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Learning Guide

Learning the

11801A
If you're: Then you should:
New to digital sampling scopes Read ihe Tutorial and perform the

: axamples
Famiiiar with digital samplingbut  Read at least the Getting Started
new o the 11801A section of the Tutorial and explore
the User Reference as needed
Using the 11801A as partofa Read the Programmer Reference
programmable instrumentation
system and unfamiliar with
instrumentation programming
Using the 11801A as partofa Read the Learning by Example
programmable instrumentation section of the Programmer
system and are experienced with  Reference and use the Command
instrumentation programming Reference as needed
Using the

11801A
if your task is to: Then you should look here first:
Set up Constellation Diagrams Constellation Diagrams, page 57
Set up Eye Diagrams Eye Diagrams, page 99
Set up Mask Testing Mask Testing, page 149
Set up Histograms Histograms, page 125
Makea timing, amplitude, or energy Measurements, page 161
measurements
Make TDR measurements TDR, page 221
Perform waveform math Trace Definition and Management,

' page 239

Measure Noise Histograms, page 125
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About This Manual

This is the front-panel reference manual for the 11801A Digital
Sampling Oscilloscope. if you are a new usey, first read the
11807A Digital Sampling Oscilioscope Tutorial 1o become
familiar with the 11801A. Use this manual as a reference to
answer specific questions about 11801A operation.

The first section of this manual, At a Glance, presents quick
get-acquainted information and a map of the menu system. Each
menu is accompanied by pointers into the detailed second
section, in Detail.

COther manuals that complete the documentation set for the
11801A Digital Sampiing Oscilloscope:

m  The 71801A Tutorial gives step-by-step instructions that
demonstrate basic operation of the 11801A.

s The CSA 803 and 11807A Programmer Reference describes
using a computer to control the 11801A through GPIB or
RS-232-C interfaces.

s The CSA 803 and 11801A Command Reference describes
the commands used to program the 11801A.

® The 71801A Service Reference provides module-levei repair
and replacement information about the 11801A.
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At a Glance

This section presents general operating instructions and a
roadmap of the menu systermn. All menus are shown in this
section. Once you find a menu of interest, you will be directed to
the page in the In Detail section that discusses that feature.

You may want to consult the 178074 Tutorial for a complete
tutorial infroduction.

Front Panel and SamplingHeads ................... 2
RearPanel ......c..iiiiiirranninrnsnsansarnennss 4
DisplayandTouchPanel . ..........iivrrninnnnns 6
Lo L 8
Knobs, Knob Menu, and KeypadMenu .............. i0
MajorMenuButions ...........cciiiviwrivinucns 12
WaveformMajorMenu ............. . cinverinna, 14
Trigger MajorMenu . ........ ... o iiiiiiiinann 16
Measure MajorMenu . ........ ..ot innnnaninans 18
Display Modes Major Menu .........c.coiviieannans 20
Store/Recall Major Menu .........cevannnonrrecnns 22
Utilityl MajorMenu .. .......conni i iacannas 24
Enhanced Accuracy Major Menu ..........c0vuaeans 26
Utility2 Major Menu . ... it isinnnenss 28
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The display shows The major menu buttons

the traces and the let you select which of the
menus, which you major menus appears at
touch to activate. the bottom of the display.
See page 7. See page 12.

/

.
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=
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JO|le) (oo Lo}
- | \ \m
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AN
Antistatic
Connector
The Touch Panel On/Off
button lets you turn off the
toueh panel so that you can
point 1o the display without
inadvertently making menu  The two knobs control
selections. rmany functions of the

instrument. You set the
knobs to control specific
functions when you make
menu selections or touch
icons. Using the knobs is
cescribed on page 10.
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Front Panel and Sampling Heads

The ACQUISITION button stops and starts trace
acquisition—see page 35. The AUTOSET button
quickly sets the Instrument parameters for a trace
display —see page 41. The HARDCOPY bution
prints a copy of the display—see page 115. The
SEQUENCE SETTINGS button lets you cycie

through pre-set instrument settings —see page 211,

Lse the ON/STANDBY switch as
the power switch once the instru-
ment is instalied. See page 183.

You install sampling heacdls inthe
sampling head compartments.
See page 197.

The CALIBRATOR output provides
a known signal for calibration.

See page 51. The INTERNAL
CLOCK QUTPUT is a trigger
signai synchronized with the
CALIBRATOR. See page 51. The
TRIGGER input lets you connect
an external signal for triggering
traces. See page NO TAG.

11801A User Reference 3




The RS-232-C connector aliows &

Power line controls include the remaie computer 1o conirol the

LINE VOLTAGE SELECTOR instrument through a serial interface. It
SWITCH, the fuse, the power can also be used to drive serial ocutput
connector, and the PRINCIPAL devices. See page 191.

POWER SWITCH.
See page 183.

beecpeodoe

CRCRORORCACICIOR0

i your 118014 is equipped with Option 01,
the SM-11 connectors let you aftach up o
four SM-11 Muiti-Channel Units, which
provide more sampling head compart-
ments. See Appendix E.
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Rear Panel

The GPIB connector allows a
remote computer to control the
instrument through an |IEEE Std
488 paraliel interface. It can also
be used to drive compatible
plotters. Three lights show the
status of the parallel bus.

See page 103.

The PRINTER connector

lets you attach several
kinds of printers using a
Centronics interface.
See page 115.
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Selected trace (highlighted) and unselected irace. Axis
labels and readouts apply to the selected trace. Traces
can be selected by touching them. See page 244,

Tak

QB.ESmV"ﬁ“'“'“'“ U 0 5

1PBmyT—

g T ; ' : 7

EBTE EES5C Parametors

. GPIB Parameters RG232C Parameters

Talklisten 1 56B88d OFF $

£01 OFF None Seft 8 ////;

Hitmap
Screen

%6:52 Enhancod

9-MAY-98

S re———
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Display and Touch Panel

The display shows the ouiput of the instrument, such as traces and measurement
information. The display is combined with the touch panel to provide a touch menu
system. Touch the selectors that are displayed in the various menus 1o execute those
items. Each menu selector has a shaded top portion that names the selector, and &
tower portion that shows the current status of the parameter that the selector controls.

GPIB/R5232L Parameters

A POP-UR mMenu
provicles a temporary
dialog to let you set
specific parameters.
This is the
GPIB/RS232C
pop-up menu, which
is accessed by
touching the
GPIB/RS232C
selector in the Utility1
major menu.

GPID Paramsters RS232C Parameters

Tek TR F
¥8l1.1

trap
Soreen

Enhanced
fAcouracy

B
1561
I~MRY-98

Several different major menus are available. You
display and use the major menus by pressing the
major menu buttons. This is the Utilityt maijor
menu. Touch the GPIB/RS232C selecior to
display that pop-up menu. See page 12 fora
description of the varicus major menus.

The Knob Menu always shows the parameters the knobs
are currently assigned to control (top two selectors). You
can also use the knob menu to remove traces from the
display. You can touch the knob labets to see the Keypad
Menu, which lets you enter a numeric value for any
knob-controlled parameter. See page 10.
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trigd
it

Btatus

T Touch the trigger icon to ¢
assign the knobs to adjust
the trigger level. If the instru-
ment is not triggered, not!
appears above the word
trid’d. See page 252.

Touch the vertical icon to
assign the knobs to adjust
the trace vertical size and
position. See page 259.
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lcons

el Touch the horizontal icon to assign the
krebs to adjust the trace horizontal size

and position. See page 135.

Def Tra

Cancel

Window

Touch the cursors icon to

display bar or dot cursors
for measurements of trace
values. See page 65.

Cursors

Touch the Define Trace
icon 1o display a pop-up
menu that lets you define a
new trace 1o be displayed.
See page 239.

Blinks to indicate that a slow
cperation can be cancelled by
touching it.

Touch the window icon 1o
create & new trace that repre-
sents an enlarged portion of
another trace. See page 263.

lcons are always available,
regardless of the major
menu that is displayed.
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The knob labels always show the knob
assignments, the parameters that the
knobs will control. The boitom half of
each knob label shows the current
valug of the parameter. When you tum

a knob, you will see the current value Touch either knob iabel
change, and you will see the change 1o display the Keypad
on the display and on any displayed Menu for that parameter.

menus that show the parameter. Any

time knob labels change they will
change color. When you turn a knob,
the labels return to normal.

P

/
N\

/ Main

e/’

z‘i/

This selector lets you ’ The Pan/Zeoom selector lets you
remove a frace from the expand any part of a trace using
display. First select horizontal magnification. See page
(righiight) the trace you 137. When the knobs are assigned to
want removed by touching vertical size and offsat, this selactor
i, then touch this selector. A may change to provide more vertical
pop-up meny will ask you to control.  See page 259.

select remove of Glear.

See page 246.
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Knobs, Knob Menu,
and Keypad Menu

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

manipulation.

Numeric Entry ¥ Knob Res

You can use the Key-
pad Menu 1o enter a
numeric value for
your parameter in-
stead of tumning the
knob until the pa-
rameter is set. Touch
number selectors as if
you were typing the
number, and end your
entry by touching the
Enter selector. CHS
changes the sign of
your number, Back
Space lets you cor-
rect errors. The p
{pico}, n {nano},
(micre), and m (mill)
selectors let you scale
your number.

Numeric Entry Knob Res

1mY

255m

The Coarse, Medium,
and Fine selectors
affect the krcb
resolution. When set 1o
coarse, each knob click
represents a greater
change than when set
t0 medium or fine.

The Set to Min and
Set to Max selectors
let you quickly seta
parameter to elther
extreme of its range
of adjustment.

11801A User Reference
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F ME’NUS“

WAVEFORM

TRIGGER

MEASURE

DISPLAY

MODES

STOARL/

RECALL

UTiLITY

DL L L

7

memrE ey mereeaee. 1 he Uty major menu controls
' =« general instrument parameters
such as dispiay colors, GPIB and
R8-232-C settings, and hardcopy
parameters. See page 24.

an -u_be_!fﬂs' ¢

are

The Enhanced Accuracy mentt
controls the calibration system.
See page 26,

The Utility2 major menu provides
access to the diagnostic systern.
See page 28.

The Cursors major menu controls the
cursors, markers that you position on
your trace to make measurements. Use
the Cursors icon to display the Cursors
major menu. See page 81.

12 At a Glance




FETRrEEE
L] R

zan el R

The Waveform major menu controls
trace definition, acquisition, and the

< Dger

EaneTrace .

sampling heads. See page 14.

An altarnate form of the Waveform
major menu, the Trace Status menu,

can be displayed using the More...
selestor in the Waveform major menu.

See page 14.

The Trigger major menu
controls triggering.

See page 16.

o FeEl-Teak

| asa.phe
my

The Measure major menu
controls the automatic

measurement system.
See page 18.

The Display Modes major menu
controls display persistence,

CanLﬁuauj

histograms and mask testing.
See page 20.

Siare

Glear 7 Be ety
Traee

Fhang i Trkee

i
i
!
SiEeiste
Letting ?

The Store/Recall major menu
controls storage and recall of trace
data and instrument settings.

See page 22.
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Sampling head controls. See page 193.

Gampling Heed Furctions

Seiecied Channet! == ML ‘ Head Tupe: &

walpifigh il

o f

PMEMUS“

WREFDH

TAHGEEA E:}
v [ ]
gAY
MODFS

s1gmREs
REGALL

Urnar B

T
Pasvtion Hzde
Hhanual i s
Tratkiay PR Thls pop“up
e : menu controls
. . the position of
Leurl Léwed o R
ol e window traces.
Transitton - Stawpe c i See page 261 "
N'.url,)er \
Fittering Toun - Buse
Hethod
3 IEEL
Rk

This pop-up menu fets you modify the
trace expression of the selected trace.
See page 242.

Vertical fescription

Hainframe Channels

i shens
PoThatEe

The More... selector displays
the alternate Trace Status
major menu. This displays the
status of all fraces on the
display. See page 240,

14
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Waveform Major Menu

BeFizontal Descri

stion

Record length

Reguiring Timebsse:
Main Semple Inteswal;
bW e Interval:

W
512

points

controls.
See page 183.

Maln
Zrsonning
2@8¥f s paint
G L T
Fecopdilenpth
512 points

//

Horyzontal Reterenc

2 Boint

Horizontal

RigEe

KY Dignlay Mede: X=Roauiraed
¢ Ir¥c§.?_
T
#ain
XY trace
CGntrOES, “““"‘"< WY Uisptag Mede: T HeSiveed Tr
See page
265,
N\

Trace

ace

Taue Irale Descoiptish

Graticules

reference point
controls.
See page 135.

Aoguire Descriptioa

Brop Acqulsition On

e e s TRage  DegsTras
2 SRR L & R

DeguTrnts

Saved trace description controls.
See page 199.

Graticule and axis unit controls.
See page 103.
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See page 41.

Acquisition
condrol.
See page 31.




Select the trigger source using this
pop-up menu. See page 247.

Trigger Source

Touch this selector
to assign the
knobs to control

: trigger level.

5 ’ S See page 247.

FMENUE“

WM [::}

TEBurne
TGS

Externat

Byt
MEASURE I::j L Mede s
sisray Mormal
WOCES
grops; | l
RECALE
UTRITY [::3

Select Normal or Auio
Trigger with this selector.
See page 247.

Touch this selector to
change the trigger
slope. See page 247.
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Trigger Major Menu

Apply attenuation to an
extarnal trigger using this
selector. See page 247.

/

AN

Selact the coupling for an
external trigger signal
using this selector.

See page 247.
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Min

Maasurement Hode:
=LA Touch a measurement
cLedn il Reghy .
Sl readout to display a
S5.ReRgee a7ptzd  pOP-Up Mend that lets
P . you control the way
et 32 the measurement is

feen ciszasey | taken. See page 168.

R, MENL S S
WAV‘EF!M'IME]
TRIGGER _343',E58 :
L] ey -_mf;;r TEameaiE B
MEASURE Pt Shomt - Referdfces
= 4, 95RE9 B. 9222 H
ww L] -
Y
s I |
UTHITY t::j
These six selectors are
reserved for the readouts of
measuraments that you select.
This sampie menu shows that
the measurement system is set
up to take six measurements
on the selected trace.
See page 157.
18
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Measure Major Menu

Measurements

Use this pop-up menu to
specify which measurements
you want to take. As you
select measurements, the
readouts appear immediately
in the unused selectors of the
major menu. See page 150.

Siatisties HHEEHRR e
st .7 e H - 3

Rmp | itude ' Timing

[Compare and Re¥eérence Vaiues”

Use this pop-up menu to
make your measurement

refative to a reference
value. See page 166.
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WAEFORM E}
TRIGAER D
wessere ||

zem [
YTHITY m

R M ENUS SN

This menu enables
you 10 select several
kinds of display per-
sistence and to con-

trol the histogram
display. See page 75.

Fergistence-Histoorams

':%}.n:?-_r'nl-fg 1

¥ 108E8

XN S

MaxCantrst
'

Hiir fzantal]

figrogra

ST DEsSlay o Ventorgd O

ST by L ewget
6a% s
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Display Modes Major Menu

Masic Testing

Use this menu to generate or

edit masks used in mask
testing. See page 145.

TR TR
Patinitioniis

i felor Graged Scale . This pop-up menu shows the
_—_ W density values of the color graded
S T T display. See page 77.
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These pop-up menus let you
store and recall dispiayed
traces. See page 209.

Stors frace

Recail Stored frace

New: Sterage: 2 e

HMENUSR

weronu [

TRIGGER I

ugasuRE [:}
= (]
KROOES

g1 Sersinps b8t ting
Hef

CFinEesd. i lDeFeie
ERRSE Sk Xan Y IRIEN £ R0 101 RO
T Swadwnget PelEte

i

STORE(
REGALL

81 D

N

Stere Presept Feont Paaned

This selector activates or disables the

SEQUENCE SETTINGS bution on the
front panel. You can use that button to
change from one instrument setting to

the next. See page 207.

S{a'._u;
Gtores .
Feratl

This pop-up menu lets you store an
instrument setting. See page 204.

22
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Store/Recall Major Menu

Delete stored traces using
this pop-up menu.
Clear displayed traces See page 212.
using this pop-up
menu. See page 33.

Clear Irace

Deiete irace

Digplayed Traces Srared Tragee
T Ace R SR T
K P SEE: SRR
M2
Main

betete Sriected
[ 7 Fppta it

. | Falete Satting

e Lavwes] Hinded fned Unded ined Undef ired

GRS PR
Serkingy o

Riratl PFant Bane| Getting '}“hese pop-up menus et
wes tnaetind | oyous recall or delete settings.
- . - See page 205.

11801A User Reference 23




Use this pop-up menu to set GPIB
and R8-232-C parameters.

See page 100 for GPIB, and page 188
for B5-232-C.

SPIR-R3ZINC Perawveters

P OGPIF PFaremeters

P

srameters

w@l. ]

”MENUS“

——
Trigatn m

This pop-up menu shows instrument and
sampling head identification and firmware
version numbers. See page 215.

Susiem jdentification

Urit Setact

118018 Halnframe ID¥

Exzcutive Prosessar - z.17
Digplay B o, 8%
Time BasesController: 2,48
Reguis T i 9. a9
Azguis a.

Moinframe Ssmpiing Heads

Chan #1 iR Chan MZ : iX Shedd
Chan M3 : 1¥ Chan M4 o 1M SE-24 Bpgilitl
Chan MG 3% Lhan M& - ay

[Clan M7 o g% Chan M3 i

aFdzopy

ucasyRE m
sy
MO0ES

Use this selector to access the
Enhanced Accuracy major menu,

STORE! I
AECALL

See page 26.

Tabelina . Lize this

ATy

pop-up menu
to iabel

traces and
settings. See
page 141.

Pas it

5

Use this selector to
initialize the instrument
to a known state. See
page 139.

€. M £ i FE N P TR (S s SN0 RN Y

[} g o F G H 1 K L

Z H £ ¥ E H kil < > V. Spacy
Mumberg Greek Lait

\F_dwéﬁ Case Grashics

frher
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Lolor ard intencity

Eekgradnd

GPreytous CAEFAETL

Dtnlarss it S

A1

This pop-up menu
enables you o set the

Utility1 Major Menu

cotors of various
alements of the

display. See page 49.

Use this pop-up menu to
set Hardcopy parameters.
See page 113.

| Hardcoopy Parametsrs

Frinter ! Cotor Pep

Tt pe
A
RozaeC

Touch this selector
to turn the audible
beep on or off.
See page 35.

Touch this selector
to assign the knobs
to control display
brightness.

See page 73.

Use these controls o —
set the instrument
clock. See page 233.

¥

nstrument Ypticns

furoset Jptions

. Autosel controls are

described on page 37.

Turn on or off

Desbiay s
[Elrensivg -
EH%

vectored traces
with this selecior,
See page 251.

LE

sug

R TR

L Mad

38:3
1 2E-NIHG-89
1 17.2nrs
t 32 tlmes

152127

Control trace scaling,
a property of traces,

with this selector.
See page 244,
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Calibrate gain of sampling heads.

See page 81.
Loop Sain failibratisn
Calibrate blowby compensation of Selested Chanasl - i

the sampling heads that use this
calibration. See page 81.

Bloway Camgénsatlon
Selected Thanna! —- ¥l §
] fE
ﬂMENUS“
WAVEFQRME:]
WEAGNE m -
e [ . — Use this selector to
s : access the Utility2 major
g ] menu. See page 28.
Geiected Thanngi -- Ml
G Hedsiin s ReTprents: |
i%ﬁéh L ke
IiE iz et e ] Timetaze Lol HEdE This pop-up menu
e : ] controls the automatic
i tversng | Srir self-calibration system.
T Canadani | Mg . See page 81.
Fecall Repall .
User Tonst Tefaniss |
Rttt gase
This pop-up menu provides assistance

Exit

in making all calibrations of a samptling
head quickly. See page 81,
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Enhanced Accuracy Major Menu

Calibrate offset of sampling
heads. See page 81.

Offzet Nulling

Selected {hanne] =-- M1

Use this pop-up menu fo
compensate for minor timing

variations between sampling
heads. See page 81.

Delay fdjustment

Setected Chanpel -- M3

TDR Amplitude Calipration

Selected Channel -- M1

Calibrate the TDR amplitude of those
sampling heads that support TDR.
See page 81.
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I M ENUS R
waveronw [:3
TRIBGER m
uessane [
DISPERY

WODES

F1onae!

FEGALE

vTLITY

Use this selector to initiate a self-test
and verify that the instrument is
operating properly. See page 70.

Toiendgsd:
Tt s g Rnig EL

EL]
Mooy

Use this selector fo return to the

Uity 1 major menu.

See page 24,

28
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Utility2 Major Menu

Verify Disanastise Usé this selector to enter the extended

e Lavedit  dlagnostics system. See page 70.

Bingrast s f
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In Detail

This section provides detalled information about the operations
you can perform with the 11801A. Refer to this section to answer
specific questions about 11801A operation.

Acquisition .. ..ot iiaana e s 33
AudioFeedback ........... ..ottt .. 39
Autoset ............ Ceer s iraverceanEan s PR & |
Averaging and Enveloping ...... T, 45
Baseline Correction ........viervvenanenas craee.. 48
Calibrator . ....... covveuvaas dkeea e 51
ColorDisplay .......coiiiiiiiinnrvnnrnnannes +v.. 53
Consteliation Diagrams . .......ccovii it iusrrnes 57
CUISOIS .. ..t iv it ainnsnnsrrrasennnanna ve.. ©5
DIagNnostics ... .o ii i e e 71
DisplayIntensity .......... ... ccivaen. f e 77
Display Persistence ............. s arer et 79
Enhanced ACCUracY ........ivrvarencnnnconnn Lives B5
Eye Diagrams ............. e e e 99
GPIBParameters .. ....vovuenvnsronaansnanranes .. 103
Gratictles ... . irninri it e 107
Hatdeopy . ..o i s v it iiiasa s nacnns e 115
HISIOOIamMS ... .t irinnrnrannarannennnanenns 125
Horizomtal Controls . ........ .o inrnrannanacnans 135
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Acquisition

Acquisition is the process of digiizing data points from a signal
and assembling them into a trace record that is shown on the
oscilloscope display, Once you create a frace, acquisition of the
signai is continuous and you see a live trace on the display.

How Traces are When the 11801A acquires frace records, it bases the sampling
Acquired process on a trigger event, an electrical event that occurs on the
trigger signal. The trigger signal is independert of the signal
being acquired.

Wher the trigger event is detected, the 11801A waits a specified
period of time before sampling and digitizing the first trace point,
This time period is the horizontal position of the frace, which is
set using the knobs. After the first point is digitized, the 11801A
waits for another trigger event before sampling and digitizing the
second point of the frace record. For the second point, the wait-
ing time between the trigger event and the sampling and
digitizing of the point is increased by the sample interval.

Sample Interval

T

First Sampled and
Digitized Point

Trigger Event on
Trigger Signai _&

I >

/

Horizontal Position /

Acquisition of a Trace
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Acquisition

Determining the
Sample Interval

The acquisition process continues untii alt the points in the trace
are sampled and digitized. Points are acquired in order from left
to right, and each point is sampled from a separate trigger event.
When all the points in the trace record have been sampled and
digitized, the frace is displayed.

A trace remains on the dispiay until it is replaced by a more
recent acquisition or unti you clear the frace. The process of
clearing fraces is described on page 37.

You can set the number of points in a frace record, called the
record fength, to be 512, 1024, 2048, 4096, or 5120 points.
Setting the record length is described in more detail on page 187.

The sample interval is the time difference represerited between
successive points on the trace record. This is different from the
sampling rate, which is the actual time that it takes to sample
and digitize the successive points in the trace record. Since only
cne point is sampled and digitized after a frigger event, the
sampling rate is much siower than the sample interval.

To compute the sample interval, divide the time period that the
tfrace record displays by the number of points in the trace record.
For exampile, if you are display a trace at 20 ns per division, the
trace displays a little more than 200 ns of time. (There are a few
points outside the 10-division graticule on either side.) If the trace
has 2048 points, the sample interval is 200 ns divided by 2048, or
100 ps.

All traces on the main time base have the same record length
and horizontal size. Similarly, all traces on window time bases
share the same record length and horizontal size. This means
that the 11801A uses one sample interval for main races and a
different sample interval for window traces. You can see what the
curent sample intervals are by looking at the top of the Horizon-
tal Desc pop-up menu in the Waveform major menu.
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Controlling
Acquisition

See Averaging and
Enveloping on

.page 45 for details of
how to use this

; pop-up menu to
7 ¢pecify averaging or
enveloping modes.

Acquisition

You can freeze the traces on the display at any time by pressing
the ACQUISITION bution. This button is found above the sam-
pling heads, near the column of major menu buttons. This
technique lets you stop Iive traces to examine them more closely.

ﬁQUlS%’nON R et v om
sree D D B m STANDEY

Next to the ACQUISITION button are RUN and STOP lights. One
or the other of these lights is always on, telling you whether
acquisition is occurring.

The Acquire Desc pop-up menu in the Waveform major menu also
controls acquisition. You can specify that acquisition stop after ail
the data points are sampled for a single record. If you use the
averaging or enveloping features, you can specify that acquisi-
tion stop after encugh records have been acquired to provide a
complete average and/or envelope.

You can also stop acquisition based on the number of samples
or waveforms acquired for a color-graded display, the number of
samples or waveforms acquired for a histogram, or the number of
“hits” acquired in mask testing. See the sections on Display
Persistence, Histograms, and Mask Testing for more information
about these acquisition conditions.
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Acquisition

Acguire Description

Step Acquisition On

Main [ontinuous|
512 prs
=

ce
Status

The Acquire Desc Pop-up Menu

You use the selectars in the Stop Acquisition On section of the
pop-up menu to specify that acquisition stop on these various
conditions. You can specify One Record, Average Compiete,
Envelope Complete, Or Both Avg and Env. |f you select One Re-
cord, all waveforms will be reacquired and acquisition will stop
after a new, complete acquisition has been made for each wave-

form.

When you wish to resume normal, continuous acquisition, touch
the Continucus selector under the heading Run Acquisition.
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Clearing Traces

Acquisition

A trace may be displayed, but not currently acquiring new trace
data. This happens if a frace is not friggered, or if you use the
ACQUISITION button to stop acquisition.

When the trace is displayed but is not acquiring data, the trace
record from the tast acquisition remains on the display. This is
why traces appear frozen on the display when you fum ACQUISI-
TION off.

You can clear the frozen trace data from the screen, using the
Ciear Trace pop-up menu in the Store/Recall major menu. This
pop-up menuy is iliustrated on the next page. To clear a frace,
touch the selector in the pop-up menu that represents the trace
you want to clear. Traces are identified both by frace number and
by trace expression and time base. .

The Clear All selector lets you clear all fraces at once.

You cannot clear a trace that displays only stored trace data. For
example, if you have a trace that is defined to be STO1+$T02,
then that trace will not be listed in the Clear Trace pop-up menu.

If you clear traces that are being acquired {live races on the
display), they will be cleared and replaced with new trace data.
You may notice that the trace blinks as it is cleared and replaced.
The Remove/Cir pop-Up menu can also be used to clear the
selected trace.
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Acquisition

Clear Trace

a bt g
MA+Rug (M4 ) off
Main ;

The Clear Trace Pop-up Menu
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Audio Feedback

When you select a function on the touch screen, a beep indi-

cates that your selection has been noted and is being acted on.

This beep can be turned on or off.

To turmn the audio feedback on or off use the instrument Options
pop-up mend from the Utility1 major menu, Touch the Audio
Feedback selector in this pop-up menu to tum the beep off or o

n.

Instrument Cptions

Rutoset Options

s i HEaERS:

Main Recerd Autcset Mode

Audio Feedback
Selector

& Ao
Jptional

Time: 18:43:12

Date: 156-APR-98

iB 43 12 Ontime: 187.8hrs
- - ] Powerups: 118 times

APR 15 94

18:43:12 | OFF
16-APR-98

The Instrument Options Pop-up Menu
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Audio Feedback
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Autoset

The
AUTOSET
Button

The sampling head
charnels must be
calibrated for autoset
o work property.
See Enhanced Accu-
racy, on-page 85, for
: more information on
sampling head cali-
bration.

Undoing an
Autoset

Adjusting an oscilloscope to dispiay a stable trace of usable size
and amplitude can be a time-consuming process. The Autoset
feature of the 11801A can quickly give you a stable, meaningful
frace display.

N

‘:S“GLHSI?!ON EET [ 55%0“9'52 OQn
- olo)o o -0

When you press the AUTOSET button, located above the sam-
pling heads, you tel the 11801A to examine the signal and adjust
the following controls for optimum display:

s Vertical gain and offset; and for calculated fraces, vertical
size and position

= Horizontal size and position

u  Trigger level, if appropriate {o that trigger source.

If you don't like the resuits of an autoset, you can restore the
status of the 11801A by touching the Unda Last Autoset selecior
in the Instrument Options pop-up menu of the Utllity1 major menu.
This menu appears on the next page.
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Autoset

Autoset Options The Instrument Options pop-Up Menu lets you set several autoset
parameters, so that you can tailor the autoset operation to your
needs.

Tnstrument Gﬂ‘iiﬂﬂs o P

Futoset Options

Main Record Autosst Mede

b% On {n Optional

Time: 18:43:12

Datg: 15-APR-98
Ontime: 197.8Bhrs
Powerups: 118 times

RAPR 16 S8

fnhanced
Accuracy

The Instrument Options Pop-up Menu
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Autoset

The Main Record Autoset Mode section has two selectors. These
selectors let you choose between Edge Mode, which shows a
singte rising or falling edge of signal across 20% or less of the
display, or Period Mode, which shows three or more complete
eycles of a signal.

The Autoset Options section has four selectors 1o let you tum off
certain autoset operations. When you set the Vertical Autoset,
Horizontal Autoset, or Trigger Autoset {0 Off, those parameter sets
will not change when you press the AUTOSET button. The Enable
Ail selector sets the other three selectors to their normal On state.
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Averaging and Enveloping

The averaging and enveloping functions allow you to examine
and manage noisy signals,

»  Averaging reduces the apparent noise of a displayed trace
and provides a cleaner display. The 11801A presents a frace
that is an average of several accumulated trace records.
Each sampie in a record is numerically averaged with the
same sample in all the other records. The resulting trace is
displayed.

s Enveloping shows the cumulative effect of noise over a
period of time. It is similar to averaging in that several frace
records are accumulated and a combined result is displayed.
An enveloped trace shows the maximum excursiens of the
individual trace records. This often results in a “thicker” trace
that shows the limits of variation of the signal.

Defining an There are two ways of establishing an averaged or enveloped
Averaged or trace. :
Enveloped

1. If you are establishing a new trace you can use ihe AVG({ or
ENV( frace functions as you define your trace. These can be
selected from the Def Tra menu. For more information on this
method, see Trace Definition and Management on page 239.

Trace

2. The easiest method is to establish the trace first without
averaging or enveloping. Then, after you have the frace
adjusted, you can invoke averaging or enveloping.

The following procedure describes averaging and enveloping
using the second method described above.

If you aren't sure [ ] step1: Create the trace you want using any method.
how to define a

race, see Ti .
rageeﬁrfﬁgnr:gg [} step2:  Ifthe trace isn't selected, touch the trace to select

Management on it.
page 239.
[] Step3: To average the trace, press the WAVEFORM button,
touch the Acquire Desc selector in the major menu, and then
touch the Average N selector in the pop-up menu.
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Averaging and Enveloping

[T step4:  To envelope the trace, press the WAVEFORM
button, touch the Acquire Desc selector in the major menu,
and then touch the Envelope N selector in the pop-up ment.

focguire Description

Stgp Acauisition On

Fun Acguisition

Status

The Acquire Desc Pop-up Menu

The Vertical Desc selector status, shows that the average or
envelope function is part of the trace expression.
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Terminating
Averaging or
Enveloping
Record Count

Limiting
Acquisition

Side Effects of
Averaging and
Enveloping

Averaging and Enveloping

When you want 1o return to normal trace display, touch the Aver-

age N Or Envelope N selector in the Acquire Description pop-up
ment.

Several complete trace records are combined to form an aver-
aged or enveloped trace. You can set the number of records that
the 11801A accurnulates and combines.

Use ihe Set Avg N and Set Env N selectors in the Acquire Desc
pop-up menu io assign the knobs to set the number of records.
The top knob sets the number of records to accumulate for an
average, and the bottom knob does the same for enveloping.

Each knob click changes the current value by a muitiple of two in
the coarse setting. You can use the numeric keypad to enter
specific values or change the knob resolution.

You can have the 11801A stop acquiring trace data when enough
data is accumulated to determine a complete average or enve-
lope. This has the effect of freezing the trace. The selectors in the
Stop Acquisition On section of the Acquire Description pop-up
menu let you specify One Record, Average Complete, Envelope
Complete, or Both Avg & Env. When you want to resume normal
continuous acquisition, touch the Continuous selector.

Averaging improves the accuracy of some software measure-
ments because the measurements are taken from averaged data.
However, some measurements can be adversely affected by
averaging or enveloping. For example, if you take a rise time
measurement of a signal with horizontal jitter, the averaged trace
will indicate an inaccurately slow reading. Be cautious when
taking software measurements of averaged or enveloped traces.
One way to take an accurate rise time measurement on a signal
with jitter is to use statistical measurements on the unaveraged
signal.

Hardware measurements are unaffected by averaging or envelop-
ing because these measurements are taken directly from the
signal.
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Baseline Correction

Example

Baseline correction holds the vertical position of a race on the
display while the signal is changing. This feature is most useful in
TER measurements because changes in fransmission line im-
pedance affect the vertical placement of the trace.

When baseline correction is first turned on, the left-most region of
the selected frace is examined and the vertical screen placement
of this trace segment is determined. The left-most region is the
region of samples soonest after the Wrigger, and may or may not
be shown on the trace display. Thereafter, the baseline correction
feature periodically examines this left-most region of the trace
and automatically adjusts the vertical position to move that
portion of the trace to its established vertical placement.

Select the Waveform major menu o access the Graticules
pop-up menu. Touch the Baseline Correction selector in the
Graticules pop-up menu to tum baseline correction on or off.

Baseline correction works on ail channels (up 1o 8) in all defined
fraces. Baseline Correction is automatically tumed on when Bho
is selected for Y Units and turned off when Volis are selected for
Y Units.

The following example shows the value of Baseline Correction.

[] step t:  Tumn baseline correction off.

[] step2: Using an SD-24 sampling head, establish a TDR
display of a short, unterminated cable. Position the trace
horizontally so that the first rise does not occur to the left of
the first graticule division.

[} step3: Terminate the cable using a 50 Q terminator. Ob-
serve that the impedance change moves the entire frace
vertically on the display.

[[] Step4: Remove the 50  terminator.

