Test Equipment Solutions Datasheet

Test Equipment Solutions Ltd specialise in the second user sale, rental and distribution of

quality test & measurement (T&M) equipment. We stock all major equipment types such as
Spectrum Analyzers, Signal Generators, Oscilloscopes, Power Meters, Network Analyzers
etc from all the major suppliers such as Keysight, Tektronix, Anritsu and Rohde & Schwarz.

We are focused at the professional end of the marketplace, primarily working with customers
for whom high performance, quality and service are key, whilst realising the cost savings that
second user equipment offers. We fully test & refurbish equipment in our in-house, traceable
Lab. Items are supplied with manuals, accessories and typically a full no-quibble 1 year
warranty. Our staff have extensive backgrounds in T&M which enables us to deliver
industry-leading service and support. We endeavour to be customer focused in every way
right down to the detail, such as offering free delivery on sales, presenting flexible technical +
commercial solutions and supplying a loan unit during warranty repair, if available.

As well as the headline benefit of cost saving, second user offers shorter lead times, higher
reliability and multivendor solutions. Rental,.of course, is ideal for shorter term needs and
offers fast delivery, flexibility, try-before-you-buy, zero capital expenditure, lower risk and off
balance sheet accounting. Both second user and rental improve the key business measure of
Return On Capital Employed.

We are based in at Oakley, Bedfordshire in the UK from where we supply test equipment
worldwide. Our facility incorporates Sales, Support, Admin, Logistics and our own
in-house Lab.

All products supplied by Test Equipment Solutions include:

- No-quibble parts & labour warranty (we provide transport for UK mainland addresses).
- Free loan equipment during warranty repair, if available.

- Full electrical, mechanical and safety refurbishment in our 40GHz in-house Lab.

- Certificate of Conformance (calibration available on request).

- Manuals and accessories required for normal operation.

- Free insured delivery to your UK mainland address (sales).

- Support from our team of seasoned Test & Measurement engineers.

- 1SO9001 quality assurance.

Test Equipment Solutions Ltd
Unit 3 Highfield Court
Highfield Road i
Oakley
Bedfordshire
MK43 7TA

Telephone: 01183 800 800

Email: info@TestEquipmentHQ.com
Web: www.TestEquipmentHQ.com



http://www.TestEquipmentHQ.com
http://www.TestEquipmentHQ.com

COMPACT DIGITIZING
OSCILLOSCOPES

The 2400 Series Digitizing Oscilloscopes combine
high bandwidth and sampling rates with powerful
automation features and waveform processing capabili-
ties. Measurement accuracy is enhanced by 8-bit vertical
resolution (11 bits with averaging), user-selectable Auto
Setup and Measurement methods, selectable interpola-
tion, and high-fidelity signal acquisition.
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2 ns glitch capture allows you to see narrow
events, for troublesome design problems.

_Advanced triggering is provided so you are sure to
display a stable waveform, even in the presence of noise.
The 2440, 2432A, and 24304 all capture glitches as
narrow as 2 ns — a tremendous aid in troubleshooting.
Fast update rate (due to Tek's proprietary Waveform
Processor) insures near-real-time display response to
changes in your signal and increases the probability that
Infrequent events will be captured and displayed.

FEATURES TO SPEED MEASUREMENTS®
SIMPLIFY SETUPS, & AUTOMATE TESTING
Auto Setop.=ALihe push of a button, t&scope

-displays aufomatically sealed and trigagesd signals. The

P6137autoprobe supplied with'the 2440 and'2432A
extends this capability fo its probe=Hp buiten.

Auto Measure — 21 waveiorm measurements are
avdilable for ert readout and ayer the'GPIB. Up to 4 may
be selected for live (3 Hz). tpdate;along with measure-
ment aids and user-defifiable-algorithms.

