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TEKTRONIX

Tektronix 2465B Oscilloscope 400MHz 100%
TESTED

The 2445Btriggersfrom DCto 250MHz.The 2455Band 2465Btriggerfrom DCto SO0MHz.
Sweepspeedsrange from 1.5sto’Ins perdivision onthe 2445Band 2455Band to 500 ps
perdivision onthe 2465B, includingthe effectsofthe XI Omagnifierand the calibratedvariable
between 1-2-5 steps.Horizontal displays include A-Sweep, B-Sweep(delayed), Aalternated
with B,and CH 1 (forX/Ydisplays). The SETUPfeatures, AUTO, SAVE,and RECALL, savetime
andprevent errors, whether youarea novice operatoror amaster,AUTO Setup workswith almost
any signal.Forrepeating measurements, the Save andRecall functions record and restore
asmanyas 30instrumentsetups, including the extended-function options. 2465B/2455B/24458B
Operatorsi The 2465B, 245SB,and 244SB The WRaddsaWord Recognizer Probe connector on
therear panel The TV enhancement adds LINES, FLD1, andFLD2 Trigger Coupling. The
available GPIB interface accesses all controls and digital readings. The interface adds GPIB
status indicators, justabove the CRT. See the 24X5B/2467B GPIB (Option 10) Instrument
Interfacing Guide for information on integrating the instrument into aGPIB system. The
2465BCT includes CTT and WR(Option9) and GPIB (Option 10).

Tektronix 2465B N/A — off-catalog
OEM datasheet

See OEM Not listed on
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inventory
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NIST-traceable cal SAM registered
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2465B Characteristics / Specifications

PARAMETER

VALUE

ATTENTION

EFFECTIVE SERIAL NUMBERS

Change the 2445B Standard Accessories
to

To assign afunctionto AutoSetup

To assign afunction to probe ID

TousetheTVclamp

Totrigger atthe videoline rate

Refer tomanual. viii 2465B/2455B./2445B Operators OperatorsSafety
Summary Power Source This productis intended to operatefrom
apower source that doesnot applymore than 250volts rmsbetween the
supply conductors or between either supply conductor and ground.A
protective ground connection bywayof the grounding conductor inthe
power cordis essentialfor safe operation.

2445B BO600000 PAGE! Change thefirstandsecond paragraphs to:
The TEKTRONIX 2465B,2455B, and 2445Bportable oscilloscopes have
four vertical channels withDCto400 MHz,250 MHz,and200 MHz
bandwidths. . . Thetrigger systems workautomatically formostsignals.
They operate invarious modes,fromanychannel, with couplings
forawiderange ofsignals.

Probes (10X, 1.3m) with Accessories P6137 PAGE 7-5 Change the
2445B Standard Accessories to: Probe Package P6137 Page 2 of2 1
General Information Preparation for Use Safety Before connectingthe
oscilloscope toapower source, read entirely both this
sectionandtheSafety Summaryatthe frontofthis manual.

1. Push MEASURE. 2. iftheCTT is present, selectMOREfrom the menu.
Otherwise goto Step 3. NOTE To selectitems from amenu, simply press
the vertical mode button that hasthe sameposition asthe desireditem
inthe menu. 3.Select

1. PushMEASURE 2.IfCTT is present, select MORE fromthe menu.
Otherwise, goto Step 3. 2465B/2455B/2445B Operators 2-3 Operation
NOTE To select items fromamenu, simply press the vertical mode
button that has the same position asthe desired item in the menu.

1.Apply acompositevideosignal to CH 2. 2. SelectCH 2 Trigger Source
and setSLOPE to the displayed polarity of the syncpulses. 3.Setthe
CH2input to TV CLAMP bypressing the upper input-coupling button for
CH 2until thereadout shows 'TVC".The "backporch" ofthe videosignal
willbe locked toafixedlevel.

1. Select acompositevideosignalas thetrigger source. 2. Select
LINEScoupling. 3. SetSLOPE tothepolarityof thesync. To trigger
ataspecificvideoline: 1.Selectacompositevideo signal as thetrigger
source. 2.SelectFLD1, FLD2,orALTcoupling. 3.SetSLOPEto
thepolarityofthe sync. 4. TurnFLDLINE # (A) tothe desiredlinenumber.



PARAMETER

VALUE

Setthe oscilloscope up for automatic
voltage measurement by

Tomake atimeinterval measurement

Without At or1/At

Ifthe CTTis present

Operation The NAME areawillchange to
MEAS

Section.) Pressing the MEASURE button
toggles backtotheNAME

Applications Frequency Modulation For
amodulation indexof more than1%

1.Pressing the MEASURE button. 2.Selecting VOLTS from themenu by
pressing button number 2. The +peak,—peak, average, and peak-to-
peak voltsare measured and displayed inthe readout. If thevoltage
measured has an extremely small peak-to-peak value, only the
averagevolts will bedisplayed.

1.Push theMEASUREbutton. 2.SelectTIME fromthe displayedmenu
bypushing button 6 in theVertical modearea. Beforemaking the first
measurement using theTime Function, configurethe measurement by:
1.Pushing theMEASURE button. 2.1ftheCTToption ispresent, select
MORE from the menu.Then, select CONFIGUREfrom the
displayedmenu.

TRIGAFT DLY BSweepruns atthefirst trigger after the setdelay. With
Ator 1/At: TRIGAFTDLY andTRIG ADLY {both indicators on) SLOPEand
LEVEL settings fortriggering atA REF delayand Adelay are common.
TRIGADLY SLOPEand LEVEL forAdelay can be setindependent of
thesetting for AREF deiay.

1.Press theMEASURE button. 2.Select COUNTER from themenu.
3.Select FREQUENCY orPERIODfrom the menu. 4. Frequency orperiod
measurements will bedisplayedin the upperright hand corner
ofthedisplay. Measurements will beupdated 3 timesper secondor
onceperperiod whichever isslower. The input frequency must be 150
MHzorless.

WR Triggers theAsweep upon recognition of the specified digital word
for the Word Recognizer. d. B:WR — Triggers theBsweep upon
recognition ofthe specified digital word. 5. Setthe A-Trigger and B-
Trigger controls or the WR pattern for the desired trigger.

°FREQwith FREQ underlined by the cursor. Toselect amongthevarious
measurements, turnthe Acontroluntil the desiredmeasurement is
displayed. TheTIME measurementis uniquein thatyou maydefineunique
measurements by addingasuffix tothe"TIME....

formatwhich allows saving instrument setups.Subsequent
pressesofthe MEASURE button toggle betweenthemeasurementsaving
modeand thesetup saving mode. 4. Press
oneofthesetupnumberbuttons. Inthe upper leftcorner ofthe CRT,
thereadoutwill showthe numberof thebutton youpushedand either the
new nameyoudefined orthe nameofthe setuppreviously
associatedwiththatsetup number.

1.SetSEC/DIV andVAR sothe average signal periodcovers fivedivisions.
2. If deviationis lessthan 1 divisionin onecycle (20%), turnonX! 0 MAG.
3.Align At cursorswith theextremesof the deviation. 4.The readout
shows the peak-to-peak deviationin percent.If XI 0 MAG is on,divide
thereading by 10.



