereernanneareananeaans 6 -
Terms on Equipment .......... e 6 -
SymbolsinManuals .......... .o 6
Symbols on Equipment ... 6 _—
POWEI SOUMCE .o ovvinnriccronnnrsssnsasaneaoanaen 7
Groundingthe T1801A ... ... i 7 -
Usethe ProperFuse ...t 7
Do Not Operate in Explosive Almospheres ........... 7 -
Do Not Remove CoversorPanels . ... .ovevvaeeninnes 1
Electrical ConnectionsS ......c vnnrrccccanarasanas 8 -
SMA-COmpatible COMMECtOrS . .....veeereerceerens 8
ElectrostaticDischarge ........c.coevivniiiinns 8
Front Panal . .....ciiiriiiiiiiriianreaan i 9
(=TT == 10 1<) AR 10 -
Installation .. ..vvveenereeeenennaussssassstnnanss 12 _

2 Operator Overview



11801A
Description

The 11801A Digital Sampling Oscilloscope provides unprece-
dented capabilities in capturing and accurately measuring
high-speed electrical events. Some of the main features of the
11801A are:

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

Sweep speeds from 1 picosecond per division 10 8 millisec-

" onds per division, adjustable in calibrated 1 picosecond per

division steps.

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

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

Traces are capiurad with 8-bit vertical resolution, and can
have from 512 to 5120 points each.

Simultaneous display of up to eight traces. Each frace 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
.1,.4...1 -
Ule w

voltage his een and up-
s

G"I inuou

Mask testing for easy “go/no-go" testing and error rate
measuraments.

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

Full-function DC coupled pulse frigger to 2.0 GHz.

Single-ended and differential TDR measuremenis are avail-
able on all channeis using SD-24 sampling heads.
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Controf Buttons

Major Menu
Buttons

Display and
Touch Panel

Knobs

Sampling Head
Compariments

Automatic measurement capability that allows a wide variety
of complex measurements on a signal and gives real time
updating. Twenty-four 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 autornatic noise and jitier measurements.

A unique statistical measurement mode that allows puise
parameter measurements on random data (for example, eye
diagrams) as wall as accurate timing measurements in the

presence of jitter.
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—_ Description of
Sampling

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

m  Menu driven touch-screen operation that simplifies operator
control of the 11801A. I disables invalid selections and
indicates to the operator which choices are logical at any
time.

a  Programmable control of the 11801A that allows it to be run
from an attached computer or instrument controller via the
RS-232-C or GPIB interfaces.

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

A traditional analog osciiloscope displays a trace dynamicaily as
a beam is swept across the display horizontaliy. The 11801A
Digital Sampling Oscilloscope separates a trace into discrete
digitai samples. The 11801A captures a sample before any
amplification or attenuation is used to manipulate the signal. This
technigue provides very high bandwidth for repetitive signals and
rmakes bandwidth a function solely of the sampling head. Thus,
as higher bandwidth sampling heads are introduced, you can
increase the capability of the 11801A just by adding a new
sampling head.

The 11801A Digital Sampling Oscilioscope uses sequential
sampling to sample one data point of the frace each time a
frigger event occurs {up to 200K sampies per second). Each
successive trigger svent samples the next point to the right of
(occurmring tater than) the previous points sampled. Once the
entire trace has been sampled and all data points are accumu-
lated, the display shows the entire trace result.
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The following safety information is provided for your protection
and to prevent damage to the 11801A. This safety information
applies to all operators and service personnel.

Terms in Manuals

CAUTION statements identify conditions or practices that could
result in damage 1o 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 & hazard to property
including the equipment itself.

DANGER indicates a personal injury hazard immediaiely accessi-
bie as one reads the marking.

®

Static Sensitive Devices

Symbols in Manuals

Symbols on Equipment

4 S i

DANGER Protactive ATTEMNTION
High Voltage ground (earth) Referto
‘ terminal rmanual
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CAUTION
Operating the
11801A without the
covers in place may
cause overheating
and damage.

Power Source

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

Grounding the 11801A

The 11801A is grounded through the power cord. To avoid elec-
tric 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 11801A.

Without the protective ground, all parts of the 11801A are shock
hazards. This includes knobs and contrals that may appear to be
insulators.

Use the Proper Fuse

Usiny an impropsi Tuse Can oisale a firs hazara. Always uss
fuses that exactly meet the specifications in the 11801A parts list.
Match fuse type, voltage rating, and current rating.

Do Not Operate In Explosive Atmospheres

The 11801A provides no explosion protection from static dis-
charges or arcing compaonenis. Do not cperate the 11801A in an
atmosphere of explosive gases.

Do Not Remove Covers or Panels

To avoid perscnal injury, do not operate the 11801A without the
panels or covers.

11801A Tutorizl 7



Electrical
Connections

CAUTION

Do not over-tighten
SMA-compatible
connectors.

@ CAUTION

Appiying a voitage
outsicle the range
printed on the
sampling head can
result in damage.
Static electricity is
also & hazard.

SMA-Compatible Connectors

You must aftach cables to SMA-compatible connectors cérefully
to prevent damage to the cabie or the instrument CONNECIor.

When attaching & cable to or removing a cable from an SMA-
compatible connector, do not tum the cable, tum only the nut.
Align the two connectors carefully and angage the connector nut
over the exposed threads on the other connector. Use onty finger
pressure to make this initial connection. Then use a iorque
wrench onily 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
11801A: ' -

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

m High-precision APC 3.5 connectors, which have air insuiation
between the center iead and oufer shield. An example is the
CALIBRATOR oulput connector.

The APC 3.5 connectars are of closer mechanical toierance than
the standard SMA connector. Atlaching a wom or damaged SMA
cable io an APC 3.5 connector may damage the APC 3.5 con-
nector.

Electrostatic Discharge

The input diodes used in the sampling heads are very suscepti-
ble to damage from gverdrive 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 11801A

" only in a static-controlled environment.

Connect the wrist sirap provided with the 11801A to the ANTI-
STATIC CONNECTION, a2s shown on the next page.
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CAUTION

Never install or
remove a sampling
head with the
11801A power on.

Sampling Head
Compartments

External
Trigger Input

Antistatic
Cennection

internal Clock
Outout

Calibrator Output

Front Panel

The front panel has two compartments for sampling heads. At
least one sampling head must be installed in a 11801A configura-
tion to allow the 11801A to sample signals. To install a sampling
head, place it into a compartment and push it in with firm pres-
sure. Once it is seated, turn the screw shaft on the sampling
head to tighten the head into place.

Two additional compariments, labeled AUXILIARY POWER ONLY,
provide power for non-acquisition heads, such as a trigger
countdown or optical-electrical converter. These compartments
cannot be used to acquire signals.

The TRIGGER INPUT, the INTERNAL CLOCK oulput, and the
CALIBRATOR output connector are located below the sampling
heads. The tutorial procedures throughout this manual describe
the use of these connectors. :

' OJL() E LLLLLL

y,

Front Panef Conneclors
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CAUTION

Set the LINE
VOLTAGE
SELECTOR switch
befare connecting
the 11801A to power.

Line
Voltage
Sefector

Frincipal
Power
Switch

Power Cord
Connecior

Flse

Rear Panel

The POWER plug provides AC power to the 11801A. The piug is
an IEC-style connector; the separate power cord supplied with
the 11801A should match the physical configuration of electrical
outlets in your country.

Before connecting the power cord between your electrical outlet
and the 11801A POWER plug, make sure that the adjacent LINE
VOLTAGE SELECTOR switch is set to match the voltage range of
the electrical system of your country. The main fuse is near these
controts, as is the PRINCIPAL POWER SWITCH.

TN

D
]

N

Rear Panel Power Connectors and Switches
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RS-232-C

GPIB
(IEEE-488)

Printer

LT

The PRINTER connector provides a Centronics-style interface, so
you can connect a printer to the 11801A. This lets youmake a -
paper copy of the display by pressing the HARDCOPY button on
the front panel.

The RS-232-C (DCE) connector lets you connect a computer,
terminal, or modem 1o the 11801A. The GPIB section similarly
has an IEEE STD 488 PORT connector. Both of these connectors
fet you make the 11801A part of an automated test and measure-
ment system. Hardcopy information can ajso be routed through
either the RS-232-C or the IEEE STD 488 PORT conneclor.

L

Rear Panel Printer and Data Connectors
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Installation

Follow this sequence when you install the 11801A:

O

Step 1:
Set the PRINGIPAL
POWER SWITCH to

}@%

L

— Step 2:

Set the front-panel
ON/STANDEY
switch to
STANDBY.

[

Step 3:—
Set the LINE VOLTAGE
SELECTCR o the
proper range for your
system.

[

L]

Step 4:

if you have optional
SM-11 Mutti-Channel
Units, see the SM-717
Instalfation/User Guide
and connect them now.

L]

Step 5:——0—\—_#\ I R R

Insiall sampling

heads in the
front-panel
compariments.

[

Step 7:
Sat the PRINCIPAL
POWER SWITCH to

Of,

Step 6

Connect the power
cord from the
POWER connector

o your power
system.

L

Step 8:

Set the front panel
ON/STANDEY
SWITCH to ON.

Once the 118014 is installed, use the ON/STANDBY swiich as a
power switch.
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Getting Started

This section presents four examples that illustrate how 10 use the
11801A Digital Sampling Oscilloscope. You will ieam about:

al

Using the front-pane! buttons, touch panel and on-screen
menus

Creating and removing traces

Using signal inputs

Setting up triggering

Using the automatic set-up feafures

Qsing the knobs and assigning knokb functions
Establishing a dual-graticule display

Creating window (delayed sweep) fraces

Once you have completed these examples, you can begin
working on your own, or examine the other examples in this
manual that pertain to your specific work.

11801A Tutorial 13
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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-panei controls.

For this example you will need an 11801A with at least one
sampling head instalied, and one SMA connecting cable.

Major Menu Buttons

CAUTION YYou will begin by initializing the 11801A to its default settings.
Read the Operator Each example in this manual begins with this step.

Ovew'iﬁgf;:?igg go[: To the right of the display is & column of six buttons grouped

installing your under the title MENUS. Each button has an indicator light that
11801A. shows which button was pressed last. Associated with each
putton is a major menu at the bottom of the display.

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

WAVEFORM Cl . .
© m  WAVEFORM controls trace definition, sampling head control
and acquisition control.
TRIGGER
m  TRIGGER controls triggering.
MEASURE .
m MEASURE controls the automatic measurement system.
DISPLAY ; ; .
MODES s DISPLAY MODES controls histograms, mask ediiing and
testing, and other display features.
STORE/
RECALL = STORE/RECALL controls storage and recal] of trace data and

11801A settings.

= UTILITY controls general 11801A parameters such as display
colors, GPIB and RS-232-C settings, and the clock. You can
access the enhanced accuracy system, which performs
intemal calibrations of the 11801A and installed sampling
heads, through the Utility major menus.

]
UTILTY q
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Example 1: Displaying a Trace

R R T e Tl e e

The Waveform major menu has two pages and the Uitiiity major
menu has three pages. Press the appropriate menu button to
dispiay the first page of the major menu. Press ine same buiion a
second time to display the second page of the menu.

Initialize the 11801A to default settings using the Initialize selec-
tor, which appears in the Utility1 major menu.

