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WARRANTY

Tektronixwarrants that this product will be free from defects in materials and workmanship for a period of three (3) years from
the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair
the defective product without charge for parts and labor, or will provide a replacement in exchange for the defective product.
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shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronixshall
pay for the return of the product to Customer if the shipment is to a location within the country in which the Tektronix service
center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any other charges for
products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance
and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by
personnel other than Tektronix representatives to install, repair or service the product; b) to repair damage resulting from
improper use or connection to incompatible equipment; or ¢) to service a product that has been modified or integrated with
other products when the effect of such modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY OTHER
WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR
REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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OPERATORS SAFETY SUMMARY

The safety information in this summary is for operating personnel. Warnings and cautions will also be found through-

out the manual where they apply.

Terms in This Manual

CAUTION statements identify conditions or practices
that could result in damage to the equipment or other

property.

WARNING statements identify conditions or practices
that could result in personal injury or loss of life.

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not
immediately accessible as one reads the markings, or a
hazard to property, including the equipment itself.
DANGER indicates a personal injury hazard im-

mediately accessible as one reads the marking.

Symbols in This Manual

This symbol indicates where applicable

A cautionary or other information is to
be found. For maximum input voltage
see Table 1-1.

Symbols as Marked on Equipment

k DANGER —High voltage.

@ Protective ground (earth) terminal.

/A ATTENTION —Refer to manual,

Power Source

This product is intended to operate from a power source
that does not apply more than 250 V rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection, by way of
the grounding conductor in the power cord, is essential
for safe operation.

vi

Grounding the Product

This product is grounded through the grounding con-
ductor of the power cord. To avoid electrical shock, plug
the power cord into a properly wired receptacle before
making any connections to the product input or output
terminals. A protective ground connection, by way of the
grounding conductor in the power cord, is essential for
safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts, including knobs and con-
trols that may appear to be insulating, can render an
electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for
your product.

Use only a power cord that is in good condition.
For detailed information on power cords and con-

nectors, see Figure 2-1.

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type,
voltage rating and current rating as specified in the pans
list for your product.

Do Not Operate in an Explosive
Atmosphere

To avoid explosion, do not operate this instrument in an
explosive atmosphere.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product
covers or panels. Do not operate the product without the
covers and panels properly installed.



2247 A Service

SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering first
aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this
product. To avoid personal injury, do not touch exposed
connections or components while power is on.

Disconnect power before removing protective paneis,
soldering, or replacing components.

Power Source

This product is intended to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection by way of
the grounding connector in the power cord is essential
for safe operation.

vii
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SPECIFICATION

INTRODUCTION

The TEKTRONIX 2247A is a 100 MHz, four-channel,
dual-sweep, portable oscilloscope for general-
purpose use. A microprocessor-based operating sys-
tem controls most of the functions in the instrument,
including a fully integrated menu-driven voltage and
time measurement system with SmanCursors®, A
counter/timer (C/T) is integrated into the trigger system
to provide many automated counting and timing
measurements. Other features include single-button
automatic front-panel setup and a menu-driven
store/recall setup function. Amenu-driven service mode
provides for configuring of certain menu and readout
displays and running the internal calibration and
servicing diagnostic routines.

The vertical deflection system has four input channels.
Two channels have 11 basic deflection factors from
2mV to 5 V per division, and two channels have two
basic deflection factors of 0.1 V and 0.5 V per division.
Basic deflection factors can be extended with attenuator
probes. VOLTS/DIV readouts are switchedto display the
correct vertical scale factors when properly coded
probes are connected to the vertical input connectors.

The horizontal deflection system provides single, dual,
or delayed sweeps from 0.5 s to 20 ns per division
(delayed sweep, 5 ms to 20 ns per division). The trigger
system provides stable triggering over the full bandwidth
of the vertical deflection system.

Alphanumeric crt readouts of the vertical and horizontal
scale factors are displayed at the bottom of the screen.
On-screen vertical and horizontal cursors provide
accurate voltage, time, frequency, and phase measure-
ments; measurement values are displayed at the top of
the crt. ,

Measurement features include cursor-driven voltage,
time, frequency, and phase measurements; counter/
timer measurements; and automatic rise time/fall time
and propagation delay measurements. Voltage
measurements include positive peak, negative peak,
peak-to-peak, and average dc levels, measured over
the entire display or a selected portion (gated
measurements).