PARAMETER

VALUE

Thefollowing general precautions should
be observed when using Add mode

Figure

To cascadeCH2with CH

Applications To measure phase shift
using XY Mode

MatchChannel TandChannel 2 asfollows

CHECK

The established priority order is

The readout displays oneof two
messages

The cursor readout is displayed
asapercent RATIO undereither of
thefollowing conditions

1. Signal peaks should not exceed +8 timesthe VOLTS/DIV setting. 2.
Position both Channel 1and Channel 2waveforms near center screen,
when viewed separately.This ensures the greatest dynamic rangefor
the Add trace. 3. Toobtain similar responses from eachchannel, set
Channel 1and Channel 2input couplings the same.

ii1;1-j;itf; (BIRESULTANT SIGNAL oa Figure 3-2. Eliminating
common-mode signals. 2465B/2455B/2445B Operators 3-7

Lissajous Patterns 2465B/2455B/2445B Operators REV DEC 1992 3-
17A

1. Connect theCH2 outputonthe rear panel,through a 50-Q cable,tothe
CH1linput onthefrontpanel. 2.SettheCH1 inputat 1 Mfi DC orAC. 3. Set20
MHz BWLIMITon.This willreducethe trace"thickening" caused by wide-
bandnoise andavoidoscillation ofthe verticalsystem.If you triggerfrom
CH?1source, youprobably needto use HFREJ coupling.

Note CH 2, CH 3, or CH 4 can provide the vertical deflection inXY
mode. This example shows using CH 2. 1. Connect the signal that you
wantto provide vertical deflection to the CH 2input connector. Setthe
Vertical Mode toCH 2. 2. Connect the signal thatyou want to provide
horizontal deflection tothe CH 1 or Xinput connector.

1. Connect two 10X probes suppliedwith the instrument to theCH 1
ORX and CH 2inputs. 2.Check andadjust,if necessary, theprobe's low-
frequency compensation. Refer to "Probe Compensation" in this
section. 3.Connect both probesvia hook tips tothe same fast-rise pulse
generator output.

At reading is 8 times theA SEC/DIV setting, +0.5%.
2465B/2455B/2445B Operators 4-7 5 Controls, Connectors,
andIndicators Controls , Connectors , and Indicators Introduction
Thefollowing descriptions are intended tofamiliarize the operator with
the location and function ofthe instrument's controls, connectors, and
indicators.

CH1, CH 2, ADD, CH 3, then CH4. The algebraic sum of Channel 1and
Channel 2is displayed when the Add display is selected. When both
Add andlInvert displays are selected, the waveform displayed isthe
difference between the Channel 1and Channel 2signals.

“CH 2DLY-TURN A'or "CH 2DLY DISABLED." Ifthe adjustment is
enabled, theAcontrol ortheAREFcontrol can adjustthe apparent delay
between the Channel 1signaland the Channel 2signal. The adjustment
rangeis sufficient to compensate for propagation delay variations up to
+ 500 ps.

1.When the VOLTS/DIV VAR control ofthe channel determining the
scalefactor is out ofthe detent position; 2. When theAddvertical display
mode is selected alone and the Channel 1andChannel 2 VOLTS/DIV
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Pulling SEC/DIV out also cancels the
Delta Volts function. 2465B

With Available TV Enhancement

Thefollowing examples showvarious
displayformats

DEFLECTION SYSTEM

Output Drive Will supply 400 /(A during
Histate
Thepoints forthe various measurements

are

The magnitude of the error isgiven by

settings are notthe same. Pressing theAV buttonwhen the functionis
active cancelsAV.

2455B/2445B Operators 5-15 Controls, Connectors, and Indicators @

At Button Activates the Delta Time measurement function and cancels
the AV or 1/At measurement functions. When At is selected with Inten

or Alt horizontal display modes, two delay times are defined.

Trigger Coupling buttons andindicators select four additional trigger
couplings. The readout showswhich of these couplings and which line
number are selected, in the upperright corner of the CRTIfthat comer is
occupied, the7V information' isdisplayed inthe upperleft corner.

DCVoltage 15.693V DC SMOOTH 1.4356 ADC /64/ UsingaReference
Value A0.9861A DC ReferenceDisplay 1,3461V DC=REF
MinimumDisplay 0.5201V AC = MIN Maximum Display (with Reference)
A 0.8293 V DC = MAX ContinuityDisplay OPEN >100 SHORT <100
Over-RangeDisplay OVER Display-Mode Interactions Selecting REF
SET or SMOOTH cancelsany HOLD,REFDISPLAY, or MIN/MAX
DISPLAY, but thosedisplays can bereselected and work with reference
valuesorwith the SMOOTHdisplay mode.With SMOOTH, MIN/MAX
DISPLAY continues to show

CHANNEL 1AND CHANNEL 2 Deflection Factor Range 2 mV/division to
5V/division in a 1-2-5 sequenceof 11steps. Accuracy + 15°C to + 35°C
On-Graticule Accuracy 1IMSlinput, noninverted. Within +2% at any
VOLTS/DIV setting forafouror five-division signal centered onthe
screen. AV Accuracy (using cursors over entire graticule area) £(1.25%
of reading +0.03div + signal aberrations).

will sink 2mA during LOstate. 2465B/2455B/2445B Operators REV OCT
1989 6-13 Performance Characteristics Table6-1 (cont) Characteristics
Performance Requirements ACPOWER SOURCE SourceVoltage
Nominal Ranges 115V 1 90 V to132V.

Measurement Points Measurement First Second Measurement
Measurement point point Frequency 50 %amplitude 50%amplitude
Width 50% amplitude 50%amplitude Rise,FallTime 1 0% amplitude
90% amplitude Time interval Specified bySpecified by Timelnterval
Timelnterval Configuration Configuration Thealgorithms usedfor the
measurements result in thefollowing equationfor thetotal jittererror that
mustbe applied tothe accuracy specifications.

Offset Error = 2?.§ et inputslew rate Frequency measurements donot
suffer from offset errors since measurements are madewith the
sametrigger level and slope, sonooffsetis introduced. All othertiming
measurements suffer fromoffset errors. The slew rates used to
calculate offset errors must be measured at thefirst and second
measurement points given inthe Measurement Points table. Offset
error is calculated as: OffsetError — ,” iv First Point slew rate _|_ 0.2 div
Second Point slew rate If atime i
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Probe Tip MeasurementRange

SYNCHRONOUS MODE DataSetup Time
D

DataHoldTime D

Datalnputs (D

Temperature Operating

REPLACESTEP

Top Row or or REPLACE STEP

Top Row DELETE STEP

Bandwidth

Rise Time

62°C to +230°C inone range. Resolution 0.1 °Cor0.1“F. ADDITIONAL
CHARACTERISTICS Warmuptime toMeet Electrical Specification 45
minutes. Maximum Voltagebetween Inputs from either Input toGround
DCto 20 kHz 500V rms; 700V peak.

D 15 and Q 25ns.

D 15 and Q Ons. Minimum ClockPulse Width High 20ns. Low 20 ns.
Minimum Clock Period 50 ns. Delay from SelectedClock Edge to
WordOutfrom C/T/T =€55 ns. ! ASYNCHRONOUS MODE
MaximumTrigger Frequency 10MHz. Minimum Coincidence Between
<85ns. Datalnputs (D 0 - D 15 &0) ResultinginaTrigger Maximum
Coincidence Between >20ns.

D 15 &Q) Without ProducingaTrigger Delayfrom Input Word
Coincidence toWord Out *5140 ns. 2465B/2455B/2445B Operators 6-
35 Performance Characteristics Table 6-5(cont) Characteristics
Performance Requirements INPUTS AND OUTPUTS InputVoltages
Minimum Input Voltage y* -0.5 V.

