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, logic analysers etc from
all the major suppliers such as Agilent, 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. As such, we fully test & refurbish equipment in our in-house,
traceable Lab. Items are supplied with manuals, accessories and typically a full no-quibble 2
year warranty. Our staff have extensive backgrounds in T&M, totalling over 150 years of
combined experience, 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, covering the cost of warranty returns BOTH ways (plus supplying a loan
unit, if available) and supplying a free business tool with.every order.

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 near Heathrow Airport 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 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.

- 1S0O9001 quality assurance.

Test equipment Solutions Ltd
Unit 8 Elder Way

Waterside Drive

Langley

Berkshire

SL3 6EP

T: +44 (0)1753 596000
F: +44 (0)1753 596001

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



www.testequipmenthq.com

n innovative series
of oscilloscopes built
upon Tek's new digitizing
scope platform, featuring
multi-processor speed
and flexibility, advanced
acquisition and triggering
capabilities and a unique
raphical user interface
or miultwe operation.
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THE TDS SERIES FEATURES
* 500 MHz, 350 MHz &
150 MHz Bandwiths
* Sample Rates io 1 GS/5
2 and 4 Input Channefs
* Time Inferval, 2 ns Glilch,
Runt, Paltern, State and TV

| Triggering

| = T mldiv = 10 Vrdiv
Sensitivity

| = [nfinite and Variable
Persistence Displays

* Record Lengths to 50,000
Points Per Channel

» B-bit Vertical Resolution

e 1% Vertical Accuracy

» Hi-Res Mode

# Tek TriSiar™ (DSP)
Processar for Fast Waveform
Processing and Live
Measurement Updales

* Peak Oelect Mode for High-
speed Glitch Caplure

= 22 Aitomatic Measuremenis

* Full GPIB Programmabilily

* 3 Year Warranly

Thee TIAS Series complies with
G PI B TEEE Stawdard 488 2- 1987
1EEE-488 | Tekirono Sawdard Codes
il oty

WSREMRY DIGITIZING OSCILLOSCOPES

TDS SERIES

The TOS 520, TDS .‘. 40, TDS 420, and TDS 460
represent the next genesalion ol digitizing oscill@Seopes
designed to keep parf with-current and evalifg nefds i
digital desagn, manufacturing (st RE&D add e ommuni
calions applications. The portability of the'T 05 400 makes
Ik-an exceptional choice for demandieg el semvice
:IF-|J licatic

The TOS Series inir Jrll"ipl oL | alfvanges o fou
fronts at ance, including

AN INTUITIVE USER INTERFACE

A Graohical Lsaetpterface (G wilh man e
seraen icons dElpsweerseasily orasp thaapera '1L} s,
A familizrean "panel cecicated Knobslaozethn, and'on-
line help laciate qlick User adapiaion

HIGH-FIDELITY ACQUISITIONS
[he TS Saries affers acouislief pedwmance lormery
sean in only {he hinh-gnd Tekiorix 10000/DSA Series
The sigralacoursilioneyslal roviris up o 4 channels,
AHZbandwidth, 1 6S's sameling, record lengths to
:JE dynam? id”_-l‘!t}!T!i'{E'Isml rnsn ur_u_rm Iasl

h Il_,llt'bl ! ;=I er[ ose f"-l"l|-l'aI3I3"E
An exel {65 acquisifion mote increases resolution
N single=shot events (o up to 12 bils.

