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Learning Guide

Learning the
11801A

Using the
11801A

If you're:

Then you should:

New to digital sampling scopes

Read the Tutorfal and perform the
examples

Familiar with digital sampling but
rnew 1o the 11801A

Read at least the Getting Started
section of the Tutorial and explore
the User Reference as needed

Usingthe 11801A as partofa
programmable instrumentation
systern and unfamiliar with
instrumeantation programming

Read the Programmer Reference

Using the 11801A as partofa
programmable instrumentation
system and are experienced with
instrumentation programming

Read the Learning by Example
section of the Programmer
AReference and use the Command
Reference as needed

If your task is to:

Then you should look here first:

Set up Constellation Diagrams

Constellation Diagrams, pages 57

Set up Eye Diagrams Eye Diagrams, page 99
Set up Mask Testing Mask Testing, page 149
Set up Histograms Histograms, page 125

Make timing, amplitude, or energy
measurements

Measurements, page 161

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
118G1A Digital Sampling Oscilloscope Tutorial 1o become
familiar with the 11801A. Use this manual as a reference to
answer specific guestions 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.

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

w The 77807A Tutorial gives step-by-step instructions that
demonstrate basic operation of {he 11801A.

8  The CSA 803 and 71807A Programmer Reference describes
using a computer to control the 11801A through GPIB or
RS-232-C interfaces.

m  The CSA 803 and 118014 Command Reference cdescribes
the commands used to program the 11801A.

= The 77801A Service Reference provides module-ievel repair
and replacement information about the 11801A.
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At a Glance

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

You may want to consuit the 77807A Tutorial for a complete
tutorial introduction.

Front Panel and SamplingHeads ................... 2
RearPanel .......... .o iiimrunieineennncrnrennns 4
DisplavandTouchPanel .............c.ccveiernnns 6
LT 1 8
Knobs, Knob Menu, andKeypadMenu .............. 10
MajorMenuBultons ............cooimuimiinann, 12
WaveformMajor Menu ........cocvrmremnnnnrannas 14
TriggerMajorMenu . .......oviiiiinvirn e iiecns 16
Measure Major Menu . ........coenininnrrennnass 18
Display Modes MajorMenu ............ccivvinieonn 20
Store/Recall MajorMenu .................c cvane. 22
Utifityl Major Menu ..........oiiiiniinnncncnrnns 24
Enhanced Accuracy Major Menu ................... 26
UtiityZ Major Menu ... . ..o ii ittt et nainnonas 28
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The dispiay 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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Antistatic
Connector

The Touch Panel On/Off
bution lets you turn off the
touch pansl so that you can
point 10 the display without
inadvertently making menu  The two knobs control
selections. many functions of the

Instrument. You set the
kriobs to control specific
functions when you make
menu selections or touch
icons. Using the knobs is
described 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 bution
Guickly sets the instrurment parameters for a trace
display —see page 41. The HARDCOPY button
prints a copy of the display —see page 115. The
SEQUENCE SETTINGS bution lets you cycle

through pre-set instrument settings - see page 211.

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

You instait sampling heads inthe
sampling head compartments.
See page 197,

The CALIBRATOR output provides
a known signal for calibration.

See page 51. The INTERNAL
CLOCK OUTPUT isa trigger
signal synchronized with the
CALIBRATOR. See page 51. The
TRIGGER input lets you connect
an external signal for triggering
traces. See page NO TAG.
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The AS-232-C connector aliows a

Power line controls include the remote computer to control the

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

POWER SWITCH.

See page 183.

gl
Jell |

Y
;1_[@@@@@
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If your 11801A is equipped with Option 01,
the SM-11 connectors let you attach up to
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 paratiel interface. It can also
be used to drive compatible
plotters. Three lights show the
status of the parallel bus.

See page 103.

The PRINTER connecior

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

The display shows the output of the instrument, such as traces and measurament
information. The display is combined with the fouch panel 1o provide a touch menu
system. Touch the selectors that are displayed in the various menus to exacute those
items. Each menu selecior has a shaded top portion that names the selector, and a
lower portion that shows the current status of the parameter that the sefector controls.

GPIBsR5232C Farametiers

A pop-up manu

GPIR Parazmeters R5232C Parameters ! providesatemporary
Mode : Addrasc Baud = ' Ecke - BSiap | dialogtolet youset
3 Lo ' 4. Rate © - Y Bivs .0 specific parameters.
Taisltsten i 368BBd Off 1.5 ! Thisisthe
Terninator  SPLE . | Parity. Fidsging. !’ Dalag.. . GPIB/RS232C
: D Eng. . SUU T AT pop-up menu, which
EOI Of+ Mone Saft 8 . isaccessed by
s . peosme . touching the
FEL String Yerbose | RERISE
Tek C & F T U pabug . o« GPIB/RS232C
¥81.1 CRAF 0%+ [ . selector inthe Utiliy1
ETTT ) : malor menu.
Tgeniisy t- Lalar | Herdoopy
C Bitmap
: Soreen
Tartiaiizelnstrument Lakeiiha | Fage
. Gptiohs L - - o L i
8:56:52 (1 Off Enhancad
3-MAY-38 Bcouracy

Several different major menus are available. You
display and use the major menus by pressing the
major menu buttons, This is the Utility1 major
menu. Touch the GPIB/RS232C selector to
display that pop-up menu. See page 12 fora
description of the various major menus.

et Sige:

S i@amysdiv | The Knob Menu aiways shows the parameters the kncbs

Fany ifezt Y are currently assigned to control {tGp two selectors). You

Bammunst I FERaH can also use the knob menu 1o remove traces from the

'Trace 1 | 5el | display. You can touch the kncb labels i see the Keypad
M Ml Menu, which lets you enter a numeri¢ vaiue for any

knch-controlted parameter. See page 10.
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e

~38Y9aY
672, 7ns i
Nebtical Horizoats il sratioul s
Pesc i Dess- ; AP
M1 Main Continuous| Single
Fast g 212 prsl . 5. i
Sampling | Sape  Travel Moare, .. FEedous~ElrPans
Head Foc'g : Desae. [ b drace 1 Foom
Trace M1 gff
Status Main
7 Touch the trigger icon to } Touch the vertical icon to
assign the knobs 1o adjust assign the knobs to adiust
the trigger level. K the Instru- the frace vertical size and
ment is not triggered, fnotl position. See page 259.

appears above the word
trid’d. See page 252.
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lcons

el Touch the horizontal icon to assign the
kriobs 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 to display a pop-up
menu that lets you define a
new trace to be displayed.
See page 239.

Blinks to indicate that a stow
operation can be cancelted by
touching it.

Touch the window icon 1o
create a new frace 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
assignmenits, the parameters that the
knobs will control. The bottom half of
each knob fabel shows the current
valug of the parameter. When you turm

a knoby, you will see the current value Touch either knob label
change, and you will see the change to display the Keypad
on the display and on any displayed Menu for that parameter.

menus that show the parameter. Any
time knok iabels change they will
change color. When you turn a knob,
the labels return to normal.

r\,nf"”"fjﬂm““h\

/
SEmN

Ramouwe-LirFans
- Trase 1 foom
: Mi Off
2 Main
/

i
_______ﬂ\\\
S

This selector lets you i The Pan/Zoom selector lets you
remeove a trace from the expand any part of a trage Using
display. First select horizontal magnification. See page
(highlight} the trace you 137. When the knobs are assigned to
want removed by touching vertical size and offsat, this selector
it, then touch this selector. A may change to provide mere vertical
pop-up menu will ask you to control.  See page 259.

select rernove or Clear.

See page 248.
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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 chooss the other knob
parameter for Keypad Menu
maniputatior.

Numeric Entry » Knob Res

You can use the Key- -

pad Menu to enter a
numeric value for
your parameter in-
stead of turning the
knob until the pa-
rameter is set. Touch
nurnber selectors as if
you were lyping the
rnumber, and end your
entry by touching the
Enter selector. CHS
changes the sign of
your number, Back
Space lets you cor-
recterrors, The p
{pica}, n (nanoj, 1
{micro), and m (milli)
selectors let you scale
your number,

The Coarse, Medium,
Numeric Entry Knob Res and Fine selectors

- o affect the knob
resolution. When set to
coarse, each kneb click
represents a greater
change than when set
o medium or fine.

The Set to Min and
Set to Max selectors
let you quickly set a
parameter to either
extrermne of its range
of adjustment.

Hemnye L rilhas
STemew 1oy
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WAVEFORM

TRIGGER

MEASURE

DISPLAY
MODES

STORE/
AECALL

UTILITY

F MENUS

|

DD UL

-

& Tahe f1ng'] "

e [Line Baze

P st

Cal Mode # be 1 o ”‘l l‘“ See page 26.

%{w . BsEai
_dlef: 489, 24MHz

Arrg

kN

Teet

EATERTRH i
biagaostin i

"Ry i See page 28,

The Cursors majer menu controls the
cursors, markers that you posttion on
your trace to make measuremeants, Use
the Cursors icon to display the Cursors
major menu. See page 61.

TEeni g Caiar | Herdcahy The Utility1 major menu controls
- . general instrument parameters
such as display colors, GPIB and
RS8-232-C settings, and hardcopy
parameters. See page 24.

ginT TR T RS The Enhanced Accuracy meni
controls the calibration system.

The Utility2 major menu provides
access 1o the diagnostic system.

12
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Major Menu Buttons

vn-Eti:ea’! Hw‘iijzr:n'l.m! ﬁcguire Eratieaies The Waveform ma}'of meny controls
¢ot et wee [ i e e L e
) . trace definition, acquisition, and the

Save frace T

I Mean TSP T VA
sampling heads. See page 14.

An alternate form of the Waveform
major menu, the Trace Status menu,
can be displayed using the More...
selector in the Waveform major menu.
See page 14.

The Trigger major menu

: controls triggering.
TpasT See page 18,
Crgpling

+ . Nt

s R The Measure major menu

i controls the automatic
: | measurement system.
i | Seepage18.

The Display Modes major menu
controls dispiay persistence,

: ¢ histograms and mask testing.

: ' Bee page 20.

Persistd
T

LS
ol Tretina

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

See page 22.
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This pop-up menu lets you modify the
trace expression of the selected trace.
See page 242.

VEFTTZET Gescrintion !

Sampling head controls. See page 193.

. e . ¥airframe Channels
H Sanmp}fng Heed rLrctions - oy

Seiecsed Chaansi == Mi Head Tuse: SD-24 | '

CTORATET | i TER
B Falarity
Om +

|
ETTH I R T Enl i
C .
Eapt Intol Legl !
Bfioathing . H i
& r Shofied ¢ !
Qi f i Thates i
. anzm a St i $hi ;‘?Hteré:l;i E
ST Bk | 3‘
pace
WMENUS“
—_——
TRIGGER m
HEASURE D
sa ]
UTETY E:]
[ e pase T The More... selector displays
| Pasitien Mede , the alternate Trace Status
3 Haniad ' Thi maior menu. This displays the
© Tracking ‘ Is pOP"ip | status of ali traces on the
' Menu COorvros display. See page 240.
D e oo the position of
gt e window traces,
} Transttion Stope See page 261. \
N‘J:H:er .
Fittering Teon ~ Baze
Hethod
3 ITEE
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Waveform Major Menu

Herizontal Descraption 1
uuuuuu i, Record length
Acquiring Timebase: Maln controls.
Mafn Sample inl?.’vﬂl' ggg:rﬂ?lﬂt See a e 183
Vi.mdow Sample Interval: sepaint .
#ain - Hindow pag
focord Length Recard Cenpth
512 points E12 points
Horizontal Referenmce Peint
Crnter. - o R i
Lo o A Horizontal
reference point
W UTeaTae Heder T R-Acquired Trace T controls
4 Trace £ : iy
: i See page 135.
M1 :
®ain
XY trace !
controls. """< W Uidptag Medey THYEIOREE Trace” T ;
See page i
265. : Argusre Description
§ Exie ;&u; Aequisition O
i FeardgeN . Onp -
\ ; S R
OFt
359_9. Froghi
T
e tape N |
® e i . Coirt Fowous
\ Sex iEnvlt ] S
R - - G 3z H |
Gawe irace Desceiptilen Eraticules !
N *L3 1
frace Bescirace DeseTrace Dese¥rane Bass - i Fare !
PR oo 12000y - ;

ce Descleace ‘PrecTrack Jesc
EE LT S Ty

I

Averaging and
I anveloping.
See page 41,

¢ DesaTrane Desolrase Depc¥race-{esg
25 1 SR? N BN

Uesclrace Desclravy Deyy
1 N I K I3

Acquisition
control.
See page 31.

“soe DascTraze Dess
37 Pooag .

Baue frace. Gack B3] ! T e
¥

Tede. “Trang Dées
Tra: o
Trad

Saved trace description controls. Graticule and axis unit controls.
See page 199. See page 103.
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Select the frigger source using this
pop-up menu. See page 247.

frigger Source o

P Externdl
Firest

L Thzachai
Eiaok

Touch this selector
to assign the
knobs to control

7 . trigger level.

; : : See page 247.

g 45 LIS PR
wm&smum
Ebouree
TGaER L
Externat -
oBarect | .,
UEASURE K:} g Mode i
i 0 : BRupg kg
BISPLAY i Mormai
oaEs | [ PR -
srong; © !
ALCALL
unLy E}

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

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

6
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Trigger Major Menu

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

/

N

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

See page 247.
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T

[ Heasor ement Hodes
L Touch a megsurement
tiare oy readout to display a
95.BeRgne 4709232 POP-UP MeNuU that lets
' - . you control the way
v e 32 i the measurement is
ni Saaae | taken. See page 168,

pmgnusq
AT O {:i Mig
I 115415 | ~174, s %
E::} ='n;‘;:§' 3 Per\;nd _Dk.f;r Eampm;‘e £
MERSURE : H 3 . Ehoet pferohses
ke 4,097y 9.95839 B, GOgEZ
ﬁm_;g l:] yr3 % -
e ] i
UTHITY m
These six selectors are
reserved for the readouts of
measurements that you select.
This sample menu shows that
the measurement system is set
up to take six measurements
on the selected trace.
See page 157.
18
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Measure Major Menu

Reasurements

Use this pop-up menu to

Feak-Peah |

-

. Bhoet

nlftuge (Extingt L

I Ratg

‘Urdel, -

ompare wnd Referince Vaiues ]

(28

Lonbare | Babe Qhieent Mo |

‘Wolies s Eefébeanes

i
Ko
B

Be

Ad just Referer\c‘es'
I T e -

s Rise  f Persod .
Ret Y Ref "

Be

Easx

Sratistins Hetilyare 3 "
- e fude specify which measurements
e you want to take. As you
T Perameidrs 74 gelect measurements, the
Awp litude Timing FreaEnergy readOUtS appear |mmedla{efy
: in the unused selectors of the

fren 1.

major menu. See page 160.

Use this pop-up menu to
make your measurement
relative to a refersnce
value, See page 166.

11801A User Reference

19




F MENUS“

WRREFORM E

MEASURE m e TE T Beek
Histogramel Testina

Hormei

Contiououst . .

w (]
uTIY B

This menu enables FereraTeRTe s tas i
you to select several [N “itiit K" -
kinds of display per- EN 2e
sistence and 1o con- [ YefEevie B g

trof the histogram 1gae
display. See page 75. |Fme g?ééﬁ*

Lalar Sev M
Brading Maxbontreeils
H

F¥evticar | yertlcal Histogran
Himtogras | Lim$tz - Stallag

Linear
Har fzon talpsr
Histogram [#
Tisplay Yeptored
Intens it Trace
2R3 Qn
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Display Modes Major Menu

. Tt et : - Use this menu to generate or
| MeskE | Waskd ) Meskd o Mesk ) ot pasks used in mask

Undef 1neo Undefined undef inc Lndst:ned testing. See page 145.
boMask?  f HaskB | Mask3 | Mssudl

iefinee Lrioeflred Unged:nes Lngesinea Linos?iren

Edit Fusk . GeTete Fask
Befinitran Befinttion
Eoiat Faae TR TR ;
Hits e Hausforms v,
L £6a0
Exbt
Cotar Gruses Scale © This pop-up menu shows the
density values of the color graded
o7 T VAT TR T display. See page 77.
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These pop-up menus let you
store and recall displayed

traces. See page

209,

Store  Trace

Recail Stored Jrace

5¥0 1

RECALL

Ty [::3

Ctore Preseni Front Parel Setting

s Mgve farm e 1ggen

£11 Tra

. Gtatus Status .
EE‘or9/ Zurdors . Muibetel Uevirigd TRas
boPseatl e TResi

Lt

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

Exit
mmsuusq
[. s Fecait TTea ?eleta
i:] T Tracs Trace 1y
TRIGGER
) D Dteren: Bepali Sequsnce Beifite
HEARSE D Gottlng Betring Setilngs | Serting
a1 f
DISPLAY D
SHIRES

N

This selector activates or disables the
SEQUENCE SETTINGS button on the
front panal. You can use that button to
change from one instrument setting to
the next. See page 207.

22
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Store/Recall Major Menu

Delste stored traces using
this pop-up menu.

Tlear frace .
5| Clear dispiayed traces See page 212.
E3) ME ’ uStng thls pop-up Delete Trace
£ Maé;;nr n;‘e‘fﬁm ment. SGG page 33 Dizpieyed Traces Stered Trages
““““‘“‘"‘""—] : 578 1
% Elt
i
baTers Selecied Rl N Exlt 7
b Tracks Traces N
‘ Beiete Getting
a‘gx_ai--m gg&;};ﬁﬁa 3 Unded med
1
|z L pveel thde S Ined dngsdined Unost oeed
Jnsafired ndet e
Beirte SEiczred Al THit
! Bett ik -Sgtiings
Retail Front Panet Detting These pop_up menus ;et
fpn bt st et e nfies | yoy recall or delete settings.
: See page 205.
el v s LD ad
EXEE !
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Use this pop-up menu to set GPIB
and RS8-232-C parameters.
See page 100 for GPIB, and page 188

for RS-232-C.

P TH-RSFARL Feramete-s

version num

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

Cystiem Tdentlfizatton

Unit Select

GPIR Farametisrs REZZZC Parametsrc
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i g AL Use this selector to access the
E BREEIIRG .| .
wersas [} O Enhanced Accuracy major menu.
s ] N See page 26
b page 26.
we ] .
Uabeling .
- Use this
pop-up men
to label
traces and
settings. See
page 141,

Use this gelector to
initialize the instrument
10 & known state. See

page 139.
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Utility1 Major Menu

This pop-up menu
enables you to set the
colors of various
elements of the
display. See page 49.

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

'

;
. Tek 4627 §
dispiay TFrelinus T agtt fre Takles  hEBL »
Intensity ; Lotary Lpisr | [ -
P i1 :
: Bireesron -
S lentedy Herizonta £H
Tra Coish e fnapacied
Trace 1 [ Tynpur R
i Bt
Coler |1 RN
i
Touch this selector
te turn the audible e e -
beep on or off. Autesrt ptiors
See page 35. Yirticet WEApzokraii Frigeer ; Evabfe
Bisnset msey  (Rutaset ¢ AlY )
In Gn Gn

. Autoset controls are

Touch this selector
0 assign the knobs
1o controt display

Hain Recoras Auteset ¥ode

described on page 37.

Turrn on or off

brightness.
See page 73.

Bisptuy

Hudto ¥eotared |

es

vactored traces
with this selector.

Imteasity  Feedoack ° Yra Se
583 On GEf Goticray
Fours © Minvtes ; Serwnds | Site: 1g8:ids27 See page 251
Date: 28-ALGE-G9 §

L8 R ?: . Ontime: 17.2hrs

Use these controls 10 < | o pew ¢ vesr [00570S FE IS
A d a3, B Bar N

set the instrument " w0 e | Control trace scaling,

clock. See page 233.

a property of tracss,

o

LI

with this selector.
See page 244.
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Calibrate biowby compensation of
the sampling heads that use this
calibration. See page 81.

Elowby Comoensal (on

[

| selected Channe! -- HI

a%r TanstiBefas

g M L S T
WREFORM | I

Calibrate gain of sampling heads.
See page 81.

Logp Gain Catibratien

Seiected Channel -~ Wi
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Faeal Eoail
Vs Td Flts

TRIGGER I

vEASDRE ; taTlhrmte [F1
85

CHSPLAY

w L]

stossr |

SEEN I

GULITY

TUETTEAE AL

terted Channss =- M !

FE%MH % Measugﬁaﬁzz?ﬂéjﬁqe.
‘. z . aL - VL

i
3

|

i

! ifitt@r)ng Suore
onstaniz

Hecall Regall
ser Const Defaciis

i BT

:This pop-up menu provides assistance
in making all catibrations of a sampling
head quickly. See page 81.

. — Use this selector to
access the Utility2 major
menu. See page 28.

Timegase Cal Meds s This pop-up menu

controls the automatic
self-calibration system.
Hgh Fres + See page 81.

pErT L
Grge

Exit
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Enhanced Accuracy Major Menu

Calibrate offset of sampling
heads. See page 81.

OFELETIT T Tre

Selected Channel -~ Ml

Heca BT
feFau Bs -

Use this pop-up menu o

Dzt compensate for minor tirming
: variations between sampling
heads. See page 81.

r Delay Rdjustment

Seiscted Channel -- M3

o Deiky
SLobdgnaate
Qer

L Exit

THRAER T tide TaTisration

Selected Channel - M1

| Manodl Buingstic
brate GaliSrate |

[ Sterg: IR
[Congtanis )

BEE C Reeslf
ghet Defauigs

Exit

Caiibrate the TDR amplitude of those
sampling heads that support TDR.
See page 81.
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UTLITY

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

TV EETF Teat
Self & Tansel
Tess 3

Seis Tl Fxtended
o Tast 1113544

Use this selector to retumn to the
v e Uity 1 major menu.
: See page 24.

|
|
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Utility2 Major Menu

pEdggied 1 ranzel  diagnostics system. See page 70.

Dinghistic

r:_',f..ijifﬂfif_ii Use this selector to enter the extendad
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In Detail TIErr

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

ACGUISIION . ..\ ovvene et ivnnnennnns e reaeanaas 33
AudiocFeedback ........ ...t nanrnnans .. 39
Autoset ............ G eaevatess ey - 41
Averaging and Enveloping ...... e i i N e 45
Baseline Correction ...............ccvnn.. vasecsr 49
Calibrator . .................. crcearesi ey 51
ColorDisplay . o .o cvecncii st rnn e s e +v.. B3
Constellation Diagrams .. .......cciciiin i e invnnan 57
CUISOTS .. v vnnernnmsracransscearscannsenns ie.. B5
DIagnostics ... ..o iiiiiannnei et it 71
Displayintensity .........ccovnvnranees Ceer s 77
Display Persistence ............. s asaaeaaeann 79
Enhanced ACCUIACY .......covvrrrnsnvnnnsrns veee. 85
Eye Diagrams ............. e a e a9
GPIBParameters . ... .oivivvunarirnonnnrenanen .. 103
Graticules ......... . . ittt i 107
Hardeopy .. ..o it it e et e ns G 115
HISTOQIaMS . .vvvevnieeettveenannernensereennn 125
Horizomtal Comtrols .. ... ... ..o i, 135
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Initialization ........cco0c0necaonuconssvsnanons .. 143

I Y1 S 145
MaskTesting ............. ChredskNEcEnsare s 148
MEasurements . . ..o v crernnrocnancansronnscnnsa 161
Power-On ....... . ciirrnssnsnsnsssnansnncancns 183
Recordliength............ crsevarrarernar e s 187
RS-232-CParameters .......c.ccirrivvinainvinens 191
Sampling Heads ....... S en b e stnc e e . 197
Saved Trace Descriptions .............c.vu.. ceeaas 203
Stored Setlings .......... it e 207
SIOred Traces . .uvnvn s rvernncnecnnraranescnsnns 213,
System identification .. ............ ... o il 219 |
TOR . vviiirennnnes e eaaeanaaaana Ceranean cen 221
TimeandDate .......cocinvnnrrarninrnsrsannens 237
Trace Definition and Management ...... Basenses s 239
Tiggering . ......iiiiiiiii e irer s Ceeeaee 251
Vectored Traces ...... Caa e i eanr e 255
Vertical Controls . ........vviiniiiuincninennsns ... 259
Windows ...... ...ttt iincnann e 263

XYTraces........ N Eea s as e st 269
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Acquisition

How Traces are
Acquired

Sample interval

First Sampled and
Digitized Point

Trigger Event oni
Trigger Signai

Horizontal Position

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

When the 11801A acquires trace records, it bases the sampling
process on a trigger event, an electrical event that ccours on the
trigger signal. The trigger signal is independent of the signal
being acquired.

When 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 trace, 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.

NN\

L

N

~

/

1 ~

Acquisition of a Trace

TY LY
A A AN A
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Acquisition

Determining the
Sample Interval

The acquisition process continues until all 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 irace is displayed.

A frace remalins on the display until it is replaced by a more
recent acquisition or uniil you clear the trace. The process of
clearing traces is described on page 37,

You can set the number of points in a race record, called the
record length, to be 512, 1024, 2048, 4086, or 5120 points.
Setting the record length is described in more detall on page 187.

The sample interval is the time difference represented 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
one point is sampled and digitized after a trigger event, the
sampling rate is much siower than the sample interval.

To compute the sample interval, divide the time period that the
race record disptays by the number of points in the trace record.
For example, 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 fraces on the main time base have the same record length
and horizontat 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 traces and a
different sampie interval for window traces. You can see what the
current 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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Acquisition

Controlling You can freeze the traces on the display at any fime by pressing

Acquisition the ACQUISITION button. This button is found above the sam-
pling heads, near the column of major menu buttons. This
technique lets you stop live traces to examine them more closely.

ACQUISITION aosr sy SSEDGE O o
HUN
~gjooo

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

See Averaging and The Acquire Desc pop-up menu in the Waveform major menu also
Enveloping on controls acquisition. You can specify that acquisition stop after all
pagedSfordetails of  yhe gata points are sampled for a single record. If you use the
how to use tht*s averaging or enveloping features, you can specify that acquisi-
Spegf';p;jgr;"g?:; o?' tion stop after enough records have been acquired to provide a
enveloping modes. 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

Azguireg Degcription

Etap Acquisition On
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Head. Fag's ¢ Desgo . Trace 1
Trace Mi
Status Main

The Acquire Desc Pop-up Menu

You use the selectors 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 Complete,
Envelope Compieie, Or Both Avg and Env. If you select One Re-
cord, ali waveforms will be reacquired and acquisition will stop
after a new, complete acquisition has been made for each wave-
form.

