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Certificate of the Manufacturer/Importer

We hereby certify that the 2235 AN/USM-488 OSCILLOSCOPE

AND ALL INSTALLED OPTIONS
complies with the RF Interference Suppression requirements of Amtsbl.-Vfg 1046/1984.

The German Postal Service was notified that the equipment is being marketed.
The German Postal Service has the right to re-test the series and to verify that it complies.

TEKTRONIX

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, daB der/die/das ____ 2235 AN/USM-488 OSCILLOSCOPE

AND ALL INSTALLED OPTIONS
in Ubereinstimmung mit den Bestimmungen der Amtsblatt-Verfugiing 1046/1984 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates angezeigt und die
Berechtigung zur Uberprufiing der Serie auf Einhalten der Bestimmungen eingeraumt.

TEKTRONIX

NOTICE to the user/operator:

The German Postal Service requires that Systems assembled by the operator/user of this
instrument must also comply with Postal Regulation, Vfg. 1046/1984, Par. 2, Sect. 1.

HINWEIS flir den Benutzer/Betreiber:

Die vom Betreiber zusammengestellte Anlage, innerhalb derer dies Gerdt eingesetzt wird, mus
ebenfalls den Voraussetzungen nach Par. 2, Ziff. 1 der Vfg. 1046/1984 genugen.

NOTICE to the user/operator:

The German Postal Service requires that this equipment, when used in a test setup, may only be
operated if the requirements of Postal Regulation, Vfg. 1046/1984, Par. 2, Sect. 1.7.1 are complied
with.

HINWEIS fiir den Benutzer/Betreiber:

Dies Gerit darf in MeBaufbauten nur betrieben werden, wenn die Voraussetzungen des Par. 2,
Ziff. 1.7.1 der Vig. 1046/1984 eingehalten werden.
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General Information-—2235'AN/USM-488 Operators

Table 1-1 (cont)

Characteristics

Performance Requirements

VERTICAL DEFLECTION SYSTEM (cont)

Maximum Safe Input Voltage A
DC Coupled

See Figure 1-1 for derating curve.
400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or less.

AC Coupled

400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or less.

Common-Mode Rejection Ratio

At least 10 to 1 at 80 MHz.

Input Current

1.0 nA or less (0.5 division trace shift at 2 mV per division).

Trace Shift with VOLTS/DIV switch Rotation

0.75 division or less. (VOLTS/DIV Variable control in CAL detent).

Trace Shift as VOLTS/DIV Variable Control is Rotated

1.0 division or less.

Trace Shift with Invert

1.5 division or less.

Channel Isolation

Greater than 100 to 1 at 50 MHz.

POSITION Control Range

At least =11 divisions from graticule center.

TRIGGER SYSTEM

A TRIGGER Sensitivity

P-P AUTO/TV LINE and NORM Modes 10 MHz 60 MHz 100 MHz
(A TRIG BW Switch in FULL Position)
Internal 0.35 div. 1.0 div. 1.5 div.
External 35 mV 120 mv 150 mVv
HF REJ Attenuates signals above 40 KHz (—3 dB point at 40 KHz
+25%).
LF REJ Attenuates signals below 40 KHz (—3 dB point at 40 KHz

+ 25°/o).

Lowest Useable Frequency in P-P AUTO Mode

20 Hz with 1.0 division internal or 100 mV external.

TV FIELD Mode

1.0 division of composite sync.

B TRIGGER Sensitivity (Internal Only)

10 MHz 60 MHz 100 MHz

0.35 div 1.0 div 1.5 div

EXT INPUT
Maximum Input Voltage A

400 V (dc + peak ac) or 800 V ac p-p
(see Figure 1-1 for derating curve).

Input Resistance

1 MQ +2%.

Input Capacitance

20 pF +2.5 pF.

AC Coupled

10 Hz or less at lower —3 dB point.

LEVEL Control Range
A TRIGGER (NORM)

INT Can be set to any point of the trace that can be displayed.
EXT, DC At lease 1.6V, 3.2V p-p.
EXT, DC =+ 10 At least =16V, 32 V p-p.