ADVANCED TRIGGERING
lek's unmatched oseilloseope ldgnering cirouits allow
o ba teigner on (e most complex and g:ratic signals. Tha
? IS A0 viden Ligoer provides stable trigg r WTEC
vt PAL dwoadeast TV and other custom complex video
signzlesThe 03 500's feaiure innovative logic, alitch
g End rur pulse iriggening, The ion-based user
el iakes complex rggerng selups easy and
INGEIgUaUS

MULTIPROCESSOR ARCHITECTURE

& Maotorola BE020. Tex Tristar™ digital sigral
processor, and A powerlul propristary display processor
combire to provide the power for five display updates,
hegh-spead averaging, selectable interpotation and many
:I”IF‘_.T fasl '.-'."ﬂ'.-"'ih_:-llll |J|'Z_'|I_',ESI[IT,'_ I,1:E.I'IZE'3.' and measurament
funclions

AN EVOLUTION OF PERFORMANCE,
FIDELITY, AND EASE OF USE
The power of the TD'S Series is the result of a nuember of
*‘ul ificant advances in oscilloscope engineeri ng, including
An evalution of Tek's multip OCESS! .lf ar h |¢l. fure that
utilizes separale processors for the S00pa's exscutive,
display, and digitizing funclions —a ¢ ,JI il nall,u
crezted for Tek's fab-gualily 11000/0SA Serjes,

0 : (0 ]

TDS 420 TOS 460 TDS 520 TOS 540
GLI Yeg Yos Yos Yog
Handiwidth 150 Mz 350 MH2 500 MH2 500 MHz
Sample Rate 100 M3 100 M5 SO0MS 165
Ghannels q NI | 2 4
Sensitivity Pmv10 W 1 mv-10 ¥ Tmy-10 Y 1 m\i-10 Y
Giitch Capture 10 ns 105 4 ng 4ns
Réccrd Langlh akpts (30 kopt).  Skpls (30K opt) 15.k pie. (50 k opt ) 15K pts. (50 k opt,)
Glitch Tripger Yes Ves
Logic Friggar Yas Y5
TV Trigger o, Oat.
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Logie timing analysis is faster and easter with
icon-driven state and pattern triggering and
four channels of acquisition in the TS 540

o |Inparalieled fevels of circultintegration and state-of-
the-zrl surface mount technology, enabling all of the
aquisition sysiem 1o be mounted on a single board
Significant advances in infuitive himan inlerface
teatiires 1hat enalie the addition of productive naw
capabilities without adding complexity. A design goal for
thie TDS was to make virtually every lealure discoverabla
and understandable without relerence fo the manual

hiesd hraakinrounhs fave helped spawn a multitude of
features and capabilities never before seen in a mainsiream
oscillosoope. These inclide

WIDE DYNAMIC RANGE AND FAST
OVERDRIVE RECOVERY

The TOS Series can recover from overdriven signals (@
within 1% in about 20 ns —approximalely 2 ordars of
magnitude faster thin 1he settling time of competitive
amplifiers

PEAK DETECT

The TOS digitizers run at full speed atall times. High-
spead dermulliplexess, downsiream from fhe digitizers,
handie the task of acquiring wavelorm points appropriate to
lhe selecied digitizing spesd. The peak detect mode
instructs the demultiplexess to dispiay all signal peaks,
ansuring thal glitches as small as 4 ns (10 ns for the
105 400 Series) are acquired and displayed at any Hma/
fivision sefting

Inaddition, because input signals ara rarely
uridersampbed, the risk of aliasing is reducad,

HI-RES MODE

A slower time/division seftings, over-sampied data
points captured by the high-speed digitizers are normally
fisregardad, In HI-Has mode, hese gxdra poinls are
averagad an-the-fly, extending vertical resolution to 12 bits
on single-shot events. Hi-Res mode is especially useful for
[iltering out high-lrequency noise:and for visually
anhancing singla-shol events

LOGIC AND VIDED TRIGGERING
Special TDS 500 triggering functions isolate many
commen f2ull conditions in logic circuits. Ghitch trigger can

n i | CEEE TR T -|.1.m.-| - S
| T F

“"1w e Lt

Record lengths af wp to 50,000 points (ot
Chption 1M} on tie TDS 500 and 20000 f0Tnts
{with Option 1M) on the TDS 400 prodide high
resolition on camplex waveforms and help
cafiture elusive transients.