[[] step1: Press the major menu UTILITY button, located in
the MENUS column, If you see & different major menu than
that shown on the opposite page, press the UTILITY button
again to change the page. -~

This illuminates the UTILITY button’s light and dispiays the Util-
ity1 majocr meny, as shown on the riext page.
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Example 1: Displaying a Trace

| - Cursors

Utility1 Major Menu

L
ty
Ry

118014 Tutorial 17



Example 1 Displaying a Trace

qi:

._'L

The 11801A does not
perform any
operation untit you
remove your finger
from the dispiay.

\nitialize Selector

Be sure that the light
peside the TOUCH
PANEL button says

OMN. This bution is
pelow the major
menu buttons.

The Touch Panel -

You make selections fromn menus by fouching the appropriate
area. Untii you f&miove your finger from the display. the 11801A —
indicates your potential selection by outlining that seieciot. You

can change your potential selection by dragging your finger 10 -
the desirad sslecior pefore withdrawing it. —

Menu Seleciors

The Utilityd major menu has eight selectors in ruled boxes. The
top haif of each selector shows the name of the gelector with a
shaded background, while the boftom digptays the current status
on a black background. - . _ . .

BRI
Enhanced
RooUrAC

Selectors can be normai brightness, like the ones you see inthe
Utilityl major menid. A selector appears very dim if it cannot be
selected in the currert state. Bright appearance indicaies &
selector is already gejected or being used.

The Initialize selector operates when you touch it and withdraw -
your finger

(] step 2 Touch ihe initiatize selector in the major menu area.
Then touch the Initialize selector that is digplayed in the
pop-up mentt.

This sequence, pressing ihe UTILITY buiton and then touching -
ihe initialize selecior, will atways set the 11801A to & defautt
state. —_—
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CAUTION

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

Example 1: Displaying a Trace

Connet:ting Cables

To view the calibrator signal, you must connect a cabie from the
CALIBRATOR ouiput to any sampling head input connecior,

[ Step3: - Connect an SMA cable from the CALIBRATOR
output to either input connecior of any installed sampiing
head.

|

178074 Tutorial
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Example 1: Displaying & Trace

APC 35

fnput
Connectors

Samplin

g Head Controf Panel (SD-24 shown)

[] Step 4: Press the SELECT CHANNEL pution nearast the
sarmpling head input you have connected to the calibraiof.

The yeliow fight on the sampling head bhnks, indicating that the
channei is being displayed.

vou don't see & Yrace on the display because the trace is net
tnodt \ triggered. The rigger icon (T)atihe left of the graticule Shows
g \ 1ot above it meaning 41801A is not friggered. This icon
- I always shows You the trigger status.

Tne 11801A has

an intemna! clock, which is synoh

ronized with the

calibrator output. vou will use this clock to trigger ihe trace. 1o
set triggering, you need to use the Trigger major mentl.

20
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Example 1: Displaying a Trace

[] Step5: Press the TRIGGER major menu button in the
MENUS column.

This displays the Trigger major menu. The Source selector indi-
cates that the cutrent trigger source is the External Direct. You
need to change the source to Internal Clock.

Pop-Up Menus

Touching the Source selector demonstraies a common operation
of selectors: they display pop-up menus. These menus are a
temporary dialog with you, and 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 displayed. Or, you can touch a part of the
graticule that has no traces on it.

] Step6:  Touch the Source selector in the major menu.

The Trigger Source pop-up menu appears and the Source selec-
tar itself is highlighted.

118071A Tutorial 21



Trigger Source

Extarnal
Direct

Normal

The Trigger Major Menu and Source Pop-Up Menu

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

L] step7: Touch the internai Clock selectar in the pop-up
menu.

This selecis Internal Clock as the trigger scurce. Notice that the

Source selector in the major menu now indicates internal Clock.

7] step8 Touch Exit to remove the pop-up menu.

22 Getting Started



The
AUTOSET

Button

Example 1: Displaying a Trace

Autoset

You now see g fiat trace on the dispiay. However, jt does not
Show the "interesﬂng" part of the frace, To quickly show the
desired data, use the autoset featyre, The AUTOSET button,
located aboye the sampling heads just to the right of the major

P —

(C2B=ss

D Step g; Press the AUTOSET bution above the Sampling
heads.

You will see rising edge of the calibrator signal on the display.

778074 Titoriat 23



Autoset Options

You have used autoset 0 the risind adge of the calibrator s'lgnal.
Tne instument Antions POP-UP menu of the Utilityt major menu

L

controls autoset operation.

Mlﬁ'lr{"
e
:ﬂ%&m

i

it i rl1‘.1-

TSI
i lﬂi\lﬁﬁl

1U:43: L2
16-APR-98
Qntime: 4187 .8hrs
118 times

The instrumnent Cptions pop-Up Menu
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Example 1: Displaying a Trace

7] step 10:  Press the UTILITY major menu button in the
MENUS column and touch the Instrument Options selector in
the major menu. {If you see a different major menu than the
Utilityl menu, press the UTILITY button again.)

The Instrument Opiions pop-up menu controls autoset with the
foliowing groups of seleciors:

m  Under Autoset Options you can tum on of off Vertical Autoset,
Horizontal Autoset and Trigger Autoset, which determine
whether performing an autoset will after those types of pa-
rameters. if you want o set all three parameters to On, use
the Enabie All selecior.

x  Under Main Record Autoset Mode you can select Period Mode
{(which displays several cycles of a frace) or Edge Mode {the
initialize default).

m  The Undo i.ast Autosei seiector restores the 11801A 1o the
settings that existed before you pressed the AUTOSET button.
vou want to display severai cycles of the calibrator signal.

] step 11: Touch the Period Mode selector in the pop-up
menu and press the AUTOSET button above the sampling
heads.

A display should appear similar to the illustration on the next
page. '
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Example 1: Displaying a Trace

ega| & FF F L L —
¥ : : : : H : : : : :

Becuracuy

The Calibrator Signal After Pressing AUTOSET in Period Made
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Example 1- Disp/ayfng 2 Trace

The Knohg

There arg two coprgy knobs tg the right of the display ang below
the Major meny butions, They adjust different things at different
times. Yoy can always look at the oh U {0 see
Knobs wiyy adjust. This is calleq the current knob assignmen. The
ob meny appears on the display 1o the right Of the major
u.

The Knoks and the Knop Meny
\ ‘




i

gxample 1: Displaying @ Trace

Aways glance atthe
kneb labels before
using the knobs.

The Irigasr icon is
presently
unselectable
necalsse you gannot
adtjust the insernal
rigger level.

The top WO selectors of the Knaob meny are hali-height and
atways show the current knob assignment. At present iney show
that the top knob confrols e Main Sizé (time per division)

parameter, and ihe botiom knob Main POS (rnain firne base posi-
tion). The potiom nalf of each selecior SnowWS the current vaiue of

Seleciors May perioiT specific asks, of assign the Kknobs, of do
poth. Each knob assignment rernains in etiect until you change it

motion Each click represents 2 roinirnum ci nge; 1801A
“counts clicks” 10 measure K motion. Depending the value
the knobs are assigne " gach click changes the value by

some linear increment, & muh‘tpﬁca’tive factor, OF the next number
inai1-2b5 sequence.

step 12 Tum each knob teft and right, observing the frace
changes. When you are done, restoré the trace 10 its original
appearance py turning the knobs Of by pressing the
AUTOSET putton above the sampling heads.

lcons

7o coniro! N2 vertical size and offset of 8 trace, you need 10
reassign ine wnobs. You will use an icon 1o do his.

pbove and 10 ine left of e graiicu\e are several jcons. These
icons are ahways ayailable ON the dispiay regardiess of which

icon (), and the porizontal icon (=) assign the wnobs. Since
the current Knob assignment is porizontal (main size and posi-
tion, the notizontal icof (<-)is h‘sgh!‘nghted.

Touching the yertical icon (H changes the Kknob assignments, as
ghown in e Knob menu iahels. Tuming ihe Kriobs shows that the
vertical charac’teﬂstics of the trace are aitered.

[ sep 12 ~ouch the § icon and tum each Knod \eft and
right. Obseive Né cnanges in ihe trace.

//
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Example 1. Dfspla Ving a Trace

Horizon!a/
Cursors
Window

Defing Trace
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ot to Min and Set

Keypad pop-Up Ment! and Knob Resolution

The knobs can be adjusted 10 finer of coarsel resotution with the
Keypad pop-up menu. THhis menu aiso allows pumeric entry ofa
parameter assigned 1o 8 knob, The Keypad pop-up menu is
disptayed py.touching either knob jabel seletiol in the Knob
menu. ‘

[ step 14 Touch the Vert offset: 11 kol 1abel setector. {f
ou connected your signat o @ different charnel, you may
see a different channel numper.)

The WO selectors across ihe top of the Keypad pop-up menu
aliow you 10 change the knob parameter.

Tne ¥nob Res gection nas seleciors for Coarse, Medium, and Fine
resolution. vertical offsel does not support medium resolution, S©
that selector is dimnmed. The other 1wo selectors show ihe Kknob
click increment. coarse will set the knob 0 add or suptract & mv
for each knob click, white fine gets the knob increment 0 500 uV.
The Coarse selector 8 h‘nghﬁghted 10 show inat it is the current
selection.

] step 1% touch the Fine selector inhe pop-up ment and
tum the botiom Knoo. '

Obsenve nat the race movement is now finer than it was before.
The Keypad pOp-UpP menu can also set @ parametst 10 s mini-
mum of masdrnurm, using the Set o Min OF get to Max geiectors.

[ step 16 Touch ihe Vert Size: w1 knob iabe!. Then 1ouch the
Set to Max selector N tne Keypad pop-up menu.

vVertical size is now e maximum volis pet division, produc‘mg
ihe smaliest neight trace 'poss'tble.

You can directly enter any veiue you wish using he Keypad
poQ-UpP ment.
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Example 1: Displaying a Trace

Numeric Entry & Knob Res

Knob Res

sk R
Enhanced
Accuragy

The Knob Menu and Keypad Pop-Up Menu

[] step17: Touch the Vert Size: M1 knob label. Then touch the
following selectors: 5 0 m . Natice the entry line being formed
ahove 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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Example 1: Displaying a Trace

Major menu buttons
perform knob
assignments.

Major Menu Knob Assignmernts

Each major menu assigns the knobs 1o different parameters.
Whenever you select a major menu, the knob assignmernts 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 assignmenis are Vert Size: M1 and Vert Ofiset: M1
{(you may be using a different channel number).

[] step 18: Press the WAVEFORM major menu button int the
MENUS column.

The knob assignment cﬁanges to Main Size and Main Pos, be-
cause that was the last assignment made using the Waveform
major menu.
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Example 2: Managing Multipie Traces

i
i

=~422nY. -
831.8ng

Sussdiy SB.69ug

The Acquired Calibrator Signat
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i

ng Multiple Traces

Adding Another frace

Adding another trace to an existing dispiay js easy: press the
SELECT GHAMNNEL buiton of the sampling head channel you wish
1o add.

1 siep s Press the sampling head channel putton of the
signal from the INTERNAL CLOCK ouiput.

vou should be aware of several jmpostant poinis about this
display.

s Bothiraces ghare the sarme time base, and so both races
display the same span of {ime. The porizontal &S labels
appiy 10 poth races. This may not hold true for the vertical

axis. '

s Whiethe 11801A can display up 1o g fraces at Onee, there is
always one selected trace. The selected appears prighter
fhan other yaces. Most mnang selectors, the knobs, the status

displays, and autoset ail operate on the selected trace.
When more ihan one trace 18 displayed, gach additional
trace is displayed in & different color.

w The graticule axes and ine avis tabels are the same color as
ihe selected race.

s The channel lights on the sampling head are fighted 10 show

ihat boih channels are peing d‘:sp!ayed. The light for the
selected trace Blinks.