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

Acquisition

A frace may be displayed, but not currently acquiring new trace
data. This happens if a frace is not triggered, 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 1ast acquisition remains on the display. This Is
why traces appear frozen on the display when you tum ACQUIS!-
TION off.

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

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

You cannot ciear a trace that displays only stored trace data. For
exammple, if you have a frace that is defined o be $TO1+6702,
then that frace will not be listed In the Clear Trace pop-up menu.

If you clear traces that are being acquired (live traces on the
display), they wiil be cleared and replaced with new frace data.
You may notice that the trace blinks as it is cleared and replaced.
The Remove/Clr pOP-UP mMenu can also be used to clear the
selected trace.
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Acquisition

Clear Trace
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The Clear Trace Pop-up Menu
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Audio Feedback

Audic Feedback
Selector

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 turn the audio feedback on or off use the Instrument Options
pop-up meny from the Utilityi major menu. Touch the Audio
Feedback selector in this pop-up menu to turn the beep off or on.

Instrument Options
Autoset Options
[¥ertiewl Heridohdigl Trigger . Enable-
CPutoset | Butoset o Batosmed AEL
On On On
Main Record futoset Mode
BRI -5 |- T- T Uado Lasy
© T Bede ‘Rutosst .
- Displagy | Audgio W Yectored . Trage
Intensitf. Feedhae®. 3 Trace ' . Scaling
58% On On Optional
Hours ONMingie€ . Séoonds Time: 18:43:12
S A Date: 15-APR-38
1B 43 12 Ontime: 187.8hrs
] ] ~ Pouwerups: 118 times
TR I
S
CExmit
BPIE # | Identifg | Caler | Hardoopy |
© RSZERC |- T T
Bitman
Screen
Initialize i Lebeling. Page REeaave-LlrPane
: . " : . to [ Trace 1 Zpom
18:43:12 OFf Cnhanced M1 Off
16-RAFPR-34 Aoouracy Maain
The Instrument Options Pop-up Menu
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Autoset

The
AUTOSET
Button

The sampling head
channels must be
catibrated for autoset
to work properiy.
See Enhanced Accu-
racy, on page 85, for
more information on
sampling head cali-
bration.

Undoeing an
Autoset

Adjusting an oscilloscope to display 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

ACQUISITION rone\ wmcary  EONEE e on
(=)S >0

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

= Vertical gain and offset; and for calculated traces, vertical
size and position

= Horizontal size and position

= Trigger level, if appropriate to that trigger source.

If you don't like the results of an autoset, you can restore the
status of the 11801A by touching the Undo Last Autoset selector
in the Instrument Options pop-up menu of the Utiiity1 major menu.
This menu appears on the next page.
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Autoset

Autoset Options The Instrument Options Pop-up men lets you set several autoset
parameters, so that you can 1ailor the autoset cperation $o your
needs.

Instrument Opiions
Autoset Options
P¥eriical Hokizofhtall Triggefr . Enabls
Rutosat - :fiutoset - Butoget 0 Hil
On Or On
Main Record Hutcsst Mode
o Edge . Uedo Last
Mnde “Autoset
- Digwlag " AGdio . [ Yebkaved i Trace
Inteng ity Feedback | Trace Spaling
BE% On On Optional
CHours . - Minutes @ Geconds Time: 18:43:12
: : _ Date: 15-APR-38
18 43 12 Ontime: 187.8hrs
. ) o Powerups: 118 times
Mehtn :° Ddy DoYear,
aPR 18 a2
S rEwiED
BFIE ~ | identity [ Lolwr | Hardcobpy Maln Size
BERIZC.. 0~ s T Sussdiv
Bitmap Main Pos.
Screan 79 894284dnsg
fhitialize Jemeling | Page  RFemave<CirPans
o B O S ©otxn 0 Trace 1 Eouwe
18:43:12 Qff Enhanced M1 Off
16-APR-94 Aocourasy Main

The Instrument Options Pop-up Menu
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Autoset

LFx kX XK
P kN H : i

The Main Record Autoset Mode section has two selectors. These
selectors let you choose between Edge Mode, which shows a
single rising or falling edge of signal across 209% or less of the
display, or Period Mode, which shows three or more complete
cycles of a signai.

The Autoset Options section has four selectors to let you turn off
certain autoset operations. When you set the Verticai Autoset,
Horizontal Autoset, Or Trigger Autoset (0 Off, those parameter sels
will not change when you press the AUTOSET bution. The Enable
All selector sets the other three selectors 1o their normal On state.,
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Averaging and Enveloping J

The averaging and enveloping functions aliow you to examine
and manage noisy signals.

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

n  Enveloping shows the cumulative effect of noise over a
period of time. It is similar 1o averaging in that several frace
records are accumulated and a combined result is displayed.
An enveloped trace shows the maximum excursions of the
individual trace records. This often results in a “thicker” frace
that shows the limits of variation of the signal.

Defining an There are two ways of establishing an averaged or enveloped
Averaged or trace. :
Enveioped .
Trace 1. If you are establishing a new frace you can use the AVG( or

ENV( trace 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.

2. The easiest method is 10 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
trace, Trace .
ragsﬁr?g%nrand ] Step2:  If the trace isn’t selected, touch the trace o select
Management on it.
page 239.

7] 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

[] step4:

To envelope the trace, press the WAVEFORM
hutton, touch the Acquire Desc selector in the major meny,
and then touch the Envelope N selector in the pop-up menu.

ficguire Description

EStop Acguisition On
Rierage Moo
Coofs

H

Sot, o
sl

Enunlope N
YR

Yertival Harfzenta
~Dese. [ Deso
M1 Main
Fast B 512 nts
- Bamp Ving: | W 2 B 8, . REfaveLL]cPans
Heag: Frog 'yl o Teacs. l  Eoown
M1 Off
Status Main

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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Averaging and Enveloping

Terminating When you want 1o return to nomnal frace display, touch the Aver-
Averaging or age N Or Envelope N selector in the Acquire Description pop-up
Enveloping ~ Men
Record Count Several compiete trace records are combined to form an aver-

aged or enveloped frace. You can set the number of records that
the 11801A accumulates and combines.

Use the Set Avg N and Set Env N selectors in the Acquire Desc
pop-up menu 1o assign the knobs to set the number of records,
The top knob sets the number of records to accurmnulate for an
average, and the bottom knob does the same for enveleping.

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.

Limiting You can have the 11801A stop acquiring trace data when enough
A isiti data is accumulated to determine a complete average or enve-
cquisition 2 ! .

lope. This has the effect of freezing the frace. 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 wart to resume normai
continuous acquisition, touch the Continuous selector.

Side Effects of Averaging improves the accuracy of some software measure-
Averaging and ments because the measurements are taken from averaged data.
Enveloping 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 frace
will indicate an inaccurately siow 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

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

When baseline correction is first turmed on, the left-most region of
the selected trace is examined and the vertical screen placemeant
of this trace segment is determined. The left-most region is the
region of sarmples soonest after the trigger, and may of may not
be shown on the trace dispiay. Thereafier, the baseline correction
feature periodically examines this ieft-most region of the frace
and automatically adjusts the vertical position to move that
portion of the trace 1o its established vertical placemert.

Setect the Waveform major menu o access the Graticutes
pop-up meny, Touch the Baseline Correction selector inthe
Graticules pop-up menu {0 tum baseline correction on or off,

Baseline correction: works on all channels (up to 8) in all defined
fraces. Baseline Correction is automaticatly turned on when Rho
is selected for Y Units and turned off when Volis are setected for
Y Units,

Example The following example shows the value of Baseline Corection.

[7] step 1: Turmn baseline correction off.

[] step2: Using an SD-24 sampling head, establish a TDR
display of a short, unterminated cable. Position the frace
horizontally so that the first rise does not occur 1o the left of
the first graticule division.

[] Step 3: Terminate the cable using a 50 Q terminator, Ob-
serve that the impedance change moves the entire trace
vertically on the display.

[[] Step4: Remove the 50 Q terminator.

[ ] Step 5. Tum baseline correction on.
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Baseline Correction

[[] step6:  Replace the 50 Q terminator on the cable. Observe
that this time, 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 Quiputs

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

1]' d ] d ol ﬁ

00

[alfe] (ole)

‘o"jo e

Location of the CALIBRATOR and INTERNAL CLOCK Outputs

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

The intemal clock trigger source is synchronized with the calibra-
for output, and provides a frigger event approximately 45 ns prior
to 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 tnitialize, then touch Initialize again).

[T] 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.
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Calibrator
TYITY

[ ] Step4: Select the intemnal clock trigger source (press the
TRIGGER button, touch the Source selector in the major
meny, and fouch the internal Clock selector In the pop-Up
menu).

[ ] Step5: Press the AUTOSET button.
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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 traces
and an additional color for window fraces.

The four trace colors are assigned automatically o fraces as the
traces are defined. When a window irace is defined, i 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 oversll
intensity of the display. You can also reassign the color of the
selected frace o any of the four trace colors or window irace
color.

The upper section of the Color pop-up 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, lightness, and saturation values of that color.

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

* Lighiness is the intensily of the color, or the amount of light it
transmits. Lightness is expressed from 0% (black)} to 160%
{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 automatically assigned to
control Lightness and Saturation; select Hue i you want to adjust
the hue of the color. Adjust the color using the control knobs.
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Color and Intensity
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Restoring Two selectors in the Color pop-up menu let you restore colors to
Colors their default settings or o the colors previously defined.

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

= Default Color sets the selecled display element 1o the factory
default color.

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

Reassigning Although the four frace colors are assigned to traces in order as

Trace Colors they are created, you can change a trace’s color assignment
using the Selected Tra Color selector at the bottom of the Color
pop-up mMenu.

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

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

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

A constellation 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 consteliation diagram on the 11801A.

Displaying a You will need the following equipment:

Constellation )
Diagram = Atwo-channel 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 butlon, touch Initialize in the
Utilityt major menu, and then touch Initialize in the Verify
Initialize pOP-UP Menu.

[] Step2: Put on the wrist strap and ensure that it is con-
nected to the antistatic connector on the front panel of the
11801A,

[] step3: Connect a cable from signal source 1 (often called
the “1” 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.

[} step5: Connect the third cable from your trigger source to
the TRIGGER INPUT connector on the front panel. Be sure not
o exceed the maximum input voitage shown below each of
the trigger inputs.

[] step6: Press the TRIGGER button. Touch the Source
selector in the Trigger major menu. Touch Externat Di-
rect. Touch Exit to rermove the pop-up menu.
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[] step7: Tumn on Channel 2 by pressing the select channel
button next to the input connedctor.

[] step 8 7Tum on Channel 1 by pressing the select channel
buiton next to the input connector.

[]steps: To acquire a constellation diagram, you need to
sampie the data on both channels at a point where it is
stable (this ig, not fransitioning between states). See the
figure on the following page.
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Constellation Diagrams

[7] 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 small section of the
waveform horizontally and to fill most of the screen vertically.
The exact settings required to achieve this result will depend
on your signal. For fast signals, you can even set the hori-
zontal size to zero ps/div by keying in 0 on the knob pop-up
keypad. Repeat this process for both channels until you have
two waveforms that look something tike the figure below.
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(] step 11:  Adjust the Main size io 0 ps/div. You shouid see
two or more distinct voltage 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.

[] Step12:  Select channel 2 by touching it. You can deter-
mine which channel is selected by the yellow blinking light
next to the input connector.

[ ] step13: Press the WAVEFORM button.

[

Step 14: Select Horizontal Desc from the major menu.

[] step 15:  Touch the Trace 2 selector in the XY Display Mode
section of the pop-up menu.

if a 48° 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 diagonat line instead of a constellation diagram. To select
the correct channel, go back o the Horizontal Desc pop-up
menu and select the other (non-highlighted) channel in the
XY display mode section of the pop-up menu.
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[[] step16: The channel 2 trace should now appear as a
constellation diagram and the channel 1 trace should remain
unchanged. Now, delete the channel 1 trace (touch the other
signal display and use the Remove/Clr pop-up mer) and
adiust 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 consteliation
diagram.
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Cursors

Consider using the
automated
measurement
systern 1o take
measurements
before using 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 posiiioned,
readouts in the Cursors major menu show the absolute locations
of the two cursors, and the difference (4) between them,

Vertical cursors are a pair of vertical bars. The posiion 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 uniis.

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
readout shows both the vertical and horizontal positions, in
the respective axis unis,

Split-Dots cursors appear similar to paired dots, except the
dots may be on different traces. The readout indicates both
the vertical and horizortal measurements, in the respective
axis units.

You can use cursors o take several measurements. However, the
autormnated 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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Cursor
Operation

Establish all trace
displays before
turning on the
CLIrsors.

The Cursors icon
functions much like a2
major menu button.

Before you use cursors, display the trace(s) that you wan to
measure. The trace should be selected {(highlighted). For split-dot -
cursors, either frace may be the selected one. ’

To invoke the Cursor major menu, touch the Cursors icon, located
above the graticule with the selected trace. This icon operates
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 buttons are lighted.

When you touch the Cursors icon, the 11801A displays the
cursors and thelr readouts. Whenever you touch the Cursors icon,
the knobs are assigned o adjust cursor positions.

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

Selecting Cursor Types

Al 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 mend 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 half 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 split-dot cursors are assigned {o the selected
(highlighted) trace. To assign the second (right-most) cursorto a
different frace, touch the selector for that trace. This action re-
moves the pop-up mernu and moves the second cursor to the
selected frace.

Cursor Calibration

Cursor readout can be referenced to a user-set horizontal point.
This is useful for making distance or time measurements 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.
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To set the curent horizontal value of Cursor 1 to zero, touch the
Set Curt Zero selecior. A A (delta) is displayed in the status area
of the Cursor Type selector, indicating that cursor measurements
are made by subtracting that vaiue. This is useful in TDR and TDT
measurements. Touch Clear Cursors 10 retum to normail mode.
Touching Set Zero Rho enables you o position the cursors on a
portion of the trace that you wish to be used as the “zero tho” (or
50 Q) position. (Set Zero Rho is not selectable uniess Y Units is
set to Rho In the Graticules pop-up menu.)

= To undo the effect of setting zero rho, the selected trace must
be removed and redefined. However, you can aiso recall-
brate the zero rho point for better results,

Cnece you have positioned the cursors, select Proceed. The
11801A will calculate a constant (RHOZERO) 1o be saved with
the selected trace. The RHOZERO constart is added to the rho
position (RHOPQS) for the selected trace. Every time RHOPOS is
recalculated for the selected trace (for example, by baseline
correction) RHOZERO wili be added to RHOPOS agair. This
makes the cursor readout (and the automated measurement
systemn} more accurate for the selected trace,

Removing Cursors

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

Additional Cursor Facts

m  Once cursors are established on a frace or frace pair, touch-
ing another trace selects that frace and moves hoth cursors
1o it.

»  Split Dots cursors cannot be used on X-Y traces. Other
cursor types operate normally on X-Y traces.
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= [f the horizontal axis displays time (the normal case), then the
horizontal cursor readout shows the inverse of the delia
(1/4t), which can be used to show frequency. The cursar
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 it is placed on a
frace where trace data cannot be displayed. For example, if
your frace 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.

& When a frace is scaled in rho, and the cursor type is dots or
Horizontal Bars, chms () and ohmsX2 ((h@) values will also
be displayed for the cursor.

Cursor Measuring Trace Amplitude

Examples  tne following procedure shows how to use cursors to measure
trace amplitude.

[] step1: Acquire and display a trace you want to measure.
Make sure ali of the trace is within the graticule area, but
make the trace as tall as possible for best vertical resolution
{use the vertical icon if necessary).

[] step2: Select the trace you want to measure.

O

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 1o increase the resolution of the
knobs, This lets you pogition the cursors more precisely. The
Av readout at the display bottom indicates the trace ampli-
tude.
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Measuring Time Between Points On Different Traces

The following procedure shows how 10 use cursors to measure
time between points on different traces.

U

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

[] step2: Leave either of these traces as the selecied trace,

L

and note the number of the other trace.
Step 3. Touch Cursors, Cursor Type and Split Dots.

Step 4: Touch the trace selector of the other trace that you
want i0 place a cursor on. f you've forgotten its number, the
trace description appears in each selecior,

Step 5. The cursors are now placed, one on each frace.
Use the knobs to move the cursors to the two locations from
which you want to measure time difference. Then read the
fime difference (Al) 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 screen or
press the front panel
buttons during any
diagnostic tests. You
may cause the diag-
nostics 1o 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 tests 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 tests. 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.

m  Seli-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 time. This group of tests takes
about 15 seconds 10 execute,

= Extended 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 manual introduces the
menu but does not discuss the extended diagnostics completely.
For complete information, see the 77807A 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 fest the most fundamental operations
of the microprocessors and the communication paths between
MICIOPrOCessors.

Power-on diagnostics iake about 5 seconds to execute. During
this time the front panel lights witi 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 successfully, the
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
indications will notify you.

® The instrument emits a high-low beep.

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

Dsy Kernel Failure
RAM Data Bit

s The instrument freezes and some of the front panel lights are
turned on.
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Self-Test The 11801A automatically executes the selftest diagnostics after
Diagnostics the power-on diagnostics are completed successfully.

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

The self-test diagnostics take about 15 seconds to execute,
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 return 1o 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
until the failure is repaired you should not rely on any measure-

menis taken. Call your service person to repair the cause of any
falures.
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Extended You can enter the extended diagnostic system by touching the
Diagnostics Extended Diagnostic selector, located in the Utility2 major menu
{press the UTILITY button until the Utility2 menu appears), and
then touching Extended Diagnostic in the verification pop-up
menu. When self-test diagnostics fail, the extended diagnostic
system is ertered automatically.
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The Extended Diagnostic Pop-up Menu in the Utility2 Major Menu

The extended 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 ieave the extended diagnostic system and return 1o 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 entered. Inthe
case where extended diagnostics were entered after power-on,

the instrument will return 1o the state it was in when last powered
off.
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The top portion of the Extended Biagnostics menu shows three
columns with the status of the diagnostic tests.

SUBSYSTEM INDEX FAULTS

a} Executive fudaladad
b) Display falaiid
c) Time Base il
d) Mairs Acq Fkkk

The Top Portion of the Extended Diagnostics Menu

If 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.
Do not rely on any m  INDEX shows the test status for each subsystem. Four aster-
measurements taken isks {****)} indicate the subsystem tests have yet to be
from an instrument executed. The word pass indicates all tests in this subsystem

that does not pass all have executed successfully. Any other number or letter

diagn O;ﬁg”geaﬁ sequence indicates a diagnosic failure.
YOUr service person .
forrepair. ™ 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 execuie all
the tests from the exiended diagnostics menu by touching the
(x) All selector to set the all parameter On, and then touching the
{r) Run selector.

While the diagnostic tests are running, the (r} Run selector
changes to a (q) Quit selector. You can touch this selector, any-
place else on the screen of a button to stop execution of
diagnostic tests.
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When the extended diagnostic tests are compleie, the () Run
selector is displayed again, and the test status appears inthe
INDEX and FAULT columns.

When you are done with the extended diagnostic tests, touch the
{e) Exit selector twice in successior.
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Display Intensity

To change the brightness of the display, use the Instrument
Options pop-up menu from the Ulility1 major menu. Touch the

Display Intensity selector in this pop-up menu. This assigns the

knobs to control the intensity of the display. You can then use

gither knob to adjust the intensity.

Display intensity can also be changed in the Color pop-up menu,

or in the Persist/Histograms pop-up menu in the Display Mades

major menu.
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The Instrument Options 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 Persist/Histograms
pop-up menu. To display the Persist/Histograms menu, press the
DISPLAY MODES button and then touch Persist/Histograms.
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The Persist/Histograms Pop-up Menu
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XY

Setting the
Persistence
Mode

There are four persistence modes in the Persist/Histograms
pop-up menu. To select the mode, touch the appropriate selector.

Normal

In normal mode, each record replaces its predecessor record by
erasing i 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 on the screen
tefore the dala is removed is user selectabie. 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.

Variabie 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 waveform has a record length
ionger 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 poinis

~ remain on the screen indefinitely until 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 lengih 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, displiay 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 0 using the keypad pop-up
menu, which means the display is never updated. The color
graded database is not affected by the refresh rate (only the
display is), so setting the refresh rate o 0 may speed some
computations, such as measurements.

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

Interpreting the Color Graded Display

Cotors 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-
tah) by 256 (vertical) matrix. In a duak-graticule display, there are
512 (horizontal) by 128 (vertical) bins on each graticule.
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There are three algorithms used 1o 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 feast 16.

Cof

it O

Hit Density Default Color Maps To

/2 Max to Max Pale Yellow Trace Color 1
1/4 Max {0 1/2 Max - 1 Rose Trace Coior 2
1/8 Max to 1/4 Max - 1 Purple Trace Color 4
1/16 Maxto 1/8 Max -1 Light Blue Window 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 waveform colors. The hit density readouts are updated
when the 118014 updates the color graded display.

I Cotor Grading Scaie

555 ta
1389

1 to 164 to 328 te
163 327 £54

Wapr Of dmeet 1 Bl
~132. Sny
RemawessLirihan
- Trase 1 1 Sel
M1 Ml

PFersist~ | Hask
Histograns Testing
Color Grad
Continuous

The Color Grad Scale Pop-up Menu
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Changing Colors

Changing display There are five colors used in the color graded display. The colors
colors is described can be changed, from the Color pop-up menu in the Utility1 major

in more detail in Col- menu. The colors are mapped to the four trace colors and the
or Display, 503“ window trace color. To change the colors of the color graded
page a3, 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 frace’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 next to
the selector displays the color of the frace. To change the color
of race 3, touch Trace Color 3. Notice that Lightness and Satura-
tion are highlighted and the knobs are assigned io Lightness and
Saturation. Turn the knobs to change the color attributes. if you
touch Cotor, the menu will be removed and you can see the color
graded display better. The knobs are assigned to Lightness and
Saturation as long as you are in the Utility 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 Seiected
Tra Color has no effect on the Color Grading colors. To retum to
the Display Modes major menu, press the DISPLAY MODES
button.
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Limiting Acquisition

In color grading mode, every pixe!l on the screen is assigned a
“bin” which counts the number of sampies that fall on that pixel.
Each bin can hold a maximum count of 65,535, if a sample falls
into a bin which is full, an overfiow is generated. You can limit the
number of acquisitions performed based on the number of times
overflows occur. The Set N MaxContrast selector confrols the
number of overflows allowed before acquisition is stopped. The
stop condition can be satisfied by N averflows 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 allowed before the digitizer is stopped. The range for
the number of overflows is 1 1o 65,535, To begin acquisition,
touch Stop N MaxContrast. Touching this selector staris acquisi-
tion, which then continues uptit the specified number of overflows
have occurred. When the number of overflows have occurred,
acguisition stops. Thus, there are two steps to stop acquisition
based on the number of overflows:

[7] step1: 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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Use enhanced The Enhanced Accuracy menu allows you to control the continu-
accuracy only when ous self-calibration features of the 11801A. It also allows you o

the instrument perform some user-assisted calibration procedures on the sam-
temperature has

o pling heads. You do not need {ools 1o make these calibrations;
mab”'ﬁ?gﬁ;g?gfﬁg you use the front panel of the 11801A. You can choose 1o have
11801A to the 11801A calibrate the sampling heads automatically, or, for

completely warm up. most sampling heads, you can use the knobs to calibrate manu-
ally.

T Batn . . Offset | Delag

o : | Hdljust

CRTTsvate [Fine Bame . TOR 1 Faas

S REL T Cal Mode Haplitude T
Fast Utilityl

Menu

The Enhanced Accuracy Major Menu

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

a  Control of Automated Calibration —the Time Base Cal Mode
selector controls the internal time base automated calibration
system. You can select among Fast, High Precision, Off or
Once. The Delay Compensate selecior, in the Delay Adjust
pop-up menu, controls operation of the automated delay
adjustment.

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

= Sampling Head Calibration —ihe 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 calibration manuaily using
the knobs.
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Control of The 11801A autormatically calibrates the internal time base and
Automated vertical ampiifiers, without your intervention. You can specify
Calibration whether you want the callbration optimized for accuracy or for

system speed. Touch the Time Base Cal Mode selector of the
Enhanced Accuracy major menu o display the pop-up menu.
Note that Off and Once turn off automatic calibration, 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 Cal Mode Comparison

Setling Benefit Side Effect

Fast increases system Reduces accuracy
throughput slightly. slightiy.
High Prec Increases accuracy slightly.  Slows system
throughput slightly.
Off Increases system System can drift out
throughput. of specification if ieft -
in this mode.
Once Forces the instrument fo Generaily used in

perform one compleie pass  OFF state to force
of the time bage and vertical  calibration.
calibration, then return to the

OFF state.

This single calibration will

be a Fast calibration if the

previous Time Base Cal

Mode setting was Fast;

High Precision if the

previous seiting was High

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

Delay Compensate Comparison

Setling Benefit Side Effect

Off Ingreases system May aflow 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 siightly.
sampling heads.
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Calibration The easiest way to calibrate the sampling heads is 10 use the

Assistance Calibrate Ali selector 1o perform all the calibration adjustments for
a single sampling head channel at once. The 11801A prompts
you to make the signal connections that are needed to calibrate
automaticatly.

Calibrate ALl

Selectwd Channal —— M1

[o%]

- Measbire Référence
w0 Chapnel

Fiidefing @ Stiore
o Cangtants
3

| Racall - Reocall
User Const Defaults

Exit

TBEin, F WiTset | Delag . Hgin oize

o AT 2 ) Rd Juste Ingsdiv
Mdin Fas |

48, 22376ns
bipa Tiwa Bass | DR . i, Fage  |[HemoueUlrPans
3 ek Mode PFmelitude P te 0 | Trace 1 Foom
Fast Utslityld M1 Of+

Many Main

The Calibrate All Pop-up Menu
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With'the Calibrate All You should first decide which sampling head channel you want to
pop-up menu, you use as the reference channel for delay adjust. The delay adjust-
must firstestablish - ment of the other heads will be catibrated to match the time
. “}%‘effereme position of this head. Select the reference channe! using the

e albrat gﬁ‘; selectors in the Selected Channel section of the Calibrate All
channals. pop-up menu. Then touch the Measure Reference Channel selec-
tor, and follow the dispiayed directions to connect the calibrator
output to the selected channel. Touch the Proceed selector to
measure that channel.

