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11801A Digital
Sampling Oscilloscope

The 11801A digital sampling oscitloscope

- offers the highest bandwidth and time resolu-

sion of the 11000 Series. In addition 1o the
easy-to-use, touch-screen user interface and
nowerful automatic measurement system
sommen te all 11000 Series instruments, the
118014 adds singte-ended and differantia! TDR
and TOT, timing resolugion to &.07 s, and up
to 50 GHz bandwidth (depending on the sam-
piing head used). This unmatched performance
and feature set makes them ideal for semicon-
ductor device testing; TDR characterization of

- gireuit boards, IC packages, and cables; and

high-speed digital, data-communication mea-
surgments.

* The 11801 A accepls up to four, dual-channet
S0 Series sampling heads and is expandable
to 136 channets of acquisition and TDR using
SM-11 Muiti-Channe! Units,

RESBLUTION AMD BEPEATABILITY

The state-of-the-art digital fime base in the
11804 A provides unmatched timing resolution,
with sarapte intervais 1o 10 femteseconds
{0.01 ps} and measurement repeatability to

1 ps. In addition, ths veriical system provides
8 bits of vertical resolution at all deflection fac-
tors {78 ¥ LSB at 2 mV/div}y. Powerful on-
hoard waveform processing allows expansion
with averaging to sensitivities in the 100 pv/div
range and beyond.

EASTEST ACHUISITION

The 118014, with s muliiprocessor-based
architecture and high-speed analog, errot-
sampie teedback-loop technology, has the
highest sample rate of any sampling oscilto-
scope. The 200 kiz sampling rate gives the
11801A a “real-time” feel for waveform con-
trols and allows high-speed data capture for
histograms and automated measurements.

118GA

« 8.8 ps Rise Time

= 1§ ferntosecond
Eguivaient-Time
Sampiing Inferval

« 200 kHz Sampling
Rale

« “Regh-Time" Feel jor

. Waveform Gontrol

"o Oplical-to-Electrical

{0/} Capability

o Modular
Architecturs )

o Fuily Programmable

= Fasy to Use

o & Channals,
Expandable to 136

s TDR/TDT Capability

« Automatic
Measuremsnis

o Wavefori
Processing

= High Freguency
Sampling Heads (40
& 50 GHz) for Multi-
{Gkz Sampling
Reguirements

» 2.5 GHz10
50 GHz BW

= 3 5Hz High
impedance Probe
Sampler

11801 A

High r_e's'ahrffdn' ._
capabié of

vl e.wmg -verj;_' fast. .

: digftui'sigmi}s.'

Yo order, contact your
" jorat sales office (listed”

on the inside back cover)
arcali the Naticnal
farketing Ganter at

1-800-426-2200, B¢ 99,

Tne 1 T80HA Barles
cemphes Wilh IEEE
Siandard 488.1-1987,
e with Tekiranix
Stanetard Codes and
Fotmats.
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MODULARITY MAKES ROOM FGR CROWTH

In the Tektronix tradition, the 11801A can be
tatlored through moduiar plug-in sampling
heads for a variety of applications. Modularity
also offers a path for growth and expansion as
new sampling heads bscome available. For
example, for applications requiring superior
noise performance, the $0-22 Sampling Head
offers two channels of acquisition at 12.5 GHz
with 450 LV (typical) of noise. High bandwidth
acquisition and TDR are available inthe 8D-24

sampling head, which offers two channels with

50 GHy handwidth and two polarity-sefectable
TDR step generaters. The SD-14 Probe
Sampler is the latest addition to the sampling
head family. i is a two channel proba samplar
with 3 GHz bandwidth, 100 kQ input imped-
ance, and a 0.45 pF capacitance. The 5D 32is a
50 (M singie channel sampling head for

2 4 mm ceax connector input sampling
requirements. The SD Series of sampling heads
currently includes 10 heads.

AUTOMATED MEASUREMENTS MAKE iT EASY
The 11801 A offers a.comprehensive, accurate,
and automatic measurement system. Up to six
measurements can be displayed on screen at
any time, all updated continuously. Any number
of measurements may be made aver the GPIB
or RS8-232-C interfaces. ‘
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Digital S

For the first time in the industry, you now can
make aytomatic jitter and noise measurements
using the statistical measurement mode.
Statistical measurements allow automatic pulse
parameter measuremants on random signals
such as eye-diagrams and aliow you to make
stabie and accurate measurements even in the
presence of jitter and noise.

All measurement parameters are user-contral-
lahle and measurement lavels may be set in rel-
ative {i.e., percentage) or absolute terms.
Measurements are also fully annotated so thers
is ne question about which part of the wave-
form is used for making the measurements.

Measurements include: amplitude measure-
ments, such as mean, rms, p-p, and overshoot;
tirming measurements, such as width, propaga-
tion delay, and phase; and energy measure-
ments, that provide direct area or energy
resultst Measurement statistics are aiso avail-
abla to evaluate the stability of any measure-
ment result.