//

36 Getting Started



Example 2

trig'y
il

-1y d
651.9ns

SAs/dlu

58.53&3
Gratiou/e With Two Traces




[ sepit press the WAVEFORM o putt
MENUS column and obsery (don™t touch) e yertical D
selecion :
#he selected frace displays rainfram channel 1 then the iy
yertical Des¢ selectol il sho 1. (Fast isall parameter
that is GesC ped in ampie 3 Cpannels © combined ina -
single race, {or ex ple M1 + M3, 88 yo il see in Exampl
ace n 584 ctor of the enu also shows
el ace. (i 150 diceies wat the
d.)
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Example o- Managfng Multipe Traceg

......

The umber n in the Remove/cyy Trace Selector jg the trace

Number assigneg by the 1 1801A when the trace jg Created, it

should net be Confuseq With the trace EXpression, Trace Numberg

fange from 1 through g This seiector alwayg shows the Mmber
trace,

D Step 12: Select €ach trace by fouch, and obserye the
Vertica) Desc ang Hemove/CIr Trace n Selectorg and the
Sampling head lights,

Selecting Traces Using the Trace Status Meny

Another Method of Selecting traces Presenig fnforman'on about ajy
displayed traces simu!taneousfy. The Wavefonn Major men, has
an alternate “Trace Statug” menu. The WAVEFQEM Sution ig it
wher either altematiye is dispa'ayed. The More . . Selector of the
Standgra Waveform Major meny displays this altemate '

] Step 13 Touch the More . _ Selector jn the major meny 1o
See the Trage Statys Menuy,

 \-“
Siatug menu hag Return to Single Trace Selsctor 1o

r8tum yoy, 14 the Norma) Wavefonn Mmajor menu— g Just press the
jor meny, .
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You can el trg 10 help You ke track of You cap
SPecify 4 labet of D to 1 haract for each trace ' Yau can
ave {heg labe ispla With th fraceg € Qraticyle You
Can yse tters of 1 © aiphahet (Upper or low ), Gregy
SYmibojg, 8raphic Symbols Mmbers in Your lapg The trace
labet m VOs with the fra the Signal Chang, You cap
Change thep ition of 4, ®! relative to the face Use
Labeling pop- menu in Utitity Major men, Contro|
labelsg,
] Step 15 S e uniggry button 1o display the Utilityy
major
[J Step 17- Touch the Labeting Selector iy the Utility1 Major
Men:,
The Dispiay Selector ipy the !.abeling Pop-up Menyy On or o
the dispi‘ay Of all trape labejg. D:‘sp!ay is currg, tly & ed off
[7 step 18:

Touch the Display Selector 4 turn dispf
labelg on,

if it already mghhghted, touch th Displayed
Traceg selecty
There jg a tor h disp Yed tra Each gg Ctor shg
@ trace s the Xpre , and time p for that
trace,
L7 step 20: Touen e selector fo Trace 1
The g &I portion of thig Pop-up Meny d:‘sp!ays Selectorg that |t
YOU type the abel, Tha Selectorg ng the Very bottom, let
Select the se characters from: y » Lowe Casa,
Numbers( hich ncluge i ation), hics (mathman
cal symp Cre), Gre k (i reg h bat), and Othe,
{ haraois ~Engiish aiph bers). Pace Jpig You
Corre t error, MOves th Pop-up
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Once 5 a

labef jg estabﬁshed, it moveg with the frace,
CONtro} the POsition of the lah
Selecior jn th

You cap
el felative i the trace, € Position
e Labeﬁng Op-up Menu g assigng the knobs 1o set
€ Position of the labgy.
Trace labelg will a}

ways Stay on . If the Position of
the Movement Of the trace Wi lake a abe e display, the
edge of the graticyje limits the Movemen; Of the labgy,
[7 step 23;

Totich the Labeh'ng Selector inthe Major meny
area, ang touch the Osition Selector i the Paop-yp Meny,
- Useihe knobs tg Position the labejs horizontauy
and vertieg lv. To Select the label 1o i
You woyjg touch 5 C
Note ih4

Gve, Stmply touch i ag
10 selgct it,
t each tape,

“USiis the op
¥0u touck 5 labegy, Yo

for of jig 88s0ciatey trace. When
U select that frace,




Displaying

The Graticules gelector cal
on either grat‘xcu\e.

can place

pual Graticules

traces

create @ dual

o Lower Gratic

e g
d i called th
er graﬂcu\e, it

grat‘icu\e disp

gle with ine
g active
witl make

cel

ule gelectot of
Othe!

Trace
o ihe oth

fay. You .

fhe Wave-

menu,
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Example 22 Managing Multiple Traces

Graticules

Reduse to
Ong Graticule

Mave Trags o
Uther Sreticuls

Y Units

Aropagat ion
Welooity
B.7

The Graticules Pop-Up Menu
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Example 2: Managing Mutiiple Traces

Spssdiv

A Duzl-Graticule Display
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Example 2. Managing Muftiple Traces

Removing Traces

[} Step29:  Below the knob labels, touch the Remove/Cir
Trace i seiector, 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 re-
moved by pressing the SELECT CHANNEL 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 fraces), or blinking (the selected trace displays this
channel). The operation of the channel bution depends on the
fight:

x  Ifthe vellow light is off {channe! not displayed, pressing the
button creates a trace of that channel.

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

= If the yeilow light is blinking (channei is part of the selected
trace), pressing the button will entirely remove aff fraces
displaying that channel. :

[] Step 30:  Press the. sampling head SELECT CHANNEL
button beside the biinking fight 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 11801A with at least one dual-
channel sampling head instaljed, Also, a power divider and two
SMA cables of different length will be used (2 ns and 5 ns cables

[ step 1:  Initialize the 11801A (press the UTILITY button in
ithe MENUS column, touch Initialize in the major menu, and
touch Initialize in the verification Pop-up menu).

[] step2:  Attach the power divider to the CALIBRATOR output
connector of the 11801A,

[:I Step 3:  Connect cables from each branch of the power
divider to sampling head input conmnectars.

iw_l_l_l [: i'

;OJLO E LLLLLL

Power
Divider

Short
Cable

Long
Cable

Connections for Exampie 3
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Example 3: Defining Complex Traces

The Vertical Desc
selactor and the
DefTra icon cperate
differently, though
they both dispiay the
game pop-up menu.

[} step4: 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.

[] Step5: . Press the SELECT CHANNEL button on each chan-
nei that you nave connected the calibrator signal to.

[] step6: Tumthe top knob 1o the 1efi until the horizontal
scale is 5 ns/div. 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.

Trace Expressions

You wish to display a frace that represents the difference be-
tween the two signals. Up to now, you have pressed the
sampling head channe! button {o display a trace. This is a short-
cut method limited 10 single-channet traces.

The Defira icon creates new Waces. It is located above each
graticuie’s upper right comer. Touching the icon displays a pop-
up menu that covers ihe fuil display. The same pop-Up mendis
presented by the veriical Dese selector of the Waveform major
menu. The menu selector aliows you o view and change the
expression of an existing frace, while ihe DefTra icon creates a
niew trace.
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Example 3: Defining Complex Traces

[] Siep7:  Touch the DefTra icon.

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

You don't need to = Channe! Selectors specify an input channel.
display the source
fraces to create & m  Numeric Keypad aliows entry of numeric constants and
complex trace. arithmetic operators of addition, subtraction, multiplication,
and division.

m  Trace Functions Specify functions such as logarithms,
differentiation, and averaging.

Kk Stored Tracés specify a previously stored trace.

m  Syntax includes parentheses, Back Space (which can be
used Tor 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 defin-

e
g a frace,

You want 10 enter a difference expression M1-M2. (If you are
using different channels you will use different numbers. This
example uses M1 for the channel the short cable is connected
10.)

L] steps:  Touch 1 (under Mainframe) - (in the numeric key-
pad area) 2 (under Mainframe) and Enter Desc, &ll in the
pop-Up menu.

The difference trace is created. Notice that on the sampling
heads, both of the yeilow lights for the source channels are
blinking, indicating that both channels are represented in the
selected trace.
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Exarnple 3: Defining Complex Traces

Vertical Description

o Trace -
Functions

Stored
Trasses

Wi e e
Meds

Status

The Defira Pop-Up Menu
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Exampis - Deﬁhing Comptex Traces

Make the Selecteq trace the sing!e—source trace
€. Select thig trace
the Veriica) Desc g lect

touchr‘ng it. Chaey

I'to see that M1 jg the trace descrip.
touch thg Same area gqa;

Might trace,

gain to Select the
[3 step 1. To

€ Vertica] jeor, ($)- The kn,
and Offset of the Channe| j
i channey Of the

T the top kngp right to set the Vertica/ Scale 1o
V. Tum the bottom knob 15 the Jeft 1o Move a 5g: of
the Graticyle,
ace wil than
nge

ge to he twice
S0 cha

g,becm

I9N. The differ.
Oming quite

as hij
raggeq.

the right untjy the Selectag
ompletely on the Qraticule, Will see the “noise»
isappear from ifference trace,

Ve the trace up to the op hays of
o b n/ethatasftm s, th
Vertica) size, 2 “Fast” Moveg Up as weyy,
Complex trace wij

Oves, tha difference trace
ave Undefiney D Step 14: Tum the op knok 10 the Jen 0 gty the Saleciay
vertical unjps. (High frace 1o its Drigina] Sizs of 200 mVidiy,
Precision fraces
don’ have thig
ﬁmitaﬁon.)
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Exampre 3D

efining Complex Traces

Aberration

e Cornponent

Aherration Caused BY ¥ ﬂff—Graﬁcui

Complex Trace
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Example 2:

Managing Multiple Traces

This example demonstrates muitiple races and graticules on the
display. It also shows how fo select and manage muitiple traces.

For this example you will need an 11801A with at least one
sampling head installed and two SMA connecting cables.

] Step1: Press the UTILITY major menu button in the MENUS
column, touch the initiaiize selector in the major menu, and
touch Initialize in the pop-up menu.

[] Step2: Conrect the CALIBRATOR output to any sampling
head input.

[] Step3: Connect the INTERNAL CLOCK output to any
available sampling head input.

] -II_I_I_I

o

5
L@,g:

O O [luu

'[

Connections for Example 2

Display the trace coming from the calibrator:

] Step 4: Press the SELECT CHANNEL button of the channel
you have the CALIBRATOR output connected fo.
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T

You will need io set the trigger source o Internal in order 10
display the calibrator signal.

[] step5: Press the TRIGGER button to display the Trigger
mmajor menu.

[] step6: Touch the Source selector in the major menu area,
and select Internal Clock in the Source pop-Up Men. Select
Exit to remove the pop-up ment.

[] Step7: Press the UTILITY button to display the Utility major
menu. Touch the instrument Options selector in the rnajor
meny area, and select. Period Mode in the pop-up menu.
Touch Exit 1o remove the pop-up ment.

[] Step8: Press the AUTOSET putton (above the sampling
heads).

You should see several cycles of the calibrator signal on the
display.
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Chan Se| Selector

Example 3: Defining Complex Traces

he lower right Cormer of the display becomes a

Chan Sel selector. Touch ihis selector to chogse which channey

Ve. Repeatedly touching the selector lets you

choose from aj) of the input channels that Mmake up the complex
ce.

The Chan Se| Selector in the Knob Meny

[J step 15
trace.