[ ] Step5: Tumn baseline correction on.
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Baseline Correction

L] Step6: Replace ihe 50 O terminator on the cable. Observe
that this fime, the baseline of the signal has not moved
vertically on the display. Instead, the vertical axis coordinates
have adjusted to the new trace values being displayed.
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Calibrator

The CALIBRATOR
and INTERNAL
CLOCK Qutputs

The CALIBRATOR output connector provides a known signal
output for your use in catibrating sarnpling heads. This connector
is found at the bottom right of the front panel.

OJLC) [;lLLLLLL:

Location of the CALIBRATOR and INTERNAL CLOCK Outputs

The signal from the calibrator output is a fast risetime, 250 mv
square wave with a period of approximately 10 us.

The internal clock trigger source is synchronized with the calibra-
tor output, and provides a frigger event approximately 45 ns prior
1o the rising edge of the calibrator signal. This synchronized
trigger signal is available at the INTERNAL CLOCK connector,
located below the sampling heads,

To see the calibrator signal on the screen, follow these steps.

[ ] step 1. Initialize the instrument (press the UTILITY button,
touch Initialize, then touch Initialize again).

[J step2: Connect the CALIBRATOR output to any sampling
head input, using an SMA cable.

[] step3: Press the sampling head SELECT CHANNEL button
for the channel you are using.

118071A User Reference 51




Calibrator

U

Step 4:  Selact the Internal clock trigger scurce (press the
TRIGGER button, touch the Source selector in the major
meni, and touch the internai Clock selector in the pop-up
mernu).

[ ] step5: Press the AUTOSET button.

52

In Detail




Color Display

Color Selection

Specific colors are assigned to the items on the display. The
background, graticule and selectors, and cursors and measure-
ment annotations are displayed in distinct colors for easy
identification. In addition, there are up to four colors for fraces
and an additional color for window traces.

The four frace colors are assigned automatically to fraces as the
traces are defined. When a window irace is defined, it is dis-
played in the window trace color. When you select a trace, its
color brightens.

You can modify the display colors to suit your preferences using
the Color pop-up menu in the Utilityl major menu, shown on the
next page. You can change the colors displayed and the overall
intensity of the display. You can also reassign the color of the
selected trace to any of the four trace colors or window frace
color,

The upper section of the Color pop-uUp menu has a selector for
each display color. Next to each selector is a box the color of
that display element, and beneath the selector is a readout of the
hue, lighiness, and saturation values of that colar.

m  Hue is the characteristic associated with a color name, such
as red, It is expressed in degrees on a range of 0° to 360°.

® lightness is the intensily of the color, or the amount of light it
fransmits. Lightness is expressed from 0% (black) to 100%
{white). ‘

m  Saturation is the vividness of the color, or the extent that it
differs from gray. Saturation is expressed from 0% (maximum
white content) to 100% (fully saturated).

To change the color of a display element, select the element in
the Color pop-up menu. The knobs are autornatically assigned to
control Lightness and Saturation; select Hue if you want to adjust
the hue of the color. Adjust the color using the control knobs.
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Color Display

Color and Intensity

5
H bl
L 48,5188 L o6#,5 38

Trace 1
Color 1

Aoouracy

The Color Pop-up Menu
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Restoring
Colors

Reassigning
Trace Colors

Setting the
Dispiay
Intensity

Color Display

Two selectors in the Color pop-up menu let you restore colors to
their default settings or to the colors previously defined,

®  Previous Colors restores all eight display elements to the
colors they had when you displayed the Color pop-up mernu,

s Default Color sels the selected display element 1o the factory
detault color,

When no display elements are selected, the All lgbel is
displayed below the Default Color selector, and touching
Default Color sets all eight display elements to the factory
default colors,

Although the four trace colors are assigned to tfraces in order as
they are created, you can change a frace’s color assignment
using the Selected Tra Color selector at the bottom of the Color
pop-up menu.

The status area below the Selected Tra Color shows the trace
number of the selected trace and the number of the color as-
signed to that frace, for example Trace Color 1. The box next to
the selector displays the color of the trace.

Touch the Selected Tra Color selector to change the color assign-
ment of the selected trace. As you touch the Selected Tra Color
selectaor, it cycles through the four trace colors and window trace
color. Touch the Window Trace selector to change the color
assignment of the window trace.

You can adjust the overall intensity, or brighiness, of the dispiay.
Touch the Display Intensity selector in the Color pop-up menu to
assign the knobs to control the intensity of the disptay. Display
intensity can be from 0% to 100%.
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Constellation Diagrams

A consteilation diagram is the result of displaying one data signal
against another in an XY format, resulting in a matrix display of
the various signal levels. This section provides general instruc-
tions to help you display a constellation diagram on the 11801A.

Displaying a You will need the following equipment:

Constellation
Diagram s Atwo-channe! sampling head or two single-channel sam-

pling heads
w3 SMA cables

» A static protection wrist strap
To display a constellation diagram:

[] Step 1:  Press the UTILITY button, touch Initialize in the
Utility1 major menu, and then touch Initialize in the Verify
initialize pop-up menuy.

[C] step2: Putonthe wrist strap and ensure that it is con-
nected to the antistatic connector on the front panel of the
11801A.

[] step3: Connect acable from signal source 1 (often called
the “I” signal) to Channel 1 (for simplicity, we assume you
are using a two channel sampling head).

[] step4: Connect another cable, of the same length, from
signal source 2 {often called the “Q" signal) to Channel 2.

Step 5: Connect the third cable from your trigger source to
the TRIGGER INPUT connector on the front panel. Be sure not
to exceed the maximum input voltage shown below each of
the trigger inputs.

{T] Step 6: Press the TRIGGER button. Touch the Source
selector in the Trigger major menu. Touch External Di-
rect. Touch Exit to remove the pop-up menu.

T1801A User Reference 57




Constellation Diagrams

1 step7: Tum on Channel 2 by pressing the select channel
buiton next to the Input connector.

[] steps: Tum on Channel 1 by pressing the select channel
bution next to the input connector.

[] step9: To acquire a constellation diagram, you need to
sample the data on both channels at a point where itis
stable {this is, not transitioning between states). See the
figure an the following page. -
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Constellation Diagrams
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the left graticule
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Adjusting the Main Position

11807A User Reference 59




Constellation Diagrams

[] step 10: To set the 11801A for this condition, create a
normal YT waveform on each of the two channels. Adjust the
horizontal size and position to expand a smali section of the
waveform horizontally and to fili most of the screen vertically.
The exact settings required to achieve this resuit will depend
on your signal. For fast signals, you can even set the hori-
zonial size to zero ps/div by keying in 0 on the knob pop-up
keypad. Repeat this process for both channels until you have
wo waveforms that look something tike the figure below,

SR e

-7 38wy

45, 28812ns lps<div 45 .21812ns

How the Expanded Waveforms Should Appear
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Constellation Diagrams

Step 11:  Adjust the Main size to 0 ps/div. You should see
two or more distinct voliage levels (depending on the signal)
across the full screen. If not, go back to 1 ns/div and reposi-
tion the four states on the left graticule edge.

Step 12:  Select channe! 2 by touching it. You can deter-
mine which channel is selected by the yellow blinking light
next to the input connector.

Step 13 Press the WAVEFORB button,
Step 14:  Select Horizontal Desc from the major menu.

Step 16;  Touch the Trace 2 selector in the XY Dispiay Mode
section of the pop-up menu.

it a 45° line appears instead of a consteliation diagram, you
have selected the wrong trace as the "X” component. This
results in plotting one channel against itself, which produces
a diagonal line instead of a constellation diagram. To select
the correct channel, go back to the Horizontal Desc pop-up
menu and select the other (non-highlighted) channet in the
XY display mode section of the pop-up menu.
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Constellation Diagrams
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Constellation Diagrams

[ 1 step 16: The channel 2 trace should now appear as a
constellation diagram and the channel 1 trace should remain
unchanged. Now, delete the channe! 1 trace (touch the other
signal display and use the Remove/Clr pop-up menu} and
adjust the constellation diagram to fill the screen. To enlarge
the constellation diagram, adjust the size and position con-
trols as necessary.

You should now have a constellation diagram in the center of the
screen. You can now use histograms, mask testing, variable
persistence, and color grading to evaluate the constellation
diagram.
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Constellation Diagrams
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Cursors

Cursors provide a way to measure the difference between two
trace locations that you specify. Cursors are markers that you
position using the knobs. Once the cursors are positioned,
readouts in the Cursors major menu show the absolute locations
of the two curgors, and the difference (A) between them.

x  Vertical cursors are a pair of vertical bars. The position of
the cursors and the horizontal distance between them is
shown in horizontal axis units.

= Horizontal cursors are a pair of horizontal bars. The position
of the cursors and the vertical distance between them is
shown in vertical axis units.

®  Paired-Dots cursors are a pair of small, diamond-shaped
dots resting on the trace. As you move a dot cursor using the
knob, it follows the trace to the left or right. The cursor
readoui shows boih the vertical and horizontal positions, in
the respective axis units.

Consider using the = Split-Dots cursors appear similar to paired dots, except the

automated dots may be on different traces. The readout indicates both
reasurement the vertical and horizontal measurements, in the respective
systermn to take axis units.
measurements
before using cursors. You can use cursors to take several measurements. However, the.

automated measurement system is easier, faster, and more
accurate. You can take many common measurements using the
Measure major menu. See Measurements on page 161 for more
information.
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Cursors

Cursor Before you use cursors, display the frace(s) that you want to

Operation measure. The trace should be selected (highlighted). For split-dot . ™

cursors, ither trace may be the selected one.

Establish all trace To invoke the Cursor major menu, touch the Cursors icon, located
displays before above the graticule with the selected trace. This icon operates
tum'”gt?g;? like one of the menu buttons at the right of the screen: it has its

own major menu, When the Cursor menu is displayed, none of
the lights of the major menu butions are lighted.

Whern you touch the Cursors icon, the 11801A displays the
cursors and their readouts, Whenever you touch the Cursors icon,
the knobs are assigned to adjust cursor positions.

The Cursors icon The Cursors major menu has three selectors, Cursor Type, Set
functions much like a Zero, and Exit. The rest of the major menu area shows the data
major menu button. readouts associated with the displayed cursors.

Cursor Type

Split Crse 2 1o Tra

1 -3.0888nY

2 -3.06888nY

Ay B BRAAY

Bl 78.943ns  tled 39.472ns
2 28.51%us 122 18.25%us
At 28, 448us 4172 18.228us
1748 48. 524 kHz

Paired

The Cursors Major Menu and Cursor Type Pop-up Menu

66 In Detail




Cursors

Selecting Cursor Types

At the top of the Cursor Type pop-up menu, you can select from
four cursor types. If you select Vertical Bars, Horizontal Bars, or

Paired Dots, the 11801A removes the pop-up menu and shows

the selected cursors. The knobs control the cursor positions.

If you select Split Dots, the pop-up menu stays on the display,
and the lower haif of the pop-up menu is active, The lower menu
shows a selector for each displayed trace (for example Trace 1,
Trace 2). The selector for the displayed trace is highlighted.

At this point, both spiit-dot cursors are assigned o the selected
(highlighted) trace. To assign the second {right-most) cursor o a
different trace, touch the selector for that trace. This action re-
moves the pop-up menu and moves the second cursor o the
selected frace.

Cursor Calibration

Cursor readout can be referenced 1o a user-set horizontal point.
This is useful for making distance or time measuremenis using
TDR or TDT. To specify cursor readout based on cursor position,
press the Set Zero selector. The Set Zero pop-up menu is dis-
played.

Set to Zers

o1 —993. 88me
22  986.28ms
Ao 1.98848p
t1 4B.224ns t1/2 2B.11Zns e AL
12 58,d4d4ns 1272 25.228ns pdrageil
t  18.228ne  Ats2 5.1188ns
1/74% 87.847MHz

B.Bang

The Set Zero Pop-up Menu
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To set the currertt horizortal value of Cursor 1 to zero, touch the
Set Cur1 Zero selector. A A (delia) is displayed in the slatus area
of the Cursor Type selector, indicating that cursor measurements
are made by subtracting that value. This is useful in TDR and TDT
measurements. Touch Clear Cursors to return to normal mode.,
Touching Set Zero Rho enables you o position the cursorson a
portion of the race that you wish to be used as the “zero rho” (or
50 Q) position. (Set Zero Rho is not selectable unless Y Unils is
set to Rho in the Graticules pop-up menu.)

= To undo the effect of sefting zero rho, the selected trace must
be removed and redefined. However, you can also recali-
brate the zero rho poirt for better results,

Once you have positioned the cursors, select Proceed. The
11801A will calcuiate a constant (RHOZEROQ) o be saved with
the selected frace. The RHOZERO constant is added to the rho
position (RHOPOS) for the selected trace. Every time RHOPOS is
recalculated for the selected trace (for example, by baseline
correction) RHOZERQ will be added to RHOPOS again. This
makes the cursor readout (and the autormated measurement
system) more accurate for the selected trace.

Removing Cursors

You can remove cursors by touching the Exit selector in the status
area. The front panel will return to the previously selected major
mer.,

Additional Cursor Facts

m  Once cursors are established on a frace or trace pair, touch-
ing another trace selects that trace and moves both cursors
to it

»  Split Dots cursors cannot be used on X-Y traces. Other
cursor types operate normally on X-Y aces.
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s if the horizontal axis displays time (the normal case), then the
horizontal cursor readout shows the inverse of the delta
(1/At), which can be used to show frequency. The cursor
readout also shows the absolute values of the cursor loca-
tions and the distance between them.

» A dot cursor is displayed as a vertical bar if itis placed on a
frace where frace data cannot be displayed. For example, if
your trace is not triggered and therefore is not showing on
the display, placing dot cursors on it will show vertical bars.
This Is because without frace data, there is no known vertical
position for the dot.

B When a trace is scaled in tho, and the cursor type is dots or
Horizontal Bars, ohms () and ohmsX2 (Ox2) values will also
be displayed for the cursor.

Cursor Measuring Trace Amplitude

Examples The following procedure shows how to use cursors to measure
frace amplitude.

[ ] Step1: Acqguire and display a trace you want to measure.
Make sure ail of the trace is within the graticule area, but
make the frace as iall as possible for best verlical resolution
{use the vertical icon if necessary).

[

Step 2 Select the trace you want to measure.

[

Step 3:  Touch Cursors, Cursor Type and Horizontal Bars,

[} step4:  Use the knobs to move the cursor positions to the
top and bottom of the trace. Use the Cursor 1 Or Cursor 2
selectors in the Knob menu to increase the resolution of the
knobs. This lets you position the cursors more precisely. The
Av readout at the display bottomn indicates the trace ampli-
tude.
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Measuring Time Between Points On Different Traces

The following procedure shows how to use cursors to measure
time between points on different fraces.

1

[l

Step 1:  Create a display of the two fraces you want to
measure. Make sure that the point you want 1o measure on
each frace is visible on the display. For the most accurate
results, use the shortest time per division that shows the
points to be measured.

Step 2. Leave either of these fraces as the selected tracs,
and note the number of the other trace.

Step 3:  Touch Cursors, Cursor Type and Spiit Dots.

Step 4:  Touch the trace selector of the other frace that you
want to place a cursor on. If you've forgotten its number, the
trace description appears in each selector.

Step &:  The cursors are now placed, one on each trace.
Use the knobs to move the cursors 1o the two locations from
which you wamnt to measure time difference. Then read the
fime difference (A at the bottom of the display.
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Diagnostics

The 11801A
executes the
power-on and
self-test diagnostics
whenever the power
is turned on.

Do not touch the
touch scraen or
press the front panel
buttons during any
diagnostic tests. You
may cause the diag-
nostics to report spu-
rious failures.

The 11801A features a diagnostic system that performs compre-
hensive tests of the instrument. This ensures you that your
instrument is operating correctly. A set of fests is automatically
performed whenever the 11801A is powered on. You can execute
additional diagnostic tests at any time.

There are three categories of tests:

= Power-On Diagnostics are basic functional fests, These
ensure that the various microprocessors are running and
communicating with each other. The power-on diagnostics
take about 5 seconds to execute and are run only at power-
on.

®  Self-Test Diagnostics are a subset of the extended diagnos-
tics and are executed as a group at power-on. You can also
execute this group at any lime. This group of tests takes
about 15 seconds to execute,

= Exiended Diagnostics are a complete set of tests which you
can execute either individually or as a group at any time. A
separate menu system controls the extended diagnostics.
Any time the self-test diagnostics encounter a failure, the
extended diagnostics menu remains on the screen so that
you are notified of the failure.

The extended diagnostics menu is primarily intended as an aid
for those servicing the instrument. This manuai introduces the
menu but does ot discuss the extended diagnostics completely.
For complete information, see the 178074 Service Reference.
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Power-On
Diagnostics

The 11801A executes the power-on diagnostics whenever you
turn the power on; this is the only time these tests are executed.
The power-on diagnostics test the most fundamental operations
of the microprocessors and the communication paths between
MICIOProcessors.

Power-on diagrostics take about 5 seconds to execute. During
this time the front panel lights wiil blink and the display will show
the following message. (if the display is not yet warmed up, you
may not be able to see the message.)

Diagnostics in Progress

Comm Test in Progress

If the power-on diagnostics are completed successfuily, he
self-test diagnostics are executed immediately and you will see
the message Self Test in Progress on the display.

if the power-on diagnostics fail, one or more of the following
incications will notify you.

® The instrument emits a high-low beep.

®»  The instrument freezes and a message appears on the
display. For example:

Dsy Kernel Failure
RAM Data Bit

¥ The instrument freezes and some of the front panel lights are
turned on.
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Self-Test
Diagnostics

Diagnostics

The 11801A automatically executes the self-test diagnostics after
the power-on diagnostics are completed successiully.

The self-test diagnostics can also be initiated by touching the
Self Test selector, located in the Utility2 major menu (press the
UTILITY button until the Utility2 menu appears), and then touching
Self Test in the verification pop-up menu.

Verify Seit Test

The Self Test Pop-up Menu in the Utility2 Major Menu

The self-test diagnostics take about 15 seconds to execuie.
During this time you will see the message Self Test in Progress on
the display. You will also see the front panel lights blink on and
off, and you will see several test patterns on the display.

If the self-test diagnostics are completed successfully, the instru-
ment will return to the state it was in before the self-test ran, In
the case where the self-test diagnostics were executed after
power-on, the instrument will retumn to the state it was in when
last powered off.

if the self-test diagnostics fail, the Extended Diagnostic menu is
displayed and the failure is noted on the display. You can exit the
extended diagnostic system and try to use the instrument, but
untit the failure is repaired you should not rely on any measure-

ments taken. Call your service person to repair the cause of any
failures.

11801A User Reference 73




Diagnostics

Extended
Diagnostics

You can enter the extended diagnostic system by touching the
Extended Diagnostic selectar, located in the Utllity2 major menu
(press the UTILITY button untii the Utility2 menu appears), and
then touching Extended Diagnostic in the verification pop-up
menu, When self-test diagnostics fall, the extended diagnostic
system is entered automaticaily.

Yerify Diagnostics ’

The Extended Diagnuostic Pop-up Menu in the Utility2 Major Menu

The exiended diagnostic system is an independent subsystem of
the instrument. While in this system, few of the front panel but-
tons operate and the Extended Diagnostics menu covers the
entire display.

To leave the extended diagnostic systemn and return to normal
instrument operation, touch the (E) Exit selector in the extended
diagnostic menu twice. The Instrument will return to the state it
was in before the extended diagnostics were emtered. Inthe
case where extended diagnostics were entered afier power-on,

the instrument will return o the state it was in when last powered
off.
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Do not rely on any
measurements taken
from an instrument
that does not pass all
extended
diagnostics. Call
your service person
for repair,

Diagnostics

The top portion of the Extended Diagnostics menu shows three
columns with the status of the diagnostic tests.

SUBSYSTEM INDEX FAULTS

a) Executive Hededek
b} Display bbiaid
¢} Time Base kil
d) Main Acq wekkek

The Top Portion of the Extended Diagnostics Menu

i the extended diagnostic system has been entered because of a
test failure, the asterisks in the INDEX column will be replaced
with test results. The three columns of this display have the
following meanings:

¥ SUBSYSTEM lists the names of the subsystem tests.

» INDEX shows the test status for each subsystem. Four aster-
isks (¥**#) indicate the subsystem tests have yet to be
executed. The word pass indicates all tests in this subsystem
have executed successfully. Any other number or letter
sequence indicates a diagnostic failure.

®  FAULTS shows the number of tests in the subsystem that
failed.

Running all of the extended diagnostics takes about 40+ sec-
onds depending on system configuration. You may execute all
the tests from the extended diagnostics menu by touching the
{x) All selector to set the all parameter On, and then touching the
{r) Run seiector.

While the diagnostic tests are running, the () Run selector
changes 10 a (q) Quit selector. You can touch this selector, any-
place else on the screen or a button to stop execution of
diagnostic tests.
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When the extended diagnostic tests are complete, the {r) Run
selector is displayed again, and the test status appears in the

INDEX and FAULT columns.

When you are done with the extended diagnostic tests, touch the

{e) Exit selector twice in succession.
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Display Intensity

To change the brightness of the display, use the instrument
Options pop-up menu from the Utilityt major menu. Touch the
bisplay Intensity selector In this pop-up menu. This assigns the
knobs to conirol the intensity of the display. You can then use
either knob to adjust the infensity.

Display intensity can also be changed in the Coelor pop-up meny,
or in the Persist/Histograms pop-up menu in the Display Modes
major menu.

Thestrument Options

Putaset Ontions

Main Record Autoset Mode

The Display
Irttensity
Selector

G
Uptional

Time: 18:43:12
Date: 16-RAPR-58
1@ 43 i2 Ontime: 1B7.8hrs
Powerups: 118 times

Bitmap

73.849304ns

2 ntae
18:43: 12 Off Enhanced M1
16-APE-38 fAccuracy Main

The Instrument Qptions Pop-up Menu
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Display Persistence

Persistence is a measure of how long a data point remains
displayed. Traces can be displayed in four different persistence
modes; Normal, Variable, Infinite, and Color Grading.

The persistence mode is selected from the Persisi/Histograms
pop-up menu. To display the Persist/Histograms menu, press the
DISPLAY MODES button and then touch Persist/Histograms.

Fersistence-Histograms

Linear

Continuous

The Persist/Histograms FPop-up Menu
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Display Persistence

Setting the
Persistence
Mode

There arg four persisience modas in the Persist/Histograms
pop-up menu. To select the mode, touch the appropriate selector.

Normal

In normal mode, each record replaces is predecessor record by
erasing it from the screen.

Variable

In variable persistence mode, the 11801A accumulates waveform
data on the screen for a user-specified period and then automati-
cally removes them from the screen after the time has expired or
aged.

The duration over which the waveform is displayed or the screen
before the data is removed is user selectable. The range for
persistence is 200 ms to 20 s. To set the duration, select Persist
Time and use the knobs or the keypad pop-up menu to set the
time.

Variable persistence mode cannot be selected when histograms
are displayed or mask testing is occurring. Histograms and mask
testing can be displayed only in infinite persistence and color
grading modes. If any displayed wavefonm has a record length
longer than 512 points when Variable Persistence is selected, the
record length is set to 512 points and a message is displayed
informing you of the change in record length.

Infinite
In infinite persistence mode, accumulated waveform data points

~ remain on the screen indefinitely untl) some instrument set-up

change occurs which causes the process to start over. For exam-
ple, infinite persistence is used in mask testing and if Clear Hits
is selected during testing, the waveform data is cleared and the
mask count begins accumulating all over.

If any displayed waveform has a record length longer than 512
points, when Infinite Persistence is selected, the record length is
set to 512 points and a message is displayed informing you of
the change in record length.
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Color Grading

This mode is similar to infinite persistence mode. The only differ-
ence is that the accumulated points are color graded (shaded
with different colors) to indicate the density of the points.

Because the data at any point on the screen can change in this
mode, there is an additional control available in color grading
mode that is not availabie for infinite persistence mode. This is
the Refresh Rate. The screen is not refreshed after every acquisi-
tion; instead, the screen is refreshed at a specific, user-
selectable rate. The Refresh Rate controls how often the screen is
updated with new data (this also applies to histogram displays).
The range for refresh rate is 5 s to 180 s. To change the refresh
rate, dispiay the Persist/Histograms pop-up menu and touch
Refresh Rate. Both of the knobs are now assigned to control the
refresh rate.

You can also set the refresh rate to § using the keypad pop-up
menu, which means the dispiay is never updated. The color
graded database is not affected by the refresh rate (only the
display is), so setting the refresh rate to 0 may speed some
computations, such as measurements.

if any displayed waveform has a record length longer than 512
points when Color Grading is selected, the record length is set to
512 points and a message is displayed informing you of the
change in record length.

interpreting the Color Graded Display

Colors in the color graded display are based on the number of
hits that have fallen in a “bin”, with a bin assigned to each pixel
of the display. A bin can represent a maximum of 65,535 hits. In a
single-graticule display, the bins are arranged in a 512 (horizon-
tal) by 256 (vertical) matrix. In a dual-graticule display, there are
512 (horizontal) by 128 (vertical} bins on each graticule.
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There are three algorithms used to assign colors to the display.
The algorithm used depends on the maximum number of hits for
any pixel in the display. These algorithms are detailed in Appen-
dix D, Algorithms. An example of the assignment of colors is
shown in the table below. Max in the table represents the maxi-
mum number of hits in any bin, which for this algorithm must be
at least 16.

Cof

it O

Hit Density Defauit Color Maps To

1/2 Max to Max Pale Yellow Trace Color 1
1/4 Max 1o 1/2 Max - 1 Rose Trace Color 2
1/8 Max to 1/4 Max - 1 Purple Trace Color 4
116 Maxto 1/8 Max -1 Light Blue Wincow Trace
110 1/16 Max Green Trace Color 3

To see the actual range of values represented by each color,
press Color Grad Scale in the Display Medes major menu. The
Color Grad Scale pop-up menu shows the hit density for each of
the five wavefornm colors. The hit density readouts are updated
when the 11801A updates the color graded display.

I Coinr Grading Goale

1318 to
26173

328 to | 655 to
1329

The Color Grad Scale Pop-up Menu
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Changing display
colors is described
in more datail in Col-
or Display, on

page 53.

Dispiay Persistence

Changing Cofors

There are five colors used in the color graded display. The colors
can be changed, from the Color pop-up menu in the Utility1 major
menu. The colors are mapped to the four trace colors and the
window trace color. To change the colors of the color graded
display, press the UTILITY button, touch Color and change the
appropriate trace color.

Although the four frace colors are assigned to fraces in order as
they are created, you can change a trace’s color assignment,
and thus the color used in the color graded display, using the
Trace Color N selectors at the right side of the Color pop-up
menu.

The selectors at the right side of the pop-up menu show the
number of the color (HLS: hue, lightness and saturation) as-
signed to that trace, for example Trace Color 3. The box nexd to
the selector displays the color of the trace. o change the color
of trace 3, touch Trace Color 3. Notice that Lightness and Satura-
tion are highlighted and the knobs are assigned to Lightness and
Saturation. Turn the knobs 1o change the color attributes. If you
touch Celor, the menu will be removed and you can see the coior
graded display better. The knobs are assigned to Lightness and
Saturation as long as you are in the Ultility major menu. You can
now change the color and see how the new color works with the
other colors in the color graded display. Changing the Selected
Tra Color has no effect on the Color Grading colors. To retumn to
the Display Modes major menu, press the DISPLAY MODES
button.
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Limiting Acquisition

In color grading mode, every pixel on the screen is assigned a
“bin” which counts the number of samples that fall on that pixel.
Each bin can hold a maximum count of 65,535. if a sample falls
intc a bin which is full, an overflow is generated. You can limit the
number of acquisitions performed based on the number of times
overflows occur. The Set N MaxContrast seiector controls the
number of overflows aliowed before acquisition is stopped. The
stop condition can be satisfied by N overflows in one bin and/or
one overflow in N bins (that is, the total number of overflows in all
bins). To stop acquisition after a set number of overflows, touch
Set N MaxContrast. This assigns the knobs to limit the number of
overflows aliowed before the digitizer is stopped. The range for
the number of overflows is 1 to 65,535. To begin acquisition,
touch Stop N MaxConirast. Touching this selector starts acquisi-
tion, which then continues until the specified number of overflows
have occurred. When the number of overflows have occurred,
acquisition stops. Thus, there are two steps {0 stop acquisition
based on the number of overflows:

[] stepi: Setthe number of overflows used to limit acquisi-
tion by touching Set N MaxContrast and using the knobs

[] step2: Begin the acquisition by touching Stop N MaxCon-
trast

If you want to stop the acquisition while still acquiring data, press
RUN/STOP.
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Enhanced Accuracy

Use erthanced
accuracy only when
the instrurment
temperature has
stabilized. It takes 20
minutes for the
11801A 10
compiletely warm up.

The Enhanced Accuracy menu allows you to control the continu-
ous self-calibration features of the 11801A, It also allows you to
perform some user-assisted calibration procedures on the sam-
pling heads. You do not need tools to make these calibrations:
you use the frant pane! of the 11801A. You can choose 1o have
the 11801A calibrate the sampling heads autornatically, or, for
most sampling heads, you can use the knobs to calibrate manu-
ally.

Utilityl |
Meny

The Enhanced Accuracy Major Menu

The Enhanced Accuracy menu is selected from the Utility1 major
menu by selecting Page to Enhanced Accuracy.The eight selec-
tors in this menu fall into these categories:

= Controi of Automated Calibration — the Time Base Cal Mode
selector controls the internal time base auiomaied calibration
system. You can select among Fast, High Precision, Off or
Once. The Delay Compensate selector, in the Delay Adjust

pop-up menu, controls operation of the automated delay
adjustment.

w Calibration Assistance —the Calibrate All selector helps you
quickly calibrate a sampling head channel, as well as des-
kew sampling head delays,

®=  Sampling Head Calibration —the Blowby Compensate, Gain,
Offset, TDR Amplitude, and Delay Adjust selectors let you
calibrate sampling head parameters. You can make each of
these calibration adjustments automatically with instrument

assistance, or you can make each catibration manually using
the knobs.
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Control of
Automated
Calibration

The 11801A automatically calibrates the internal time base and
vertical amplifiers, without your intervention. You can specify
whether you want ihe calibration optimized for accuracy or for
system speed. Touch the Time Base Cal Mode selector of the
Enhanced Accuracy maior menu 1o display the pop-up mermu.
Note that Off and Once tumn off automatic catibration, thus, if the
instrument is left in either mode, it can drift out of specification.
The Instrument should be left in Fast or High Prec mode for
normal operation.

Time Base Ca! Mode Comparison

Setting Benefit Side Effect
Fast Increases system Reduces accuracy
throughpu shighily. slightly.
High Prec Increases accuracy slightly.  Slows system
throughput stightly.
Off Increases systam System can drift out
throughput. of specification if left -
in this mode. :
Once Forces the instrument to Generally used in

perform one complete pass  OFF state to force
of the time base and vertical  catibration.
calibration, then return to the

OFF state.

This single calibration will

be a Fast calibwation if the

previous Time Base Cal

Maode setting was Fast;

High Precision if the

previous seiting was High

Prec.
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Enhanced Accuracy

The 11801A periodically compensates the sampling head delay
adjustments without your intervention. This maintains the accu-
racy of the delay adjustment calibrations you have performed
earlier. You can specify whether or not you want the 11801A 10
perform this automatic compensation. Touch the Delay Compen-
sate selector in the Delay Adjust pop-up menu to set this
parameter to sither On or Off.

Delay Compensate Comparisorn

Setling Benefit Side Effect
Off increases system May allow time
throughput slightly, coincidence of

different sampling
heads to drift over
time and
temperature.

On Compensates for drift in Slows system

deskew adjustment between  throughput slightly.
sampling heads.
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Calibration The easiest way to calibrate the sampling heads is 1o use the
Assistance Calibrate All selector to perform all the calibration adjustments for
a single sampling head channe! at once. The 11801A prompts

you 1o make the signal connections that are needed to calibrate
automaticaily.

Calibrate ALl

Selected Channel —— ML

The Calibrate All Pop-up Menu
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With the Calibrate Afl
POP-UR meny, you
must first establish

the reference
channel before you
can calibrate any
channels.

Enhanced Accuracy

You should first decide which sampiing head charnel you want to
use as the reference channel for delay adjust. The delay adjust-
ment of the other heads will be calibrated to match the time
position of this head. Select the reference channel using the
selectors in the Selected Channel section of the Calibrate Al
pop-up menu. Then touch the Measure Reference Channel selec-
tor, and follow the displayed directions o connect the caiibrator
output to the selected channel. Touch the Proceed selector to
measure that channel.

Once the reference channel is calibrated, you can calibrate all
the chamnels, including the reference channel. You select the
channel you want {0 calibrate using the selectors in the Selected
Channel section of the Calibrate All pop-up menu, Then you fouch
the Cailibrate selector to begin calibrating that channel. The
sequence for calibrating the sampling head channel is:

1. A message prompis you to connect the calibrator output to
the selected channel and touch the Proceed selector. The
11801A automatically calibrates blowby, gain, and delay
adjust.

2. Another message prompts you to connect a 50 { terminator
to the selected channel and touch the Proceed selector. The
11801A automatically calibrates offset.

3. If the sampling head supports TDR, a final message prompts
you to connect a 50 (3 terminator to the selected channel and
touch the Proceed selector. The 11801A automatically cali-
brates TDR amplitude.

Once a channel is calibrated, you ¢an select a different channel
using the selectors in the Selected Channel section of the Cali-
brate All pop-up menu and calibrate that new channel.
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Enhanced Accuracy

Sampling Head
Calibrations

Some sampling
heads do not
reguire blowby
compensation. The
blowby selector is
not seiectable {dim)
for this type of head.

When you have calibrated a channel, it is good practice to store
its calibration values using the Store Constanis selector. This
stores the current callbration values into sampling head non-vola-
tile memory. When the system is powered on, it calibrates the
sampling heads to the values that were stored as constants. If
you later change the calibration values but do not store them, the
Recall User Const selector of the Calibrate Afl pop-up menu will
recall and use all the calibration values for the selected sampling
head channel.

You can also recall the callbration values that were set at the
faciory, by touching the Recall Defaults selector of the Calibrate
All pop-up menu. Since temperature and humidity vatiations
affect calibration, these factory defaulis may only approximate
ideal periormance of your sampling heads.

You can perform individual calibrations on the sampling heads. If
you have used the Calibrate All pop-up menu to calibrate the
sampling head channel, you have already performed all the
calibrations and there is no need to repeat them individually.

You should refer to the User/instaliation Manual for the sampling
head or heads that you are using. This will tell yvou which calibra-
tions are appropriate to that particular head. Some sampling
heads do not require or allow certain calibrations. Some calibra-
tions are rarely needed on certain types of sampling heads.

You can make five individual calibrations on the sampling heads.

= Blowby Compensate adjusts the sampling head to minimize
DC level frace aberrations near the point of a large voltage
change. Calibrate blowby compensation only if you notice
that the displayed trace is not flat near the point of a large
voltage change.