Counter/timer measurements include frequency, period,
width, totalize, frequency ratio, gated frequency, gated
period, gated width, gated events, delta time, one-
over—delta time, phase, rise time/fall time, and propa-
gation delay, using an intemal or external frequency
standard. Counter/ftimer measurements can be
averaged to increase the number of displayed digits,
and measurement trigger points can be indicated with
CUrsors on screen.

Positionable cursors allow absolute voltage, voltage
difference, time difference, frequency, and phase
measurements. SmartCursors® that visually track
voltage measurements, trigger levels, and ground can
be selectively displayed with the waveforms. Time,
frequency, and phase measurements referenced fo the
trigger event or between two user-selected events are
available in ALT and B horizontal modes.

By pressing a single button (AUTO SETUP), the front-
pane! controls can be set up to produce a usable
waveform display based on the voitage and time
characteristics of the input signals.

The Store/Recall system lets you store and recall up to
20 different front-panel setups. Stored setups can be
arranged in sequences as required for specific
applications.

STANDARD ACCESSORIES

The following items are standard accessories shipped
with the 2247A instrument:

2 Probes, 10X, 1.5 meter, with accessories

1 Power cord

1 Power cord clamp

1 Operators manual

1 Reference guide

1 Crt implosion shield, biue plastic (instalied)
1 Fuse, 2A, 250V, slow-blow

1 Accessory pouch, ziploc

Refer to the Accessories page at the back of this manual
for part numbers and further information about both
standard and optional accessories. Available options
are described in Section 7. Your Tekironix repre-
sentative, local Tektronix Field Office, or Tektronix

-1



Specification—2247A Service

products catalog can provide additional information on
options and accessories.

RECOMMENDED CALIBRATION
SCHEDULE

To ensure accurate measurements, check the per-
formance of this instrument every 2000 hours of
operation {once each year if used infrequently). When
components are replaced, affected circuits may have to
be readjusted.

PERFORMANCE CONDITIONS

The electrical characteristics givenin Table 1-1 are valid
when the instrument has been adjusted at an ambient

1-2

temperature between +20°C and +30°C, has had a
warm-up period of at least 20 minutes, and is operating
at an ambient temperature between -10°C and +55°C
(unless otherwise noted).

Specifications for non-counter/timer functions with digi-
{al readout are valid only when the ambient temperature
is within ¥10°C of the temperature at the time of the last
SELF CAL. For maximum performance, a recent SELF
CAL is recommended.

ltems listed in the Performance Requirements column
are verifiable qualitative or quantitative limits that define
the measurement capabilities of the instrument.

Environmental characteristics are given in Table 1-2,
and mechanical characteristics of the instrument are
listed in Tabile 1-3.



Table 1-1
Electrical Characteristics
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CHARACTERISTICS

PERFORMANCE REQUIREMENTS

VERTICAL DEFLECTION SYSTEM — CH 1 ANDCH 2

Deflection Factor
Range

2 mv/div to 5 V/div in 1-2-5 sequence.2

Accuracy (includes ADD MODE
and CH 2 INVERT)

15°C {0 35°C +2%.
-10°C 10 15°C and +3%.2
35°C to 55°C

Variable Range

Increases deflection factor by at least 2.5:1.

Frequency Response
{-3 dB bandwidth)

-10°C to 35°C
5 mV to 5 V/div Dc to 100 MHz (at the input BNC and at the probe iip).
2mv Dc to 90 MHz (at the input BNC and at the probe tip).

35°C to 55°C

Dc to 80 MHz (at the input BNC and at the probe tip).2

AC Coupled Lower

-3 dB Point
1X Probe 10 Hz or less.
10X Probe 1 Hz or less.

Step Response
(6-division step)

Rise Time
-10°C to 35°C
5 mV to 5 vV/div

3.5 ns or less (calculated) 2

2 mvV/div

3.9 ns or less {calculated) .2

35°C to 55°C

3.9 ns or less (calculated) 2

Delay Match (CH 1 to CH 2)

Less than 200 ps difference.

Common Mode Rejection Ratio (CMRR)

At least 10:1 at 50 MHz for signals of eight division or less with
VOLTS/DIV VAR adjusted for best CMRR at 50 kHz.