15°Cto + 55°C. For arack mounted instrument, ambient temperature
should be measured at the instrument's air inlet. Fan exhaust
temperature should not exceed . 65 °C, Nonoperating (Storage) — 62°C
to -r85°C. Altitude Operating To 15,000feet. Maximum operating
temperature decreases 1"C for each 1000 feet above 5000feet.

nn REPLACE BEGIN:nn REPLACE END :nn NAME:XXXXXXX
NAME:xxxxxxx NAMEixxxxxxx BottomRows - PUSHSTEP TO REPLACE
SETUP PUSH SAVEFOR HELP. A REF movesacursortothe definition
modefield,the step attribute field, the setupnumber field, orany
characterin the NAME argument.

nn REPLACE BEGIN :nn REPLACE END :nn NAME:XXXXXXX
NAMEixxxxxxx NAMEixxxxxxx Bottom Rows- PUSH STEP TO REPLACE
SETUP. PUSH SAVE FOR HELP. or - TURN AREF TO FIELD, THEN-
TURNATO DESIRED SETTING. or " PUSH MEASURE TO
SAVEAMEASUREMENT. PUSH RECALL TO CANCEL THIS MODE.

nn NAMEixxxxxxx or DELETE BEGIN :nn NAMEixxxxxxx or DELETE
END :nn NAMEixxxxxxx Bottom Rows- PUSH STEP TO DELETE SETUP
(or MEASSUREMENT) PUSH SAVE FOR HELP. or- TURN AREF
TOFIELD, THEN- TURNATO DESIRED SETTING. or " PUSH RECALL TO
CANCEL THIS MODE.

2445B +15°Cto+35°C DCto 200MHz.® - 15°Cto+15°Cand DCto175
MHz. +35°Cto +55°C -4.7 dBBandwidth 2445B +15°Cto +35°C
DCt0200 MHz. a - 15°Cto+15°Cand DCt0175 MHz. +35°Cto +55°C
StepResponseRiseTime 2445B <1.75 ns. Page 10f2

(3832 -16) 5854-14 Figure3-3.



PARAMETER VALUE

Aberrations + 11 nncf nirtit/ICPIl i- goO tOiyilin*aiuLXiyu -15°Cto +15°C and +

35°Cto +55°C Add (1.5 mV ' probe attenuation).

Attenuation effects are included in scale factors, trigger levels, and delta volts
readouts,if you use the standard accessory probes or other compatible
probes.

Operating temperature decreases 1"C for each 1000 feet above 5000feet.

Humidity andtemperature requirements definedin paragraphs 3.9.2.2 392 3 and
38

(2242 B S OV)

~N

10.

11.

12.
13.
14.

1S
16.
17.
18.
19.

20

. 4. Cushion the instrument onallsides bytightly packing dunnage or urethane foam betweenthe carton and theinstrument, allowing
three incheson each side.

. 5. Sealthecartonwith shipping tapeorwith an industrial stapler. 6. Markthe addressof the Tektronix Service Center and yourreturn
address on the cartonin one ormore prominent locations.

. 2. Select the channel using theVertical MODE buttons. You mayselect any combination ofvertical channels.

. 3. Press AUTO Setup to initialize vertical, horizontal, trigger, and display intensity for ausable display.

. 5. Finally, select the function to be performed with each probe ID by pressing the appropriate MODE button.

. 2. Select LINEScoupling. 3. SetSLOPE tothepolarityof thesync. To trigger ataspecificvideoline: 1.Selectacompositevideo signal as
thetrigger source.

. 2. SelectVERTTrigger Source,andALTfield triggercoupling. 3. TheCH1 display triggerson field1 andthe CH2 display triggers onfield 2.

. 2. Align the cursors with points of interest, such as waveform peaks,using the AREF and Aknobs.

. 3. The readout shows the voltage between the points marked bythe cursors.

4. Press AVto turn off theAV cursors and readout. Measure Time , with A-Sweep or B-Sweep Alone (SEC/DIV in) 1.Turn ontheAt

cursors and readoutwith the At button.

2. Align the cursors with points of interest, suchas waveform zero- crossings, using theAREF andAknobs, 3.The readout shows

thetime betweenthe points marked bythe cursors.

4. Press At toturnoff the At cursors and readout. 2465B/2455B/2445B Operators 2-13

2. Align thecursors withidentical points, suchaszero crossings, on adjacent cyclesof thewaveform, usingtheA REFandAknobs.

3. PressAVto measure voltage ratio,Atfor timeratio,or AVandAt togetherfor phase. TheVAR must becounterclockwise from thedetent

position to turnonthe RATIO orPHASE readout.

6. Pressfhesame AVorAt button, orboth, to turn off thecursors and readout.

6. SelectA V, At,or1/Atwhen the SEC/DIV knobis pushedin tomeasure waveformdetails withcursors.

2. Select TRIG AFT DLY Mode. 3. Set SOURCE, COUPLING, SLOPE, INIT@50%, and LEVEL controls as required.

2. Alternatively, choose RUN AFT DLY B-Trigger mode and momentarily press A/B TRIG, then adjustA Trigger.

2. Pull SEC/DIVoutto activate BSweep andlight theA SWP andBSWP indicators(INTEN mode).(If you inadvertently chose the fastest

A-Sweep speed,theCH2Delay Match functionwill beactive.

. 4. SelectAt or1/Atwhile the SEC/DIV knobis out. 5. Adjust



Environmental Characteristics

PARAMETER VALUE

Humidity andtemperature requirements definedin paragraphs 3.9.2.2 392 3 and
3.



General Specifications & Supplementary Characteristics

PARAMETER

VALUE

ATTENTION

EFFECTIVE SERIAL NUMBERS

Refer tomanual. viii 2465B/2455B./2445B Operators OperatorsSafety
Summary Power Source This productis intended to operatefrom
apower source that doesnot applymore than 250volts rmsbetween the
supply conductors or between either supply conductor and ground.A
protective ground connection bywayof the grounding conductor inthe
power cordis essentialfor safe operation.

2445B BO600000 PAGE! Change thefirstandsecond paragraphs to:
The TEKTRONIX 2465B,2455B, and 2445Bportable oscilloscopes have
four vertical channels withDCto400 MHz,250 MHz,and200 MHz
bandwidths. . . Thetrigger systems workautomatically formostsignals.
They operate invarious modes,fromanychannel, with couplings
forawiderange ofsignals.



Full OEM specifications

Complete technical content extracted from the manufacturer datasheet
(https://archive.org/download/tektronix_2465bOper_0ct90/2465bOper_Oct90_text.pdf). Structured tables above summarize
key parameters; this appendix preserves the full OEM text.

performance of service.

Customer shall be responsible for packagingand shipping the defective productto the service center designated
by Tektronix, with shipping charges prepaid.

Tektronix shall payforthe return ofthe productto Customer ifthe shipment is to alocation withinthe country
inwhich the Tektronix service center islocated.

Customer shall be responsible forpaying all shipping charges, duties, taxes,and any other charges for
products returned to anyother locations.

Thiswarranty shallnot apply toany defect, failure or damage caused by improper useorimproper or inadequate
maintenance and care.