[] step 16:

Touch the difference trace to make it the selected

Observe the Chan Sej selector in the Kriob menu,

and then tum the top knob 1o the right to set the vertical size

to 100 mvy

div. You may need o turn the bottom knop to

position the trace Completely on the gratucule,

118014 Tutoriaf
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Example 3: Cefin

[

ing Complex Traces

[ step 17: Touch Chan el in the Knob menu 1o select the
other input charnel. Cbseve that the knob |abels reflect the

Lo
channe! change.

[ Step i8:. Tum ihe top knob o the right 1 set the vertical
size to 100 mv/div. vYou may need to tum ihe bottorn knob 10
position ihe race completely on ihe graticule.

Now the input channel fraces and the complex differsnce frace
are double their original size.

High Precision Traces

if your complex race is a high precision irace, you Can move it
vertically using the knobs without changing the ofisat of any
component channel. High precision fraces are calculated using
floating-point arithmetic. The complex trace you have created
and moved in tis example is not @ high precision srace; this 18
indicated by the notation of Fast in e Vertical Dest selector.
High precision traces will show High Prec in the Vertical Desc
selecict.

You can specify ihat ali traces you create in the fuiure will be high
precision traces: Press e UTILITY bution, and touch the Instru-
ment Options seiector. In ihe pop-up meny, touch the Trace
Sealing selectol urtll it shows Forced. This does not sffect &1y
irace already onthe screen, but will cause all rages you creae
in the future 1o B8 high precision traces. For tis example, leave
Trace Scaling Sel o Optional.

Tre remainder Of this example will b8 clearer without muliiple
yraces on ihe display.

[ step 1g: -Select and remove each of the simple races thal

represent @ singte input channel. Use the pemove/Cl Trace 1
selector of ine Kneh menu.

-
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Example &: Defining Complex Traces

Windows

A window is a trace that represents a horizontally magnified
portion of another trace. A window trace is sampled separately
from the main trace it is magnifying. Windows are created by
touching the Window icon above the graticule.

[] step26: Touch the Window icon.

59.66ns SHBpssdiv 64.66ns

A Window Trace Display
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Example 3: Defining Compiex Traces

Window traces can
be moved from one
graticule to anothar,
or cormbined into a
single graticule
display.

The 11801A automatically added a second graticule with the
window trace. The main trace was placed on the top graticule,
and its highiighted portion shows what the window trace is
displaying.

in Example 2, when you created a dual-graticule display, both
traces shared the same time base. Here the two traces have
different horizontal measures because they represent different
views of time. This can be seen in the graticule labels and the
trace descriptions presented in the alternate Trace Status major
mendg.

[] step21: Touch the WAVEFORM button and then touch the
More ... selector in the majer menu.

The original trace is on the Main time base, while the currently
selected window trace is on a window time base.

[} step22: Touch the horizontal icon (<), and tum the
bottorn Window Pos knob ieft and right. The Righlighted
portion of the main trace moves and the window trace
tracks it

[ Step23:  Tumthe 1op Window Size knob left and right one
ciick at a time. The size of the highlighted area changes and
the window trace reflects that change.

You can add another window frace that is based on the original
main trace, but you cannot take a window of a window, Since the
window trace is the selected one there is no Window jcon above
the lower graticule.

[] step24: Touch ihe main frace to select it, and then touch
the Window icon on that graticuie.
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Chan Sel Selector




i
pop-upP end
1 step og: Selectin® main trace (OP graticute) O touchiny
i, Touch 1€ porizonta! ic and use i pott knob _
0 posmon critical port ur frace atihe C ier of e
gra’ﬂcu\e. etop K and right one click at & e, -
d ohse nat the critl mov End bY re—estabﬁsh
ng ihe original sition ritic } portio f the frace -
centered
[} step qo; Presste WAVEFORM putton in e M us cov -
LR, toueh worizontal P n ihe maj menu an gentet I B
fne popP- me! P knop } oclickat @ fme -
Observ inattne critical C ter part of the race remain
srationary -
MNote fhat th ext i rfizorial ic changes 1o C10 -
remind Y inat the refere po isihe cerntel of the
screen -
Getting started
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Exampie 4:
Using Signal Processing

This example shows how you can process your signals to get the
most Information from the available data.

The amount of noise You will simulate a noisy signal by examining part of the calibra-
you see in this ex- tor signal at very fine horizontal (time per division) and vertical
ample will depend (volts per division) settings.

on the sampling
. head vou have For this example you will need an 11801A with at least one
instatied. dual-channel sampling head installed and one SMA cable.

[[] step 1: Initialize the 11801A (press the UTILITY bution in
the MENUS column, touch Initialize in the major menu, and
touch Initialize in the verification pop-up menu).

[] Step2: Connect the CALIBRATOR output to any sampling
head input.

OO Ll
o,

Connections for Example 4

[ ] Step3: Press the SELECT CHANNEL buiton nearest the
sampling head input you have connected 1o the calibrator.

[ ] Step4:  Press the TRIGGER button in the MENUS cotumn,
touch Source in the major meny and Internal Clock in the
pop-up menu. Touch Exit to remove the pop-up ment.
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Example 4: Using Signal Processing

R

[] steps: Tumn the top knob to the right until the horizonta!
scale is 1 ps/div.

By turning off horizontal autoset, you can use the AUTOSET

button to display a portion of the trace at this horizontal setting.

[] Step6: Press UTILITY and touch Instrument Options. Touch
Horizontal Autoset until the selector shows Off and touch Exit.

[] Step7: Press the AUTOSET button. The display should
appear as shown below.

trig'd

ol

—275mV : i : i : i f : i
37.58812ns lpgrdiv 37.91812ns

A Horizontally and Vertically Expanded Fortion of the Calibrator Signal
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Exampie 4 Using Signay Processfng

Averaging and Enveloping

An averaged trace is one where Several traece records (succes-
Sive trace acquisitions) aré combineq, Each displayed point of
the Fesulting trace js an average of all the same points in the
individuay ecords, Thig Can reduce tha noise of the trace ang
increase veriica! fesoittion,

Enveloping is similar in that Several frace fecords gre Collecteq.
Instead of 5 Single-point average, the envelope displays the
Maximum ang Minimum EXxcursion of the Samples. Thig shows
the accumulateq variation of tha signa,

The Defrrg POP-Up meny has Avg( ang Env( seleciors, Typicaﬂy,
an-averageq frace expression; :
Avg(M1)
wouid be entered with the Selectors:
Defrra Avg(1)
Enter Desc

A short-gut is available g apply averaging or envefopfng 10 an
existing trace EXpression, The veform Major meny'g Acquire
Dese Fop-up meny, Provides Average N and Envelgpe § seleciors
o get these functiong 0n and off, -

inthe Acquire pege Selector. The trace EXpression, shown in the
Veriical Degg Selector, js Avg(M7), showing that averaging hag
been addeq to your earlier eXpression,
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Example 4 Using S:’gnai processing

s
N 0,
UL_JU

e

Aecguire Description

Etop Aequisition On

e R ﬂ“'iﬂ @fﬂ e
A llh'lﬁ\;:m?i\lh‘h A‘Mﬁ h

i Eap L lllﬂ

i

Qe aRe
Canpigt®

p=—

*MTN.Fnuelap Both
vamw Complet® aug & Env

‘ 'Eff‘“"”"'"“ “ﬁ?ﬁik‘lﬁf"-Run Brauisition

i

'\Ma i\!l‘l,u{\hﬂm
0¢* n

mu mnﬁl\h \ini!ltl“lﬂl
A

L Llih

H} g '|‘ \B 'tl]ﬂ[‘hl

%\;ﬁﬁ o

i

The Acquire pesc Pop-UR Men

vou can change e numper of records in an average from the
default of 32 ihat was set by the initiatization.

] step 10 <ouch Acquire Dese I the major menu and
get Avghl IN {ne pop-up menu. 0. Adjust the 10P knob o change
fhe average count.

£ach fime you click the wnob, a new ayerage hegins. if you wish
e 11801A stop acquinng data after ine required nurnber of
gamples, you can use the Average compiete selector in the
secticn Stop Acquistion on.

_______...—-—-—-—"//
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[] Step 11 Touch ac
Average Complete in

Example 4: Using Signal Processing

quire Desc in the major menu and select
the pop-up menu.

The 11801A Stops acquiring data when the average is complete,

leaving a stabje display.

~288ny—___:
37.58@12n5

Inssdiv 37.891812ns

Averaged ang Normal Traces

—_—
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Example 4: Using Signal Processing

l@lm

i

HiH
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v

[] step 12 Touch Acquire Desc inthe major menu and
Average N in the pop-up menu, to tum off averaging. Notice
that the trace expression in the Vertical Desc selector has

removed the average sunction specification.

This is an example of averaging. Enveloping is done similanty.
using Envelope N, Set EnvN, and Envelope Compiete selectors.

Both averaging and enveloping can be done simuttaneousty. To
do both, you must enter the frace expression from the DefTra Of
yertical Desc pOp-UP menus. No shortout is available from the
Acquire Desc pop-up menu.

Variable Persistence _
Another method of observing race noise is using variable pei-

sistence, available through the Display Modes major ment. Thig
|eaves earlier trace data on the display for a specified period of
fime as new data are added, building & history of all dispiayed

{frace points.

[] step13: Press ihe DISPLAY MODES button in the MENUS
colurnn to display the Display Modes major menu. Select
parsict/Histograms in the major menu area.

] step 14 Select Variable in 18 pop-up menu and salect Exit
to remove the pop-up mend.

The infinite selector in the Persist/Histograms pop-up menu
selects infinite persistence, & dispiay mede in which trace daia
rernain on the dispiay &s naw values are added, building 2
history of &ll dispiayed trace points.

Golor grading enables you 10 visually distinguisn the relative
density of trace daia on the display. As frace data are accum-
1ated, areas where more srace record points fall are displayed in
a different coior Fom areas where fewer points CCCUL
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Example 4: Using Signal Processing

BTl

PersistencesHistograms

bs

Btmp N
gz forms

i Stop N
i Seamples

Stop M

axContret

The Persist/Histograms Pop-Up Menu

EI Step 15:  Select Persist/Histograms in the major menu and

select Color Grading in the pop-up menu. Select Exit to
remove the pop-Up menu. Obssrve the coiored regions of the

irace.
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Example 4: Using Signal Procéssing

f you turn on
smoothing for one
sampling head
chanrel, both
channels are
smoothed.

[] Step16: Select Persist/Histograms again and select Normal
10 return to the normal trace display. Select Exit to remove the
pop-up menu.

Smoothing '

Some sampling heads, including the SD-24, provide another way
to reduce apparent noise. To access it, you use the Sampling
Head Frnc’s selector in the Waveform major menu.

7] step17: Press the WAVEFORM button in the MENUS col-
umn and touch Sampling Head Fne’s in the major menu. In the
pop-up menu touch 1 (or whichever channel your frace is
using) and Smoothing. Touch the Exit selector in the pop-up
menu.

Observe the smoother trace.

] Step 18: Touch Sampling Head Fne's in the major menu. in
the pop-up menu touch 1 (or whichever channel your frace is
using) and Smoothing to turn smoothing off. Touch the Exit
selector in fhe pop-up menu.

Note that neither smoothing nor averaging can e applied 10
random data displays, such as eys patiems.
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Example 4: Using Signal Processing

% i

0ff

Sampling JECEREE
Head -Fres Mode

The Sampling Head Fnc’s Pop-tp Menu
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Example 4: Using Signal Processing

~ If the channel loop
gain is not comractly
calibrated, changing
record lengths can
also change the
trace appearance.
See the 11801A User
Reference on En-
hanced Accuracy.

