TE K 100 MHz
FOLIR-CHARNEL QSCII LD

2240 Series Portable An

IEd 2245A/
2246A/2247A

TYPICAL APPLICATIONS

* Logic Desigh and Repair
* Communications

* Power Supply Dealgn

* Manufacturing

BENEFITS

* 3 Year Warranty—5 Year Opticnal
= UL Listed, CSA Certlfled
* Measurament Productivity

FEATURES

* 100 MHz Bandwldth, 4 Chanrels

* Auts Satup

* On-Screen Scale-Factor Readouts

* SmarCursars™ Track Volimeter
Meagurements and Trigger Lavel
and Ground (2246A/2247A)

= Time Measurements with Cursors

* Store/Recall of 20 Front-Panei
Setups (2246A/22474)

« Yolit, Time, 1/Time Cursors

* Maels or Exceeds MILT-288000 for
Harsh Environments (2248 Opt 1Y
and 2246 Mod A}

180 To order, call your local Tekironlx Safes COffice,

Ta  F9v¥d

alog Oscilloscop

* Hands-Cif Vollmeter Maasureimants
+Peak, Peak to Peak Gated +Peak,
Gated Peak to Paak, DC
{2246A/2247h)

= Auternatic Rise/Fall Time
Measurementg (2247A)

* Automatic Propagation Dalay Time
Measurements (22474)

* integrated Counter Timar {2247A)

* Gated Counter Measurements
(2247A) )

* Dalayed Sweep Cursors (2247A)

= Fregquency Ratlo Maasuremants
{2247A}

* Operator Error Messagas

Highar Performance, Lower Price

The performance/price ratio for portable
escilloscopes has been Substantially
upgraded. No other portable scope can
offer the range of productivity enhane-
ing featurez and performance charace
teristics at a comparable low price as that
offered by the Tektronix 22454, 29464
and 2247A,

Featuree That Promote Praductlvity
Aute setep of the front panel auoto-
rnatically adjusts vertical, horizontal, trig-
gering and display controls to display the
waveform, no matter where they were

Toll free: 1-800-426-2200, Ext. 93,

es

previously set. Store and reeall an
battery-backed fromt panel configurs-
tions, which aid in repefitive mesas.
urements (22464 and ZE47AY

More Triggering Flexibilty

Hands-free triggering, made poszible by
the Anto-Level mode, automatically
places a stable display of almost ANy
waveform on sereen. The LT, HF, and
Noise Reject modes, together with g
10-to-] holdoff mnge, deliver stable trig-
gering on complex waveforms, The bili-
in TV Lime and TV Field Triggering
capability extends measurements to most
video-related applications with pertor-
manee for the hroadrast industry.

Performance Plus

The New 2246A, 22464, and Pod47a
oscilloscopes have low-noise vertical
gysterns that produce sharp, bright tracas,
Thelr 2-ns time base and 100-MHz band-
width bring cut the details on high-speed
signals and render measurements with
good timing resolution.

Low-level gignal measurements se easily
mmanaged by the 2 mV/div vertical sensi-
tvity (2 mV bandwidth is 90 MHz) and by
trigger sensitivity that extends to 0,35 div
al 25 MHz (1.0 div at 150 MHz).

Voltage Measurements With the Push

of a Button

A pushbutton-activated measurement
system on the 22484 and 22474
erhances productivity even more. This
scope quickly turns out virtually hands-
off measurements of +peall, —pesk,
beak-to-pesk, de, and gated volts, al] with
the convenience of on-sereen readont of
values,

If more visual indication 15 desired, the
unique cursor aystem can provide feed-
back showing exactly where on the
waveform an automatic messnrement is
being made. These feedback Cursors,
when selected, even show #round and
trigger-level locations.

There js also the ability to yse cursors
manually to make point-to-point time and
voltage Ineasurements. Thiz inelndes
lme-interval measurements hetwear s
point on the reference waveform and a
polot on any of four other displayed
waveforms,
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Counter/Timer Productivity

The new 28474 delivers the cryvstal con-
trolied timing accuracy and extrz
measurement productivity power you
need for digical avacems. Frequency,
period, and width are measured directly
from the scope’s vertical inputs, Time in-
tervals can be measured with push-
button ease. The 2247 A ic easily et up
o perform gated time messurements; this
allows the user to select specific start and
stef points for the counter measerenmeant,

Automatic measurements are key in im-
proving measurement productivity. The
9247A can autormatically measure rise
and fall tines [both 10-50% and 20-50%)
and propagation delay times These
measurement setups can be saved in the
soopes slorefrecall memory, ither to be
recalled later or used as part of a se-
quence. Recalled measurements are then
completely automatic and require no
operator intervention.