Tektronix shallnot be obligated tofurnish service under thiswarranty a)to repair damage resulting from
attempts bypersonnel otherthan Tektronix representatives to install, repairor servicethe product; b)torepair
damage resulting from improper use or connection to incompatible equipment; or c)toserviceaproduct that has
been modified or integrated with other products when the effect of such modification or integration increases
thetime ordifficulty of servicingthe product. THIS WARRANTY IS GIVEN BY

TEKTRONIX WITH RESPECT TO THIS

PRODUCTIN LIEU OF ANY OTHER WARRANTIES,

EXPRESSED OR IMPLIED.

TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED

WARRANTIES OF

MERCHANTABILITY OR FITNESS

FORAPARTICULAR PURPOSE. TEKTRONIX'

RESPONSIBILITY TO REPAIR OR REPLACE

DEFECTIVEPRODUCTS ISTHE SOLE AND

EXCLUSIVE

REMEDYPROVIDED TOTHE CUSTOMER FOR BREACH OFTHIS WARRANTY

TEKTRONIX AND ITS VENDORS WILLNOT BELIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR

CONSEQUENTIAL DAMAGES

IRRESPECTIVE OF WHETHER

TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE

POSSIBILITY OF SUCH DAMAGES.

Certificateof theManufacturer/Importer Wehereby certify thatthe ©4Re;n/0/ir;c;n/o/Mc;n ncrnincrnocakKinm c-
rwv>wit.-rvuu/c--r-TK/L]j luuovuii_r>nii_r ni complies withtheRFInterference Suppression requirements of
Amtsbl.-V{g1046/1984.

TheGermanPostalService wasnotified that theequipmentisbeing marketed. The German PostalService hastheright
tore-test theseries and to verifythatit complies.

TEKTRONIX Bescheinigung des Herstellers/lmporteurs Hiermitwird bescheinigt, dafl der/die/das
2465B/2455B/2445B

OSCILLOSCOPE AND ALL

INSTALLED OPTIONS inUbereinstimmung mit den Bestimmungen derAmtsblatt-Verfugung 1046/1384funkentstort ist.
Der Deutschen Bundespostwurde dasInverkehrbringen diesesGerates angezeigt unddieBerechtigung zur liberprufung
der SerieaufEinhalten derBestimmungen eingeraumt.

TEKTRONIX

NOTICE tothe user/operator: The German Postal Service requires that Systems assembled bythe operator/user of
this instrument must also comply with Postal Regulation, Vig.

1046/1984, Par. 2, Sect.l. HINWEIS fur den Benutzer/Betreiber: Dievom Betreiber zusammengestellte Anlage,
innerhalb derer dies Gerat eingesetzt wird, mu/3 ebenfalls den Voraussetzungen nach Par.

2, ziff. 1 derVig. 1046/1984 genugen. NOTICE tothe user/operator: The German Postal Service requires thatthis
equipment, when usedinatest setup, mayonly be operated if the requirements of Postal Regulation, Vfg.
1046/1984,Par. 2, Sect. 1.7.1 are complied with. HINWEIS fur den Benutzer/Betreiber: Dies Gerat darf in
Meflaufbauten nur betrieben werden, wenn die Voraussetzungen desPar.

2, zZiff. 1.7.1 der Vig. 1046/1984 eingehalten werden.

The2465B, 2455 B, and 2445B TheTEKTRONIX 2465B, 2455B,and 2445Bportable oscilloscopes havefour vertical
channelswith DCto400 MHz,250MHz,and 150 MHz bandwidths.

Deflection factors runfrom 2 mVto 5 Vper division, ina 1-2-5 sequence, with eitherl MUor50flinput
resistance,inchannels land2.EitherACoxDC input coupling isavailable atiMil.



Channels 3and 4 give0.1 Vor0.5Vperdivision, with 1Mflinputresistance, and DC coupling.Withthe standard 10X
probes, channelsland 2display 20mVto 50 V/divisionandchannels 3and 4displaylVor 5V/division.
Thetriggersystemworks automatically for mostsignals. They operate invarious modes, fromanychannel,
withoptimum couplings forawide rangeofsignals.

The 2445Btriggersfrom DCto 250MHz.The 2455Band 2465Btriggerfrom DCto 500MHz. Sweepspeedsrange from 1.5stolns
perdivision onthe 2445Band 2455Band to 500 ps perdivision onthe 2465B, includingthe effectsofthe XI
Omagnifierand the calibratedvariable between 1-2-5 steps.Horizontal displays include A-Sweep, B-

Sweep (delayed), Aalternated with B,and CH 1 (forX/Ydisplays).

The SETUPfeatures, AUTO, SAVE,and RECALL, savetime andprevent errors, whether youarea novice operatoror
amaster,AUTO Setup workswith almost any signal.Forrepeating measurements, the Save andRecall functions record
and restore asmanyas 30instrumentsetups, including the extended-function options.

Setups can berecalled either immediatelyor sequentially. Digitalreadouts oftime, voltage, scalefactors,
trigger levels, andauxiliary information alsosavetime andreduce errors.

WithParametric Measurements, common measurements suchas frequency, period, amplitude, pulse width,
dutyfactor,rise time, falltime, andpropagation delay canbe made automatically.

Each measurement activation displays the results intheCRT readout. Measurementresults remain on-screen until
any other button is pressed.

Forinstruments with serialnumbers B049999 andbelow withfirmware Version 1land aboveor forinstruments
serialnumbers B0O50000 andabove withfirmware Version 2 and abovethe followingfunction is available.

The RECALL button resets the instrumentinto the modeof operationitwasin prior toperforming the parametric
measurement orAUTOSetup.

With theavailable Counter/Fimer/Trigger (CTT),Option G@6orOption 09, measurementsrequire evenless effort
andgive better accuracy.

The CTTincreases trigger selectivity,especially indigitalsystems. Option09 includes the CTTanda 17-bit
WordRecognizer (WR).The available TelevisionA'ideo (TV) enhancement, Option 05, can trigger atanydesired
pointinaframe anditcan reduce theeffects of accoupling and huminavideo signal.The available DigitalMultimeter
(DMM) measures dcvoltage, dc current, acrmscurrent, resistance, andtemperature withfloating inputs.
2465B/2455B/2445B Operatorsi The 2465B, 245SB,and 244SB The WRaddsaWord Recognizer Probe connector on therear
panel The TV enhancement adds LINES, FLD1, andFLD2 Trigger Coupling.

The available GPIB interface accesses all controls and digital readings.

The interface adds GPIB status indicators, justabove the CRT. See the 24X5B/2467B GPIB (Option 10) Instrument
Interfacing Guide for information on integrating the instrument into aGPIB system.

The 2465BCT includes CTT and WR(®Option9) and GPIB (Option 10).

The 2465BDM adds DMM (Option 01) and also includes CTT and WR (Option 9) and GPIB (Option 10).The 2465BDVadds
TV (Option 05) tothe features of the 2465B DM.

illustrations atthe back of the manual show the instrument front and rear panels.