Gain adjusts the dot transient response of a sampling head
channel. A channel that is out of adjustment will change the
shape of the displayed trace as you change the horizontal
size, particularly at very high sweep speeds. Trace noise can

be increased when gain is greater than unity (1), This calibra-

tion is temperature sensitive. If any of these conditions occur, -
check the gain calibration.
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Enhanced Accuracy

s Offset adjusts the DC voltage accuracy by setting the refer-
ence level 1o zero. This calibration is temperature sensitive,
and can also be affected by gain calibration. If the tempera-
ture of your environment changes, or if you calibrate gain,
also calibrate offset.

B TDR Amplitude adjusts the DC voitage levels of the TDR
pulse. TDR Amplitude is thermally stable, and should rarely
need to be calibrated. if you notice the amphtude of the TDR
pulse is not to specification, you should calibrate the TDR
ampiitude. The Reference Amplitude (in the Graticules pop-
up menuy} is used in rho mode and should be set to match
the voltage calibrated here (nominally 250 mv).

®  Delay Adjust leis you deskew different sampling heads to any
one sampling head. The reference head you choose is
measured, and the delay of the other sampling heads is
adjusted 1o match that reference head. Calibrate delay adiust
only when you need t0 measure delays between two sam-
pling heads to close tolerance. When the Detlay Compensate
selector is set to Off, compensation of the sampling head
delays is not done automatically and the deskew catibration
is not maintained automatically by the system.
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Typical Calibration Method

The five available sampling head calibrations are made in a
sirmilar way. The following description is of the options used
when making a typical calibration. Further discussion of the
manual method of making each individual calibration follows the
description of the typicai method.

To make a sampiing head calibration, touch the selector in the
Enhanced Accuracy major menu that names the parameter you
want 1o calibraie. These include Blowby Compensate, Gain,
Offset, Delay Adjust, and TDR Ampiitude. Each of these displays a
pop-up meny. Ali of these pop-up menus are similar, and the
illustration on the nexd page of the Offset pop-up menu is typical
of these menus.

When you use these pop-up menus, you first seject the sampling
head channel you want 1o calibrate. The left side of the pop-up
menu is reserved for this. The Selected Channet line at the top of
this section shows which channel is currently selected. You can
use the selectors in this section to change the selected channel,

Many of the calibration conirols on the right of the pop-up menu
are common to all five of the pop-up menus. All these common
selectors operate similarly, and give you the same options for
each calibration.

Each of the calibrations can be made manuaily or automatically.

~ In addition, you can set the calibration to the factory default, or to

be the same as a callbration you made earlier.
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Offeset Calibration

Selected Channal -~ M1 Offget Null

Ins-div

43.22376ns
: £l

Utilitud
Menu

A Typical Calibration Pop-up Menu

Some calibrations, s To calibrate automatically, touch the Automatic Calibrate
such as Offset, have selector. A message will tell you to either connect the CALI-
more than one

BRATQR output to the sampling head channel you are

calibration value. calibrating, or to attach a terminator to the sampling head

Automatic calibration

adjusts all the channel you are calibrating. (For most sampling hegds, a
calibrations 50 O terminator is appropriate. Refer to the Installation/User
associated with that manual for the sampling head.) When you have done as
parameter. directed, touch the Proceed selector. The instrument will

calibrate automatically.

= To save the current calibration values, touch the Store Con-
stants selector in the pop-up menu. Any time you wantto
resiore the calibration to the stored value, touch the Recail
User Const selector in the pop-up menu.
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Onee you assign the
knobs to calibrate
manually, the knob
assignment remains
urit you change it or
go to anciher major
menuy. Be carefui not
to inadvertently
change an earlier
calibration.

»  \When the 11801A Is powered on, the sampling head calibra-
tion values are taken from the stored user constants. s a
good idea to store calibration values immediately after you
finish each caiibration.

¥ To reset the calibration value o the factory default, touch the
Recall Defaults selecior in the calibration pop-up menu.

® To calibrate manually, you will need 1o establish a specific
trace display before beginning o calibrate. Once the proper
trace display is established, press the UTILITY major menu
button, iouch Page to Enhanced Accuracy and touch the
desired calibration selector in the major menu area. Select
the sampling head channel you want to calibrate. Thenr touch
the Manual Cailibrate selector in the pop-up menu. This as-
signs the knobs to that calibration. You adjust the knobs to
see the effect on the trace. If the pop-up menu is in the way,
touch the Exit selector to remove it.

Calibrating Gain Manually

The Gain pop-up menu has one selector in addition to the stan-
dard ones for calibration pop-up menus. The Divide By Two Mode
selector turms the trigger divide by fwo mode on or off. Normal
operation of the 11801A internal clock requires that this selector
be set to Off. Set it to On only when calibrating gain.

To calibrate gain manually, first establish a display of the calibra-
tor signal on the sampling head channel you warnt to calibrate.
Adijust the vertical size to 80 mV/div and the horizontal size to
500 ps/div. Center the rising edge of the calibrator trace on the
graticule. See the illustration on the next page. Touch the Divide
By Two Mode selector to tumn this mode On.

Adjust the calibration vaiue to the display that aligns the single
line portion of the trace with the bottom of the high-amplitude
portion. If several seftings qualify, select the setting that gives the
highest amplitude.

Remember to turn off the Divide By Two Mode after the gain has
been calibrated.
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Loop Gain Calibration {in Vectored Trace Mode)
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You should calibrate
gain before
calibrating offset.

Calibrating Blowby Compensation Manually

To calibrate blowby compensation manually, first establish 2 :
display of the calibrator signal on the sampling head channel you
want to calibrate. Adjust the vertical size to 50 mV/div and the
horizontal size to 500 ps/div. Center the rising edge of the cali-
brator trace on the graticule,

Adiust the calibration vaiue to the display that gives the flattest
horizontal frace segments.

Calibrating Offset Manuaily

To calibrate offset manually, first attach a 50 Q terminator to the
sampling head channel you want to calibrate. Establish a trace
showing this channel, with a vertical size of 50 mV/div. Touch the
vertical icon ( }) and the Vert Offset## knob label selector to
show the Numeric Keypad pop-up menu. On the pop-up menuy,
touch ¢ and Enter. This sets the vertical offset {o zere, positioning
0 V at the center height of the graticule.

Adjust the calibration value to set the trace exactly on the center- . o

line of the graticule. Repeat the process using a vertical size of
10 mvidiv.

There are two offset values o calibrate manually; normal sam-
pling mode and smoothing mode. Calibrate both separately by
setting the sampling head in the desired mode before making the
calipration. Smoothing is selected from the Sampling Head Fnc’s
pop-up menu of the Waveform major menu.

Calibrating TDR Ampiitude Manually

To calibrate TDR amplitude manually, first attach a 50 ) termina-
tor to the sampling head channel you want to calibrate. Establish
a TDR trace showing this channei, with a vertical size of 50 mV/
div and a horizontal size of 1 ns/div. Touch the vertical icon (})
and the Vert Offset#&# knob label selector to show the Numeric
Keypad pop-up menu. On the pop-up men, touch 0 and Enter.
This sets the vertical offset to zero, positioning 0 V at the center
height of the graticule. Center the rising edge of the pulse hori-
zontally on the graticule.
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The two channels of
dual-channei
sampling heads are
locked in time
coincidence. When
you have calibrated
one channel, there is
no need to calibrate
delay adjust on the
other.

Enhanced Accuracy

Adjust the calibration value 1o set the height of the first part of the
trace exactly at the bottom (+ TDR Polarity) or top (-~ TDR Polar-
ity) of the graticuie.

There are two TDR Ampiitude values to calibrate manually, one
for each polarity of TDR pulse. Calibrate both separately by
setting the TDR polarity of the sampling head before making the
calibration. TDR Polarity is selected from the Sampiing Head Fnc's
pop-up menu of the Waveform major menu.

ARer calibrating TDR amplitude, check to see that the Reference
Amplitude (in the Graticules pop-up menu) is set to match the
voltage calibrated here.

Adjusting Delay Adjust Manually

The delay adjust calibration corrects for minor deviations in time
coincidence between sampling heads. You select which head
you wart to use as a reference, and then calibrate the other
heads to that standard.

This calibration is a not an attribute of any one sampling head, so
the values for this calibration cannot be stored in the heads.
There are no Store Constants or Recall User Const selectors in the
Delay Adjust pop-up menu.

To establish the reference channel, you select the desired chan-

nel in the Delay Adjust pop-up menu, and then touch the Measure
Reference Channel selector. The display will show a message for
you to connect the calibrator output signal to the specified chan-
nel. When you have done so, touch the Proceed selector and the
system will measure the delay automatically.

There is no need to calibrate the reference channel manually.

Once you have determined the reference valus, you can calibrate
the other heads to this value, either manually or automatically.

To manually calibrate delay adjust on cther heads, first display
the calibrator signal on the reference channel, and note the
horizontal position of the rising edge. Then, using the same
signal, cables and settings, display the signal on either channel
of the sampling head that you want to calibrate.
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The top knob is assigned 1o the calibration value. Adjust the
cailbration value so that the signal event is placed af the same
hortzontal position as on the reference channel.

You can specify whether or not the 11801A should automatically

maintain the resuits of delay adjust. Touch the Delay Compensate
selector of the Delay Adjust pop-up menu 1o set the delay adjust

parameter to either On (maintain delay adjustment) or Off (do not
maintain the delay adjustment autornatically).
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Displaying an
Eye Diagram

An eye diagram is typically the display of a random digital data
'signal vs. time, with the display triggered by the data clock. This
section provides general instructions to help you display a
constellation or eye diagram on the 11801A.

You will need the following eguipment:
®  Atleast a single-channel sampling head
% Two SMA cables

m A static protection wrist strap
To display an eye diagram:

[] Step 1: Press the UTILITY button, touch Initialize in the

Utility1 major menu, and then touch initialize in the Verify
Initialize pop-up menu.

Step 2:  Select Instrument Options and touch Vectored Trace
1o tumn vectored traces off.

Step 3:  Put on the wrist strap and ensure that # is con-

nected to the antistatic connector on the front panel of the
11801A.

[] step4: Connect a cable from your data line to channel 1.

[] step5: Connect a cable from your clock to the TRIGGER
INPUT on the front panel. Be sure not to exceed the maxi-
mum input voltage for the external attenuation you have
selected.

[_] Step & Press the TRIGGER button. Touch the Source
selector in the Trigger major menu. Touch either External
Direct Ot External Prescaler depending on the connector 1o
which you connected your clock signal. Touch Exit 1o remove
the pop-up menu.
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[1 siep 7 Select channel 1 by pressing the select channel
button next to the input connector on the sampling head.

(7] step 8: Press the AUTOSET button. The signal may not be
recognizable at this point.

[] step9: Because the signal is a random pulse train, the
horizontal size cannot be properly autoset. Adjust the hori-
zontal size to display a useful eye diagram.
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An Eye Diagram Display
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[

Step 10:  One way 0 enhance the display of the eye dia-
gram is 1o use Variable Persisience. 1o do this, press the
DISPLAY MODES button, touch the Persist/Histograms selec-
tor, touch the variable seleclor in the pop-up meny, and then
fouch Exit to rernove the pop-up menu. For additional infor-
mation on variable persistence, see Setting the Persisience
Mode on page 80.

Step 11:  One of the mosi powerful display modes in the
11801A is color grading. Color grading adds statistical
information to the display by varying the color according to
the number of “hits” for a given pixel. Color grading adds a
third dimension o the persisience display and allows acou-
mulating data in a statistical database for later analysis with
histograms or masks. To turn on color grading, touch the
Persist/Histograms selector, touch the Color Grading selector
in the pop-up menu, and touch the Exit selector to remove
the menu. For more information on color grading, see Setting
the Persisience Mode on page 80.
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GPIB Parameters

GPIB
Connection

GPIB Area

The 11801A can be controlled by a remote computer, through one
of two interfaces. These interfaces are industry standards IEEE
Std 488 and RS-232-C. |IEEE 8td 488 is also known as the Gen-
eral Purpose interface Bus or GPIB.

This manual does not discuss the details of connecting a remote
computer to the 11801A or the syntax and capabilities of remote
commands. That information is found in the CSA 803 and T1807A
Programmer Reference.

Connect the cable from your GPIB controller (computer) o the
IEEE STD 488 PORT connector on the 11801A rear panel. Three
red lights show the internal GPIB status of the 11801A;

®  SRQ (Service Request) is lighted whenever the 11801A
activates the Service Request line. This indicates to the
controller that the 11801 A has requested service,

s NRFD (Not Ready For Data) is lighted whenever the 11801A
is not yet ready for the next data byte.

m  NDAC (Not Data Accepted) is lighted whenever a data byte
Is an the bus but has not yet been captured by any listener
device,

»f% —
e® @@ 1C1C OXC)

@GOQOOGOOO

GPIB Rear-Pane! Connector and Lights
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Setting GPIB Communication between the devices on a GPIB bus can occur

Parameters only if all bus devices are configured in a compatible manner. For

example, each device on the bus must have a unique identifying
address.

Use the GPIB/RS232C pop-up meny in the Utility1 major menu 10
set these GPIB parameters directly, before you attempt to cont-
municate with other devices on the bus.

GPIB Bes92T Parameters

GFIB Parameters RG232C Parameters

Roccuracy

The GPIB/RS232C Pop-up Menu

The following list describes each selector in the GPIB Parameters
section of this pop-up menu:
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GPIB parameters are
net changed when
you initialize the
11801A.

GPIB Parameters

Mode — lets you set the mode 10 either Talk/Listen, Talk Only
or Off Bus, Off bus effectively disconnects the 11801A from
the bus. The 11801A must be in talk/listen mode o communi-
cate with & controller using the GPIB. Talk only can be used
to drive a printer or plotter over the GPIB.

Address—assigns the knobs to the GPIB address of the
11801A. The GPIB address can be from 0 to 30. No other
device on the bus can use the address that you assign to the
11801A.

Terminator - lets you select between two types of message
terminations. All message lerminations assert the EOI (End
Or Identify) signal in the interface. You can choose to have
the 11801A recognize a Line Feed (LF) character as a mes-
sage terminator in addition to EQ!, by setiing the Terminator
selector o EOI/LF. The 11801A will then append a Line Feed
character 10 the end of all messages. Set the Terminator
selector to EQOI to have only the ECI line recognized as a
message terminator.

GPIB Debug—lets you turmn the debugging feature On or Off.
When you turn debug on, the 11801A displays each com-
mand from the GPIB controller as it is executed. The
messages appear at the fop of the display. Debug off is the
normal mode of operation. Set debug on if you need to
watch the result of each 11801A command of & controliing
program running in the GPIB controller. When debug mode is
on, it slows the GPIB interface throughput significantly.
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Graticules

Top Edge Value

Vertical Scale
Factor

Right Edge Value

Horizontal Scale
Factor

Bottom Edge
Value

Left Edge Vaiue

Traces extend out-
side the graticule
area slightly. The

axis labels represent
the graticule edge,
rot the frace edge.

The grid on the display where traces appear is called a graticule.
The graticule axis labels show you the horizontal and vertical
scale factors of the selected frace, most often expressed in time
per division and voltage per division.

Tl

U s s
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Graticule with Trace

if a graticule shows two or more traces, one trace is brighter
because it is the trace for which the axis labels are comect. The
axis labels are displayed in the same color as this {race. The
other fraces may or may not share the same axis labeis.
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You can display two different graticules, each being half the
height of a singie-graticule display. In this case, each graticule
shows one frace brighter than any others on that graticule. In
addition, the graticule with the selected trace has the vertical ( )

and horizontal { =} icons. The bright trace on the graticute with
icons is the selected frace.

The menu selectors act on and report the status of the selected
trace. '

lcons

Selected Trace £3. 850 / 2Bps iy 63.25ns

Gamy | e b
sdiv

wqggév : : : : : ;
&2.4bBns 1Bfps div E3. d6ns

Dual Graticules with Multiple Traces
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You can make any trace the selected trace by touching it. if you
select the wrong one because the traces are close logether,
touch again until the desired trace is selected and becomes
brightened. Other methods of selecting traces are discussed in
Trace Definition and Management on page 238.

You can control the number of graticules, the placement of traces
on the graticules, and the graticule axis units by using the Gr-
aticules pop-up menu in the Waveform major menu. When dual
graticules are displayed, the Graticules selector is renamed
Upper Graticule 0r Lower Graticule, depending on which graticule
has the icons and the selected trace.
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Managing
Graticules and
Traces

Graticules

¥ Units

R
£50my as¢

A Units

Continuousl
B _BlZ ptsl

Trace
Staty

The Graticules Pop-up Menu

When only one graticule is being displayed, you can create a
dual-graticule display using the Graticules pop-up menu from the
Waveform major menu. Touch the Create Second Graticule selec-
tor in this pop-up menu. The selected race and all traces from
window time bases will be placed on the lower graticule. The
upper graticute will show all other fraces.
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Changing Axis
Units

Changing axis units
on one graticuie also
changes the axis
unitg of all graticules
displayed.

Graticules

When two graticules are being displayed, you can move the
selected trace from the graticule it is on 1o the other, Touch the
Move Trace to Other Graticule selector to move the trace. After the
trace is moved, it remains the selected frace. The horizontal icon
(<) and vertical icon ( §) move to the new graticule.

When two graticules are being displayed, you can combine the
fraces from both graticules into a single-graticule display. Touch
the Reduce to One Graticule selector to combine the fraces onto
one large graticule, The frace that was selected before the opera-
tion remains the selected trace on the new single graticule.

When the last trace is removed from the second graticuie, the
second graticuie is automatically removed, leaving a single
graticule.

Usually, the graticule axis labels are units of time on the horizon-
tal axis and units of voltage on the vertical axis. For some tasks
these axis labels are more meaningful if expressed in other units.
Horizontal units of distance are appropriate for TDR and TDT
measurements. The 11801A allows you to specify the horizontal
axis units to be feet, meters or inches. You can also specify the
propagation delay, which is the fraction of the speed of light at
which signals travel through your transmission line.

The vertical axis units most appropriate to TDR measurements
are either units of tho (p) or of impedance (Z). The 11801A lets
you specify units of rho for the vertical axis. Rho values can be
converted to impedance values by using the following equation
{where Z, is usually 50 Q).

1+

7 = ZQ WWR»

1—0p
However, readout of impedance is available from the Cursors
menu whenever the vertical axis is scaled in rho units.

The status area of the Graticules selector in the Waveform maior
meny always shows the number of graticules and the axis units
of measure.

Rho is not selectable for vertical axis units unless the selected
tfrace is displayed in Volts units and TDR is turned on.
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Vertical Axis Units

Ta change the vertical axis units, use the Graticules pop-up menu
in the Waveform major menu. The section of this pop-up menu
iabeled Y Units governs the vertical axis units.

You can touch either the Velts or Rho selectors to set the vertical
axis labels 1o those units. The current setting is highlighted.

Rho is not selectable unless the following are true:

» The selected frace can be displayed in Volts units, as op-
posed to U or N units. Traces such as “L.og (M1)” or "M1/M2”
are not scaled in Volis and therefore cannot be scaled in
Rho. Any linear combination of channels and stored traces
can be displayed in Volts or Rho. .

®  TDR must be on in all channels in the selected trace.

The Reference Amplitude selector assigns the knobs to control
the rho reference amplitude. This has meaning only when the
vertical axis units are rho. For TDR measurements, the rho refer-
ence amplitude should be set ta the absolute amplitude of the
TDR puise sent by the sampling head. A voltage change equal to
the reference amplitude corresponds to a change in rtho of 1.

The Baseline Correction selector is discussed in the Baseline
Correction section of this manual. The baseiine correction feature
of e 11801A is used to hold the vertical position of a trace on
the display when the TDR pulse level shifs due to a change in
termination impedance. This selector appears in the Y Units
section of the Graticules pop-up menu because the feature is
rmost useful when TDR pulses are being started or stopped,
causing the frace to shift vertically. Baseline Correction is auto-
matically tumned on when TDR Preset of Differential TDR Preset is
sejected in the Sampling Head Fnc's menu.
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Horizontal Axis Units

To change the horizortatl axis units, use the Graticules pop-up
menu in the Waveforrn major menu. The section of this pop-up
menu labetled X Units governs the horizontal axis units.

You can touch the Seconds, Meters, Feet of Inches selectors to
set the horizontal axis labels to those units. The current setting is
highlighted.

The Propagaiion Velocity selector assigns the knobs to let you
specify the fraction of the speed of light at which the signal
passes through your fransmission line or network. Propagation
velocity only applies to axis units of distance, and does not
apply if your horizontal axis units are seconds.

Propagaticn velocity is relative o an air-line transmission cable,
s0 a setting of 1.0 indicates that your transmission line or network
passes signals at the same speed as an air-insulated cable. The
defauit value of 0.7 applies to most 50 (3 SMA coaxial cables
with plastic dielectric.

11801A User Reference 113




Graticules

174 . it Detail




Hardcopy

A variety of printers and plotters are supported for producing a
paper copy of the display. This section will cover how to confi-
gure your systern for most printers. Also, refer to your printer
manual for the proper printer settings.

Installing the Connect the printer to the 11801A. Depending on the printer, you
Printer will want to use the PRINTER connector, the GPIB connector, or
the RS-232-C connector,

GPIB Connecior

RS-232-C N
Connector - ﬂ %

a0

PRINTER Connector

GICIOIC [OFOROXO (OFO)
ngg gég;ggéggg

Printer Connectors on Rear Panel

& PRINTER is the appropriate connector for Centronics®-com-
patible printers. This is the standard interface for the 11801A
and no speciai configuration of the 11801A is required.

E GPIB is the General Purpose Interface Bus parallel interface
connector. Use a standard cable fiftean meters or less In
length. If you are not using a controller 1o initiate the hard-
copy, set the GPIB Mode parameter of the 118C1A to Tatk
Only and set the printer to Listen Only or Listen Always mode
(address 31). Setting GPIB parameters Is explained on
page 104.
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RS$-232-C is a serial interface connector. Use a standard,
straight-wired cable with male connectors on both ends.
Hard fiagging is used, so all lines must be connected. Do not ©
use a null modemn cable. The 11801A acts as a DCE device.
Connecting the 11801A to a computer also requires a
straight-wired cable, but soft flagging rmay be used.

The RS-232-C parameters baud rate, parity, and number of
stop bits, of the 11801A should be set o match those of the
prirter or computer, When you connect a printer to the
FS-232-C connector, you may also need to set the RS-232-C
flagging to Hard. Setting RS-232-C parameters is explained
on page 192. :

116

in Detail




Hardcopy
Parameters

Set the printing properties of the 11801A using the Hardcopy
pop-up menu in the Utility1 major menu. This menu includes
seiectors for seven types of printers and for specific options

available with some printers.

Hardcopy

Hardoopy Parametsrs

Printer

Calar Map

‘Herizontal  Bi

Comp

nHex
acted

i

Bitmap
Scraen

IR PcERY T
E-APR-38

:

Erhanced

Accuracy

The Hardcopy Pop-up Menu
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Hardcopy

Prirter setection and
the associated
parameters are not
affscted by
initialization.

Printer Selections

The selectors in the Printer section of the Hardcopy pop-up menu |
determine the printing configuration of the 11801A. The settings
of the other hardcopy parameters will vary according 1o the
printer that is selected. When you change one of these parame-
ters, you are setting its defauit vaiue for the selected printer type.
These settings are not changed when you initialize the 11801A.

8 Pin supports several eight-pin dot-matrix printers, including
the Tekironix 4644, Epson® FX80 and Epson EX800. The
IBM® ProPrinter® and Epson RX80 may also be used, but
ardy the HiRes screen format provides useful output for these
printers. All the supporied prirters typically use the PRINTER
{Centronics) connector,

Set the configuration switches on your prirter as recom-
mended in Its manual except set No Auto Line Feed, No Perf
Skip, and inbuf On.

24 Pin supports the Extended Epson command set for 24-pin ¢
dot-rnatrix printers, inciuding the Epson LG500, Epson
LG1000, NEC® P8, and NEC P7. These printers typically use
the PRINTER {Centronics) connector.

Set the configuration switches on your printer as recom-
mended in its manuail except set No Auto Line Feed, No
Auto-Carriage Return, No Perf Skip, and Inbuf On.

Tek 4692 supports the Tekironix 4692 color graphics copier.
The Tek 4693D may also be used when set {0 4692 emula-
tion, Full Color, Maximized by Interpolation, and Portrait
Mode. These printers typically use the PRINTER {Cenironics)
connector.

Tek 4696 supporis the Tekironix 4686 and 4695 color inkjet
plotters. These printers typically use the PRINTER (Centron-
ics) connector.
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m  Tek 4697 supports the Tektronix 4697 ColorQuick™ Ink-Jet
printer. This printer typically uses the PRINTER connector.

®  Bitmap Dump provides the ability to acquire the screen data
for external processing. For example, you can use this option
to send the display data to a computer. The format of this
information is determined by the Data Format selector. (Data
format is discussed on page 121.) You wili typically want (o
use the GPIB or RS-232-C connector for this type of transfer.

B Alt Inkjet supports the HP ThinkJet and HP LaserJet printers,
The ThinkJet shouid be used in HP graphics mode, not
Epson emulation mode. For the HP ThinkdJet, either Draft or
HiRes screen mode may be used, but HiRes mode will be
very slow. Oniy Draft screen mode will produce usable output
with the HP Laserdet. Either the PRINTER (Cenironics ) con-
nector, R$-232-C connector or the GPIB connector may be
used.

®  HPGL supports the HPGL color plotter command set. When
HiRes is selected under Screen Format, an HPGL hardcopy
will show graticules, axis labels, all waveforms and the major
menus at the bottom of the screen. You can suppress the
plotting of the major menus by selecting Draft under Screen
Format. Color graded displays are not plotted with HPGL.
Supported plotters include the Tek HC100, HP-7475, and
HP-7550. These printers can be connected {o the PRINTER
(Centronics) connector, The HP-7474 and HP-7550 may be
connected to the GP1B or RS-232-C conpector.

Color Map

The selections in the Color Map section of the menu become
available whenever a color printer or ploiter is selected. A color
selector is available for selected elements of the display. To
change a color, simply select the element in the menu, then use
the control knobs or keypad pop-up menu to adjust the selting.
To restore the color map 1o its factory default settings, touch the
Default Color Map selector.
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The color selections are expressed in terms appropriate fo the
selected printer. When Tek 4682 is selecied, the colors are ex-
pressed as hexadecimal RGB values. For the Tek 4696 selection,
thirteen color name selections are available, HPGL supports pen
numbers O to 8.

Screen Format

The Screen Format Selector provides several qualities of hard-
copy output. Different format seleclions are avaiiable for different
printer types.

Hiktes produces an enhanced contrast dispiay on printers
with limited gray-scale capability. Selected items, including
windows, are highlighted for easy identification.

Drafi produces hardcopies faster than HiRes mode, but
sacrifices some gray-scale capability.

Reduced produces low-resolution hardcopies a quarter of the

size of Draft hardcopies. Advantages are quicker printing and

use of less memory.

Screen produces an exact color replica of the screen without
reformatiing 1o enhance features. Available for color printers
and plotters only.

Dithered reduces saturation and increases contrast by dither-
ing icons and selector backgrounds. May be used with
Tek 4692, Tek 4696, Tek 4697, and Bitmap Dump.
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Hardcopy

Direction

The Direction selector contrcls whether information is sentio a
printer as horizontal rows or as vettical columns. For most print-
ers, this has the effect of rotating the image by 80°. Some
printers will produce an image more guickly in one direction than
in the other. When Direction is set {0 Horizontal, screen informa-
tion is sent to the printer by horizontal rows starting at the top left
corner of the display. When it is set 10 Vertical, the information is
sent by vertical columns starting at the bottom left comer of the
display.

Data Format

When Bitmap Dump is selected, the screen data is transferred as
an ASCHl title block followed by a pixel data block. The format of
the pixel data is determined by the Data Format setting. Touch
this selector to cycle through the four available formats.

®  Binary mode bytes of pixel data are sent as a stream of
binary values without delimiters.

® Binary Compacted mode pixel data are compressed before
being sent. See the discussion of compression, below.

® BinHex mode converts every four bits into a hexadecimal
character. Each line is terminated by a new-line character,

® BinHex Compacted mode pixel data are compressed and
then converted into BinHex characters,

Title Block ~consists of three character strings terminated by
new-line characters. The first line contains the firmware version
numbers, time and date, and the 11801A 1D number, The second
and third lines give the number of pixels per display line and the
number of display lines, respectively. In Binary mode, the title
block is terminated by a NULL character.
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Hardeopy

Making a
Hardcopy

The
HARDCOPY
Button

Pixel Data Compression — significantly reduces the size of the
pixel data block. Without compression, each data byte contains
a single three-bit pixel. With compression, two pixels are stored
in the six low-order bits of the data byte, and the two high-order
bits are a repetition encoding with the foilowing meaning:

Repetition Encodings

Bit7 Bit6 Meaning
0 1 Pattern repeats once
1 0 Pattern repeats twice
1 1 Pattern repeats three times
¢ G Following byte(s) contain repetition count

If the second byte of the pixel block has a value in the range
4-225, it is the pattern repetition count. if the value is 1-3 decimal,
it is the high order bits of a 10-bit repetition court, and the third
byte of the pixel block contains the eight lower-order bits.

Quiput Port

The Output Port selector allows you to choose GPIB, RS232C, or
Centronics (the PRINTER connector). The selection must match
the rear panei connection.

Once you have installed a printer and configured the 11801A
properly, you can make a hardcopy of the screen by pressing the
HARDCOPY button on the front panel.

AN

ACQUISITION J— sequmece oo
RN
o o(@a -0
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Do not tumn off the
. 11801A or perform
- diagnostics until the
‘ hardcopy is

complete.

Terminating A
Hardcopy In
Progress

Hardeopy

When you press the HARDCOPY bution, the display freezes for a
short time. The shades of intensity on the display may be altered,
The printer starts printing immediately.

The length of time that the display Is frozen depends on the
hardcopy mode, complexity of the display, and memaory available
for hardcopies. During this pause the 11801A formats and buffers
the print commands.

After the pause, the 11801A retumns to normal operation and
continues to print the hardcopy. When the display becomes
active again, you may operate the 11801A without affecting the
hardcopy being printed.

You can also initiate a new hardcopy at this point. The 11801A
will attomatically queue multiple screen displays for hardcopy
output. The number of hardcopies that can be queued is subject
to the amount of available memory.

When the hardcopy is printed, & message is displayed. The
hardcopy is not complete until this message appears. You should
not turn off the 11801A, perform selftest diagnostics, or use the
Extended Diagnostics menu until the hardcopy is complete, or
the hardcopy will be terminated before it is finished,

You can terminate a hardcopy by selecting Hardcopy Abort, in the
Hardcopy pop-up menu. A message will appear stating that the
hardcopy has been canceiled.

You can also terminate the hardcopy while the screen is still
frozen by pressing the HARDCOPY button a second time,
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Hardcopy The following table summarizes the factory default seitings
Defauits associated with each printer selection in the Hardcopy pop-up
menu. These settings are not affected by initialization.

Hardcopy Defauits
Printer Screen Direction Data Gutput Port
Format Format

8 pin HiRes N/A N/A Centronics
24 pin HiFes N/A N/A Centronics
Tek 4682 Screen Vertical N/A Cenironics
Tek 4696 Dithered Verticai N/A Centronics
Tek 4697 Dithered Horizontal N/A Centronics
Bitmap Screen Vertical BinHex Centronics
Pump Compacted

ARt inkjei Draft Horizontat N/A Centronics
HPGL HiRes N/A N/A : Centronics

The default settings for the color map associated with a color
printer sefting may be recovered by selecting Default Color Map
in the Hardeopy pop-up menu,
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The 11801A can display histograms constructed from the se-
S lected trace’s waveform data. You can display either a vertical
(voltage) or horizontal (time) histogram. Only one type of histo-
gram can be displayed at a time.

Tek

146, 5V

~153mV !

16.15us 1.8%ns-div

Top  14.%5m¥  Mean 16.1oas uxle 9,713%
Btm ~42.50V RMSA 158.3ps kxds 96.686%

16.180s PPk E22.2ps uit3de 188%
Hits 539 WHims gl

Infinite
Continuoug

A Histogram Displayed on an Eye Diagram
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Histograms

To create a histogram, use the Persist/Histograms pop-up menu.
You can specify the seclion of the selected trace used to deter-
mine the histogram and set histogram scaling to either linear or
logarithmic, You can specify that acquisition stop after a set
nurmnber of tfrace acquisitions or after a set number of samples
have been acquired.

FPersistencesHistograms

A
M1
Lontinuous Main

The Persist/Histograms Fop-up Menu
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Displaying a
Histogram

Histogram
Controis

Histograms

To tumn on the histogram display, press the DISPLAY MODES
button, touch Persist/Histogram and then touch either the Vertical
Histogram Or Horizontal Histogram selector. This changes the
display mode to infinite persistence if the current mode is normal
of variable. If the current display mods Is color graded, it won't
change. When the histogram display is tumed on, the waveform
record length is set to 512 points. if the record length was greater
than 512, you will see a message informing you of the change in
record length.

A rectanguiar boyx, used to specify the section of the selected
frace used to generate the histogram, is displayed when histo-
grams are tumned on. If the display is in color graded mode when
the histogram display is tumed on, the histogram s initialized
with data from the color graded display.

Note that the color graded display does not make a digtinction
between the selected trace and non-selected traces when the
histogram is initialized with data from the color graded display.
Thus it is possible to get samples from non-selected traces in the
histogram data (if the histogram box encompasses any non-se-
fected trace). Therefore, when using the color graded mode,
dispiay only one frace or maintain enough vertical separation
between traces so they don’t overlap. Also, histograms can be
displayed (calculated) after waveforms have been accumulated
in color graded mode {(even if acquisition has been stopped),
whereas they cannot in infinite persistence mode.

By using dual graticules, you can acquire histograms on two
traces simultaneously. Display one trace on each graticule, and
set up a histogram for each trace. Only the histogram for the
selected axis is displayed, but both are acquired,

The histogram display can be affected by several controls. You
can specify which part of the selected trace is used to calculate
the histogram. You can stop acquisition based on the number of
waveforms acquired or the number of histogram samples ac-
quired. You can set how often the histogram display is updated
with new data and you can set scaling to logarithmic or linear. Ail
the histogram controls are [ocated in the Persist/Histograms
pop-up menu.
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Histograms

Changing the Size of the Histogram Box
To change the section of the selected trace used for the histo-

gram, touch either Vertical Limits or Horizontal Limits. Touching the

Vertical Limits selector assigns the top knob to Upper Limit and
{he bottom knob to Lower Limit. Touching Horizontal Limits as-
signs the top knob to Left Limit and the bottom knob to Right
Limit. Tumning either knob will change the position of the assigned
edge of the histogram box, thus limiting the part of the selected
trace used for the histogram.

The vertical and horizontal limits of the histogram box can be set
without turning on the histogram display. To set the size and
jocation of the histogram box without turning on the histogram
display, touch either Vertical Limits Or Horizontal Limits first without
touching either the Vertical Histogram Or Horizontal Histogram
selector. This way, you can set up your histogram limits before
you begin acqguiring your data.