With the Totalize mode, you can record
the passing of unusnal events or verify &
burst of events on any vertical channel.
Frequency Hatio can be useful in compar-
ing the frequencies of two input signals.

Cursovs after delay are possible on the
2ATA | allowing AcoUrate Neasurerments
to be made of expanded wavelorins

Coupled with all these advanced
measitement capabilities are agser aids to
further simplifv operation, such as; user
profpting and providing status and er-
ror messages to guide instrument setup.

The 2247 A provides high accuracy and
resolution measurements. It also provides
an external time base input so ¥ou can
provide your own time base standacd to
further increase accuracy.

Three-Year Warranty

The 22454, 22454, and 2247A are
coversd by the Tektronix three-year in-
strument warranty, making ownership
more cost effective than ever

CHARACTERISTICS

Characteristics are common ba the 23464,
22462 and 2947 A, except where indicated.

VERTICAL SYSTEM
Daplay Modes—CH L, CH 2, CH 8, GH 4, Add
{CH 14+CH 23, Invert (CH 2), Alternate and
Chopped dicptay switching for all channels,
Bnd 20-MH: bandwidth limiting

FOUR-CHAM Ii CL OLCHLOSCOPES

CHANMEL 1 AND CHAMMNEL 2
Frequency Responge (- 8 dB Bandwidth)—
G0 MHz: 0 co 35%0; D0 MH=: 38 to 30°C (100
BMHz 35 to BRSCL*:

AC Coupled Lower — 3 dB Fregueney—10 He
or less with 1X probe. 1 Hr or kese with stan-
dard arcessory 10X probe.

Rige Time— =3 3 ns for temperatures from 0
to +36°C. =3.9 ns for temperafures Trom +35
to +50°C (rise times calculated from:
Iy =036 BW).

Deflection Factor Bange—2 mVdiv o 6 Vidiv
in a 1-2-5 seguence of 11 steps.

Maximum Error— + 5% 15 to 35%C (add £1%
frorm © to 1570 and from 35 to S0°C).
Variable Range—Continuously variable be-
tween Voltz/Div step settings. Increases step
satting by at least 2.6 VAdiv

Unecalibbrnted Indicators— =2ymbal appears
on-sereern when deflection factar is hetween
calibrated Yolte/Dlv step settings.

Channel Isolacion—50 dB or more attenua-
tion of deselected channel at 10 ¥He. 34 dB
or more a1 100 MHz (measured with an eight
div input signal and equal Volt=Div settings on
both channels from 2 mbadiv to 0.5 Vidiv)
CH 2 5ignal Delay With Respect &0 CH 1—
<200 ps difference (400 pa*t).

Input Characteristics-—1 M -I% (2%=*9
shunted by 20 pF +0.5 pF (1 2 pF-1). Maxdimom
[nput Voltage: 400 V (de-peak ac); BO0 V ac
p-p at 10 kHz or less.

Common-Maode Rejection Batio (ADD Mode
With CH 2 Inverted) —At least 10:1 ac 50 MHz.
ifor common-mode gignals of eight div or less
and with Var VoltaDiv carntrol adiusted for best
CMER at 50 kHz ac any Volts/Div aatting). (25:1
ar 16 MHz, 10:1 a1 100 MHz ")

Trace Drift—Between YoltsDiv Step Settings:
0.2 div or less. Var Volts'Thv Rotated Between
Extremes: 1 div or less. Inverting CH 2: | div
or less, Between Gnd and TKC Inpur Coupling:
<08 mV from & to +35°C; <2 mV fram 35 1o
50°C,

Positton BRange—At least
araticule center {+14 div*!).