2455B/2455B/2445B Operators

wifirifia Preface Illustrations Tables OperatorsSafety Summary “jGenera!information Preparationfor Use Safety
LineVoltage Selection LineFuse Power Cord InstrumentCooling Start-up RepackagingForShipment 2 Operation
Fundamentals Parametric Measurements GettingaDisplay Assigning Parametric Measurements toAuto Setup Vertical
Horizontal TriggerControls VideoTriggering Readout Measurementswith Cursors VoltageMeasurements
DisplayOperation Signal Connections MagnifyWaveform Detailswith Delayed-Sweep B-Trigger Operation Delta-
Delay-Time Single-Delay-Time Measurements TimeInterval Measurement PrecisionTiming Triggered Delta-Delay-Time
Measurements TimeInterval

Resolution Measurement Updating Frequency.Period, andTotalize Counting Frequency Measurementwith External
Reference (Optionl E) DelaySweeps byEvent Counts Logic Triggering Word Recognizer Operation TheWord OutSignal
FrequencyLimitfor AutolLevel orParametric Measurements..

DMM Save andRecallOperation Page vi vii viii 1-1 1-1 1-1 1-1 1-3 1-4 1-4 1-5 2-1 2-1 2-2 2-3 2-4 2-6 2-6 2-9
2-10 2-13 2-15 2-15 2-16 2-17 2-18 2-19 2-20 2-21 2-22 2-23 2-25 2-25 2-27 2-28 2-28 2-32 2-34 2-35 2-35 2-35
2-36 iii 2465B/2455B/2445B0perators

Contents 3 Applications Peak-to-Peak Voltage 3_1 Absolute Voltages Using Cursors 3_1 Noise immunity 3_2 DC
Voltage Measurement 3,3 Amplitude Modulation 3_3 Frequency Modulation 3_4 Measuring Video Signals inIRE Units
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Operators Safety Summary Operators Safety Summary The general safetyinformation in this partof the summary is
for both operating and servicing personnel.

Specific warnings and cautions will befound throughout themanual where they apply and do not appear in
thissummary.

Terms In This Manual

CAUTION statements identify conditions or practicesthat could resultin damage tothe equipment or other
property.

WARNING statements identify conditions orpractices that could resultin personal injury or loss oflife.
Markedon Equipment

CAUTION indicates apersonal injury hazardnot immediately accessible asone readsthe markings, orahazard to
property, including the equipmentitself.

DANGER indicatesapersonalinjury hazard immediately accessible as one reads themarking. Symbols In This Manual
This symbol indicates where applicable cautionary orother information isto be found.

Formaximum inputvoltage seeTable 6-1. As Marked on Equipment ff DANGER - High voltage.

Protective ground (earth) terminal.

ATTENTION -Refer tomanual. viii 2465B/2455B./2445B Operators

OperatorsSafety Summary Power Source This productis intended to operatefrom apower source that doesnot
applymore than 250volts rmshetween the supply conductors or between either supply conductor and ground.A
protective ground connection bywayof the grounding conductor inthe power cordis essentialfor safe operation.
Grounding theProduct This productisgrounded through thegrounding conductor of thepower cord.To
avoidelectrical shock, plug the powercord into aproperly wired receptacle before connecting tothe product
input oroutput terminals.

A protective ground connection bywayofthe grounding conductor in the power cordis essential for
safeoperation.

Danger Arising From Lossof Ground Uponloss of the protective-ground connection, all accessible conductive
parts (including knobs andcontrols that may appear to beinsulating) canrender an electric shock.
UsetheProper Power Cord Useonly thepower cordand connector specifiedfor your product.

Useonlyapower cord thatisin good condition. Fordetailed information onpower cords and connectors seeTable 1-
1.

Usethe Proper Fuse Toavoid firehazard, useonly afuse of thecorrect type,voltage rating and current rating
asspecifiedin the parts list foryour product.

DoNotOperate in Explosive Atmospheres Toavoid explosion, donotoperate thisproduct inan explosive atmosphere
unless ithasheen specifically certifiedfor such operation.

Do Not Remove Covers or Panels To avoid personalinjury, do not remove the product coversor panels.

Do not operate theproduct without the covers and panelsproperly installed.
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Tektronixx* MANUAL CHANGE iNt-GHMAliuN (XMMT1CDiaf£3CZUCNCe Date: 07-05- 90 Change Reference: M73Q06 Product:
2465B/2455B/2445B Operators Manual Part Number: 070-6860-00
DESCRIPTION ProductGroup 38
EFFECTIVE SERIAL NUMBERS: 2445B BQ600000 PAGE! Change thefirstandsecond paragraphs to: The
TEKTRONIX 2465B,2455B, and 2445Bportable oscilloscopes have four vertical channels withDCto400 MHz,250
MHz,and200 MHz bandwidths.

. Thetrigger systems workautomatically formostsignals. They operate invarious modes,fromanychannel, with
couplings forawiderange ofsignals.
The2445B triggers fromDC to300MHz.The 2455Band 2465BtriggerfromDC to500MHz. PAGE 6-3,6-5,and 6-6 Change the
2445BVerticalDeflection System -Channel land Channel 2, andVertical Deflection System- Channel3 and Channel
4specificationsto: -3 dBBandwidth 2445B +15°Cto+35°C DCto 200MHz.® - 15°Cto+15°Cand DCtol75 MHz.
+35°Cto +55°C -4.7 dBBandwidth 2445B +15°Cto +35°C DCto200 MHz. a - 15°Cto+15°Cand DCtol75 MHz.
+35°Cto +55°C StepResponseRiseTime 2445B <1.75 ns. Page 1lof2

PAGE6-7 and 6-8 Chang*x the 2445B Triggering specifications to: Minimum P-P Signal Amplitude for Stable
Triggering from Channel lor Channel 2 Source 2445B DC Coupled NOISE REJ Coupled 0.35 division from dcto 50
MHz; increasing to 1 .0division at 200 MHz and 1 .5 divisions at 300 MHz.

<1 .2 divisions from dcto 50 MHz; increasing to3.0 divisions at 200 MHs and 4.5 divisions at300 MHz.
ACCoupled LFREJ Coupled 0.35 division from 60 Hzto50 MHz; increasing to 1.0division at200 MHz and 1.5
divisions at 300 MHz.

Attenu- atessignals below 60 Hz. 0.50 division from 80 kHzto 50 MHz; increasing to 1.0 division at 200MHz and
1.5divisions at300 MHz.

2445B PAGE 7-3 <100 ps with5 divisions of 200 MHz at 1ns/division.

Change the 2445B Standard Accessories to: Probes (10X, 1.3m) with Accessories P6137 PAGE 7-5 Change the 2445B
Standard Accessories to: Probe Package P6137 Page 2 of2

1 General Information

Preparation for Use Safety Before connectingthe oscilloscope toapower source, read entirely both this
sectionandtheSafety Summaryatthe frontofthis manual.

Be sureyouhave the trainingrequired tosafelyconnectthe instrument inputstothesignals you will be
measuring.Refer totheSafetySummary forpower source, grounding,andother safety considerationspertaining
totheuseof theinstrument.

LineVoltage Selection Thisinstrument maybedamaged ifoperatedwith theLINE VOLTAGE SELECTORswitchsetfor
thewrongapplied ac input- source voltageor if thewronglinefuseis installed.

Theoscilloscope operatesfrom either al 15-Vor a230-Vnominal acpower- line withanyfrequency from 48 Hzto440Hz.
Beforeconnecting the powercordtoapowersource, verify thatthe LINE VOLTAGE SELECTOR switch, locatedonthe rear
panel (seeFigure 1-1), is setcorrectly (seeTable 1-1)andthattheline fuseis correct.Toconvert theinstrument
foroperation ontheotherline-voltage range, movetheLINEVOLTAGE SELECTOR switch tothecorrect nominal ac source-
voltage setting.Thedetachable power cordmay haveto bereplacedto match the particular power souzce.