Channel Isolation (attenuation of
deselected channel)

2 mV/div to 0.5 V/div

10 MHz 100 MHz
50 dB 34 dB
or more or more

Channel isolation tested with eight-division input signal.

Trace Shift as VAR VOLTS/DIV is Turned

1 division or less.

3 performance Requirement not checked in manual.
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Table 1-1 (cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Invert Trace Shift

1 division or less.

Trace Shift Between VOLTS/DIV Switch
Positions

0.2 division or less.

Trace Shift Between GND and DC Input
Coupling

-10°C to 35°C Less than 0.5 mV.
35°C ta 65°C Less than 2 mv.a
Input Characteristics
Resistance 1 MO £1.0%.2
Capacitance 20 pF +1 pF2
Capacitance Match Between Any +0.5 pF.2
Two VOLTS/DIV Settings

Maximum Input Volts A

400 V (dc + peak ac); 800 V p-p at 10 kHz or less.2
(See Figure 1-1.)

VERTICAL DEFLECTION SYSTEM — CH3 ANDCH 4

Deflection Factor

Range 0.1 V per division and 0.5 V per division.
Accuracy
15°C t0 35°C 12%.
-10°C to 65°C +3%.%2
Frequency Response (-3 dB bandwidth)
-10°C to 35°C Dc to 100 MHz (at the input BNC and at the probe tip).

35°C to 55°C

Dc to 90 MHz (at the input BNC and at the probe tip).2

Step Response (5-division step)

Rise Time
-10°C 10 35°C 3.5 ns or less (calculated).2
35°C to 55°C 3.9 ns or less (calculated) .2

Delay Match (CH 3 1o CH 4)

Less than 200 ps difference.

Trace Shift Between VOLTS/DIV Settings

1 division or less.

Channel Isolation (attenuation of
deselected channel)

34 dB or more at 100 MHz.
Channel isolation tested with eight-division input signal.

Input Characteristics
Resistance

1 MQ $1.0%.2

Capacitance

20 pF +1 pF2

Maximum Input Volts A

400 V (dc + peak ac); 800 V p-p at 10 kHz or less.a
(See Figure 1-1))

2 performance Requirement not checked in manual.
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Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

VERTICAL DEFLECTION SYSTEM — ALL CHANNELS

Bandwidth Limit (-3 dB bandwidth)

20 MHz +15%.

Low-Fregquency Linearity (relative to
center screen)

15%.

Linearity is measured by positioning a two-division test signal
anywhere on screen and noting the amplitude change.

Position Range

At least +11 divisions from graticule center.

TRACE SEP Control Position Range

At least +4 divisions.

CHOP Mode Clock Rate

625 kHz +10%2

Delay Match (CH 1 or CH 2 to
CH3orCH4)

Less than 200 ps difference.

HORI

ZONTAL DEFLECTION SYSTEM

Sweep Range

A Sweep 0.5 s/div 10 20 ns/div in a 1-2-5 sequence.2
X10 magnifier extends maximum sweep speed to 2 ns/div.
B Sweep 5.0 ms/div to 20 ns/div in a 1-2-5 sequence.2
X10 magnifier extends maximum sweep speed to 2 ns/div.
Accuracy Unmagnified Magpnified
15°C to 35°C 2% 3%
~10°C to 15°C and +3%2 +4%2
35°C to 55°C

Sweep Accuracy applies over the center eight divisions. Excludes
the first 1/4 division or 25 ns from the start of the magnified sweep
and anything beyond the 100th magnified division.

Sweep Linearity (relative 1o center two
displayed divisions)

+5%.

Sweep Linearity applies over the center eight divisions. Excludes
the first 1/4 division or 25 ns from the start of the magnified sweep
and anything beyond the 100th magnified division.

POSITION Control Range
Normal Displays

Able to move the start of the sweep to the right of the center vertical
graticule; able to move a time mark corresponding to the end of the
tentth dlivision of an unmagnified sweep to the left of the center
graticule.

X-Y Displays

At least +13 divisions.2

X10 Magnifier

Registration (X10 1o X1)

Expands the normal sweep by ten times around that portion of the
sweep positioned at the center vertical graticule line.a

0.5 division or less shift.

