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© DC-to-1 GHz BANDWIDTH

© 2mV/CM to 200 mV/CM

DEFLECTION FACTOR

© INTERNAL TRIGGERING

© 100 ps/CM to 50 us/CM

CALIBRATED TIME BASE

Used with any of the Type 530, 540, 550 or 580*-Series

Oscilloscopes, the Type 181 Sampling Unit extends the measur-

ing capabilities to 1 gigahertz. Operation is like a conventional

oscilloscope—but with a combination of bandwidth and sensi-

tivity possible only through sampling.

The Type 1S1 features internal triggering with a built-in delay

line—no need for pretriggers or external delay lines. The tun-

nel-diode trigger circuit assures stable triggering through 1

gigahertz. Calibrated sweep range is from 100 ps/cm to 50

ps/cm. A single control is used to select the sweep range and

magnify the display up to X100 when desired. This single-

control feature allows direct read-out of the sweep time/cm

even when magnified.

Calibrated vertical deflection factors range from 2mV/cm to

200 mV/cm. Noise in the display is less than 1 mV, and can be

reduced by a smoothing control. A DC-offset control permits

observation of millivolt signals in the presence of up to 1

volt input levels. Output signals are available at the front panel

for driving chart recorders.

VERTICAL SYSTEM

RISETIME

Less than or equal to 350 ps.

BANDWIDTH

Equivalent to DC-to-1 GHz at 3-dB down.

DEFLECTION FACTOR

2mV/cm to 200 mV/cm in 7 calibrated steps, 1-2-5 sequence.

Each step accurate within 3%. Variable between steps, ex-

tending to 500 pV/cm, uncalibrated.

RANDOM NOISE

Equivalent to an input signal of 1 mV or less, unsmoothed;

500 pV, smoothed (tangentially-measured).

INPUT CHARACTERISTICS

Nominally 50Q. Safe overload is +5V. GR874 input con-

nectors. Trigger input is BNC, nominally 50 Q.

DC OFFSET RANGE

+1V to —1V. Allows signals between +1V and —1V

limits to be displayed at 2mV/cm. Signals between +2V

and —2V limits may be displayed at 200 mV/cm. Monitor

jacks provide 10X actual DC offset through 10 ka.

VERTICAL OUTPUT

200 mV for each centimeter of displayed signal through 10 kQ.

PROBE POWER

Available at front-panel connector for cathode-follower

probe, Type 281 TDR Pulser, and Type 282 Adapter for high-

impedance probes.

*A Type 81A Adapter is required.
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TEKTRONIX, ING, PORTLA}

HORIZONTAL SYSTEM

TIME BASE

50 us/cm to 100 ps/cm in 18 calibrated steps, 1-2-5 sequence.

Each step accurate within 3%. Variable between steps.

MAGNIFIER

Displays at sweep rates from 1ns/cm to 50 ys/cm can be

magnified up to X100 (depending on sweep rate) while main-

taining a constant number of samples/cm and the same Time

Position Range. Magnification occurs from.a_fixed_time-ref-

erence point af the left end of the trace.

TIME POSITION RANGE

500 ps, 50 us, 5 ys, 500ns and 50 ns, depending on unmag-

nified TIME/CM setting. Coarse and fine TIME POSITION

controls position start of the display through a time interval

equal to the TIME POSITION RANGE setting.

SAMPLES/CM

Continuously variable adjustment of samples displayed per

centimeter horizontally from approximately 5 samples/cm to

an immeasurable number. Allows optimum adjustment of

display rate and dot density.

DISPLAY MODES

Repetitive, single display, manual scan, or external scan.

Front-panel START button for single-display operation.

INTERNAL DELAY LINE

Permits viewing the leading edge of the input waveform.



TRIGGERING

SOURCE (AC-Coupled): Internal, trigger pickoff in signal

channel delivers approximately 1/7 of the input signal am-

plitude; External, 50-Q terminated input. AMPLITUDE (EXT):
Sinewaves, 10mV to 400 mV, peak-to-peak; Pulses, 5 mV,

either polarity. 2V max DC. REPETITION RATE: Sinewave

triggering or synchronizing from 100kHz through 1 GHz.

Pulse triggering from 10 Hz through 1 GHz. JITTER: Depends

on signal shape, repetition rate and amplitude; <40 ps un-

der optimum conditions.