Once the reference channel is calibrated, you can calibrate all
the channels, including the reference channel. You sslect the
channel you want to calibrate using the selectors in the Selected
Channed section of the Calibrate All pop-up menu. Then you touch
the Calibrate selecior to begin callbrating that channel. The
sequence for calibrating the sampling head channel is:

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

2. Ancther message prompts you o connect a 50 {) terminator
to the selected channet! and touch the Proceed selector. The
11801A automatically calibrates offset,

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

Once a channel is calibrated, you can 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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Sampling Head
Calibrations

Some sampling
heads do not
require blowby
compensation. The
hlowby selector is
not selectable (dim)
for this type of head.

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

You can also recall the calibration values that were set at the
factory, by touching the Recali Defaults selector of the Calibrate
All pop-up menu. Since temperature and humidity variations
affect calibration, these factory defaults may only approximate
ideal performance 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 aiready performed ali the
calibrations and there is no need to repeat them individually.

You shiould refer to the User/Instatiation Manuat for the sampling
head or heads that you are using. This will tell you which calibra-
tions are appropriate o 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 fiat 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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w  Offset adjusts the DC voltage accuracy by setting the refer-
ence level to zero. This calibration is temperaiure sensiiive,
and can also be affected by gain calibration. If the ternpera-
ture of your environment changes, or if you calibrate gain,
also calibrate offset.

= TDR Amplitude adjusts the DC voliage leveis of the TDR
pulse. TDR Amplitude Is thermally stable, and shouid rarely
need 1o be calibrated. if you notice the amplitude of the TDR
pulse is not to specification, you should calibrate the TDR
amplitude. The Reference Amplitude (in the Graticules pop-
up menu) is used in rho mode and should be set to match
the voltage calibrated here (nominally 250 mv).

B Delay Adjust lets 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 to match that reference head. Calibrate delay adjust
only when you rnieed to measure delays between two sam-
pling heads 1o close tolerance. When the Delay Compensate
selector Is set to Off, compensation of the sampling head
delays is not done automatically and the deskew calibration
is not maintained automatically by the system.
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Typicat Calibration Method

The five available sampling head calibrations are made ina
similar 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 typical method.

To make a sampling head catibration, touch the selector in the
Enhanced Accuracy major menu that names the parameter you
want {o calibrate. These include Blowby Compensate, Gain,
Offset, Delay Adjust, and TDR Amplitude, Each of these displays a
pop-up meny. Ali of these pop-up menus are similar, and the
illustration on the next page of the Offset pop-up menu is typical
of these menus.

Vhen you use these pop-up menus, you first select the sampling
head channel you want to calibrate. The left side of the pop-up
meru is reserved for this. The Selected Channel 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 corrols on the right of the pop-up menu
are common 1o ali five of the pop-up menus. All these common
selectors operate similariy, 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 1o the factory default, or to
be the same as a calibration you made earlier.
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A Typical Calibration Pop-up Menu

Some calibrations, » To calibrate automatically, touch the Automatic Calibrate
such as Offset, have selector. A message will tell you to either connect the CALI-
more than cne BRATOR output o the sampling head channel you are

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

adjusts all the channel you are calibrating. (For most sampling hegds, a
calibrations 50 O terminator is appropriate. Refer to the Instaliation/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.

s To save the current calibration values, touch the Store Con-
stants selector in the pop-up menu. Any time you want to
restore the calibration to the stored value, touch the Recalt
User Const selector in the pop-up menu.
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Onece you assign the
krobs to catibrate
manually, the knob
assignment remaing
uniil you change it or
go to another major
menu. Be careful not
to inacivertently
change an earlier
calibration.

»  When the 11801A is powered on, the sampling head calibra-
tion values are taken from the stored user constants. It is &
good idea to store calibration values immediately afier you
finish each caiibration.

m  To reset the calibration value to the factory default, touch the
Recall Defaults selector in the calibration pop-up menu.

x To calibrate manually, you will need to establish a specific
trace display before beginning o calibrate. Once the proper
irace display is established, press the UTILITY major menu
button, touch Page to Enhanced Accuracy and touch the
desired calibration selector in the major menu area. Select
the sampling head channel you want to calibrate. Then touch
the Manual Calibrate selector in the pop-up menu. This as-
signs the knobs 1o 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 turns the trigger divide by two 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 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 calibrator trace on the
graticule. See the illustration on the next page. Touch the Divide
By Two Mode sefector to tum this mode On.

Adjust the calibration value 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 tum off the Divide By Two Mode after the gain has
been calibrated.
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£58.96ns SBBps-div S .96ns

Loop Gain Calibration (in Vectored Trace Mode)
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You should caiibrate
gain before
cafibrating offset.

Calibrating Biowby Compensation Manuaily

To calibrate blowby compensation manually, first establish a ;
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-
braior trace on the graticule.

Adjust the calibration value to the display that gives the flattest
horizontal frace segments.

Calibrating Offset Manually

To calibrate offset manually, first attach a 50 ) terminator to the
sampling head channel you want to calibrate. Establish a trace
showing this channei, 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 menu,
touch 9 and Enter. This sets the vertical offset to zero, positioning
0V at the center height of the graticule.

Adjust the calibration value to set the trace exactly on the center- -
line of the graticule. Repeat the process using a vertical size of
10 mvi/div.

There are two offset values to calibrate manually; normal sam-
pling mode and smoothing mode. Calibrate both separately by
setting the sampling head in the desired mode before making the
calibration. 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 channel, 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 meny, 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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Adijust the calibration value to set the height of the first part of the
frace exactly at the bottom (+ TDR Polarity) or top {~ TDR Polar-
ity) of the graticule.

There are two TDR Ampiitude values to calibrate manually; one
for each polarity of TDR puise. Calibrate both separately by
setting the TDR polarity of the sampling head before making the
calibration. TDR Polarity is selected from the Sampling 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 Manuatly

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

This calibration is a not an atlribute of any one sampling head, so
the vaiues 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 mer.

The two channels of To establish the reference channel, you select the desired chan-
_dualmchannel nel in the Delay Adjust pop-up menu, and then touch the Measure

sampling neads are Reference Channel selector. The display will show a message for
locked intime v, 19 connect the calibrator output signal to the specified chan-

coincidence. When
you have calibrated nel. When you have done so, touch the Proceed selector and the

cne channel. there is system will measure the delay autormatically.
no need to calibrate There is no need to calibrate the reference channel manually.
delay adijust on the
other. Once you have determined the reference vaiue, you can calibrate

the other heads to this value, either manually or automatically.

To manually calibrate delay adjust on other heads, first display
the calibrator signal on the reference channel, and note the
horizontal position of the rising edge. Then, using the same
sighal, cabies 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 to the calibration value. Adjust the
calibration value so that the signal event is placed at the same
horizortal position as on the reference channel.

You can specify whether or not the 11801A should automatically
maintain the results of delay adjust. Touch the Delay Compensate
selector of the Detay Adjust pop-up menu to 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 equipment:
» At least a single-channel sampling head
w Two SMA cables

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

[[] step 1:  Press the UTILITY button, touch Initialize in the
Utllity1 major menu, and then touch initialize in the Verify
Initialize pop-up Menu.

[7] step2: Select Instrument Options and touch Vectored Trace
to turn vectored traces off.

[] step3: Put on the wrist strap and ensure that it is con-
nected to the anlistatic connector on the front panel of the
11801A.

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

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

[l step6:  Press the TRIGGER button, Touch the Source
selector in the Trigger major menu. Touch either External
Direct or External Prescaler depending on the connector to
which you connected your clock signal. Touch Exit to remove
the pop-up menu.
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[] step7: Select channel 1 by pressing the select channel
button next to the input connector on the sampling head.

[] step8: Press the AUTOSET button. The signal may not be
recognizable at this point.

[7] step9: Because the signai is a random pulse train, the
horizontal size cannot be properly autoset. Adjust the hori-
Zomtal size to display a useful eye diagram.
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[ ] step10: One way o enhance the display of the eye dia-
gram is 1o use Variable Persistence. To do this, press the
DISPLAY MODES button, touch the Persist/Histograms selec-
tor, touch the Variabie selecior In the pop-up menu, and then
touch Exit to remove the pop-up ment., For additional infor-
mation on variable persistence, see Setting the Persistence
Mode on page 80.

[J step 11:  One of the most powerful display modes in the
118014 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 persistence display and ailows accu-
mulating data in a siatistical database for later analysis with
tistograms or masks. To tm on color grading, touch the
Persist/Histograms selector, fouch 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 Persistence Mode on page 80.
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GPIB
Connection

GPIB Area

The 11801A can be confrolled by a remote computer, through one
of two interfaces. These interfaces are industry standards IEEE
Std 488 and RS-232-C. [EEE Std 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 11801A
Programmer Reference.

Connect the cable from your GPIB controller {computer) to 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
controlier that the 11801 A has requested service.

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

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

o@@o@@@o@@
ooqoooooo

GPIB Rear-Panef Connector and Lighits
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Setting GPIB
Parameters

Communication between the devices on a GPIB bus can occur
only if ail bus devices are configured in a compatible manner. For
example, each device on the bus must have a unique identifying

address.

Use the GPIB/RS232¢ pop-up mend in the Utility1 major menu to
set these GPIB parameters directly, before you attempt o com-
municate with other devices on the bus.

GPIB-RSE232C Parameters

GPIB Parameters

RS232C Paramsters

fiode " Address: L Heud ¢ - . Echim Stop
R . Rate L . Bits
Talkiisten 1 S688Rd On 1.5
Ternihator! - GFIE Paki1tn {Flagairg Ualsy
o1 Debugs P
E01 qf f None Baft 8
FOL Buringl Werbose HEZ220
Tek C & F P . Jebug
VE1.1 CR/LF Off Off
Extt
Tdentity Tolab, EHardcopy Hain Size
s : S T |1B.525894Insd 1y
Bitmap Main Fos
Scresn 313.9558%1n
Taitraitzelnstrusent Labeling | | Page = Remowe-LirPans
: ot Bfetieas.c 0 o o b kol Trace 1 Room
16:47:15 s34 Enhanced M1 Off
24-APR~98 Accuracy Main

The GPIB/RS232C Pop-up Menu

The following list describes each selector in the GPIR Parameters
section of this pop-up menu:
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GPIB parameters are B Mode—lets you set the mode to either Talk/Listen, Talk Only
not changed when or Off Bus. Off bus effectively disconnects the 11801A from
you ‘n"“i';zé%f{f the bus. The 11801A must be in taik/listen mode to communi-

cate with a 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—leis you select between two types of message
terminations. All message terminations assert the EO! (End
Or ldentify) signal in the interface. You can choose 1o have
the 11801A recognize a Line Feed (LF) character as a mes-
sage terminator in addition to EOQI, by setting the Terminator
selector to ECI/LF. The 11801A will then append a Line Feed
character to the end of all messages. Set the Terminator
selector to EO1 to have only the EOI line recognized as a
message terminaior.

m  GPIB Debug—lets you turn 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 a controlling
program running in the GPIB controller. When debug mode is
on, it slows the GPIB interface throughput significantly.
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Graticules

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.

Top Edge Value

Wi barTia

Vertical Scale
Factor

Right Edge Value

Horizontal Scale
Factor

Bottorm Edge
Value

Left Edge Value

Graticule with Trace

Traces extend out- If a graticule shows two or more traces, one trace is brighter
side the graticule because it is the frace for which the axis labels are comect. The
area sligtly. The 4415 1abels are displayed in the same color as this trace. The

axis labels represent
the graticule edge,
not the trace edge.

other traces may or may not share the same axis labels.
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You can display two different graticules, each being half the
height of a single-graticule display. In this case, each graticule
shows one trace brighter than any others on that graticule. In
addition, the graticule with the selecied trace has the vertical ()
ang horizorital { =) icons. The bright trace on the graticule with
icons is the selected trace.

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

fcons

Selected Trace 2Apssdiv

EBBBY e e e e S
Ge. dbns 1R8Aps div B3, d6nsg

Dual Graticules with Muttiple 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 together,
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 239.

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 Or Lower Graticule, depending on which graticule
has the icons and the selected trace.
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Graticules

‘Create Secohd
Graticule

¥ Units

Reterence Baselife
Baplitade Zorrection

250my OF ¢
K olnits

Meters | Feet Irches

 Wertical hor lzantal] Hoquire ol Tl
- Besg .| Desc - | DBesc | 188ps - div
M1 Main Centinuous Manirr Pos
Fast B 512 pts . ¥ 37 . 1ns
| Bampling w1 ok Dave 1ragst Mare, .. Remowvs<Clrfans
Head Fnc'e Deeg: | i Trace 1 Zoom
Trace M1 EOff
Staty Mzin i
The Graticules Pop-up Menu
Managing When only one graticule is being displayed, you can create a
Graticules and dual-graticule display using the Graticules pop-up menu from the
Traces Waveform major menu. Touch the Create Second Graticule selec-

tor in this pop-up menu. The selected trace and all fraces from
window time bases will be placed on the lower graticule. The
upper graticule will show all other fraces.
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When two graticules are being displayed, you can move the
selected frace from the graticule it is on to the other. Touch the
Move Trace to Other Graticule selector to move the trace. After the
trace is moved, it remains the selected trace. 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 traces onto
one large graticule. The trace that was selected before the opera-
tion remains the selected trace on the new single graticule,

When the |ast trace is removed from the second graticule, the
second graticule is automatically removed, leaving a single

graticule.
Changing Axis Usually, the graticule axis labels are units of time on the horizon-
Units 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 1o 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.

Changing axis units The vertical axis units most appropriate to TDR measurements
on one graticule also are either units of rho (p) or of impedance (Z). The 11801A lets
_Changes the axis you specify units of tho for the vertical axis. Rho values can be
units of aﬁg’at;cuéfjs converted to impedance values by using the following equation
'spiayed. (where Z, is usually 50 Q):
1+
Z=12 TP
T=0p
However, readout of impedance is available from the Cursors
menu whenever the vertical axis is scaled In rho units.

The slatus area of the Graticules selector in the Waveform major
menu always shows the number of graticules and the axis units
of measure.

Rho is not selectabie for vertical axis units unless the selected
trace Is displayed in Volis units and TDR is turned on.
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Vertical Axis Units

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

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

Rho is not selectable unless the following are true:

® The selected trace can be displayed In Volis units, as op-
posed to U or N units, Traces such as “Log (M1)” or "M1/M2”
are not scaled in Volts and therefore cannot be scaled in
Rho. Any linear combination of channels and stored races
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 {o 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 to the absolute amplitude of the
TDR pulse sent by the sampling head. A voltage change equal to
the reference amplitude corresponds to & change inrho of 1.

The Baseline Correction selector is discussed in the Baseline
Correction section of this manual. The baseline correction feature
of the 118014 is used {o hold the vertical position of a trace on
the display when the TDR pulse levetl shifis due to a change in
{ermination impedance. This selector appears in the Y Units
section of the Graticules pop-up menu because the feature is
most useful when TDR pulses are being started or stopped,
causing the trace to shift vertically. Baseline Correction is auto-
matically turned on when TDR Preset or Differential TDR Preset (S
selected in the Sampling Head Fnc’s menu.
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Horizontat Axis Units

To change the horizontal axis units, use the Graticules pop-up
menu in the Waveform major menu. The section of this pop-up
menu labeled X Units governs the horizomtal axis units.

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

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

Propagation velocity is relative to an air-line fransmission cable,
so a setting of 1.0 indicates that your fransmission line or network
passes signals at the same speed as an air-insulated cable. The
default vaiue of 0.7 applies to most 50 {) SMA coaxial cables
with plastic dielectric.
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Hardcopy

Installing the
Printer

GPIB Connector

RS-232-C
Connector

PRINTER Connector

A variety of printers and plotters are supported for producing a
paper copy of the dispiay. This section will cover how to confi-
gure your system for most prirters. Also, refer to your printer
manual for the praper printer seftings.

Connect the printer to the 11801A. Depending on the printer, you
will want 10 use the PRINTER connector, the GPIB connector, or
the RS-232-C connector,

=

PECPPOOLEIO®
E E ! ® jg ® ! i! g}

Printer Connectors on Rear Panel

= PRINTER is the appropriate connector for Cenfronics®-com-
patible printers. This Is the standard interface for the 11801A
and no special configuration of the 11801A is required.

E  GPiB is the General Purpose Interface Bus parallel interface
connector. Use a standard cable fifteen meters or less in
tength. If you are not using a controller to initiate the hard-
copy, set the GPIB Mode parameter of the 11801A to Talk
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 flagging is used, so all ines must be connected. Do not
use a null modem cable. The 118014 acts as a DCE device.
Connecting the 11801A to a computer also requires a
straight-wired cable, bui soft flagging may be used.

The RS-232-C parameters baud rate, parity, and number of
stop bits, of the 11801A should be set o maich those of the
printer or computer, When you connect a printer to the
RS-232-C connector, you may aiso need to set the RS-232-C
flagging to Hard. Setting RS-232-C parameters is explained
ofn page 192. :
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Hardcopy Set the printing properties of the 11801A using the Hardcopy
Parameters pop-up menu in the Utility1 major menu. This menu includes
selectors for seven types of printers and for specific options

available with some printers.

Hardocopy Parameters

Printer Color Map
-8 Pin. -{24 P

' Tek 4582 Tk 4658

| Tek 4B37

Rlt TakZeti - HFGL.

Seresr DFrection @ Data
. Farmat - .. . Format
Seregen Horizontal BinHex
Companterd
Qutpus . WIE W TG, Mmre
Port.
RSZ32C

T Ewit

GELE - b ldentify [ Eolor CEntens ity
EBEIRCTE o S BEx
Hitmap I EnteniilE
_ Screen B3
Tritializelhssruneny] Lakeling Page Remave- Ll
¢t Dpfions - tg Trase 1
18:32:42 0ff Enhanted M1
Lh-APR-98 Aecuracy Main

The Hardcopy Pop-up Menu
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XXX X

Printer selection and
the associated
parameters are not
affected by
initialization.

Printer Selections

The selectors in the Printer section of the Hardeopy pop-up menu -
determine the printing configuration of the 11801A. The settings
of the other hardcopy parameters will vary according to the
printer that is selected. When you change one of these parame-
ters, you are setting its default 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
only the HiRes screen format provides useful output for these
printers. All the supporied printers typically use the PRINTER
{Centronics} connector.

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

24 Pin suppons the Bxdended Epson command set for 24-pin
dot-malrix printers, including the Epsoar LQS00, Epson
LO1000, NEC® P8, and NEC P7. These printers typically use
the PRINTER (Cenironics) connector.

Set the configuration switches on your printer as recom-
mended in its manual except set No Auto Line Feed, No
Auto-Carriage Return, No Perf 8kip, and Inbuf On,

®  Tek 4692 supports the Tektronix 4692 color graphics copier.
The Tek 46930 may also be used when set 1o 4692 emula-
tion, Full Color, Maximized by Interpolation, and Portrait
Mode. These printers typically use the PRINTER (Centronics)
connector.

x  Tek 4696 supports the Tekironix 4698 and 4695 color inkjet
plotfters. These printers typicaily use the PRINTER (Centron-
ics) connector.
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® 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 exampie, 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 will typically want to
use the GPIB ar R§-232-C connector for this type of transfer.

E Al Inkjet supports the HP Think.Jet and HP LaserJet printers,
The ThirkdJet should 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. Only Draft screen mode will produce usabie output
with the HP LaserJet. Either the PRINTER (Cenfronics ) corn-
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 dispiays are not plotied with HPGL.
Supported plotiers include the Tek HC100, HP-7475, and
HP-7550. These printers can be connected to the PRINTER
(Centronics) connector. The HP-7474 and HP-7550 may be
connected to the GPiB or R$-232-C connector.

Color Map

The selections in the Color Map section of the menu become
available whenever a color printer or plofter 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 setting.
To restore the color map to its factory default settings, touch the
Defauit Color Map selector.
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The color selections are expressed in lerms appropriate fo the
selecied printer. When Tek 4692 is selected, 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 outpui. Different format selections are available for different
primer types.

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

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

Reduced produces low-resolution hardcoples a quarter of the
size of Draft hardcopies. Advantages are quicker printing and
use of less memaory. ‘

¥ Screen produces an exact color replica of the screen without
reformatting {o enhance features. Available for color printers
and piotiers 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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Direction

The Direction selector controls whether Information is sentto a
printer as horizontal rows or as vertical columns. For most print-
ers, this has the effect of rotating the image by 80°. Some
printers will produce an image more quickly 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 to Vertical, the information is
sent by vertical columnns starting at the bottom left corner of the
dispiay.

Data Format

When Bitmap Dump is selected, the screen data is transferred as
an ASCIl titie block followed by a pixel data block. The format of
the pixei data is determined by the Data Format sefting. Touch
this selector to cycie 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,

#  BinMHex 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 converied info BinHex characters.

Title Block - consists of three character strings terminated by
new-tine characters. The first line comntains the firmware version
numbers, time and date, and the 11801A ID 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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Making a
Hardcopy

The
HARDCOPY
Button

Pixet Data Compression — significantly reduces the size of the

pixel data block. Without compression, each data byte contains
a single three-bit pixel. With cormpression, 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 following meaning:

Repetition Encodings

Bit7 Bit 6 Meaning

0 1 Pattern repeats once

1 0 Pattern repeats twice
1 1 Pattern repeats three times
C G Following byte(s) coriain repetition count

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

Ouiput Port

Thie Quiput Port selector allows you to choose GPIB, RS232¢, or
Centronics (the PRENTER connector). The setection must match
the rear panel connection.

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

N

ACQUIBITION A saumce 0o
R
o) o(o)o =0
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When you press the HARDCOPY button, the display freezes for a
short time. The shades of intensity on the display may be altered.
The printer starls printing immediately.

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

After the pause, the 11801A retums 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 & new hardcopy at this point. The 11801A
will automaticaily queue multipie screen displays for hardcopy
output. The number of hardcopies that can be queued is subject
to the amount of available memaory.

Do not turn off the When the hardcopy is printed, a message is displayed. The
11801A or perform hardcopy is not complete until this message appears. You should
d!agn%téﬁggég;ﬁz not tum off the 11801A, perforrn self-test diagnostics, or use the
i

ot Extended Diagnostics menu until the hardcopy is complete, or
complete. the hardcopy will be terminated before it is finished.
Terminating A You can terminate a hardcopy by selecting Hardcopy Abort, in the
Hardcopy In Hardcopy pop-up menu. A message will appear stating that the
Progress 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 settings
Defaults associated with each printer selection in the Hardcopy pop-up
memt. These settings are not affected by initialization.

Hardcopy Defaults
Printer Screen Direction Data Qutput Port
Format Eormat

8 pin HiRes N/A N/A Centronics
24 pin HiRes N/A /A Centronics
Tek 4692 Screen Vertical N/A, Centronics
Tek 4696 Dithered Vertical N/A Centronics
Tek 4697 Ditherect Horizontal  N/A Centronics
Bitmap Screen Vertical BinHex Centronics
Dump Compacted

Al Inkjet Draft Horizontal N/A Centronics
HPGL HiRes N/A N/A Centronics

The default settings for the color map associated with a color
printer setting may be recovered by selecting Default Color Map
in the Hardcopy pop-up menu.
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The 11801A can display histograms constructed from the se-
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

g Winding BEeTra
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A Histogram Displayed on an Eye Diagram
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Flistograms

To create a histogram, use the Persist/Histograms pop-up menu.
You can specify the section 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
number of frace acquisitions or after a set number of samples
have been acquired.
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The Persist/Histograms Pop-up Menu
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Displaying a To tum on the histogram display, press the DISPLAY MODES

Histogram button, touch Persist/Histogram and then touch either the Vertical
Histogram or Horizontal Histogram selector. This changes the
display mode 1o infinite persistence if the current mode is normal
or variable. If the current display mode is color graded, it won't
change. When the histogram display is tumed on, the waveform
racord 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 box, used to specify the section of the selected
frace used to generate the histogram, is displayed when histo-
grams are turned on. if the display is in color graded mode when
the histogram display is tumed on, the histogram Is initialized
with data from the color graded display.

Note that the color graded display does not make a distinction
between the selected tfrace and non-selected traces when the
histogram is initialized with data from the color graded display.
Thus it is possible o get samples from non-selected traces in the
histogram data (if the histogram box encompasses any non-se-
lected trace). Therefore, when using the color graded mode,
display only one trace or maintain enough verticat separation
between traces so they don't overlap. Also, histograms can be
displayed (calcuiated) 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
tfraces 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,

Histogram The histogram display can be affected by several controls. You
Controls can specify which part of the selected frace is used to calculate

the histogram. You can stop acquisition based on the number of
waveforms acquired or the number of histogram samples ac-
guired. You can set how often the histogram display is updated
with new data and you can set scaling to logarithmic or linear. All
the histogram controls are located in the Persist/Histograms
pop-up menu.
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Y

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 1o Upper Limit and
the bottom knob to Lower Limit. Touching Horizontal Limits as-
signs the top knob to Left Limit and the bottom knaob to Right
Limit. Tuming 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
location 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 acquiring 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 trace, 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 regardiess of
changes in vertical or horizontal size and position.
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Limiting Acquisition

You can limit acquisition 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 menu.

To limit acguisition based on the number of waveforms acquired,
display the Persist/Histograms menu and fouch Set N Waveforms.
This assigns the knobs to timit the number of waveforms ac-
guired. The range for the number of wavefonms acquired is 1 to
232-1 (approximately four billion}). To begin conditional acquisi-
fion, touch Stop N Waveforms. Acquisition will stop when N
waveforms have been acquired.

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

To limit acquisition based on the number of histogram hits, first
touch Set N Samptes. This assigns the knobs 1o fimit the number
of samples acquired. Using the knobs, set the number of sam-
ples you wish to acquire. The range for the number of samples
acquired is 1 to 232-1 (approximately four biliion). 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
comer of the display.

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

[] step1: Set the number of waveforms or samples using Set
N Wims or Set N Samples.

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

If you want to stop the acquisition before the conditional acquisi-
tion completes, press RUN/STOP.
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Histograms

The data that appears in the histogram readout is calculated as
waveforms are acquired. The histogram display is updated
based on the Refresh Rale,
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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 contral knobs 1o change the time between updates
or you can use the knob pop-up menu to enter the time directly.

Changing Scaling

You can set the histogram scaling to either linear or logarithmic.
To change the histogram scaling, touch Histogram Scaling. Linear
scaling better illusirates the relative quartity 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

The Histogram
Readout

Clearing the Histogram Data

To clear the data in the histogram display, touch the Ciear selec-
tor in the Persist/Histogram pop-up menu or touch the Ciear Trace
sefector 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
contains at least one active channel, even if the calculated trace
contains a stored trace.