Record Length

You can specify the resolution of fraces by setting the number of
sample points in a trace. This is most important if you are using a
remote interface to fransfer trace data to a computer, but the
effects are visible on the display. The Horizontal Desc selector
always shows the point count of the selected trace.

[J step19: Touch Horizontal Desc in the major menu. In the
pop-up menu touch either Main Record Length Or Window
Record Length (both selectors assign the knobs identically).

[0 step20:  Tum the top Main Record Len knob one click at a

time io the left and right, and observe the difference in the
main trace.

The bottom knob similarly controls the window record lengihs.
You: should be aware of the following atiributes of record lengths:

® Al main time base traces share the same record lehgth.

m Al window traces share the same record length.

w  iniialize seis both record lengihs 1o 512

u  Variable persistence, infinite persistence, and color grading
are availabie only for traces with a 512-peint record iength.
Selecting one of these modes automatically sets the record
length 10 512.

m The 4066 record length has the same resolution as a 5120
record length, but appears as a shorter irace. Some FFT and
other signal processing algorithms running on external com-
puters require record lengths that are exponential multiples of
2. Thie 4085 record length is provided for ihese applications.
The visua! fruncation is the result of a shorter record using the
same resoiution as the 5120 record iength.
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Measurements

This section presents three examples that iilustrate the power and
flexibility of the automated measurement capabilities of the
11801A. The previous section, Getting Staried, showed how to
operate the 11801A as a standard oscilloscope. This section will
extend your knowledge to automated measurement features that
are unique to'the 11801A. The examples in this section will help
you learn about:

Taking attomated measurements.

Using and setting measurement annotations to control the
measured portion of your frace,

Setting the measurement default parameters.

Selecting which of the three types of measurements, soft-

" ware, statistical, or hardware, best accomplishes your task.

Storing a reference trace for comparison measturements.

The automated measurement system can save you time and help
you use the 11801A efficiently.
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Example 5: Taking Attomatec Measuremenrs
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Exampie 5 Taking Automated peasurements

o

The Amplitude, Timing, and AreaEnergy sections of this pop-up
menu show all the various measuremeﬂts that you méy specify.
TJouch the selectors 10t ihese areas io tim each measurement on
and off. When a measurement is turned oM, ihat selector is
h'rghﬁghted in the menu. Also, One of the selectors in fhe major
menu area displays that meaeurement value.

[ step®: Touch the RMS and Frequency selectors.

This pop-uP menu does not disappeal as soon as you select @
measurement, so that several measurements may be umed on at
one time. The measurements are displayed, put you may want to
view the trace while watching the measured values.

D siep 10: Touch the Exit selector atthe potiom of the pop-
up menu.

The reacout areas, of WO of the selectors in the majcy menu area

are no longer empty, out show Ine measured yalues you have
spec‘rﬂed. These values are updated continually.

-
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Example 5: Taking Automated Measurements

| <—>-18

19.lamv“...:,........:.,......A:.,..............‘......,.....,.,,....,..‘,..........,..,,.........4..‘
RMS

Measurement Mode:

58.8715ns 51, 1589us T
Baseline Topline || e DR,

8% 1e@% :
:fssu%%$qy—14.asasmv :
i

hole zone RBe ly
Mesial SoM Ratso [ i [0 |

saa/n 1a .......; ........ . ........ E.‘,.....:‘....,... ;...--... : ........ .
~148.258mY i : : : : :
Traczking Setup

: 32
¢ 1B5.3864BaV
: 4B8.089786xY

The RMS Pop-Up Menu and Annotation Lines
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Example 8§: Taking Autorated Measurements

Changing a
parameter affects aff
measurements, that
use that parameter,
on the selected
trace.

At the bottom of the menu, non-selectable readouts show the
Mean, Standard Deviation, and Current N (the number of samples
the statistics are based on). A Set N selector lets you assign the
knobs to control the N value. This N value is shared by all meas-
urements on the selected trace, so if you change the N value of
the RMS measurement, it will change the frequency measurement
N vaiue as well.

] Step 14: Touch the Set N selector and turn either knob,
observing the change in N.

You can change measurement parameters without the pop-up

menu in the way. An example is the measurement limits: when
the pop-up menu is present, you can’t see these vertical lines.
The measurement limits define the portion of the trace that the
measurement system is limited to examining.

[7] step 15: Touch either the Left Limit or Right Limit selector,
to assign the two knobs to these parameters.

] step 16: Touch the RMS selector in the major ment, to
remove the pop-up mMeru.

The knob assignmenis remain after the pop-up menu is removed,
so that you can set the limits without a menu covering part of ihe
cisplay. '

[] stepi7: Tum the top knob clockwise, so that the left limit
bar moves into the area of the trace previously highlightec.

When you used the limit bar to exclude the portion of the trace
where the measurement was being taken, the 11801A took the
measurement at the next opporiunity on the trace. This is shown
by the highlighted portion of the trece moving 1o the right. This
new let limit is effective for all measurerments on this trace,
including the fraquency measurement.

&0 Measurements
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Example 5: Taking Automated Measurements

Measurements }
|
i
li

.. Default. ™
Parameters

173,845 X
mY k=

The Default Parameters Pop-Up Meny

[ | Step19: Touch ihe Leit Limit or Right Limit selector, and
turn the bottom knob counier-clockwise to set the default
right limt to 80%.
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Example 5: Taking Automated Measurements

in addition, all the parameters of the selected trace can be set to
default values by using the Initialize Al selector,

Initialize All affects [] Step20: Touch the Initialize All selector, and then the RMS
only the selected selector on the major menu.

frace.
The right limit of the measurement is now set to 80%. This
change did not occur until you touched ihe Inftiaiize Ali Seiecior.
Had you been displaying other traces, their parameters would
have been unaffected by either the change to the defaults or by
the Initialize All.

Measurement Modes

Up to now, the measurements you have been using have been
soflware measurements. However, there are actually three mea-
surement modes: software mode, hardware mode, and statistics
mode. In sofiware mode, measurements are taken from the
digitized trace data record, the same data that forms the trace on
the display. In hardware mode, measurements are taken from the
analog signal output from the sampling head before # is digttized
and assembled into a trace record. The 11801A uses special
timer circuits to take hardware measurements. The advantage of
hardware measurements is that they are peiformed faster than
software measurements. In statistics mode, measurernents are
taken from color graded waveform data and are based on histo-
grams computed at the crossing levels. You can use statistical
meastrements 1o measure “random” daia such as eys diagrams.

You cannct take measursments in different modes on the same
trace. If you create two identical traces, you can take hardware
measurements on one and software measurements on the other.
You can display only the measurements for the selected trace,
however,

The following table compares the three types of measurements. It
will help you determine the best measurement type for your
application.
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Example 5; Taking Automated Measurements

Measurement Mode Comparison
R A

Software Hardware Statistics

Functions All measure- Limited to 7 tim- Fuli range of 24

- ments except ing measure- measurements
Noise and Jitter  ments. available.
available.

Trace All trace expres-  Only traces with-  All frace expres-

Complexity sionssupported  out arithmetic sions, that in-

operators or clude an active
functions are al-  trace, are sup-
lowed. Averag-  ported.

ing and envelop-

ing are allowed,

but the measure-

ment is taken

from unaver-

aged samples.

Display Any display Any display Coilor graded

Restrictions mode. mode. mode only. One
frace per grati-
cule.

Resolution  Affected by dis-  Unaffected by Affected by dis-

played vertical digpiay or func-  played vertica!

size and tfrace tions. Sampling  size and trace

functions (e.g..  headsmocthing functions (e.g.,

averaging) and  will affect hard-  averaging) and

smocthing. ware measure-  smoothing.
ments.

Speed Slower Faster Updated when
coior graded da-
abase is up-
dated (every 5
seconds).

Hardware measurements are specified using another aftemate
menu from the Measurements POP-UR Mmend.
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Example &: Taking Automated Measurements

[] step21:  Touch the Measurements selector in the major
menu, then touch Hardware Mode in the Pop-up menu.

Measurements

Hebsbremeny
CoPunct flangt

Phase Tittar

The Hardware Measurements Pop-Up Menu
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Example 5: Taking Automated Measurements

You have now converted all your measurements on this frace to

hardware measurements. Since hardware measurements cannot

support amplitude or area energy measurements, these do not

appear in the pop-up menu, and ihe RMS measurement has been
- removed from the major menu area.

The third measurement mode is Statistics Mode. Statistics mea-
suremerts can be selected only when the color grading display
mode is enabled. All measurements are selectable in Statistics
Mode, including Noise and Jitter, whiich cannot be selected in
software or hardware measurement mode.

[] Step22: Press the UTILITY buiton to display the Utility
major menu. Touch the Instruments Opticns selector in the
maijor menu, then touch the Edge Mode selector in the pop-
up menu, if it is not already selected. Touch Exit {o remaove
the pop-up menu.

l—__i‘ Step 23: Press AUTOSET. You should now see the rising
edge of the calibrator signal.

] step24: Press the DISPLAY MODES buttan. Touch the
Persist/Histograms selecter in the major mend, then touch the
Color Grading selector in the pop-Up menu. Touch Exit io
remove the men.

] step2s: Press the MEASURE bution. Teuch the Measurs-
ments selector. To enable statistics mode measLrements,
touch Statistics Mode at the iop of the pop-up menu. Touch
Jitter and then touch Exit to remove the menu.

The data used for the statisiics mode measurements are taken
frorn the statistical database created when Coior Grading is
enabled. This capabiiity enables you to make automatic pulse
paramstric measurements directly on random data such as aye
diagrams.
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Example 8: Teking Automated Measurements

Tek

187. va....l.;.“....‘.....--....,...“......

A Jitter Measurement on the Calibrator Signal
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Example 6: Taking Delay
Measurementis Using Cursors

This example shows another way to measure trace parameters,
using cursors. When the measurement you want to make is not
included in the list of automated measurements, you can use
Cursors.

You will use the cursors to take two common measurements,
frace amplitude and delay between traces. The 11801A can do
both of these as automated measurements, SO you can compare
the method of using automated measurements to using cursors.

For this example you will need an 11801A with at least one
dual-channel sampling head installed and two SMA connecting
cables of equal length.

[] Step1: Initialize the 11801A (press the UTILITY button in
the MENUS column, touch Initialize in the major menu, and
touch Initialize in the verification pop-up menu).

Step 2. Connect the CALIBRATOR output to a sampling
head input.

Step 3:  Connect the INTERNAL CLOCK output to any
available sampling head input.

-8tep 4:  Press the TRIGGER button. Touch Source in the
major menu area and select Internal Clock, then touch Exit.

0 I I I 0 R I

Step 5:  Press the SELECT CHANNEL buiton on the sam-
pling head input channel you have connected 1o the
calibrator signal.

[ ] Step6:  Tum the top knob to the left to set the horizontal
scale to 10 ns/div.

You should see the calibrator signal on the display.
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Example 6: Taking Deiay Measurements Using Cursors

E

O Eleeeew

e |
2
2
J

Connections for Example 6

The Cursers Major Menu

First you wil! use the cursors to determine the armplitude of the

calibrator signal. This introduces the use of cursors on a singte
trace. You will then use cursors to measure the delay between

two different fraces.

Always display the Tre recommendad way of using cursors s 1o display ihe trace(s)

i _ traces before first, then invoke the cursors to take the measurement.
invoking the cursors. '

You invoke the cursors by touching the Cursors icon, located
above the graticule.