HORIZONTAL OUTPUT

1V per displayed centimeter; 10kQ source impedance.

WEIGHTS

Net weight 73/4 |b 3.5 kg

Domestic shipping weight 17 |b =~ 7.7 kg

Export-packed weight 25 |b ~114kg

INCLUDED STANDARD ACCESSORIES

5-ns 50-2 RG58 cable, GR connectors (017-0512-00); 5-ns 50-0

RG58 cable, BNC connectors (012-0057-01); 10X 50-Q attenu-

ator, GR connectors (017-0078-00); 10X 50-Q attenuator, BNC

connectors (011-0059-00); 18-inch patch cord, banana con-

nectors (012-0039-00); 18-inch patch cord, BNC-banana plugs

(012-0090-00); GR-to-BNC female adapter (017-0063-00); GR-

to-BNC male adapter (017-0064-00); two instruction manuals

(070-0475-00).

TYPE 181 SAMPLING UNIT ...............05- $1175

OPTIONAL ACCESSORIES

TYPE 281 TDR PULSER, order 015-0060-00 ............ $95

TYPE 282 PROBE ADAPTER, order 015-0074-00 ........ $95

P6034 10X Probe, order 010-0110-00 .......... eee $38

P6035 100X Probe, order 010-0111-00 ...........0006- $38

P6040/CT-1 CURRENT PROBE, order 015-0041-00 ...... $33

VP-1 VOLTAGE PICKOFF, order 017-0073-00 ......... $25

POWER DIVIDER GR 874-TPD, order 017-0082-00 ... $70.00

COUPLING CAPACITOR, GR 874-K, order 017-0028-00 $10.50

This represents only a partial listing of the many useful items

available for sampling systems. Please refer to the catalog

accessory section for a more complete listing.

U.S. Sales Prices FOB Beaverton, Oregon

THE WAVEFORM PHOTOGRAPHS BELOW ILLUSTRATE THE PERFORMANCE CAPABILITIES OF THE TYPE 1S1 SAMPLING

UNIT. THESE INCLUDE LOW INHERENT DISPLAY NOISE, STABLE TRIGGERING AND REAL-TIME SAMPLING.

TANGENTIAL NOISE—A 1-mV, 2-ns wide pulse externally trig-

gered. Upper waveform is unsmoothed. The lower is smoothed.

Vert: 2mV/cm. Horiz: I ns/cm.

PULSE TRIGGERING—A 50-mV, 2-ns wide pulse; internally trig-

gered. Vert: 20mV/cm. Horiz: 0.5 ns/cm.

AVALATAV EEE

TRIGGERING AT 1 GHz—A 1-GHz sinewave; internally frig-

gered. Vert: 100 mV/cm. Horiz: 0.5 ns/cm.

UU A

REAL-TIME SAMPLING DISPLAY—A_ 1-kHz sinewave;

Horiz: 0.5 ms/cm (realtime—main frame).
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@® 140-ps TDR SYSTEM RISETIME

® 90-ps SAMPLING RISETIME

@® RHO AND VOLTAGE CALIBRATION

® TWO INTERNAL PULSE SOURCES

The Type 1$2 Sampling Plug-in converts any Tektronix 530,

540, or 550-series oscilloscope to a time-domain reflectometry

measurement system. As a TDR, the Type 182 has a system

risetime of 140 ps and is calibrated in rho (p) from 0.005 p/div

to 0.5 p/div. The horizontal is calibrated from 1 cm/div to

100 m/div for dielectrics of air, TFE and polyethylene. Two

pulse outputs provide either 50ps t,, 250mV into 50Q, or

lns t, 1V into 50Q.

The 90-ps risetime, 5mV/div deflection factor, 100 ps/div

sweep and built-in triggering capability make the Type 182

useful for many other sampling measurements.

SYSTEM PERFORMANCE AS REFLECTOMETER

VERTICAL

SYSTEM RISETIME

Less than or equal to 140 ps, for the displayed reflection from

a short-circuited 20-cm air line.

VERTICAL SCALE

Calibrated in p (rho) and volts: 0.005 p/div to 0.5 p/div or

5 mV/div to 500 mV/div in 7 calibrated steps (1-2-5 sequence},

accurate within 3%. Continuous variation between steps,

uncalibrated.