single out pulses that are a5 nastow 207 st Bom|
Iriggering can recognize pulses (eNowio nualiy 2s (oo
nighs and too high o qedily asfogialions, sudhias those
which result from intesmittaii-stale tus nrotlems
While glitches and run Irﬂ-m e itficalt for mast
oscillnscopes o Seaxgive FEpdl rrvalie&arhEm”.;. it

and providgs'lp (s Hireaather channels 16 bracim nsyi
Calse

TeT D530 and 460 nclide high qualfyvideo
O 'uwI'1{Jaf"f|"1rnlnumn|m| ln\. /|t trigner
Al ovgy e inGgenon Selachfeids dad ines and
npothles eatins fog AOYS25and 50596 froadcas!
siandands and custom video il

LONG RECORD LENGTHS

[he TS Safies andblsCusiomizad dala caplure for
ierEgsed measwiemen! Tesalution or long event recording.
Agonm modadlows-delailed sional examination through
wavefr expansion or compression of the whole record
orito onE%scredn. The TDS 500 and TOS 400 oflers 15 K
points and &k poinis standard. The Option 1M exiends the
record lenglh frorm 15K to'50 k and 5 k 1o 30 k par channel
[BSpEClvely

STABLE TRIGGERS ENSURED

Tek's auuerb trigger conditioning |:|rf:J_|i1ry- provides
siable iriggering on complex wavelorms. Seleciable trigger
canditioning includes AC or DG Coupled, Noise Azjest
High Frequency Reject, and Low Frequency Reject

EASY TO LEARN AND OPERATE

On most scopes, advanced features are so cryplic or
cominlicaled that they may never be utilized. But white the
T0S Series offers more advanced funclions than any
similtar oscilloscops, s unigue use of icons, logical
grovping of funclions and Gmiliar (ront panel layoul make
operalion sasy, even for the unique features.

Triggers, selup condilions, measurements, acqulsifion
madas and othér functions are chearly losirated by tha
T0S system of icons. The SL"I['-“. VGA-quality dispiay
resolution makes all wavelorm, icon and $exd Information
excaptionally sham and clear

siseessssesesnse> TEKTRONIX 1991-1992 NOVEMBER SUPPLEMENT

“If you look at the scopes’
combination of features
and specs, you can
legitimately call these
products revolutionary.”

Dan Strassberg
Associate Edilor
EDN Magazine

DIGITIZING OSCILLOSCOPES Ewl
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BENCHTOP DIGITIZING OSCILLOSCOPES

» 500 MHz Bandwidth

» Sampling Rates to 1 GS/s

# 2 and 4 Channel Models

| = Time [nterval, 2 ng Glitch,
Runf, Pattern and Sfate
Triggering

# Up to 50 K Points Record
Length

* 1% Vertical Accuracy

LS St
(GPIB|ui it
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SIGNAL ACQUISITION SYSTEM
O Gain Accuracy —+ 1%
Vertical Resolution -5 bils (256 levels over 1024
vertical divisions)
Analog Bandwidth Selections =20 MHz, 100 MHz,
and full (w1 and Aux 2 an the TOS 520 are full BW
only)
fnput Coupling —AC, DC or GND
faput Impedance Selections — 1 Mo in parallel with
10 pF, ar 50 £2 (AC and DC coupling)
Maximum Input Voltage —+400V (0C = peak AT)
Desate at 20 of/decade above T MHz 1 ME2 or GND
coupled
Channel isaiation ==100:1 at 100 MHz angh=301 at
500 MHz for any two channgls having equal ¥ g div
sethings. )
AC Coupled Low Fraguency Limff 430 Hz whan AL
1 ML2 coupled, <200 kHz when ACSSESY coufiled

TIME BASE 8YSTEM
Time Bass= ok Delayad
Time/Qiyis o Range =500 ps 10 10 5/div
Tﬁwf’asﬂ Accuracy =0 0025% over any inferval
21me
Record Length (real time and equivalent time) -
Sampite points per channel: 500, 1000, 2500, 5000, 15000
50000 with Dption 1M (except in Average and Hi-Res
o).
Pre-Trigger Posftion —Selectable from 010 100%, of
recard,