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

ap  i9.om¥  Mean 16, L5as [ukle BB, 948% -
Btm -42.%m¥ REMSA 171ps witde 97 .B22%

PrPk 1,84Bns utde 188% :
Hits 1 Wims 282
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Cantinyousg

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 Btm values are given in volts; Lft 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 horizontat Histo-
gram is selected, Pk-Pk Is the difference between the
left-most data point and the right-most data point within the
histogram box.
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Histograms

s BMSA is the RMS deviation (also known as standard devi-
ation). wzk10 represents the percentage of waveform poinis
which fell within one standard deviation of the mean. p420
and -3¢ represent the percentage of waveform points
which fell within two and three standard deviations of the
mean, respectively.

& Wims Is the number of waveforms that have been acquired
since the histogram display was tumed on. Hits is the num-
her of waveform data points that have fallen inside the
histogram box.
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Horizontal Controls

The horizontal controis let you set the horizomtal size and place-
ment of your fraces, Touch the horizontal icon (<> ) 10 access
these controls.
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Horizomal Controls

Setting
Horizontal Size
and Position

Touch & knob label
1o clisplay the
Keypad pop-up
menu. This lets you
set horizontal size
and position
riumerically, or
guickiy set them to
maximum or
minimum limits. i
also lets you set the
knob resolution.

You can change the horizontal magnification, or size, of afrace.
You can also move the trace left or right 1o see different portions
of the trace. Thig is called adjusting the horizontal position. To do
either of these, touch the horizontal { =) icon. This assigns the
knobs to adjust the horizontal size (top knob) and position (bot-
tom knob) of the selected frace.

The axis label for the left edge of the graticule is slightly different
than the horizonial position of a trace. This is because fraces
extend slightly beyond the edges of the graticule. The iHustration
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 wani to change the size or position of a different trace,
touch the desired trace to select it. Then you can use the knobs
o adjust horizonial size and position.

Interactions With Other Traces

The knob tabels ell you whether the selected trace is from the
main time base or a window time base.

A}l traces from the main time hase share the same size and
position. If you change the size or position of one main trace,
you will change the size or position of ali of main traces.

All traces 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 all window traces. Each window
trace can have a unigue horizontal position.
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Pan/Zoom Pan/Zoom allows you to magnify ainy portion of the selected
frace fo examine it more closely. You can magnify (zoom) the
selected trace to 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.

Pan/Zoom does not The maximum magnification is determined by the trace record
change the way length, which is described in the Record Length section of the
trace data is user reference manual. The trace display area is 512 pixels wide,
sampled and

ded. #t onl §0 you can magnify a 5120-point trace up to 10 times. A
chaggggrthz ‘,’v‘aﬂ;}g 512-point trace already displays only one digitized sample per
trace data is pixel, and cannot be magnified.

displayed. Whenever the - icon is highlighted, the lower right comer 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 to set it on, the knobs are
assigned t0 Horz Mag {Zoom) and Horz Pos Gr (Pan).

You use the top knob, Horz Mag, o specify how much magnifica-
tion you want on the selected trace. You use the botiom knob,
Horz Pos Gr, t0 position the segment of the trace that you want 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 1o zero, you
display the lefimost portion of the trace.

You can use horizontal magnification to see the exact data points
of a frace 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 each sampled data point of the frace.
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Herizortal Controls
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Horizontal Controls
S A A KA A

Changing the When you change the horizontal size of a frace, you magnify or
Horizontal compress the horizontal scale. Normally, the same point of the
' Reference Point frace shows at the left edge of the display after the horizontal
size s changed. The point about which the expansion or conrac-
tion of the frace occurs is called the horizontal reference point.

You may find that having the horizontal reference point at the left
edge of the display is not appropriate for your task. For example:
you have a frace that shows a rising edge of & 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 to the left with horizontai position in
order t0 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 frace on the display whenever you change
horizontal size. In the example above, before you changed the
horizontal size, you could change the horizontal reference point
to 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 horizontal size changes. The current setting for horizontal
reference point is indicated by a letier 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
PanfZoom mode, the Horz Pos Gr setting serves a similar pur-
pose.

Use the Horizontal Desc pop-up menu of the Waveform major
menu to control the horizontal 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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In some cases, changing the horizontal size control (time per
division) may force the horizontal position 1o 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 delay for the trigger point. Further increases in the main
size will cause the horizontal position to be moved to maintain
the minimum delay for the first sample of the record. However,
the oscilloscope remembers any forced horizorial position
changes and restores the position to its original location when
the main size is set 1o smaller values. If the user adjusts the main
position, when the setting has been forced to change, the
11801A does not restore the old posiiion when main size is
decreased.
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Horizontal Controls

Horizontal Description

Acguiring Timebase: Main
Main Sample Interval: Zps/point
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Initialization

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

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

Yerify Initialize
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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 following settings are not affected when you initialize:

Stored traces, stored setlings, and saved trace descriptions
Sampling head calibration values
Time and Date

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

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 buitons
when you tum on the 11801A. Release the butions when the
lights next to the major menu buttons stop flickering. When the
power-on sequence is compiete, the message “Teksecure Erase
Memory Status: erase, instrument 1D, on-time, and number of
power-ups retained” will appear on the display.

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

The following information is nof lost when nonvoiatile RAM s
erased:

®  Serial number of the 11801A
m  Accumulated time the 11801A has been an
®  Number of times the 11801A has been powered on

s Factory calibration constants, which are established 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 traces, and stored settings for
easier identification.

A label is a siring of up to ten letters, numbers, or spaces that

appears next to a displayed trace or as part of a wace or stored
setting selector in menus.
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Labels Displayed with Active Traces
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Labeling

Creating Labels

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

type.

You can create and edit labels by using the Labeling pop-up
merk, 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 traces, stored traces, or stored settings
appear. if there are more stored traces or stored setlings than can
be displayed at once, use the Page? and Page selectors 10
scroll through the menu.

To create or change a label, select the item you want to 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 seleciors in the
lower half of the meru. (Letters are laid out as if they were on a
standard keyboard.) The selectors beneath the characters aliow
you to choose Upper Case letters, Lower Case letiers, Numbers
(which include some purnctuation and symbols}, Graphics, Greek
letiers, or Other characters. You can mix character types within a
label. As you type, the label appears in the selector, just below
the trace or setting number. A maximum of 10 characters can be
used for a label.

Use the Back Space selector 1o 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 |eave the pop-up
menu, new labels are entered automatically. If you want {o 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 error message “Duplicate
tabel” appears on the display and the previous label is restored.

You can use automatic labeling if you don’t want to enter labels
yourself. Automnatic labeling labels the trace with its trace de-
scription. For example, if you tum on channel 2, the label
attachied to the race 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 enable automatic labeling, touch the Label
Mode selector 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 frace
uniess this would duplicate a tabel on another trace in the same
class.

Labeling
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Displaying
Labels with
Traces

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

Labels of displayed traces may be displayed on the screen with
the traces. When Displayed Traces is selected, Display and
Position selectors appear o the right of the trace selectors in the
Labeling pop-up menu. Tuming on Display will cause the labels to
appear with the traces. Labels will appear in the selectors for all
fraces whether Display is turned on or off.

Labels that are dispiayed on the screen move with the fraces.
You can position each label relative 1o its trace. Select Position 10
assign the knaobs to set the vertical (top knob) and horizontal
{bottom knob) position of the label. The label position is relative
to a specific point on the trace. By changing the horizontal
position of the label, you are changing the point the label will
follow. By changing the vertical label position, you can specify
the vertical offset of the label from the point. If the tfrace record
point is out of the range of the graticule, the labei will rerain at
the top or bottom of the graticule.

You can select a trace by touching its dispiayed iabel.
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Mask Testing

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

Masks are created using the Mask Testing pop-up menu. To
disptay 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
to specify that acquisition stop after a set number of frace acqui-
sitions or after a set number of mask hits have been acquired. To
remove the Mask Testing menu, touch Exit.
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The Mask Testing Pop-up Menu
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Mask Testing

Creating Masks A mask is created by moving a cross-hair cursor on the display
and adding or deleting points 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 button, and then
touch Mask Testing. This brings up the Mask Testing pop-up
menu. To create a new mask, select any one of the “MaskN"
tabels, for example, Mask1. Next, touch 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 tumning the
knobs. The upper knob is assigned 1o Mask Cursor X and the
bottom knob is assigned to Mask Cursor Y.

To add a point to a mask, use the cursors o 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.

1o edit an existing mask, touch Mask Testing in the Display
Modes major menu. Select the mask you want to 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

For more details on Masks are saved with stored settings, so you can save sets of
Stored Settings, see masks by defining them, then storing the instrument setting. For
page 207. the same reason, any defined masks will be overwritten whenev-
er you recall a stored sefling or inltialize the 11801A.
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25%m¥

indtiy

~245m¥.
58.84ns Znssdiv
I Y *1t Mosk P
SPaint ¥ Poiat - Eait Ung
Mask 1

7 Points

Fersists
Hist ogram: )
Vartablie
continuous

FemouesLirf

t Trace -1
Mi

Main

Editing a Mask

152

in Detail




Mask Testing

Masks are created by connecting the points independent of the
order they are entered. Points are connected by sorting the
points into lefi-to-right order and grouping them across a diago-
nal from the left-most point to the right-most point. If two points
share the same horizontal position along either the left or right
edge of the mask, then the diagonai runs frem the top left-most
point to the bottom 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 Hlusirations on the following pages show how mask points
are connected when you edit a rask.

Deleting Masks

To delete a mask, first display the Mask Testing menu. Select the
mask o delete by touching 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 still
create straight lines along the edge; just place one point
turther left or right than the others on the edge.

a  Points are connected left to right.

= All points 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, 1o the bottom group of
points, And an added point which falls above the imaginary
line will be added to the top group of points.
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Top/Botiom
These Points Form Dividing Line
the Top of the Mask {(Not Displayed)

Left-Maost These Points Form Right-Most
Paint the Bottormn of the Mask Point

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

= [f you wish to create a mask with a concave area, create
several masks to cover the same area, Data falling into two
overlapping masks is counted only once as part of Total.
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Mask Tesiing

Mask With Point Added
Below Top/Bottomn
Dividing Line

Mask With Point Added
Above Top/Bottom
Dividing Line
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Where a Point is Added Affects How 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 Count
Mask Hits.

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 1o 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 furned on, the mask count data is intialized
with data from the color graded display.

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

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

The numbers in the three boxes are:
®  Total number of hits {data points within all masks)
% Total number of waveforms acquired

m  Number of hits in each mask

Total is the sum of data points that fall inside alf of the defined
masks. This numper takes into account the overlap between
rmasks. That is, if a data point falls Into two overlapping masks,
the data point wilt be cournted 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-UD menu.

Mask Testing
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Mask Count Readout

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

When mask testing is injtiated, the readouis are active as long
Mask Testing is selecied (Mask Testing is highlighted). 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
cancelied if you select another major menu.

Masks are global. That is, all traces share the same masks.
However, only data from the selected trace 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 ali fraces are counted in
Cotor 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 1o 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 limit acquisition under mask testing based on either the
number of waveforms acquired or the number of mask hits de-
tected. These functions are controlied 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 the Mask Testing pop-up menu and touch Set N Wims.
This assigns the knobs to imit the number of waveforms ac-
quired. The range for the number of waveforms acquired is 110
232 (approximately four billion). To begin conditional acquisition,
fouch Stop N Wims. Acquisition will stop when N waveform
records have been acquired.

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

To Hmit acquisition based on the number of samples acquired,
first touch 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 232 (approximately four billion). To begin
acqguisition, touch Stop N Samples. Touching this selector stants
acquisition, which then continues until N sarmpies 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:

[ ] Step1: Set the number of waveforms or samples using Set
N Wfms 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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Measurements

Measurements are numeric readouts of properties of a frace.
Measurements are updated continuously so that as the signal
changes the numeric readouts change also. You can selectup to
six measurements for each of your fraces. The readouts of the
measurements of the selected race appear in the Measure major
menu, The measurements are listed in the table below and on the

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

value. -

Min Minirnum amplitude, the most negative peak voltage/
rho value,

Mid Middle amplitude, halfway between maximum ampli-

) tude and minimum amplitude.

Mean Arithmetic mean of all signal points.

RMS True Root Mean Square voltage.

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

y Aum“‘ie {  Overshoot The difference between the maximum amplitude and
casurements the topline value, expressed as a percentage of the dif-

ference between the topline and baseline values.

Undershoot The difference between the baseline value and the mini-
mum amplitude, expressed as a percentage of the dif-
ference between the topling 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 vertical dispersion of a trace. (Available in Statistics

. moce oniy.)
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Selector

Measurements (Cont.)

Measures

/ Rise

The transition time of a rising pulse edge.

Fall

The transition time of a falling pulse edge.

Frequency

The reciprocal of the period.

Period

The time taken for one complete 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 1o a specified level cross-
ing.

Width

The time the signal takes to go from a voliage ievel
crossing to the next crossing of the opposite sicpe.

Duty Cycle

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

The horizontal dispersion of the trace. {Avaitable in Sta-
tistics mods oniy.)

/7 Area +

The area under the curve of a traca,

Area —

Area and Energy <
Measurernents

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

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 vield power measurernents.
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Setting Up Measurements are taken from displayed fraces. The trace on
Measurementis which measuremenis are based must be adjusted so that all

areas that are needed 1o take the measurements are visible on
the display. No pan of the trace should extend above or beiow
the graticule display area. f a measurement requires a full cycle,
as in frequency or period measurements, then adjust the horizon-
tal size 10 show at least one complete cycle of the signal. if a
measurement requires a rising or falling edge, as in rise or cross
measurements, then adjust the horizontal size and position to
show the compilete rising or falling edge.

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

Once the trace display is established, press the MEASURE bution
to display the Measure major mery. 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.

[ Feasare~
meRts

Lampare &
Refareaces

Measure Major Menu

Touch the Measurements selector to display a pop-up menu with
all the measurement selectors available. Touch the individuat
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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The illustration below shows the Measurements POpP-Up meny
with two measurements, Frequency and RMS, selected. The
numeric readouts for these two measurements are in the major
menu area.

Measurements
Statisting -Harfdisare
- Made : Mode
Top « HBase : Dafauit
Methead ‘Paramestars
IEEE
Fmplitude } Timing EﬁreaEnergB
4 Max 1 Hean { Rise Fall | Fres +
Mig- .Pepind ' Bewa -
Select ) ) . ; ; _
measurements M : nggz }Frubﬂeiag Ercs? : lEm&F-‘gg; .
here ' : :
FeskePesi.! Unddr 1 Width ©  Daty |
L : i Shuapt - L Bugle.
P Litude ! Fhase Elasr AL
N S i : A
Remove the pop-up e 3 LBkt
menu here : R
“FeguEncy. RS . i
4,57336 | 185.13@ g ;
View the GHz ny 198%
Compare & FemouwsLlr
readouts here Referances Trace 1
"1
Main

Measurements Pop-up Menu with Frequency and RMS Selected
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If your Measure- When the measurements you want are selected, you can remove
. ments pop-up menu the pop-up menu by touching either the Exit selector in the pop-
shows only timing up menu or the Measurements Selector in the major rnenu area.
measurements, This lets you see the trace as the measurements are taken.
touch the Software
Mode selector at the Measurements are part of the definition of a frace. When the
top of the menu. Measure major menu is displayed, the measurements of the

selected trace are also displayed.

Deleting To delete a measurement that is established on a trace, touch the

Measurements Measurements selector in the Measure major menu. In the pop-up
ment, touch the selectors for the measurements you want {c
remove. As you touch the measurement selectors, they will turn
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 o remove the pop-up meny.

Topline/ The Top/Base Method selector allows you to select the method of
Baseline determining the topline and baseline. You can choose between

Calculation the standard IEEE method (histograms) or an alternate method

that smooths and differentiates the waveforrn data before calcu-

tating topline and baseline. The altermate method is particularly

sulted to pulse waveforms with ringing or other anomalies. Try

this method whenever the IEEE method produces unsiable

topline and baseline resuits.

The IEEE method is always used for statistics mode measure-
ments.
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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. Sofiware mode is the default.

In hardware mode, measurements are taken from the analog
signal output from the sampling head before it is digitized and
assempled into a trace record. The 11801A uses special timer
circuits to take hardware measurements. The advantage of
hardware measurements 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 af the
crossing levels. You can use statistical measurements to mea-
sure “random” data such as eye diagrams. Statistics mode also
provides jitter ard noise 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 to 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 measuremenis. In software mode, all mea-
surements except Noise and Jitter are available. Only seven
timing measurements (Rise, Fall, Frequency, Periad, Prop 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 cannot be taken as a
hardware measurement.

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

m 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
error.

= The 11801A may not be able 1o 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.

e [f the measurement zone left limit passes through the cross-
ing of an eye diagram, the statistics mode algorithm will
automatically move the Jeft limit for timing measurements. To
reset the left iimit, use the default parameters or the
parameters of ancther measurement, such as Rise, {0 move
the left limit to the left of the first eye crossing.)

® [f 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 1o over a second, depend-
ing on which measurements are selected and what the
measurement parameters are.

Refer {o the table on the next page o determine the best meas-
urement type for your application.
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Measurement Mode Comparison

Statistics

Software Hardware

Eunctions All measure- Limited fo 7 tim-  Full range of 24
ments except ing measure- measurements
Noise and Jitter menis. available.
available.

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

Complexity sions supported  out arithmetic sions that in-

opersiorns of clude an active
functions are al-  channet are sup-
lowed. Averag- ported.

ing and envelop-

ing are allowed,

but the measure-

ment is taken

from unaver-

aged sampies.

Display Any display Any display Color gracded

Restrictions mode. Measure- mode. Measure- mode only. One
ments are taken  ments are taken  active trace per
from a single from a single graticule.
trace record, re-  trace record, re-
gardless of dis-  gardiess of dis-
play mode. play mode.

Resolution  Affected by dis-  Unaffected by Affected by dis-
played vertical disptay or func-  played vertical
size and race tions. Only sam-  size and frace
functions (e.g., . pling head functions {e.g.,
averaging) and  smoothing wilt averaging) and
smoothing. affect hardware  smoothing. Lim-

measurements.  ited to 512-point
record length.

Speed Siower Faster Updated when

color graded da-
tabase is up-
dated {based on
refresh rate).
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Measurements

Use the Measurements pop-Up meny of the Measure major menuy
10 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 is 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-
ments are kept and converted 1o software measuremenis. If the
Jitter or Noise measurements were astablished in statistics
mode, they will be removed when you switch to software mode.

When you select Statistics Mode, all existing measurements are
converted to statistical measurements. You must be in the color
graded display mode in order to use statistics mode.
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BHSE

Comparing
Measurements
to References

if you change the
axis units on a trace,
for example from:
volis to rho, the refer-
ence values are not
changed to match
the new units, Be
sure ihe reference
value is stored with
appropriate units.

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

You can also tell the 11801A to save the current measurement
readouts as the reference values for those measurementts, If you
then tum on the compare feature, you can observe how much the
signai deviates from those references as you fune the circuit
under test.

When the compare mode is on and measurement readouts show
difference values, the measurement readouts show a delta ( A )

in the selector iabel to remind you that difference values are

being displayed. For example, the RMS measurement readout in
the major menu area becomes the ARMS readout when compare |
mode Is tumed on. ’

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 races.

The compare feature affects ali measurements on all traces.
When you turn on compare mode, all measurement readouts
show A comparison values, even if you select a different trace.

Compare mode is tumed on or off using the Compare & Refer-
ences pop-up menu in the Measure maior menu.

You set the reference vajues to the current measurement values
by touching the Save Current Meas Values as References selector.
When you touch this selector, all the refererice values for the .
measurements established on the selected frace are copied from
the current measurement readouts.
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Compare and Reference Yalues
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Compare & References Pop-up Menu

When compare mode is off, you can use the knobs or keypad
menu 10 set the reference values. A selector appears inthe
Adjust References section of the Compare & References poOp-up
menu for each measurement currently established on the se-
tected trace. Each of these has the word Ref after the
measurement name, for exampie, the RMS Ref selector. Touch the
reference selector for the measurement reference you wart 1o
adiust, and both knobs are set to adjust that reference value, Tum
elther knob, or touch either knob label to display the keypad
pop-up menu, 1o enter the numeric reference value,
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Changing
Measurement
Parameters

You can remove the
annotation lines
completely by press-
ing the MEASURE
major menu button.

Once you have established a measurement on a frace, you can
find out more information about the measurement 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
o see the additional information. This displays a pop-up menu
for the individual rneasurement. it also displays annotation lines
that overlay the selected trace displayed on the graticule. These
lines show the value of the measurement parameters that pertain
to that particular reasurement.

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

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

Many of the selectors in the measurement pop-up menu set the
knobs to adjust the measurement parameters. As you tum the
knob, the annotation lines move 1o reflect the new value of the
measurement parameter. For example, in the software Frequency
pop-up menu, the Left Limit, Right Limit, Mesial, and S$/N Ratio
seiectors set the knobs to those measurement parameters.

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

Wheri you remove the measturement pop-up menu by touching its
selector in the major menu area, the annotation lines remain on
the display. The knob settings remain also; so you can sst the
knobs in the pop-up menu, remove the pop-up menu from the
display, and adjust the measurement parameter with the annota-
tion {ines on the frace.
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In the illustration above, the Left Limit measurement parameter is
set to 36%. The left iimit 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-
ured.

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

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

Measurement Parameters

SW HW Stat Name Definition

» »  » Baseline The 0% lavel on which proximal,
mesial, and distal levels are
based. When tracking mode is on,
the 11801A repeatedly determines
the baseline and you cannot ad-
just it. When tracking mode is off,
you can set baseline, or you can
have the 118014 set it once by
{ouching the Setup selector.

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

»  Dispersion Selects the peak-to-peak or
RMSA (standard deviation) statis-
tic for the Noise and Jitter mea-
surernents.
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Measurement Parameters (Cont.)

SW HW Stat Name Definition

» o Distal The distal {mosi distant from the
origin) voltage level, Rise and fall
times are measured between the
proximal 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.

s Fiitering The number of successive sam-
ples that must cross a threshold
jevel before the transition is con-
sidered valid. Noisy signais will be
most affected by filtering.

» Histogram The number of pointg in the histo-
Points grams taken for Jitter and Noise
measurements. This parameter
cannot be adjusted, but appears
in the Jitter and Noise pop-up me-
nus as Hist Pis.

= Jitter Level The level at which the Jitter mea-
surement is taken, in volts. This
parameter cannot be adjusted, but
appears in the Jitter pop-up menu
as Jitt Lvi. This parameter will be
affected by the Jitter Location set-
ting.

#  Jitter Location  The location of the histogram for
the Jitter measurement. May be
Mesial or Eye Cross. i the 11801A
cloes not recognize the signal as
an eye diagramn, only Mesial is
available.

- ¥ left Limit The beginning of the frace meas-
wrement zone.
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S Baat

Measurement Parameters (Cont.)

SW HW Stat Name Defintion

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

» ¥ Mesial The middie voltage level, ex-
pressed as a percentage of
basellne to topline distance. May
be set as a relative (percent) or ab-
solute (volis) value,

»  Noise Location  The location of the histogram for
the Noise measurement. May be
Baseline or Topline.

» o Proximal The proximal {closest from origin)
voltage level. Rise and fall times
are measured between the proxi-
mai and distal voltage levels,
which are typically 10% and 80%
of the baseline 1o topline voltages.
May be set a5 a relative (percent)
or absolute {volts) value.

e Reference The transition crossing voliage
Level level. May be set as a relative {per-
cert) or absolute (voits) value.
' # Right Limit The end of the trace measuramertt
zone.
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Measurement Parameters (Cont.)

SW HW Stat Name Definition

- S/N Ratio The amplitucie of a noise rejection
band centered on the mesial level.
Transitions through the mesiai
level 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
limit with the same slope and with
no intermediate values cuiside the
noise rejection band. $/N ratio
may be set 10 any value from 110
99. The reciprocal of the number
is the fraction of the topline to
baseline distance that the noise
rejection band extends above and
beiow 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 below the
mesial level.

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

»¥ ¥ Slope The direction the trace must pass
through a reference level,
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Measurement Parameters (Cont.)

SW HW Stat Name Definition

» ¥~ Topline The 100% level on which proxi-
mal, mesial, distal, and reference
levels are based. When tracking is
ory, the 11801A repeatedly deter-
mines the topline for iiself and you
cannot adjust it. When tracking is
off, you can set topline, or you can
have the 11801A set it once by
touching the Setup selector, and
then adjust the values with the
knobs.

» e 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-
able if level mode s relative.

b Transition Num-  The number of times the signal
ber must pass through a specified
voitage level before the measure-
ment zone begins.
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Statistics

Reported Statistics {

Measurements

The 11801A collects measurement statistics automatically when
irt either sofiware or hardware mode. (Statistics are not coilected
in statistics mode.) You can set the N parameter to determine the
number of individual measurements on which the statistics 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
samples taken so far, the mean, and the standard devigtion. The
Set N selector sets the knobs to control the N parameter.

Max

Measurement Mode:
Softuware
CLeft 0 Rignd -
Ckimit o Bt
8% 188%

Cur N: 32
Mean : 5.6258125mV
BtDev: 1.0888324mV

Wedsure- [
menits

Lompars § Remows Lir
Refarshoes Trace 1

Statistics in an Individual Measurement Pop-up Menu
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Changing
Default
Parameters

Whenever you define a new trace, the measurement parameters
for that trace 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 defauit parameters to the values you
want. This does not change the measurement parameters of any
axisting traces, but will set ihe initialized state of all new traces
that you define.

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

You access the default parameters through the Measurements
pop-up menu irt the Measure major mene. When this pop-up
menu is first displayed, # shows a list of measurements, and the
Measurement Functions selector is highlighted. If you touch the
Default Parameters selecior, the menu changes to show the
defauit pararmeters.

Defaults 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 to 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 displayed, touch the
selector that names the default you want to set. A knob will be
assigned to set the value of that default parameter,

Once you have the defaults set the way you want them, you can
change all the measurement parameters of the selected trace to
the default settings by touching the Initialize Al selector. This
selector changes all the measurement parameters of the selected
frace only; other traces are not affected.
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Power-On

Installation Before you first power on your 118014, you should make certain
it is correctly installed. The installation sequence involves the
following controls, connectors and switches on the rear panel:
®  POWER Connector
»  FUSE
®m  LINE VOLTAGE SELECTOR switch

®  PRINCIPAL POWER SWITCH

p°

Power Area ——\’;‘; g %LL

(ORORORO (GEGROXC [OR0)
[:% OXOIOLC, IGIORONC. O8T,

Power Connector, Fuse, and Switches

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

The

QON/STANDBY \
Switch ACQUISITION wcorr  wwmcorr SRR e}
l - | I g m
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Power-On

CAUTION

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

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

[} Step1: Set the PRINCIPAL POWER SWITCH to OFF.