Line Fuse To verifythe instrument power-input fuserating, dothefollowingsteps: 1. Pressthe fuse-holdercap
andrelease it withaslight counterclockwise rotation.

Pulithecap(with theattached fuseinside) outofthefuseholder. 2. Verify that the fuse isofthe typelistedonthe
backoftheinstrument.

Then installtheproper fuseandreinstall the properfuse-holder cap. The two typesoffuseslistedarenot directly
interchangeable; theyrequiredifferent typesoffuse caps.Forinternational power cordoptions, a5x20mmfuse
holdercapisincluded inthe accessory pouchforusewith 1 ,6A,250V, 5x20 mm(IEC 127) fuses(notsupplied).
2465B/2455B/2445B0perators 1-1

General Information

Table 1-1 Power Cord and Voltage Data Plug Configuration Option Power Cord/ Plug Type Line Voltage Selector
Reference Standards 11 U.S.

Std. U.S. 120 V 115V ANSI C73.11 NEMA5-1 5-P IEC 83 UL 198.6 A1 EURO 220 V 230V CEE(7), II,IV,VII IEC 83 IEC
127 A2 UK B 240 V 230V BS 1363 IEC 83 IEC 127 A3 Australian 240 V 230V AS Cl12 IEC 127 A4 North American 240V
230V ANSI C73.20 NEMA6-1 5-P IEC

83 UL 198.6 'W&K " A5 Switzerland 220 V 230V SEV IEC 127 a A 6A > xype Cfuseis also installed inside the plug
ofthe Option A2 power cord.

AReference Standards Abbreviations: ANSI- American National Standards Institute AS -Standards Association of
Australia BS- British Standards Institution CEE- International Commission on Rulesfor the Approval of



Electrical Equipment IEC- International Electrotechnical Commission NEMA- National Electrical Manufacturer's
Association SEV - Schweiaervischer Elektrotechnischer Verein Ul- Underwriters Laboratories Inc.
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General Information LINEFUSE

POWERCORD LINE SELECTOR

RECEPTACLE SWITCH 6014-01

Figure 1-1. Lineselector switch,line fuse, and detachablepower cord. Power Cord Thisinstrumenthasadetachable,
three-wire power cord with athree-contact plugfor connectiontoboththepower sourceand protective ground.

The power cord issecured to therear panelby acord-set-securing clamp, The protective- groundcontacton theplug
connectsthrough the power-cord to the external metal parts of theinstrument.For electrical-shock protection,
insert thisplugintoapower-source outletthat hasaproperly grounded protective-ground contact.

Instruments areshippedwith therequired powercord asordered by the customer.Available power-cordinformation
ispresentedin

Table 1-1,and part numbers arelistedin "Options andAccessories" (Section 7). Contactyour Tektronix
representativeoriocai Tektronix Fieid Officefor additional power-cord information.
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General Information Instrument Cooling To prevent instrument damage from internally generated heat, adequate
airflow must be maintained.

Before turning on the power, verify thatthe spaces around the air-intake holeson the bottom of the cabinet
andthe fan-exhaust holes inthe rear panelare free ofany obstruction toairflow.

Start-up The oscilloscope automatically performs aset of diagnostic tests eachtime the instrument is turned
on.

These tests warn theuser of any available indication that the instrument may not befully functional.

The tests run forseveral seconds after power is applied.If nofaults are encountered, the instrument operates
normally.

A failure ofany of the power-up testswill be indicated byeither aflashing TRIG'D indicator on the instrument
front panelor abottom-line readout onthe CRTinthe form: TEST XX FAIL YY (where XX isthe test number and YYis
the failure code of thefailed test).

If afailure ofany power-up test occurs, the instrument may still beusablefor some applications.

To operate the instrument afterapower-up test failure, press the A/BTRIG button.

Even ifthe instrument then functions for your particular measurement requirement, it should be repaired by
aqualified service technician at the earliest convenience.

Additional information onthe power-up tests may be found in AppendixCatthe rear ofthis manual.

Consult yourservice department, your local Tektronix Service Center, or nearest Tektronix representative if
additional assistance isneeded.
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General Information Repackaging For Shipment Ifthis instrument is to beshipped by commercial transportation,
it should be packagedinthe original manner.

The carton and packaging materialin which your instrument was shipped to youshould beretained for this
purpose.

If theoriginal packaging isunfit for use oris not available, repackage the instrument asfollows: 1 .

Obtain acorrugated cardboardshipping carton having inside dimensions at leastsixinches greater than
theinstrument dimensions andhavingacarton teststrength of atleast 275 pounds.

2.Ifthe instrument is tobe shipped toaTektronix Service Centerfor service or repair, attach atag to the
instrument showing the following: owner ofthe instrument (with address),the name of aperson atyourfirm who
can be contacted, complete instrument typeand serial number, anda description of theservice required.

3.Wrap the instrument with polyethylene sheeting or equivalent toprotect the outsidefinish and prevent entry
ofpacking materials into the instrument.

4. Cushion the instrument onallsides bytightly packing dunnage or urethane foam betweenthe carton and
theinstrument, allowing three incheson each side.

5. Sealthecartonwith shipping tapeorwith an industrial stapler. 6. Markthe addressof the Tektronix Service
Center and yourreturn address on the cartonin one ormore prominent locations.
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2 Operation

Operation Operation Fundamentals Like any oscilloscope,this instrument draws agraph of voltage asafunction of
time.The VERTICAL controls,marked off byaheavy grayline, define thevoltage axis of the display
RFft/DIVV1dMACanrl hnri7r.n%*?1 oncmnM - —« — vvrv- ; % t « ‘v ‘V MWi itviIiQiiI IIV1 1 WIIIIVr-x1 **>%%.
tir-ns-.nw,1A UICUIIIC QAIO the display.The TRIGGER controls, marked offby agreen box,definethe signals
required toinitiate sweepsacross the time axis.

The controlsunder the CRT affect the display but not thewaveform.

Parametric Measurements The Parametric Measurement function providedin the instrument gives quick accesstothe
parameters ofyour input signal.

Toobtain aparametric measurement, simply pressthe MEASURE button and select the desiredfunction from the
displayed menu.



The function is selected by pressing the button inthe VERTICAL MODE area that occupiesthe same relative
position asthedesired menu selection.

The measurement function will automatically scaletheinput signal before making the measurement.

Parametric measurements requirerepetitive signals for reliable results. Measurements onnon-repetitive
signalswill produce unpredictable results.

Repetitive signals that haveperiodic bursts of signal transitions will also produce unpredictable results.
Parametric measurements canonly be performed onsignalsin CH1 orCH2. An error message will bedisplayed if CH
3, CH 4, orADD are selectedfor parametric measurements.
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Operation GettingaDisplay 1 .Connectaprobefrom the input ofaVertical channel to asignal.

2. Select the channel using theVertical MODE buttons. You mayselect any combination ofvertical channels.
(Ifyouare using the standard accessory probes, make sure the CH 1 and CH2 input are not set at50 fl1.)

3. Press AUTO Setup to initialize vertical, horizontal, trigger, and display intensity for ausable display.
(If STEP isilluminated, first push RECALLto extinguish it.) 4. Ifthe resulting display isn't exactly what you
want, adjust the appropriate VOLTS/DIV, SEC/DIV, POSITION, or Trigger controls.