Histogram limits are set separately for each displayed trace. And
because a histogram applies only o the selected trace, if you
select a different trace, the histogram display will disappear. If
you then reselect the original frace, the histogram display will
reappear. This enables you to display several traces, each with a
different histogram display. (Remember that only one histogram,
that of the selected trace, can be displayed at a time.)

Histogram limits are expressed in axis units (usually volts and
seconds), but are actually determined by screen position. The
histogram limits will remain fixed on the screen regardless of
changes in vertical or horizontal size and position.
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Histograms

Limiting Acquisition

You can limit acquisttion based on either the number of wave-
forms or the number of samples, or *hits,” acquired in the
histogram. These functions are controlied by the Set N and Stop
N selectors In the Persist/Histograms pop-up ment.

To Himit acquisition based on the number of waveforms acquired,
display the Persist/Histograms menu and touch Set N Waveforms.
This assigns the knobs to limit the number of waveforms ac-
guired. The range for the number of waveforms acquired is 110
2321 (approximately four billion). To begin conditional acquisi-
tion, touch Stop N Waveforms. Acquisition will stop when N
waveforms have been acqulred.

The number of waveforms left to acquire is shown in the lower-left
corner of the display.

To limit acquisition based on the number of histogram hits, first
touch Set N Samples. This assigns the knobs 1o limit the number
of samples acquired. Using the knobs, set the number of sam-
pies you wish to acguire. The range for the number of samples
acquired is 1 to 232-1 (approximately four billion). To begin
acquisition, touch Stop N Samples. Touching this selector starts
acquisition, which then continues untit N samples have been
acquired.

The number of samples left to acquire is shown in the lower-left
corner of the display.

Thus, there are two steps 1o stop acquisition based on the num-
ber of samples acquired:

[ Stép 1. Set the number of waveforms or samples using Set
N Wims Or Set N Samples.

[ ] step2: Begin the acquisition by selecting Stop N Wims or
Stop N Samples.

If you want to stop the acquisition before the conditional acquisi-
tion completes, press RUN/STOP.
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The data that appears in the histogram readout is calcutated as
waveforms are acqulred. The histogram display is updated
based on the Refresh Rate.

. Zns div
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EMSA 245, 2ps |uxlde  95.625%
PPk 1.76ns |exdec 99.656%
Hits 4357  Hfms 445

Number of
waveforms or
samples left to
acquire is shown
here

Using Stop N Wfms
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Histograms

Changing the Refresh Rate

The rate the histogram display is updated can be varied from five
seconds to three minutes (180 seconds). To change how often
the histogram is updated, touch Refresh Rate. You can now tum
either of the control knobs to change the time between updates
or you can use the knob pop-up menu 1o enter the time directly.

Changing Scaling

You can set the histogram scaling to either linear or jogarithmic.
To change the histogram scaling, touch Histogram Scaling. Linear
scaling better [Hustrates the relative quantity of various data,
while logarithmic scaling provides better detail at the edges of
the histogram. Histogram scaling is a display feature; it does not
affect the histogram data.
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Histograms

Clearing the Histogram Data

To clear the data in the histogram display, touch the Clear selec- |
tor in the Persist/Histogram pop-up menu or touch the Clear Trace
selector in the Remove/Clr pop-up menu

Histograms cannot be displayed for stored traces. Histograms
can be displayed for calculated traces if the calculated trace
comains at least one active channel, even if the caiculated trace
contains a stored trace.

The Histogram In the major menu area of the display is a readout of histogram
Readout characieristics. Included in the display are the values for the
position of each of the sides of the histogram box, statistical
values and measurements.

Tap 14.0mY Mean 16,1548 8. 940%
~42, Sm¥ RBMSA 171ps 97.822%

16. 1% PrPKk 1.848ns 188%
its 1 282

Histogram Readout Appears Below the Trace Display

= Top, Bim, Lft, and Rgt represent the position of each of the
sides of the histogram box, in appropriate axis units. That is,
Top and Bim values are given in volts; Lit and Rgt are given
in seconds.

®  Mean is the average value of all the acquired points within
the histogram box, Pk-Pk is the difference between the most
positive acquired point and the least positive acquired point,
when Vertical Histogram is selected. When horizontal Histo-
gram is selected, Pk-Pk is the difference between the
lefl-most data point and the right-most data point within the
histogram box.
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®  RMSA is the RMS deviation (also known as standard devi-
ation). u-k1o represents the percentage of waveform points
which fell within one standard deviation of the mean. p+2¢
and u-H3c represent the percentage of waveform points
which fell within two and three standard deviations of the
mean, respectively.

B Wims is the number of waveforms that have been acguired
since the histogram display was fumed on. Hits is the num-
ber of waveform data points that have falien inside the
histogram box.
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Horizontal Controls

Horizontal lcon

Knob Labels

PanfzZoom
Selector

The horizontal controls let you set the horizontal size and place-
ment of your traces. Touch the horizontal icon (<) to access
these controls.

Tek
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Status

Horizontal Controls
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Horizontal Controls

Setting
Horizontal Size
and Position

Touch a knob fabel
to display the
Keypad pop-up
menu. This lets you
" set horizontal size
and position
rnumerically, or
quickly setthem to
maximumor
minimum Hmits. 1t
also lets you set the
knob resolution.

You can change the horizontal magnification, or size, of a trace.
You can also move the trace left or right to see different portions
of the trace. This is called adjusting the horizontal position. To do
eiiher of these, touch the horizontal () icon. This assigns the
knobs to adjust the horizontal size (fop knob) and position (pot-
tom knob) of the selected race.

The axis label! for the left edge of the graticule is slightly different
than the horizordal position of a trace. This is because fraces
extend slightly beyond the edges of the graticule. The illustration
on the previous page shows the main position (the knob label) is
58.5 ns, and the left edge of the graticule is 58.5 ns.

If you want to change the size or position of a different race,
touch the desired trace 1o select it. Then you can use the knobs
o adjust horizorial size and position.

Interactions With Other Traces

The knob labels teli you whether the selected frace is from the
main time base or a window time base.

All traces from the main time base share the same size and
position. If you change the size or position of orne main trace,
you will change the size or position of all of main traces.

All fraces from window time bases have the same horizontal size.
If you change the horizontal size of one window trace, you will
change the horizontal size of ali window traces. Each window
trace can have a unigue horizontal position.
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Pan/Zoom

Pan/Zoom does not
change the way
trace data is
sampled and
recorded, it only
changes the way the
trace data is
displayed.

Horizontal Controls

Pan/Zocom allows you to magnify any portion of the selected
frace to examine it more closely. You can magnify (zoom) the
selected trace 1o the point where each digitized sample appears
on the display, and you can move the magnified trace left and
right (pan} to examine any part of the trace.

The maximum magnification is determined by the trace record
length, which is described in the Record Length section of the
user reference manual. The trace display area is 512 pixels wide,
$0 you can magnify a 5120-point frace up to 10 times. A
512-point trace already dispiays only one digitized sample per
pixel, and cannot be magnified.

Whenever the - icon is highlighted, the lower right corner of the
display shows the Pan/Zoom selector. Normally, Pan/Zoom is off,
and the knobs are assigned to horizontal size and position.
When you touch the Pan/Zoom selector o set it on, the knobs are
assigned 1o Horz Mag (Zoom) and Horz Pos Gr {Pan).

You use the top knob, Horz Mag, o specify how much magnifica-
fion you want on the selected trace. You use the bottomn knob,
Horz Pos Gr, to position the segment of the race that you wani to
view onto the display. The knob label status area shows how
many trace data points are not shown because they are off the
left end of the screen. When you set Horz Pos Gr 10 zero, you
display the leftmost portion of the trace.

You can use horizontal magnification to see the exact data points
of a trace record. Set horizontal magnification to the maximum
and turn off trace vectoring. Trace Vectoring is discussed in the
Vectored Traces section of the user reference manual. The dis-
play will show sach sampled data point of the frace.
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Changing the
: Horizontal
~_ Reference Point

Horizontal Controls

When you change the horizontal size of a frace, you magnify or
compress the horizontal scale. Normally, the same point of the
frace shows at the left edge of the display after the horizontal
size is changed. The point about which the expansion or contrac-
tion of the frace occurs is cailed the horizontal reference point.

You may find that having the horizontai reference point at the left
edge of the display is not appropriate for your fask. For example:
you have a trace that shows a rising edge of a pulse near the
center of the display. When you increase the horizontal size of
the trace, the rising edge moves off the right edge of the display.
You must move the trace 1o the left with horizontal position in
order to view the rising edge of the pulse at its new size.

You can change the horizontal reference point to keep the inter-
esting portion of the trace on the display whenever you change
horizontal size. In the example above, before you changed the
horizontal size, you could change the horizomtal reference point
{0 the center of the display. Then, the part of the trace that was In
the center of the display remains in the center of the display after
the the horizonial size changes. The current setting for horizontal
reference point is indicated by a letter next to the horizontal icon
{==). L indicates the horizontal reference point is set to Left, C
indicates Center and R indicates Right.

The horizontal reference point applies only to horizontal size. In
Pan/Zoom mode, the Horz Pos Gr setting serves a similar pur-
pose.

Use the Herizontal Desc pop-up menu of the Waveform major
menu to control the horizonial reference point. The pop-up menu
has three selectors in the section labeled Horizontal Reference
Point: Left, Center, and Right. The selector for the current setting
is highlighted. Touch the selector that corresponds to the setting
you want.
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Horizontal Controls

In some cases, changing the horizontal size conirol {time per
division) may force the horizontal position to change. For exam-
ple, with the reference point set to Center, small main position
settings may cause the first point of the record to reach the
minimum delfay for the trigger point. Further increases in the main
size will cause the horizontal position to be moved to maintair
the minimum delay for the first sample of the record. However,
the oscilloscope remembers any forced horizontal position
changes and restores the position to its original location when
the main size is set to smaller values. If the user adjusts the main
position, when the setting has been forced to change, the
11801A does not restore the old position when main size is
decreased.
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Forizontal Controls

Horizantal Description
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Initialization

Whenever you begin a new task using the 11801A, you shouid
initialize the systern so that all settings are at “factory default.”
That way you do not get unexpected results because of settings
remaining from the last use of the 11801A.

To initialize the system settings to default, touch the Initiatize
selector in the Utilityt1 major menu, then touch Initialize in the
Verify Initialize pop-up menu.

Vertfy Initialize

14:25:13 Enhanced
B-APR~98 Aoouracy

The Initialize Verification Pop-up Menu

An alternate method to initialize is to select Initialize Setting in the
Recall Setting pop-up menu in the Store/Recall major menu.

The foliowing settings are not affected when you initialize;

w  Stored fraces, stored settings, and saved trace descriptions
= Sampling head calibration values

= Time and Date

B The following GPIB parameters: Address, Mode, and Termi-
nator

m  The following RS-232-C parameters: Baud Rate, Echo, Stop
Bits, Parity, Flagging, Delay, and EQL String

» Hardcopy parameters
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Initializing and
Erasing
Nonvolatile
RAM

You can erase all information stored in nonvolatile RAM by hold-
ing down the WAVEFORM and TRIGGER major menu buttons
when you tun on the 11801A. Release the buttons when the
lights next to the major menu buttons stop flickering. When the
power-on sequence is complete, the message “Teksecure Erase
Memory Status: erase, instrument 1D, on-tirne, and numper of
power-ups retained” will appear on the display.

When nonvolatile BAM is erased in this manner, the 11801A
writes over all nonvolatile RAM locations where settings can be
stored with the hexadecimal value FFFF and wriles the hexadeci-
mal value ABCD over all locations where fraces can be stored.
Any Enhanced Accuracy calibraticn of the 11801A is lost.

The foliowing information is ot lost when nonvolatite RAM is
erased:

& Serial number of the 11801A
m  Accumulated time the 11801A has been on
= Number of times the 11801A has been powered on

w Factory calibration constants, which are estabiished at the
factory and cannot be changed by the user or by the 11801A

® Time and Date
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Labeling

You can label active traces, stored fraces, and stored setftings for
easier identification.

A label is a string of up to ten letters, numbers, or spaces that
appears next to a displayed frace or as part of a trace or stored
setting selector in menus.
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Labels Displayed with Active Traces
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Lahbeling

Creating Labels

You cannot enter the
same label for two
tems of the same

type.

You can create and edit labels by using the Labeling pop-up
menu, shown on the next page. Select Labeling in the Utility1
major menu to display the pop-up menu. The uppermost section
of this menu contains selectors for Displayed Traces, Stored
Traces, and Stored Settings. Beneath these selectors, the selec-
tors for individual active fraces, stored traces, or stored settings
appear. If there are more stored traces or stored settings than can
be digplayed at once, use the Page? and Page | selectors to
scroli through the menu. '

To create or change a label, select the item you want 1o label
from the Labeling pop-up menu. For example, select Stored
Trace, then select the stored frace you want to label. You can
then type the label by touching the character selectors in the
lower half of the menu. (Letters are laid out as if they were on a
standard keyboard.) The selectors beneath the characters allow
you 1o choose Upper Case letters, Lower Case leflers, Numbers
{(which inciude some punctuation and symbois), Graphics, Greek
letters, or Other characters. You can mix character types within a
label. As you type, the label appears in the selector, just below
the frace or setting number. A maximum of 10 characiers can be
used for a label.

Use the Back Space selector 10 correct errors as you type a label.
Touch Erase to completely erase the selected label. Use the Exit
selector to leave the pop-up menu. When you leave the pop-up
menu, new labels are entered automatically. If you want to enter
a label without leaving the Labeling menu, touch the selector for
the labeled item in the menu.

You cannot use the same label for two items of the same type
{for example, two active traces or two stored traces). if you
attempt to enter a duplicate label, the emmor message “Duplicate
label” appears on the display and the previous labe! is restored.

You can use automatic labeling if you don't want to enter labels
yourself. Automatic labeling labels the trace with its trace de-
scription. For example, if you turn on channel 2, the label
attached to the trace will be M2. If you define a trace using the
Def Tra pop-up menu, the label will be the trace description, up to
10 characters. To enabie automatic labeling, touch the Label
Mode seiector to set it to autormnatic.
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Labeling

When you store a labeled trace, or create an active trace that
displays a stored trace, the label will be copied to the new trace
unless this would duplicate a label on another frace in the same
class.

Labeling

Manual
Main

Ofs
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The Labeling Pop-up Menu
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tabeling

Displaying
Labels with
Traces

Changing the trace description of an active trace will not change
the label of the frace.

Labels of displayed traces may be displayed on the screen with
the traces. When Displayed Traces i$ selecied, Display and
Position selectors appear to the right of the trace selectors in the
Labeling pop-up menu. Tuming on Display will cause the labeis {0
appear with the traces. Labels will appear in the selectors for all
traces whether Display is turned on or off.

Labels that are displayed on ihe screen move with the fraces.
You can position each label reiative to its trace. Select Position t0
assign the knobs 1o set the vertical (fop knob) and horizontal
{bottom knob) position of the label. The iabel position is relative
to a gpecific point on the trace. By changing the horizontai
position of the labei, you are changing the peint the label will
follow. By changing the vertical label position, you can specify
the vertical offset of the label from the point. if the trace record
point is out of the range of the graticule, the label will remain at
the top or bottom of the graticule.

You can select a trace by touching iis displayed label,
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Mask Testing

The 11801A enables you to perform mask testing using the Mask
Testing pop-up menu. The Mask Testing menu allows you io
create, edit, delete, and activate masks.
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Mask Testing

Masks are created using the Mask Testing pop-up menu. To
dispiay the Mask Testing menu, press the DISPLAY MODES
button, then touch Mask Testing. You can create up to 10 masks,
of up to 50 points each. The Mask Testing menu also enables you
1o specify that acquisition stop after a set number of tfrace acqui-
sitions or after a set number of mask hits have been acquired. To
remove the Mask Testing ment, touch Exit.

Maok Testing

B Points Undefined Undefined Undefined Undefined

Undefined Undefined Undefined Undefined Undefined

Total 4 Maskd Magk/
Mas ke
askd
Magikld

Infinite
Continuous

The Mask Testing Pop-up Menu
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Creating Masks

For more details on
Stored Settings, see
page 207.

Mask Testing

A mask is created by moving a cross-hair cursor on the display
and adding or deleting polnis as required. You can edit or use the
masks at any time by selecting the Mask Testing pop-up menu
from the Display Modes major menu.

To create a mask, press the DISPLAY MODES bution, and then
touch Mask Testing. This brings up the Mask Testing pop-up
meni:. To create a new mask, select any one of the “MaskN”
labels, for example, Mask1. Next, fouch Edit Mask Definition. This
displays the mask editing screen. A cross-hair cursor is located
at the center of the display. The cursor is moved by turming the
knobs. The upper knob is assigned 10 Mask Cursor X and the
bottom knob Is assigned t0 Mask Cursor Y.

To add a point to a mask, use the cursors 10 locate the cross-hair
cursor over the location where you want to add a point. Touch
Add Point. To delete a point from a mask, locate the cursor over
the point to be deleted. Touch Delete Point. When you are fin-
ished creating the mask, touch Exit Mask Editing.

To edit an existing mask, touch Mask Testing in the Display
Modes major menu. Select the mask you want 1o edit by touch-
ing the appropriate MaskN Definition selector and then touch Edit
Mask Definition. You can now add or delete points as described
previously,

Storing Mask Definitions

Masks are saved with stored setftings, so you can save sets of
masks by defining them, then storing the instrument setting. For
the same reason, any defined masks will be overwritten whenev-
er you recall a stored setting or initialize the 11801A.

11801A User Reference 151




Mask Testing

BEGm s

2nssdiy

iE
Mask 1

7 Points

Editing a Mask

152

in Detaif




Mask Testing

Masks are created by connecting the points independert of the
order they are entered. Poinis are connected by sorting the
points into eft-to-right order and grouping them across a diago-
nal from the left-most point o the right-most point. If two points
share the same horizontal position along either the left or right
edge of the mask, then the diagonal runs from the top left-most
point to the botiom right-most point. Points below the diagonal
form the bottom boundary of the mask; points above it form the
top boundary. Thus, it is difficult to make masks that have con-
cave sides. (See Hints for Creating Masks, below.)

The illustrations on the following pages show how mask points
are connected when you edit a mask.

Deleting Masks

To delete a mask, first display the Mask Testing menu. Select the
mask o delete hy fouching the MaskN selector and then touch
Delete Mask Definition.

Hints for Creating Masks

To ensure the best results when creating masks, remember the
following:

= Locate one point along the left edge or right edge of the
mask further left or further right than any other. You can stiil
create straight lines along the edge; just place one point
further left or right than the others on the edge.

»  Points are connected left to right.

= Ali poinis above the imaginary line between the left-most
point and the right-most point are grouped together as the
“top.” All points below the imaginary line between the left-
most and right-most point are grouped together as the
“pottom.” Thus, an added point that falls below the imaginary
line will be added, in left-to-right order, to the bottom group of
points. And an added point which fails above the imaginary
line will be added to the top group of points.
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Mask Testing

Top/Bottom
These Poirts Form Dividing Line
the Top of the Mask {Not Displayed)

Left-Maost These Foints Form Right-Most
Paint the Bottom of the Mask Point

Points are Added Left to Right, to Either the Top or Bottom of the Mask

» If you wish to create a mask with a concave area, create
several masks ta cover the same area. Data falling into two
overlapping masks is counted only once as part of Total.
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Mask Testing

Mask With Point Added
Below Top/Bottom
Dividing Line

Mask With Point Added
Above Top/Bottom
Dividing Line

Tt

Where a Point is Added Affects Mow Points are Connected
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Mask Testing

Starting Mask
Testing

After exiting mask editing, masks will remain on the display.
However, mask testing does not begin automatically. To initiate
mask testing, display the Mask Testing menu, and touch Cournt
Mask Hifs.

Mask counts are allowed only in Infinite or Color Grading display
modes. If the display mode is either Normal or Variable when
mask testing is initiated, the display mode is switched to Infinite
Persistence. If the display mode is Color Grading, then the
display mode isn't changed. if the display mode is Color Grading
when mask testing is fumed on, the mask count data is initialized
with data from the color graded display.

Note that the color graded display mode makes no distinction
hetween selected and non-selected traces. Thus, if your mask
overlaps a non-selected frace in Color Grading mode, the mask
will contain samples from the non-selected trace. To avold this,
maintain enough vertical separation between traces o prevent
overlap. Masks are not allowed on stored traces, though masks
can be applied to calculated fraces with stored components (for
example, M1 - STO1).

When mask testing begins, the mask count readoult, just above
the Mask Testing selector, begins displaying results. There are
three boxes which contain the mask count readout.

The numbers in the three boxes are:
» Jotal number of hits (data points within all masks)
s Total number of waveforms acquired

= Number of hits in each mask

Total is the sum of data points that fall inside all of the defined
masks. This number takes into account the overlap between
masks. That is, if a data point falls into two overlapping masks,
the data point wili be counted only once.

Wims is the number of waveforms which have been acquired.
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To turn on mask
counting, select
Count Mask Hits in
the Mask Testing
pop-up meny.

Mask Testing

Hotal 1416 Mask3d 2 Mask?

Wfms 784 Maskd askd

Maskl Mas 3
Mazkid

Infinite
Continuous

Mask Count Readout

Mask1 through Mask10 show the number of data points that have
fallen inside the named mask.

When mask testing is initiated, the readouts are active as long
Mask Testing is selected (Mask Testing is hightighted). Like the
histogram display, the counting is continued in the background
as long as the Display Modes major menu is displayed even if
you select the Persist/Histograms pop-up menu. Counting is
cancelled if you select another major menu,

Masks are global. That is, all fraces share the same masks.
However, only data from the selected frace Is counted when
mask testing is on, even if other traces fall within the mask
boundaries, (As described earlier, mask testing in Color Grading
mode is an exception; samples from all traces are counted in
Color Grading mode.) When you select another frace, all mask
counts are cleared.

Clearing the Hit Count

To clear the counters in the mask readout, display the Mask
Testing menu and select Clear Hits. This sets the counters for the
various masks, the total hits and waveform counters o zero, in
addition to clearing the waveform data for the selected trace,
Like histograms, these counters are cleared by any implicit or
explicit clearing of the waveform data such as selecting Clear
Trace from the Remove/Clr POP-UP Menu.
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Mask Testing

Limiting Acquisition

You can Hmit acquisition under mask testing based on either the
number of waveforms acquired or the number of mask hits de-
tected. These functions are controlled by the Set N and Stop N
selectors in the Mask Testing pOp-Up Menu.

To limit acquisition based on the number of waveforms acquired,
display ihe Mask Testing pop-up menu and touch Set N Wims.
This assigns the knobs to limit the number of waveforms ac-
quired. The range for the number of waveforms acquired is 1 to
232 {approximately four billion). To begin conditional acquisition,
touch Stop N Wims. Acquisition will stop when N waveform
records have been acquired.

The number of waveforms left to acguire is shown in the lower-left
corner of the display.

To limit acquisition based on the number of samples acquired,
first fouch Set N Samples. This assigns the knobs 1o limit the
number of samples acquired. Using the knobs, set the number of
samples you wish to acquire. The range for the number of sam-
ples acquired is 1 to 282 (approximately four billion). To begin
acquisition, touch Stop N Samples, Touching this selector staris
acguisition, which then continues untif N samples have been
acquired.

The number of samples left to acquire is shown in the lower-left
comer of the display.

Thus, there are two sieps to stop acquisition based on the num-
ber of samples acquired:

[(] step 1: Set the number of waveforms of samples using Set
N Wfms Or Set N Samples.

[[] step2: Begin the acquisition by selecting Stop N Wems or
Stop N Samples.

If you want to stop the acquisition before the conditional acquisi-
tion completes, press RUN/STOP.
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Number of wave-
forms left to acquire
is shown here

Mask Testing

Tek

527.8mY -

~&72mV. :
37.24ns fngsdiv 57 .24ns

Tatal 1298 Mask3 HMas ks i

Wfms 558 Magkd Mas kB

Maskl 1288 MaskS Masikd
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Maskl8

o )

L

Using Stop N Wims
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Measurements

Measurements are numeric readouts of properties of a trace.
Measurements are updated continuously so that as the signal
changes the numeric readouts change also. You can seiect up to
six measurements for each of your traces. The readouts of the
measurements of the selected trace appear in the Measure major
menu. The measuremenis are listed in the table below and on the

next page.
Measurements
Selector Measures
4 Max Maximum amplifude, the most positive peak voltage/rho

value, -

Min Minirnum amplitfude, the most negative peak voltage/
rha vatue,

Mid Middie ampiitude, halfway between maximum ampli-

' tucle and minimum amplitude.

Mean Arithmetic mean of all signal points.

RMS True Root Mean Square voltage.

Peak-Peak The voltage differance between maximum amplitude
and minimum amplitude.

y AMPItude  ( gyershoot  The difference between the maximum amplituce and
easurements the topline value, expressed as a percentage of the dif-

ference between the topline and baseline values.

Undershoot The difference between the baseline vaiue and the mini-
mum amplitude, expressed as a percentage of the dif-
ference between the topline and baseline values.

Amplitude  The difference between the topline and baseline values.

Extinct The extinction ratio; equal to the topline value divided

Ratio by the baseline value.

Noise The verticat dispersion of a irace. (Avallable in Statistics

. mode oniy.)
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Measurements

Selector

Measurerments (Cont.)

Measures

/ Rise-

The transition time of a riging pulse edga.

Fall

The transition time of a falling pulse edge.

Frequency

The reciprocal of the period.

Period

Tne time taken for one compleie signal cycle.

PropDelay

The time between mesial crossings of two different
fraces or two points on the same trace.

Timing

Measurements Cross

The time from the trigger point to a specifed level cross-
ing.

Width

The time the signal takes to go from a voltage level
crossing to the next crossing of the opposite slope.

Duty Cyole

The percentage of a period that a waveform spends
above the mesial.

Phase

The phase angle from the selected waveform to the ref-
erence waveform.

Jitter

Ve

The horizontal dispersion of the trace. {Available in Sta-
tistics mode oniy.)

7/ Area +

The area under the curve of a trace.

Area -~

Area and Energy <
Measurements

The difference between the area under the curve above
a refarenca level, and the area under the curve below
that reference lavel,

Energy

The energy represented under the curve of a trace. This
integral of the squared voltages can be divided by the
resistance of the circuit to yisld power measurements.
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Setting Up
Measurements

Measurements

Measurements are taken from displayed {races. The trace on
which measurements are based must be adjusted so that all
areas that are needed to take the measurements are visible on
the display. No pan of the trace should extend above or below
the graticule display area. if a measurement requires a full cycle,
as in frequency or period measurements, then adjust the horizon-
tal size to show at least one complete cycle of the signal. ifa
measurement requires a rising or falling edge, as in rise or eross
measurements, then adjust the horizontal size and position to
show the complete rising or falling edge.

Hardware measurements, described on page 166, are an excep-
tion. Hardware measurements are not taken from the displayed
data, and are not affected by the vertical size settings. (Hardware
measwrements are, however, affected by horizontal settings.)

Once the trace display is established, press the MEASURE bufton
o display the Measure major menu, Initially, this menu is mostly
blank. The six empty selectors are reserved as places where
measurement readouts will appear when you select your meas-
urements.

Measure Major Menu

Touch the Measurements selector to display a pop-up menu with
all the measurement seleciors available. Touch the individual
measurement selectors to take measurements of your frace. As
you select each measurement, the result of the measurement is
immediately displayed in one of the selector areas of the Meas-
ure major menu.
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ffeasurements

The illustration below shows the Measurements pOp-up menu
with two measurements, Frequency and RMS, selected. The
numeric readouts for these two measurements are in the major
menu area.

Measurements

Fmplitude i Timing
e ; ;

Select
measurements <
here

Remove the pop-up
menu here

4.97336 ] 185.13@
View the EHz ik
readouts here

Measurements Pop-up Menu with Frequency and RMS Selected
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if your Measure-

. ments pop-up menu

shows only timing
measurements,
touch the Software
Mode selector at the
top of the menu.

Deleting
Measurements

Topline/
Baseline
Catcuiation

Measurements

When the measurements you warnt are selected, you can remove
the pop-up menu by touching either the Exit selector in the pep-
up menu or the Measurements selector in the major menu area.
This lets you see the trace as the measurements are taken.

Measurements are part of the definition of a trace. When the
Measure major menu is displayed, the measuremenis of the
selected trace are also displayed.

To delete a measurement that is established on a trace, touch the
Measurements selector in the Measure major menu. In the pop-up
menu, touch the selectors for the measurements you wart o
remove. As you touch the measurement selectors, they will um
off highlighting and the measurement readouts will be removed
from the major menu area. Clear All deletes all measurements,
When you are finished removing measurements, touch the Exit
selector 1o remove the pop-up menu.

The Top/Base Method selector allows you 1o select the method of
determining the topline and baseline. You can choose between
the standard IEEE method (histograms) or an altemate method
that smooths and differentlates the waveform data before calcu-
lating topline and baseline. The alternate method is particularly
suited 10 pulse waveforms with ringing or other anomalies. Try
this method whenever the IEEE method produces unstable
topline and baseline results,

The |[EEE method is always used for statistics mode measure-
ments.
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Measuremenis

Measurement
Mode

Measurements may be taken in software mode, hardware mode,
or statistics mode, In software mode, measurements are taken
from the digitized trace data record, the same data that forms the
trace on the display. Software mode is the default.

in hardware mode, measurements are taken from the analog
signal output from the sampling head before it is digitized and
assembiled into & trace record. The 11801A uses special timer
circuits to take hardware measurements. The advantage of
hardware measuremenis is that they are performed faster than
software measurements.

In statistics mode, measurements are taken from color graded
waveform data and are based on histograms computed at the
crossing levels. You can use statistical measurements to mea-
sure “random” data such as eye diagrams. Statistics mode also
provides jitter and nolse measurements, and can be more accu-
rate for other measurements on waveforms with significant jitter
or noise.

Statistics mode can be selected only in color graded display
mode. Because the color graded database does not distinguish
between traces, statistical measurements are limited 1o one trace
per graticule. (Stored traces may be left on the display, they are
ignored by the statistical measurement algorithm.)

All 24 measurements In the Measurements POP-UP Menu can be
taken as statistical measurements. In software mode, all mea-
surements except Noise and Jitter are available. Only seven
timing measurements (Rise, Fall, Frequency, Period, Prog Delay,
Cross, and Width) can be taken as hardware measurements.
Duty Cycle and Phase are software measurements; Jitter and
Noise are statistical measurements. For example, the Rise meas-
urement can be taken as a software measurement, a hardware
measurement, or a statistical measurement. The RMS measure-
ment is not a timing measurement, and cannct be faken as a
hardware measurement.

You cannot take measurements in different modes on the same
frace. You can, however, create two or three identical traces and
take measurements in different modes on each. You can display
oniy the measurements for the one trace at a fime.
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Measurements

Statistical Measurement Considerations

A number of factors can affect measurements in statistics mode.
Most of these limitations result from the need to collect histo-
grams to determine the topline, baseline, and crossings of the
frace.

= Measurements may be incorrect if not enough trace records
have been acquired. Eye diagrams and signals with signifi-
cant noise or jitter are examples of signals that will require
many trace records for accurate measurements.

B If arising or falling edge is nearly instantaneous (relative to
the horizontal size), no data may be acquired on that edge,
and timing measurements will be incorrect or will report an
EIror.

= The 11801A may not be able 10 recognize an eye diagram if
the the areas above and below the eye crossings are closed,
or if the proximal and distal levels do not pass through the
open areas. You may need to adjust the proximal and distal
parameters so that they pass through these areas, and adjust
the mesial so that it does not.

s [f the measurement zone left limit passes through the cross-
ing of an eye diagrarm, the statistics mode algerithm will
automatically move the left limit for timing measurements. To
reset the left limit, use the defauit parameters or the
parameters of another measurement, such as Rige, 10 move
the left limit to the left of the first eye crossing.)

m If you use dual graticules, each graticule has only 128 vert-
ical values (compared to 256 for a single graticule}, so set
the vertical size as large as possible for better precision.

= The time required to take statistical measurements can vary
from a few hundred milliseconds to over a second, depend-
ing on which measurements are selected and what the
measurement pararmeters are.

Refer to the table on the next page o determine the best meas-
urement type for your application.
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Measurements

Measurerment Mode Comparison

Software Hardware Statistics
Functions All measure- Limited to 7 tim-  Full range of 24
ments except ing measure-  measurements
Noise and Jitter  ments. available.
available.
Trace All frace expres-  Only traces with-  All trace expres-
Complexity sions supported  out arithmetic siong that in-
operators or clude an active

functions are al-
lowed. Averag-
ing and envelop-
irg are allowed,
but the measure-
ment is taken

channel are sup-
ported,

from unaver-
aged samples,
Display Any display Any display Color graded
Restricions mode. Measure- mode. Measure- mode only. One
mends are taken  ments are taken  active frace per
from a single from a single graticule.
trace record, re~  {race record, re-
gardless of dis-  garcless of dis-
play mode. play mods.
Resolution  Affected by dis-  Unaffected by Affected by dis-
played vertical display or func-  played vertical
size and trace tions. Only sam-  size and trace

functions (e.g., . pling head functions {&.g.,
averaging) and  smoothing will averaging) and
smoothing. affect hardware  smoothing. Lim-
measurements.  ited to 512-point
record iength.
Speed Slower Faster Updated when
cotor graded da-
tabase i$ up-

clated (based on
refresh rate),
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Measurements

Use the Measurements pop-uUp menu of the Measure major menu
1o select the measurement mode, At the top of this pop-up menu
are three selectors: Software Mode, Statistics Mode, and Hard-
ware Mode. The selector for the current mode s always
highlighted. Touch the selector for the mode you want.

When you select Hardware Mode, the Amplitude, Area/Energy,
Duty Cycle, Phase, and Jitter measurement selectors do not
appear. If any of these measurements were established when you
selected hardware measurements, they are removed from the
frace measurements, and a message appears on the display to
warn you that some measurements have been removed, Any
timing measurements that were established are kept and
changed to hardware mode measurements.

When you select Software Mode, all existing timing measure-
mentis are kept and converted o software measurements. If the
Jitter or Noise measurements were established In statistics
mode, they will be removed when you switch to software mode.

When vou select Statistics Mode, all existing measurerments are
convened to statistical measurements. You must be in the color
graded display mode in order to use statistics mode.
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Measurements

Comparing
Measurements
to References

if you change the
axis units on a trace,
for example from
volts 10 rho, the refer-
ence values are not
changed 1o maitch
the new units, Be

" siire the reference
value is stored with
approprigte uniis,

You can establish reference values for your measurements and
have the 11801A display the measurement readouis as the
amount of variance from the reference vaiue. For example, you
can store the propagation delay through the cables that connect
to your device under test. Then, by tuming on compare mode,
you can measure the delay through the device under test with the
cable delay automatically removed from the measurement resuft,
You can also use this feature to compare measuremernts on
several different tests or parts.