[] step2: Set the front panel ON/STANDBY switch to
STANDBY.

[] Step3: Setthe LINE VOLTAGE SELECTOR 1o the proper
range for your power system.

] Step4: Check the FUSE to be sure it is of the proper type
and rating, as printed on the rear panel.

[7] step5:  If you have optional SM-11 Multi-Channe! Units,
see Appendix E for instaliation instructions and connect thermn
now.

[] step 6: Install one or more sampling heads in the front
panel compariments.

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

[7] step7: Connect the power cord from the POWER connec-
tor 1o your power system.

[7] step8: Setthe PRINCIPAL POWER SWITCH 10 ON.

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

[] step9: 7o operate the instrument, set the front panel
ON/STANDBY switch 1o ON.
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Record Length

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

e

Ehiefirz Wleia HETra
589.5mY

Sdivio P

trig'd

g

82.26ns Zdpgrdiv 62.46ns

Traces with Record Lengths of §12 (top) and 5120 (bottom)
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Record Length

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

Variable, Infinite and Cotor Grading persistence displays wili
work 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 automatically shortened to 512 points. Retumning to
Normal persistence does not reset the record length; it remains
at 512 points.

The 4096-point record length has the same sample interval (the
fime between successive trace samples) as 5120-point records.
The 4086-point frace appears shorter on the display than
5120-point fraces. Many Fast Fourler transform algerithms require
record iengths that are a power of two. The 4096-point record
length is provided as a convenience, and the visual fruncation is
a natural result.

You control the record tength by using the Horizontal Desc pop-up
meri in the Waveform major menu. The Main Record Length and
Window Record Length selectors assign the knobs to setthe
record lengths, The Horizontal Desc pop-up menu shows the
sample intervais for the current settings.
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Record Length

Horizontal Description

ficquiring Timebase: Main
Main Sample Interval: Zpsspoint

Record Length _ Ni&i?g.Sampie Intervai: Engségaznt
Section :Racord Length Record Length
5iZ points 512 points

Horizontal Feference Peint

Center Right

AY Display Mode: ¥=mcquired Trace

Trace 1

!
.
h
'
:
.
M1 :
Main ‘
:
:
;
.
;
i
,

AY Display Mode: K=Stored Trace

Exit

Aoguife [raticules i
Tese i : x 1868p
Continuous] Single | Maik Pos
Fast Y 37.1ns

‘Sampiing rave Trace; More... RembwesLirPans
Head Fneo's Dese i Teace 1 Eoap
Trace Mi 08 f

Statuse Main

The Horizontal Desec 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
Sid 488 (GPIB) and R3-232-C.

This manual does not discuss the details of connecting a remote
computer 1o the 11801A or the syntax and capabilities of remote
commands. That information is found in the CSA 803 and 7118014
Programmer Reference.

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

o
ip©©o©©©o©0
™) @ & @i & @ @@ @)

Location of RS-232-C Connector
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R8-232-C Parameters

Setting Communication between the 11801A and the attached computer
RS-232-C can oceur only if the two are configured 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.

GRIB/RSZ320 Paremeters
GPIB Parameters RG232C Parametsrs
Mode  Address Bawd .| FEthe © Siap
- ; Bate o 7 Bits
TalklListen 1 36808d OUn 1.5
Termipator’ GPIE Partty Flagging. Deiay
bebug S Co .
EGY Off None Soft 5]
- EOE. 5S4k iag- Yerbosgy © RY23EC
Tek § & F . . : . "Debug
¥81.1 CRALF Off QF ¥
Exit
Tdentsty Calar: Hardeopy Main Size
- :  16.523594Ind 3y
Bitman Main Pas
Screen 213.955891n
Thitial leelpstrumenst Labeling: Fage  RemoavesClrPans
Optiens § . | - to i Trace. b Eoom
16:47:15 OfF Enhanced Mi Off
24-3PR~55 fcouracy Main

The GPIB/RS232C Pop-up Menu
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R8-232-C Parameters

Y YT

The following list describes each selector in the R8232C
Parameters section of this pop-up menu:

The RS-232-C ®  Baud Rate - assigns the knobs to adjust baud rate and delay.
parameters are not You can set the baud rate to 110, 150, 300, 600, 1200, 2400,
_changed when you 2400, 4800, 9600, or 19,200. You should set the baud rate to
initialize the 118071A. miatch the computer you are using.

W 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
iransmitted 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 seleclor repeatedly until the appropriate number is shown
in the selector. You should set the number of stop bils to
match the computer you are using.

= Parity —1ets you select among Even parity, Odd parity, or
None. Touch the selector repeatedly until 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 Parameters

Ftagging — lets you select among Hard flagging, Soft flagging,
or None. Touch the selector repeatedly until the appropriate
setting is displayed in the selector. Flagging is used by the
11801A or the computer to sighal that its input buffer is full,
and that the other device should stop transmiiting uniil further
notice.

When soft flagging is selected, the 11801A sends a Ctri-S
(decimal 13) to signal the cther device to stop transmission,
and recognizes Chil-§ as a signal to stop transmitting. Cirl-Q
restaris fransmission. When hard flagging is selected, the
118014 uses the RS-232-C DSR/DTR signal to control data
fransmigsion. You shouid set the type of flagging to match
the computer you are using.

Delay— assigns the knobs to baud rate and delay. Delay is
the minimurn time that the 11801 A will wail before responding
o a cormnmand sent from the computer. The delay setling can
be 0 to 60 seconds,

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

m  Verbose—lels you set verbose ON or OFF, When verbose is
on, the 11801A posts to the computer a message indicating
the success or failure of each command sent to the 11801A.
When verbose is off, the computer can specifically guery the
118014 about the success or failure of each command if so
programmed.

&  RS232C 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

A sampling head is a small plug-in device that samples electrical
signals and converts them 1o a much lower speed analog output
signal. At least one sampling head must be installed in the
11801A or in an attached SM-11 Multi-Channel Unit to acquire
signals.

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 compartments for sampling
heads, as shown below. You can attach SM-11 MuRi-Channel
Units to expand this capability t0 a limit of 68 sampling
heads.Some sampling heads have two separate channels; others
have only one.

E
Sampling Head =
Compartments @
()
Location of Sampling Head Compartments
Installing Power off the Instrument before installing or removing sampling
Sampling heads. To install a sampling head, place the head in the com-
Heads partment and slowly push it in with firm pressure. Once the head

Is seated, turn the screw shaft on the sampling head to tighten
CAUTION the head into place.
Never instali or
remove a sampling
head with the
11801A power on.
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Sampling Heads

Sampiing Head
Front Panel

Screw Shaft

SELECT
CHANNEL Button

Channef indicator
Light (Yellow)

Signal Connector

TDR ON Light (Red)

@ CAUTION

Applying a voltage
cutside the range
printed on the
sampling head can
resuit in damage.
Static electricity is &
hazard.

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

> Top Channel

> Bottom Channel

SD.24
TDR/SAMPLING
HEAD

Sampling Head Conirol Panel {SD-24 shown)

Each channel has a signal connecior for signal input and for TDR
puise output. Each channel also has a SELECT CHANNEL button

and an associated yellow channet indicator light, and a red TDR

ON indicator light.

The input diodes in sampling heads are susceptible to damage
from electrostatic discharge and from voliage levels that are
outside the range printed on the face of the sampling head.
Always wear an antistatic wrist strap connected 1o the ANTISTAT-
iC CONNECTION on the 11801A when you are making
connections to a sampling head or handling the device under
test.
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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 displayed. Press-
Ing the button creates a trace of that channel.

® If 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 to blink.

= f the yeltow light is blinking, the channel is par of the se-
lected trace. Pressing the button will remove alf traces
displaying that channel.

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

Controlling TDR The time domain reflectometry (TDR) and smoothing functions
and Smoothing cannoct be controlled from the sampling head front panel. These
Functions functions are controlled using the Sampling Head Fne's pop-up
mernu in the Waveform major menu.

The left pant of the Sampling Head Fnc's pop-up menu lets you
select the sampling head channel on which to 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 par.

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 monitoring the electrical reflections. Some sampling
heads have a TDR feature.
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Sampling Heads

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

The selectors in the Head Type saction of the Sampling Head
Fnc's pop-up menu let you control the TDR functions of a sam-
pling head that has the TDR feature. The TDR/TDT selector tums
the feature On or Off. The TDR Polarity selector 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 iwo chan-
nels of the sampting head.

TDR Preset tums on the TDR step generator, selects Intemal
Clock trigger, creates a waveform on the selected channel, ums
on tho scaling, tumns on baseline correction, and autosets the
TDR puise. Diff TDR Preset performs the same actions as TDR
Preset except it creates iwo channels of TDR, with opposite
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, frigger source is set i extemnal,
trigger mode is set to Auto, baseline correction is tumed off and
vertical scaling is set to Volts (instead of rhoj}.
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Sampling Heads

Yampling HMegad Functions
Selected Channel -- M2 Head Type: SD-24
TOR-TDT COTDR
. CPolartty
Of+ +
4 TUR Difd TOR
- Presst Fresat
Preset TR
Clgar -4 Delauw
-3%2. 2m
CExtefnsl Chanaet Bhuothing
U Bttenuadion o
x1 Off
GdB
. Exit
F Acquire Lower CMedh SiZe
Deasc Gratisule Snzsdie
Continuous Dual Malin Fas
8 D12 ntsl e e 3B, B8822ns
i . iGave frace] More... RemouesUlrPans
Desc S Trtace 1 [Faom
Trace Mz Qff
SLatus Main

The Sampling Head Fnc’s Pop-up Menu

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

Total attenuation is the product of the extemal attenuation times
the hardware attenuation of the probe or samptling head. The
hardware attenuation factor is displayed in the identify pop-up
menu of the Utilityl major menu.
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Sampling Heads

If you turruon
smoothing for one
channel of a dual-
channel sampling

head, both channels
are smogthed.

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

dB = 20 x logy, (attenuation factor)

The range for dB is 120 1o - 120.

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

External channel attenuation is a feature of the mainframe, not of
the sampling head. Thus, this feature appties to all sampling
heads.

Smaoothing

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

You turn smioothing on or off with the Smoothing selector in the
Sampling Head Fne’s pop-up menu. Not all sampling heads
provide smoothing, so Smoothing may not be selectable in some
cases.
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Saved Trace Descriptions Y Y Y111

Saved trace
clescriptions are
saved when you

power off the
instrument. They will
be avaitable when
you power on.

A saved trace
description is
different than a
stored trace, Stored
fraces are described
on page 213

J

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

Saved trace descriptions are useful when you are working with
many fraces and many channels. if you have more traces than
can be displayed, you can save a trace as a saved trace de-
scription and remove the displayed version of the trace. This lets
you display another trace, while keeping the original trace in a
torm 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 trace to be a saved trace description.
Only one frace must be displayed to take measurements be-
tween two traces, which lets seven other fraces be displayed.

A saved trace description does not store any digitized samples,
and is not a record of a trace at some specific time. A saved
tfrace description consists of parameters that define how a frace
is to be acquired once it is displayed or used In taking a meas-
urement. A saved trace description stores the following:

®  The trace expression.
W 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 the size and position of
traces on the main time base, or the window size of fraces on a
window time base. When the saved {race description is recalled
or used in a measurement, these parameters are set o match the
current time bases.
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Saved Trace Descriptions

; Gave Irace Description

. i X . . .
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Trace basclrace DescTracéd Uesciiase Desclirane Desg
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34 CTss ¢ @8, . 37 i 3p
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Hesd. Frc’g B ; iy . Trace 1 . Zoom
1 Trans M1 aff
Status Main
The Save Trace Desc Pop-up Menu
The limitations on Saved trace descriptions must be of simple one-channel traces,
saved}re;ce and cannot be of traces that use any arithmetic operation such as
description subtraction or muitiplication. Averaging is the only trace function
complexity are

similar 10 the that can be applied to a saved trace description.

fimitations for
hardware
measurements.

204 in Detaif




Saving a Trace
Description

Saved Trace Descriptions

The Save Trace Desc pop-up menu in the Waveform majer menu
Is used to save and recall trace descriptions.

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

The numpers of saved trace descriptions begin with 9 because
traces 1 through 8 are the displayed fraces.

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 celis are provided, num-
bered 9 throuigh 40. Iif one or more SM-11 Multi-Channel Units are
connected, then more saved trace description cells are provided,
The additional cells can be shown using the Page = and Page =
selectors to scrol through the list.

The five selectors at the botiom of the Save Trace Desc pop-up
menu are used 10 save, recall, and delete saved irace descrip-
tions.

You can copy the parameters of the selected frace on the display
into a saved trace description cell. Any saved frace 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,

[1 Step 3:  In the pop-up menu, touch the selector for the cell
where you want to save the frace description.

[ ] step 4: Verify that the Save Trace Desc selector at the
bottom of the pop-up menuy shows the two trace numbers
you want: the number of the displayed frace 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

Desc selector. The selector for the saved trace description
call whl show the new trace expression and time base.

You can display a saved trace description by touching the Save
Trace Desc selector in the Wavetorm major menu. In the pop-up
menu, fouch the selector for the saved trace description cell you
want to display. Touch the Recall Sictd Desc selector

You can quickly save alt displayed traces as a group of saved
trace descriptions. The procedure is similar to saving a single
trace description.

[7] step1: Press the WAVEFORM button and touch the Save
Trace Desc selector in the major menu ares.,

[] step2: Inthe 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 curently
displayed. Any trace descriptions saved in these cells will be .
replaced by the new trace descriptions of the displayed
traces.

[} step3: Touch the Save All Trace Desc selector. The selec-
tors for the saved trace description ceils will show the new
frace expressions and time bases,

You can delete a saved trace description. Touch the Save Trace
Lesc selector in the Waveform major menu. In the pop-up mend,
touch the selector for the saved trace description cell you wani to
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. In the
pop-up menu, touch the Select All Desc selector, and then touch
the Delete Sictd 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 instrument
settings for quick recall.

If you establish a test set-up, you might want to store the setting
and go 1o another task. After the instrument settings have been
changed because of the interverning work, you could recall the
test setting that you saved. Masks are saved wilh stored settings,
s0 you can use stored settings to store sets of masks for different
tests.

You can store up to ten different instrument settings for recali. You
can also use the SEQUENCE SETTINGS bution to 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 on.

The following instrument controls are not saved with stored
settings, and are not changed when settings are recalled:

= Stored fraces
a  Saved trace descriptions

®  GPIB and RS8-232-C parameters, except GPIB address is
saved

» Enhanced accuracy calibrations, except Delay Compensate
and Time Base Cal Mode are saved

s Display colors and intensity, audio feedback, vectored frace
mode, and hardcopy mode

®  Seguence settings mode
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Stored Settings

Storing Settings

Use the Store Seiting pop-up menu in the Store/Recali major
menu o store a setting. After you set the instrument, touch the
Store Setting selector to display the pop-up menu.

Store Present Front Pangl Seiting

Seitihg 1 Beitthg 2 Undefined dndefjned Uhdefided.

1 2
Uhdef ined Undefined Uadefibed Setving 3 Ubdefired

3
Menu Displayed with Stored Setting
Haveform . Trigask ' Measute i Digplay
) . : i " Moges
Single Tra AL Tra
i Status Status ) o .
- Stores Cursores  Ubilitgl [ Hiility2  Enhanced
Feeall - ’ C ‘ CBoourasy
Exit
Trare Clear Belete™ | Main bize
Trace Trace Tracze . [16.5239%4In-d1y
i Pog' o
313.9558%1n
ila C Recall Sehuence | Uelete . Remowe-Cirfans
Betting Beitings [ Settiang | Trace 1 Poom
Off M1 Off
Malin

The Store Seiting 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 titled
Menu Displayed with Stored Setting. Both Waveform major menus
are listed as options, and the Cursors major menu is also listed
as an option.
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Stored Settings

ﬁ.....‘

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.

Recalling You can recall a stored setting using the Recaill Setting pop-up
Stored Settings menu in the Store/Recall major menu. Touch the Setting n selec-
tor, where nt is the setting number you want to recall.

The Recall Setting pop-up menu also provides a way 1o initialize
the 11801A. The initialize Setting selector operates the same as
the Utilityt maior menu Initialize selector. initialization is de-
scribed completely on page 143.

Recall Front Fanel Setting

Setiidg 1 Setting & un

Thitialize | : Exit
- Betting ‘
Store: “Cigar Deiete Mainl Size
Trace CTrage ] Trzoe . lBdpssdiv
P Main Pos -
61 94628ns
Store ' Sequence | [eiste [RFemowe/ClrPans
Fett ipg . 3 i Settzngs Setting Trace 1 Foonm
M4 aff ;
Main i

The Recall Setting Pop-up Menu
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Stored Setlings

Deleting Stored Use the Delete Setiing pop-up menu in the Store/Recall major
Settings menu {o delete a stored sefting. Select the seiting or setftings to

delete by touching the selectors in the top part of the pop-up
meni. As you touch these selectors, they highlight to show that
they will be deleted when you touch the Delete Selected Settings
seiector, Touch a highlighted selector a second time to remove it
from the list of settings to delete. The All Settings selectoris a
quick way to select all the stored settings.

Delete Setting

Betting 1 sEttiﬁg,E,:ﬂdﬁfzﬂ@& gl g

1 2

Delste Selected HI1 | Exit
Zettings Settings

THinre Tiear | Doigte - Frifmin Size.

Trace ¢t Trees . L Trace 188ps- div

. Main. Pos -

51.945P8ns
T REOrE “Rerall | Gequence iwmmﬁj'%muwﬂﬁr ahs
Setting Setting | Settings JiHe il Trace 1 Zoon
0F ¢ l ] | off

Hain

The Delete Setting Pop-up Menu
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Stored Setiings

Sequencing If you have several settings saved, you can quickly cycle through
Through Stored the settings in a specified order. This is useful if you have a
Settings serles of test set-ups that you want to use repeatedly.

When you store a setting using the Store Setting pop-up menu,
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
numeric 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 setlings by touching the Sequence Settings
selector in the Store/Recall major menu. This selector can set
sequencing 1o On or Off, When this selector is set to Off, the
SEQUENCE SETTING hutton 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 button to recall the next setting of ihe sequence. This
button is located above the sampling head compariments, near
the ON/STANDBY swiich.

The
SEQUENCE N

SETTING ACQUISETION v
Button " ATQRET macow © o @
ol o og |
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Stored Traces T )C) .

A stored trace is dif-
ferent from a saved
trace description.
Saved trace descrip-
tions are described
on page 203.

Storing Traces

A stored frace is a trace record of a single acquisition cycle. You
can think of it as a “snapshot” of a trace. In nomal acquisition
mode, the stored trace Is the same as the trace record on the
display. For traces acquired in variable 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 trace, you can use it as an element of
frace expressions in other traces. For example, you could define
a frace {o be M1-ST0O3. This frace acqguires data from sampling
head channel M1 and subtracts from each sample the data
recorded in stored frace number 3.

Stored traces are not saved when you power off the 118014,
When you power on the instrurent 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 inio the
stored trace location with the lowest available number.

Stare Trace
Next Storage: 3
L A
i i .
e M4
Main  Msin
gtarg:ﬁli
CEpdi
mmﬁmﬂ@mmmﬁl Fecall Ciedr [0 Peleta TMain. oize
il ; i Trace Trace Trace 188ps daiv
Mzin Pos
61,945 9ns
i 3tore | Recall Sequsfres | Delets  FHempwerLirFans
Setting Setting Settings | Settipg Trace 1 Zoom
Of¢ M4 aff
Matn

The Store Trace Pop-up Menu
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Stored Traces

Use the following steps 16 store a race:
[ ] Step1: Create a stable trace on the dispiay.

[] step2: Press the Store/Recail major menu button, and
touch the Store Trace selector in the major menu.

[] step3: Observe the Next Storage: notation at the top of the

pop-up menu. The trace you store will be assigned this
number.

[] step4: Touch the selector that represents the trace you
want to store.  All displayed traces are listed.

You can also use the Store All selector to store all the displayed
fraces as separate stored races. In this case, the Next Storage:
notation tells you the first storage number that will be used.
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Stored Traces

Recalling Once a frace is stored, you can use it when creating a trace
Stored Traces expression, To create a frace that displays a stored irace, 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-uUp menu provides a simpler way to do the
same thing. Press the Store/Recall major menu button and touch
the Recali Trace selector to display the pop-up menu. Inthe
pop-up menu, touch the selector for the stored trace you want to

display.
Recall Stored frace
aTO 1 S’?G g
Exit
Stops imﬁ%@@mmﬂ Ligar ] Daieta
- Trage 4 i ¢ Traceg - Trace-
‘Stope Reeall ! Sequence | Delets Remoue LlrPanc.
Setting | Sgtting || Settimgs [ Setting | Trace 1 Zoom
4Ft [RE] off
Main

The Recall Trace Pop-up Menu
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Stored Traces

Deleting Stored
Traces

Youi 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 to delete displayed traces.

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 fraces io delete,
their selectors highlight to feil you they will be deleted, K you
touch a trace selector by accident, touch it again 1o remove the
highlighting. If you want to delete ail the displayed and stored
fraces, touch the All Traces selector.

You cannot delete a stored trace if it is being used as part of &
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

A A A . % A i

Delete Trace

Displaved Traces Stored Traces
Traca 1 ') TPdce 2 STy o1 - 8T0 2
we M1

Masnm Main
Trage 3

M2+ Intg{S.
Main

Delets Selected CAlL. Exit
s Fraces: . o Traces

Yelt Dige:Mal
o 28Bm¥rdiv
Verg Of fset o M2
~838. Sa¥
RemnvasCirlan
Trace 1 Sel
23 Mz
Main

StoRe . Hecall Ciear
Tragce . Trace Trace

Store .0 Rebail
Setting | Setiing:

The Delete Trace Pop-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 Utllity1 major menu.

Syetem Identification

Unit Select

11881A Mainframe [D# BEiBi0a

Executive Processor o 2.17
Display : Z.88
Time Bass<Controller: 2.48
Acguisition #1 : 9.48
Acgquisition #2 : 9,48

Mainframe Sampling Heads

Chan M1 1¥ Chan M2 : 1% 5h-24 Bazit1l
Chan M3 ¥ Chan M4 : a¥
[Chan M5 ¥ Char M& ax
Chan M7 HX Chan MB B

EFIE - i Lo lor Hardoony WiRdpwiiolze
RGERTC : : S8Opssdiv
Bitmap Widdaw Fos
Zcreen 43 6BE2Pne
Fhitiallzelinstiument Labeling Fage: [HemouvesLlirfan<
] © | Uotiong & ta. . [ Trace 2 [oom
128127 Of§ Enhanced Mz 0F ¢
15-MAY-98 Soourany Window

The ldentify Pop-up Menu
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System 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 Multi-Channe! Unit by touching its selector.

The middle section of the identify pop-up menu shows the instru-
ment serial number, and the version numbers of the firmware
(programming) for the various intemnal micreprocessors.

The lower section of the Identify pop-up menu shows which
channels have sampling heads installed (1X) and which channeis
are not available (0X). For those channels that have sampling
heads, the sampling head typs and serial number are shown,
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TDR

TDR Step
Generation

This section describes how to perform time domain reflectometry
(TDR) measurements. TDR measurements can be made only with
an SD-24 TDR/Sampling Head or an SD-20 Loop-Thru Sampling
Head; none of the other SD Series sampling heads provide TDR
capabiiities.

Both chiannels in the SD-24 TDR/Sampling Head have a step
generator, which gives both channels TDR measurement capa-
bilities. You can use the ouiputs of both generators to perform
differential and common mode TDR measurernents.

The 5D-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 switch is biased to conduct current to the oufput. When
the diode switch opens, the step occurs. The following simplified
diagram shows the switch and the current source.

T Acquisition Poirt

E,—- DUT —{ o

I 500
|
!
| P
i

10 mA

Step Generator Simplified Schematic Diagram
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Because of the architecture of the step generator, the ouiput
voliage of the step depends on the DC resistance to ground of
the device under test. The following sections describe the opera-
tion with a short circuit, an open circuit, and a 50 Q load.

Operation into a Short Circuit

Initially, the diode switch is conducting -10 mA. Since the step
generator output is initially shorted, the resistance to ground is
0 0 and the output voltage is 0 V.

When the diode switch opens (reverse-biased), apparent resis-
tance to ground at the acquisition point (and at the channel
connector) is 25 (1, because the intemnal termination resistance is
50 0 and the connector impedance is 50 . The voltage at the
acquisition point rises 10 + 250 mV.

The transition propagates to the short in the device under test
and is negatively reflected back to the acquisition point; cancel-
ling the fransition. The time displayed from the first transition to
the second transition is the propagation time from the acquisition
point to the short in the device under test and back.

OV i

Step Generator with a Shorted Output
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DR

Operation Into a 50 O Load

Initially, the diode switch is conducting. Since the step generator
output is connecled to a 50 O load, the resistance to ground at
the acquisition point is 25 O (because of the internal 50 O imped-
ance). The 10 mA current source places ~250 mV at the
acquisition point,

-250 mv

Step Generation with a 50 () Load

When the diode switch opens {reverse-biased), the return path to
ground s broken and the acquisition point rises to 0 V. The
matched impedance allows the acquisition point to remain at 0 V.

Operation Into an Open Circuit

tnitially, the diode switch is conducting. Since the step generator
output is open, the resistance to ground at the acquisition point is
50 O (because of the internal &0  impedance). The -10 mA
current source places -500 mvV at the acquisition point, as a
starting condition.

-800 mv

Step Generation with a 50 {} Load
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TDR

When the diode switch opens (reverse-biased), apparent resis-
tance to ground at the acquisition point (and at the channel
connector) is 25 0, because the internal circuit impedance is
50 i and the connector impedance is 50 (. This causes the
acquisition point to rise to -250 m\.

The transition propagates to the open in the device under test
and is reflected back to the acquisition point, causing the voltage
at the acquisition point to rise to 0 mV. At the acquisition point,
the time displayed from the first step to the second step is the
propagation time from the acquisition point 1o the open in the
device under test and back.

Baseline Correction

Baseline comection is a fealure of the 11801A Communications
Sigriai 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 correction is especially useful with TDR/TDT measure-
ments. Without baseline correction, changes in the DC resistance
to ground for the cable or device under test would cause the
entire step to move vertically on the display.