CHAMKNEL 3 AND CHANNEL 4
Frequency Besponse—Saime as CH L and CH 2,
Rise Time--3ame as CH 1 and CH .
Deflection Factar—3ettings: 0.1 Vidiv and 0.6
Vediw,

Maximmum Error—&ame as CH 1 and CH 2.
CH Isolation—354 dB or more attenuation of
dasslected channel at 100 MHz (measured with
an eight div ionpot signall,

CH 4 &ignal Delay With Respect to CH 3—
<800 ps difference (=400 ps*!).

Tnpot Characterigtics—1 MI +1% 2%
shunted by 20 pf £0.5 pF (£ ZpF*n. Max In-
put Voltage: 400V (do+ peaks ac]; 800 ¥ p-pac
at 10 kHz or less.

Trace Shitt—Between VoltgDiv Settings: 1
div or Iess

Position Hange—Same as CH | and CH 2.

T REAS Optinn Y (Mod AJ

1l div from

To order, call your local Tekironix Sales Office, or call Tek's Mational Marketlng Center.

Tall free: 1-200-426-2200, Ext. 99.

2200

SERIES

ALl CHAMNMELS
Low Fregqueney Linearity— =006 div com-
aressian or expanston of a 2 4iv, center-soreen
signal when positiooed anywhere within the
gratlovle area.
Bandwidth Limit—Reducss upper -3 dB
bandpass o a lmlt of 17 ta 23 MHz. {15 to
25 MHz=1).
Trace Separatlon Range—-—4 div.
Chop Mode Switching Rate—f25 KHz + 10%.
{H 3 or CH 4 5ignal Delay With Respect to
Eicher CH 1 or CH 2— <400 ps differenca
(BOO pa*t).

HORIZONTAL SYSTEM

Display Modea—a (main aweep), A Altermate
with B (delayed sweep), and B In XY mode,
CH 1 provides X-axis {horizontal} deflection.
A Sweep Time Base Range--0.E5 sdiv to
20 nisidiv in a 1-5-5 sequence of 24 steps. X10
magnification extends fastest sweep rate to 2
nafdiv.

B Sweep Time Base Bange—5 maidiv to 20
ne/div in & 1-2-5 sequence of 21 steps. X10
magnification extends fastest sweep rate to 2
na/div

Variable Timing Bange—Continuously
varlable between Sec'Div calibrated step set-
tings. Extends slowest A sweep and B sweep
spreeds by a Factor of a least 2.6 times, Affeots
the A Sec/Div secting with the A display mode;
affects the B Sec/Div setting with the Alt and
B modes.

A Sweep Timing Accuragy™?

Range Unmagnificd Magnlfied
+15 t +35°C =20y =364
0 +1892
+36 w -b0%C =3% +A4%5

Linearity— + 5% over any two of the center
eight div, on both enmagnified and magnified
displays (G240 A4BAATA only),

Delay Time—Range: <0.1 div to = 1} div of
the A gweep. (Maximum value does ot excesd
end of the A sweep) Jitter: 1:20,000 p-p
(0.003%) (viewed gver two seconds),
ATime—Range: 0 to =08 div to right of the
delay time setting (does not exceed end of the
A sweeap) Aceuracy: +0.6% of reading + 1% of
one A sweep div( 2 1% of reading — 1% of one
4 sweep div)*!

TRIGGEAING
Trigger Sensitivity from CH 1, CH 2, CH 3, CH
4 Sauree.
DC Conpled—0.25 div or greater triggers from
de ta 26 MHz, increasing to L div at 150 Mz
{10 BHz*v.
Noize Reject Conpled—0.B div ar more trig-
gers; 0.5 div or less doe: not trigeer
HF Reject Coupled —0.38 div or greater trig-
ger: from dc to 30 kHz; 025 div or lesz does
not trigeer above 30 kHz.
LF Beject Coupled—0.36 div or greater teig-
gert frorr 100 kHz o 23 MH:; 0.568 div or
greater does not trigeger from de to 10 kHz,

U Applies v the center ofgfit div Exciudes
Lre fivst (.25 div af the Triagadiied sweep and
Sween hepond the 10h wagniffsd div

181
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FOUR-CHANNEL 0SCILLOSCOPES

SERIES

AC Coupled —0.88 div or greatay triggers from
S0 Hz and 28 MHz; 0.838 div or less does net
trigaer from de ta 5 Mz,

For do, LF Raject, and ac coupling above 25
MHz, triggeting signal requirement increazey
to 1L.O div ar 160 MH: {100 MHz"4,

Trigger Sensitivity From TV Line or TV
Field Seuree—0.5 div o mnre of composite
Sy arhiaves stable display.