- For large channel count applications where

throughput is a prime consideration, dedicated
time measurement hardware can be used o
make precise timing measurements on many
channels in parailel — over 50 measurements
per second. This hardware is duplicated for
gach sampiing head in the mainframe and SM-
11, providing maximum throughput gvern in
iarge channei-count applications.

pling

ON-BOARD WAVEFORM PROCESSING

The extensive on-board waveferm processing
gapability of the 11801A not only provides
smooth “real-time” update rate and control
response, It aiso alfows complex waveform ca.
culations to be performed and displayed in the
same continuously updated fashicn.

Caleuiated waveforms can be as simple as
addition of two channels, or more complex,
from hasic operators (+, -, X, +), to spetialize
math functions such as square root, differen-
tiate, log, envelape, and fiter. Caiculations cap
include acquired waveforms, stored wave-
forms, and constants.

Alt measurement functions, except hardwars
measurements, are atlowed on calculated
fraces. In addition, tha instrument can be Seti
stop acquisition after certain conditions, such
as when a specified number of averages have
heen compieted.

WINDOWING SHOWS THE DETAILS

The 11801A offers anothsr first for sampling
oscilloscopes — windows. Similar to the
delayed sweep on conventional oseilioscopes,
windows allow viewing a long interval on ong
trace while examining the detaiis of a section of
the waveform on a second trace.

Up to seven windows can be created ona
single main trace, sach with independent posi-

tions. The instrument can even he progsammed

to automaticafly locate a window on a specified
transition within the main waveform. Like the
other oscitloscopes in the 11000 Series, win-
daws in the 11801A are actually re-acquired
with a higher resolution than the main wave-
form - not just digitally expanded fromy the
main trace, as in some lower performance
instruments.
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THVE DEMAI REFLECTOMEYRY {Tomy

“With the 8D-24 Dual-Channel TDR/Sampiing
Head, the T1801A offers full 20 GHz acquisition

-gnd unmatched TDR performance on up to 136
charnels. Each channel has an independant
polarity-setectable {positive-going or negative-
-going} TDR step generator. The TDR outputs
can aiso be precisely maiched at a referencs
plane providing the only true infegrated differ-
antial TOR system avallabfe today. Differential
TDR offers an accurate picture of the perfor-
-mance of balanced or unbalanced ditferential
systerns, such as twisted pair cables, differen-
tial microstrips, or differential inputs in active
devices.

The step genarator of the SD-24 also repre-
sents state-of-the-art tachnatogy, offering
unmatched 35 ps reflectad rise time (the rise
time of a reflection from a short gircuit,
including the acquisition rise time of 17.5 ps)
with the flattest step in-the indusiry, TDR s
alse simpls to ts¢ with one-touch preset func-
tions for both single-ended and differential
TOR. There is direct readeut of impedance in
e and ohms as well as readout of one-way or
two-way distanee in melers, feet, or inches.

The 11801A aliows real-time viewing of the

TOR response to a user-selected rise time with
the filter function. Simply enter the filter rige
time, and the 118G1A displays a live trace that
shows the response at that rise time.

Waveform math can also be used to subtract
eference trace acquired with a 50 € tarminator
for removal of unwanted aberrations due to
tabling and fixtoring.

HARNESSING THE POWER

Virtually all operations of the 118014 are
through the touch-sensitive front-panel. A
simple three-fevel menu structure with pop-up
menus and two control knobs provide simple
inferaction with afl functions, In addition,
commaon functions, such as volis/division and
time/division are always selectable through on-
screen icons ~so these functions are always
available. The two multi-function knabs allow
controliing two relatec parameters, such as
volts/division and offset, for less button pushing.

Autesef provides a convenient, fast method for
displaying a signal on the 11881A. Just selact a

- channel and press autoset, Usually autoset is

complete in less than two seconds. -

ATE APPLICATIONS

The 11801A functions are completely program-
mahle through the {EEE Standard 488 (GPIB)
and RS-232-C interfaces. In addition, up to 10

“complete instrument settings may be storad in

nonvolatite memery on-board for guick recall
over the external inferfaces or through the front
pangl. Bocumentation is simple using the flex-
ible hardcopy features of the 11801A. Full
screen printouts, including time/date stamp can
be printed on a variety of devices including dot
matrix, laser priaters, pen plotters and ink jet.

SOFTWARE SUPPORT

Alt the 11000 Serias software products ars
compatibie with the 11801A. See page 278
for more information on software for the
11000 Series.

11801A

11861 A DIGITAL

SAMPLING OSCHLOSCOPE EXPANSION
The 11801A supports to eight acquisition chan-
nels in the mainframe and provides expansion
capabifity for up to 136 channeis using four
SM-11 Muiti-Channsl Units. This large number
of channels allows parallel acquisition for very
fast pulse parametric testing of high-speed
Integrated circuits or for suppiementing a func-
tional test system white performing AC para-
metric testing.

Up to half of the channels can be acquired and
measured simultaneously — in a single acquisi-
tior: cycle. This measurement power is made
possible by the multiprocessor architecture
used in the 11801A.