3 performance Requirement not checked in manual.
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Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS PERFORMANCE REQUIREMENTS
Variable Control Range Continuously variable between calibrated SEC/DIV settings. Extends
both the A and B sweep time per division by at least a factor of 2.5.
Sweep Length Greater than 10 divisions.
Delay Time
Delay Control Range Less than 0.1 division to 10 times the A SEC/DIV switch setfting.

Maximum value does not exceed end of the A Sweep.

Delay Accuracy, A Sweep Trigger + (0.5% of reading + 5% of 1 division of the A Sweep +25 ns).
Point to Start of B Sweep

Jitter 1 part in 20,000, or less, peak-to-peak, during a two-second
time interval.
Delta Time
Delta Control Range 0 to greater than 9.9 divisions to the right of setting of DELAY control,

but maximum value does not exceed end of the A Sweep.
A AND B TRIGGER

Sensitivity —CH 1 through CH 4, Trigger sensitivity is defined as the minimum peak-to-peak
AUTO LEVEL, AUTO, NORM, and sine-wave trigger signal amplitude required to show the test
SGL SEQ signal with horizontal jitter of less than 3.0% of one period (p-p

viewed over two seconds), with Trigger LEVEL control set at
midlevel, but not at control extremes.

COUPLING

DC 0.35 division from dc to 25 MHz, increasing 1o 1.0 division at
150 MHz (100 MHz in AUTO LEVEL).

NOISE REJECT 1.4 division from dc to 25 MHz; increasing to 2.2 divisions at
100 MHz.
0.5 division or less will not trigger.

HF REJECT 0.35 division from dc to 50 kHz; attenuates signals above upper
-3 dB cutoff frequency of 70 kHz.

LF REJECT 0.35 division from 100 kHz to 25 MHz, increasing to 1.0 division at

150 MHz (100 MHz in AUTO LEVEL); attenuates signals below the
lower -3 dB cutoff frequency of 50 kHz.

AC 0.35 division from 50 Hz to 25 MHz, increasing to 1.0 division at
150 MHz; (100 MHz in AUTO LEVEL); attenuates signals below the
lower -3 dB cutoff frequency of 20 Hz.

TV LINE, TV FIELD 0.5 division of composite sync will achieve a stable display.

Channel Isolation (attenuation of
deselected channel)

CHiorCHZ2to 20 dB or more at 100 MHz 2
Any Other Channel
CH3orCH4to 30 dB or more at 100 MHz .2
Any Other Channel

2 Performance Requirement not checked in manual.



Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Free Run Enable Frequency

AUTO and AUTO LEVEL

The sweep will free run if trigger source frequency is less than 10 Hz.2

In AUTO LEVEL, if the trigger-source frequency is < 25 Hz, the range
of the Trigger LEVEL control may be reduced.

LEVEL Control Range
AUTO, NORM, and SGL SEQ

+20 divisions referred 10 the appropriate vertical input.

This range is sufficient to allow triggering at any point on a displayed
waveform for all modes except ADD. In ADD, the combined range of
the two position controls exceeds the trigger level range, making it
possible (though unlikely) to pull a signal on screen for display but

fail to trigger on it due to insufficient trigger level range.

AUTO LEVEL

Does not exceed the peak-to-peak amplitude of the trigger signal

that was present when the AUTO LEVEL limits were set.2

TRIGGER LEVEL READOUT Accuracy

+ (0.3% of reading + 10% of one vertical division).2

HOLDOFF Control Range

Increases A Sweep holdoff time by at least a factor of 10.2

VOLTMETER AND CURSOR FUNCTIONS

VOLTMETER FUNCTIONS

DC VOLTS
Accuracy

1(0.5% of reading + 2% of one vertical division + 250 pV).

Normal Mode Rejection Ratio

Greater than 50 dB at 50 or 60 Hz.

PLUS or MINUS Peak
Accuracy —Full Bandwidth

25 Hz to 25 MHz

+(2.0% of reading + 15% of one vertical division + 1 mV).

Greater Than 25 MHz to
100 MHz (90 MHz at
35°C to 55°C)

+0.5dB, -3 dB 1 mV. Follows the trigger system frequency
response curve.

Accuracy — Bandwidth Limited
(25 Hz to 10 MHz)

+{2.0% of reading + 10% of one vertical division + 0.3 mV).

Gated Region Minimum Width
(when gated)

(0.2 division + 50 ns) or less.