This icon acts like most icons in that it assigns the knobs, in this
case to control the cursor positions. However, the Cursors icon is
unique in that it behaves much like a major menu button.
replaces the major menu with the special Cursors major meny,
and highiights the Cursers icon instead of lighting any major
menu button.

[=]0) Measurements



Example §: Taking Deley Measurements Using Cursors

The Cursors major menu has selectors for Cursor Type, Set Zero,
and Exit. The remainder of the major menu area displays the
cursor positions and distance between cursors. You can select
four types of clrsors:

®  Vertical Bars, which you move with the knobs o the desired
horizontal position. The major menu shows the positions of
the cursors and the distance between them in X units. Also, if
the X units are seconds, the inverse of the distance between
the cursors is shown. When the cursors are positioned at the
beginning and end of a period, this represents frequency.

s Horizontal Bars, which you move with the knobs to the de-
sired vertical position. The major menu shows the positions
of the cursors and the distance between them in Y units.

m Paired Dots, which you move with the knobs o the desired
horizontal position. The dots “float” vertically on the frace;
you cannot conirol the vertical position. The majar menu
shows both vertical and horizontal positions of the cursors, in
graticule units. Also, if the X units are seconds, the inverse of
the distance between the cursors is shown.

"w  Split Dots, which operate like paired dots, but on two different

traces of your choice. The same information is shown as for
paired dots.
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Example 6: Taking Delay Measurementis Using Cursors

l ~ Cursor  Tupe

Spliit

Uots

-256.88mV -
B.86aEY
256.08mY
35.588ns  tl-2 17.75Bns
137.78ns 1272 £48.858ns
182.28Bns At-s2 51.1688ns
9.7847MH=

The Cursors Major Menu and Cursor Type Pop-Up Menu

The herizonial bar cursors are used 1o take amplitude measurs-
ments. You move them up and down with ihe knobs to the
position you desire.

[T} step7: Touch the Cursors icon, and then the Curser Type
selector.

[ | Step 8 Touch the Horzontal Bars selecior. Select Exit to
remeve the pop-Uip men.

To precisely position [] step8:  Use the upper and lower knobs o move the bars

the cursoars, set the over the upper and lower levels of the frace.
knobs to fine

resolution by using The major menu area shows the voltage values of each cursor,
the Keypad pop-up and AV shows the distance between the cursors in volts. This is

renu. Setting the the ampiitude of the calibrator signal.
resolution of one

knob changss the
resoiution of both.
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Example 6: Taking Delay Measurements Using Cursors

v

Z88mY : : oo : : : : :

trigid
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T
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36.7ns 18ns div 136.7ns

" Horizontal Bar Cursors Placed Over a Trace

The Peak-Peak The same value can be determined using the automated meas-
automated urement system. The sequence to do this is: press the MEASURE
measuremart value pution, tolich Measurements in the major menu area and then the
will include any Peak-Peak selector in the pop-up menu. The measurement value
signal nolse. is visible in the Peak-Peak selector in the major menu area. Exit
will allow you to observe the trace as the measurement readout
is updated.
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Exarnple 6: Taking Delay Measurements Using Cursors

Using Split Dot Cursors

Dot cursors are small dots that “float” on the trace. You position
them horizontally using the knobs, but their verlical height is
determined by the trace on which they are are placed.

Split dot cursors operate the same way, but they are placed on
two different traces of your choice. In this example, you will have
one trace on each of two graticules, but this is not required fo
use split dot cursors. You will follow the convention of displaying
the traces before invoking the cursors.

[] step i0: Establish a dual graticule display (press the
WAVEFORM buiton, and touch the Graticules and Create
Secend Graticule selectors).

[] Step 11:  Press the SELECT CHANNEL button of the sam-
piing head channel to which you have connected the
INTERNAL CLOCK output.

[] step12: If both traces are on a single graticule, move one
1o the other graticule by touching either Lower Graticule or
Upper Graticule and Move Trace to Other Graticule.

You should now ses a trace on each graticule. You will use spii
dot cursors 1o measure the delay time between these races.

{ ] Step13: Touch either trace cn which you want to piace a
cursor. {In this case, since there are only two iraces on the
display, this step is already done.)

[ ] step 14 Touch the Cursers icon and the Cursor Type
selector. Touch the Split Dots selector.
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Exampie 7: Taking Comparison
Measurements Using a
Reference Trace

This example demonstrates the compare and reference features
of the automated measurement system. This is particularly useful
when you need to check a series Of components or circuits o
see If a particular measurement falls within an acceptable range,

For this exarriple you will need an 11801A with at least one
sampling head installed, Also, two SMA cables of different fength
wili be used (2 ns and 5 nis cables are recommended).

[ step 1: initialize the 11801A (press the UTILITY button in
the MENUS coiumn, touch Initialize in the major menu, and
toueh Initialize in the verification pop-up menu).

[] step2:  Connect the short cabie from the CALIBRATOR
output of the 11801A to a sampling head input.

[] step3: Press the TRiGGER button, and touch Source and
Internal Clock. Touch Exit to remove the pop-up menu.

===

2l
ey

Connections for Example 7

|00 [l
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Example 7: Taking Comparison Measurements Using a Reference Trace

[] Step 4 Press the SELECT CHANNEL buion on the sam-
pling head input that the calibrator signal is connected to.

[ Steps: Tum the top knob to the left 1o set the horizontal
scale to 10 ns/div.
You will see the calibrator signal on the display.

You will measure the difference in propagation time down the two
cables which are different lengths. The cross measurement,
which shows the time delay from the trigger 10 the rising edge of
a signal, will be the basis of your comparison.

[] Step6: Press the MEASURE button.
D Step 7. Touch Measurements and Hardware Modle.

] step8: Touch Cross, and touch Exit if you want to observe
fhe irace.

Setting X Axis Units to Meters, Feet, or Inches

The measurement wili be more useful fo you if it is expressed in
distance rather than fime: how much longer is ihe second cable?
The Graticules selector on the Waveform major menu lets you
choose feet meters, or inches tor the horizontal axis.

[] Step9: Press the WAVEFORM button and touch the Grati-
cutes selector.
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Example 7: Taking Comparison Measurements Using a Reference Trace

Graticules

i

Raduse o
(ne Graticuls

Mave Trace o
Oiher Graticule

Y Units
Riva

S_E_f_.‘U_ﬂﬂ_Eo - : IR

Fropagat inn
Velooity

MRS

1. - Y iy

fontinuous BRA

Hindow

The Graticules Pop-Up Menu
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Example 7: Taking Comparison Measurements Using a Reference Trace

The pop-up menu shows an X Units section near the boftom. You
can select seconds, meters, feet, or inches. In addition, the
Propagation Velocity selector, can be used to assign the knobs to
let you indicate the signal speed of your cable. The default 0.7
indicates that the horizontal axis labsls, if feet or meters, will be
based on a cable that passes signals at 0.7 times the speed of a
cable having free air insulation.

[7] step 10: Touch inches, Feet, or Meters in the pop-up menu.
if you know that the propagation velocity of your cable differs
from the default, touch the Propagation Velocity selector and
adjust this parameter. if you don't know the velocity or are
using Tekironix polyethylene dielectric SMA cables, accept
the 0.7 default. S

7] step 11: Press the MEASURE button to redisplay the Cross
measurement.

The measurement readout is in the units of distance that you
selected. Also, the horizontal axis is labeled in the unifs chosen.
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Example 7: Taking Comparison Measurements Using a Reference Trace

Using the Reference Value

You will use this measurement value as a reference value. The
Compare & References pop-up menu allows you to save this
value, and cause all measurements to be displayed as a differ-
ence from this value,

rtompare and Reference Valuesl

The Compare & References Pop-Up Menu

[] Step 12: Touch Compare & References, and then touch
Save Current Meas Values as References.

You wili see that the this reference value for the cross measure-
ment is now very close to the cross measurement value in the
major menu area (they may not match exactly because of noise
or horizontal jitter).

71801A Tutorial 108



Example 7: Taking Comparison Measurements Using a Reference Trace

The Cross selector in the majer menu aréa displays the mieasure-
. ment parameters pop-up memnu. The Cross Ref selector in the
Compare & References pOp-up meni assigns the knobs o adjust
the reference value; this is useful when you want o establish
your own standard reference value,

The Compare selector in the Compare & References pop-LID menu
changes the entire measurement system. This makes the meas-
urement system display the measured deviation from the
references, rather than the direct measurement.

] step 13: Touch the Compare selector to set compare on,

and touch the Exit selector to remove the pop-up menu.
The Cross measurement selector in the major menu area has
changed to ACross, and the value being dispiayed Is at or near
zero. The zero value shows that this cabie deviaies very iitile
from its own signal propagation characteristics.

Once ihe 11801A has been set up with 2 comparison measura-
ment, no further adjustment is necessary to make a series of
deviation measurements. To compare the longer cable to the
reference you have established:

] step 14: Remove the short cable from the calibrator and
sampling head, and replace it with the ionger cable con-
nected in the same way.

The ACross measurement readout shows the difference in length
of the cabies by showing how much longer It takes a signal o
travel through the second cable. In a testing environment, this
method of measuring can be used 10 test a coliection of cables
1o a specific tolerance, without altering the setup on the 11801A.
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Example 7: Taking Comparison Measurements Using a Reference Trace

Using the Reference Value

You will use this measurement value as a reference value. The
Compare & References pop-up menu allows you to save this
value, and cause all measurements to be displayed as a differ-
ence from this value.

1Compa.re and Referznce Values [

7
i ity i
L

The Compare & References Pop-Up Menu

[] step 12: Touch Compare & References, and then touch
Save Current Meas Values as References.

You will see that the this reference value for the cross measure-
ment is now very close to the cross measurement value in the
major menu area (they may not match exactly because of noise
or horizontal jitter).
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Example 7: Taking Comparison Measurements Using a Reference Trace

The Cross selector in the major menu area displays the meastire-

. ment parameters pop-up menu. The Cross Ref selector in the
Compare & References pop-Up menu assigns the knaobs to adjust
ihe reference value; this is useful when you want {o establish
your own standard reference value.

The Compare selector in the Compare & References pOP-UP menu
changes the entire measurement syster. This makes the meas-
urement system display the measured deviation from the
references, rather than the direct measurement.

[] Step 13: Touch the Compare selector to set compare on,
and touch the Exit selector to remove the pop-up menu.

The Cross measurement selecior in the major menu area has
changed o ACross, and the value being displayed is at or near
zero. The zero vaiue shows that this cable deviates very little
from its own signal propagation characteristics.

Once the 11801A has baen set up with a comparison measure-
ment, no further adjustment is necessary to make a series of
deviation measurements. To compare the longer cable to the
reference you have established:

[T} step 14 Remove the short cable from the calibrator and
sampiing head, and replace it with the longer cable con-
nected in the same way.

The ACross measurement readout shows the difference in length
of the cables by showing how much longer it takes a signal 1o
travel through the second cabile. In a testing environmert, this
method of measuring can pe used to test a coltection of cabies
10 a specific tolerance, without attering the setup on the 11801A.
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Examnple 8: Using Saved Trace

Descriptions

This example demonstrates how saved trace descriptions can
extend the capabilities of the 11801A. When you save a trace
description, you save the parameters that control acquisition for a
trace, but you do not save any data points. With saved trace
descriptions, you can effectively control up to 40 traces at a time
(450 traces with four SM-11 Multi-Channe! Units attached). Saved
trace descriptions can be used while they are not being dis-
played.