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 o set up for TDR measurements, baseling correction is
automatically turned on. For more information on baseline correc-
tion, see page 49.
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Exampie: This example demonstrates the TDR (Time Dornain Reflec-
Taking TDR tometry) feature of the §D-24 sampling head. TDR is a method of
examining and measuring a network or fransmission line by
Measurements sending a step into the network and monitoring the reflections,

For this example you will need an 11801A with at least one 8D-24
installed. Alsoc, you will need one SMA cable, preferably of 5 ns

length.

] Step 1:  initialize the 11801A (press UTILITY, fouch Initialize

and touch Initialize again).

[7] step2: Attach one end of the cable to any SD-24 sampling

head input. lLeave the other end unattached.

o=

i

I OJb E ELLLLL

[Pl [ele][e]
e ——
Not /
Connected

Conneciions for Example

[] step3: Press the SELECT CHANNEL button on the sam-
pling head input channel o which you have connecied the

cable,
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You see only a flat frace on the display because there is no
signal on the channel. But, when the TDR fealure is used, ihe
sampling head supplies the signal for you. As with the calibrator
signal, the TDR step is synchronized with the internal clock.

D Step 4. Press the WAVEFORM button, and touch the Sam-
pling Head Fnc’s selector.

[] steps: Totumn on TDR, touch TDR Preset. The TDR Preset
function acts to tum on the step generator for the selected
channel, creates a frace from that channel, sets the graticule
o ho scaling, tums on baseline correction, and autosets the
TDR waveform.

The sampling head wili turn on a red light next to the channel
inout connector, indicating that TDR is activated for that channet.
TDR can be used on each channel independently.

[ ] Step6: Adjust the display sizes and positions to show a
trace similar 1o that shown on the next page. AUTOSET may
make this job easier, and the vertical (}) and horizontal
(=) icons will let you make fine adjustments.
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TDR

XXX x ;

“Halt

i Hindi Dty
20866 o

408me
A

trigd |
o

TDR Step and Reflection

The first rise of this trace is the incidert TDHR 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 tho {p),
measured on the veriical axis, and time on the horizontal axis.
You can change the measurements by using the Graticules
selector on the Waveform major menu.
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Graticules

"Cresate Secaond
Sratigels .

¥

Units

Réferente | Baseline
Al itude Corregtion

Hezers

258my Off
X Units
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Feet E'Im:

Vertlcal Hotizontall Foanire Mallm Tiz
Dese o Dese b (Dese kel Znssdiv
M2 Main Continuous Midh Fos
Fast 44 . 7148ns
‘Sampling Saue Trace] More... Remoue<CirFans
Mead Fac’g - Desg - . Trace 1 Eoom
Trace Mz l Of+
Status Main J

The Graticules Pop-up Menu
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Meaasurements and
cursor readouts are
always expressed in
the same units as the
graticule axes.

{1 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 defauti,
iouch the Propagation Velocity selector and adjust this pa-
rameter. if you don't know the velocity or are using Tektronix
SMA cables, accept the 0.7 defaull. 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 dielectric constant
of the transmission medium, you can convert their dielectric
constant to a propagation velocity using the following equa-
tion:

1
Jdielectric constant

Prop veloclly =

The horizontal axis is now calibrated in your chosen units of
measurement.

To set the verdical axis 1o rho, you need to specify the amplitude,
in volts, of the incident step that the sampling head sends
through the cabile. Touching the Reference Amplitude selector
assigns both knobs to this parameter,

For the 5D-24, this step amplitude is 250 mV. This amplitude is
also the default setting of this parameter, so you don’i need to
change this parameter when using the SD-24.

For the 8D-20, the step amplitude depends on the extemal signal
source used.

Note that when using the TDR Preset function, the vertical axis
scaling is automatically set 1o Rho.

[] 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
measurerments with the SD-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 leasi one SD-24 installed in the
left-most siot of the 11801A. You also need one 8MA cable,
preferably of 5 ns length.

[7] step t: Initialize the 11801A (press UTILITY, touch Initialize
and touch Initialize again).

[C1 step2: Attach one end of the cable to any SD-24 sampling
head input. Leave the other end unattached.

[

Step 3:  Press the SELECT CHANNEL button on the sam-
pling head input channel to which you have connected the
cable.

Step 4: Touch the Sampling Head Fnc’s selector.
Step 5:  Touch TDR Preset.

Step 6:  Attach the loose end of the cabie to the lower
channel connector on the same sampiing head.

I I R I

Step 7:  Adjust the display size and position to show a
trace similar to that shown in the following figure.
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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 termination in the receiving chan-
nel connector matches the impedance of the cable.
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[7] Step 8:  Press the SELECT CHANNEL button for the lower
channel on the sampling head. Adjust the vertical and hori-
zontal settings to display the TDR slep generaied by the
upper channel,

The horizontal distance separating the leading edges on the two
fraces is the time it takes the step transmitted by channet 1
(upper channel) to be sampled by channel 2 (Iower channel).

[] step9: Touch Sampling Head Fnc’s, touch 2 under Selected
Channel. Touch TDR/TDT 0 turm on the step generator for that
channel. The lower channel on each sampling head has an
internal delay adjustment. This lets you set the time at which
the step generator for the lower channel asserts the TDR
siep. 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 aiso
assigned the knobs o adjust delay for the TDR step generator.
With some adjustments, the mainframe displays the following
two traces.
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Channels 1 and 2 TDR

Notice that there are two rising edges on each trace. On the
upper trace, the left-most edge is the step transmitted by the step
generator of the upper channel, M1. The second rising edge is
ihe step transmitted by the step generator of lower 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 common
mode transmission. For both traces, cornmon 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.

Notice that on the upper frace the second edge moves horizon-
tally, and on the lower frace the first edge moves horizontally.
They are actuaily the same step, seen at different times by the
two channels,

[} step i1: Press the WAVEFORM button. On the display,
totich Sampiing Head Fne’s. Touch 1 and the TDH Polarity
selector. This causes channel 1 to assert a negative TDR
step. Touch Exit.

Notice that the upper channel is asserting a negative TDR step.
This is equivalent to differential TDR. Note that in boih fraces, the
step appears as though the cable is shorted at the center of the
cable (since the two steps meet and cancel to zero voits).

When the TDR steps on the two channels are opposiie (one
positive and one negative), you can now define a trace tat
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
(both positive or negative), you can define a trace thai 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 TDR traces, and how
they relate to each other.

234 in Detail



Differential TDR Is quickly set up by using the Diff TDR Preset
sefector on the Sampling Head Fnc¢’s pop-up ment. This preset
automates the setup for differential TDR by:

Turning on both channels of the SD-24
Tuming on both step generators

inverting the polatity on one step generator
Autosetting both traces

Turning on Baseline Correction

Changing the vertical scaling from volts to tho

TDT Measurements

You can make forward and reverse Time Domain Transmission
(TDT) measurements using the SD-24. To perform a TDT meas-
urement, connect one sampling head channetl to the input of the
device under test and the other sampling head channel to the
output of the device under test. You can then alternately enable
the step generators on both channels and sample the fransmiited
signal on the other channel to perform forward and reverse TDT
measurements.
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TDA

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,
maiching either the incident or the reflected edges will not match
the.steps at the end of the cable, since the reflections had to
trave! back through unmatched cables as well, As shown in the
figure below, to match the steps at the open end, make the delay
between the incident steps, T1, equal but opposite sign to the
delay between the reflected steps, T2.

For some measurements and comparisons, you may wani to
visually line up the leading edges of both TDR steps, aven
though you've deiayed the siep asseriion time for one channel.
To do ihis, create a window of each irace, and place sach win-
dow trace 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 arrivai of the
TDR steps at the reference plane.

CH 1
3 : CH 2
.o ' Reflected Pulses
Incident Pulses .
: l SetT? = T2

. T1 . T2,

Ensuring Pulses Arrive at the Reference Plane at the Same Time
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Time and Date

Time and Date
Selectors

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 in the Utilityt major menu. When you touch the Hours,
Minutes, Seconds, Month, Day, Or Year selector, one of the kncbs
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 Options
Autcset Options
-¥ertigal Horizentdl Trigger © Enabls
CRmipsdt i Agtozet CHAetossi =E
On On On
Main Record Autoset Mode
Edge Uhdo Last
Moge Auztosat
[ Digptay 0 Audio Yeetdeed | Thace
Imtensity | Feedhack | Troce  : Bcaitag .
8% On On Optional
U HeErE T [ Fimdtes © Gecands Time: 1B:43:12
O ST Date; 1G-RAPR-33
18 43 12 Ontime: 107.8hrs
L ] o Pouerups: 118 times
L MEREE Dot Yeab
APR 15 Y
S oExtr.o
CBFIB ~ [Tdentity] Coiar .- | Hardoopy Finihize
R5RIIE T C Smssdiu
Bitmap ‘Mgin Fos
Sgresn 79.84384ns
Tritigltze  Labpeling Fage  |Femove~<LirPans
3] 3 ] ta Trage 1 Voonm
18:43:12 Of § Enhancad M1 0¢f
16-APR-9H Aoouracy Main e
The Instrument Options Pop-up Menu
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Trace Definition

and Management

Defining New
Traces

You define traces on
a winciow 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 to eight traces
simultanecusly.

You define a new frace 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 trace expression is M1, which

‘specifies that a trace should show the signal source of main-

frame channel 1, with no mathematical computation. The frace
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 mainfrarme channels 1 and 2
are to be algebraically added, and the base 10 log of the sum is
o be shown as the final trace.

Defining Traces Using the DefTra lcon

You enter trace expressions using the DefTra icon. A DefTra icon
appears above the top right corner of the graticule or graticules
on the display. Touch the DefTra icon above the graticule on
which you want o define a new frace. When you touch the icon,
a blank Deffra 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 to “type” your
frace expression. As you type, the frace expression you are
building appears at the top of the pop-up menu. The Back Space
selector lets you cotrect errors as you type. When your trace
expression is complete, touch the Enter Desc selector to remove
the pop-up menu and create the new trace.

For example, {0 enter the expression Log(M1+ M2), touch the
following selectors In sequence: Log(, Mainframe, 1, +, Main-
frame, 2, ), Enter Desc.
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Trace Expression
Being Entered

Channel Selectors <

Trace Definftion and Management

Numeric Keypad

Trace Functions
or
Stored Traces

N S

Syntax Selectors
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The DefTra Pop-up Menu

Another example of a race expression, Mi-(2*Smooth(ST01,5)),
is entered as Mainframe, 1, -, {, Mainframe, 2, *, Smooth(, Stored
Traces, STO1, ,, 5, ), ), Enter Desc.
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Trace Functions and
Stored Traces can
both be included ina
singie frace
expression.

All frace functicns
have an opening
parenthesis. You

must use a closing

parenthesis io

enclose the function
arguments.

Trace Definition and Management

The selectors presented in the DefTra pop-up menu are grouped
into the following categories:

Channel Selectors ~ let 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 part of
your trace expression, or one of the four arithmetic operators
+, +,* and/.

Trace Functions —let you specify a function, which are listed
on 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 frace function selectors are
shown. Touch the Trace Functions selector to highlight it if the
stored traces list is shown. ‘

Stored Traces —list all the fraces that have been stored in
the 11801A. For a discussion of stored traces, see Siored
Traces on page 213. This area of the menu is shared with the
trace functions seleciors described above, If the Stored
Traces selector is highlighted, the stored trace selectors are
shown. Touch the Stored Traces selector 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 {0 correct
errors as you enter the trace expression. Always finish your
frace expression by touching the Enter Desc selector. Cancel
allows you to feave the DefTra pop-up menu without imple-
menting the trace expressicn entered. Cancel can be
selected at any fime.
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Average and enve-
lope can be applied
o a trace that is al-
feadly defined and
being displayed.
See Averaging and
Erweloping, on
page 45

Using Trace Functions in Trace Expressions

Trace functions operate on arguments which are usually channels
or trace expressions. The function is applied to each individual
sample of the race. The trace that is displayed is built from the
function being applied to each sample.

Function

Trace Functions

Effect on Arguments
Abs(...} The absoiute vaiue of the argument trace.
Avg(...} The average of several trace record acquisitions of the
- argument. The number of records acquired is controlled
by the knobs after touching the Avg N selector in the
Acquire Desc pop-up menu.

Diff(...) The differentiat of the argument.

Env(.)) The limit of excursion of several trace record acquisi-
tions of the argumenrt. The number of records acquired
is controtied by the knobs after touching the Env N se-
lactor in the Acquire Desc pop-up menu.

Exp(...} The natural antilog of the argument.

Filter(...) Appties the Smooth function to a irace two times. Like
Smooth(, Fitter has two arguments. The first argument
Is the trace 1o be filtered, the second argument is a rise
time. Each time Fiiter is evaluated, the record length,
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 argument.

Signum{...) The sign of the argument. Signum retums 1 if an argu-
ment is greater than zero and -1 if less than zero.
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Trace Functions (Cont,)

Function Effect on Arguments

Smooth(..} A moving average of a trace. This function has two ar-
guments, separated by a comma {, ). The first argu-
ment is the trace 10 be smoothed, the second argument
is the number of samples In the moving average. if the
second argument is 8, then 4 samples before each point
and 4 samples after each point are averaged with the
point vaiue. If the second argument is an even number,

Siored traces are one is added to i to make it odd. Smooth{ can be
described on applied 1o stored traces or a single channel live frace.
13.
page 213 Sart(...} The square roct of the argument.

Defining Traces Using the Sampling Head Channel Button

A short-cut method of defining traces is available. When you
want to define a trace that represents a single sampling head
channel, you can press the SELECT CHANNEL bution on the
sampling head. There are two limitations to this method;

® The channel must not be displayed as part of any other trace
being displayed. If the yellow chanrel light is on, either
steady or blinking, this method of defining & trace cannot be
used.

m  The trace expression will consist only of this channel. You
cannot use this method to enter complex trace expressions.

Trace Numbers When you define a new trace, the 11801A assigns it a trace
number. Trace numbers range from 1 through 8. New traces are
assigned the lowest available number. Once a number is as-
signed to a trace, the number does not change.

Selecting When you define a new frace, it is highlighted (bright intensity) on
Traces the display. This indicates that it is the selected trace. When
multiple traces are displayed, there is always one selected frace.
The graticule labels and axes match the color of the selecied
frace.
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The selectors, knobs, and butions operate on the selected trace.
The graticule axis labels show the vertical and horizontal size
and position of the selected trace. Sefectors that show trace
status, such as the Vertical Desc and Horizontal Desc selectors in
the Waveform major menu, show the status of the selected 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
select and highlight any trace. There are three methods that you
can use o select a trace; touch the trace on the dispiay, use the
All Trace Status major menu, or use the sampling head SELECT
CHANNEL button.

Selecting Traces by Touch

The fastest way to select a trace is 10 touch i on the display.
When you touch the graticuie area of the display, a box is dis-
played that shows the boundaries of your fouch. If a single trace
passes through the boxed area when you remove your finger, that
frace 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 traces pass through the area indicated by the touch
box, one becomes the selected irace when you remove your
finger. Touching the same area repeatedly will seiect different
traces, You can select fraces by touching the same spot on the
display repeatedly, uniil the trace you want is selected.

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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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 selector for each displayed frace. You can
select any trace by touching its selector. The selector for the
selected trace Is always highlighted. The Return to Single Trace
selector restores the regular Waveform major menu.
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Single
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The Trace Status Menu

Setecting 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 on
the sampling head.

You can look at the channel light on the sampling head to deter-
mine if that channel is patt of the selected trace. if the light is on
and blinking, then the channe! is part of the selected trace, and
Stored traces are pressing the channel button will remove the selecied trace. If the
described on light is on and not blinking, that indicates that the channel is
page 213, displayed but is not part of the selected trace. Pressing the
channe! button will select a trace that contains that channel.
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Modifying
Traces

Removing
Traces

You carn change the trace expression of the selected frace. When
you touch the Vertical Desc selector in the Waveform major menu,
the Vertical Desc pop-up menu is displayed. ‘

This menu is identical to the pop-up menu that is displayed when
you touch the DefTra icon. When you display the Vertical Desc
pop-up meny, the race expression of the selected trace appears
at the top of the pop-up menu. You can use the Back Space
selector {o alter the frace, or you can extend the trace expres-
sion. When you touch the Enter Dese selecior, the new trace
expression is applied to the selecied trace.

You can rermove traces from the display In two different ways:
using the Remove/Cir selector in the Knob menu or using the
Select Channel buiton on the sampling head.

Removing Traces Using the Remove/Clr Selector

The Rernove/Clr selector in the Knob menu always shows the
number, the trace expression, and the time base of the selected
trace. The knob menu is displayed at all times, and so the Remo- -
ve/Clr selector Is avaitable regardless of which major menu is
displayed.

As shown in the following diagram, when you touch ihe Remove/
Cir selector, a small pop-up menu appears allowing you 1o
remove or clear the selected race, Removing a frace tumns off the
selected channel and causes the trace to disappear. Clearing a
tfrace affects averaged, enveloped, color graded, variable persist-
ence and infinite persistence waveforms. Touching Clear causes
the selected function to start over, removing all current wavetorm
data. The selected waveform remains on-screen; its description
is unaltered.
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Yertfy Remove /Clear Trace
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The Remove/Clr Selactor in the Knob Menu

Removing Traces Using the Sampling Head Channel Button

You can use the Select Channel button on the sampling head to
remove all traces displaying that charinel as part of their rrace
expression.

When a sampling head channel is incorporated as part of the
selected trace, the yellow channe! light on the sampting head is
on and blinking. If you press the channel button on the sampling
head when the light is blinking, alf 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 race
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 forces high precision. Floating-point functions
such as Diff{ and Log( will force the trace to be defined as high
precision.

You can force complex traces 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
selactor can be set to Optional of Forced, When set to optional,
new traces are defined as fast traces if they can be implemented
as fast fraces. When set io forced, new complex traces are
defined as high precision traces. Singie-channel traces without
waveform math are always acquired in Fast mode.

Once a trace is defined, its trace scaling cannot be changed. The
setting of the Trace Scaling selector affects only the definition of
new fraces.
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When you use
conditional acquire
with an external
trigger source, the
118071A may appear
to lock up. The
instrument is waiting
for a trigger event. To
restore operation,
supply a triggering
signal to the external
TRIGGER INPUT.

A trigger is an electrical event that initiates acquisition of a trace.
The event that triggers acquisition s when the trigger source, the
signal being monitored by the trigger circuits, passes through a
specified voltage /eve! in the specified direction (the trigger
slope).

Untit a trigger event takes place, a newly defined trace will not
appear on the display. If triggering of an acquired trace stops, the
last trace record is ieft “frozen” on the display. The trigger status
is shown to the left of the graticule as either trig’d or not! trig'd.

The trigger source can be the internal clock, or & signal that you
apply to the TRIGGER INPUT connector on the 11801A front
panel. You can connect the signal being sampied fo the TRIGGER
INPUT connector using a signal splitter or power divider, so that
the sampled signal is also the trigger signal. Whatever signai you
use as the trigger source, it should be synchronized with the
signal you are sampling and displaying.

You can also set the coupling of the external trigger to DC, which
passes the unaltered frigger signal to the trigger circuits, or AC,
which removes the DC component of the trigger signal. AC
coupling is useful when the signal you want to frigger on is a
smafl AC signal with a large DC bias. This is helpful in cases
where the DC 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 internal trigger in the absence of other frigger 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 trace by touching the 7 icon to the left of each graticule. Use the
knobstosetthe  pigger major menu to access all other trigger controls. The

trigger tevel. selectors in this menu are:

®  Source—dispiays a pop-up menu that lets you select the
signal that the 11801A monitors for the trigger event. The
External Direct source s 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.

T i gaer Source
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Clutk

Exit

Level FEsteraal TMmin. hize

Co . Brteapage 18ps-dav

Extersnal 18aV¥ ®i M i Pog

Direct 37.8ns
Mode Slope Exteriaat Femouve<CirPans
. Coupling teage 1 Poow
Aute + Aac Mg Off
Main

The Trigger Mafor Menu and Source Pop-up Menu
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B Level—assigns the knobs to set the trigger level. Touching
this selector is the same as touching the 7 icon to the left of
the graticule.

®  Mode—selects between Normat mode and Auto mode. Auto
mode supplies unsynchronized trigger events in the absence
of trigger events on the trigger signal.

% Slope—selecis between + (a rising slope trigger event) and
-~ {a falling slope trigger event).

k  External Attenuate —changes the externai trigger source
range. When set to X1, the trigger level range is from -1 V to
+ 1V, When set to X10, the trigger level range is from -10 V
o +10V.

m  External 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 (dots) wide. When a trace
with a record length of 512 samples is displayed, each sample
has its own unique horizontal position on the display. When
traces 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 sampies, each horizontai place
shows the results of ten samples.

When mare than one sample shares the same horizontal loca-
tion, the resulting display is always a series of vertical lines,
called columns, that exdend from the top sample to the bottom
sample. -

The 11801A normally extends the columns to “touch” adjacent
columns, so that no gaps are shown in the frace. You can tumn off
this trace vectoring so that no intermediate data is assumed for
digplay purposes.

Trace vectoring makes the biggest difference in the appearance
of a trace with 512 samples. As the record length of a trace
increases, the visual enhancement of trace vectoring becomes
iess evident.

When you display a §12-sample trace, with trace vectoring tumed
off, the individual sampies 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
512-sample portion of the trace. For information about horizontal
magnification, see Pan/Zoom on page 137.
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Identical 512-Point Traces without Trace Vectoring (top}
and with Trace Vectoring (bottorm)

You tumn trace vectoring on or off using the Instrument Options
pop-up menu in the Utility1 major menu. Touch the Vectored Trace
selector to set it to Off or On.

Trace vectoring can aso be tumed on or off in the Persist/Histo-
grams pop-up menu in the Display Modes major menu.
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Vertical Controls

The vertical controls let you set the vertical size and placement of
your traces. Touch the vertical icon (}) to access these controls.
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Setting Vertical
Size and Offset

Touch a knob label
to display the
keypad pop-up
menu. This lets you
set vertical size and
offset numerically, or
quickly set them to
maximum or
minimum limits. it
also lets you set the
&nob 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 trace acquired in
Fast mode, you are adjusting the size or offset of one of the
channels that is in the trace expression. i the race you are
adjusting has the trace expression M1+ M2, you can adjust the
vertical size of only one channei at a time. This has the following
side effects:

®» Changing the channel size or offset for this race changes the
channel size or offset for all the other traces that display that
channel.

® If the frace you are adjusting has more than one channet in
its trace expression, changing the vertical size of one chan-
nel does not change the size of the other channels. if the
veriical scale factors of all the channels in a frace do not
match, the vertical size of the trace is undefined.

For example, in the case of the trace M1+ M2, if Mi has a
vertical size of 50 mV/div and M2 has a verlical size of
100 my/div, he trace will have undefined vertical units.

You can select which channei of the trace you want to adjust with
the knobs. Whenever the § icon is highlighted, the lower right
corner of the display shows the Chan Sel selector. This selector
aiways shows which channel the knobs are set to adjust. You can
touch this selector until it shows the channet you want to adjust
with the knobs.
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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 bottom line of the Verticat Desc selector in
the Waveform major menu.

See Trace Scaling on You can adjust the vertical size and offset of high precision
page 248 for a de- traces, without adjusting a channel.
scription of high pre- .
cision traces. When you adjust the vertical controls of a high precision trace,

the Chan Sel selector at the lower right of the display can be
used to specify the individual channel to adjust, and 1o specify
the Caled Tra, or calculated trace. When you specify that you
want o adjust the calculated trace, the knobs adjust the size and
offset of the trace without changing the vertical 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 to adjust,
and 1o specify Trace Sep, or lrace separation. This vertical offset
control lets 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

A window trace is a trace that represents a portion of another
frace 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 iop trace was
dispilayed alone on a single-graticule display.
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A Window Trace Display
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Changing
Window Size
and Position

All window traces are
the same horizontal
size. If 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
frace. The difference between the two is the time base that each
yses: the main trace uses the main time base, while the window
fraces uses a window time base. The Horizontal Desc selector in
the Waveform major menu always shows the time base of the
selected trace.

A window trace is Independent of the main {race. Once a window
trace is established, you can remove the main trace or move the
window trace from graticuie to graticule.

You can create more than one window trace from a single main
trace. You cannot create a window trace of a window fracs.

If you remove all windows, the display automatically retunsto a
singie 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 o 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 offset is on page 259,

All main iraces share the same time base, and 50 all have the
same horizortal size and position. Each window trace has its
own time base, and so each can have a different horizontal
position. However, all window time bases have the same horizon-
ial size,

As your change the horizontal size or position of a window trace,
the highlighted porion of the main frace changes size and posi-
tion. This allows you to always see the portion of the main race
that the window trace is magnifying. (In display modes cthet than
Normal, the main trace will not show a highlighted region.

Trace Separaticn

When you use the § icon to offset any trace, the Chan Sel selector
in the lower right comer of the screen can be used 10 select
which channel you want 10 size or offset. Touch e Chan Sel
selector unill it shows the channel you want,
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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
Sel 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 trace. This lets you visually
separate the selected window trace from other window or main
fraces that may overlap it.

Positioning The 11801A can position your window traces automatically
Window Traces based on an electrical event that occurs on the main trace. This
Automatically triggers the window trace in a manner similar to triggering of the
main trace. Automatic window positioning can only be used on

The limitations on traces that do not use arithmetic operators or trace functions.
window complexit - — — ;
when auggmaﬁg You initiate and controf automatic window positioning using the

positioning is used Window Mode pop-up menu in the Waveform major menu. Touch
are identical to the the Position Mode selector in this pop-up menu to set the posi-
complexity tioning mode {o Automatic of {0 Manual.
limitations on
hardware
measuremants.
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The Window Mode Pop-up Menu

The electrical event that triggers the automatic window position is
the point at which the main trace passes through a specified
voltage fevel in the specified direction (the slope) the specified
number of times {he transition number).

You can specify the voltage level in volts (absolute) or as a
percentage of the baseline-to-topline voitage of the trace (rela-
tive).

The selectors of the Window Mode pop-up ment let you conirol
the window positioning in the following ways:

266 in Detail




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 1o 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.

m  Transition Number—assigns a knob to specify the number of
times the electrical event must occur before the window trace
is positioned. This affects only an automatic window with
fracking on, or an automatic window when locate window is
performed.