You can also tell the 11801A to save the current measurement
readouts as the reference values for those measurements. If you
then turn on the compare feature, you can observe how much the
signal deviates from those references as you iune the circuit
trder test.

When the compare mode is on and measurement readouts show
difference values, the measurement readouts show a delta { A )
in the selector label to remind you that difference values are
being displayed. For example, the RMS measurement readout in
the major menu area hecomes the ARMS readout when compare
mode is fumned on. f

Measurement reference values are stored separately for each
trace. The reference values you establish for one trace will not
affect the reference values for other traces.

The compare feature affects all measurements on all fraces.
When you fum on compare mode, all measuremertt readouts
show A comparison values, even if you select a different trace.

Compare mode is turned on or off using the Compare & Refer-
ences pOp-Up menu in the Measure major menu.

You set the reference vaiues 1o the current measurement values
by touching the Save Current Meas Values as References selector.
When you touch this selector, all the reference values forthe
measurements established on the selecied frace are copied from
the current measurement readouts,
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Measurements

Compare and Reference VYalues

-115.058
ny.

189,315
L

189, Ba4
kHz

75,319

ng ns Main

Compare & References Pop-up Menu

When compare mode is off, you can use the knobs or keypad
menu o set the reference values. A selector appears inthe
Adjust References section of the Compare & References pop-up
mend for each measurement currently established on the se-
lected trace. Each of these has the word Ref after the
measurement nams, for example, the RMS Ref selector. Touch the
reference selector for the measurement reference you wart to
adjust, and both knobs are set to adjust that reference value. Turn
either knob, or touch either knob label to display the keypad
pop-up menu, to enter the numeric reference value.
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Measurernenis

Changing
Measurement
Parameters

You can remove the
annotation lines
completely by press-
ing the MEASURE
rnajor menu bution.

Once you have established a measurement on a trace, you can
find out more information about the measurernent and you can
control the way the 11801A takes the measurement by changing
the measurement parameters.

Touch the measurement readout selector in the major menu area
to see the additional information. This displays a pop-up menu
for the individual measurement. it also displays annotation fines
that overlay the selected trace displayed on the graticule. These
lines show the value of the measurement parameters that pertain
to that particular measurement.

in addition to the annotation lines, the portion of the trace that is
used by the 11801A to determine the measurement value is
highlighted when in Normal display mode, or marked by dashed
vertical lines in other display modes.

The illustration on the next page shows a typical pop-up menu for
an individual measurement, along with the annotation lines and
the hightighted portion of the trace.

Many of the selectors in the measurement pop-up menu set the
knobs to adjust the measurement parameters. As you turm the
knob, the annotation lines move to reflect the new value of the
measurement parameter. For example, in the software Frequency
pop-up menu, the Left Limit, Right Limit, Mesial, and $/N Ratio
selectors set the knobs to those measurement parameters.

The dotted line style of the annotation lines is repeated in the
relevant parameter selector in the pop-up menu for the individual
measurement.

When you remove the measurement pop-up menu by touching its
selector in the major menu area, the annotation lines remain on
the display. The knob settings remain aiso; so you can set the
knobs in the pop-up menu, remove the pop-up menu from the
display, and adjust the measurement parameter with the annota-
tion lines on the trace.
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Measurements
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A Typical Individual Measurement Pop-up Menu
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Measurements

in the Hiustration above, the Left Limit measurement parameter is
set to 36%. The left limit vertical line is positioned 36% of the
way across the graticule, and the 11801A measures the fre-
quency from the first complete cycle to the right of the left limit.
The highlighted portion of the trace shows the area being meas-
wed.

The following table shows the measurement parameters. Some
apply only to hardware measurements, some only to software
measurements, some only to statistical measurements, and
some apply to all three. No pop-up menu for an individual meas-
urement uses all these pararneters; only the ones that appliy to
that particular measuwement are shown in the pop-up ment.

Changing & measurermnent parameter in one measurement
changes it in all measurements of the selected trace that use that
parameter.

SW HW Stat Name Definition

¥ Baseline The 0% level on which proximal,
mesial, and distal levels are
based. When tracking mode is on,
the 11801A repeatadly determines
the baseline and you cannot ad-
just it. When tracking mode Is off,
you can set baseline, or you can
have the 11801A set it once by
touching the Setup selecion.

e »  Data Interval Determines whether the measure-
ment will be taken from one cycle
of the trace or the entire measure-
ment zone.

¥ Digpersion Selects the peak-to-peak or
AMSA (standard deviation) statis-
tic for the Neise and Jitter mea-
surements.
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Measurements

Measurement Parameters (Cont,)

SW HW Stat Name Definition

v Distal The distal {most distant from the

origin} voltage tevel, Rise and fall
times are meastired between the
proximat and distal voltage levels,
which are typically 10% and 90%
of the baseline to topline voltages.
May be set as a relative [percent)
or absolute (volts) value.

sl Filtering The number of successive sam-
ples that must cross a threshold
level before the transition is con-
sidered valid. Noisy signals wili be
most affected by filtering.

» Histoegram The number of points in the histo-
Points grams taken for Jitter and Noise
measuremenis. This parameter
cannot be adjusted, but appears
in the Jitter and Noise pop-up me-
nus as Hist Pts.

- Jitter Level The level at which the Jitter mea-
surement is taken, in volts. This
parameter cannct be adjusted, but
appears in the Jiter pop-up menu
as Jitt Lvl. This parameter will be
affected by the Jitter Location set-
ting.

= Jitter Locationr  The location of the histogram for
the Jitter measurement. May be
Mesial or Eye Cross. If the 11801A
does not recognize the signal as
an eye diagram, onily Mesial is
available.

I #  Left Limit The beginning of the trace meas-
urement zone.
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Measurement Parameters (Cont.)

SW HW Stat Name Definition

= Level Mode in absolute level mode, you sef
proximal, distal, mesial, and refer-
ence levels in absolute voltage
values. In refative level mode, you
set these pararmeters in terms of
percentages of the baseline to
topline distance.

o  Mesial The middle voltage lavel, ex-
pressed as a percentage of
baseline o fopline distance. May
be set as a relative {percent) or ab-
solute (volts) value.

# Noise Location The location of the histogram for
the Noise measurement. May be
Baseline or Topiine.

oo ¥ Proximal The proximal (closest from origing
voliage level, Rise and fall times
are measured between the proxi-
mal and distal voltage levels,
which are typically 10% and 90%
of the baseline 1o topline voltages.
May be set as a relative {percent)
or absolute {volts) value.

» » » Reference The transition crossing voltage
Level level. May be set as a relative {per-
cent} or absolute {volts) value.
s » Right Limit The end of the trace measurement
Zone.
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Measurements

Measurement Parameters (Cont.}

SW HW Stat Name Definition

e S/N Ratio The amplitude of a noise rejection
band centered on the mesial level.
Transitions through the mesial
levetl are qualified by S/N ratio by
the requirement that the signal en-
ter the noise rejection band and
leave the band at the opposite
fimit with the same slope and with
no intermediate values outside the
noise rejection band. S/N ratio
may be set to any value from 110
99. The reciprocal of the number
is the fraction of the topline 1o
baseline distance that the noise
rejection band extends above and
below the mesial line. Fora 1V
peak-to-peak signal, S/N ratio of
20 creates a noise rejection band
0.05 V above and 0.05 V balow the
mesial level,

» »  »  SecondTrace  The Prop Delay and phase mea-
surements shows the timing differ-
ence between two traces. One of
the traces is always the selected
trace. Second Trace lats you se-
lect which trace the selected trace
is compared to.

A +  Slope The direction the trace must pass
through a reference level.
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Measurements

Measurement Parameters (Cont.)

SW HW Siat Name Definition

¥ o Topline The 100% level on which proxi-
mal, mesial, distal, and reference
levels are based. When fracking is
or, the 11801A repesteciy deter-
mines the topline for itself and you
cannot adjust it. When tracking is
off, you can set topline, or you can
have the 11801A sat it once by
tauching the Setup selector, and
ther adjust the values with the
knobs.

> Tracking With tracking on, the topline and
baseline are repeatedly deter-
mined by the 11801A. Tracking off
allows you to set topline and
baseline. Tracking is only avail-
abie if level mode is relative.

- Transition Num-  The number of times the signal
ber must pass through a specified
voltage levet before the measure-
ment zone baging.

178 in Detail




Measurement
Siatistics

Reported Statistics {

Measurements

The 11801A collects measurement statistics automatically when
In either software or hardware mode. (Statistics are not collected
in statistics mode.} You can set the N parameter 1o determine the
number of individual measurements on which the siatistics are
based.

Each measurement readout selector in the Measure major menu
can be touched to bring up the pop-up menu for the individual
measurement. This menu shows the number of measurement
sampies taken so far, the mean, and the standard deviation. The
Set N selecior sets the knobs to control the N parameter.

Max

Measurement Mode:

Cur N: 32
Mean @ 5.6258125%mV
BtDew: 1.0880324mY

Statistics in an Individual Measurement Pop-up Menu
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Measurements

Changing
Default
Parameters

Whenever you define a new trace, the measuremant parameters
for that frace are initialized by copying them from a set of default
parameters. There is one set of default parameters for the
11801A. You can set the defaull parameters o the values you
want. This does not change the measurement parameters of any
existing traces, but will set the initialized state of ali new traces
that you define.

You might want 1o change the default parameters if you are about
to creats a nurnber of races and take measuremnents from them,
knowing that they will all need the same measurement parame-
ters. Setting the default parameters before creating the traces
saves time over the process of changing the measurement
parameters of each trace individually,

You access the defauit parameters through the Measurements
pop-up menu in the Measure major menu. When this pop-up
menu is first displayed, it shows a list of reasurements, and the
Measurement Functions selector is highlighted. i you touch the
Default Parameters selector, the menu changes to show the
default parameters,

Defaulls for either software, hardware, or statistics mode are
shown, depending on whether Software Default, Hardware Default,
or Statistics Default is highlighted at the top of the menu. You can
change tc another set of defaults by touching the appropriate
selector. Changing the defauit does not affect the current meas-
urement mode.

Once the appropriate set of defauits is dispiayed, touch the
selector that names the default you want {0 set, A knob will be
assigned 1o set the value of that default parameter.

Once you have the defauls set the way you want them, you can
change all the measurement parameters of the selected trace to
the default setlings by touching the initialize All selector. This
selector changes all the measurement parameters of the selected
frace only; other fraces are not affected.
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Measurements

Measuremants

19

168%

T Relative

wholg Zone

134,308
mY

Measurements Pop-up Menu with Software Defauits
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Power-On

Installation

Power Area —J__ i

The
ON/STANDBY
Switch

Before you first power on your 11801A, you should make cerain

it is correctly installed. The installation sequence involves the
following controls, conneciors and switches on the rear panel:

¥  POWER Connecior
n FUSE
®  LINE VOLTAGE SELECTOR switch

®  PRINCIPAL POWER SWITCH

Ei OLORCEO IORORORO IOXG!

Wolclolo tlolctololo,

Power Connector, Fuse, and Switches

In addition, you will need to know the location of the
ON/STANDBY switch on the front panel.

NP

ACQUISITON PRSI O o

s

=alo oo -8
e
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Power-On

CAUTION

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

The foliowing steps describe the installation procedure for the
11801A.

Step t: Set the PRINCIPAL POWER SWITCH {0 OFF.

Step 2:  Set the front panel ON/STANDBY swiich fo
STANDBY.

Step 3:  Set the LINE VOLTAGE SELECTOR 1o the proper
range for your power system.

Step 4: Check the FUSE to be sure it is of the proper type
and rating, as printed on the rear panel.

O o 0O oo

Step 5:  If you have optional SM-11 Multi-Channel Units,

see Appendix E for installation instructions and connect thern
Now.

[7] step6: Install one or more sampling heads in the front
panel compartments.

To install a sampling head, place it into a compartment and push
it in with firm pressure. Once it is seated, tumn the screw shaft on
the sampling head to tighten the head into place. Sampling
heads are described on page 197.

[] step7: Connect the power cord from the POWER connec-
tor 10 your power system.

[7] step8: Setthe PRINCIPAL POWER SWITCH to ON.

The PRINCIPAL POWER SWITCH controls all AC power to the
instrument. The ON/STANDBY switch controls power 1o most of
the instrument’s circuits, but continues 1o supply power o certain
circuits even when set 10 STANDBY.

{] Step9: To operate the instrument, set the front panel
ON/STANDBY switch to ON.
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Record Length

The number of samples that form a race is called the record
length. You can select record lengths of 512, 1024, 2048, 4096,
and 5120 samples.

Tt

588, Smyr

Sy

trig'd

2

"”411“'[\? : : : B . .
62.26ns 2@ps div E2.46ns

Traces with Record Lengths of 512 (top) and 5120 {bottom)
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Record Length

You can set the main record tength and the window record length
using the knobs. All fraces on the maln time base have the same
record length. Window traces similarly share identical record
length.

Variable, Infinite and Color Grading persistence displays will
wiork only with the 512-point record length. If the record length is
longer when one of these display modes is selected, the record
length is autornatically shortened to 512 points. Retumning to
Normal persistence does not reset the record length; it remains
at 512 points.

The 4086-point record length has the same sample interval (the
time between successive trace samples) as 5120-poirm records.
The 4096-point frace appsars shorier on the dispiay than
5120-point fraces. Many Fast Fourier fransform algorithms require
record lengths that are a power of two. The 4096-point record
length Is provided as a convenience, and the visual truncation is
a natural resuii.

You controt the record length by using the Horizontal Desc pop-up
mer in the Waveform major menu. The Main Record Length and
Window Record Length selectors assign the knobs 1o setthe

record lengths. The Horizontal Desc pop-up menu shows the

sample intervals for the current settings.
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Record Length

Horizontal Jescripticon

Acguiring Timebase: Main
Main Sample Interval: Zps“point
ind Sample Interval: 28@8Fs-poi

Record Length M
Section

i EBhgth

al k: SRl
512 points 512 points

Horizontal Eeference Point

AY Display Mode: X=RAcquired Trace

XY Display Mode: X=%tored Trace

188psrdiv

Trace
Status

The Horizomtal Desc Pop-up Menu
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RS-232-C Parameters

RS-232-C
Connection

RS-232-C Connector

The 11801A can be controlled by a remote computer, through one
of two interfaces. These interfaces are industry standards IEEE
Std 488 (GPIB) and RS-232-C.

This manual does not discuss the details of connecting a remote
computer to the 11801A or the syntax and capabilities of remote

commands. That information is found in the CSA 803 and 718014
Programmer Reference.

Connect the cable from your computer o the R$-232-C connector
ori the 11801A rear panel. The 11801A is configured as data
communications equipment (DCE), and the computer must be
configured as data terminal equipment (DTE).

Q
\U %{@
iE@@ﬂ@@@ﬁ@ﬂ
Leeses0se s

Location of RS-232-C Connector
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RS-232-C Pararneters

Setting Communication between the 11801A and the attached computer
RS-232-C can oceur only if the two are condigurad in a compatible manner.

Parameters Use the GPIB/RS232C pop-up menu in the Utility1 major menu to
set the RS-232-C parameters directly, before you attempt to
communicate with the attached computer.

GPIB/RSZ320 Parameters

GRIB Parameters RS232C Paramsters

Talkiisten

'B:tmap‘ i
creen. |

5
16:47:15
4-RPR~31

b
Enhanced
Aeouracy

The GPIB/RS232C Pop-up Menu
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The RS-232-C
parameters are not
changed when you

initialize the 11801A.

RS-232-C Parameters

The following list describes each selector in the RS232C
Parameters section of this pop-up menu:

Baud Rate —assigns ihe knobs {0 adjust baud rate and delay.
You can set the baud rate to 110, 150, 300, 600, 1200, 2400,
2400, 4800, 9600, or 19,200. You should set the baud rate 10
match the computer you are using.

Echo— lets you set echo to ON or OFF. If you observe two
identical characters transmitted when you expect only one,
echo is on when it shouldn't be. If you see no character
transmitted when one was expected, echo might be set o off
inappropriately.

Stop Bits —lets you select among 1, 1.5, or 2 stop bits. Touch
the selector repeatedly until the appropriate number is shown
in the selector. You should set the number of stop bits o
match the computer you are using.

Parity — lets you seiect among Even parity, Odd parity, or
None. Touch the selector repeatedly untill the appropriate
setting is displayed in the selector. Parity is an error detec-
tion scheme. You should set parity to match that of the
computer you are using.
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RS-232-C Pararneters

Flagging — lefs you select among Hard flagging, Seft flagging,
or None. Touch the selector repeatediy until the appropriate
setting is displayed in the selector. Flagging is used by the
11801A or the compuier to signal that its input buffer is full,
and that the cther device should stop transmitting until fusther
notice.

When soit flagging is selected, the 11801A sends a Ctrl-8
(decimal 13) to signal the other device to stop transmission,
and recognizes Cirl-§ as a signal to stop transmitting. Ciri-Q
restaris iransmission. When hard flagging is selected, the
11801A uses the RS-232-C DSR/DTR signal to control data
fransmission. You should set the type of flagging to match
the computer you are using.

Delay— assigns the knobs to baud rate and delay. Delay is
the minimum time that the 11801A will wait before responding
to a command sent from the computer. The delay setting can
be 0 to 60 seconds,

EOL String — lets you select the end-of-line query terminator
ic one of the following: LF (Line Feed), CR (Carriage Return),
CR/LF, or LE/CR. Touch the selector repeatedly until the
appropriate setting is displayed in ihe selector.
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RS-232-C Parameters

Verbose — lets you set verbose ON or OFF. When verbose is

on, the 11801A posis {0 the computer 8 message indicating

the success or failure of each command sertt to the 11801A.
When verbose is off, the computer can specifically query the
11801A about the success or failure of each cormnmand if so

programmed.

R$232C Debug —lets you set debug ON or OFF. When debug
is on, the 11801A displays each command from the computer
as it is executed. The messages appear at the top of the
display. Debug off is the normal mode of operation. Set
debug on if you need to watch the result of each 11801A
command of a program that is running in the computer. When
debug mode is on it slows performance significantly.
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Sampling Heads

Sampling Head
Compartments

Installing
Sampling
Heads

CAUTION

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

A sampling head is a small plug-in device that samples electrical
signals and converts them to a much lower speed analog output
signal. At least one sampling head must be installed in the
11801A or in an attached SM-11 Mulii-Channel Unit to acquire
signalis.

Several types of sampling heads are available. The type and
number of sampling heads you will use depends on the tasks
you are performing with the 11801A.

The 11801A mainframe provides four compariments for sampling
heads, as shown below. You can attach SM-11 Multi-Channel
Units to expand this capabilily to a limit of 68 sampling
heads.Some sampling heads have two separate channels; others
have only one.

3
Ll

OO Ll

Location of Sampling Head Compartments

Power off the instrument before installing or removing sampling
heads. To install a sampling head, place the head in the com-
partment and slowly push it in with firm pressure. Once the head
is seated, tum the screw shaft on the sampling head to tighten
the head into place.
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Sampling Heads

Sampling Head
Front Panel

Screw Shaft

SELECT
CHANNEL Button

Channel Indicator
Light {Yeltow}

Signal Connector

TDR ON Light (Red)

@ CAUTION

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

The front panel of a typical sampling head is shown below. The
sampling head illustrated, the SD-24 TDR/Sampling Head, has
twao channels.

> Top Channel

> Bottom Channel

SD-24
TOR/SAMPLING
HEAD

Sampling Head Control Panel (SD-24 shown)

Each channel has a signal connector for signal input and for TDR
pulse output. Each channet also has a SELECT CHANNEL button

and an associated yeliow channel indicator light, and a red TDR

ON indicator light.

The input diodes in sampling heads are susceplibie 10 damage
from electrostatic discharge and from voltage levels that are
outside the range printed on the face of the sampling head.
Always wear an antistatic wrist strap connected to the ANTISTAT-
IC CONNECTION on the 11801A when you are making 1
connections to a sampiing head or handling the device under
test.
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. Controlling TDR
and Smoothing
Functions

Sampling Heads

The channel indicator light can have three states: off, on steady,
or blinking. The operation of the SELECT CHANNEL button de-
pends on the light:

m  [f the yellow light is off, the channel is not dispfayed. Press-
ing the button creates a trace of that channel.

® I the yellow light is on steady, the channel is displayed but is
not part of the selected trace. Pressing the button selects that
frace, causing the light 1o blink.

® if the yellow light is blinking, the channel is part of the se-
lected trace. Pressing the button will remove aff traces
displaying that channel.

The red TDR ON light indicates whether or not the sampling head
is sending out a TDR (Time Domain Reflectometry) pulse through
the signal connector. You cannot control the TDR function from
the sampling head front panel; 2 menu in the mainframe is used
to turn this feature on and off,

The time domain reflectometry (TDR) and smoothing functions
cannot be controlled from the sampling head front panel, These
functions are controlled using the Sampling Head Fnc’s pop-up
menu in the Waveform major menu.

The left part of the Sampling Head Fnc¢’s pop-up menu lets you
select the sampling head channe! on which 1o set TDR or
smoothing. The selectors in the right part of the pop-up menu
always reflect the status of the TDR or smoothing for the sam-
pling head channel selected in the left part.

Time-Domain Reflectometry (TDR) and
Time-Domain Transmission (TDT)

Time Domain Reflectometry, or TDR, is a method of characteriz-
ing a transmission line or network by sending a signal into one
end and manitoring the electrical reflections. Some sampling
heads have a TDR feature.
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Sampling Heads

A TDR pulse can aiso be used to make Time Domain Transmis-
sion (TDT) measurernents, TDT is a technique that aliows you to
measure the response of a system by sending pulses through a
device and monitoring the output of the device. The measure-
ments are made on signals fransmitted through the device, rather
than refiections from the device (as in TDR).

The selectors in the Head Type section of the Sampiling Head
Frnc's pop-up menu let you control the TDR functions of a sam-
pling head that has the TDR feature. The TDR/TDT selector fums
the feature On or Off. The TDR Polarity selecior sets the polarity of
the TDR pulse to + or -. TDR ADelay assigns the knobs to set
the delay between the TDR pulses generated by the two chan-
nels of the sampling head.

TDR Preset tumns on the TDR step generator, selects intemnal
Clock trigger, creates a waveform on the selected channel, tumns
on rho scaling, turmns o baseline corection, and autosets the
TDR pulse. Diff TDR Preset performs the same aciions as TDR
Preset except it creates two channels of TDR, with opposiie
polarities. Preset Clear partially undoes TDR and Diff TDR set-
tings by tuming off TDR generators (waveforms are not deleted),
and if no channeis have TDR on, trigger source is set o external,
trigger mode is set to Auto, baseiine correction is tumed off and
vertical scaling is set to Volts (instead of rho).
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Sampling Heads

Sampiing Head Functions

Selected Channel == M2

Head Tupe:

Cantinunus

Status

The Sampling Head Fnc’s Pop-up Menu

External Channel Aftenuation enables you to enter a number
representing the external attenuation of a channel. Once the
number has been entered (1 is the default), the instrument then
uses the total attenuation factor in scaling measurement results.
Note that the attenuation factor is also applied o Verlical Size.

Total attenuation is the product of the external attenuation times
the hardware attenuation of the probe or sampling head, The
hardware attenuation factor is displayed in the identify pop-up

menu of the Utility1 major menu.
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Sampling Heads

If you turn.on
smoothing for ohe
channel of a dual-
channel sampling

head, both channels
are smoothed.

External attenuation can be specified either as a scaling factor 2,
5, 10 etc.) or in decibels (dB). dB is related to the attenuation
factor by the formula:

dB = 20 % logy, (uttenuation factor)

The range for dB is 120 t0 -+ 120.

Negative dB values or fractional attenuation factors indicate gain,
rather than atienuation.

External channel aitenuation is a feature of the rmainframe, not of
the sampling head. Thus, this feature applies to all sampling
heads.

Smoaothing

Smoothing is processing applied by the sampling head prior to
the digitization of a trace, to reduce noise. When smoothing is
on, the sampling head samples each trace sample, or dot, eight
times before going on to the next dol. The average of the eight
samples is digitized as the dot vaiue in the trace record.

You turn smoothing on or off with the Smoothing selector in the
Sampling Head Fne’s pop-up menu. Not ali sampling heads
provide smoothing, so Smoothing may not be selectable in some
cases.
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" stored trace. Stored

Saved Trace Descriptions

The 11801A can display eight tfraces at any one time. However,
the instrument is capable of handling many more traces than it
can display. A trace that is defined bul not displayed is called a
saved frace description.

Saved trace Saved trace descriptions are useful when you are working with
descriptions are many traces and many channels. If you have more traces than
saved when you can be displayed, you can save a trace as a saved trace de-

] power off the scription and remove the displayed version of the trace. This lets
instrument. They will .6/’ gigplay another trace, while keeping the original trace in a

be available when . A
YOU power on. form that can be easily retrieved.

Another use for saved trace descriptions is measuring between
two traces using prop delay. Hardware prop delay measurements
permit the comparison frace to be a saved frace description.

Only one frace must be displayed to take measurements be-
tween two traces, which lets seven other fraces be displayed.

A saved trace A saved trace description does not store any digitized samples,
descriptionis  and is not a record of a trace at some specific time. A saved
different than a trace description consists of parameters that define how a trace

is {o be acquired once it is displayed or used in taking a meas-

* racesare described oent A saved trace description stores the following:

on page 213

® The frace expression.
¥ The window information, if it is a window trace.

®» The hardware measurements and measurement parameters
associated with the trace.

Saved trace descriptions do not save {he size and position of
fraces on the main time base, or the window size of traces on a
window time base. When the saved frace description is recalled
or used in a measurement, these parameters are set to maich the
current time bases,
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Saved Trace Descriptions

The limitations on
saved trace
description

complexity are
sirnilar to the
fimitations for
hardware
measuremeants.

E Save Trace Description

S

Continuous

ﬁ@ﬁﬂﬁ%ﬁ@iiﬁ@%ﬂﬁﬁlﬁﬂ;

o

Status Main

The Save Trace Desc Pop-up Menu

Saved frace descriptions must be of simple one-channel tfraces,
and cannot be of traces that use any arithmetic operation such as
subtraction or multiplication. Averaging is the only trace function
that can be applied to a saved trace description.
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Saving a Trace
Description

Saved Trace Descriptions

The Save Trace Desc pop-up mend in the Waveform major menu
is used to save and recall frace descriptions.

The largest section of the Save Trace Desc pop-up menu is a list
of trace descriplion selectors, These represent the storage “cells”
where a saved trace descriptions may be stored. In the illustra-
tion above, g trace description has been saved in cell number 9,
and this is displayed as the trace expression (M1) and time base
designation (Main). '

The numbers of saved trace descriptions begin with 9 because
traces 1 through 8 are the dispiayed traces.

The number of saved trace description cells that are available
depends on the configuration of your 11801A system. If no SM-11
Multi-Channel Units are connected, 32 cells are provided, num-
bered 8 through 40. If one or more SM-11 Multi-Channel Uniis are
connected, then more saved trace description cells are provided.
The additional cells can be shown using the Page = and Page »
selectors to scroll through the list.

The five selectors at the bottom of the Save Trace Desc pOp-up
menu are used to save, recall, and delete saved trace descrip-
tions.

You can copy the parameters of the selected trace on the display
into a saved trace description cell. Any saved irace description in
that cell will be replaced by the new trace description.

] step 1: Select a displayed trace.

[] step2: Press the WAVEFORM button and touch the Save
Trace Desc selector in the major menu area.

[] Step3: Inthe pop-up menu, touch the selector for the cell
where you want to save the trace description.

[ ] Step 4: Verify that the Save Trace Desc selector at the
bottom of the pop-up menu stiows the two trace numbers
you want: the number of the displayed trace and the number
of the saved trace description cell. Touch the Save Trace
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Saved Trace Descriptions

Recalling a
Saved Trace
Description

Saving All
Displayed
Traces as
Saved Trace
Descriptions

Deleting a
Saved Trace
Description

Deleting All
Saved Trace
Descriptions

[] step2:

Desc selector. The selector for the saved frace description
-cell will show the new trace expression and time base.

You can display a saved trace description by touching the Save
Trace Desc selector in the Waveform major menu. In the pop-up
meny, touch the selector for the saved trace description cell you
want ¢ display. Touch the Recall Sictd Desc selector.

You can quickly save ali displayed traces as a group of saved
trace descriptions. The procedure is similar {0 saving & single
trace description.

[} Step 1:  Press the WAVEFORM butiort and touch the Save
Trace Desc selector in the major menu area.

In the pop-up menu, touch the selector for the first
cell of a group of consecutive cells that will hold the trace
descriptions. One cell will be used for each trace currently
displayed. Any trace descriptions saved in these cells willbe
replaced by the new trace descriptions of the displayed
traces.

[ ] Step3: Touch the Save Ali Trace Desc selector. The selec-
tors for the saved trace description cells will show the new
frace expressions and time bases.

You can delete a saved trace description. Touch the Save Trace
Desc selector in the Waveform major menu. In the pop-up mern,
touch the selector for the saved trace description cell you wantto
delete. Touch the Delete Sictd Desc selector.

You can quickly delete all saved trace descriptions. Touch the
Save Trace Desc selector in the Waveform major menu. Inthe
pop-up menu, touch the Select All Desc seiector, and then touch
the Delete Slctd Desc selector.
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Stored Settings

When you initialize the 11801A, you recall a stored setting that
was established at the factory. You can save your own instrumernt
settings for quick recall.

If you establish a test set-up, you might want 1o store the setting
and go to another task. After the instrument settings have been
changed because of the intervening work, you couid recall the
test selting that you saved. Masks are saved with stored setlings,
s0 you can use stored settings to store sets of masks for different
ests.

You can store up to ten different instrument settings for recali. You
can also use the SEQUENCE SETTINGS bution 1o recall saved
settings in a specific order. This is useful if your work requires
several instrument set-ups for standardized tests,

Stored settings are saved when you power off the instrument.
They will be available when you power ort.

The following instrument controls are not saved with stored
settings, and are not changed when settings are recalled:

®  Stored traces

m  Saved trace descriptions

s GPIB and RS-232-C parameters, except GPIB address is
saved

» Enhanced accuracy calibrations, except Delay Compensate
and Time Base Cal Mode are saved

® Display colors and intensity, audio feedback, vectored frace
mode, and hatdcopy mode

* Sequence settings mode
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Stored Settings

Storing Settings

Use the Store Setting pop-up menu in the Store/Recal! major
ment: {0 store a setlting. After you set the instrument, touch the
Store Setting selector to display the pop-up mer.

Store Fresent Front Panel Setting

Single Tra #i! Tra
tu

The Store Setting Pop-up Menu

You can choose which major menu you want to be displayed
when the stored setting is recalled. Touch the selector of the
desired major menu in the section of the pop-up menu titied
Menu Displayed with Stored Setting. Both Waveform maijor menus

are listed as options, and the Cursors major menu is also listed
as an option.
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Stored Settings

After you choose the major menu you want recalled with the
stored setting, touch one of the ten selectors in the top part of the
Store Setting pop-up menu {o store the setting in that storage
area. This removes any setting previously stored there.

Recatiling You can recail a stored setting using the Recall Setting pop-up
Stored Settings menu in the Store/Recall major menu. Touch the Setting n selec-
tor, where n is the setting number you want to recall.

The Recall Setting pop-up meny also provides a way 1o initialize
the 11801A. The Initialize Setting selector operates the same as
the Utility1 major menu Initialize selector. Inftialization Is de-
scribed completely on page 143.

Recall Front FPanel Setting

The Recall Setting Pop-up Menu
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Stored Settings

Deleting Stored Use the Delete Setting pop-up menu in the Store/Recall major
Settings menu to delete a stored setting. Select the setting or settings to

delete by touching the selectors in the top part of the pop-up
menu. As you touch these selectors, they highlight to show that
fhey will be deleted when you touch the Delete Selected Settings
selector. Touch a highlighted selector a second timie to remove it
from the list of setlings 10 delete, The All Settings selectoris a
quick way io select all the stored settings.

Delete Setting

The Delete Setting Pop-up Menu
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- Sequencing
- Through Stored
A Settings

The
SEQUENCE
SETTING
Button

Stored Settings

if you have several settings saved, you can quickly cycle through
the settings in a specified order. This is useful if you have a
series of test set-ups that you want to use repeatedly.

When you store a sefting using the Store Setting pop-up meny,
the setling selector is assigned a number from 1 through 10. This
is the sequence number for cycling through the settings. The
sequence number is always from Setting 1 through Setting 10 in
numetic order, omitting the storage areas that have no setting
stored.

You can store settings in any storage area. You can determine the
sequencing position of settings you store, because you can
determine which setting comes before and comes after the
setting you are storing.

Enable sequencing of setiings by touching the Sequence Settings
selector in the Store/Recall major menu. This selector can set
sequencing to On or Off. When this selector is set to Off, the
SEQUENCE SETTING button on the front panel does not operate.

When you have stored all the settings you want to sequence
through and have enabled sequencing, use the SEQUENCE
SETTING bution to recall the next setting of the sequence. This
button is located above the sampling head compartments, near
the ON/STANDBY switch.

N

ACCRISITION R o o ?,,_,‘.
z )
~ 3 B A w
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Stored Traces

A stored trace Is dif-
ferent from a saved
. trace description.
Saved trace descrip-
tions are described
on page 203.

Storing Traces

A stored trace is a trace record of a single acquisition cycie. You
can think of it as a “snapshot” of a trace. In normal acquisition
mode, the stored trace is the same as the trace record on the
display. For fraces acquired in varlable persistence, infinite
persistence, or color grading modes, only the current 512-point
frace record is saved (not the entire history of displayed points).

Once you have stored a frace, you can use it as an elemert of
frace expressions in other tfraces. For example, you could define
atrace fo be M1-8T03. This frace acquires data from sampling
head channel M1 and subtracts from each sample the data
recorded in stored frace number 3.

Stored fraces are not saved when you power off the 11801A.
When you power on the instrument there are no traces stored.

When you store a trace, you take a copy of the trace record of
the selected trace. The trace record is always copied into the
stored trace location with the lowest availabie number.

Store Trace

Next Storage: 3

Ll

M4
i

The Store Trace Pop-up Menu
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Stored Traces

Use the following steps 1o store a frace:
] stepi: Create a stable frace on the display.

[] step2:  Press the Store/Recall major menu button, and
touch the Store Trace selector in the major menu.

[1 step3. Observe the Next Storage: notation at the top of the

pap-up mentt. The trace you siore will be assigned this
number.

] step4: Touch the selector that represents the trace you
want to store. Al displayed traces are listed.

You can also use the Store All seiector to store all the displayed
traces as separate stored races. In ihis case, the Next Storage:
notation tells you the first storage number that will be used.
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Stored Traces

Recalling Once a trace is stored, you can use it when creating a frace
Stored Traces expression. To create a frace that displays a stored frace, touch
the Def Tra icon, then in the pop-up menu touch the Stored Traces
selector, the selector for the stored trace you want to display, and
the Enter Desc selector.