In Example 7 you compared a frace to a stored reference meas-
urement value, and in Example 9 you compared & frace to a
stored static trace. In this example, you will compare a frace on
the display to a frace being acquired in the background. You
could do this using two traces on the display, but in this example
you will use a saved trace description and display oniy the trace
that is to be measured.

For this example you will need an 11801A with at least one
dual-channe| sampling head installed. Also, a power divider and
two SMA cables of different length will be used (2nsandsns
cables are recommended). A signal splitting T adapter may be
substituted for the power divider,

[] Step 1: Initialize the 11801A (press the UTILITY button in
the MENUS column, touch Initialize in the major menu, and
touch Initialize in the verification POp-up menu).

[] Step2:  Attach the power divider to the CALIBRATOR output
of the 11801A. '

] Step 3.  Connect each cabie from the power dividerto a
sampling head input connector.

The illustration on the next page shows these connections.
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Example 8: Using Saved Trace Descriptions

Power
Divider

Short
Cabie

Long
Cable

T

OO sy,
—
—
|

E
8
5

w

Connections for Example 8

] Step4: Press the TRIGEER button, touch Sourge and
Internal Clock.

] Step5: Press the SELECT CHANNEL bution on the sam-
pling head input channel to which you have connected the
long cable.

] Step 6 Tum the top knob to set Main Size 10 10 ne/div.

You should see the calibrator signal displayed.

You will now save this frace description using the Wavefomm

major menu's Save Trace Desc selector.

[} step7: Press the WAVEFORM bution, and touch the Save
Trace Desc selecton
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Examnple 8 Using Saved Trace Descriptions

The selectors 2t the bottom of the pop-uP menu allow you 10

copy the description of the selecied ace into a storage location,
recall @ saved trace description into the next available visible
yace, orto deleie 8 frace description. Touching ine Select All

pesc selector will highlight all the locations ihat are not emply.

[ step® i it is not already nighlighted, touch Trace Dese 9
{or any other number of your choice) to nightight it Then
i enu. This selector will

touch Save Trace pesc in the pop-up
show Tral to Tra9 {Of whichever jocation you used).

Unlike stored {races, When you save the trace description, you are not saving data
, ) saved wace points as when you storé 8 ‘race. Instead the 11801A saves alt
desoriptions are 1ot ihe parameters 10 create that race when needed- Just as with @

cieared b}‘;g‘:‘;‘fgg‘{f Jieibie wrace on e display, the data of a saved race description
e ’ will change with the input signal. The parame‘ters saved are:

m Trace definition, including e input channe! used and aver
aging.

a 1ne window information, ifitisa window frace.
m e measurements associaied with the {race.

gaved ace descriptions do not save the size and position cf
yaces on ihe main time 0ase, or window size of fraces on @

window time pase. Wnen ihe saved frace description is racalied,
hese parameters are set 10 match the current time hases.

The fimitations ©7 gaved race descriptions must be of simple one-channel races.
gaved trace and cannot be of waces hat use any arithmetic pperatof such @8
description subtraction of multiplication. averaging is e only frace function
_— complexity 278 {nat can be applied 10 2 saved race description.
identical 1o nardware
rmeasUrements:

[ step & Delete the visibte race py touching Aemove/C
frace 1 2nd verifying ihat you want it reroved inthe query
pop-up menu.

S
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Example 8 Using Saved Trace Descriptions

[] step10: Press the SELECT CHANNEL button of the sam-
pling head input channel to which you have connected the
short cable.

The propagation delay measurement ajlows you to make a
measurement to a second trace. In hardware mode only, that
second frace may be a saved trace description.

[ 1 Step 11: Press the MEASURE button and touch Measure-
ments, Hardware Mode, Prop Delay, and Exit Menu.

[] step12:  Touch Prop Detay, and at the bottom of the pop-up

touch Trace § (or whichever location you used).

You can read the propagation delay from Prop Delay selector in

the major menu area. If you touch this selector to remove the

pop-up menu, you will see that only one trace is on the dispiay;,

and seven more can still be displayed.
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Example &: Using Saved Trace Descriptions
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Example o: Comparing Traces to
Stored Traces

For this example you wij need an 18014 with at least one
sampling head instalied ang one SMA Connecting caplg,

D Step 1: initialize the 1 1801A (press the UTiLITY button in
the MENUS Column, touch Initialize in the Major menuy, ang
touch initialize in the verification Pop-up menu),

[1stepa ¢ Nnect the CALIBRATOR Output to any sampling
head input.

hl
E, LLLLLL

Connections for Exampie 9

[ step 4 Press the sgi ey CHANNEL button on tre sam-
pling heag input vou have Connected 1o the CALIBRATOR
gignai,
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Example 9 Comparing Traces to Stored Traces

D Step 5. Press UTILITY, instrument Options, and period
Mode.

[} step&: FPress the AUTOSET bution.

you shouid have @ stable display of the calibrator signal showing
several cycles. Make sure that all of the signal is on the display,
and that there aré no places where ihe race extends above oF
below the graticule area.

you will stare this trace and then define & New trace that shows
the difierence between a signal and the stored frace.

Storing a trace means storing @ copy of each data point that
forms the trace on tne display.

Next Storage: 1

Wi

ain
ety
s

The Store/Receal! Major Menu and Stora Trace Pop-Up Menu

The STORE/RECALL putton lets you store and racall races and
frort-panel settings. I addition, you caf clear races (discard
accumuiated data and force re-acquisition) and deiete races.

-
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Example 9: Comparing Traces to Stored Traces

[] step7: Press the STORE/RECALL button, then touch Store
Trace and select Trace 1 in the Store Trace pop-up menu.

The 11801A has stored a trace in memory, named “STQ 1”. Once
the frace is stored, there is no reason to leave its source on the
display.

[[] Step 8 Touch Remove/Clr Trace 1 and then touch Remove
Trace 1 in the pop-up menu.

[[] step9: This step is optional. If you wish to see the stored
trace with which the comparison will be macde, touch the
Recall Trace selector and select $TO 1 in the pop-up menu.

[1 step 10: Create a difference frace by touching the DefFra
icon, then touch 1 (or whatever channel number you are
using) under Mainframe Channels, -, Stored Traces, Storedt,
and Enter Desc.

[] step 11:  Touch the vertical icon ($) and adjust the top
knob 1o set the vertical size of the trace to 50 mV/div (the
vettical size of the stored irace).

The difference trace should be close to a flat trace,'because the
signal you are comparing is identical o the source of the saved
trace, except for noise.

This setup is useful in cases where you are tuning a circuitto a
known standard of performance. First you save the desired signal
trace from a circuit of known performance, then use the differ-
ence irace to observe other circuit samples. These circuits can
then be dynamically tuned to the same performance.

To accurately quantify the signal variation from a straight line, you
can use the RMS measurement: '

[] Step12: Press the MEASURE button and touch Measure-
ments, RMS, and Exit.

To tune a circuit, you could make adjustments to get the smallest
BMS measurement instead of simply trying for the “flatizst” frace.
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Example 9: Comparing Traces to Stored Traces
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Example 10: Creating a
Histogram Display

This example demonstrates how You can create 3 histogram of a
displayed trace. As in Example 4, you will display the calibrator
signal at very fine horizontaj (time per division) ang vertical (volts
per division) settings to simulate a noisy signal,

For this Example you will need an 11801A with at least one
dual-channe| Sampling head instajlad and one SMaA connecting
cabie,

[J step1:  initialize the 11801A (press the uTILITY button in
the MENUS column, touch Initialize in the major menu, ang
touch Initialize in the verification POp-up menu).

Connections for Exampie 10

[] Step3:  Press the TRIGGER button, ang touch Source ang
Internal Clock, then touch Exit,

[ Step4:  Press the SELECT CHANNEL buton on the sam-
pling heag Input channat 1o which you have Connecied the
Calibrator,

.
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Example 10: Creating & Histogram Display

[] step5: Tumthetop knob to the right untit the horizontal
scale is 1 ps/div.

[] step6: Press uTILTY and touch instrument Options. Touch
Horizontal Autoset until the selector shows Off and touch Exit.

[} Step7: Pressine AUTOSET button.

In Example 4, you used cotor grading 10 view the relative density
of trace points in & display of this signal. A histogram will provide

additional stafistical information about the distribution of points in
the trace.

[] step&: Prese the DISPLAY MCDES button and select '
Persict/Histograms iN the major menu area.

[] step9: Seledt Vertical Histogram in the pop-up renu, and
then select Exit.

Wwhen you selected Vertical Hisiogram, the display persistence
automatically changed from Normal to infinite. Histograms can be
displayed on traces in the infinite persistence and color grading

display modes, but not in nomnal of variable persistence modes.

The histogram display appears in red aiong the right side of the
graticule. A red box onihe graticule outlines the limits of ihe
histogram data; race data that fall outside these limits are ig-
nored.

The armount of noise you see In the displayed signal will depend
on the sampling head you have instalied. The fllustration on the
next page shows ine calibrator signai as acquired using an
§D-24 sampling head. lf you are using & 1ower-noise sampling
read, such as the sD-22, you wiil see jess noise onthe display.
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gxample 11 Taking TDR Measurements
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step 4 Touch 1 O or whichever channel you are using) and

fhen TOR presetic define 8 yrace and wm onT
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Example 11. Teking Thi Measurements

[J steps: Adjust the Gisplay sizes ang POSHions 1o shoy 5
trace similar 1o that shown below. The vertical (4) ang hori-
Z0nial (=) icons will let you Make fine adjustments,

2nssgyy,

TDR Puise and Refleption
e
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Example 11 Taking TDR Measurements

Tne firstrise of this trace 18 the TDR pulse leaving the sampling
head; the second rise 18 the reflection of ihe pulse returning from
the end of e cable.

Changing Graticule Units for TDR

Under normél operation, the graticu'e units of measurement aré
yolts for the vertical axis and seconds for the horizontal axis.
These are not the units of measurement commonty used in TOR

when you selected TDR preset, the 11801A automatically
changed the units of the vertical axis 10 units of o (p). You can
change the measurerment units for both graticule axes by using
the Graticules selector inthe \Waveform major mend.

[ Step & Touch Graticules in ine major menu and Feet,
Meters, OF inches i the pop-uP menu. f you know that the
propagaﬂon velocity of your caple differs from the defaull,

touch the propagation Velocity selector and adjust inis p&-
rameter. it you don’i know the velocity of are using Tektronix -
SMA cables, accept the 0.7 default. This unitiess number

represents the fraction of ine speed of light that signals pass -
through your network of {fransmission line.

Cursor readouts, and The horizontal ayis is NOW calibrated in your chosen units of -
maasuremerﬁs when - measufemem_ .
appropﬂate, are -
expressed in the Coserveihe Y ynits section of the Graticuies pop-up meny, The
same units as e vertical axis units are set to ho, 8 RO s selecied. N acdition, ;
graticuie axes. ine Reference Ampiitude selector shows & reference amplituge of

s5pmV. This is the ampiitude of the pulse that the SD-24 salr N
pling nead sends sprough the gabie. -

Readous are gisplayed in units of impedance (), as well as in
urits of G, in ing Cursors major menu. -
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Exampis 17 Taking TpR Measurements

ine ffor eXample, a cable or circuit boarg

) and for jis reﬂecﬁbn 10 retum, The mMeasured distance jg
dependent on the Propagation velocity of the transmission line,

[ step 7 Touch
major meny,

[J steps: Touch
POP-up meny an

[J stepg: Use th

the Cursorg icon to display the Cursors

Cursor Type, touch Vertical Bars in the
d then touch Exi;.