1-3
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General Information—2235 AN/USM-488 Operators

Table 1-1 (cont)

Characteristics

Performance Requirements

TRIGGER SYSTEM (cont)

B TRIGGER (Internal)

Can be set to any point of the trace that can be displayed.

VAR HOLDOFF Control

Increases A Sweep holdoff time by at least a factor of 10.

Trigger View System

Deflection Factor

Internal Same as vertical.
External
AC and DC 100 mV per division.
DC-+10 1V per division.
Accuracy +20%.

Delay Difference Between EXT INPUT and Either

Vertical Channel

Less than 2.0 ns

HORIZONTAL

DEFLECTION SYSTEM

Sweep Rate

Calibrated Range

A Sweep 0.5 s per division to 0.05 us per division in a 1-2-5 sequence. X10
magnifier extends maximum sweep speed to 5 ns per division.
B Sweep 50 ms per division to 0.05 us per division in a 1-2-5 sequence. X10
magnifier extends maximum sweep speed to 5 ns per division.
Accuracy Unmagpnified Magnified
+10°C to +35°C +2% +3%
0°C to +50°C +3% +4%

POSITION Control Range

Start of sweep to 10th division will position past the center vertical
graticule line in X1 or 100th division in X10.

Sweep Linearity

+5%.

Variable Control Range

Continuously variable between calibrated settings. Reduces the A
and B sweep speeds by at least a factor of 2.5.

Sweep Length

Greater than 10 divisions.

A/B SWP SEP Range

+3.5 divisions or greater.

Delay Time

Applies to 0.5 us per division and slower.

Dial Control Range

<0.5 +300 ns to >10 divisions.

Jitter

One part or less in 20,000 (0.005%) of the maximum available
delay time.

Differential Time Measurement Accuracy

+15°C to +35°C

+1% +0.01 major dial division.

0°C to +50°C

+2% +0.01 major dial division.

REV NOV 1985
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General Information—2235' AN/USM-488 Operators

Table 1-1 (cont)

Characteristics Performance Requirements
X-Y OPERATION (X1 MAGNIFICATION)
Deflection Factors Same as Vertical Deflection System (with VOLTS/DIV Variable
controls in CAL detent).
Accuracy
X-Axis
+15°C to +35°C. +3%.
0°C to +50°C +4%.
Y-Axis Same as Vertical Deflection System.
Bandwidth (—3 dB)
X-Axis Dc to at least 2.5 MHz.
Y-Axis Same as Vertical Deflection System.
Phase Difference Between X- and Y-Axis Amplifiers +3° from dc to 150 kHz.
AMPLITUDE CALIBRATOR
Output Voltage of AMP CAL Jack 05V +2%.
Repetition Rate 1 kHz +20%.
Z-AXIS INPUT
Sensitivity 5 V causes noticeable modulation. Positive-going input decreases
intensity.
Maximum Safe Input Voltage A 30V (dc + peak ac) or 30 V p-p ac at 1 kHz or less.
input Resistance 10kQ +10%.
POWER SOURCE
Line Voltage Ranges 90 V to 250 V.
Line Frequency 48 Hz to 440 Hz.
Maximum Power Consumption 40 W (70 VA).
Line Fuse 1.0 A, 250 V, slow-blow.
CATHODE-RAY TUBE
Display Area 80 by 100 mm.
Standard Phosphor P31.
Nominal Accelerating Voltage 14 kV.

1-5
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Preparation for Use—2235 AN/USM-488 Operators

If the original packaging is unfit for use or is not available,
repackage the instrument as follows:

1. Obtain a corrugated cardboard shipping carton having
inside dimensions at least six inches greater than the instru-
ment dimensions and having a carton test strength of at
least 275 pounds.

2. If the instrument is to be shipped to a Tektronix Ser-
vice Center for service or repair, attach a tag to the instru-
ment showing the following: owner of the instrument (with
address), the name of a person who can be contacted, com-
plete instrument type and serial number, and a description
of the service required.