TRIGGERING SYSTEM

Triggers - Main, Delayed

Main Trigger Modes - Auto, Normal, Singla
Dalayed Trigger - Delayed by time or events

Time Delay Range —4 nsio 250 5

Evants Delay Range -2 to 9,599,999 pvents
External Rear Input - (TS 540 oniy) = 1.5 k2, Max
inpul veltage s 20 V (DC + AC pesk),

ACQUISITION MODES

Peak Detect —High frequency and random gliteh caplure
Caplures glitches ol 4 ns using acquisition hardware at all
real-time sampling rates

Sample - Sample dala only
Envalope = Max/min values acquired over one or more
acouisitions

Average =Wavelorm averages selectable om 2 to
10000

HI-Res = \ertical resofulion improvement and noise
reduction on iow-frequency signals, e.g. 12 bits at 50 ps/
div and slower

DISPLAY

Wavelorm Style - Dols or vechors. Infimite and varlabie
persigience from 250 ms to 10 9

Gray Scaling - Wiih variable parsistence selecled,
wervelorm points gradually decay fnrough 16 tavels of
indensily, providing “z-2xis” information about rapidly
changing wavelomms

Update Rate - 200 waveforms per sec (500 poinls per
waveloim) with infinie persistence mode selecied
Gralicules - Full, grid, cross hair, frame

Formal =71 and XY

Z00m

The zeom leature alkows wavelomms 10 be expanded
compressed and posiironed in both vertical and horizongal
axes Allows precise companson and stady of fing
wavelormm detell without altecting ongoing acquisitions,
When used with Hi-Fies or Averape acqutsition mades
Loom provides an effective vertical dynamic range of 1000
divisions or 100 screens

MEASUREMENT SYSTEM
AUTOMATIC WAVEFORM MEASUREMENTS
Period Frequency
High Lo
o Widkn - Width
Madmum Winirmm
Hrse Fall
Prak o Paak Amplifuds
+ Dty cyle Duty cycle
+ Dvershoot Dvershond
Progagation dalay Burs! Width
Mezr Cycie Maan
RME Cycia RMS

Continuous update of ip 1o lour measurements on any
combination of wavelorms

Thresholds —Adjustable in percentage of voltage
Cursor Measurements = Absolute, delta: Volks, Time
Freguenty

Cursor Types - Horzonial pars (voltsh, Vertical bars
{tirma)

."'I.-.-'.I"l.l.‘-'I"'..“l'“'l..-."‘.‘-'!"l"l.l.l.-.-‘-'ll.l...
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BENCHTOP DIGITIZING OSCILLOSCOPES al

WAVEFORM PROCESSING

Wavelorm Functions - \nerpolste-seleciable sintai or

Iinear, Average

Arithmetic Operators - Add, Subleact, Multinly, Inver

Anlagelip —Single butlon. au
fput shgnal for vertical, horizon

COMPUTER INTERFACE

GPIB (IEEE-488.2) Pragrammahifity = Full 1%/ sten

modes. Control of all modes, seftings, and measurements

HARD COPY

> Setup on seleched
W rigger sysiems

Platter = HO100, HPGL
Fitm = C-9 camera

STORAGE

Waveforms -4 1ull 5000 poinl records or any
combiration of Lp 1o 50,000 poinls izl
Setugs =10 tronf-panel selups

POWER REQUIREMENTS

Line Valtage Range — 50 10 250 Y ms
Pawer Conswmption — 300 Watls max

Printer —HP ThinkJe!, DeskJat, Laserdet. Enson

PostScript, Interleal
compalibie hazdeopy unif)