The At Teadout showg You the totg) éistance fraveley by the
Pulse and jig reflection, Divide that vajye in hatf, A2, and you
have the length of the Cable,
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Example 11 Taking TDR Measurements
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Glossary

Acquisition
The process of repeatedly sampling the signals coming
through input channels, and accumulating the samples into
fraces.

Active Graticule

The graticule in a dual-graticu'e display that shows the
seiecied trace.

Annotation -
Lines that show the current measuremenrt parameter seltings.

Autoset
A means of letiing the 11801A set itself to provide a stable
and meaningfu! dispiay of a given trace.

Averaging
Displaying a trace that is the combined resuit of several
acquisitions, thereby reducing apparent noise.

Axis Label
There are three notations on each axis. The first and last
notation on each axis show the numeric value of the graticule
edge (not the edge of the displayed points, which are slightly
outside the graticule). The center notation is the scale factor

expressed in units per division.

Channel : -
A place to connect a signal or aftach a network or transmis-
sion ling to sampling heads. Also, the smallest component of
a irace expression. o

Channel Number ‘
The number assigned to a specific signal input connector.
The top channel of the leftmost sampling head compartment
of the 11801A mainframe is always mainframe channel 1,
regardless of any repositioning or omission of sampling
heads.
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Caior Graded
A display mode in which the 11801A displays regions of a
trace in different colors according to the densities of dis-
played points (based on multiple acquisitions of the frace) in
that region.

Complex Trace
A trace with a trace expression beyond a single channel
specification. Any trace using a numeric value, a function, a
reference to a stored trace or saved trace description, or an
arithmetic operator is a complex trace. However, using the
average function does not make a trace complex.

Control Kneb
see Knob

Cursor
Any of four styles of paired markers that you position with the
knobs. The 11801A displays the positions of the cursors and
the distance between them, in axis units.

Default Measurement Parameter
A value from the default set of measurement parameters. The
operator can change the defauli vaiues. Whenaver a trace is
created, the measurement parameters are copied from the
default set.

Dragging
The act of changing your touch panel selection by moving
your finger without removing it from the screen. The selection
ihat is activated is the last one that you were touching before
you withdrew your finger.

Dual Graticule
A display with two graticules. Each one is hali the height of
the singte graticule.
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Entry Line
A text iine that shows your input as you enter selections in a
pop-Up menu.

Enveloping
Displaying a trace that shows the extremes of variation of .
several acquisitions.

GPIB (General Purpose Interface Bus)
An interface (IEEE standard 488.1) that can be used for
remote computer control of, and data capture from, the
T1801A.

Graticule
The grid where traces are displayed.

Hardware Measurement
An automated measurement that is captured by special
circuitry that monitors signals directly, as opposed to soft-
ware measurements that are derived from acquired trace
sampies..

Highlighted Trace
The selected trace in a single-graticute or dual-graticule
display.

Histogram
A graphicai representation of the distribution of acquired
trace record points on the display.

Hoiizontal Reference Point
The point about which the frace is expanded or contracted
when horizontal size adjustments are macle. The horizontal
reference point remains anchored as the rest of the frace
grows or shrinks around it.

lcon
A marker on the edge of the graticule that performs a specific
function when touched.
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Initialize
Setting the 11801A to a completely known, defautt condition.

Infinite Persistence Mode
A mode of operation where the 11801A displays newly
acquired trace data points and keeps the previously acquired
data peints on the screen.

Internal Clock
A trigger source that is synchronized with the Cafibrator
signal.

Keypad Menu ‘
A pop-up menu that controls kriob resolition and lets you
enter specific numeric values for any control to which a knob
is assigned.

Knob
One of the two iarge rotary controls to the right of the 11801A
screen.

Knob Assignment
The value that a knob will adjust at a given time.

K¥noo Menu
The on-screen menu that always displays the cument knob
assignment. The knob menu aiso iets you display ihe Key-
pad men.

Knob Parameter
see Knob Assignment

Major Menu
Trne menu that is displayed &t the botiom of the screen
alongside the Knob menu. One of the several major menus is
slways displayed.
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Major Menu Button
A labeled button above the knobs that determines which
major menu is displayed.

Measurement
An automated numeric readout that the 11801A provides
directly from the displayed frace in real time, without operator
intervantion.

Measurement Parameter
One of several controls that the 11801A operator can exer-
cise over the automated measurement process.

Measurement Statistics
The accumulation of a history of individua! measurement
readouts, showing the mean and standard de\nat:on of a
selected number of samples.

Outline Box
A visual feedback mechanism of the touch panel. Your
potential selection is always indicated by a box while you
have your finger touching the screen.

Pop-up Menu
A temporary menu that provides an interactive dialog for a
specific purpose. A sub-menu of & major menu.

Power Divider
A connector that lets you branch a signal from a cable into
two other cables. Impedances are matched in a power
splitter {o preserve fransmission line characteristics in ali
attached cabies.

Principal Power Switch
The master power switch located on the rear panel of the
11801A.

Record Length
The number of samples (data points) that make up a trace.
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RS-232-C
An interface that allows remote computer control of, and data
capture from, the 11801A.

Sampling Head
A high-performance amplifier that captures the incoming
signal of a channel and reports the sampled data to the
11801A mainframe.

Saved Trace Description
A specification of a trace that is acquired but not visible on
the display.

Selected Trace
The highlighted (brightest) frace of a multi-trace display. The
selected trace is the trace that is acied on by the knobs and
menu selectors.

Seiector .
An area of a menu that performs some action when you
touch it.

Setling
The state of the system at scme given time.

Software Measurement
An automated measurement that is derived from acguired
trace samples, as opposed io hardware measurements that
are capiured by special circuitry that monitors the signals
directly.

Sroothing
Pracassing applied by the sampiing head prioric the
digitizaticn of a trace, to reduce apparent noise. With
smoothing, the sampling head samples the sigral 8 times
instead of once, and the average of the sampies is then used
by hardware measuremenis and the digitizing circuitry.
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Statistical Measurement
An automated measurement that is derived from color graded
waveform data and is based on higiograms computed at the
crossing levels. A statistical measurement can be selected
only in color graded dispiay mode.

Stored Trace
A collection of sampled points that constitute a single trace
acquisition that is saved in memary.

T Adapter
A connector that lets you branch a signal from a cable into
two other cables. Simple connections are made and 1mped~
ances are not maiched in a T adapter.

Time Base
The time-dependent specifications that control the acquisi-
tion of a trace. The time base determines when and how long
to acquire and digitize signal data points.

Time-Domain Retlectometry (TDR)
A method of characterising a transmission line or network by
sending a signal from one end and monitoring the electrical
reflections.’

Trace
The visible representation of an input signal or combination

[P p—r
of aluucuS identical {o waveluun

Trace Expression
The definition of what the frace displays. It can include cne
or more channels combined arithmetically and modified by
functions.

Trace Number
A number assigned by the 11801A to identify a frace. Display
traces are numbered 1 through 8. A new trace is always
given the lowest available number.
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Trigger
An electrical event that initiates acquisition of a trace as
specified by the time base.

Variable Persistence Mode
A mode of operation where the 11801A displays newly
acquired trace data points and keeps the previously acquired
data points on the screen for & specified duration.

Vertical Dascription
see Trace Expression

Waveform
The visibie representation of an input signal or combination
of signals. ldentical to trace.

Window
A trace that represents a horizontally expanded portion of
another trace.
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A
APC 3.5. See Connectors
Altoset
Options, 2426
Using, 23
Averaging, 63—66
Axis Units, 700—702, 126—1728

B

Buttons
AUTOSET, 23
HARDCOPY, 711
MENUS, 715

C
Calibrator, 9

Chan Sel, 55— 586, 59

Connectors
APC 3.5, 8
GPIB, 171
Power, 10
Printer, 77
RS-232-C, 11
SMA, 8

Cursors
Accuracy, 97
Types, 97
Using, 9097

D

Display Modes, 66 —68
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Enveloping, 63—66

F

Fast, 56

G

GPIB, 5, 11, 70

Graticules
Active, 44
Multiple, 44--46
Units, 100—1702, 126

Hardcopy, 77
High Prec, 56
High Precision Traces, 36

Histograms, 777 —121
Parameters, 720
Vertical, 178—127

Horizontal Adjustment, 28, 58
Horizomal Reference Point, 80

i

lcons, 28--29
Cursors, 8087
Def Tra, 5052
Horizontal, 28, £8
Trigger, 28
Vertical, 28, 53— 586, 58
Window, 57 —58
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Initialize, 16—177, 18
Installation, 72
Intemal Clock, Connector, 9

K

Kaypad Menu
Knob Resoiution, 30— 37
Numeric Entry, 30— 37

Knobs
Assignment, 27—-28
by Major Menu, 32
Clicks, 28 :
Labels, 27 —28
Resolution, 30—37

L

Labels, 47—43

M

Measurements
Annotations, 78—8C
Automated, 74—87, 93, 96, 103—104
Comparing to a Reference, 7103—704
Default Parameters, 87 —83
Hardware, 83—87
Parameters, 78—80
Software, 83—87
Specifying, 74—77, 93, 96
Statisticat, 8387

Measuring distance, 727—1728

Menus
Major Menu Butions, 75
Pop-Up, 27-22
Selectors, 18

-3
L3
(]
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P

Points per Trace, 70

Power
Line Voltage Selector, 70
ON/STANDBY Switch, 12
Plug, 70
Power-On, 72
PRINCIPAL POWER SWITCH, 70, 712

Printer, 77

Record Length, 70
RS-232-C, 5, 11,70

S

Safety, 6—12
Sampling
Definition, 5
Rate, 3
Setting Points per Trace, 70
Sampling Heads
Button, 47
Compariments, 8
Instailation, 8
Red Light, 125
Time Domain Reflectometry (TDR), 7123727
Yellow Light, 47
Saved Trace Descriptions, 708— 777

Signal Processing
Averaging, 63—66
Enveleping, 63—66
Persistence, 66—68
Smoothing, 6869

SMA. See Connectors
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Smoocthing, 68—-69
Specifications, 3
Stored Traces, 71714—115

T

Time Bases, 38
Time Domain Reflectometry (TDR), 723— 17127
Touch Panel, Touch Screen, 78

Touching
Selectors, 718
Traces, 38

Trace Status Menu, 39

Traces
Additional, 36 —37
Complex, 50—52, 110
Creating, 20, 50—52
Deleting, 47
Expression, 38—39, 50—52
High Precision, 56
Labeling, 47—43
Numbers, 538
Saved Trace Descriptions, 108—1777
Selected, 36, 38
Selecting by Touch, 38
Separation, 59
Status, 38—40
Stored, 774—115

Trigger
Connectors, 8
lcon, 28

Vv

Variable Persistence, 66—68
Vertical Adjustment, 28, 53—56, 59
Vertical Description, 38—39, 50—3&2

11807A Tutorial 1471



W

Windows, 57—59
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MANUAL CHANGE INFORMATION

At Tekironix, we continually strive to keep up with
latest electronic developments by adding circuit and
component imprevements 1o our instruments as soon as
they are developed and tested,

Sometimes, due to printing and shipping
requirements, we can’t get these changes immediately
into printed manuals. Hence, your manual may contain
new change information on following pages.

A single change may affect several seqtiohs. Since
the change information sheets are carried in the manual
until all changes are permanently entered, some
duplication may occur, If no such change pages appear
following this page, your manual is correct as printed.