3. Wrap the instrument with polyethylene sheeting or
equivalent to protect the outside finish and prevent entry of
packing materials into the instrument.

4. Cushion the instrument on all sides by tightly packing
dunnage or urethane foam between the carton and the in-
strument, allowing three inches on each side.

5. Seal the carton with shipping tape or with an indus-
trial stapler.

6. Mark the address of the Tektronix Service Center and
the return address on the carton in one or more prominent
locations.
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Operating Considerations—2235 AN/USM-488 Operators

The following procedure should be used whenever the
probe tip is connected to a signal source having a different
dc level than that previously applied, especially if the dc-
level difference is more than 10 times the VOLTS/DIV
switch setting:

1. Set the Input Coupling switch to GND.

2. Insert the probe tip into the oscilloscope GND connec-
tor and wait several seconds for the input coupling capacitor
to discharge.

3. Connect the probe tip to the signal source and wait
several seconds for the input coupling capacitor to charge.

4. Set the Input Coupling switch to AC. The display will
remain on the screen, and the ac component of the signal
can be measured in the normal manner.
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8. Press in and hold the BEAM FIND button; the display
should reappear on the screen. Adjust both the Channel 1
and the Horizontal POSITION controls to center the trace
both bertically and horizontally. Release the BEAM FIND
button; the display should remain within the viewing area.

9. Adjust the A INTENSITY control counterclockwise un-
til the display disappears.

10. Press in and hold the BEAM FIND button; the dis-
play should reappear. Release the BEAM FIND button and
adjust the A INTENSITY control to desired display
brightness.

Using the Vertical Section
1. Set the Channel 1 Input Coupling switch to GND.

2. Use the Channel 1 POSITION control to adjust the
trace to the center horizontal graticule line.

3. Set the Channel 1 Input Coupling switch to DC.

4. Observe that the bottom of the display remains at the
center horizontal graticule line (ground reference).

5. Set the Channel 1 input Coupling switch to AC.

6. Observe that the display is centered approximately at
the center horizontal line.

7. Rotate the CH 1 VOLTS/DIV Variable control fully
counterclockwise.

8. Observe that minimum vertical deflection occurs when
the VOLTS/DIV Variable control is fully counterclockwise.

9. Rotate the CH 1 VOLTS/DIV Variable control fully
clockwise to the CAL detent.

10. Select CH 2 VERTICAL MODE and again perform
preceding steps 1 through 9 using Channel 2 controls. Per-
formance should be similar to Channel 1.

11. Set both CH 1 and CH 2 VOLTS/DIV switches to 0.1
(1X) for 2-division displays.

Operating Procedures—2235-AN/USM-488 Operators

12. Select BOTH and ADD VERTICAL MODE and ob-
serve that the resulting display is 4 divisions in amplitude.
Both Channel 1 and Channel 2 POSITION controls should
move the display. Recenter the display on the crt screen.

13. Pull out the Channel 2 POSITION control knob to
invert the Channel 2 signal.

14. Observe that the display is a straight line, indicating
that the algebraic sum of the two signals is zero.

15. Set the CH 2 VOLTS/DIV switch to 50 mV (1X).

16. Observe the 2-division display, indicating that the al-
gebraic sum of the two signals is no longer zero.

17. Push in the Channel 2 POSITION control knob to
release it. Observe a noninverted display having a 6-division
signal amplitude.

18. Set both Channel 1 and Channel 2 Input Coupling
switches to GND.

19. Set the CH 1 VOLTS/DIV switch to 50 mV (1X).

20. Select ALT VERTICAL MODE. Position the Channel
1 trace two divisions above the center graticule line and
position the Channel 2 trace two divisions below the center
graticule line.

21. Rotate the A SEC/DIV switch throughout its range
(except X-Y). The display will alternate between Channel 1
and Channel 2 at all sweep speeds. This mode is most use-
ful for sweep speeds from 0.05 us to 0.2 ms per division.