2 perfarmance Requirement not checked in manual,
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Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

VOLTMETER FUNCTIONS (cont)

PK-PKVOLTS

Accuracy —Full
Bandwidth

25 Hz to 25 MHz

+(2.0% of reading + 15% of one vertical division + 1.5 mV).

Greater Than 25 MHz to
100 MHz (90 MHz at
35°C 10 55°C)

+0.5dB, -3 dB +1.5 mV. Follows the trigger system frequency
response curve.

Accuracy —Bandwidth
Limited

25 Hz to 10 MHz

+(2.0% of reading + 10% of one vertical division + 0.5 mV).

Gated Region Minimum
Width (when gated)

(0.2 division + 80 ns) or less.

CURSOR FUNCTIONS

le- SEC—1 (manually positioned
cursors)

Accuracy
A Horizontal Mode

+(0.5% of reading + 2% of one horizantal division).

B Horizontal Mode

+(3.0% of reading + 2% of one horizontal division).

<~ 1/SEC —! (manually
positioned cursors)

Accuracy

Readout calculated from <~ SEC —! cursor positions.

le— VOLTS —| (manually
positioned cursors)
Accuracy

+ (0.5% of reading + 2% of one vertical division + high-frequency
display errors).

rf1 VOLTS =1 (manually
positioned cursor)

Accuracy

+ (0.5% of reading + 2% of one vertical division + high-frequency
display errors).

l«— PHASE—>| (manually
positioned cursors)

Accuracy

Readout caiculated from l«<— SEC —!| cursor positions.

TRACK MEASUREMENT

Position Accuracy (cursor
position on waveform versus
digitally displayed measure-
ment value)

+(.05 vertical division.

TRACK TRIG LEVEL

Position Accuracy (cursor
position on waveform versus
digitally displayed trigger
level vaiue)

+0.05 vertical division.




Specification—2247A Service

Table 1-1 {cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

CURSOR FUNCTIONS (cont)

TRACK GROUND

Position Accuracy (cursor
position on waveform versus
baseline displayed with
grounded input)

+0.05 vertical division.

Delay Accuracy, A Sweep Trigger Point
o Stgrt of B Svgeep

% 5(0.5)% of reading + 5.0% of one division of the A Sweep +
ns).

COUNTER/TIMER (C/T)

(see formula definitions at end of this section)

Time Base
Frequency 2

200 MHz.

Internal Oscillator
Short-term error 2
+15°Cto +35°C

31 x 105 (10 ppm).

-10°Cto +15°C and
+35°C to +55°C

+5 x 105 (50 ppm).

Long-term drift 8

Less than 2 ppm change per year.

External Oscillator

C/T automatically senses the applied extemal input signal,
determines whether it is 1, 5, or 10 MHz (each can be +2%),
and multiplies it by 200, 40, or 20 respectively to derive the
200 MHz timing signal. Indication is given in readout when
external timebase is being used.

Frequency
Range

C/T TRIG TIMEOUT Enabled,
or B Trigger MODE in AUTO
LEVELR

Less than 4 Hz to greater than 100 MHz.

C/T TRIG TIMEQUT Disabled,
and B Trigger MODE not in
AUTO LEVEL?

0.01 Hz to greater than 100 MHz.
Displays “< 0.01 Hz” if underranged.

Non-gated Mode

Resolution (Hz)?

+ 1.4 X T{;’JE X F2 + LSD

Accuracy (Hz)

Resolution +(F x TBE)

8 performance Requirement not checked in manual.
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Specification—2247A Service

Table 1-1 {cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Frequency (cont)
Gated Mode

14X TEXF

i a t + LSD
Resolution (Hz) Ng x~/ G
Freq Gating _05ns ”
Error (Hz)® Ng X F
Accuracy (Hz) Resolution +(F X TBE) # freq gating error.
a F2
LSD (Hz) N x 2 x 108 |
No more than 8 digits displayed; minimum LSD displayed is
10 nHz (10-¢ Hz).
Period
Range
C/T TRIG TIMEOUT Enabled, Greater than 250 ms to less than 10 ns.
or B Trigger MODE in AUTO
LEVEL?
C/T TRIG TIMEOUT Disabled, 100 s to less than 10 ns.
and B Trigger MODE not in : “ "
AUTO LEVEL® Displays " > 100s” if overranged.
Non-gated Mode
Resolution (seconds)? + 1.4 ETJE + LSD
Accuracy (seconds) Resolution % (P x TBE).
Gated Mode
. 1.4 X TJE
Resolution (seconds)? t + LSD
( ) Ng X~ G
Time interval Gating 0.5ns
Error (seconds)? Ng
Accuracy (seconds) Resolution t (P x TBE) * time interval gating error.
LSD (seconds)? __5_:_|_s__

No more than 8 digits displayed; minimum LSD displayed is
100 attosec.