The highly parallel acquisition and measure-
ment architecture net only eliminates the need
for relay maltiplexers, which degrade signal
quality and system reliability, but it alsc makes
asquisition and measurement of many chan-
nels practical in a production ATE environment.
Signal acquisition and TDR measurements can
be done with a simpée command, with no dis-
connecting and recennecting of cahles or
probes required before acquiring data.

In today’s high-speed circuits, testing con-
trolled impadances of circuit board runs,
removing cabte delays from the device under
test, and other transimission-line integrity mea-
surements are critical. In addition, multi-
channel TDR allows crosstalk testing on ribbon
cables and circuit boards, as well as high
throughput single-ended TDR for traditional
cabie and connector applications. The 118014
with the SD-24 TDR/Sampling head, moves
TDR from the position of an occasional togl to
an integral part of your measurement strategy.

Continued on next page.
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Characteristics

VERTICAL SYSTEM (EXDEPT SB-14)

Rise Time/Bandwidth - Determined by the
sampiing head used.*!

Yertical Resalution — § bits full screen

(80 v LSB at 2 mV/div deflection factor),
Amplifier Gain Accuracy - £19% of all settings.
Deflection Factors — 2 {c 255 mV/div in

1 mVWdiv increments.,

Offset Range -2 V.

HOBIZONTAL SYSTEM

Mair: and Windsw Time Base — 1 ps/divio

5 ms/div, settable fn 1<2-5 sequence or in 1 ps
increments. _

TIME BASE ACDURACY ™

Time interval doouragy

210ns L 001% xtme interval + 10ps
1ns

© B 8 .

Record Lenglh - 512, 1024, 2048, 4098, and
5126 points.

Windows - Any number of window records
may be placed on any number of main records,
up o & maximum of 8 displayed traces. Al
window records have the same duration, but
may be independently positioned on any main
record. The window may be set to automati-
cally track a moving edge-on the main record,

Maximem Sample Rate - 200 kMHz.

TRIGEER SYSTEM
Trigger Bandwidth — 2 GHz,

Telgger Sensitivity*3 - DC Couplad, 40 mVp-p
DC - 200 MHz; 200 MHz — 2.0 GHz increasing
linearty to 200 mV; AC Coupled: Attenuates sig-
nats below 30 kHz, 40 mVp-p from 39 kHz 19
200 MHz, 250 mVp-p at 2 GHz.

Delay Jitter - 2.5 ps +20 ppm of selected detay
(rms). :
laternat Claek ~ 100 kHz (drives TDR, Internal
Clock Output, and Calibrator).

Trigger Level Range - 1.0V (5.0 V with 10X
trigger atienuator activated).

Trigger input Bange - 15V,

MEASUREMENT SYSTEM

Waveiorm Processing Functiens ~ Add, sub-
fract, multiply, divide, absolute, average, differen-
tate, envelope, axponent, integrate, natural log,
log, signam, square root, smoothing, and fiter.

Measurement S2t ~ Max, min, mid, p-p, mean,
rms, amplitude, extinclion ratio, overshoot,
undershoct, noise*?, rise, fall, frequency,
period, prop defay, cross, width, phase, duty
cveie, jitter™, area +, area — and energy.
Measurementis are constantly updated; mean
and standard deviation available on all mea-
surements.,

Measuremsnt Parameters - Proximal, mesial,
distal,and start/siop levels: May be set 1o refa-
tive or absolute values.

Garsors - Paired or split dots, vertical bars,
and horizonial bars. :

POWER REGUIREMENTS

Line-Yeliage Ranges — 90 to 132 Virms,
188 {0 250 Vrms.

Line Freguency ~ 48 {0 440 Hz.
Maximum Powsr Consumption - 214 W,

ERVIRDHMENTAL ANS SAFETY

Bparating Temperature - 0°C io 50°C. \
Wex-Operating Temperatore = ~40°C to +75
Altitude, Vibration, Shock, Bench Handling.
Operating and Non-Operating: meets MIL-T-
28800C, Type I, Class 5.

Safety - Listed UL 1244, 0SA Bulletin 5568
September 1873, Tekironix seff-ceriificationt :
compiy with {£C 348 recommendation.
Eipctromagnetic Compatibility (excent 8014
~ Meets the following requirements of Mil-
8TD-461C: CE-03 Pt 4 Curve 1, CS-01 Pt 7,
05-02 Pt 4 CS-06 P15, RE-02, Pt 7, RS-0

Pt 4, R5-02 Pt 5, RS-03 Pt 7, {limitad to 1
GHz). Meets FCC Part 15, subpart J, Class A.
For Germany: Meets VDE 0871/8.78 Class 8.

Humidity ~ To 95% RH at up to 50°C.

PHYSICAL CHARACTERISTIES
Gahinet Rackount
itm in,

Dimensions

*1 See Sampling Head Characteristics on pege 9.
The 11801A mainframes kave no acquisition band:
width fimits, o
** Interpolate linearly between cardinal points.

*¥ 118014 has external trigger only; requires

> 40 nis pratrigger or use of DI-11 Delay Lines to
view trigger poini,

*¢ Available only in statistical meoswrement mode.