22. Select CHOP VERTICAL MODE and rotate the A
SEC/DIV switch throughout its range (except X-Y). A dual-
trace display will be presented at all sweep speeds, but un-
like the ALT mode, both Channel 1 and Channel 2 signals
are displayed for each sweep on a time-shared basis. This
mode is most useful for sweep speeds from 0.5 ms t0 0.5 s
per division.

23. Select CH 1 VERTICAL MODE and set Channel 1
Input Coupling switch to AC. Recenter the display on the
screen.

24. Return the A SEC/DIV switch to 0.5 ms.
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Operating Procedures—2235 AN/USM-488 Operators

25. Press in and hold the TRIG VIEW button. Observe
the Channel 1 trigger signal that is present in the A Trigger
ampilifier.

NOTE

When using TRIG, VIEW, trigger signals applied by
any of the A SOURCE switch positions will be dis-
played on the crt screen. Trigger signals will remain
stable when positioned in the center graticule area by
the A TRIGGER LEVEL control.

26. Release the TRIG VIEW VERTICAL MODE button.

Using the Horizontal Section

1. Note the display at 0.5 ms sweep speed for future
comparison in step 3.

2. Set the A SEC/DIV switch to 5ms and pull the
SEC/DIV Variable control knob out to obtain X10 sweep
magnification.

3. Observe that the display is similar to that obtained in
step 1.

4. Rotate the Horizontal POSITION control throughout
its range. Observe that the display can be positioned to ei-
ther side of the center vertical graticule line.

5. Push in the SEC/DIV Variable control knob to return
to X1 sweep.

6. Set the A and B SEC/DIV switches to 0.1 ms.

7. Rotate the VAR HOLDOFF control fully clockwise.

8. Observe that the crt trace starts to flicker as the
holdoff between sweeps is increased.

9. Return the VAR HOLDOFF control to its NORM posi-
tion (fully counterclockwise).

10. Return the A and B SEC/DIV switches to 0.5 ms.
Note the display for future comparison in step 12.

4-4

11. Rotate the SEC/DIV Variable control out of the CAL
detent to its maximum counterclockwise position.

12. Observe that the sweep speed is approximately 2.5
times slower than in step 10, as indicated by more cycles
displayed on the screen.

13. Return the SEC/DIV Variable control to the CAL de-
tent (fully clockwise).

Using the A Trigger Section

1. Rotate the A TRIGGER LEVEL control between its
maximum clockwise and counterclockwise positions. The
display will remain triggered over the full range of the A
TRIGGER LEVEL control.

2. Return the A TRIGGER LEVEL control to midrange.

3. Set the A TRIGGER SLOPE to IN. Observe that the
display starts on the negative-going slope of the applied
signal.

4. Return the A TRIGGER SLOPE switch to OUT. Ob-
serve that the display starts on the positive-going slope of
the applied signal.

5. Set the TRIGGER SOURCE switch to CH 1, the VER-
TICAL MODE switch to CH 2, and the Channel 1 Input Cou-
pling switch to GND. Observe that the display free-runs.

6. Return the Channel 1 Input Coupling switch to AC.

7. Set the TRIGGER SOURCE switch to CH 2, the VER-
TICAL MODE switch to CH 1, and the Channel 2 Input Cou-
pling switch to GND. Observe that the display free-runs.

8. Return the Channel 2 Input Coupling switch to AC
and set the TRIGGER SOURCE switch to CH 1.

9. Set the A TRIGGER Mode switch to NORM.

10. Rotate the A TRIGGER LEVEL control between its
maximum clockwise and counterclockwise positions. Ob-
serve that the READY-TRIG'D light illuminates only when
the display is correctly triggered.
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11. Readjust the A TRIGGER LEVEL control for a stable
display.

12. Remove the square-wave signal from the CH 1 input
connector.

13. Press in the A TRIGGER SGL SWP button momen-
tarily for single-sweep operation.

14. Observe that the READY-TRIG'D light illuminates,
indicating that the A Trigger circuit is armed (READY) for a
single-sweep display. No display should be present on the
crt screen.