Characteristics of AUTO Setup With one channel. Auto Setup centers the 0-voltlevel and makes the vertical
display aslargeas possible, within the graticule.

Withmore than one channel, the 0-volt levelsof CH 1, CH 2, CH 3, and CH 4areset at +2, 0, -2, and -3
divisions from center, respectively.

When ADD is displayed, the 0-volt level of CH 2 is setat -2 divisions.

AUTO setsSec/Div within the range from20 ns to2 ms, toshow two tofive cycles of most signals.

With narrow, low repetition-rate pulses, thesweep runs faster to stretch outthe display, with the appropriate
trigger slope.

AUTO Setup sets the trigger for Auto Lvl Mode, Vert Source, DCCoupling, and Min Holdoff, withlevel at the
midpoint between signal peaks.

The

STEP/AUTO EXT SWITCH connector on the rearpanel produces the same functions as the

STEP/AUTO button, in response toaswitch closure orTTL-low signal. The following function isavailable for
instruments with serial numbers B049999 and below with firmware version 11 and above or for instruments with
serial numbers BO50000 and above with firmware version 2 andabove (see

Appendix A - EXERO4 to determine firmware version). AUTO Setup canalso be activated by pressing any probe ID
button if configured to perform anAUTO Setup using the PROBE Configure menu.

The operator can configure theprobe ID to perform oneof four possible outcomes (1DENI AUTOSetup.

INIT@50%, orSTEP). Once configured, the instrument will maintain the selection until modified again by the
operator.

The following function isavailable for instruments with serial numbers B049999 and below with firmware
version 10 and below or for instruments with serial numbers BO50000 and above with firmware version land
below (see

Appendix A - EXERO4 to determine firmware version). AUTO Setup can also be activated by pressing any probe ID
button twice in 0.5second.

See”Save and Recall Operation" for the sequence function of Step/Auto.
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Operation Assigning Parametric Measurements to the Auto Setup Function AnyoftheParametric Measurements can
beassigned totheAuto Setup function.

When Auto Setupis activated, the assigned function is performed as well astheAuto Setup.

To assign afunctionto AutoSetup: 1. Push MEASURE. 2. iftheCTT is present, selectMOREfrom the menu.
Otherwise goto Step 3.

NOTE To selectitems from amenu, simply press the vertical mode button that hasthe sameposition asthe
desireditem inthe menu.

3.Select

CONFIGURE from themenu. 4.Select AUTOfrom the menu. 5. Selectthefunction tobe performed with each AutoSetup
by pushing the appropriate MODE button.

Activating AUTO Setup fromthe Probe Thefollowing function isavailable for instruments with serial numbers
B049999 andbelow with firmware version 1land above orfor instruments with serial numbers BO5000Q andabove
with firmware version 2and above (see

Appendix A - EXERO4 todetermine firmware version). Pressing the probe identification button on anyTektronix.
Inc. probe will shift the associated trace and replace theassociated scale factor withID, PROBE

CONFIGURE menu. AUTO Setup,INIT@50% or STEP can also beassigned tothe probeID function.

To assign afunction to probe ID: 1. PushMEASURE 2.IfCTT is present, select MORE fromthe menu.

Otherwise, goto Step 3. 2465B/2455B/2445B Operators 2-3

Operation

NOTE To select items fromamenu, simply press the vertical mode button that has the same position asthe
desired item in the menu.

3. Select

CONFIGURE trom the menu. 4. Select PROBE from the menu.



5. Finally, select the function to be performed with each probe ID by pressing the appropriate MODE button.
If AUTO Setup function is selected, any measurement assigned tothe AUTO Setup is also performed.

The following function is available for instruments with serial numbers B049999 and below with firmware
version 10 and below or for instruments with serial numbers BO50000 and above with firmware version 1
andbelow (see

Appendix A - EXERO4 to determine firmware version). Pressing the probe identification button on any Tek probe
will shift the associated trace and replace the associated scale factor with ID.If the probe identification
is pressed twice in 0.5 second, theAuto Setup function is activated.

Any measurement assigned to the Auto Setup function isalso performed.

Vertical For voltage measurements, set

VOLTS/DIV VAR fully clockwise. For bestaccuracy set

VOLTS/DIV forthe largest display possible. Input Coupling Use IMfl DC input mode for most applications.

This mode is compatible with the standard accessory, high-impedance probes anditdisplays logic levels and dc
levels of static signals.

Use the pair of buttons near the CH land CFf 2 inputs to select input coupling, CH 3and CH4 inputs are fixed
at1lMo DC.

GND input mode shows where the 0-volt level will be displayed with DC coupling.

UseAC coupling for the special cases where you need tosee small signals on large dc voltages.

Use the50 XT DC input mode for the best possible vertical performance with active probes, 50-flsignal
sources, and low-impedance passive probes.

A low-impedance probecan present less than 2 pF load to the signal-source, in parallel with 500 Cl or 5000 XT
with 10Xor 100X attenuation.
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Operation InputConditioning for Video Signals Videosignals can bedistorted byac coupling orby low-frequency
interference.

Theavailable Television/Video (TV) enhancement addsa TVCLAMP tothe CH 2 input to eliminate such distortion.
TousetheTVclamp: 1 .Apply acompositevideosignal to CH 2. 2. SelectCH 2 Trigger Source and setSLOPE to the
displayed polarity of the syncpulses.

3.Setthe CH2input to TV CLAMP bypressing the upper input-coupling button for CH 2until thereadout shows
'TVC".The "backporch" ofthe videosignal willbe locked toafixedlevel.

KeeptheTVClamp turned offwhen thetrigger sourceis not composite video orcompositesync, topreserve normal
operation of Channel 2.Leave the rear-panel

CH2SIGNALOUT unloaded toavoid aminor distortion in thevideo signalwhen TV Clamp is on.

Channel Selection Using theVertical MODEbuttons, you candisplay anycombination ofthefour vertical channels.
Tomanually switch between CHland another channel, with minimum buttonpushing, deselect CH1 and press
thebutton forthe other channeltoturnit onandoff;CH lisdisplayed when all otherverticals areoff.
ADDandINVERT Press ADDtodisplay thealgebraic sum of CH landCH2. Select INVERT to changethe sense of theCH
2waveform ortosee thedifference between CH 1 and CH 2ontheADDtrace.If you useADD, theCH landCH 2VOLTS/DIV
settings should beequal.

Parametric measurements will notwork if ADD isselected. Choosing CHOPorALT Withtwo ormorechannels, the
display is time-shared.

Chop modedisplays each channel forashort time and multiplexes during thesweep togive the appearanceof
displaying all channelsat once.Chop works betterthanAlt for sweeps slowerthan ims/division and for low
repetition-rate signals that make the displayflicker, upto 2 jis/division.

Alt mode displays eachchannel for the duration of acomplete sweep.

Alt givesa"cleaner" display ofmultiple channels than Chop does and isusually preferred at moderate
tohighsweep speeds.

20MHz BWLimit Thismodecan giveyouasharper trace byeliminating high-frequency interference.Before using it,
checkto make sure itdoesn’t distort the waveform.
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Operation Horizontal TheASweep isthe only horizontal function youneed for most applications.

TheASWP indicator ison when the A-Sweep is displayed. To make sure the A-Sweep is displayed, press AUTO Setup
and push SEC/DI Vin.

You can also restore the A-Sweep display bypushing the SEC/DIV knob in and turning it counterclockwise until
the ASWP indicator lights.