Auto Pass/Fail Testing - Use this special feature
to compare incoming signals against reference wave-
forms. If the signal isout of limits, the scope time stamps
it, alerts the;@perator or controller, or sends the offending
waveforato a grinter/plotter. References can be previ-
ously-acquired waveforms or templates transferred from a
complites,

Auto Sequence - Routines built from the front panel
(without writing code!) can include steps to make
measurements, compare live waveforms against
references, and send data to a printer or plotter
automatically. Eliminates or decreases the need for a
computer/controller for many repetitive tests. Stores
typically 50 to 200 setups and actions in up to 40 named
Sequences.

SAVE TIME AND REDUCE COST IN SYSTEMS
OF ALL SIZES

In large systems, 2400 Series Digitizing Oscilloscopes
cut controller time and bus traffic to increase throughput.
Averaging, smoothing, measuring, and pass/fail testing
can all be done by the scope upon a simple command by
the controller.

Compatible sotware is described in “Test and
Measurement Software,” pages 257-270.

2440/2432A
2430A/2439/2431L

NEW

"E' he 2400 Series
Digitizing Scopes
Offer a Well-Balanced
Combination of Perform-
ance, Automation, and
Convenience Features.

* 500 MS/s Digitizing 2440 and
2439. (250 MS/s: 24324 and
2431L, 100 MS/s: 24304)

e 300 MHz Bandwidih
{150 MHz: 24304)

¢ 2 ns Glitch Capture (except
2439 and 2431L)

= 8-8if Vertical Resolution
{Single-shot and Repelitive)

s 0.0015% Crystal-Conirolled
fime Base

o Simultaneous Two-Channel
Sampling

» Auto Pass/Fail Testing

e Fast, Reliable Automatic
Measurements

© Fast UUpdate Rate

e Extensive Triggering
Capabilities

* Direct Printer/Plotter Quiput

° Disk Starage Available with
2402A TekMate

= {n-Secreen “"HELP” for All
Functions

e MATE/CHL Versions
Available - 2440M, 2432M,
2430M




2440/2432A
2430A/2439/2431L
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SNAPSHOT capability ﬁ'eezes
all 20 automatic single-
channel measurements, or up
to four measurements can be
selected for continuous update
with waveform displays.
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The Option 05 Video
Measurement System allows
selection of individual lines
and fields. Here, Line 49 from
Field 1 is selected.

The 2402A TekMate
enhances 2400 Series
digitizing scopes with extended
capabilities:

e Waveform Storage to PC
compatible 3.5" floppy.

¢ Automatic Data Logging
® FFT — Waveform Processing

¢ Advanced Hardcopy
features

100

STAND-ALONE OPERATION IN LOW-

VOLUME OR SHORT-RUN TESTS

The 2402A TekMate™ Instrument Extension extends
the capabilities of the 2440, 2439, 2432A, 2430A and
2431L. During execution, TekMate displays instructions
on the scope’s screen, sets scope controls, makes meas-
urements and pass/fail decisions, and stores over 300
waveforms. 2402A TekMate functions, specifications,
and ordering information are located on pages 92-93.

TEK SECURE MEMORY ERASE

2400 Series Digitizing Oscilloscopes can be instantly
declassified for removal from secure areas. Invoking the
TekSecure™ feature completely erases waveform, front-
panel, and sequence memories, restarts the instrument
with factory settings, then gives positive indication that
erasure has been accomplished.

SOFTWARE FOR 2400-SERIES DIGITIZING

OSCILLOSCOPES

Powerful, off-the-shelf software packages.that'run on
the IBM PC, XT, AT or compatibles.

The 2410 Digital Interface Test System is 2 fully
integrated hardware and software pagkage: It quickly and
accurately tests digital carriers to ANSler GCITT
specifications. Its features, spetifications, and ordering
information are located with Telé¢om/Datacom Testers on
page 355. WaveWriter, specific to 2400 Series
Digitizing Scopes, is-described on page 262. Other Tast
and Measurement Software is located on
pages 257-270.
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2400 Senes Dlgltlzmg Osmlluscupes Performance

NEW 2439 AND 2431L

LOW-COST SOLUTION TO HIGH-

PERFORMANCE REQUIREMENTS

The 2439 and 2431L, with 300 MHz, 500 MS/s and
250 MS/s respectively, built in automation features
answer the need for lower costs and faster measurements.
These products offer entry-level performance to the 2400
Series Digitizing Oscilloscope family.