The Recall Trace pop-Up menu provides a simpler way to do the
same thing, Press the Store/Recall major menu button and fouch
the Recall Trace selector {o display the pop-up menu, Inthe
pop-up meny, touch the selector for the stored race you wart to
display.

Recall Stored Trace

The Recall Trace Pop-up Menu
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Stored Traces

Deleting Stored
Traces

Yot can delete stored traces by using the Delete Traces pop-Up
menu in the Store/Recall major menu. This pop-up menu is aiso
used {0 delete displayed fraces.

In the Delete Traces pop-up menu, touch the selectors for the
displayed and stored traces you want to delete. The traces are
not deleted until you touch the Delete Selected Traces selector.
You may select several traces to be deleted before touching the
Delete Selected Traces selector. As you select traces o delete,
their seleciors highlight to tell you they will be deleted. If you
touch a trace selector by accident, touch it again o remove the
highlighting. If you want to delete all the displayed and stored
fraces, touch the All Traces selector.

You cannot delete a stored trace if it is being used as part of a
displayed trace. In the illustration on the next page, stored trace
1 is used in the frace definition of displayed trace 3. The selector
for stored trace 1 cannot be selected.
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Stored Traces

Delete Trace

Jisplayed Traces Stored Traces

T

Main Main

MZ+Intg (5.
Main

Z0Bmyrdiv

The Delete Trace Fop-up Menu
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System ldentification

You can determine the configuration of your system by looking at
the Identify pop-up menu in the Utility1 major menu.

Syestem Identification

Unit Select

11881A Hainframe [D+ BB1IBIEQ

Executive Processor @ 2.17
Display : 2.85
Time Base-Controller: 2.48
Hoguisition #1 H 9,88
RBeguisition %2 : 9,688

Mainframe Sampling Heads

Chan M1 : 1¥ LChan M2 1% 5D-24 Bg2i11l
Chan M3 - ¥ Chan M4 ax
Chan M5 Gx Chan M5 @ Bx
Chan M7 : ¥ Chan MB ¥

4:28:27
15-MAY-94

OF¢

Enhanced
Acouracy

The Identify Pop-up Menu
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Systern identification

The top section of the Identify pop-up menu shows the devices;
you can see the status of the 11801A mainframe or any aftached
SM-11 Muiti-Channel Unit by touching its selector.

The middie section of the dentify pop-up menu shows the instru-
ment serial number, and the version numbers of the firmware
{programming) for the varicus intermnal microprocessors,

The lower section of the Identify pop-up menu shows which
channels have sampling heads Installed (1X) and which channels
are not available (0X). For those channels that have sampiing
heads, ithe sampiing head type and serial number are shown.
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TDR

TDR Step
Gieneration

This section describes how 1o perform time domain reflectometry
(TDR) measurements, TDR measurements can be made only with
an 8D-24 TDR/Sampling Head or an 8D-20 Loop-Thru Sampling
Head; none of the other SD Series sampling heads provide TDR
capabilities.

Both channels in the SD-24 TDR/Sampling Head have & step
generator, which gives both channels TDR measurement capa-
bilities. You can use the cuiputs of both generators to perform
differential and common mode TDR measurements.

The SD-20 Loop-Thru Sampling Head is capable of performing
single-ended TDR when used with an external signal generator,
This discussion pertains mainly to the SD-24 TDR/Sampling
Head.

The step generator circuitry consists fundamentally of an adjust-
able current source and a diode switch. Initially, before the step,
the diode swiich is biased to conduct current to the output. When
the diode switch opens, the step occurs. The following simplified
diagram shows the switch and the current source.

T Acquisition Point

L ouT e
| 500
|
|
E 37
t

10 mA

Step Generator Simplified Schematic Diagram
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TDR

Because of the architecture of the step generator, the output
voltage of the step depends on the DC resistance o ground of
the device under test. The following sections describe the opera-
tion with a short circuit, an open circuit, and a 50 (1 load.

Operation Into a Short Clrcuit

Initially, the diode switch is conducting —10 mA. Since the step
generator output is initially shorted, the resistance to ground is
0 Q and the output voltage is O V.

when the diode switch opens (reverse-biased), apparent resis-
tance to ground at the acquisition point (and at the channel
connector} is 25 {3, because the interal termination resistance is
50 (3 and the connector impedance is 50 (. The voltage at the
acquisition point rises to +250 mV.

The transition propagates to the shont in the device under test
and is negatively reflected back to the acquisition point; cancel-
ling the transition. The time displayed from the first transition to
the second transition is the propagatton time from the acquisition
point to the short in the device under test and back.

0V oo

Step Generator with a Shorted Output
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DR

Operation Into a 5¢ O Load

Initially, the diode switch is conducting. Since the step generator
output is connected to a 50 ( load, the resistance to ground at
the acquisition point is 25 O (because of the internal 50 0 imped-
ance). The 10 mA current source places -250 mV at the
acquisition point.

250 mv

Step Generation with a 50 {) Load

When the dicde switch opens (reverse-biased), the retumn path to
ground is broken and the acquisition poirt rises tc 0 V. The
- matched impedance allows the acquisition point {o remain at O W.

Operation into an Open Circuit

initially, the dicde switch Is conduciing. Since the step generator
ouiput is open, the resistance to ground at the acquisition point is
50 & (pbecause of the internal 50 O impedance}. The ~10 mA
curent source places -500 mV at the acquisition point, asa
starting condition.

~-800 mV

Step Generation with a 50 ) Load
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When the diode switch opens (reverse-biased), apparent resis-
tance to ground at the acquisition point (and at the channel
connector) is 25 (3, because the internal circuit impedance is
50 } and the connector impedance is 50 (. This causes the
acquisition point to rise o -250 mV.

The transition propagaies to the open in the device under test
and is reflected back to the acquisition point, causing the voitage
at the acquisition point to rise to 0 mV. At the acguisition point,
the time displayed from the first step to the second step is the
propagation time from the acquisition point to the open in the
device under test and back.

Baseline Correction

Baseline cormection is a feature of the 11801A Communications
Signal Analyzer. This feature holds the displayed baseline of a
trace in one location despite variations of the offset in the sam-
pling head. These offset variations are caused by changes in
impedance at the device under test as just described.

Baseline comection is especially useful with TDR/TDT measure- |
ments. Without baseline correction, changes in the DC resistance
tc ground for the cable or device under test would cause the
entire step to move vertically on the dispiay.

Baseline correction keeps the baseline in one location vertically.
For the 11801A, you can enable baseline correction from the
Graticules pop-up menu. However, if you use the TDR Preset
selector to set up for TDR measurements, baseline correction is
automatically turned on. For mare information on baseline correc-
tion, see page 48.
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TDR

Example: This example demonstrates the TDR (Time Domain Reflec-
Taking TDR tometry} feature of the 5D-24 sampling head. TDR is a method of
' Measurements examining and measuring a network or ransmission line by

sending a step into the netwark and monitoring the reflections.

For this example you will need an 11801A with at least one SD-24
installed. Also, you will need one SMA cable, preferably of 5 ns
length.

[ ] Step 1: initialize the 11801A (press UTILITY, touch Initialize
and touch Initialize again).

[] step2: Attach one end of the cable to any SD-24 sampling
head input. Leave the other end unattached.

\ Ojko E LLLLLL

M —]
Not /
Connected

Connections for Example

[ ] Step3: Press the SELECT CHANNEL bution on the sam-
pling head input channel to which you have connected the
cable.

17807A User Reference 225




TDR

You see only a flat trace on the display because there is no
signal on the channel. But, when the TDR feature is used, the
sampiing head supplies ihe signal for you. As with the callbrator
signal, the TDR step is synchronized with the intemai clock.

[] step4: Press the WAVEFORM button, and touch the Sam-
pling Head Fnc's selector,

[] steps: Totum on TDR, touch TDR Preset. The TDR Preset
function acts to turn on the step generator for the selected
channel, creates a trace from that channel, sels the graticule
to rho scaling, turne on baseline correction, and autosets the
THR waveform.

The sampling head will turn on a red fight next to the channe!
input connector, indicating that TDR s activated for that charnel.
TDR can pe used on each channe! independently.

[ ] Step6: Adjust the display sizes and positions to show a
frace similar {o that shown on the next page. AUTOSET may
rmake this job easier, and the vertical ( $) and horizontal
{ <) icons will let you make fine adjustmerts.
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TDR
i O
e &
2.886p SRR
Al F L
o
trig'd
~-1,994, : : : : ; : : :
44 .23ns Snssdiv 34.23ns
TDR Step and Reflection
The first rise of this frace is the incident TDR step leaving the

sampling head; the second rise is the reflection of the step
returning from the end of the cable.

Changing Graticule Units for TDR

The units of measure commonly used in TDR are units of rho (p),
measured on the vertical axis, and time on the horizordal axis.
You can ¢hange the measurements by using the Graticules
selector on the Waveform major mernu.
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Graticules

¥ olmits

Trace
Statug

The Graticules Pop-up Menu
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Measurements and
cursor readouts are
always expressed in

- the same units as the
graticule axes.

[] step7: Touch Graticules in the major menu and Feet,
Meters, or inches in the pop-up menu. if you know that the
propagation velocity of your cable differs from the default,
touch the Propagation Velochty selector and adjust this pa-
rarneter. If you don't know the velocily or are using Tekironix
SMA cables, accept the 0.7 default. This unitless number
represents the fraction of the speed of light that signals pass
through your network or transmission line. If you don’t know
the propagation velocity but you know the diglectric constant
of the transmission medium, you can convert their dielectric
constant to a propagation velocity using the following equa-
tion:

1
Jdlelectric constant

Prop velocity =

The horizontal axis is now calibrated in your chosen units of
measuremenn,

To set the vertical axis to rho, you need to specify the amplitude,
in volts, of the incident step that the sampling head sends
through the cable. Touching the Reference Amplitude selector
assigns both knobs to this parameter.

For the SD-24, this step amplitude is 250 mV. This amplitude is
also the default setting of this parameter, so you don't need to
change this parameter when using the SD-24.

For the §D-20, the step amplitude depends on the extermnal signal
source used.

Note that when using the TDR Preset function, the vertical axis
scaling is automatically set 1o Rho.

[7] step 8: Touch Exit to remove the pop-up menu and view
the trace and graticule.
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Example:
Differential
and Common
Mode TDR

The 11801A can perform differential and common mode TDR
measurements with the 8D-24 sampling head. As described
earlier, the sampling head has two sampling input channels and
two independent step generators.

The step generator output for each channel is selectable for
positive or negative polarity and amplitude. This example will
show you how to use the two channels and step generators of an
SD-24 to perform differential and common mode TDR measure-
ments.

For this example you need at least one SD-24 installed in the
[efi-most slot of the 11801A. You also need one SMA cable,
preferably of § ns length.

[T1 step1: Initialize the 11801A (press UTILITY, touch Initialize
and touch initialize again).

[] step2: Attach one end of the cable to any SD-24 sampling
head input. Leave the other end unattached.

[T] step3: Press the SELECT CHANNEL button on the sam-
pling head input channel to which you have connected the
cable.

[] step4: Touch the Sampling Head Fnc's selector.

[7] step5: Touch TDR Preset.

[T} step6: Attach the loose end of the cable to the lower
channel connector on the same sampling head.

[™] step7: Adjust the display size and position to show a

trace similar to that shown in the following figure.
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TR C
2,815, - e

ddivi

trigd
s

~1.385 ‘ : : : : ‘
46, 9ng Snaodiv 98, 9ns

Single Channel TDR

In the above figure, notice that there is only one rising edge, that
of the incident TDR step. There is very little or no reflection,
because the impedance of the terminatian in the receiving chan-
nel connector maiches the impedance of the cable.
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[] Step8: Press the SELECT CHANNEL button for the lower
charmei on the sampling head. Adjust the vertical and hori-
zontal settings to display the TDR step generated by the
upper channel,

The horizontal distance separating the leading edges on the two
traces is ihe time it takes the step transmitted by channel 1
(upper channel) 1o be sampied by channei 2 (lower channel).

] step9: Touch Sampling Head Fne’s, touch 2 under Selected
Channel. Touch TOR/TDT to turn on the step generator for that
channel. The lower channe! on each sampling head has an
internal delay adjustiment. This lets you set the time at which
the step generator for ihe lower channel asserts the TDR
step. Touch the TDR Head A Delay selector. Then touch Exit
to remove the pop-up menu,

in step 8, you turned on TDR for the lower channel, and you also
assigned the knobs to adjust delay for the TDR step generator.
With some adjustments, the mainframe displays the foliowing
two traces.
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1.88%p e

trighd

i

~2.483ps ' : :
54.3ns gnssdiv 74.3ns

Channels T and 2 TDR

Notice that there are two rising edges on each trace. On the
upper frace, the left-most edge is the step transmitted by the step
generator of the upper channel, M1, The second rising edge is
the step transmitted by the step generator of tower channel, M2.

On the lower trace, the left-most edge is the step transmitted by
the step generator of the lower channel, M2. The second rising

edge is the step transmitted by the step generator or the upper
channel, M1.
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Note that both steps are positive. This is equivalent to commaon
mode fransmission. For both traces, common mode operation

appears as though the cable is open at the middle (since the two

steps meet and are cumulative).

] Step 10:  Tum either knob on the mainframe to adjust the
delay for channel 2. This varies the time when channel 2
asserts the TDR step.

Natice that on the upper trace the second edge moves horizon-
tally, and on the lower frace the first edge moves horizortally.
They are aclually the same step, seen at different limes by the
two channels.

[7] step 11:  Press the WAVEFORM button. On the display,
touch Sampling Head Pne’s, Touch 1 and the TDR Polarity
selector, This causes channel 1 to assent a negative TDR
step. Touch Exit.

Notice that the upper channel is asserting a negative TDOR step.

This is equivalent to differential TDR. Note that in both traces, the |

step appears as though the cable is shorted at the center of the
cable {since the two steps meet and cancel to zero volis).

When the TDR steps on the two channels are opposite (one
positive and one negative), you can now define a trace that
represents the true differential signal by touching the DefTra icon
and touching 1, -, 2, Enter Desc.

When the TDR steps on the two channels are the same polarity
(hoth positive or negative), you can define a trace that represents
the true common mode signal by touching the DefTra icon and
touching 1, +, 2, Enter Desc.

This example has been designed to show how the instrument
acquires common-mode and differential TOR traces, and how
they relate to each other,
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Differential TDR is quickly set up by using the Diff TDR Preset
selector on the Sampling Head Fric’s pop-up meny. This preset
automates the setup for differential TDR by:

s Tuming on both channels of the SD-24

= Turning on both step generators

¥ [nverting the polarity on one step generator
®  Autosetting both fraces

® Tumning on Baseline Correction

®  Changing the vertical scaling from volis to rho

TOT Measurements

You can make forward and reverse Time Damain Transmission
(TDT) measurements using the SD-24. To perform a TDT meas-
urement, connect one sampling head channel 1o the input of the
device under test and the other sampling head channel! o the
output of the device under test. You can then alternately enable
the step generators on both channels and sample the trangmitied
signal on the other channel to perform forward and reverse TDT
measurermnents.
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More About
TDR
Measurements

When making differential or common mode TDR measurements,
it is important that the two steps arrive at the same time at the
reference plane (usually the connection point to the device under
test). To check and adjust this condition, disconnect the transmis-
sion cables from device under test at the point where the cables
connect to the device. If the cables aren’t matched perfectly,
matching either the incident or the reflected edges will not match
the steps at the end of the cable, since the reflections had to
travel back through unmaiched cables as well. As shown inthe
figure below, to maich the steps at the open end, make the delay
petween the incident steps, T1, equal but opposite sign to the
delay between the reflected steps, T2.

For some measurements and comparisons, you may want {o
visually line up the leading edges of both TDR steps, even
though you've delayed the step assertion time for one channel.
To do this, create a window of gach frace, and place each win-
dow frace in the lower graticule. Then select one of the window
traces and, using the ¢ icon and the lower knob, position the
leading edge of the trace. This does not affect the arrival of the
TDR steps at the reference plane.

CH1
: : CH2
Lo Reflected Pulses
Incident Pulses .
: , SetTt = T2

. 71, L T2,

Ensuring Pulses Arrive at the Reference Plane at the Same Time
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Time and Date

The 11801A has an internal clock that keeps track of the time and
date. You can set the clock using the Instrument Options pop-up
menu it the WHility1 major menu. When you touch the Hours,
Minutes, Seconds, Month, Day, Or Year selector, one of the knobs
is assigned to set that clock parameter.

Next to the time and date selectors is a readout showing how
many times the 11801A has been powered on, and how many
hours it has been on.

Instrument Gptions

Autoset Opticons

On On On

Main Record Rutoset Mode

éfﬁ nat

Time: 18:43:12
Date: 1B-APR-9E
Ontime: 1687.8hrs

Time and Date Powerups: 118 times

Selectors

Smsrdin
g4

Bitmap
Seresn

Fin
] 5

18:43:12 OFf Enhanced (98
16-APR-9H Apouracy Mein

79.84384
i B

The Instrument Options Pop-up Menu
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Trace Definition

and Management

Defining New
Traces

You define traces on

a window time base

using the Window
icon, described on
page 263.

Traces are the visible representation on the display of the electri-
cal signal, or combination of signals, that the 11801A samples
and digitizes. You can define and display up 1o eight races
simultaneously. '

You define a new trace on the main time base by entering a trace
expression. A trace expression is a description of the signal
sources and mathematical computation that determines the trace
display. An example of a simpie frace expression is M1, which

‘specifies that a trace should show the signal source of main-

frame charine! 1, with no mathematical computation. The trace
defined by this trace expression displays the signal that the
11801A samiples and digitizes from the specified sampling head
input channel.

An example of a complex trace expression is Log(M1+ M2),
which specifies that the signals from mainframe channels 1 and 2
are to be algebraically added, and the base 10 log of the sum is
to be shown as the final trace.

Defining Traces Using the DefTra fcon

You enter trace expressions using the DefTra icon. A DefTra icon
appears above the top right comer of the graticule or graticules
on the display. Touch the DefTra icon above the graticule on
which you want to define a new trace. When you touch the icon,
a blank DefTra pop-up menu is displayed. This pop-up menu
covers the entire display, as shown on the next page.

You use the selectors of the DefTra pop-up menu fo “type” your
trace expression. As you type, the trace expression you are
building appears at the top of the pop-up menu. The Back Space
selector lets you correct errors as you type. When your frace
expression is complete, touch the Enter Desc selecior to remove
the pop-up menu and create the new race.

For example, to enter the expression Log(M1+M2), touch the
following selectors in sequence: Log{, Mainframe, 1, +, Main-
frame, 2, ), Enter Dese.
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Trace Definition and Management

Vertical Description

Trace Expression
Being Entered

/-

Channel Selectors <

Numeric Keypad

N

Trace Functions <
or

Stored Traces

v

Syniax Selectors

ain
g 512 nis
b oui o [aa

i Trace:
Trace Mi+M1
Status Main

The DefTra Pop-up Menu

Another example of a trace expression, M1-(2*Smooth(STO1,5)),
is entered as Mainframe, 1, -, {, Mainframe, 2, *, Smooth(, Stored
Traces, STO1, ,, 5,), ), Enter Desc.

240 In Detail




Trace Functions and
Stored Traces can
both be included ina
single trace
expression.

All trace functions
have an opening
parenthesis, You

must use a closing

parenthesis to

enclose the function
arguments.

Trace Definition and Management

The selectors presented in the DefTra pop-up menu are grouped
into the following categories:

Channel Sefectors — et you specify a sampling head chan-
nel. The 11801A presents only those channel numbers where
a sampling head is installed.

Numeric Keypad —lets you enter a numeric value as par of
your trace expression, or one of the four arithmetic operators
+, o+, % and /.

Trace Functions —let you specify a function, which are listed
an the next page. This area of the menu is shared with the
stored traces selectors described below. If the Trace Func-
tions selector Is highlighted, the trace function selectors are
shown. Touch the Trace Punctions selector to highlight it if the
stored traces list is shown. ‘

Stored Traces — list all the traces that have been stored in
the 11801A. For a discussion of siored tfraces, see Siored
Traces on page 213. This area of the menu is shared with the
trace functions selectors described above. If the Stored
Traces selector is highlighted, the stored race selectors are
shown. Touch the Stored Traces selecior to highlight it if the
trace functions list is shown.

Syntax Selectors— ( and ) let you specify the order of
mathematical operations. Each opening parenthesis must be
matched with a closing parenthesis. Use the , selector to
separate arguments to functions that require more than one
argument, as does Smooth(. Use Back Space t0 correct
errors as you enter the trace expression. Always finish your
frace expression by touching the Enter Desc selector. Cancel
allows you to leave the DefTra pop-up menu without imple-
menting the trace expression entered. Cancel can be
selected at any time.
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Trace Definition and Management

Average and enve-
lope can be applied
to atrace that is al-
_ ready defined and
being displayed.
See Averaging and
Enveloping, on
page 45

Using Trace Functions in Trace Expressions

Trace functions operate on arguments which are usuaily channeis
or trace expressions. The function is applied to each individual
sample of the trace. The trace that is displayed is built from the
function being applied to each sample.

Trace Funciions

Function Effect on Argumenis

Abs(...} The absolute value of the argument trace.

Avgl...) The average of several trace record acquisitions of the

- argument. The number of records acquired is controtied
by the knobs after touching the Avg N selector in the
Acquire Desc pop-up menu,

Diff(...} The differential of the argument.

Env{..) The limit of excursion of several trace record acquisi-
tions of the argument. The number of records acquired
is controlled by the knebs after touching the Env N se-
lector in the Acquire Desc pop-up menu.

Exp(...} The natural antilog of the argument.

Filter(...) Applies the Smooth function to a frace two times. Like
Smooth(, Filter has two arguments. The first argument
is the trace 1o be filtered, the second argument is a rise
time. Each time Fliter is evaluated, the record lengtt,
time per division, and the specified rise time are used to
calculate the number of dots to be used in the smooth-
ing algorithm.

intg(...) The integral of the argument.

Ln(..} The natural logarithm of the argument.

Log(...} The base 10 logarithm of the argumant.

Signum{...} The sign of the argument. Signum returms 1 if an argu-
ment is greater than zero and ~1 If less than zero.
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Stored traces are
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page 213,

Trace Numbers

Selecting
Traces

Trace Definition and Management

Trace Functions (Cont.}

Function Effect on Arguments

Smooth{..} A moving average of a trace. This function has two ar-
gumenrts, separated by a comma (, }. The first argu-
ment is the trace to be smoothed, the second argument
is the number of samples in the moving averags. If the
second argument is 9, then 4 samples before each point
and 4 samples after each point are averaged with the
point value. If the second argument is an sven number,
one Is added to it to make it odd. Smooth{canbe
applied to stored traces or a single channe! live frace.

Sqrt(...) The sqguare roct of the argument.

Defining Traces Using the Sampling Head Channel Button

A short-cut method of defining fraces is available. When you
want to define a trace that represents a single sampling head
channel, you can press the SELECT CHANNEL button on the
sampling head. There are two limitations to this method:

®  The channel must not be displayed as part of any cther frace
being dispiayed. If the yellow channel light is on, either
steady or blinking, this method of defining a trace cannot be
used.

m The frace expression will consist only of this channel. You
cannot use this method to enter complex frace expressions.

When you define a new trace, the 11801A assigns it a frace
number, Trace numbers range from 1 through 8. New fraces are
assigned the lowest available number. Once a number is as-
signed to a trace, the number does not change.

When you define a new trace, it is highlighted (bright intensity) on
the display. This indicates that it is the selected trace. When
muitiple traces are displayed, there is always one selected trace.
The graticule labels and axes match the color of the selected
frace.
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The selectors, knobs, and buttons operate on the selected frace.
The graticule axis labels show the verticai and horizontal size
and position of the selected trace. Selectors that show trace
status, such as the Vertical Desc and Horizontal Dese selectors in
the Waveform major menu, show the status of the selecled trace.
When you use the <= and § icons to assign the knobs to horizon-
tal or vertical size and position, the knobs affect the selected
frace.

When you have more than one trace on the display, you can
sefect and highlight any frace. There are three methods that you
can use 1o select a trace; touch the trace on the display, use the
All Trace Status major menu, or use the sampling head SELECT
CHANNEL button.

Selecting Traces by Touch

The fastest way 1o select a frace is 1o touch it on the display.
When you touch the graticule area of the display, a box is dis-
played that shows the boundaries of your touch. If a single frace .
passes through the boxed area when you remove your finger, that |
trace will become the selected trace. The touch box disappears
when you withdraw your finger and select a trace,

You can drag your finger across the display to change the posi-
tion of the box before you remove your finger to select the trace.

if several fraces pass through the area indicated by the touch
box, one hecomes the selected tfrace when you remove your
finger. Touching the same area repeatedly will select different
fraces. You can select races by touching the sarne spot on the
display repeatedly, untii the trace you want is selecied.

Selecting Traces Using the Trace Status Menu

You can see the status of all displayed traces at once using the
Trace Status menu. You are shown the trace number, the first part
of the trace expression, the time base, and the vertical and
horizontal size per division.
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Stored traces are
described on
page 213.

Trace Definition and Management

To view this information, touch the More. . . selector in the
Waveform major menu. The entire Waveform major menu Is
replaced by the Trace Status major menu, though the light beside
the WAVEFORM button remains lighted.

This menu shows one selecior for each displayed trace. You can
select any trace by touching its selector. The selector for the
selected frace is always highlighted. The Return to Single Trace
selectior restores the regular Waveform major menu.
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The Trace Status Menu

Selecting Traces Using the Sampling Head Channel Button

You may want 1o select a trace that displays a specific sampling
head channel. If that sampling head channel is not already part
of the selected trace, you can press the Select Channel button cn
the sampling head.

You can look at the channel light on the sampling head to deter-
mine if that channel is part of the selected frace. Hf the light Is on
and blinking, then the channel is pant of the selected trace, and
pressing the channel button will remove the selected trace. If the
light is on and not blinking, that indicates that the channel is
displayed but is not part of the selected trace. Pressing the
channe! button will setect a trace that contains that channel.
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Modifying
Traces

Removing
Traces

You can change the race expression of the selected trace. When

you touch the Vertical Dese selector in the Waveform major menu, ‘

the Vertical Desc pop-up menu s displayed.

This menu is identical to the pop-up menu that is displayed when
you touch the DefTra icon. When you dispiay the Verticai Desc
pop-up menu, the frace expression of the selected trace appears
at the top of the pop-up menu. You can use the Back Space
selector to alter the trace, or you can exiend the trace expres-
sion. When you touch the Enter Dese selecior, the new trace
expression Is applied to the selecied trace.

You can remove fraces from the display in two different ways:
using the Remove/Cir selector in the Knob menu or using the
Select Channet button on the sampling head.

Removing Traces Using the Remove/Clr Selector

The Remove/Cir selector in the Knob menu always shows the
number, the frace expression, and ihe time base of the selected |
trace. The knob menu is displayed at all times, and so the Remo-
ve/Clr selector is available regardiess of which major menu is
displayed.

As shown in the following diagram, when you touch the Remove/
Cir selector, a small pop-up menu appears allowing you io
remove or clear the selected trace. Removing a race tums off the
selected channet and causes the frace to disappear. Clearing a
trace affects averaged, enveloped, color graded, variable persisi-
ence and infinite persistence waveforms. Touching Clear causes
{he selected function to start over, removing all current waveform
data, The selected waveform remains on-screen; its description
Is unaltered.
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Ver ify Remgue-LClear frace

| Main
S12 ptis

B

The Remove/Clr Selector in the Knob Menu

Removing Traces Using the Sampling Head Channel Button

You can use the Select Channel bution on the sampling head to
rermove all traces displaying that charinel as part of their trace
expression.

When a sampling head channel is incorporated as part of the
selected frace, the yellow channel light on the sampling head is
on and blinking. If you press the channel button on the sampling
head when the light is blinking, a// traces displaying that channel
are removed.
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Trace Scaling

When you define a new trace, it is defined as either a fast trace
or a high precision trace, Fast traces are computed with integer
arithmetic, and operate significantly faster than high precision
traces, High precision traces use floating-point arithmetic to
provide highest precision.

Normally, the trace is defined to be fast unless some part of the
trace expression farces high precision. Floating-point functions
such as Diff{ and Log( will force the trace to be defined as high
precision.

You can force complex fraces to be defined as high precision
traces by using the instrument Options pop-up menu in the
Utility1 major menu. In this pop-up menu, the Trace Scaling
geiector can be set 10 Optionat or Forced. When set to optional,
niew races are defined as fast traces if they can be implemented
as fast races. When set 1o forced, new complex fraces are
defined as high precision traces. Single-channel traces without
waveform math are always acquited in Fast mode.

Once a trace is defined, its trace scaling cannot be changed. The

setting of the Trace Scaling selecior affects only the definition of
new traces.
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Instrument Optiocns
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The Instrument Options Pop-up Menu
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Triggering

When you use
conditional acquire
with an external
trigger source, the
11801A may appear
o lock up. The
instrument is waiting
for a trigger event. To
restore operation,

~ supply a triggering
. signal 1o the external

- TRIGGER INPUT.

A trigger is an electrical event that initiates acquisition of a trace.
The event that triggers acquisition: is when the trigger source, the
signal being monitored by the trigger circuits, passes through a
specified voltage /evel in the specified direction (the trigger
slope).

Until a trigger event fakes place, a newly defined trace will not
appear on the display. If triggering of an acquired trace stops, the
tast frace record is left “frozen” on the display. The trigger status
is shown {o the left of ihe graticule as eliher trig'd or !not! trig’d.

The irigger source can be the internal clock, or a signal that you
apply to the TRIGGER INPUT connector on the 11801A front
panel. You can connect the signal being sampled to the TRIGGER
INPUT connecior using a signal splitter or power divider, so that
the sampilad signal is also the trigger signal. Whatever signal you
use as the trigger source, It should be synctironized with the
signal you are sampling and displaying.

You can also set the coupling of the external trigger to DC, which
passes the unaltered trigger signal to the trigger circuits, or AC,
which remaves the DC component of the trigger signal. AC
coupling is useful when the signal you want to trigger on is a
small AC signal with a large DC bias. This is helpful in cases
where the DG bias is large enough to cause the trigger signal to
be out of range.

You can set the trigger mode to auto mode, which will produce
an intemal trigger in the absence of other trigger events on the
trigger signal.
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Use the trigger icon You can assign the knobs to set the trigger level of the selected
{7 ) to assign the frace by touching the 7 icon to the left of each graticule. Use the
knobstosetthe  pigaer major menu to access all other trigger controls. The
trigger level. selectors in this menu are:

®  Source—displays a pop-up menu that lsts you select the
signal that the 11801A monitors for the trigger event. The
External Direct source is the TRIGGER INPUT connector on
the 11801A front panel. The Internal Clock source is synchro-
nized with the CALIBRATOR output on the 11801A front panel.

Trigger Source

External
Dic

The Trigger Major Menu and Source Pop-up Menu
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® Level—assigns the knobs to set the frigger level. Touching
this selector is the same as touching the T icon to the left of
the graticule.

®  Mode—selects betwesn Normal mode and Auto mode. Auto
mode supplies unsynchronized frigger events in the absence
of irigger evernts on the trigger signal.

¥ Slope—selects between + (a rising slope trigger event) and
- (& falling slope frigger event).

% External Attenuate — changes the external trigger scurce
range. When set fo X1, the irigger level range is from -1V o
+1 V. When set {o X108, the frigger level range is from ~10 'V
o +10V,

®  Externai Coupling — selects between AC or DC coupling of the
external trigger signal. AC coupling removes any DC compo-
nent from the trigger signal.
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Vectored Traces

Vectored traces is a display mode that enhances the appearance
of displayed traces by eliminating any gaps or discontinuities.

The trace display area is 512 pixels (dois) wide. When & frace
with a record length of 512 samples is displayed, each sample
has its own unique horizontal position on the display. When
fraces with record lengths longer than 512 samples are dis-
played, two or more samples must share the same horizontal
location. For a trace of 5120 samples, each horizontal place
shows the resuits of ten samples.

When more than one sampie shares the same horizontal loca-
tion, the resulting display is always a series of vertical lines,
called cojumns, that extend from the top sample to the bottom
sample. .

The 11801A normally extends the columns to “touch” adjacent
cojumns, so that no gaps are shown in the trace. You can tum off
this trace vectoring so that no intermediate data is assumed for
display purposes.

Trace vectoring makes the biggest difference in the appearance
of a frace with 512 samples. As the record tength of a trace
increases, the visual enhancement of trace vectoring becomes
iess evident.

When you display a 512-sample trace, with trace vectoring tumed
off, the individual samples of the trace show as dots. When you
display a trace of more than 512 samples, you can use horizontal
magnification to achieve the same effect by displaying any
B512-sample portion of the trace. For information about horizontal
magnification, see Pan/Zoom on page 137.
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Identical §12-Point Traces without Trace Vectoring (top)
and with Trace Vectoring {bottorm)

You turn trace vectoring on or off using the Instrument Options
pop-up menu in the Utilityt major menu. Touch the Vectored Trace
selector to set it to Off or On.

Trace vectoring can aso be turned on or off in the Persist/Histo-
grams pop-up menu in the Display Modes major menu.
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Vectored Traces

Instrument Options

Autoset (Options
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Vectored Trace
Selector
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The Instrument Options Pop-up Menu
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Vertical Controls

The vertical conirols let you set the vertical size and placement of
your traces. Touch the vertical icon (§) to access these controls.
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Vertical Controls
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Vertical Controls

Setting Vertical
Size and Offset

Touch a knob fabel
to display the
keypad pop-up
menu. This lets you
set vertical size and
offset nurmerically, or
quickly set them o
ra@aximum or
Frinimum limits. It
also tets you set the
knob resolution.

You can change the vertical magnification, or size, of a trace. You
can also move the trace up or down on the display. This is called
adjusting the vertical offset. To do either, touch the vertical ( $)
icon; this assigns the knobs to adjust the vertical size (top knob)
and offset (bottom knob) of a channel of the selected trace.

If you want to change the size or offset of a different trace, touch
the desired trace to select it. Then use the knobs to adjust verti-
cal size and offset.

Adjusting Channels and Adjusting Traces

When you adjust the vertical size or offset of a race acquired in
Fast mode, you are adjusting the size or offset of one of the
channels that is In the trace expression. if the trace you are
adjusting has the trace expression M1+ M2, you can adjust the
vertical size of only one channel at a time. This has the following
side effects:

= Changing the channel size or offset for this trace changes the -

channel size or offset for all the other fraces that display that
channel.

® | the trace you are adjusting has more than one channel in
its frace expression, changing the vertical size of one chan-
nel does not change the size of the other channels. If the
vertical scale faciors of all the channels In a frace do not
maich, the vertical size of the trace is undefined.

For example, in the case of the trace M1+ M2, if M1 has a
vertical size of 50 mV/div and M2 has a vertical size of
100 mv/div, the trace will have undefined vertical units.