RESOLUTION

Reflection coefficients as small as 0.001 can be observed.

INPUT CHARACTERISTICS

Nominal 50-Q feed-through signal channel, (termination sup-

plied). GR874 connectors.

DC OFFSET RANGE

+2p to —2p (or +2V to —2V). Allows open-circuit re-

flections to be displayed at full sensitivity. Actual DC off-

set may be monitored at 1 p/V through 10 kQ.

VERTICAL OUTPUT

1V for each division of displayed signal through 10 kQ.

HORIZONTAL

HORIZONTAL SCALE

Calibrated in distance and time: full-scale, 10-div display

(without magnification) of 10m, 100m, or 1 km; 100 ns, 1 us,

or 10 ps. Accuracy is +3% with or without magnification.

MAGNIFIER

X1 to X100 in 7 calibrated steps (1-2-5 sequence). Contin-

vously variable between steps. Allows display to be mag-

nified from a fixed on-screen reference point, 1 major division

from the left edge of the graticule.

UNITS/DIV READOUT

Horizontal scale factor (combination of horizontal range and

magnification settings) readout, directly at front panel, indi-

_cates either distance or time/div.

OFFSET TYPE 182 SAMPLING UNIT
AND TIME DOMAIN REFLECTOMETER FOSITION

VERTICAL UNITS/DIV
be

J vent soniz
QuTPUT guTPUT

DISTANCE OR TIME POSITION

Ten-turn dial directly reads one-way distance or round-trip

time to test-line discontinuity. Round-trip time readings are

accurate to within --1%. Range of 10-turn dial is the same

as the full-scale, 10-div display without magnification.

JITTER

Less than or equal to 20 ps: with internal pulse sources.

DIELECTRIC

Calibrated for air, tfe and polyethylene lines. Preset mode

adjustable for lines with velocity of propagation from 0.6 to

1.0X velocity of light.

DISPLAY MODES

Repetitive or single sweep, manual or external scan.

HORIZONTAL OUTPUT

1V for each division of displayed signal through 10 kQ.

PULSE SOURCES

FAST-RISE OUTPUT

Approximately 50-ps risetime, 250 mV. 50-Q source (reverse

terminated).

LARGE-AMPLITUDE OUTPUT

Approximately 1-ns risetime, 1. 50-Q source (reverse ter-

minated).

PERFORMANCE AS SAMPLER

RISETIME

Less than or equal to 90 ps.

BANDWIDTH

Equivalent to DC-to-3.9 GHz at 3-dB down.



DEFLECTION FACTOR

5 mV/div to 500 mV/div, in 7 calibrated steps, 1-2-5 sequence,

accurate within 3%. Continuous variation between steps,

uncalibrated.

RANDOM NOISE

Equivalent to an input signal of 2mV or less (tangentially-

measured).

SIGNAL RANGE

Signals between +2V and —2V limits may be displayed at

any deflection-factor setting. Safe overload is +3V if sig-

nal channel is coupled directly into EXT TRIG INPUT, +5V

if not.

TRIGGERING

SOURCE: External only, AC coupled—may serve as termina-

tion for signal channel. AMPLITUDE: Sinewaves, 100 mV to

2V, peak-to-peak; Pulses, 50mV to 1 V either polarity. 3V

max DC. REPETITION RATE: Sinewave triggering or syn-

chronizing from 100 kHz through 5 GHz. Pulse triggering from

10Hz through 5GHz. JITTER: Depends on signal shape,

repetition rate and amplitude; <30ps under optimum con-

ditions,

WEIGHTS

Net weight 7 |b 3.3 kg

Domestic shipping weight =18 |b = 82kg

Export-packed weight 28 |b 12.7 kg

INCLUDED STANDARD ACCESSORIES

Two GR elbows (017-0070-00); 5X attenuator (017-0079-00);

2X attenuator (017-0080-00); 50-Q termination (017-0081 -00);

20-cm air line (017-0084-00); 50-Q termination, short circuit

(017-0087-00); 5-ns cable, RG 8/213 (017-0502-00); 18-inch

patch cord (012-0039-00); 18-inch BNC-to-banana plug patch

cord (012-0090-00); two instruction manuals (070-0543-00).