Software written for the 2439 and 2431L is fully
compalible with other, higher performance 2400 Series
Digitizing,0scilloscopes: 2440, 2432A, and 2430A.

MATE/CIIL CAPABILITY

The 2440M, 2432M, and 2430M include Control
Intermediate Interface Language (CIIL) capability. This is
essential for operation in Modular Automatic Test
Equipment (MATE) used in testing military avionics and

: weapons systems.

2440/2440M

500 MS/s 300MHz

S'bit; : § 2ns

2439 A . 500MS/s. - 300MHz - 100MHz = 8bits ©  No  Main?.
2432A/2432M 250 MS/s 300 MHz 100 MHz 8 bits 2ns Main, Dly
24311 : 250 MS/s - 300 MHz 100MHz ©  8bits  No . Main .
2430A/2430M 100MS/s 150 MHz 40 MHz 8 bits 2ns Main, Dly

*! Digitizer resolution for singleshot acquisition. Averaging of repetitive signals increases resolution to as

much as 11 bits.
“2Delay Time base, available on GPIB bus.

2400 Series Digitizing Oscilloscopes Features

2439 . View Only

Live and Snapshot Yes

200 steps (typical) No

2440/2440M View, Period, Pulse, Edge ~  Live and Snapshot Yes 200 steps (typical) Yes
2432A/2432M View, Period, Pulse, Edge Live and Snapshot Yes 200 steps (typical) Yes
2431L View only Liveonly Yes 50 steps (typical) No
2430A/2430M View, Period, Pulse, Edge Live and Snapshot Yes 200 steps (typical) No*!

*! AutoProbe facilities available with P6137 probe.




100 TO 500 MS/s DIGITIZING OSCILLOSCOPES

QUICKSTART OPERATOR'S
TRAINING PACKAGE

COMPLETE WITH VIDEOTAPE, WORKBOOK,

AND CIRCUIT BOARD

Proceed at your own pace through sections designed
for users of various experience levels. The workbook
offers an introduction to digitizing scope measurements,
intermediate and advanced excercises, and procedures for
calibration and diagnostics.

The QuickStart videotape previews measurement
excercises and explains key points of the Workbook. All
necessary signals are available on the QuickStart Circuit
Board.

QuickStart is a complete and portable training
package. It can serve several users for thorough self-
study or as a quick, easy reference. QuickStart can be
ordered as an option to your new scope or separately. See
Ordering Information, page 91.

CHARACTERISTICS

2400-SERIES DIGITIZING OSCILLOSCOPES
Characteristics are common to the 2440, (2440M), 2439,
2432A (2432M), 24311 and 2430A (2430M) except
where indicated. For complete specifications, refer to
product data sheets available from your local Tektronix
sales office or the Tek National Marketing Center — toll-
free:1-800-426-2200, Ext. 99.

VERTICAL SYSTEM

Channels —two, simultaneous acquisition.
Bandwidth Limit - selectable 20 MHz or 100 MHz
(2440 and 2439), 20 MHz or 50 MHz (24324, 2431L,
2430A). ‘

Vertical Sensitivity -2 mV/div (200 uV/div with
expansion or averaging) to 5 V/div, continuously variable
between ranges.

Vertical Accuracy -+2% + 1 digitizing level

(25 digitizing levels per crt division), includes amplifier
accuracies and A/D converter resolution.

AC-Coupled Lower -3dB Point - 10 Hz or less.
Frequency Response (-3 dB Repetitive Bandwidth)

Instrument -15°C to + 30°C + 30°C to + 55°C
2440, 2439, 300 MHz reduce bandwidth
24327, 24311 by 2.5 MHz
for each °C
above + 30°C
2430A dc to 150 MHz

Measured with standard accessory probe or internal

30 Q termination.

Input Coupling and Max Voltage - (1 MQ) ac, dc,
ND; Max input voltage: 400 V (dc + peak ac)

(50 €2); Max input voltage: 5 V rms.

Input R and € - 1 M and 15 pF or 50 © (nominal).