You can select which channel of the trace you want to adjust with
the knobs. Whenever the § icon is highiighted, the lower right
cormner of the display shows the Chan Sel selector. This selector
always shows which channel the knobs are set to adjust. You can
touch this selector until it shows the channe! you want to adjust
with the knobs.
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See Trace Scaling on
page 248 for a de-
scription of high pre-
cislon traces.

Vertical Controls

Adjusting High Precision Traces

High precision traces use floating-point arithmetic in their calcula-
tion. When the selected trace is a high precision trace, you will
see High Prec in the bottomn line of the Verical Desc selector in
the Waveform major menu.

You can adjust the vertical size and offset of high precision
fraces, without adjusting a channel.

When you adjust the vertical controls of a high precision trace,
the Chan Sel sefector at the lower right of the display can be
used to specify the individual channel to adjust, and o specify
the Caled Tra, or calculated trace. When you specify that you
want to adjust the calculated trace, the knobs adjust the size and
offset of the trace without changing the verticai size and offset of
other traces displaying that channel.

Trace Separation

When you adjust the vertical size and offset of atrace ona
window time base, the Chan Sel selector at the lower right of the
display can be used to specify the individual channel 1o adjust,
and to specify Trace Sep, or {race separation. This vertical offset
control lats you move a window trace up or down, to visually
separate it from other window traces or the main time base trace.
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Windows
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A window irace is a trace thal represents a portion of another
trace that is magnified horizontally. A window trace is sampled
separately from the main trace it Is magnifying.

Windows are created by touching the Window icon above the
graticule. When you touch the Window icon, the 11801A creates a
second graticule to show the window trace. The portion of the
main trace that Is windowed is highlighted. The display below is
the result of touching the Window icon when the fop trace was
displayed alone on a single-graticule display.
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A Window Trace Display
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Windows

Changing
Window Size
and Position

All window traces are
the same horizontal
size. i you change
horizontal size on
one window trace,
you change
horizontal size on all
window traces.

The window trace has the same trace expression as the main
trace. The difference between the two is the time base that each
uses; the main trace uses the main time base, while the window
traces uses a window time base. The Horizontal Desc selactor in
the Waveform major menu always shows the time base of the
selecled frace.

A window trace is independent of the main trace. Once a window
trace is established, you can remove the main trace or move the
window frace from graticuie to graticule.

You can create more than one window trace fromm a single main
trace. You cannot create a window trace of a window frace.

If you rernove all windows, the display automatically retumsto a
single graticule display.

You can change the size and position of a window trace just as
you do with any main trace. Touch the < or } icons to assign the
knobs to horizontal size and position or vertical size and offset.
Complete information about horizontal size and position Is on
page 135, and vertical size and ofiset is on page 259,

All main traces share the same time base, and so all have the
same horizontal size and position. Each window trace has its
own time base, and so each can have a different horizortal
position. However, all window time bases have the same horizon-
tal size,

As you change the horizontal size or position of a window trace,
the highlighted portion of the main trace changes size and posi-
tion. This allows you 10 always see the portion of the main frace
that the window trace is magnifying. (In display modes othet than
Normal, the main trace will not show a highlighted region.

Trace Separation

When you use the ¢ icon to offset any trace, the Chan Set selector
in the lower right comer of the screen can be used 10 select
which channel you want to size or offset. Touch the Chan Sel
selector until it shows the channel you want.
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Positioning
Window Traces
Automatically

The limitations on
window complexity
when automatic
positioning is used
are identical to the
complexity
fimitations on
hardware
measurements.

Windows

When you use the § icon to offset a window trace, the Chan Sel
selector can be used to select Trace Sep. When you set the Chan
Set selector to Trace Sep, the vertical offset knob moves the
selected trace up or down without moving other traces that show
the same channels as the selected frace. This lets you visually
separate the selected window trace from other window or main
traces that may overlap it.

The 11801A can position your window fraces automatically
based on an electrical event that occurs on the main trace. This
triggers the window trace in a manner similar to triggering of the
main trace. Automatic window paositicning can only be used on
traces that do not use arithmetic operators or frace functions.

You initiate and controt automatic window positioning using the
Window Mode pop-up menu in the Waveform major menu. Touch
the Position Mode selector.in this pop-up menu 1o set the posi-
tioning mode {0 Automatic or t0 Manual.
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Window Mode

~ Manual

Relative SE%
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Continuous

; i AT
Manual Trace M1 Off
Status Window

The Window Mode Pop-up Menu

The electrical event that triggers the automatic window position is
the point at which the main frace passes through a specified
voltage fevef in the specified direction (ihe slope) the specified
number of times (the transition number).

You can specify the voltage level in volts (absolute) or as a
percentage of the baseline-to-topline voltage of the trace (rela-
tive).

The selectors of the Window Mode pop-up menu let you control
the window positioning in the following ways:
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Windows

# Position Mode —can be set to Manual (you position the win-
dow with the knobs) or Automatic (the 11801A positions the
window based on an electrical event on the main trace).

Automatic window positioning has a resolution equal to one
Main record sample interval. If the Main record sample
interval is large compared to the window size. the position
may appear to “jump.” In most cases, this will not affect the
accuracy of measurements, because the 11801A automati-
cally compensates for the change in position.

®  Transition Number—assigns a knob o specify the number of
times the electrical everit must occur before the window trace
is positioned. This affects only an autormnatic window with
tracking on, or an automatic window when locate window is
performed.

® Siope—selects between + (a rising slope transition event) or
- (& falling slope fransition event).

® Filtering—assigns a knob 1o set the number of successive
frace samples that must cross the transition level before the
transition is counted as valid. Nolisy signals will be affected
most by filtering. This affects only an automatic window with
fracking on, or an autornatic window when locate window is
performed.

®  Level Mode—selects between Absolute {you specify the
fransition level in terms of volts) or Retative {you specify the
transition level in terms of percentage of baseline-to-topline
height of the trace).

m Level—assigns a knob o set the fransition voltage level in
the mode determined by the Level Mode selector.

®  Tracking - This affects only an automatic window with track-
ing on, or an automatic window when locate window is
performed, Three types of tracking are avallable:
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Windows

Relative tracking -- Baseline and topiine are recalculated and
used to calcuiate an absolute level. Window position is then
found using that absolute level.

Absolute tracking — Absclute level used to find window posi-
tion.

No tracking (either) - No position change until Locate Window
is selected. A Relative tracking or Absolute tracking mea-
surement is performed once each time Locate Window is
selected,

Locate Window — meaningful only when Position Mode is

Automatic and Tracking is Off, tells the 11801A to position the

window trace.

Top/Base Method —allows you to select the method of deter-
mining the topline and baseline. You can choose between

the standard IEEE method (histograms) or an alternate meth-
od that smooths and differentiates the waveform data before |
calculating fopline and baseline. The altemate method works

better than the IEEE method for ramps, trlangular or irregular
square waves.

The Top/Base Method parameter affects all window fraces. it
also affects how automatic measuremerts are performed on
ali races. You can also change this parameter from the
Measurements pop-up menu in the Measure major menu,
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XY Traces

Most traces show a signal voltage (the vertical axis) as it varies
over time (the horizontal axis). You can display a trace that shows
how two traces compare with each other, independent of time.
Such an XY trace shows the signal voltage of one trace on one
axis against the signal voltage of the other trace on the other

axis.
You can have only TR
242wy
one XY trace. You "
cannot take measure-
ments of XY traces.
This XY trace is a sdivioLo
constellation dia-
gram. Constattation
diagrams are dis-
cussed on page 57.
trigd
~258mV
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An XY Trace

When an XY frace is displayed, the axis units cannot be changed
from volts on either axis.
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XY Traces

XY Trace Sectid'h <

Horizonts)l Description
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The Horizontal Desc Pop-up Menu

You initiate and control XY traces using the Horizontal Desc
pop-up menu in the Waveform major menu. Two sections of the
menu are titled XY Display Mode, one for displayed traces and
one for stored traces.
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XY Traces

The sequence to follow when creating XY traces is:

[ ] stept: Define a trace that shows the information you want
on the X axis {the horizontal axis). This trace may be a dis-
played trace or a stored frace.

[] step2: Define and display a irace with the information you
want on the Y axis (the veriical axis).

Step 3:  Select the trace that displays the Y-axis informa-
tion.

] step4: Press the WAVEFORM major menu button, and
touch the Horizontal Desc selector to display the pop-up
menu.

[} step 5 Touch the selector in the Horizontal Desc pop-up
menu that represents the trace showing the X-axis informa-
fion. If the X-axis trace is a displayed trace, it will appear in
the section titled XY Display Mode: X=Acquired Trace. [f the
X-axis trace is a stored frace, it wiil appear in the section
titled XY Display Mode: X ==Stored Trace.

When you touch the X-axis trace selector in the Horizontal Desc
pop-up menu, the trace is immediately converted into an XY trace -
on the display.

If the frace defining the X-axis information is a displayed trace,
this process will leave two traces on the display; the XY trace
and the X-axis information trace. Once the XY frace Is estab-
lished, you can remove the trace displaying the X-axis
information.

To restore an XY trace to normal YT mode, select the XY trace
and touch the Normal YT selector in the Horizontal Desc pOp-up
mernd.

Constellation diagrams are a commoen application of XY traces.
See Constellation Diagrams, cn page 57, for more details.
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Appendix A:

Accessories

Standard
Accessories

Optional
Accessories

The 11801A instrument package includes the following standard
accessories:

11801A Tutorial, Tekdronix part number 070-8025-00.
11801A-User Reference (this manual).

CSA 803 and 11801A Programmer Reference, Tekironix part
number 070-7738-01. '

CSA 803 and 11801A Command Reference, Tekironix part
number 070-7720-01.

11801A Service Reference, Tektronix part number
070-8024-00.

Power Cord (North American 120 V), Tekironix part number
161-0066-00.

One-foot SMA interconnecting cable, Tektronix part number
174-1364-00.

Antistatic wrist strap, Tektronix part number 006-3415-04

To obtain replacements, refer to a Tekronix products catalog or
contact your local Tekironix field representative.

The following optional accessories have been selected from our
catalog specifically for the 11801A, For detailed information and
prices, see a Tektronix products catalog or confact your local
Tekironix field representative.

Option 01, provides interface 10 SM-11 Multi-Channe! Uniis.

Option 1R Rack Mount, converts the 11801A for rack mount-
ing.
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Option 10, Delete Prescaler, deletes the Prescaler trigger
input,

GPIB cable, two meter, Tektronix part number 012-0991-00.
R$-232-C cable, ten foot, Tekironix parn number 012-0811-00.

Ten-foot Centronics printer cable, Tekironix part number
012-0555-00.

Sampling head extender cable, one-meter , Tekironix part
number 012-1220-00.

Sampling head extender cable, iwo-meter, Tekironix parnt
number 012-1221-00.

Sampling head panel, blank, Tektronix part number
200-3395-00.

Acquisition extender, Tektronix part number 067-1323-00.

Acquisition Systermn extender, Tekironix part number
067-1324-00.

Calibration pulser, Tektronix part number 067-1338-00.

Hardcopy unit: Epson-compatible Dot Matrix Printer, Tekironix
4697.

Tektronix SCOPE-MOBILE cart, Model 205.

Calibration Head, Tektronix part number 067-1413-00.
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Power Cord The following power cords are avallable for the 11801A.
Options
= Option A1 Universal European 220 V/6A, 50 Hz, Tektronix part
number 161-0066-09.

m  Option A2 United Kingdom 240 V/6A, 50 Hz, Tektronix part
number 161-0066-10.

= Option A3 Australian, 240V/6A, 80 Hz, Tekironix part number
161-0066-11.

m  Option A4 North American 250 V/10A, 80 Hz, Tekironix pan
number 161-0066-12.

w»  Option A5 Switzerland, 240 V/6A, 50 Hz, Tektronix part num-
ber 161-0154-00 .
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Appendix B:
Specifications

The electrical characteristics apply tc the following conditions:

® The instrument has had a 20-minute warm-up pericd.

= The instrument is operating in an environment that meets the
iimits described in Environmental Specifications in this

section.

Characteristic

Vertical System Specifications

Specification

input sources
Mainframe

4 sampling heads, 8 channels

Option ¢1, with 4 SM-11
Muiti-Chanrel Units

68 sampiing heads, 138 channels

Bandwidth

Dependent on sampling head

Risetime

Dependent on sampling head

Ampilifier gain accuracy

=19 of full-scale range

Vertical resoiution
Trace data

8 bits

Hardware measurements

14 bits

tnput sensitivity

2 mV/div to 255 mv/div in
1 mV/div steps

Offset acouracy +2 mv
Offset range +2v
Offset resolution 0.25 mv
Measurement level accuracy imv
Verticai acquisition resoiution
Single graticuie 25 points/div
Dual graticule 25 peints/div
Vertical dispiay resoiution
Single graticule 50 pixels/div
Dual graticule 25 pixels/div
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Time Base Specifications

Characterisiic Specification

Internal reference clock Crystal-controlled osciliator,
voltage-controlled cscillator for
timebase

Sample rate 200 kiHz maximum

Record length User selectable, 512, 1024, 2048,
4096, or 5120 points.

Sweep rate resclution 1-2-5 steps or 1 ps/div increments

Record duraticn 10 psto 50 ms

Maximum sweep rate

512-point record 1 ps/div
1024-point record 1 ps/div
2048-point record 2 ps/div
4086-point record 5 pa/div
5120-point record 5 ps/div
Time interval measurement
acCUracy 10 ps or +0.01% of selected
delay

Revised 12/18/60
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Input and Cutput Specifications

Characteristic Specification

Touch panst infrared beam touchable array,
22 rows of 11 columng
Knobs 2 general-purpose knobs, set by

user {o desired function

Calibrator output pulse

Voltage 500 mV open: circuit or
250 mV into 50 £}

Frequency Approximately 100 kHz (50 kiHz if
divide-by-two mode selected)

Rigatime Approximately 250 ps into 50 O

Internal clock cutput Synchronized with TDR and

calibrator ocutput

Voltage Positive pulse from G0 2.0V

Impedance fromn 50 £)

Repetition rate Approximataly 106 kHz (80 kHz if

divide-by-two mode selected)
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Characteristic

Trigger Specifications .

Specification

Trigger source

External trigger or internally
generated clock signal

Trigger mode
Auto

Frae runs after 50 ms timeout

Normal

Acquisition onily after rigger event

Maximum trigger input

5VDCors5vrms

External trigger attenuation

wiand X106

Trigger lavel

-1V 1o +1V, X1 attenuation,
-1V to + 10V, X 10 attenuation

Trigger level resolution

10 my, X1 attenuation

Trigger accuracy 10% of full scale
Trigger sensitivity
OC coupied A% mV peak-peak from DC o
200 MHz, Increasing o 150 mv |
peak-peak at 800 MHz, increasing
10 250 mV at 2.0 GHz
AC coupled 40 mV peak-peak from 3¢ kHz to

200 MHz, increasing to 150 mV
peak-peak at 2.0 GHz
Aftenuates signals below 30 kHz

Main and window position

Minimum 40 ns pre-trigger
required

Initial wincdow delay

49 ns to 50 ms in 1-ps steps

Strobe skew adijusiment

+1ns

Revised 12/19/80
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Display Specifications

Characteristic Specification

CRY 8 1/2 inch diagonal, color, mag-~
netic deflection. Vertical raster
orientations. Nominal screen size:
6.087 inches vertical by
4,496 inches horizomtal

Character display 44 lires of 55 characters
Character height 0.10 in (upper case)
Character celf 16 pixel vertical by 10 pixel

horizontal

AC Line Power Specifications

Characteristic Specification
Voltage ranges 90to 132V rms or
18010 250 V rms

Voitage ranges apply to trace
diistortion, which reduces peak

line voltage 5%

Freguency 48 Hz to 440 Hz

Power 320W

Current 4.6 A rms at 50 Hz, 90 V line with
5% clipping

Fuse BA, 250 V normal blow
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Environmental Specifications

Characteristic Specification
Temperature Meets MIL-T-288000D, Type IH,
Class 5, tested per paragraphs
4.55.1.3and 455.1.4
Operaiing 0°Cto B0°C
Nor-operating -40°C 10 78°C
Humidity Up 1o 95% relative humidity, at
up to 50°C
Altitude Meets MIL-T-2800D, Type i,
Class 5
Operating Up o 4.5km {15,000 #t)
Non-operating Up 1o 18km (50,000 ft)
Vibration Gperating, sampling heads not
installed: meets MIL-T-28000,
Type ili, Class 5, section 4.5.5.3.1
Shock Non-operating, sampling heads

not Installed: meets Mii-T-28000D,
Type HI, Class 5, section 4.5.5.3.1

Bench handiing

Operating: meets MIL-T-2800D,
Type ili, Class 5, section 4.5.5.3

Packaged product vibration
and bounce

Packaged product, sampling
heads nct installed: meets
ASTM D999-75, Method A,
para 3.1 {NSTA Proj. 1A-B-1)

Drop of packaged product

Packaged product, sampiing
heads not installed: mests
ASTM D775-61, Method 1,
para 5 (NSTA Prol. 1A-B-2).

Electrostatic immunity

No disruption or degradation of
performance: up to 15 kV. No
darnage to instrument: up to
20 kV
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Safety

Safety

. This safety
information applies
to all operators and

service personnel.

Terms in Manuals

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

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

Terms on Equipment

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

DANGER indicates a personal injury hazard immediately accessi-
ble as one reads the marking.

Symbolis in Manuals

®

Static Sensitive Devices

Symbois on Equipment

4 @ A

DANGER Protective ATTENTION
High Voitage ground (earth) Refer to
terminal manual

118074 User Reference 283




Appendix C: Safety

CAUTION

Operating the
instrument without
the covers in place
may cause
overheating and
harm the instrument.

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 -

. between either supply conductor and ground.

Grounding the Instrument

The 118Q1A 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 outpid
terminals of the instrument,

Without the protective ground, all parts of the instrument are
shock hazards. This includes knobs and controls that may ap-
pear to be insulators.

Use the Proper Fuse

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

Do Not Operate in Expiosive Atmospheres

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

Do Not Remove Covers or Panels

To avoid personal injury, do not operate this instrument without
the panels or covers.
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Eiectrical
Connections

CAUTION

Do not overtighten
SMA-compatible
CONNSCIOrs.

@ CAUTION

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

Appendix C: Safety

SMA-Compatible Connectors

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

When attaching a cable to or removing a cable from an SMA-
compatible connecior, do not turn the cable, turn only the nut.
Align the two connectors carefully and engage the connector nut
over the exposed threads on the other connector. Use only finger
pressure to make this initial connection. Then use a torque
wrench only 1o tighten the cannection to the range of 7-10 1h-in
{79-112 N-cm).

There are two types of SMA-compatible connectors on the
11801A:;

k&  Standard SMA connectors with plastic insulating material
between the center lead and the outer shield. An example is
the frigger INPUT connector.

¥ High-precision APC 3.5 connectors, which have air insulation
between the center lead and outer shield. An example is the
CALIBRATOR output connector,

The APC 3.5 connectors are of closer mechanical tolerance than
the standard SMA connector. Attaching a wom or damaged SMA
cable to an APC 3.5 connector may damage the APC 3.5 con-
nector.

Electrostatic Discharge

The input diodes used in the sampling heads are susceptible to
damage from overdrive signal or DC voltages, and from electro-
static discharge. Never apply a voltage outside the range printed
on the front of the sampling head. Operate the Instrument only in
a static-controlled environment.
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Packaging for
Shipment

If you ship the 11801A, pack it in the original shipping carton and
packing material. if the original packing material is unavailable,
package the instrument as follows:

0

[

Step 1: Obtain a corrugated cardboard shipping carton
with inside dimensions at least 15 cm (6 in) taller, wider, and
deeper than the instrument. The shipping carton must be
constructed of cardboard with 375 pound test strength.

Step 2:  If you are shipping the 11801A to a Tektronix field
office for repair, aftach a tag to the instrument showing the
instrument owner and address, the name of the person to
contact about the instrument, the instrument type, and the
serial number.

Step 3:  Wrap the instrument with polyethelene sheeting or
equivalent material to protect the finish.

Step 4:  Cushion the instrument on all sidas by tightly .
packing dunnage or urethane foam between the carton and
and the instrument, allowing 7.5 cm (3 in) on each side. '

Step 5:  Seal the carton with shipping tape or an industrial
stapler.
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Digitized traces are a sequence of samples stored as16-bit
signed integers. The samples are numbered from O through the
record length less one; a 512-point record numbers samples from
0 through 511.

Three sample values represent invalid data points.

»  The value -32,768 (hexadecimal 8000) represents i, an
unacquired data point. A trace that is defined bui has never
been acquired contains nuil values. Clearing a trace fitls i
with null values. A frace is either completely filled with null
values or it contains no null values; null values and non-null
values cannot coexist in the same trace record.

m  The value -32,767 (hexadecimal 8001) represents a data
value below the dynamic range of the digitizer. This is called
underrange. Underrange values do not appear on a dis-
played frace.

u  The value -+ 32,767 (hexadecimal 7FFF) represents a data
value above the dynamic range of the digitizer. This is called
overrange. Qverrange vajues do not appear on a displayed
frace.

When a trace function encounters one of these three data values,
it passes the invalid data value as its output. When a measure-
ment encounters one of these three data values, the
measurement is noted as an error. There are exceptions to these
rules, as noted below. All tfrace functions assume that the trace
record contains data other than these three values, unless spe-
cificaliy noted.
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Trace Functions Absolute Value
Abs{ny = W(n)
forW(n) =z 0
Abs(n) =-Win)
forWny <0

where:
n = index intc the record of data points
W(n) = input sampled data point

Average
Avgp(n) = W(n)
forp=1

[W(n) ~Avgp.s (n)]
Avgp(n) = Avgpi(n) + A INT(log; b/ 1086 2))

fori<p<?P

[W(n) - Avg, ()]
P

Avgo(n) = Avgps(n) +
forp = P

where:
n = index into record of data points
W(n) = input sampled data point
p = record number
F = total number of records specified for average
INT = integer part of
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Differentiate
Diff(n) = {W(1) - W(0)]/T
forn=40

Diff(n) = [Wn+ 1) ~W(n -~ 13]/(2T7)
forisns<s (R-1

Diff(R- ) = [WR- 1) -W(R-2)|/T
forn=R-1

where:
n = index into the record of data peinis
Win) = input sampled data poirnt
T = time interval between successive samples
R = record length

Envelope
Env,(n) = W(n)
forp=1
Envy(n) = Minimum of [Envy_i(n), Win), W(n + 1)]
forp > landn even(2,4,6,...,R~ 1)
Envy(n) = Maximum of {Envy_i(n), Wn- 1), Win)]
forp > 1andn odd(1,3,5,...,R~2)

where:
n = index intc record of data points
Wi{n) = input sampied data point
r = record number
R = record length

P, the total number of records specified for enveloping, is used
only to determine completion for conditional acquisition, when
acquisition is stopped on envelope complete,
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Exponential

Exp(n) =™

where:
n = index into record of data peints
W(n) = input sampled data point

This function is implemented by the 80287 math coprocessor and
supporting routines.

Filter
Filter(n) = Smooth(Smooth(ny})

where:

n+h
Smooth(ny = (1/s)| > W(m) + (h=n) x W(0)

mu

forn<h

R

Smoothin) = (1/s5) z W(m)

e

forhsn=sR-1-h

Smooth(n) = (1/8) i Wm)+(M-1-n) Xx WM-1)

-t

forn>M~1-h
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where:
n = [ndex into record of data points
Win) = input sampled data point
s = smoothing interval = Round (sf)

o = risetime
(time per doty x 1.10557

risetime = the second argument {o Filter

where:
risetime > 10 ps and < 50 ms
A = half interval: (s - 1)/2 rounded up
R = record length in points

The smoothed trace is derived by computing the average value
of the corresponding point of the original trace and some number
of points of the original trace on either side of the corresponding
point. The number of points on either side is derived from the
smoothing interval, the second argument of the Smooth function.
Near the ends of the frace, nonexistent points beyond the ends of
the trace are required for averaging. The nonexistent points are
assumed to be the value of the comesponding end points. This
method of extending the trace is arbitrary, so the resuits within a
smoothing interval of the ends of the tfrace must be interpreted
accordingly.
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Integrate
Intg(ny =0
forn=0
-1
Intg(n) = | 1/2W(0) + > W(m)+1/2W(n) | x T

m=]

fort =n <R

where:
n = index into record of data poinis
Win) = input sampled data point
T = firne interval belween successive samples
R = record length in points

Logarithm
Log(n) =logio W(n}

where:
n = index into record of data poinis
W(n) = input sampled data point

This function is implemented by the 80287 math coprocessor and
supporting routines.

Natural Logarithm
La(n) =log, W(n)

where:
n = index into record of data points
W(n) = input sampled data point

This function is implemented by the 80287 math coprocessor and
supporting routines,
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Rho
Rho is normally calculated 10 be beilween +1 and -1 by:
For frace M1:

rho = wmm—— -~ rhopos
"~ (RA X pol) P

{Ref Voltage)

+ 1 + rhozero
(RA x pol) oz

rhopos =

where:
RA = Reference Amplitude (normally 250 mV); where the
reference amplitude is equivalent to the change in volis that
corresponds to a change of 1 in o
pol = +1if M1 has positive polarity, -1 if M1 has negative
polarity
volis = the voltage at any point in M1
Ref Voltage = the voltage of Mt measured as early intime
as possible. Baseline correction keeps remeasuring the
reference voltage, and will force a recaicuiation of rhopos
any time it changes by more than a few milllvolts
rhozero = 0 by default. The cursor feaiure Set Zero Rho sets
this value.

For trace “M1-M2,” where M1 has positive polarity and M2 has
negative polarity:

rho = —Yﬁl—tf-— - rhopos
= (RA X ) P

(RhoPos of M1) {RhoFPos of M2)
rf * rf

rhopos = + rhozero

(Ref Voliage M)
RhoP M, =
oFos I M = Ra X (ol of M)
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where:
volts = voltage at any point in M1-M2
rf = rhofactor; 2 for this frace
Mj = M1 or M2

For trace “M1 - 8701,” where STO1 was created from M1:

volis
rho = W - rhopos
rho = (R?zoPoifof M1 B (RhoPosr;f STO1) + rhozero

(Ref Volrage M)
(RA x (pol of M)

RhoPos of M; =

where:
RhoPos of STO1 = BhoPos of 8TO1 at the time STO1 was
created
rf = thotfactor; 2 for this frace
Mj = M1 orM2

Forfrace “Cqy X Ty + ... + Gy X Ty

volts

ho = —
MO = TRA % 1)

~ rhopos
C, % {poll) X (RhoPos of T+)
7

C, X (poln) x (RhoPos of Tn)
rf

rhopos =

+ rhozero
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where:

C; = a numeric constant (for example, 1.0 or 0.5)

7; = a channel or stored trace

polj = +1 or -1 polarity if Tj is a channel, or
= rhofactor of a stored trace which equals the rhofactor of
the live frace when the stored trace was created

rf = rhofactor = C1 x (polt) + ... + Cn x (poln)
however, if this is 0, then:

- ABS({C; X (poil}} + ... + ABS(C, X (poln))
2

Trace functions Smooth, Filter, and Avg have no effect on the
formulas used for rho.

Fortrace “Cg + Cy X Tq + ... + Cy X Ty” the rho values pro-
duced are the same as if Cy was 0.

Signum
Signum(n) = 1.0
for Wn) >0
Sighum(n) =0
forWin) =0
Signum{ny = -1
forWin) <0

where:
n = index into record of data points
W(n) = input sampled data point
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Square Root

Sgrt(n) = W(n)'/*

where:
n = index into record of data points
W(n) = input sampled data point

This function is implemented by the 80287 math coprocessor and
supporting routines.

Smiooth

—

n+h
Smooth(n) = (1/5)| > Wim) + (h-n) x W(0)

m=0

forn <h

n+h

Smooth{n) = {1/s) z Wim)

m=h-h

forh=n=<=R-1-h

e

R-1
Smooth(n) = (1/s)] >, W{m)+(M=1=n) x W(M ~1)

mi=n-f

forn>M~1~h

where:
n = index into record of data points
Wi(n) = input sampled data point
s = smoothing interval in samples; the second argument
k= half interval: (s - 1)/2 rounded up
R = record length In points
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The smoothed trace is derived by computing the average value
of the comresponding point of the original frace and some number
of points of the original trace on either side of the corresponding
point. The number of points on either side is derived from the
smoothing interval, the second argument of the Smooth function.

Near the ends of the trace, nonexistent points beyond the ends of
the trace are required for averaging. The nonexistent points are
assumed 10 be the value of the corresponding end points. This
method of extending the trace is arbitrary, so the results within a
smoothing interval of the ends of the trace must be interpreted

accordingly.
Software Measurements are taken using the measurement parameters. You
Measurements can directly set many the measurement parameters, or you ¢an

specify that some are 10 be determined automatically by the
11801A. It is common to have the 11801A dynamically measure
topline and baseline.

You specify autormnatic topline and baseline positioning by tuming
tracking on in the individual measurement pop-up menus. The
mesial level, when topline and baseline are automaticaily posi-
tioned by tracking, is calculated:

mesial = [(m%/100) X {(topline — baseline)} + baseline

where m% is the percentage of topline to baseline height to use
for mesial level. Proximal, distal, and reference levels are calcu-
lated similarly from percentage levels. These percentage levels

are set using the knobs.

When you use tracking, the topline and baseline are determined
either from the IEEE histogram method or from an alternate
method. The IEEE method of determining topline and baseline, Is
as follows:

1. Create a histogram of the trace data points. For each possi-
ble vertical value, count the number of data points having
that vaiue.
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The largest value that has a non-zero point count is the
maximurm value.

The smaliest value that has a non-zero point count is the
minimum value.

Determine the median value, halfway between the maximum
and minimum values.

Examine the point counis between the median value and the
maximum value, te find the largest point count. If this point
count is greater than or equal 1o twice the second-largest
point count, the value associated with the point count is the
topline. If the largest point count is not twice the second-iarg-
est point count, then the maximum value is used as the
topiine.

Examine the point counts between the median value and the
minimum vaiue, to find the largest point count. if this point
courtt is greater than or equal to twice the second-largest |
point count, the value associated with the point count is the !
baseline. if the targest point count Is not twice the second-
targest point count, then the minimum value is used as the
baseline.

The Alternate method of determining topline and baseline, is as
foliows:

1.

2.

Smooth the raw waveform data.

Differentiate the smoothed waveform data.

Smoocth the differentiated data.

Search the smoothed, differentiated data for the largest
negative and positivé peaks. The peaks must be equal to at

least 30% of the peak-io-peak amplitude to qualify as valid.

Determine the 30% value of the largest valid topline and
largest valid baseline peak.
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8. Search the smoothed, differentiated data for crossings of the
-30% and +30% levels, and build a table of these cross-
ings.

7. Using the table built in step 6, qualify the original waveform
data into fopline, baseline, and ignore points.

8. The iopline value is the average of all the poinis in the top-
line group.

9. The baseline value is the average of all the points in the
baseline group.

Amplitude

Amplitude = topline ~ baseline

Area+

n-1

Areas = S ABSIVG D) -Rzg +ABS[W() —R]

T

J=m

where: :

m = index of left-most measurement zone sample
7 = index of right-most measurement zone sample
W) = input sampled data point

R = reference levei measurement parameter

T = time interval between successive samples
ABS = the absolute value function
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Area-
n-1
o Wi =R+ [w() - R]
Areg— = 2 5 x T
j=m
where:

m = index of left-most measurement zone sample
n = index of right-most measurement zone sample
W(j) = input sampled data point

R = reference level measurement parameter

T = time interval between successive sampies

Cross

The cross measurement finds the left-most crossing of the refer-
ence level of the proper slope that is within the measurement
zone. The horizontal position of the crossing point is displayed.

Linear interpoiation between vertical points and between time
intervals is necessary t0 determine the crossing time, whenthe
reference level value does not correspond to acquired data.

Duty Cycle

" 1. Calculate the Period of the selected waveform (perform a

period measurement).

2. Calculate the pulse width of the selected waveform (perform
a width measurement).

3. If the positive portion of the part of the waveform measured
for the Period measurement lies between the first two mesial
crossings in the measurement zone, then:

100 x Wideh

Duty Cycle =
¥y Lyewe Period
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If the positive portion of the part of the waveform measured
for the Period measurement lies between the second and
third mesial crossings in the measurement zone, then:
100 X Width

Period

Duty Cyecle = 100 -

Energy

Eneray = Z W(+ 1)2 +w(j)? T

Jj=m

where:
m = index of left-most measurement zone sample

= index of right-mast measurement zone sample

W(]) input sampled data point
T = time interval between successive samples

Extinction Ratio
topline

Extinction Ratio = p
baseline

118G1A User Reference 307




Appendix D: Algorithms

Fall

1.

Find the first point in the measurement zone that is greater
than the distal value, searching from left to right.

From this point, find the first distal crossing and note the
time, fq.

From the distal crossing, examine points to the right, locking
for the proximal crossing ¢, . Update ¢, if subseguent distal
crossings are found.

Calculate the fall time:
Fall=1t,-1t4

Linear interpolation between vertical points and between time
intervals is necessary to determine the crossing times, when the
proximal and distal values do not correspond to acquired data.

Frequency

1.

Search the measurement zone for the left-most mesial cross-
ing of positive slope. Continue the search to the right to find
the first upper signal/noise ratio level crossing o the right of
the first mesial crossing. The horizontal coordinate of this
crossing is Cross, .

Search the measurement zone for the left-most mesial cross-
ing of negative slope. Continue the search to the right to find
the first lower signal/noise ration level crossing to the right of
the second mesial crossing. The horizontal coordinate of this
crossing is Cross, .

i Cross, < Cross, , set Crossy = Cross, ,

Cross; = Cross, , and Slope = positive, If

Cross, > Cross, , set Crossy = Cross, , Cross; = Cross, ,
and Slope = negative.
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4. I Slope = positive, search for the third left-most mesial
crossing, and continue the search to find the next upper
signal/noise ratio level crossing to the right. if Slope =
negative, use the next lower signal/noise ratio level crossing
to the right. The horizontal coordinate of this crossing is
Crosss .

5. Calculate the frequency:

1

Frequency = =
1 Y Crosss — Cross,

Linear interpolation between vertical points and between time

intervals is necessary to determine the crossing time, when the

mesial value does not correspond to acquired data,

Max

The maximum digitized or calculated data point in the measure-
ment zone of the trace record. An overrange value in the frace
record will qualify the measurement readout with “=". If the frace
is nuil, the measurement value will show “error”.
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Mean
B Wi+ 1)+ W)
Mean = jzzmmww_—[z -]
where:

m = index of left-most measurement zone sample
n = index of right-most measurement zone sample
W(j) = sampled data point

The summation extends over the interval of time coresponding to
one period when Data Interval is set to one period, or the entire
measurement zone when Data Interval is set to the entire zone.