tandard configuration requires GRS

INPUT CHARACTERISTICS
TDS 520 TOS 840
Channels 2 + 2 auxiliary 0> N\ A il ad 4
Digitizers 2 & 4
Bandwidlh R WONTN
Sensilivity CH1,CH?2 1 mi b 1@ diefwnth callbratedine aggiist] )
CH CH 4 N~ 27 4l L “SaipcasgMahd CH 2
AUX 1, AUX 2 100 mV. 0V Vi L
Position Range SR 9. TR,
Ofisel Range CH1,6H2 O U kom0 SR
70 T D0 e ST div
£100 Vrom ko ™y
CH3,CHA — o £ SameasCHTandCHZ
ALK 1, ALX 2 | [T
MAXIMUM SAMPLE RATE
TOS 520 TOS 540
Single Channel 00 -MEfs 1.6/
Dual Channals 250 MS/g a0 MS/s
Four Channels NA 250 M5
TRIGGER FUNCTIONS
EDGE EDGE Gonventional level-driven trl _?ar. Posillve or negative slopeon any channel
{main and delayed) ar rear-panel auxdliary in ut_.? [ 540 onky). Coupling &eﬂf:llnns: BE, AG,
noise rejact, HF rejeot, LF rejoct {
PULSE WIOTH Trigger on width of posilive or negative puise eithar wathin or not wathin
(main anly) selaciable time limits; Time limils seftabbe from 2 nsto 1 5
GLITCH Tripger on or reject ghtches of positive, negative or aither palarity, Minimum
piitch width threshold is 2.0'ns, with 200 ps resolution.
RUNT Trigger on a pulse that crosses-one threshold but fails fo sross 4 second
defore retuming across the first
LOGIC PATTERN Specifies a Iogical combination (AND, OR, NAND. NOR} of the faur input
{maln only) Ehlnnnrr.-ls {Hi Lo, Don't Care), THgger on the pattarn going Trie or going
ala
$TATE Any lagical pattaen of channels 1, 2 and 3 plus clock edge on channal 4,
Triggeratis on positive o negative clock pdge.

fisseesseesssece» TEKTRONIX 1991-1992 NOVEMBER SUPPLEMENT

ORDERING INFORMATION

TDS 520 Digitezing
Dachloscope

TS 540 Oigitizing
Osgilioscops

B Include: Prabe(2 PEI39A
Probas}, Dusck Raterence
Gulde (07D-B316-00 Tutoril/
Liser Manuad {070-8317-00)
Programmer's Manisal
(Q70-8318-00); Feom Cover
(200-3686-00); 115, Povwer
Cord [VB1-0230-01)

INSTRUMENT OFTIONS
Opl. 1M = 50K Memary Length
{105 540)
(TS 520)
Opt. 1P-= HE100 4 per ploter
Dpl, 1R - Rack Maoun|
Dpt. 22 = Too Additional
PE138A Proties
Dpt. 23 - Two PS205 FET Probes
Opt. BC - NIST and MIL-5TD-
456624 Callbraton Cartiticate

IRTERNATIGNAL POWER PLUG
OPTIONS
Opl. A1 =Universal Eurg 220\
50 Hz
Opl. A2 = UK 240V, 50 Hz
0pt, A3 = Australian 240 V
B Hr
Opl. A4 =North American
240 Y, B0 Ha
Opl. A5 = Switzedand 220 V, 50 Hz

WARRANTY INFORMATION
Tripes years wimnty, covering all Sbor
and pars, including CRT, anid exciuding
prones.
Opl. M2 —Extends warranty
coarags thraugh the first fve
years of product cwnership,
(TDS 520)
(TDS B4d)
Dpl. M3 —Extends varranty
cavarage Mhmough the first tive
vears of product owrership aad
provides four calibrations, one
each In years two, three, faur;
and five of product ownership:
{TDS 520
{105 540
Dpt. M8 = Provides dour
callbraticns; ona each in years
twiiy, three, four, and Hveof

Proguct Gwnnrship
(TDS 520)
(TOVS 540)
OPTIOMAL ACCESSORIES

Sed page 37

PHYSICAL CHARACTERISTICS
Dimensions mm _ in
Witin 5 i7a
Fieight T A
Degth a2 17
Weigh ] kp I
Nef 1238
Shigping T 220 44
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