Lowest Usable Frequeney With Aute Level
Funetion-—10 Hex.

Lavel Contral Bange—+ 20 div (referenced to
the selected source),

Level Bendong Acouracy — 4 (0.5% of reading
+0.1 div].

Variable Holdeff Bange—increases the A
sweep holdoff time by at laast 2 factar of 10
[facter of 2+1).

XY OPERATION
Deflection Factors—Ssme as vertical system
(Var Volte'Div fn calfhmmted detent),

Maxlmum Erpar

Range Y-RAxis X-Axis
18 fo 359 +2%0 +39%
Oig +18%C

A5 w0 B0 +3% £ 450

X-Axis -9 dB Bendwidith—3 MHZ or more.
FPhase Difference Between X and ¥—=3°
{for de coupled signals from de ta 50 kHz with
bandwidth Nmit off) (100 kHz* n.

FRONT PANEL DISPLAY
Anto Set Up—Adjusty Vertical, Horigontal,
Trigeer snd Intensity controls for all displayed
channels (22454464474 enly).
Contrals~Separate A Intansity, B Incensity,
Beadout Intensity, Focus, Beam Finder, Trace
Rotation, and Scale Mumination,
CRT—3x10 em internal graticuls. Markings: 8
major div verticully and 10 major div horizon.
tally, with auxiliary markings,
Standard Phesphor—GH (Pa1).
¥-Axis Drthogonality— =0.1 div over eight
vertiea) div; no adjustrment.

FRONT PANEL SETUR MEMORY
(2246A/2247A only)
Lithirm Battery—Memaory retaing =3 YEATE.
Memory-—29 front panel setups max. Can be
sontigured in multiple sequences

CURSOR FUNCTIONS

Functicnh Ascuracy

%ec W9ec; Phese: 10.5%,

aTime; A1fTime; APhase of tagdng —~0.02
horrtal div

Valte: Grodno Valls +5%0 of read-

(Z24EA 224781y ing +002 vertical

div+HF digplay

ararg
Track Mazsurament, 2005
Trg Lewad, Ground vertical gy

T ERHE Option 1Y 2Y and Mod A
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EXTERNAL Z-AXIS INPUT
Active Begion Lowey Threshold— =} 8 17
Signal Required to Blank Sween-Related L
Trage— =38 v, = decreases sansitivity.
Input Resistance o Ground—1d ki +10%.
Muaxtrsum Input Voltage—30 V {dc - pesk ach
or 30V ac ppat 1 kHz

CALIBRATOR QUTPUT
Voltage Into 1-M0 Load—0.5 V +3% (_0.1 i,
Repetition Range—I kHz +10% .
Dvershoot— = (1,1%.

POWER RECIJIREMENTS
Line Valtage Range—00 co S50 v as,
Line Frequency-—4% o 445 He,
Fuse Raring—32 A, 250 V. slow-hmw.
Maximom Power Consumption—100 W
(156 Wa).

ENVIRCMMENTAL
Erwvirominental requirements Qualify the eler.
triea] and mechanical specificacions. When not
rackmounted, the instrumens meets the ap-
plicable snvirenmental capabilities of 2 Type
IIT, Class 3, Style D instrument as prezctibed
by MIL-T-28500D,

Ambient Temperature—Qperating: 0 1o
+B0°C. Nonoperating: —50 o 7590,
Altitude—Operating: Th 4500 m {15,000 ft).
Maximum operating temperature decressan
17°C for each 300 m (1000 ft] sbove 1500
(5000 ). Nonoperating: to 15 250 1 (B0, 000 ),
Yibration—Cperating: 15 winures along each
of three axes, 0045 Inch I-p displacement. 10
£ 65 Hi in one minute sweeps, Held fop 10 Tin-
utes at BS H (4.0 ¢'s at 66 Hz).
Humjd.ity-—f]perating and MNonwoperating: 85% .
five eveles (120 hours) referenced to MIL.
T-28800D, Famgraph 4.5.6.1.2 2 ior Tvpe [N,
Ciass 5.