Mid

Max + Min
2

Mid =

An overrange value in the trace record will gualify the measure-
ment with “>", and an underrange value in the frace record will
qualify the measurement with *<". If the trace record has both
underrange and overrange values, the measurement readout wiil
be “0.0000 7V, If the frace is null, the measurement vaiue will
show “error”. '

Min
The minimum digitized or calculated data point in the measure-
ment zone of the trace record. An underrange value in the trace

record will qualify the measurement readout with “<C". If the trace
is null, the measurement value will show “error™.
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Over Shoot

Muax - topline
topline — baseline

OverShoot = 100 X

if the values of topline and haseline are equal, the measurement
value will show “error”.

Peak-Peak
PeakPeak = Max — Min

An overrange value in the trace racord will qualify the measure-
ment with “>7, and an underrange vaiue in the frace record will
qualify the measurement with “<”. If the trace record has both
underrange and overrange values, the measurement readout will
be gualified with “?”. if the trace is null, the measurement value
will show “error”.
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Period

1. Search the measurement zone for the left-most mesial cross- |
ing of positive slope. Continue the search to the right to find
the first upper signal/noise ratic ievel crossing to the right of
the first mesial crossing. The horizontal coordinate of this
crossing is Cross, .

2. Search the measurement zone for the left-most mesial cross-
ing of negative slope. Continue the search to the right to find
the first lower signal/noise ration level crossing to the right of
the second mesial crossing. The horizontal coordinate of this
crossing is Cross, .

3. If Cross, < Cross, , s€t Cress; = Cross, ,
Cross, = Cross, , and Slope = positive, If
Cross, > Crossy, , set Cross, = Cross, , Crossy = Cross, ,
and Slope = negative.

4. If Siope = positive, search for the third left-most mesial
crossing, and continue the search {o find the next upper
signal/noise ratio level crossing to the right. If Slope =
negative, use the next lower signai/noise ratio level crossing
1o the right. The horizontal coordinate of this crossing is
Crosss .

5. Calculate the period:
Period = Crosss — Cross,
Linear interpolation between vertical poirts and between time

intervals is necessary to determnine the crossing fime, when the
mesial value does not correspond to acquired data.
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Phase

1. Onthe selected waveform, search the measurement zone for
the lefi-most mesial crossing. The horizontal position is
Crossggy.

2. On the reference waveform, search the measurement zone
for the left-most mesial crossing of the same slope. The
horizontal position is CrosS.er.

3. Calculate the skew:

Skew = Cross,ep— Crossse

Linear interpolation between vertical points and between time
intervals is necessary to determine the crossing time when
the mesial value does not comespond to acquired data.

4. Calculate the period value of the selected waveform. (Per-
form a Period measurement.)

5. Calculate the phase shift:

Skew
Phase = oo 0 360
ase 55 % Poriad mod 36

If the measurement of either Period or Skew results in an etror,
the Phase measurement will show “error”.
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Prop Delay

1.

On the selected trace, search the measurement zong for the
lefi-rnost mestal crossing of the specified slope. The horizon-

tal positionis Cross, .

On the second trace, search the measurement zone for the
left-most mesial crossing of the specified slope. The horizon-

fal positiontis Cross; .

Calculate the delay:

Delay = Crossy — Cross,

Linear interpolation between vertical points and between time
intervals is necessary to determine the crossing time, when the
mesial value does not correspond o acquired data.

Rise

1.

Find the first point in the measurement zone that is less than
the proximal value, searching from left o right.

From this point, find the first proximal crossing and note the
time, ¢, .

From the proximal crossing, examine points to the right,
looking for the distal crossing {5 . Update 1, If subsequent
proximal crossings are found.

Calculate the rise time:

Rise = tg™ tp

Linear interpolation between vertical points and between time
intervals is necessary to determine the crossing times, when the
proximal and distal values do not correspond to acquired data.
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RMS
a-1 : 2 ~2711/2
rus= S WG+ D) +W(li)2]
T RE-m
where

m = index of left-most measurement zone sampie
n = index of right-most measurement zone sample
W(j) = sampled daia point

The surmmmation extends over the interval of time corresponding to
ane period when Data Interval is set to one period, or the entire
measurement zone when Data intervat is set to the entire zone.

Under Shoot

baseline - Min
topline — baseline

UnderShoot = 100 X

If the values of topline and baseline are equal, the measurement
value will show “error™.
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Width

1. Search the measurement zone for the leflmost mesial cross- |
ing of positive slope. Continue the search to the right to find
the first upper signal/noise ratio level crossing to the right of
the first mesial crossing. The horizomtal coordinate of this
crossing is Cross, .

2. Search the measurement zone for the leflmost mesial cross-
ing of negative slope. Continue the search to the right to find
the first lower signal/noise ration level crossing 1o the right of
the second mesial crossing. The horizontal coordinate of this
crossing is Cross, .

3. I Cross, < Cross, , set Cross; = Cross, ,
Cross; = Cross, , and Slope = positive. If
Cross, > Cross, , et Cross; = Cross, , Cross; = Cross, ,
and Slope = negative.

4, Calculate the width:
Wideh = Cross, - Crossy
Linear interpolation between vertical points and between time

intervals is necessary to determine the crossing time, when the
mesial value does not correspond to acquired data.
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The algorithms for statistical measurements are identical to those
for software measurements, except as noted below. A statistical
measurement represents all the data in the color graded data-
base, representing many acquisitions of the selected frace.

The [EEE histogram method is always used to determine topline
and baseline when fracking is on. See page 297 for a description
of this method. The proximal, mesial, distal, and reference values
are then determined as percentages of the topline and baseline.

In statistical measurement mode, the 11801A creates a voltage
histogram in order to calcuiate Ampiitude, Area +, Area-, or
Energy.

The 11801A uses timing (horizontal) histograms to determine the
crossing values for timing measurements. The timing histograms
have a height of 1% of the amplitude (topline - baseling) of the
waveform, and are computed at the proximal, mesial, distal, and
reference levels. Peaks in the histogram indicate crossings. A
peak must be at least 1/8 the height of the maximum peak to be
recognized.

Jitter

The Jitter measurement is available only in statistical measure-
ment mode.

1. Find the leftmost meslal crossing, using timing histograms.
This horizontal value is Cross; .

2. Find the second mesial crossing, using the same method. if
a second crossing is found, its horizontal value is Cross, .

a. If a second crossing was found, center the histogram
horizontal limits about the first crossing, with a width
equal to Cross, - Cross; . That is:

Cross, - Cross,
2

Cross, ~ Cross,
2

RightLimit = Cross, +

LeftLimit = Cross, —
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b. If no second crossing was found, the histogram limits are
the Left Limit and Right Limit of the measurement zone.

3. Set the top and bottom limits of the histogram at the mesial
level,

4. If the Jitter Location is set to Eye Cross and the race was
recognized as an eye diagram, measure the jitter above and
below the mesial to find the minimum itter. Otherwise, calcu-
iate the fitter at the mesial.

Noise

The Noise measurement is available only in statistical measure-
ment mode. :

1.

Find the leftmost mesial crossing, using iming histograms.
This horizontal value is Cross, . If no mesial crossing is
found, set hcenter midway between the measurement zone
Left and Right limits,

it & first mesial crossing was found, find the second mesial
crossing, using timing histograms. This horizontal value is
Cross, . If no second mesial crossing s found, set hcenter
midway between Cross, and the measurement zone Right
Limit.

If & second crossing was found, center hcenter between

Cross, and Cross, (for an eye diagram, the center of the
‘leyell)-

Set the left and right Himits of the histogram at hcenter .
It Noise Location Is Baseiine, then center the top limit of the

histogram midway between the topline and the baseline and
set the bottom limit at the bottom of the graticuie.
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6. [f Noise Location is Topline, then center the bottom limit of
the histogram midway between the topline and the baseline -
and set the top limit at the top of the graticule.

7. Collect a vertical histogram within these limits. If the histo-
gram is empty and the trace is not recognized as an eye
diagram, then set hcenter midway between the first crossing
and the Left limit of the measurement zone, and measure the
Noise from a vertical histogram within the limits determined,

Phase

If the reference trace is not the selected trace, the Phase mea-
surement must be taken using a dual-graticule display, with the
selected trace on one graticule, and the reference trace on the
other. No other fraces may be displayed on either graticule.

If efther trace is an eye diagram, the Phase measurement will use
the first crossing on the frace, regardless of siope. The Left Limit
measurement parameter may be adjusied to control which cross-
ings are used.

Prop Delay

if the reterence trace is not the selected trace, the Prop Deiay
measurement must be taken using a dual-graticule display, with
the selected frace on one graticule, and the reference trace on
the other. No other traces may be displayed on either graticule.
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Hardware For all hardware measurements, the 11801A determines the
Measurements voitage levels that are used for the measuremeni. These are the
mesial, distal, proximal, and reference voliage levels. If Level
mode is set to absolute, then these levels are set 1o absolute
voltages using the knobs.

If Level mode is set to Relative, then the 11801A performs the
foliowing steps to determine the baseline and topiine voltages:

1. If Tracking is off, the 11801A uses the baseline and topline
values last set using the knobs, or lefi from the most recent
use of fracking.

2. i Tracking is on, the 11801A acquires a 2,048-point frace
record and builds a histogram. The 11801A determines the
baseline and topline voltages from the histogram. The histo-
gram algorithm is identical to that used for sofiware
measurements,

3. Using the baseline and topline voltages, 11801A calculates
the mesial, proximal, distal and reference levels from the
percentage levels set using the knobs.

4, The 11801A acquires a new trace record of the current record
length. The measurement hardware determines the dot
number(s) on the trace(s) where the signai crosses the
level(s) required for the measurement. The dot number is
affected by the user settings for the transition number and
filtering, and if appropriate, slope.

The determination of which dot represents a level crossing is not
performed on the digitized trace data, but on the analog signal,
using comparators in the measurement circuitry.
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Cross

Cross = Dly + (T X M)

where:

Dly = delay time from trigger to left edge of selected frace
T = time between successive dols of selected trace
M = selected race dot numiber from comparators

Fail
Fall

T X (M, - Mg)

where:
My

il

distal dot number from comparators
M, = proximal dot number from comparators
T = time between successive dots of race

Frequency
Frequency = !
TR =T X Moy = M)
where:

My, = first mesial dot number from comparators

M, = second mesial dot number from comparators
T = time between successive dots of frace
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Period
Period = T X (M = M)

where:
M first mesial dot number from comparators
Moo second mesial dot number from comparators
T = lime between successive dots of frace

I

Prop Delay
PropDelay = [Dly, + (Ty X My)] — [Diy, + (Ty X My)]

where:
Dly, = delay time from trigger to left edge of selected trace
T, = time between successive dots of selected trace
M; = selected trace dot number from comparators
Dly, = delay time from trigger to left edge of second ¥ace
T, = lime between successive dots of second frace
M, = second trace dot number from comparators

Rise
Rige =T X (My- M)

where:
M, = distal dot number from comparators
M, = proximal dot number from comparators
T = time between successive dots of frace

il
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Width
Width =T X (M = Mpys)

where:
Mn = first mesial dot number from comparators
My, = opposite slope second meslal dot number
T = time between successive dots of trace
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Color Grading Three algorithms are used fo assign coiors to the Color Grading
display. A statistical database is used to track the nurrber of
times a waveform point falls on each pixel of the display, where
each time a data point “falls” on a pixe! it is counted as a hit. The -
algorithms are based on the maximum number of hits that have
oceurred on any pixel in the display. In the following algorithms
Max is the maximum number of hits,

For Max > 15:

Hit Density Default Color Maps To
[Max/2 + 1] to Max Pale Yellow Trace Color 1
[Max/4 + 1]1c Max/2 Rose Trace Color 2
[Max/8 + 1] to Max/4 Purple Trace Color 4
[Max/16 + 1] to Max/8 Light Blue Window Trace
1 to Max/16 Green Tracs Color 3

For Max > 6 and Max << 15;

sf = Scale Factor = % Max

Hit Density Default Color Maps To
IMax/sf + 1] to Max Pale Yellow Trace Color 1
{Max/s? + 1] to Max/sf  Rose Trace Color 2
[Max/sf® + 1] to Max/sf?  Purple Trace Color 4
[Max/sf + 11to Max/sf®  Light Blue Window Trace
1 io Max/sf* Green Trace Color 3
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For Max <8:

Hit Density Default Color Maps To

Max Pate Yellow Trace Color 1
Max-1 Rese Trace Color 2
Max-2 Purple _ Trace Color 4
Max-3 Light Blue Window Trace
Max-4 Green Trace Coler 3

For all points whete Hit Density<C0, no color is assigned. Note
that if Max is less than 5, not all colors will be represented on the
display.
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SM-11

You can store your SM-17 Multi-Channelf Unit User/instalfation
manuai after this page. This will prevent the manual from being
lost, and will keep the information in a safe place.
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Appendix F:
DL-11

You can store your DL-11 Delay Line User/instalfation manual

after this page. This will prevent the manual from being lost, and

will keep the information in a safe place.
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Messages

Selected
Message
Descriptions

The 11801A displays a message at the top of the display when-
ever one of the following events occurs:

s FErrors—The 11801A cannot perform a requested operation.

»  Wamings —The instrument performs the requested operation,
but warns you that the results may be cormupted or meaning-
less.

s Ready Messages—The 11801A Is waiting for your response
to complete the task.

® Operation Complete Messages— An operation is complete.

When a message appears on the display, you can remove it by
performing any operation: touching the graticule area, making a
menu selection, or pressing a button.

When a hardcopy is made, any message on the display is re-
maved immediately before making the copy.

The meaning of most messages is self-evident. The listing below
shows some of the messages that might be unclear, and gives
more information about the cause of the message.

Autoset failed, bad trigger level.

Autoset falled due to a unacceptable trigger signal. Autoset will
not change trigger coupling, slope, or external attenuation. Make
certain these are appropriate for your trigger source before using
autoset,

Basefine correction failed to find -1 p point.

i the trace is not triggered, or if the portion of the trace immedi-
ately to the left of the display {earfier in time) is not a flat trace,
the voltage reference cannot be determined.
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Blowby calibration falled — can't find referernce step.

The required signal is not connected to the channel being cali-
brated. Be certain to follow the instruction message on the
display before touching the Proceed selector.

Calcuiated waveforms cannot be measured in hardware
mode,

Hardware measurements can only be taken from traces without
arithmetic operators or frace functions.

Change in channel (#, Unit) configuration.

Do not change sampling heads with the power on. Doing so may
damage the mainframe, the sampling head, or both.

Channel (#, Unit) powered down during mainframe operation
— Cycle power to continue.

Do not change sampling heads with the power on. Doing so may
damage the mainframe, the sampling head, or both.

Channel {#, Unit) powered-up during mainframe operation —
Cycle power to utilize.

Do not change sampling heads with the power on, Doing so may
damage the mainframe, the sampling head, or both.

Channel (#, Unit) was not maintained at desired calibration
delay value.

Indicates that the automated calibration system attempted to
adjust the delay of the named sampling head channel. If you are
not using the delay adjust feature of the Enhanced Accuracy
major menu, you can tum off the Delay Compensate selector to
stop the 11801A from making the delay adjust calibration.
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Connect a 50-0 terminator to the selected channel and press
Proceed when ready.

The 11801A is waiting for you to put a terminator on the signal
connector of the sampling head channel you are calibrating, and
touch the Proceed selector, If you touch the Proceed selector
without attaching the terminator, the calibration will fail or the
results will be inaccurate.

Delay adjust calibration failed, can’t find fransition.

The required signal is not connected to the channe! being cali-
brated. Be certain 1o foilow the instruction message on the
display before touching the Proceed seleclor.

Delay adjust measurement on reference channel falled —
Can’t find transition.

The required signal is not connected to the channe! being cali-
brated. Be cerfain to follow the instruction message on the
display before touching the Proceed selector.

Error detected In acquisition system: (channel #).

The time base controller detected an acquisition system error,
You should contact your service person. The message is accom-
panied by six groups of four characters. You should note the
accompanying information for your service person.

Front panel locked out.

A command from a computer on a remote interface (GPIB or
RS-232-C) has disabled the touch panel. Touches are ignored
until the remote computer restores touch panel operation.

Hardcopy absent or off-line.

Either no printer is connected to the 11801A, or the printer that is
connected is not on-line. Until the condition is remedied,
hardcopies cannot be laken,
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Minor time base calibration problem: {channet #).

The time base calibration is no longer accurate to enhanced
accuracy specifications. Be sure you wait 20 minutes for the
11801A system to warm up before performing enhanced accu-
racy calibrations. If this error message occurs repeatedly after
warm-up, cortact your service person.

Non-volatile RAM completely reset.

Due to a battery failure, the settings and interal calibrations of
the systern were reset to defauit at power-on. The instrument may
reed complete recalibration. The number of power-on cycles and
the uptime count, stored settings, and instrument calibration have
all been lost.

Non-volatile RAM front panel settings lost, instrument ID data
retained.

The front panel settings were reset to default at power-on, be-
cause the settings were corrupted. This can reflect an internal
problem, or the setlings can be corupted by improper com-
mands from a remote computer connected to the GPIB or
RS8-232-C interfaces.

Reference trace defauited to selected trace.

The reference trace for a prop delay measurement is no longer a
valid trace, so the reference is now the same trace as the trace
being measured, For example, assume you defined a prop delay
measwement on trace 2, using trace 1 as a reference frace. If
you delete trace 1, then the next time you display the measure-
ments on trace 2, you will see this message.

Rho scaling failed to find -1 p point. Cannot calibrate rho
scales.

If the trace is not triggered, or if the portion of the trace 1o the
immediately 1o the lefl of the display {earller In time) is not a flat
frace, the voltage reference cannot be determined,
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Time base calibration failed.

The time base confroller detected an acquisition system error.
You should contact your service person.

Time base system error.

The time base controller detected an acquisition systern eror.
You should contact your service person. The message is accom-
panied by six groups of four characters. You shouid note the
accompanying information for your service person.
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Acquisition
The process of repeatedly sampling the signals coming
through input channels, and accumulating the samples into
traces.

Active Graticule
The graticule in a dualgraticule display that shows the
selected frace.

Annotation
Lines that show the current measurement parameter seitings
in a visual way.

Autoset i
A means of letting the 11801A set itself to provide a stable
and meaningful display 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
axpressed in units per division.

Baseline Correction
The process of maintaining the displayed vertical placement
of a trace, correcting for changes in the signal levels that
would ordinarily move the trace up or down.

Channel
A place to connect a signal or attach a network or transmis-
sion line to sampling heads. Also, the smailest component of
a trace expression.

71 BOTA User Reference 331




Channel Number
The number assigned to a specific signal input connestor.

The top channel of the left-most sampling head compartment

of the 11801A mainframe is always mainframe channel 1,
regardless of any repositioning or omission of sampgling
heads.

Complex Trace
A trace with a trace expression bayond a single channel
specification. Any trace using a numeric value, a function, a
reference 10 a stored trace, or an arithmetic operator is a
complex trace.

Conirol Knob
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 default values. Whenever a frace is
created, the measurement parameters are copied from the
default set,

Distal
The most distant point from a reference point. As used in the
11801A, the ending measurement point for fiming measure-
ments.

Dragging
The act of changing your touch panel selection by moving
your finger without removing it from the screen. The selection
that is activated is the last one that you were touching before
removing your finger.
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Dual Graticule
A display with two graticules. Each one is half the height of
the single graticule.

Entry Line
A text line thal shows your input as you enter selections in a
pop-up menu,

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

GPIB (General Purpose interface Bus)
An interface that allows remote computer control of, and data
capture from, an 11801A.

Graticule
The grid where traces are displayed.

Hardcopy
A paper print or plot of the display.

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
samples.

Highlighted Trace
The selected trace in a single-graticule or dual-graticule
display. Also, in a dual-graticule display, the last selected
trace on the non-active graticule —the graticule without icons.

Horizontal Reference Point
The point about which the trace is expanded or contracted
when horizontal size adjustments are made. The horizontal
reference point remains anchored as the rest of the trace
grows or shrinks around it.
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lcon

A marker o the edge of the graticule that performs a specific

function when touched.

initialize
Setting the 11801A to a compietely known, default condition.

internai Giock
A trigger source that is synchronized with the Calibrator
signal.

Keypad Menu
A pop-up menu that contrals knob resolution and lets you
enter specific numeric vaiues for any control to which a knob
is assigned.

Knob
One of the two large rotary controts to the right of the 11801A
screern.

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

Knob Menu
The on-screen menu that always displays the current knob
assignment. The knob menu also lets you display the Key-
pad menu,

Knob Resolution
The amount of change caused by each click of & knob.

Major Menu
The menu that is displayed at the bottomn of the screen
ajongside the Knob menu. One of the several major menus is
always 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
intervention.

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 individual measurement
readouts, showing the mean and standard deviation of a
selected number of sampies.

Measurement Tracking
The process of automatically adjusting the measurement
parameters to reflect changes in the frace.

Mesial
The middie point of a range of points. As used in the 11801A,
the middie measurement point between proximal and distal
points for timing measurements, and the intermediate height
between baseline and topiine for amplitude measurements,

Qutline 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.

Persistence
The amount of time a data point rerains displayed. There
are four persistence modes available in the 11801A: Normal,
Variable, Infinite and Color Grading.
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Pixel
A visible point on the display. The 11801A display is 551
pixels wide and 704 pixels high. Each pixel may be set to
any of the dispiay colors.

Pop-up Menu
A temporary menu that provides an interactive dialog for a
specific purpose. A sub-menu of 8 major menu.

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

Proximat
The point closest to a reference point. As used in the
11801A, the beginning measurement point for timing meas-
urements,

Record Length
The number of samples (data points) that make up a frace.

RS-232-C
An interface that aliows remote computer control of, and data
capture from, an 11801A.

Sample Interval
The time interval belween successive samples in a frace
record. : '

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

Saved Trace Description
A specification of a frace that is not dispiayed.
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Selected Trace
The highlighted (brightest) frace of a multi-trace display. The
selected frace is the trace that is acted on by the knobs and
menu selectors,

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

Setting
The state of the front panel and system at a given time.

Software Measurement
An automated measurement that is derived from acquired
frace samples, as opposed to hardware measurements that
are captured by special circuitry that monitors the signals
directly.

Smoothing
Processing applied by the sampling head prior to the
digitization of a trace, o reduce apparent noise. With |
smoothing, the sampling head samples the signal 8 fimes
instead of once, and the average of the samples is then used
by hardware measurements and the digitizing circuitry.

Statistical Measurement
An automated measurement that is derived from color graded
waveform data and is based on histograms computed at the
crossing levels. A statistical measurement can be selected
only in color graded display mode.

Stored Trace
A coliection of sampiled points that constitute a single trace
acquisition that is saved in memory.

Time Base
The time-dependent specifications that controf the acquisi-
tion of a trace. The time base determines when and how long
to acquire and digitize signal data points.
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Time-Domain Reflectometry (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
of signals. Identical o waveform.

Trace Exprassion
The definition of what the trace dispiays. It can inciude one
or more channels combined arithmetically and modified by
functions.

Trace Number
A number assigned by the 11801A 1o identify a trace. Dis-
played fraces are numbered 1 through 8. A new trace is
always given the iowest available number,

Tracking
The process of automatically adjusting the measurement
parameters or window position to reflect changes in the
frace.

Trigger
An electrical event that initiates acquisition of a trace as
specified by the time base.

Uptime
The number of hours the instrument has been powered on.

Vertical Description
see Trace Expression
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Waveform
The visible representation of an input signal or combination
of signals. Identical to trace.

Window
A trace that represents a horizontally expanded portion of
another frace.

XY Trace
A trace where both horizontatl and vertical position of the data
points reflect signal data.

YT Trace
A frace where the vertical position of the race data points
reflects signal data, and the horizontal position of the trace
data points reflects time.
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Index

A

Accessories, 273—275
Acquire Desc pop-up menu, 35, 4547
Acquisition, 33 —38

conditional, 35

stopping and starting, 35

ACQUISITION button, 35

Algorithms
measurement, 287, 297 - 317
trace function, 287 —297

All trace status menu, 244245
APC 3.5. See Connectors
Audic feedback, 39

Autoset, 4743

AUTOSET button, 47
Averaging, 456—47

Axis labels, 707

Axis units
rho, 111—112
seconds, meters, and feet, 777, 1713

B

Baseline, 7 74, 297 — 299
Baseline comrection, 49— 50, 224
Beep. See Audio feedback
Blowby Compensate pop-up menu, 80, 96
Brighiness. See Display imtensity
Buttons, 23
ACQUISITION, 35
AUTOSET, 47
HARDCOPY, 122124

sampling head SELECT CHANNEL, 798—1799
SEQUENCE SETTING, 277
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C

Calibration, See Enhanced accuracy
Calibrator output, 57
Calipers. See Cursors
Cancel, 9
Clear (Histograms), 132
Clear Cursors selector, 68
Clear Trace pop-up menu, 37 —38
Clearing fraces, 37 —38
Clock. See Time and date
Color, 53—-55
Color Grading mode, 87
Color pop-up menu, 5365
Common mode TDR measuremnents, 2271, 230—235
Compare & References pop-up menu, 170— 771
Connectors, 2—5
APC 3.5, 285
GPIB, 703--105, 115
INTERNAL. CLOCK, 57
POWER, 783
PRINTER, 715
RS-232-C, 115--116, 191
SMA, 285
trigger INPUT, 257
Constellation Diagrams, 57 —63
Cursor Type pop-up menu, 85--67
Cursors, 8570
Cursors icon, 66

D

Deflra icon, 239243
DefTra pop-up menu, 239—243
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Delay Adjust pop-up menu, 97, 87 —-98
Delayed sweep. See Windows

Delete Setting pop-up menu, 2710
Delete Trace pop-up menu, 276, 217

Diagnostics, 7176
extended, 77, 74—76
power-on, 71—72
selfdtest, 77, 73

Diff TDR Preset, Sampling Head Fnc’s, 200
Differential TDR measurements, 227, 230, 233~ 235
Display, 2—3,6—7

Display intensity, 55, 77

Display Persistence, 7984

Dispiaying Labels, 748

Distal, 174

DL-11, 323

E

Electrostatic discharge, 285

Enhanced accuracy, 85—98
automatic calibration, 88— 889, 82— 83
manual calibration, 94— 98
sampling heads, 85— 98

Enveloping, 4547

Error messages, 325329

Extended Diagnosti¢ selector, 74

External Channel Atienuation, Sampling Head fnc’s, 267
Eye Diagrams, 89— 102

F

Fast. See Trace scaling
Filtering, 174
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Fuse, 4—5, 183, 281

G

Gain pop-up menu, 90, 94-- 95

GPiB, 103—105

GPIB conneclor, 103— 105, 115

GPIB/RS232C pop-up menu, 104105, 182 — 195
Graticules, 707 —113, 269

Graticules pop-up menu, 49— 50, 108— 113

H

Hardcopy, 115— 724
color map, 718
Defaults, 124

HARDCOPY bution, 122—124
Hardcopy Options pop-up menu, 177 —1724
High precision. See Trace scafing

Histograms, 71256— 133
Clear, 132
Hits, 733
Mean, 132
ptlo, 133
Pk-Pk, 732
record length, 727
Refresh Rate, 137
RMSdeita, 7133
Set N Samples, 729, 158
Set N Wims, 729
Stop N Samples, 728, 158
Stop N Wims, 729
Wims, 733

Hits (histogram display), 133

Horizontal
controls, 135 7141
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icon (=), 135, 264

pan/zoom, 137 — 138

reference point, 139— 1417

size and position, 33, 135— 147, 264

Horizontal Bars selector, 67
Horizontal Desc pop-up menu, 739 1417, 188188, 270~ 271
Horizontal Histogram, 727

Icons, 8~9
Cursors, 66
DefTra, 239243
horizontal { ~), 135, 264
frigger (7 ), 252
vertical (}), 259~ 267, 264265
Window, 263 —264

Identify pop-up menu, 278—220
infinite Persisience, 80
Initialization, 743— 144

Instrument Options pop-up menu, 38, 4743, 77, 237 - 238,
248249, 256257

Intensity, dispiay, 55
INTERNAL CLOCK connector, 57

K

Keypad pop-up menu, 70—1771
Knob menu, 716711
Knobs, 2--3, 1011

L

Label Mode, 7146
Label pop-up menu, 747
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Labeling pop-up menu, 146 —148
Labels, 745— 148
displayed on graticule, 748
positioning, 148

Level mode, 774
LINE VOLTAGE SELECTOR swilch, 783
Lower Graticule pop-up menu, 709—1713

M

Mask Cursor X, 7151
Mask Testing pop-menu, Set N Wims, 758

Mask Testing pop-up menu, 748—1780
Clear Hits, 157
Edit Mask Definition, 757
Mask1-Mask10, 757
Stop N Wims, 768
Total, 156
Wim, 756
Mean (histogram display), 732
Measurements, 767 —1787
algorithms, 287, 297 —378
comparing 1o references, 170— 777
defauli parameters, 780187
defining, 763 — 17165
factors affecting accuracy, 47
hardware and software, 166 — 169
individual measurement pop-up menus, 772773
parameters, 172—178
statistics, 779
statistics mode, 166 — 169
Topline/Baseline calculation, 165

Measurements pop-up menu, 163— 168, 180— 1817
Menus, 7228

Mesial, 774

Messages, 325328
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More... menu, 244—245
u+ 1o {nistogram display), 733

N

Normai Persistence, 80

0O

Offset pop-up menu, 87, 96
ON/STANDBY switch, 783
Options, 273275

Overall intensity, 55

P

Packaging, 286
Paired Dots selector, 67
Pan/zoom, 137 — 138

Persgist/Histograms pop-up menu, 726, 150
Color Gradiing, 87
infinite, 80
Normal, 80
Refresh Rate, 87
Set N MaxContrast, 84
Stop N MaxContrast, 84
Variable, 80

Parsisl/Histograms pop-menu, 79— 84
Pk-Pk (histogram display), 732
Pop-up menus, 67
Acquire Desc, 35, 45—47
Blowhy Compensate, 90, 96
Clear Trace, 37 —38
Color, 53—55
Compare & References, 770—171
Cursor Type, 65—67
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Deflra, 239—243
Deiay Adjust, 97, 97098
Delete Setting, 270
Detete Trace, 276 —217
Giain, 90, 94—95
GPIB/RS232C, 104—105, 192—-195
Graticules, 49—50, 109—113
Hardcopy Options, 777124
Horizontal Desc, 139— 147, 188188, 270271
Identify, 279220
individual measurement, 772—173
instrument Options, 39, 4743, 77, 237 — 238, 248— 248,
256257
keypad, 10— 11
Lahel, 147
Labeling, 746 —748
Lower Graticuie, 709—173
Mask Testing, 748160
Measurements, 763— 769, 180— 187
Offset, 97, 96
Recall Setting, 209
Recall Trace, 275
Sampling Head Fne's, 189—202
Saved Trace Desc, 204206
Set Zero, 67
Source, 253
Store Setting, 208209
Store Trace, 2713, 274
TDR Amplitude, 97, 9697
. Upper Graticule, 109—-173
Vertical Desc, 246
Window Mode, 265268

POWER connector, 183

Power-on, 7183—185

Preset Clear, Sampling Head Fnc'’s, 200
PRINCIPAL POWER SWITCH, 783
PRINTER connector, 775

Proceed selector, 68
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Propagation velocity, 713

R

Recall Setting pop-up menu, 209
Recall Trace pop-up menu, 2715
Record Length, 727

Record iength, 787 —1789
Reference amplitude, 772
Reference plane, 236

Refresh Rate, 137

Remove/Clr, 37

Rho, 111—1712

Rho units, selecting, 227 229
RMSdelta (histogram display), 133
RS$-232-C connector, 175176, 197
RS8-232-C parameters, 7977195

S

Safety, 283 —286
Sampling Head Fnc¢’s pop-up menu, 7199202
Sampling heads, 797 —202
companmenis, 2—3, 7197
red light, 798199
SELECT CHANNEL buttan, 798—799
smeothing, 207 — 202
yellow light, 798—1799

Saved Trace Desc pop-up menu, 204—-206
Saved trace descriptions, 203 —206
Scaling, trace, 248 —250

SELECT CHANNEL button, 225, 230

Self Test selector, 73

SEQUENCE SETTING button, 211
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Set Curt Zero selector, 68
Set N Samples, 129, 158
Set N Wims, 729, 158
Set Zero Rho selector, 68
Set Zero selector, 67
Settings
default, 743144
initiaiize, 143— 144
stored, 207 -211

Shipping, 286

SM-11, 327

SMA. See Connectors

Smooth function, 243

Smoothing, 207202

Source pop-up meny, 253
Specifications, 277 —282

Split Dots selecior, 67

Standard Deviation (histogram display), 133
Staiistical measurements, 166~ 169
Step generator, operation, 227 —224
Stop N Sampies, 729, 158

Stop N Wims, 129, 158

Store Setiing pop-up menu, 208-- 209
Store Trace pop-up menu, 213, 274

Stored settings, 207 —211
Sequencing, 271
Stored traces, 213277
Switches, 25
LINE VOLTAGE SELECTOR, 783
ON/STANDBY, 7183
PRINCIPAL POWER SWITCH, 783

System identification, 279—220
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T

TDR, 7989, 22712836
differential and common mode measuremenis, 230
plus atignment, 236
taking measurements, 225236

TOR Amplitude pop-up menu, 97, 9697
TDR Head A Delay, Sampling Head Fne's, 200
TDR Polarity, Sampling Head Fne’s, 200
TBR Preset, Sampling Head Fnc’s, 200
TDR/TDT, Sampling Head Fnc's, 200
TDT, 235
Time and date, 237 —238
Time Base Cal Mode selector, 86
Time bases, 136
Time Domairn Reflectometry (TBR), 227 —-236
Time Domain Transmission (TDT), 200, 235
Topline, 297 299
Touch panel, 87
Traces, 239—250

clearing, 37~ 38, 246 —-247

defining, 239— 243

functions, 45

modifying, 246

removing, 246 —247

saved frace descriptions, 203206

scaling, 248~ 250

selecting, 108—1709, 243245

stored, 213217

trace expressions, 239243

trace function algorithms, 287297

trace functions, 242—243

trace numbers, 243

trace scaling, 248—250

trace separation, 267
vectoring, 255 —257
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XY, 269—271
Tracking, 178
Trigger, INPUT connector, 257
Trigger icon (7)), 252

Triggering, 257 — 253
Channel, 252
External Direct, 252
Intemal Clock, 252

U

Upper Graticule pop-up menu, 109713

\

Variable persistence, 80
Vectored traces, 255—257

Verical
icon { ¢ ), 269—261, 264 —265
size and offset, 49— 50, 259261, 264265

Vertical Bars selector, 67
Vertical Desc pop-up menu, 246
Vertical Histogram, 727

w

Wims (histogram display), 733

Window icon, 263 —264

Window Mode pop-up menu, 265~ 268
Windows, 263 —268

X

XY traces, 269—271
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