Width
Range
C/T TRIG TIMEOUT Enabled,

or B Trigger MODE in AUTO
LEVEL?

Greater than 250 ms tc less than 5 ns.

C/T TRIG TIMEQUT Disabled,
and B Trigger MODE not in
AUTO LEVEL?

100 s to less than 5 ns.
Displays “>100s” if overranged.

2 performance Requirement not checked in manual,
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Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS PERFORMANCE REQUIREMENTS

Width (cont)
Non-gated Mode

Resolution (seconds)? t+  —L—  « TJE at start point
( ) Va ) P
1
i X TJE at stop point
VN PP
+ LSD
Accuracy (seconds) Resolution (W x TBE)

* hysteresis error
t start point slew error
* stop point slew error

* 2 ns.
Gated Mode ;
lution {seconds)? * TJE at start point
Resolution { ) m X p
1 .
hs TJE at stop point
,—-—Ng =G X pp
* LSD
Accuracy (seconds) Resolution + (W X TBE)

+ hysteresis error

* time interval gating error
+ stan point slew emor

* stop point slew error

* 2 ns.

Hysteresis Error (seconds)? HYS

slew rate of stop edge
at trigger point (div/sec)

Start Point Slew Error (seconds)? TLE

slew rate of start edge
at trigger point (div/sec)

Stop Point Slew Error (seconds)? TLE

slew rate of stop edge
at trigger point (div/sec)

LSD (seconds) 2 5ns
~ N

No more than 8 digits displayed; minimum LSD displayed is
1 picosec.

3 performance Requirement not checked in manual.
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Specification —2247A Service

Table 1-1 {cont)

CHARACTERISTICS PERFORMANCE REQUIREMENTS
Totalize
Range? 0 to 999999999,

Displays “> 999999999” on overrange.

Gated Events

Range a 0.000001 to 999999999.0
Displays “> 999999999” on overrange.
Resolution, When Gate Is LSD
Synchronous to B Trigger Signal 2
Resolution, When Gate is Not 1 + LSD
Synchronous to B Trigger Signal 2 ~ G
1
a
LSD G
No more than 10 digits displayed.
Accuracy Same as resolution.

Frequency Ratio
Range @ .00000001 to 99899999

Displays “> 99999899” on overrange.

Resolution2 + R x 14 X TJE, X Fy
N;
+ R x 1.4 X TJE; X F, + LSD
N>
R F F
Lsp? x [ o4 2 ]
2X 108 N, N,
No more than 8 digits displayed; minimum LSD displayed is
.00000001.
Accuracy Resolution + (R x TBE).

2 performance Requirement not checked in manual.
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Specification—2247A Service

Table 1-1 (cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Delta Time (l«— SEC —1 ) (AT)

Range 2

C/T is used when horizontal mode is ALT. C/T may also be used
when horizontal mode is B.

0 to greater than 15 s.

B Runs After Delay Mode
Accuracy (seconds)?

+1.0% of one division of A sweep.

B Triggered After Delay Mode

Resolution (seconds)?

I+

x TJE at start point

~ Ng
1
s VA X TJE at stop point
t LSD
5ns
a —
LSD (seconds) VNG

No more than 8 digits displayed; minimum LSD displayed
is 1 picosec {10712 g),

Accuracy (seconds)

Resolution +(T x TBE)

+ channe! delay mismatchP
+ start point slew error

* stop point slew error

+ 100 ps.

One-Over-Delta Time (1/AT)
(i 1/SEC —t)

Range?

C/T is used when horizontal mode is ALT. C/T may also be used
when horizontal mode is B.

Less than 0.2 Hz to 10 GHz.
Displays “>10GHz” on overrange.