Ehoek—Dperating and Nonwoperating: 80 -3
haif sine, 11-ms duration: chree shincks on each
face, for & togal of 18 shocks, MIL-T-28800D.
Bench Mandling Tesr—q inch drop per
MIL-7-28800-0 par 4.6.5 4.3,
Transpertation Drop and Yibration—Maoers
the limits of Naticnal Safe Transit Assoe. pro-
cedure 14-15-1.

EMC—Meets VOEGIYIE far radiated and con-
docted emizssjons.

1Y/Mod A EMC—Improved EMC performarce
available in Opt 1¥-Mod A {Refer to Operatar'y
ranual).

PHYSICAL CHARACTERISTICE

Dimensions mim in.
Width wihiandlg Klow) 146
Height wifeer & oouch 17 7.0
wio podsch 184 .4
Depth wiont cover 445 17.5
wi/hand'e exterged Ly 205
Walght ~ kg a
MNetwiacressories & pouch 80 =R
wiD BCogssories & pouch 7.9 17.4

"5 Curstr position on Wovefors w2 Teadom
dispioyed value

Toll free: 1-800-426-2200, Ext. 98.

LEA 2246A/2247A

With Voltmster

DC Volts—dcenrmacy: +0.9% of reading (+0.0%
div}, Nermaal Mode Rejection Ratio: > E0 dB gt
60 and B0 Hz.

+Peak and - Penk Vislta—Accuracy; .. (2
of reading +0.1 v +(2% of reading +16% nf
one vert diy +1,5 wYI™Y for sismals foom 26
Hz 1o 05 MHz. Gated Kegion Minimum Wideh.
={0.2div ~50 ng),

P-P Volts—Accurary: (2% of reading -0.1
divl[+(2% of reading +15% af e vert div
=Y. Bm¥)**]. For signs]s from € Hz to 25 MYz,
—3dB from 25 to I00 MO Gated Region
Mirimum Widih: ={0.2 div =50 ns),

2247A

With Counter/Timer

Time Base Avcuracy—Shori-term error; 10
PRI (G.0015%), Long-term drift, 2 Fpn thange
Per yaar

Frequency—Range: 0.0] Hz to 104 MHz. Max-
imurn resolution: 0.MN000001 Hz, Maximum ae-
curacy: Up to time bage accuracy, Can be
Pated 2344

Perlod—Fange: 100 5 ta 1% ns Mavimum
resolution: 0.1 fg Arcuracy; Up to time base
accuracy. Can be gated, -2ns

Width-—Range: 100 sec to & ng. Magimum
Resolution; 1 ps. Mayimim accuracy: U'p to
time bass 2eruracy +2 ns. Can be gared m9+4
Totalize—Fange: 0 to 889990940 pvens,
Gated Eventu—Range: 0,000001 1o
249999298.0, averaged*4

Frequency Batio—Range 0.00000001 to
00a30300,

Delta Time—Counter Timer ju used when the
horlzontal mode i3 ALT or B, Fange: 0to > 16
s, Maximum resolution: | s Madmum ae-
curacy: Up ko titne base ACCUracy +100 ps=+
L/Delta Time-=CounterFimer js uded when
the horizontal mode 5 ALT or & Rarge 0.3 Hz
o 10 3Hz. v+

Rise/Fall Time—Range: 0 to —§ sec. Max-
iinum Resolution: 1 s, Aceuraey: Up to thine
base aceuracy +5 nast

Propagatien Delay Time—Range; 010 = 45
sec. Maximuin Resalution: | s, Maxdroum ae-
curacy: Up ta time hage accursey = 30 pe,
Selectable set zero referance 4

External Clock Inpat—10.1 k4, ac coupled.
Sensitivity; 1 VE-p. Max inpue V: 56 v de peak
ac. Allowable frequencies: 1.G, 5.0, and
100 MHz.

* ¥ Ronges restlutions, end occurmeies con be
d dud o gating ervers and o
imaller mumber of AutOMALis auerages
ade furing & geted frequerioy Peiod, o
WHIth measurement, For complete frevuia
sEecificatinms see operators TR
1 For eomplace aocuriicy and resolution e
Yo formuly specifications see L gL
Rl

To order, cail your local Tektronix Sales Offlee, or call Tek's Natlonal Marketing Center.
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