®m  Slope—selects between + (a rising slope transition event) or
- (a falling slope transition event).

m  Filtering —assigns a knob to set the number of successive
trace samples that must cross the transition level before the
transition is counted as valid. Noisy signals wili be affected
most by filtering. This affects only an autormnatic window with
{racking on, or an automatic window when locate window is
performed.

®  Level Mode—selects between Absolute (you specify the
transition level In terms of volls) or Relative (you specify the
fransition level in terms of percemtage of baseline-to4opline
height of the trace).

m  Level--assigns a knob 1o set the transition voltage level in
the mode determined by the Level Mode selector.

= Tracking-This affects only an automatic window with frack-
ing on, or an automatic window when locate window is
performed. Three types of tracking are available:
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Relative tracking - Baseline and topline are recalculated and
used 1o calculate an absoiute level. Window position is then
found using that absolute level.

Absolute tracking - Absolute level used to find window posi-
tion.

No tracking (either) - No position change unti! Locate Window
is selected. A Relative fracking or Absolute tracking mea-
surement is performed once each time Locate Window is
selected.

¥ Locate Window—meaningful only when Posltion Mode is
Automatic and Tracking is Of, tells the 11801A to position the
window trace.

® Top/Base Method—allows you 0 select the method of deter-
mining the topiine and baseline. You can choose belween
the standard IEEE method (histograms) or an alternate meth-
od that smooths and differentiates the wavefonm data before ¢
calculating topline and baseline. The alternate method works
better than the IEEE method for ramps, triangutar or imegular
square waves.

The Top/Base Method parameter affects all window traces. It
also affects how automatic measurements are performed on
alt 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.
L Slisars Peti T
You can have only T
Pagmy
one XY trace. You K
cannot take measure-
ments of XY traces.
SOmY R .
This XY trace s a sdiv : =3
constellation dia-
gram. Constellation
diagrams are dis-
cussed on page 57. - g i
trig'd ’
.
~258m\
~251mV SBmirsdiv 249, 5m¥
An XY Trace

When an XY trace is displayed, the axis units cannot be changed
from volts on either axis.
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Horizontal Description

Acquiring Timebase: Main
Main Sample Interval: Zpsspoint
Window Sample Intsrvsl: Z88fsz/pouint

: Maim Window
- Regord Lengthk Record Lenpth
51%Z points 512 potnts

Horizantal Reference Point

S EmritEr . © Hight
e Y Display Mode: H=fcguired Trace ‘
Trace § E M
31 :
Main :
XY Trace Section { | :
XY Display Made: ¥=Stored Trace

§ Heouine |
-fese i fe
entinuous

TETA
v
: Pas

Fagt ;
- Sumpl ing Tave lracsl Hore, ., RemevesLlpPans
Head Frols Tese . [ . Trage 1 Zoon
Tracgs M1 Of#
Status Main

The Horizontal Desc Pop-up Menu

You initiate and control XY traces using the Horizontal Desc
pop-up menu in the Waveforrm major menu. Two sections of the
menu are titled XY Display Mode, one for displayed traces and
one for stored traces.

270 In Detail



XY Traces

The sequence 1o follow when creating XY fraces is:

[] step1: 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 trace.

[] step2: Define and display a trace with the information you
want on the Y axis (ihe verical axis).

Step 3. Select the trace that displays the Y-axis informa-
tion.

Step 4: Press the WAVEFORM major menu button, and
touch the Horizontal Desc selector to display the pop-up
menu.

[] step5: Touch the selector in the Horizontal Desc pop-up
menu that represents the trace showing the X-axis informa-
tion. if the X-axis trace is a displayed trace, it will appear in
the section titled XY Display Mode: X=Acquired Trace. If the
X-axis trace is a stored trace, It will appear in the section
titled XY Dispiay Mode: X=Stored Trace.

When you touch the X-axis trace selecior in ihe Horizontal Desc
pop-up menuy, the trace is immediately converted inte an XY {frace
on the display.

if the trace defining the X-axis Information Is a displayed trace,
this process will leave two traces on the display, the XY frace
and the X-axis information frace. Once the XY trace is estab-
lished, you can remove the trace dispiaying the X-axis
inforrnation.

To restore an XY trace to normal YT mode, select the XY irace
and touch the Normal YT selector in the Horizontal Desc pop-up
menu.

Constellation diagrams are a common application of XY traces.
See Constellation Diagrams, on page 57, for more details.
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Appendix A:

Accessories

Standard
Accessories

Opticnal
Accessories

The 11801A instrument package includes the following standard
accessories:

m  11807A Tutorial, Tektronix part number 070-8025-00.
®  171801A User Reference (this manual).

»  (CSA 803 and 11807A Programmer Reference, Tekironix part
number 070-7738-01.

w  (CSA 803 and 11801A Command Reference, Tekironix part
number 070-7720-01.

»  71807A Service Reference, Tekironix part number
070-8024-00.

m  Power Cord {North American 120 V), Tekironix part number
161-0066-00.

= One-foot SMA interconnecting cable, Tekirenix part number
174-1364-00.

®  Antistatic wrist strap, Tekironix part number 006-3415-04

To obtain replacements, refer to a Tekironix products catalog or
comtact your local Tektronix 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 contact your local
Tektronix field representative.

= Option 01, provides interface to 8M-11 Multi-Channet Units.

®  Option 1R Rack Mournt, converts the 11801A for rack mount-
ing.
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Optiont 10, Delete Prescaler, deletes the Prescaler trigger
input.

GPIB cable, two meter, Tektronix part number 012-0851-00.
RS-232-C cable, ten foot, Tektronix part number 012-0911-00.

Ten-foot Centronics printer cable, Tekironix part number
012-0555-00.

Sampling head extender cable, one-meter , Tekironix part
nurmber 012-1220-00.

Sampling head extender cable, two-meter, Tekironix part
number 012-1221-00.

Sampling head panel, blank, Tekironix part number
200-3395-00.

Acquisition extender, Tektronix part number 067-1323-00.

Acquisition System extender, Tekironix part number
067-1324-00.

Calibration puiser, Tekironix part number 067-1338-00.

Hardcopy unit: Epson-compatible Dot Matrix Printer, Tektronix
4697.

Tekironix SCOPE-MOBILE cart, Model 205.

Calibration Head, Tektronix part number 067-1413-00.
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Power Cord The following power cords are available 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 161-0086-10.

= Option A3 Australian, 240V/6A, 50 Hz, Tekironix parnt number
161-0066-11.

s Option A4 North American 250 V/10A, 60 Hz, Teldronix part
number 161-0066-12.

= Option A5 Switzerland, 240 V/6A, 50 Hz, Tektronix part num-
ber 161-0154-00 .

11807A User Reference 275



Appendix A: Accessories

276 Appendices



Appendix B:
Specifications

The electrical characieristics apply to the foliowing conditions:

s

* The instrument has had a 20-minute warm-up period.

®  The instrument is operating in an environment that meets the
limits described in Environmeantal Specifications in this
section.

Vertical System Specifications

Characteristic

Specification

input sources
Mainframe

_ 4 sampiing heads, 8 channels

Opticn 01, with 4 SM-11
Multi-Channel Units

68 sampling heads, 136 channels

Bandwidth

Dependent on sampling head

Risatime

Dependent on sampling head

Amplifier gain accuracy

1% of full-scale range

Vertical resolution
Trace data

8 bits

Hardware measurements

14 bits

Input sensitivity

2 mV/div 1o 255 mV/div in
1 mv/div steps

Offset accuracy 42 mv
Offset range +2v
Offset resolution 0.25 mV
Measurement level accuracy +imv
Vertical acquisition resolution

Single graticule 25 paints/div

Dual graticuie

25 points/div

Vertical display resolution
Single graticule

50 pixels/div

Dual graticule

25 pixels/div
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Time Base Specifivations

Characteristic

SpeciHication

Internal reference clock

Crystal-controlled oscillator,
voltage-controlled oscillator for
timebase

Sample rate

200 kHz maximum

Record length

User selectable, 512, 1024, 2048,
4096, or 5120 poinis.

Sweep rate resoiution

1-2-5 steps or 1 ps/div increments

Record duration 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 ps/div
5120-point record 5 ps/div

Time interval measurement
accuracy

10 ps or £0.01% of selected
delay

Revised 12/16/60
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sseass
A AKX A

input and Qutput Specifications

Characteristic Specification

Touch panel Infrared beam touchable array,
22 rows of 11 columns

Knobs 2 general-purpose knobs, st by
user to desired function

Calibrator cutput pulse

Voltage 500 mV open circuit or
250 mVinto 50 ()

Fregquency Approximately 100 kHz (50 kHz if
divide-by-two mode selected)

Risetime Approximately 250 ps into 50 £

Internal clock output Synchronized with TDR and

calibrator output

Voltage Positive pulse from 0to 2.0V

Impedance from 50 {3

Repetition rate Approximately 100 kHz (50 kHz if

chivide-by-two mode selected)
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Trigger Specifications
Characteristic Specification
Trigger source External trigger or internally
generated clock signal
Trigger mode
Auto Free runs after 50 ms timeout
Normat Acquisition only after trigger event

Maximum trigger input

SVDCorsVrms

External trigger attenuation

®1and X10

Trigger level

-1V 1o + 1V, X1 atienuation,
=10Vt + 10V, X 10 attenuation

Trigger level resclution

10 mv, X 1 attenuation

Trigger accuracy

10% of full scale

Trigger sensitivity
DC coupled

40 mV peak-peak from DC to

200 MHz, increasing to 150 mv .
peak-peak at 800 MHz, increasing -
10 250 mV at 2.0 GHz

AC coupled

40 mV peak-peak from 30 kiHz to
200 MHz, increasing (o 130 mV
peak-peak at 2.0 GHz
Attenuates signals below 30 kHz

Main and window position

Minimum 40 ns pre-trigger
required

initial window delay

40 ns 1o 30 ms in 1-ps steps

Strobe skew adjusiment

+1ns

Revised 12/19/9¢
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Characteristic

Display Specifications

Appendix B: Specifications

Specification

CRT

8 1/2 inch diagonal, color, mag-
netic deflection. Vertical raster
orientation. Nominal screen size:
6.087 inches vertical by

4,496 Inches horizomal

Character display

44 lines of 55 characters

Character height

0.10 in {upper case}

Character cell

16 pixel verticai by 10 pixel
horizontal

AC Line Power Specifications

Specification

Voltage ranges

90to 132V rms or

18010250 V rms

Voltage ranges apply 10 race
distortion, which reduces peak
tine voltage 5%

Fraquency 48 Hz 10 440 Hz

Power 320W

Current 4.6 Arms at 50 Hz, 90 V iine with
5% clipping

Fuse 6A, 250 V normal blow
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(X XXX

Environmentai Specifications

Characteristic

Specification
Termnperature Meets MIL-T-28800D, Type i,
Class 5, tested per paragraphs
4.551.3and 4.55.1.4
Operating 0°Cto 50°C
Nor-operating -40°C1075°C

Humidity Up o 95% relative humidity, at
up 1o 50°C
Altitude Meets MIL-T-2860D, Type U,
Class 5
Operating Up to 4.5km (15,000 ft}
Nen-operating Up to 15km (50,000 ft)
Vibration Operating, sampling heads not
instalied: meets MIL-T-2800D,
Type ili, Class 5, section 4.5.5.3.1
Shock Non-cperating, sampling heads

not instalied: meets Mil-T-28000,
Type HI, Class 5, section 4.5.5.3.1

Bench handling

Operating: meets MIL-T-2800D,
Type i, Class 5, section 4.5.5.3

Packaged product vibration Packaged product, sampling

and bounce heads not installed: meests
ASTM D899-75, Methiod A,
para 3.1 (NSTA Proj. 1A-B-1)

Drop of packaged product Packaged product, sampling

heads not installed: meets
ASTM D775-61, Methed 1,
para 5 (NSTA Proj. 1A-B-2}.

Electrostatic immunity

No disruption or degradation of
performance: up to 15 kKV. No
damage to instrument: up o
20 kV
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Safety

Safety

This safety
information appiies
1o all operators and

service personnel.

Terms in Manuals

CAUTION statements identify conditions or practices that could
result in damage to the egquipment 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
including the equipment Hself. '

DANGER indicates a personal injury hazard immediately accessi-
ble as one reads the marking.

Symbols in Manuals

®

Static Sensitive Devices

Symbols on Equipment

s S A

DANGER Proiective ATTENTION
High Voltage ground (earth) Refer to
terminal manual
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CAUTION

Operating the
instrument without
the covers in place
may cause
overheating and
harm the instrument.

Power Source

This product is intended to operaie 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 11801A is grounded through the power cord. To avoid elec-
tric shock, plug the power cord into a properly wired receptacle
where earth ground has been verified by a qualified service
person. Do this before making connections to the input or output
terminals of the 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 imiproper fuse can create a fire hazard. Always use
fuses that exactly meet the specifications in the 11801A pars lzst
Maich fuse type, voltage rating, and curreni rating.

Do Not Operate in Explosive Atmospheres

The 11801A provides no expiosion protection from static dis-
charges or arcing components. 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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Electrical SMA-Compatible Connectors
Connections You must attach cables to SMA-compatible connectors careful
d Y
10 prevent damage 1o the cable or the instrument connector.

CAUTION When attaching a cable to or removing a cable from an SMA-

Do not overtighten compatible connector, do not tumn the cable, turn only the nut,
SMA-compatible Align the two connectors carefully and engage the connector nut
connectors. over the exposed threads on the other connector. Use only finger

pressure to make this initial connection. Then use a torque
wrench onfy 10 tighten the connection 1o the range of 7-10 Ib-in
(79-112 N-cmy.

There are two types of SMA-compatible connectors on e
11801A:

® Standard SMA connectors with plastic insulating material
between the center lead and the outer shield. An example is
the trigger INPUT connecior.

= 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 {olerance 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
CAUTION damage from overdrive signal or DC voltages, and from electro-

Applying a voltage static discharge. Never apply a voltage outside the range printed
outside the rangs on the frort of the sampling head. Operate the instrument only in
printed on the a static-controlled environment.

sampling head can
result in damage.
Static electricity is
also & hazard.
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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 foliows:

[

O

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 repalr, attach 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 sides by tightly
packing dunnage or urethane foam between the carfoni 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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Algorithms

Digitized traces are a sequence of samples stored as16-bit
signed integers. The sampies are numbered from 0 through the
record lengih 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 nuff, an
unacquired data point. A trace that is defined but has never
been acquired contains null values. Clearing a trace fills it
with null values, A trace is either completely filled with nuli
values or it contains no null values; null values and non-null
values cannot coexist in the same trace record.

a  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 trace.

= The value + 32,767 (hexadecimal 7FFF) represents a data
value above the dynamic range of the digitizer. This is called
overrange. Overrange values 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 frace functions assume that the frace
record containg data other than these three values, unless spe-
cifically noted.
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Trace Functions Absolute Value
Abs(n) = W(n)
forwin) =z 0
Abs(n)y = -W(n)
forWn) <0

where:
n = index into the record of data points

Wi(r) = input sampled data point

Average
Avg,(ny = Wn)
forp =1

[W(n) - Avgpa ()]
7INT(iogy(p/i0ge2})

Avgp(n) = Avg, () +

fort<p<P

[W(n) - Avgoa ()]
F

Avgy(n) = Avgy1(n) +
forp = P

where:
n = index Into record of data poinis
W(n) = input sampled data poirt
P = record number
P = total number of records specified for average
INT = integer part of
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e
Y, . S, SR . W . .

Differentiate
Diff(n) = [W(1) - W(0)]/T
forn=20
Diff(n) = [W(n+ 1) -W(n-1)]/2T)
fori sn=s (R-1)
DiffR - 1) = [W(R-1) -W(R -2)]/T
forn=R-1

where:
n = index Into the record of data points
W(n) = input sampled data point
T = time interval between successive samples
R = record length

Envelope
Env,(n) = W(n)
forp=1
Env,(n) = Minimum of {Env,_(n}), W{n), Win + 1)]
forp > landn even{2,4,6,...,R- 1)
Envy(n) = Maximum of {Env,.1(n), Win-1), W(n}]
forp> landn odd(1,3,5,...,R~2)

where:
rn = index into record of data points
Win) = input sampied data point
p = record nurmnber
R = record length

F, the total number of records specified for enveloping, Is used
only o determine compiletion for conditional acqguisition, when
acquisition is stopped on envelope complete.
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Exponential

Exp(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.

Filter
Filter(n) = Smooth(Smooth{n),

where:

i

n+
Smooth(n) = (1/s)| > W(m) + (h~n) x W(0)

m=0

forn<h

pe.

h+h

Smooth(n)y = (1/s) Z Wim)

m-f

forh=sn<R-1-h

Smooth(n) = {1/5) i Wm)+ (M-1-n) X WM-1)

ma=n-fi

forn>M-~1-h
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isesass

where:
n = index into record of data poinis
W(ny = input sampled data point
s = smoathing interval = Round (sf)

o = risetime
(time per dory X 1.10557

risetime = the second argument 1o Filter

where:
risetime > 10 ps and < 50 ms
k= 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 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 poinis beyond the ends of
the trace are required for averaging. The nonexistent poinis are
assumed to 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 frace must be interpreted
accordingly.
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integrate
Intg(n) =0
forn=10

Inig(ny =} 1/2W(0) + i Wimy+ 1/2W(n) { X T
m=1

forit<sn<€R

where:
n = index into record of data points
W(n) = input sampled data point
T = time interval between successive sarmples
R = record length in points

Logarithm
Log{n) = logis 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
Ln{n) = log, W(n)

where:

n = index into record of data points

Win) = input sampled data point
This function is implemented by the 80287 math coprocessor and,
supporting routines. :
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Rho
Rho is normaily calculated to be between + 1 and -1 by:
For trace M1:

rho = Jﬁt—{—— ~ rhopos
= (RA x pol) P

(Ref Voltage)

+ 1 + rhozero
(RA X pol) s

rhopos =

wihere:
RA = Reference Amplitude (normally 250 mV); where the
reference amplitude is equivalent to the change in volts that
corresponds to a change of 1 inrho
pel = +1if M1 has positive polarity, -1 if M1 has negative
polarity
volis = the voltage at any point in M1
Ref Volrage = the voltage of M1 measured as early in time
as possible. Baseline comection keeps remeasuring the
reference voitage, and will force a recalculation of rhopos
any time it changes by more than a few millivolts
rhozero = 0 by default. The cursor feature Set Zero Rho sets
this value.

For trace “M1-M2,” where M1 has positive polarity and M2 has
negative polarity:

rho = _vols - _ rhopos
= (RA X 1) P
§ 2
rhopos = (RhoPos of M1) N (RhoPos of M2) + rhozero

f rf

(Ref Voltage M)
(RA % (pol of M)

RhoPos of M; =

11801A User Reference 293




Appendix D: Algorithms

where:
volts = voltage at any point in M1-M2
rf = rhofactor; 2 for this frace
Mj = M1 or M2

For trace “M1 - 8T01,” where §TO1 was created from M1:

volts
ho = et
rho (RA % 1) rhopos
rho = (RhoPos of M1) _ (RhoPos of STO1) + rhozero
7f rf
R M
RhoPos of M; = (Ref Voltage M) + 1

(RA % (pol of M)

where:
RhoPos of STO1 = RhoPos of 8§TC1 at the time STO1 was
created
rf = rhofactor; 2 for this trace
Mj = M1 or M2

Fortrace “Cq X T + ... + Cu X Ty

volis

ho = S
e = TRA x 1f)

~ rhopos
Cy % {poil) %X {(RhoPos of Ty)
rf

C, X (poln) X {RhoPos of T,)
rf

rhopos =

+ rhozero
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where:

C; = a numetic censtant (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 trace when the stored trace was created

rf = mofactor = C1 x (polt) + ... + Cn X {poln)
however, if this is 0, then:

- ABS(C; x (poil)y + ... + ABS{C, X (poln))
2

Trace functions Smooth, Filter, and Avg have no effect on the
formulas used for rho.

Forfrace "Cg + Gy X T1 + ... + Cp x T," the rho values pro-
duced are the same as if Cp was 0.

Signum
Signumin} = 1.0
forWn) >0
Signum{n) =0
forWin) =0
Signum{(n) =~ 1
for Win) <0

where:
n = index into record of data points
W(n) = Input sampled data point
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Squsare Root

Sgrt(n) = W(n)'/?

where:
n = index into record of data points
Wi(rn) = inpul sampled data point

This function is implemented by the 80287 math coprocessor and
supporting routines.

Smooth

n+h
Smooth(n) = (1/s)| > Wim) + (h=n) x W(0)

m=0

forn<h

rn+h

Smooth(n) = (1/s5) Z Wim)

m=n-~h

forhsn<sR-~-1-h

R-1
Smooth(n) = (1/5)] > W(m)+ (M=1-n) x WM - 1)

m=n-h

forn>M~1~h

where:
n = index into record of data points
W(n) = input sampled data point
s = smoothing interval in samples; the second argument
A = 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 corresponding point of the original trace and some number
of points of the original trace on either side of the correspondging
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 to be the value of the coresponding end points. This
method of extending the trace is arbitrary, so the resulis within a
smoothing Interval of the ends of the trace must be interpreted
accordingty.

Measurements are taken using the measurement parameters. You
can directly set many the measurement parameters, or you can
specify that some are 10 be determined automatically by the
11801A. 1t is common to have the 11801A dynamically measure
topline and baseline.

You specify auternatic topline and baseline positioning by fuming
iracking on in the individual measurement pop-up menus. The
mesial level, when topline and baseline are automatically 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 altemate
method. The IEEE method of determining topline and baseline, is
as follows:

1. Create a histogram of the wrace data points. For each possi-
bie vertical value, count the number of data points having
that value.
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2. The largest value that has a non-zero point count is the
maximum value.

3. The smallest value that has a non-zero point count is the
minirmum value.

4. Determine the median value, halfway between the maximum
and minimum vaiues.

5. Examine the point counis between the median value and the
maximum value, to find the largest point count. If this point
count is greater than or equal to 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-larg-
est point count, then the maximum value is used as the
topiine.

6. Examine the point counts between the median value and the
minimurn value, to find the largest point count. ¥ this point
count is greater than or equal to twice the second-largest
point count, the value assoclated with the point courtt is the
baseline. If the iargesi point count is not twice the second-
largest point count, then the minimum value is used as the
baseline.

The Alternate method of determining topline and baseline, is as
foliows:

1. Smooth the raw waveform data.

2. Differentiate the smoothed waveform data.

3. Smooth the differentiated data.

4. Search the smoothed, differentiated data for the largest
negative and positive peaks. The peaks must be equal to at

least 30% of the peak-to-peak amplitude to qualify as valid.

5, Determine the 30% vaiue of the largest valid topline and
largest valid baseline peak.
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6. 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 bullt in step 6, qualify the original waveform
data into topline, baseline, and ignore points,

8. The topiine value is the average of all the points in the top-
line group.

8. The baseline value is the average of all the points in the
baseline group.

Amplitude

Amplitude = topline — baseline

Area-
n-1 . ,
Areat = Z ABS[W(j+ 1) -~ Rl +ABS[w () - R} X T
5 2
Jj=m
where:

m = index of left-most measurement zone sample
rn = index of right-most measurement zone sample
W(j) = input sampled data point

R = reference level measurement parameter

T = time interval between successive samples
ABS = the absolute value function
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Area~-
n-1
o WE+ 1 =R+ {w()) - R}
Area— = Z 5 x T
i=m
where:

m = index of left-most measurement zone sample
n = index of right-most measurement zone sample
W() = input sampled data point

R = reference level measurement parameter

T = time interval between succassive samples

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 interpolation between vertical points and between time
intervals is necessary o determine the crossing time, when the
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. |f the positive portion of the part of the waveform measured
for the Period measurement fies between the first two mesial
crossings in the measurement zone, then:

100 x Width

Duty Cyele =
Y Y =T riod
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i the positive poriion 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

Duty Cyele = 100 -
uty Lycte Period

Energy

Energy = Z W0+ 1)2 +w(j)* < T

where:
m = index of left-most measurement zone sampie

n = index of right-most measurement zone sample
W) = input sampled data point
T = time interval between successive samples

Extinction Ratio
topline

Extinction Ratio = .
baseline
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A A A A A

Fali

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
ﬂme, ta.

From the distal crossing, examine points to the right, looking
for the proximal crossing ¢, . Update ¢, if subsequent distal
crossings are found.

Calculate the fall time:
Fall=t,-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 |eft-rnost mesial cross-
ing of positive siope. 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 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, .

If Cross, < Cross, , set Crossy = Cross, ,

Crossy = Cross, , and Slope = positive, If

Cross, > Cross, , set Crossy = Cross, , Cross; = Cross,
and Slope = negative.
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A —

4. if Siope = positive, search for the third left-most mesial
crossing, and continue the search to find the next upper
signal/noise ratio level crassing to the right. If Siope =
negative, use the next lower signal/noise ratio level crossing
to the right. The horizontal coordinate of this crossing is
Crossa .

5. Calcutate the frequency:

1

Frequency = ——m8m ——
1 Y Crossa — 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 caiculated data point in the measure-
ment zone of the trace record. An overrange value in the trace
record will qualify the measurement readout with “2>". If the trace
is null, the measurement vaiue will show “error”.
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n-1

LW+ 1) + W)
Mean = 2 3=}

J=m

= index of lefi-most measurement zone sample
= index of right-most measurement zone sample
W(j) = sampled data point

i3
n

The summation extends over the interval of time corresponding to
one period when Data Interval is set to one period, or the entire
measurement zone when Data Interval Is set 1o the entire zone.,

Mid

Max + Min
2

Mid =

An overrange value in the trace record will qualify the measure-
ment with “2>>", and an underrange value in the trace record will
qualify the measurement with *<C”. If the trace record has both
underrange and overrange values, the measurement readout will
be “0.0000 ?V". If the trace is null, the measurement vaiue will
show “error”.

Min
The minimum digitized or calculated data point in the measure-
menrt zone of the trace record. An underrange value in the trace

record will qualify the measurement readout with “<". If the trace
is null, the measurement value will show “error”.
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Over Shoot

Max ~ topline

OverShoot = 100 X : -
topline - baseline

if the values of topline and baseline are equal, the measurement
value will show “error”.

Peak-Peak
PeakPeak = Max -~ Min

An overrange value in the trace record will gualify the measure-
ment with “>>", and an undetrange value in the trace record will
quaiify the measurement with “<.". If the trace record has both
underrange and overrange values, the measurernent readout will
be gualified with “?”. If the trace is null, the measurement value
will show “error”,
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Period

1.