If bothA SWP and BSWP indicators are off, push SEC/DIV in and turnit clockwise to escapethe X/Y display mode.
TheXI OMAGnifier expands the center of the unmagnified waveform. For best measurement accuracy, set SEC/DIV
for the fastest sweep that will display the interval of interest and set VAR fully clockwise.

See "Delayed Sweep Operation" for more information aboutBSweep, BTrigger and trace separation.

Trigger Controls For "hands-off" triggering with most signals, select Auto Lvl Mode, Vert Source DC Coupling,
and MINimum Holdoff.

Auto Lvl mode, with LEVEL in the center halfof its range, setsthe trigger point near the midpoint between
signal peaks.

When LEVEL isset tothe - or + end ofits range, this mode initiates triggering near the 10% or 90%point
between signal peaks.



You can select alevel anywhere in about the middle 80% of thesignal amplitude.

Once set,the level doesn't change unless the signal ceases totrigger thesweep.

The sweep free-runs without atrigger signal. With signals below 50 Hz, AUTO LVL may not find the correct
level.

Ifthe signal is below 50Hz but greater than 10Hz, youcan change the minimum frequency atwhich Auto Level will
work byusing the MINFREQ entry under the measurement

CONFIGURE menu. See “Frequency Limit for Auto Level or Parametric Measurements" for more information.

With Auto Lvl mode and Vert Source, the displayed channel orthe first one ofamultichannel display supplies
the trigger signal.

Auto mode maintains the trigger level setting and the sweep free-runs if the signal doesn tmeet the
triggering requirements.
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Operation Use Autoformonitoring logic signals. SettheLEVEL control to the mean threshold ofthelogic
system,+1.4Vfor TTL.

Thesweep thentriggers onvalid transitions and free-runs to show static highs andlows.

Normalmode producesasweeponly whenthetrigger signal meetsthelevel and Slopecriteria. UseNormal mode for
infrequentevents anderratic signals.

SglSeqmode acceptsonetriggerfor eachsweep in thedisplay. Press thelower Modebutton to armthetrigger
andilluminate the READY indicatorforeach sequence.

Withamulti-trace display, asequencecomprises up to sixteensweeps. Use Sgl Seq to detectarare
eventortoeliminate all butthefirstoneof achaotic burstofpulses.

Setthetrigger forthesignalof interestin Normal mode.Then press thelowerMode button to selectSgl
Seqandilluminate the READY indicator.To detectthe occurrenceofarare event,display asingle trace andarmSgl
Seqwiththe triggersetfor theevent.Periodically check to see if READY ison.If aburstof trigger
eventsoccurs,thesweep runs once for eachtrace displayed andREADY extinguishes.

Trigger Source Choose asingletrigger source tocorrectlydisplay thetiming relationships amongmultiple
channels.

Choosethe channel withthe lowest-frequency signal to avoid ambiguousdisplays. With Verttrigger
source.AutolLvltrigger modeorChop vertical mode automaticallyselectsasingle trigger source, thefirst oneofthe
displayed channels.

UseacompositeA-Trigger sourcetocompare asynchronoussignals. To generate acomposite trigger,selectVert trigger
source, atrigger modeother thanAuto Lvl,andAlt verticalmode.

Trigger Coupling Fornoisy signalsor signalswith strongly interfering components. Noise Reject,HFReject,
andLFReject coupling give addedselectivity.

ACcoupling continuestriggering when the dc level ofthe signal changes. 2465B/2455B/2445B Operators 2-7

Operation Trigger Slope Press SLOPE to select the rising ( + ) orfalling (-) edge of the signalto trigger the
sweep.

Trigger Level INIT@50% sets the trigger level near the midpoint between signal peaks,in any mode.

Some signals below 50 Hz may not produce the correct level setting.

LEVEL gives you complete freedom to choose the most appropriate threshold voltage onasignal to initiate
sweeps, in case neither theAuto Lvl mode nor INIT@50% providesasuitable threshold.

Trigger Holdoff With irregular signals such as bursts, the Trigger HOLDOFF setting can improve display
stability.

Also, if the signal hasafixed patternof variation from cycle to cycle, some modes of the signal may be
omitted from the display.

Changing the Holdoff setting can force the instrument todisplay all the modes of the signal.

Normally, HOLDOFF should be set atMIN. If you must use HOLDOFF to achieveastable display, parametric
measurements will not function correctly.

2-8 2465B/2455B/2445B Operators

Operation VideoTriggering TheavailableTelevision/Video (TV)enhancement addsTVLINES, FLD1 , andFLD2 Coupling
totheA-Trigger.SeeAppendix Ato changethe line-number format andthe sync polarityautomatically selected when
you select TVtriggering.

Totrigger atthe videoline rate: 1 . Select acompositevideosignalas thetrigger source.

2. Select LINEScoupling. 3. SetSLOPE tothepolarityof thesync. To trigger ataspecificvideoline:
1.Selectacompositevideo signal as thetrigger souzrce.

2.SelectFLD1 , FLD2,0rALTcoupling. 3.SetSLOPEto thepolarityofthe sync. 4. TurnFLDLINE # (A) tothe
desiredlinenumber.

Whenyouincrement ordecrementtheline number outside therangeofthe selectedfield, the other
fieldisautomatically selected.

With ALTfieldcoupling, the line numberisreferred to the beginningof bothfields. Thetriggerlevelcanbe adjusted
tovarythe actualsynctrigger point.This canbe usefulwhentriggering onnoisyvideo signals, INIT@50% resetsthe
trigger point to mid-range.

Tocomparetwovideo signalswith thesame formatthatarenot perfectly synchronized, suchasfromacamera
andaVCRorfrom theinput and outputofatime base corrector: 1.Displaythesignals onCH1 andCH 2, withAltVertical
mode.



2. SelectVERTTrigger Source,andALTfield triggercoupling. 3. TheCH1 display triggerson fieldl andthe CH2
display triggers onfield 2.

TV Lines trigger coupling withmultiplevertical channels, AltVerticalmode, and Vert Triggersource
produceunpredictable results.

A“A" symbolwiththe linenumberdisplay showswhen the

A/FLDLINE #control canchangethelinenumber. IfAV,At,or 1/Atis on,press atriggerCoupling button to redirect
thecontroltoline number selection.

PressAVorAttoredirect the control to cursoror delayadjustment.The first push redirects thecontrol.

A secondpushwill change theAfunction ortriggercoupling. 2465B/2455B/2445B0Operators 2-9

Operation If you magnify the vertical display beyond thegraticule, thetrigger may be degraded.

To avoid trigger overload, use one channel for display and another channel with an appropriate video signal
asthe trigger source.

A composite sync signal can be used forthe trigger source as wellas composite video.

Readout To aid waveform interpretation, the readout shows scale factors, delta



Ordering Information

OPTION DESCRIPTION

Includes 8,16, 24,32, 40,48, 56, or64.

Available from Aumictech

Used and refurbished unit evaluated in-house. Calibration: N/A — off-catalog OEM
datasheet. See OEM documentation - Not listed on Aumictech inventory.

Request a quote: sales@aumictech.com - +1(484) 841-9341

Aumictech NIST-traceable calibration - SAM registered -
788 S 500 E, Pleasant Grove, UT 84062 30-day returns
sales@aumictech.com - +1(484) 841-9341 NAICS 423690 - 811210 - 541380
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