Vertical Position Range - +10 div (nominal).

“Not available on 2439 and 2431L.

HORIZONTAL SYSTEM

Display Modes — A, A INTENSified, B (A only for 2439
and 2431L).

Time Base Accuracy —0.0015%.

Maximum Time Base Resolution — 40 ps (2440,
2439, 24324, 2431L), 100 ps (2430A).

A and B (Delayed) Sweep Time Base Range*-
2 ns/div lo 5 s/div (2440, 2432A, 2431L), 5 ns/div to
5 s/div (2430A).

External Clock Frequency —1 MHz to 100 MHz.
Delay by Events* - Delays A or B sweep by user-
selected number of B trigger events after the normal
A trigger occurs, max number of events: 65,536.

Acquisition System

Single-Shot Bandwidth — 200 MHz (2440, 2439),
100 MHz (2432A, 2431L), 40 MHz (2430A) using
internal Modified (sine x)/x interpodlatorwith REPET
mode OFF.

Maximum Sample Rata —500 MS/s (2440, 2439),
250 MS/s (2432A, 2434L),100 MS/s (24304) on both
channels simultaneotsly.

Update Rate — 30 Hztypical (100 Hz max with 58%Hz
Irigger, one-chgnnel Selected, 100 ps/div).

Vertical Besolution - 8 bits or 0.39% (256 levels
over 10:24 Vertical'divisions), 11 bits or5.049% (2048
levelsY'With 64 or more averages.

Record Length — 1024 points pepthanngl (all modes).
Aequisition Modes ~Normaf(realtime sampling),
Envelope (displays min and:ffiax waveform values over
one or-more sweeps), Average (effectively increases
vertical resolution and:sensitivity).

Glitch Capture *~pulses 2 ns and wider are captured
at > 50% amplitude with >85% confidence (5 s/div to

5 ns/div, REPET made OFF for 2430A; 5 s/div to 500 ns/
div for 2440, 2432A).

MEMORY
Retention Time - > 3 years for calibration, setups, and
Sequences.

TRIGGERING

A Mode - Auto Level, Auto/Roll, Normal, and Single
Sequence.

B Mode* - Triggerable After Delay, Runs After Delay.

A and B Source - \ertical, CH 1, CH 2, Line (A only),
Ext1, Ext 2, A*B (A sweep only), Word (17-bit word
recognizer probe optional accessory).

A and B Coupling - Ac, dc, Noise Reject, HF Reject, LF
Reject, (Video, A mode only with option 05).

A and B Trigger Position - 1/8 to 7/8 of acquisition
record, user selectable in 1/8-1/4-1/2-3/4-7/8 sequence.
User selectable in 32-sample intervals (from 1/32 to
30/32) using GPIB.

Ext 1 and Ext 2 Inputs - Resistance; 1 MQ +1%.
Capacitance: 15 pF +3 pF.

Maximum Input Voltage: 400 V (dc + peak ac), 800 V p-p
ac at 10 kHz or less.

Trigger Level Control Range -
CH 1and CH 2 Source: +18 div x V/div.
Ext 1 and Ext 2 Source Gain +1; £0.9 V.

2440/2432A
2430A/2439/2431L

'

QuickStart
Operator’s Training
Package

e Basic Training for Firsi-Time
Users

* Advanced Techniques for
Experienced Operators

® Refresher for Occasional
Users




2440/2432A I'0 500 MS/s DIGITIZING OSCILLOSC(

2430A/2439/2431L

OTHER SIGNAL OUTPUTS

CH 2 Signal Out, A Trigger, Record Trigger, Word
Recognizer Trigger — (signal outputs not available on
2439 and 2431L).

POWER REQUIREMENTS

Line Voltage Ranges —115V: 90V to 132 VAC;
230 V: 180 V to 250 VAC.

Line Frequency —48 Hz to 440 Hz.

Maximum Power Consumption —Typical:160 W
(250 VA) for standard instrument, Maximum: 200 W
(300 VA) for fully-optioned instrument.