Search the measurernent zone for the left-maost meslal 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 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 fo the right of
the second mesial crossing. The horizontal coordinate of this
crossing is Cross, .

[f Cross, < Cross, , st Cross; = Crossp ,

Cross, = Cross, , and Slope = positive. if

Cross, > Cross, ., et Cross, = Cross, , Crossy = Cross, ,
and Slope = negative.

If Slope = positive, search for the third left-most mesial
grossing, and continue the search to find the next upper
signal/nolse ratio level crossing to the right. it Slope =
negative, use the next lower signal/noise ratio level crossing
to the right. The horizontal coordinate of this crossing is
Crosss .

Calculate the period:

Period = Crosssy — Crossy

Linear interpolation between vertical points and between time
intervals is necessary o determine the crossing time, 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 left-most meslal crossing. The horizontal position is
Crossse.

2. Onthe reference waveform, search the measurement zone
for the left-most mesial crossing of the same slope. The
horizontal position is Cross,gr.

3. Calculate the skew:

Skew = Cross,ep~ Crossse

Linear interpolation between verdical points and between time
intervals is necessary to determine the crossing time when
the mesial value does not correspond to acquired data.

4, Calculate the period value of the selected waveform. (Per-
form a Period measurement.)

5. Calculate the phase shift:

Skew
Ph B d 360
a5€ = 255 % Period 0% %6

If the measurement of either Period or Skew results in an eror,
the Phage measurement will show “error”.
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Prop Delay

1. On the selected trace, search the measurement zone for the
left-most mesial crossing of the specified slope. The horizon-

tal position is Cross, .

2. On the second frace, search the measurement zone for the
left-most mesial crossing of the specified slope. The horizon-

tal position is Cross; .
3. Calculate the delay:
Delay = Cross, — Cross,
Linear interpolation between vertical points and between time

intervals is necessary to determine the crossing time, when the
mesial vaiue does not corespond 1o acquired data.

Rise

1, Find the first point in the measurement zone that is less than
the proximal value, searching from left to right.

2. From this point, find the first proximal crossing and note the
time, ¢, .

3. From the proximal crossing, examine points to the right,
tooking for the distal crossing s . Update ¢, If subsequent
proximal crossings are found.

4, Calculate the rise time:

Rise =tz—1p

Linear interpolation between vertical points and between time
intervais is necessary to determine the crossing times, when the
proxirnal and distal values do not correspond to acquired data.
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RMS

RMS = E [W(+ 1%+ WO’}ZIl/z
Jj=m

[2(n - m)]*?

where:
m = index of left-most measurement zone sample
n = index of right-rmost measurement zone sample
Wi} = sampled data point
The surnmation extends over the interval of time corresponding to

one period when Data Interval is set to ane period, or the entire
measuremert zone when Data Inferval s set to the entire zone.

Under Shoot

baseline — Min
topline — baseline

UnderShoot = 100 X

if the values of topfine and baseline are equal, the measurement
vaiue will show “error”.
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Width

1. Search the measurement zone for the leftmost mesial cross- |
ing of positive slope. Continue the search to the right to find
the first upper signal/noise ratio jevel crossing to the right of
the first mesial crossing. The hotizontal coordinaie of this
crossing is Cross, .

2. Search the measurement zone for the lefimost 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. I Cross, < Cross, , set Cross; = Cross, ,
Cross, = Cross, , and Slope = positive, If
Crossp > Cross, , et Cross; = Cross, , Cross; = Cross, ,
and Slope = negative.

4. Galculate the widih:
Width = Cross, - 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.
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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 trace.

The [EEE histogram method is always used to determine opline
and baseline when tracking is on. See page 287 for a description
of this method. The proximal, mesial, distal, and reference values
are then determined as percentages of the topline and baseline.

I statistical measurement mode, the 11801A creates a voltage
histogram in order to calcuiate Amplitude, 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 (fopline ~ 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 10 be
recognized.

Jitter

The Jitter measurement is available only In statistical measure-
ment mode.

1. Find the leftmost mesial 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
egual to Cross, - Cross, . That is:

Cross, — Cross;
2

Crosss - Cross,
2

RightLimit = Cross; +

LeftLimit = Cross, -
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-

L

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 1o Eye Cross and the trace was
recognized as an eye diagram, measure the jitter above and
below the mesial to find the minimum itter. Ctherwise, calcu-
late the Jitter at the mesial.

Noise

The Noise measurement is avaliable only in statistical measure-
ment mode.

1.

Find the leftmost mesial crossing, using timing histograms.
This horizontal value Is Cross, . i no mesial crossing is

found, set hcenter midway between the measurement zone
Left and Right limits,

if a first mesial crossing was found, find the second mesial
crossing, using timing histograms. This horizontal value is
Cross, . H no second mesial crossing is found, set Acenrer

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
lieye”)‘

Set the left and right limits of the histogram at Acenter .
If Noise Location is Baseline, 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 graticule.
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6. if 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 & vertical histogram within these limits. If the histo-
gram is empty and the trace is not recognized as an eye
diagram, then set heenser 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-graticute display, with the
selected trace on one graticule, and ihe reference trace on the
other. No other races may be displayed on either graticule.

If either frace is an eye diagram, the Phase measurerment will use
the first crossing on the trace, regardless of slope. The Left Limit
measurement parameter may be adjusted to control which cross-
ings are used,

Prop Delay

if the reference trace is not the selected trace, the Prop Delay
measurement must be taken using a dual-graticule display, with
the selected trace on one graticule, and the reference tracea on
the other. No other tfraces may be displayed on either graticule.
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Hardware For all hardware measurements, the 11801A determines the
Measurements voltage levels that are used for the measurement. These are the
mesial, distal, proximal, and reference voltage levels. If Level
mode is set t0 absolute, then these levels are set 1o absoiute
voltages using the knobs.

If Level mode is set to Relative, then the 11801A performs the
following steps to determine the baseline and topline voltages:

1. If Tracking is off, the 11801A uses the baseline and topline
values last set using the knobs, or left from the most recent
use of tracking.

2. If 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 aigorithm is identical 1o that used for sofiware
measurements.

3, Using the baseline and topline voltages, 11801A calculaies
ihe 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 signal 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.

314 Appendices




Appendix D: Algorithims

Cross
Cross = DIy + (T X M)

where:
Dly = delay time from trigger o left edge of selected trace
T = time between successive dots of selected trace
M = selected trace dot number from comparators

Fall
Fall =T x (M, ~ My)

where:
My = distal dot number from comparators
M, = proximal dot number from comparators
T = time between successive dots of race

Frequency

1
T X (Mm} “Mmz)

Frequency =

where:
Mgy = first mesial dot number frorm comparators
M, = second mesial dot number from comparators
T = time between successive dois of race
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Period
Period =T % (Mpy ~ M)

where:
M = first mesial dot number from comparators
M., = second mesial dot number from comparators
T = lime between successive dots of race

Prop Delay
PropDelay = [Dlys + (Ty % Mp)] - [Diy: + (Ty X My)]

where:
Dly; = delay time from trigger to left edge of selected trace
T, = time between successive dots of selecied trace
My, = selected race dot number from cormparators
Dly, = delay time from trigger to left edge of second trace
T, = time between successive dots of second trace
M, = second trace dot number from comparators

Rise
Rise =T X (My- M)

where:
M, = distal dot number from comparators
M, = proximal dot number from comparators
T = time between successive dots of trace
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Width
Width=T X (Mpy ~ M)

where:
M, = first mesial dot number from comparators
M = opposite slope second mesial dot number
T = time between successive dots of trace
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Color Grading Three aigorithms are used to assign colors 1o the Color Grading
display. A statistical database is used to track the number of
times a waveform point falls on each pixel of the display, where
each time a data point “falis” on a pixet it is counted as a hit. The
algorithms are based on the maximum number of hits that have
occurred on any pixel in the display. In the following algorithms
Max is the maximum number of hits.

For Max > 18:

Hit Density Default Color iMaps To

[Max/2 + 11 to Max Pale Yellow Trace Coior 1
IMax/4 + 1} to 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
110 Max/16 Green Trace Color 3

For Max > 6 and Max << 15:

sf = Scale Factor = % Max

Hit Density Default Color Maps To
[Max/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/sft + 1]t0 Max/s®  Light Blue Window Trace
1to Max/sf* Green Trace Color 3
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For Max <6:

Hit Density Defauit Color Maps To

Max Pale Yeilow Trace Color 1
Max-1 Rose Trace Color 2
Max-2 Purple Trace Color 4
Max-3 Light Blue Window Trace
Max-4 Green Trace Color 3

For all poirnts where Hit Density<<0, no color is assigned. Note
that if Max is less than 5, not all colors will be represented on the
dispiay.
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SM-11

You can store your SM-11 Multi-Channet Unit User/Instailation
manuat after this page. This will prevent the manual from being
tost, and will keep the Information in a safe place,
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DL-11

You can store your DL-11 Delay Line Userfinstaliation 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 Errors—The 11801A cannot perform a requested operation,

»  Warnings — The instrument performs the requested operation,
but warns you that the results may be cornrupted or meaning-
less.

»  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-
moved immediately before making the copy.

The meaning of most messages is self-evident. The Hsting 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 failed due 1o & 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,

Baseline correction faited to find -1 p point.

If the trace is not triggered, or if the portion of the trace immedi-
ately to the left of the display {(earlier in time) is not a flat frace,
the voltage reference cannot be determined.
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Biowhy calibration failed — can’t find referernce siep.

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.

Calculated waveforms ¢annot be measured in hardware
mode.

Hardware measurements can only be taken from traces without
arithmetic operators or frace functions.

Change in channei (#, 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 automnated calibration system atternpted to
adjust the delay of the named sampling head channel. If you are
not using the detay adjust feature of the Enhanced Accuracy
major meny, you can tum off the Delay Compensate selecior 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 transition.

The required signal is not connected to the channe! being cali-
brated. Be certain to follow the instruction message on the
display before touching ihe Proceed selector,

Delay adjust measurement on reference channel failed —
Can’t find transition.

The required signal is not connected to the channe! being cati-
brated. Be certain to follow the instruction message on the
display before touching the Proceed selector.

Error detected in acquisition system: (channei #).

The time base cordroller detected an acguisition system error,
You shouid 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
untl] the remote computer restores touch panel operation.

Hardcopy absent or off-line.

Elther no printer is connected to the 11801A, or the printer that is
connected is not on-line. Until the condition s remedied,
hardcapies cannot be taken.

11801A User Reference 327



Appendix G: Messages

Minor time base calibration probiem: (channel #).

The fime base calibration is no longer accurate to enhanced
accuracy specifications. Be sure you walt 20 minutes for the
118014 systern to warm up before performing enhanced accu-
racy calibrations. If this error message occurs repeatedly after
warm-up, contact your service person.

Non-volatile RAM completely reset.

Due to a battery failure, the settings and intemnal calibrations of
the system were reset to default at power-on. The instrument may
need complete recalibration. The number of power-on cycles and
ihe uptime count, siored settings, and instrument calibration have
all been lost.

Non-volatile RAM front panel settings lost, instrument |1D 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 settings can be cornupted by improper com-
mands from a remote computer connected to the GPIB or
R8-232-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
measurerment on trace 2, using trace 1 as a reference trace. If
you delete trace 1, then the next time you display the measure-
ments on trace 2, you wil! see this message.

Rho scating failed to find -1 p point. Cannot calibrate rho
scales.

If the trace is not triggered, or if the portion of the trace to the
immediately to the left of the display (earlier in time) is not a flat
frace, the voltage reference cannot be determined.
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Time base calibration failed.

The time base controller detected an acquisition system error.
You should cortact your service person.

Time base system error.

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.
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Glossary

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

Active Graticule
The graticule in a dual-graticule display that shows the
selected trace.

Annoctation
Lines that show the current measurement parameter settings
in a visual way.

Autoset -
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 Labei
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 graticuie). The center notation is the scale factor
expressed 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 aftach a network or transmis-
sion line to sampling heads. Also, the smallest component of
a trace expression.
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Channel Number
The number assigned to a specific signal input connector.
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 sampling
heads.

Complex Trace
A trace with a trace expression beyond a single channel
specification. Any trace using a numeric value, a function, &
reference to a stored frace, 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 Parameier
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.

Distai
The most distant point from a reference point. As used in the
11801A, the ending measurement point for timing 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 that shows your input as you enter selections in a
pop-up menu.

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

GPIB (General Purpose interface Bus)
An interface that allows remote computer control of, and data
capture from, an 11801A.

Graticule
The grid where traces are displayed.

Hardcopy !
A paper print or piot of the display. |

Hardware Measurement
An automated measurement that is capiured by special
circuitry that monitors signals directly, as opposed 1o soft-
ware measurements that are derived from acquired trace
sampies.

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 frace 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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jcon
A marker on the edge of the graticule that performs a specific |
function when touched.

Initialize
Setting the 11801A to a completely known, default condition.

internal Clock
A trigger source that is synchronized with the Calibrator
signal.

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

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

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 Resoiution
The amount of change caused by each click of a knob.

Major Menu
The menu that is displayed at the bottom of the screen
alongside the Knob menu. One of the several major menus is
always displayed.
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Major Menu Button
A labeled hutton 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 11801 A operator can exer-
cise over the automated measurement process.

Measurement Statistics
The accurnulation of a history of individual measurement
readouts, showing the mean and standard deviation of a
selected number of samples.

Measurement Tracking
The process of automatically adjusting the measurement
parameters 1o reflect changes in the trace.

Mesial
The middie point of a range of points. As used in the 11801A,
the middle measurement point between proximal and distal
points for timing measurements, and the intermediate height
between baseline and topline for amplitude measurements.

Cutline 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 remains 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 display colors.

Pop-up Menu
A temporary menu that provides an interactive dialog for a
specific purpose. A sub-menu of 8 major menis.

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

Proximal
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 trace.

RS-232-C
An interface that allows remote computer control of, and data
capture from, an 11801A.

Sample Interval
The time interval belween successive samples in a trace
record,

Sampling Head
A high-performance amplifier that capiures the incoming
signai of a channel and reporis the sampled data to the
11801A.

Saved Trace Description
A specification of a frace that is not displayed.
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Selected Trace
The highlighted (brightest) trace of a multi-trace disptay. The
selected trace 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 i,

Setting
The state of the front panel and systemn at a given time.

Software Measurement
An autornated measurement that is derived from acquired
trace sampies, 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, to reduce apparent noise. With
smoothing, the sarmpling head sarmples the signal 8 times
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 coior graded display mode.

Stored Trace
A coliection of sampied points that constitute a single trace
acquisttion that Is saved In memory.

Time Base
The time-dependent specifications that control the acquisi-
tion of a trace. The time base determines when and how long
to acquire and digitize signal data poinis.
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Time-Domain Reflectometry (TDR}
A method of characterising a fransmission line or network by
sending a signatl from one end and monitoring the electrical
reflections.

Trace
The visible representation of an input signal or combination
of signals. |dentical to waveform.

Trace Expression
The definition of what the trace displays. It can include one
or more channels combined arithrnetically and modified by
functions.

Trace Number
A number assigned by the 11801A {o identify a trace. Dis-
played tfraces are numbered 1 through 8. A new frace is
always given the lowest available number.

Tracking
The process of automatically adjusting the rmeasurement
parameters or window position to reflect changes in the
frace.

Trigger
An elecirical 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 {o frace.

Window
A trace that represents a horizontally expanded portion of
another trace.

XY Trace
A trace where both horizontal and vertical position of the data
points reflect signal data.

YT Trace
A trace where the vertical position of the trace data points
reflects signal data, and the horizontal position of the trace
data points reflects time.

11801A User Reference 339



340 Glossary



Index

A

Accessories, 273275
Acquire Desc pop-up meny, 35, 4547
Acquisition, 33 —38

conditional, 35

stopping and starting, 35

ACQUHSITION button, 35

Algorithms
measurement, 287, 297 —-3717
frace funclion, 287 —297

All trace status menu, 244--245
APC 3.5. See Connectors
Audio feedback, 39

Autoset, 47 —43

AUTOSET hutton, 47
Averaging, 456—47

Axis labels, 707

Axis units
tho, 1711—112
seconds, meters, and feet, 777, 713

B

Baseline, 174, 297 299

Baseline correction, 4950, 224

Beep. See Audio feedback

Biowby Compensate pop-up menu, 80, 96
Brightness. See Display intensity

Butions, 2—3
ACQUISITION, 35
AUTOQSET, 47
HARDCOPY, 122124
sampling head SELECT CHANNEL, 7168—1789
SEQUENCE SETTING, 277
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Calibration. See Enhariced accurac)

Calibrator output, 57

Calipers. See Cursors

Cancei, 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, 5355

Color Grading mode, 87

Color pop-up meny, 5355

Common mode TDR measurements, 227, 230—2358
Compare & References pop-up menu, 770— 171

Connectors, 2—5

APC 3.5, 285

GPIB, 103~105, 115

INTERNAL CLOCK, 57

POWER, 783

PRINTER, 715

RS-232-C, 1151186, 191

SMA, 285

trigger INPUT, 257
Constellation Diagrams, 57 —-63
Cursor Type pop-up menu, 65--67
Cursors, 65—70

Cursors icon, 66

D

DefTra icon, 239243
Deftra pop-up menu, 239243
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Delay Adjust pop-up menu, 91, 9798
Detayed sweep. See Windows

Delete Setting pop-up menu, 270
Delete Trace pop-up menu, 276, 217

Diagnostics, 71—76
extended, 77, 7476
power-on, 771—72
seiftest, 77, 78

Diff TDR Preset, Sampling Head Fnic’s, 200
Differential TDR measurements, 227, 230, 233235
Display, 2—3,6—7

Display intensity, 55, 77

Display Persistence, 79—84

Displaying Labels, 748

Distal, 174

DL-11, 323

E

Electrostatic discharge, 285

Enhanced accuracy, 85—98
awtomatic calibration, 88— 89, 92— 93
rnanual calibration, 9498
sampling heads, 8598

Enveloping, 45—47

Error messages, 325329

Extended Diagnostic selector, 74

External Channel Attenuation, Sampling Head Fnc’s, 207
Eye Diagrams, 99— 102

F

Fast. See Trace scaling
Filtering, 174
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Fuse, 4—8§, 183, 2871

G

Gain pop-up menu, 80, 8495

GPIB, 103—-105

GPIB connector, 103105, 115

GPIB/RS232C pop-up menu, 104105, 192195
Graticules, 107113, 269

Graticuies pop-up menu, 49—50, 108113

H

Hardcopy, 115—124
color map, 779
Defauits, 124

HARDCOPY bution, 122—124
Hardcopy Options pop-up menu, 117124
High precisiori. See Trace scaling

Histograms, 726— 133
Ciear, 132
Hits, 133
Mean, 732
p+io, 733
Pk-PK, 732
record length, 7127
Refresh Rate, 137
RMSdelta, 7133
Set N Samples, 7129, 158
Set N Wims, 729
Stop N Samples, 129, 158
Stop N Wims, 129
wims, 733

Hits (histogram display), 133

Horizontal
controls, 135— 141
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icon { =), 135, 264

pan/zoom, 137138

reference point, 139—747

size and position, 33, 135— 147, 264

Horizonial Bars selector, 67
Horizontal Desc pop-up menu, 739— 747, 1881789, 270271
Horizortal Histogram, 727

icons, 8—9
Cursors, 66
DefTra, 239243
horizontal { =), 135, 264
trigger (7). 262
vertical ($), 259261, 264—265
Window, 263 — 264

Identity pop-up menu, 279220
Infinite Persistence, 80
Initialization, 143— 744

Instrument Options pop-up menu, 39, 47—43, 77, 237 — 238,
248249, 256 —257

Intengity, display, 55
INTERNAL CLOCK connector, 57

K

Keypad pop-up menu, 710—17171
Knob menu, 70— 17
Knobs, 2—-3, 10—1711

L

Label Mode, 146
Label pop-up menu, 747
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Labeling pop-up menu, 146--748
Labels, 145148
displayed on graticule, 748
positioning, 748
Level mode, 174
LINE VOLTAGE SELECTOR swilch, 183

Lower Graticufe pop-up menu, 708—113

M

Mask Cursor X, 157
Mask Testing pop-menu, Set N Wims, 758

Mask Testing pop-up menu, 745760
Clear Hits, 757
Edit Mask Definition, 757
Mask1-Mask10, 157
Stop N Wims, 158
Total, 156
Wim, 156
Mean (histogram display), 732
Measuremenis, 767 — 187
algotithms, 287, 297 —379
comparing 1o references, 70— 1771
default parameters, 780— 187
defining, 163~ 165
factors affecting accuracy, 47
hardware and software, 766 — 7169
individual measurement pop-up menus, 772— 173
parameters, 772—178
statistics, 779
statistics mods, 766— 169
Topline/Baseline calculation, 165

Measurements pop-up menu, 763—1768, 780 —187
Menus, 1229

Mesial, 774

Messages, 325329
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More... menu, 244—245
p 1o (histogram display), 733

N

Normal Persistence, 80

O

Offset pop-up menu, 871, 96
ON/STANDBY switch, 783
Options, 273275

Overall intensity, 55

P

Packaging, 286
Paired Dots selector, 67
Panfzoom, 137138

Persist/Histograms pop-up menu, 7126, 750
Color Gradiing, 81
infinite, 80
Normal, 80
Refresh Rate, 87
Set N MaxContrast, 84
Stop N MaxContrast, 84
Variable, 80

Persist/Histograms pop-menu, 78—84
Pk-Pk (histogram display), 132
Pop-up menus, §—7
Acquire Desc, 35, 45—47
Biowby Compensate, 90, 56
Clear Trace, 37— 38
Color, 53—55
Compare & References, 770~ 171
Cursor Type, 656—67
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DefTra, 239—243

Dielay Adjust, 97, 5798

Delete Setting, 270

Delete Trace, 2716 —217

Gain, 90, 84— 95

GPIB/RS232C, 104—105, 192195
Graticules, 49—50, 109—113
Hardcopy Options, 717124
Horizontal Desc, 139— 1747, 188188, 270271
Identify, 279220

individual measurement, 772—173
Instrument Options, 39, 4743, 77, 237238, 248~ 249,
258257

keypad, 10—1717

Labhel, 747

Labeling, 146—148

{.ower Graticule, 109—-1773

Mask Testing, 749— 1760
Measurements, 763— 769, 180— 1871
Offset, 97, 96

Recalil Setting, 209

Recall Trace, 275

Sampling Head Fng¢’s, 799202
Saved Trace Desc, 204— 206

Set Zero, 67

Source, 253

Store Setting, 208— 209

Store Trace, 213, 274

TDR Amplitude, 97, 96 - 97

Upper Graticule, 109—17713

Vertical Desc, 246

Window Mode, 265268

POWER connecior, 783

Power-on, 7183185

Preset Clear, Sampling Head Fnc¢’s, 200
PRINCIPAL POWER SWITCH, 183
PRINTER connector, 175

Proceed selector, 68
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Propagation velocity, 773

R

Recall Setting pop-up menu, 209
Recall Trace pop-up menu, 275
Record Length, 7127

Record length, 787 —17189
Reference amplitude, 772
Reference plane, 236

Refresh Rate, 737

Remove/Cir, 37

Rho, 711112

Rho units, selecting, 227 —229
RM&delta (histogram display), 133
RS-232.C connector, 115116, 197
RS8-232-C parameters, 797—1795

S

Safety, 283—286
Sampling Head Fnc¢’s pop-up menu, 789202
Sampling heads, 187 —202
compartments, 2—3, 197
red light, 198— 17199
SELECT CHANNEL button, 798— 799
smoothing, 207 —202
yellow light, 798— 199
Saved Trace Desc pop-up menu, 204 —206
Saved Yrace descriptions, 203—206
Scaling, trace, 248 — 250
SELECT CHANNEL button, 225, 230
Self Test seleclor, 73

SEQUENCE SETTING button, 271
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Set Cur1 Zero selector, 68
Set N Samples, 129, 758
Set N Wims, 729, 158
Set Zero Rho selector, 68
Set Zero selector, 67
Setlings
default, 743—1744
initialize, 143— 144
stored, 207211

Shipping, 286

SM-11, 327

SMA. See Connectors

Smooth function, 243

Smoothing, 207202

Source pop-up menu, 253
Specifications, 277 - 282

Split Dots selector, 67

Standard Deviation (histogram display), 133
Statistical measurements, 766 169
Step generator, operation, 227 — 224
Stop N Samples, 729, 158

Stop N Wfms, 729, 158

Store Setting pop-up menu, 208208
Store Trace pop-up menu, 273, 274

Stored settings, 207 —271
Sequencing, 2771
Stored traces, 213277
Switches, 2—5
LINE VOLTAGE SELECTOR, 183
ON/STANDBY, 183
PRINCIPAL POWER SWITCH, 783

System identification, 279—220
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T

TDR, 798, 221236
differential and common mode measurements, 230
pius alignment, 236
taking measurements, 225236
TDR Amplitude pop-up menu, 97, 9697
TDOR Head A Delay, Sampling Head Fne’s, 200
TDR Polarity, Sampling Head Fnc’s, 200
TDR Preset, Sampling Head Fne’s, 200
TDR/TDT, Sampling Head Fne’s, 200
TDT, 235
Time and date, 237 —238
Time Base Cal Mode selector, 86
Time bases, 136
Time Domain Reflectometry (TDR), 227--236
Time Domain Transmission (TDT), 200, 235
Topline, 297 — 289
Touch panel, 67
Traces, 239—250
ciearing, 37 —38, 246—247
defining, 239243
functions, 45
modifying, 246
removing, 246247
saved frace descriptions, 203 - 206
scaling, 248250
selecting, 708109, 243245
stored, 213217
tfrace expressions, 236243
trace function algorithms, 287 - 297
trace functions, 242243
trace numbers, 243
frace scaling, 248—250

trace separation, 267
vectoring, 265— 257
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XY, 269—271
Tracking, 178
Trigger, INPUT connector, 257
Trigger icon {7 ), 252

Triggering, 251 —253
Channel, 252
External Direct, 252
Internal Glock, 252

U

Upper Graticule pop-up menu, 7081713

\'

Variable persistence, 80
Vectored traces, 255257

Vertical
icon (), 259—261, 264— 265
size and offset, 49— 50, 269261, 264~ 265

Verticat Bars seiector, 67
Vertical Desc pop-up menu, 246
Vertical Histogram, 127

W

Wims (histogram display), 733

Window icon, 263 — 264

Window Mode pop-up menu, 265268
Windows, 263 — 268

X

XY traces, 269—271
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