B Triggered After Delay Mode
Resolution (Hz)2

+ F2 X (deita-time resolution)

Accuracy (Hz)

+ F?2 X (delta-time resolution)

Phase

A Horizontal Mode?

When 360° tracking is on, the C/T measures the A trig period
and uses this result for the 360° reference. When 360°
tracking is off, the measurement uses the fixed reference value
obtained with the e SET 360 ° —I function.

ALT or B Modes

Range 2

C/T is used to measure the time interval when harizontal mode
is ALT. C/T may also be used when horizontal mode is B.

0 to £ 99999999 degrees.
Displays “> 99999999°” on overrange.

3 performance Requirement not checked in manual.

bChannel delay mismatch is zero when start and stop points are on same channel.
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Specification—2247A Service

Table 1-1 {cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Phase (cont)
ALT or B Modes (cont)

B Triggered
After Delay
360 Degree
Tracking Off
Resolution a + _360 X (deita-time resolution)
(in degrees) (360 degree reference time)
Accuracy + 360 x (delta-time accuracy)
(in degrees) (360 degree reference time)
360 Degree
Tracking On
Resolution 1.4 X TJE, (delta~time
(in degrees)? * 360 x [ Na x resolution)
Accuracy + 1.4 X TJE, (delta-time
(in degrees) = 360 x [ Na *  accuracy)

Rise/Fall

When measurement is first selected, or measurement is not in
SET REF mode when reselected, the + and - peaks of the
signal are measured. Then, the trigger levels are set and the
rise/fall time measurement proceeds.

Minimum Signal Amplitude 4.0 divisions.
for Successful Autotriggering?
Minimum Signal Frequency 25 Hz.

for Successful Autotriggering?

I signal frequency is less than minimum, SET REF mode can
be used to manually set trigger levels.

Trigger Level Setting Error (after
autotriggering) @

Peak measurement error + trigger level readout error (in divisions;
see A AND B TRIGGER and VOLTMETER FUNCTIONS PK-PK
VOLTS).

Trigger Level Setting Error (when
SET REF mode is used) @

Trigger level readout error in divisions; rise/fall time accuracy is
specified with respect to the trigger levels selected by the user
via SET REF mode, rather than the 10% and 80% points on the
signal being measured.

Range 2

0 to greater than 5 seconds.

Resolutiona

+ .
+ VN; x TJE at stant point

1+

~N; X TJE at stop point

=+
-
2
O

2 performance Regquirement not checked in manual.
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Table 1-1 {cont)

CHARACTERISTICS

PERFORMANCE REQUIREMENTS

Rise/Fall (cont)
LSD (seconds)?@

5ns

+ r———

No more than 8 digits displayed; minimum LSD displayed is
1 picosec.

Accuracy

Resolution +(T x TBE)
+ start point slew error
+ stop point slew error
t2ns.

Start Point Slew Error &

Trigger level setting error

Slew rate of signal
at start point (div/sec)

Stop Point Slew Error?

Trigger level setting error

Slew rate of signal
at stop point (div/sec)

Propagation Delay
Range @

0 to greater than +5 seconds.

Resolutiona

t L x TJE at start point
~ Npg
p

I+
—

“/_N;Ei X TJE at stop point

* LSD
LSD (seconds)?2 4 5ns
+ ———,—_di

No more than 8 digits displayed; minimum LSD displayed is
1 picosec {1072 s).

Accuracy

Resolution +(T x TBE)

+ channel delay mismatch®
% start point siew error

* stop point slew error

* 100 ps.

2 performance Requirement not checked in manual.

¢ Delay mismatch between input channels can be nulled out with SET ZERO REF.
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Table 1-1 (cont)

CHARACTERISTICS PERFORMANCE REQUIREMENTS
Trigger Jitter Error ~(e4)2 + (82
(TJE) in seconds? Slew rate of triggering edge
(div/sec)

Value of e, = RMS noise in signal applied at input BNC (in divisions).
Value of e, (in

divisions RMS) 2 BWL on | BWL off
2 mV per division 0.13 0.33
5 mV per division 0.08 0.16
10 mV per division 0.06 0.11
20 mV per division 0.05 0.08
50 mV per division 0.04 0.07
or higher
COUNTER/TIMER DEFINITIONS
F = Frequency of inpuwt, in Hz.
Fe = Equivalent fr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>