AUTOMATIC MEASUREMENTS

21 Parameters - frequency, period, width, risetime,
falltime, prop delay, duty cycle, overshoot, undershoat,
RMS, area, minimum, maximum, mid, peak-to-peak,
mean, base, top, proximal, mesial, and distal.
Thresholds - settable in percentage or Volts.

Methods to determine 0%, 100% — Min/Max Histogram,

Cursors.

Windows — measurement windows defined by time
Cursors.

Indicators —extensive warnina.and error-flagaing
capabilities.

Cursors -\ olts, Time, Volis at Time, 1/Time, Slope
GPIB PROGRAMMABILITY:

Compatibility iUl talk/listen modes, control of afl
front panel settings’ fransmit/receive waveform dat.
Data Transfef Rate —30-40 waveforms/s fypical:
Debug Mote — permits user to monitar & traffic.

ENVIRONMENTAL AND SAFETY

SPECIFICATIONS FOR-2400 SERIES ANALOG AND

DIGITIZING OSCILLESCOPES

For complete Envirarmental-and Safety specifications,

refer to product data’sheets available from your local

Tektronix Sales Office, or the Tek National Marketing

Center — Toltfreg:1-800-426-2200, Ext. 99.

Environmental Requirements -

e Meets requirements of MIL-T-28800D for Type Ill,
Class 3, Style C equipment.

o Meets humidity and temperature requirements defined
in paragraphs 3.7.2.2, 3.7.2.3,and 3.7.2.4.

Electromagnetic Interference (EMI) -

¢ Meets MIL-T-28800D.

o Meets MIL-STD-461C, Part 4 (CE-03 and CS-02),

. Part 5 (CS-06) and Part 7 CS-01 (RE-02, and RS-03),
limited to 1 GHz.

e Meets VDE 0871, Category B, Part 15 of FCC rules
and regulations, Subpart J, Class A.

Electrostatic Discharge Susceptibility —Meets

Tektronix Standard 062-2862-00.

Radiation — Meets Tektronix Standard 062-1860-00.

Ambient Temperature — Operating: —15°C to + 55°C.

Nonoperating: ~62°C to + 85°C.

Humidity - Operating and nonoperating: stored at 95%
relative humidity for five cycles (120 hours) at + 30°C to
+60°C with operational performance checks at + 30°C
and + 55°C.

Altitude - Operating: to 4500 m (max operating tem-
perature decreases above 1500 m), Nonoperating: to
15,000 m.

Shock —50 g's.

Transit Drop —Mests MIL-T-28800D, paragraph
45542

Bench Handling — Meets MIL-STR-810E, Method
516.4, Procedure VI (MIL-T-28800D, paragraph
4.5.5.4.3) with and without cabinet installed.

Safety - Certified by CSA (CSA 556B) and UL listed
(UL 1244).

ENVIRONMENTAL SPECIFICATIONS FOR
RACKMOUNTED OSCILLOSCOPES

Rackmounting changes temperature, vibration, and shock
capabilities. The rackmounted scope meets or exceeds
the requirements of MIL-T-28800D with respect

to Typell, Class 5, Style C equipment, when installed as
diggéted, 4 also meets or exceeds Tektronix Standard
§162-2853-00, Class 5 requirements.

Ambient Temperature —Operating: —15°C to + 55°C,
mmeasured at the instrument’s air inlet. Fan exhaust should
not exceed + 65°C.

Vibration - Operating: same as standard instrument,
except total displacement is 0.015 inch p-p (2.3 g's at

- 55 Hz).

Shack —Operating and nonoperating: same as standard
instrument, except shocks are 30 g's.

" PHYSICAL CHARACTERISTICS

Cabinet Rackmount
Dimensions mm in. mm in.
Width (with handle) 338 133 483 190
Height
Ewilh feet and pouch) 190 75
without feet and pouch) 160 63 178 7.0
Depth 419 165
Ewith front cover) 479 189
with handle extended) 563 222
Weights kg Ib kg Ib
Net (with accessories
and Pouch) 128 281
(without accessories
and Pouch) 109 239 40 8.8
Shipping 164 360