TYPE 182 SAMPLING UNIT ................. $1375

OPTIONAL ACCESSORIES

Type 113 Delay Cable ....... 0... ccc cece eee ee $260

Type P6034 10X Probe Package, order 010-0110-00 ... $ 38

Type P6035 100X Probe Package, order 010-0111-00 .. $ 38

Power Divider, GR 874-TPD, order 017-0082-00 ...... $ 70

Coupling Capacitor, GR 874-K, order 017-0028-00 .. $10.50

This listing covers only a few of the more commonly useful

items for sampling instruments. A more complete listing can

be found in the accessory section of this catalog.
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@ PLUG-IN SAMPLING HEADS

® 2mV/DIV TO 200 mV/DIV

CALIBRATED DEFLECTION FACTOR

@® VARIABLE INTER-CHANNEL DELAY

® NEW PERFORMANCE WITH RANDOM SAMPLING

The Type 382 Dual-Trace Sampling Unit is designed for use in

the Type 561A, 564, 567 or 568 Oscilloscope. The unit can be

used with sampling sweep units, including the Type 3T2 Random

Sampling Sweep, or with real-time time base units to allow

sweep rates to 5s/div.

The Type 382 accepts two Sampling Heads that can be in-

serted directly or located remotely with an optional extender.

Sampling Heads feature a choice of measurement capabilities

and may be mixed or matched to meet specific measurement

needs. A front panel contro! allows adjustment of the inter-

channel time relationship to compensate for signal cables or

other external delays.

Five display modes provide for a variety of single-trace,

dual-trace or X-Y displays. The 3S2 can also be operated with

only one head, for applications not presently requiring dual-

trace displays.

CHARACTERISTICS

SAMPLING HEADS

May be plugged into the Type 3S2 or located remotely on

the optional 3-ft or 6-ft Sampling-Head extenders.

SAMPLING | RISETIME | DEFLECTION
HEAD =| | a ae

Type S-1 350 ps 50, GR874| 2mV/div | 2mV | $250
Type S-2 50 ps 50 Q, GR874} 2 mV/div 6mV $300

Type S-3 350 ps | 2.3 pF, 100kQ) 2mV/div 3mV $375

Type S-4 25 ps 509, 3mm | 2mV/div 10 mV $750

Type S-50 25-ps Pulse Generator Head $450

Type S-51 ]-to-18 GHz Trigger Countdown Head $425

DEFLECTION FACTOR

2mV/div to 200 mV/div in 7 calibrated steps, 1-2-5 sequence.

Each step accurate within 3%. Variable between steps,

extending to approximately 0.8 mV/cm, uncalibrated.

DC OFFSET RANGE

+1V to —1V. Allows signals between 1 V and —1 V limits

to be displayed at 2mV/div. Signals between +2V and

—2V limits can be displayed at 200 mV/div. Monitor jacks

provide 10X actual DC offset through 10 kQ.

TRIGGERING

Trigger pickoff within Sampling Heads permits triggering on

either input signal. 50-9 Trigger Out connector at the front

panel.

B-DELAY RANGE

Channel B display can be continuously positioned in time

from -++-5ns to —5ns with respect to Channel A. Accom-

modates 3 feet difference in signal or sampling-head cables.

TYPE 3S2 samPLiNG unit
A POSITION : Pp
GC OF we DUAL-TRACE

DISPLAY MODES

A only, B only, Dual Trace, Algebraic Addition of A and B

signals, and X-Y display of A-vertically and B-horizontally,

(for observation of hysteresis loops, phase shift, and similar

displays). Independent controls for each channel permit posi-

tioning and inverting displays as desired.

VERTICAL OUTPUT

200 mV- for each division of displayed signal through 10 kQ.

WEIGHTS

Net weight 5Y, |b 2.5 kg

Domestic shipping weight = 8Y, |b 3.9 kg

Export-packed weight 12 |b 225.5 kg

INCLUDED STANDARD ACCESSORIES

7-inch trigger cable with RG58 BNC/BSM connectors (012-

0128-00); 18-inch trigger cable with RG58 BNC/BSM connec-

tors (012-0127-00); two instruction manuals (070-0759-00).

TYPE 382 DUAL-TRACE SAMPLING UNIT, without sampling

heads 2... ceeee teens $800

OPTIONAL ACCESSORIES

3-ff Sampling-Head extender, order 012-0124-00 ...... $58

é-ft Sampling-Head extender, order 012-0125-00 ...... $60
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