15. Reconnect the square-wave signal to the CH 1 input
connector. A single sweep of the applied signal should ap-
pear on the screen. When the READY-TRIG'D light is out,
another single sweep cannot be displayed until the SGL
SWP button is pressed in again to reset the A Trigger
circuit.

16. Set the A SOURCE switch to EXT. Move the
square-wave signal from the CH 2 input connector to the
EXT INPUT connector.

17. Set the A TRIGGER Mode switch to P-P AUTO.

18. Set the CH 1 VOLTS/DIV switch to 0.5 V (1X) and
adjust the output of the square-wave generator to provide a
4-division display. Adjust the A TRIGGER LEVEL control for
a stable display and note the range over which a stable
display can be obtained (for comparison in step 20).

19. Set the A EXT COUPLING switch to DC-+10.

20. Observe that adjustment of the A TRIGGER LEVEL
control provides a triggered display over a narrower range
than in preceding step 18, indicating trigger-signal
attenuation.

21. Move the square-wave signal from the EXT INPUT
connector to the CH 2 input connector. Set the A SOURCE
switch to INT and adjust the A TRIGGER LEVEL control to
the midrange position.

If obtained apart from the associated equipment and from any vendor other than

aaddf or ralph.d.miller, you have been sold stolen property. Please demand a
refund, and if applicable, file a complaint with eBay.

Operating Procedures—2235 AN/USM-488 Operators

NOTE

The A TRIGGER mode can be used to trigger on ei-
ther the TV Line or TV Field. For familiarization with
these functions see TV Line Signal and TV Field Sig-
nal in the “Basic Applications” part of this section.

Using the Delayed-Sweep Controls
1. Set the B SEC/DIV switch to 50 us.

2. Select ALT HORIZONTAL MODE. Ensure that the B
TRIGGER LEVEL control is fully clockwise (B RUNS AFTER
DLY) and that the B DELAY TIME POSITION control is fully
counterclockwise.

3. Adjust the B INTENSITY control for desired B Sweep
display brightness.

4. Adjust the Channel 1 POSITION and the A/B SWP
SEP controls as required to display the A Sweep (with the
intensified zone) above the B Delayed Sweep. The displays
alternate between the A Sweep (upper) and the B Delayed
Sweep (Lower). Adjust the A and B INTENSITY controls as
necessary to view the two displays.

5. Observe that the intensified zone is approximately
one division in length at the start of the A Sweep and that
the B Delayed Sweep displays the intensified portion of the
A Sweep.

6. Rotate the B DELAY TIME POSITION control; the
intensified zone of the A Sweep and the display of the B
Delayed Sweep will|\move, continuouslyacross jthe—crt
screen.

7. Select the B HORIZONTAL MODE and observe that
only the B Delayed Sweep is now displayed on the crt
screen.

8. Observe that the display moves continuously across
the crt screen as the B DELAY TIME POSITION control is
rotated. Return the B DELAY TIME POSITION control to
the fully counterclockwise position.

9. Select the ALT HORIZONTAL MODE and set the B
SEC/DIV switch to 0.5 ms.
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Operating Procedures—2235 AN/USM-488 Operators

Using the B Trigger Section

1. Rotate the B TRIGGER LEVEL control counterclock-
wise to the midrange position, then adjust it for a stable
display.

2. Observe that both the intensified zone and the B De-
layed Sweep displays disappear and reappear as the B
TRIGGER LEVEL control approaches midrange. Adjust the
B TRIGGER LEVEL control for a stable display at the
midrange position.

3. Rotate the B DELAY TIME POSITION control
throughout its range. Observe that the intensified zone of
the A Sweep appears to jump between the positive slopes
of the display.

4. Set the B TRIGGER SLOPE switch to IN and observe
that the intensified portion begins on the negative slope.

5. Observe that the length of the B Delayed Sweep de-
creases when the B DELAY TIME POSITION control is ro-
tated clockwise and increases when the control is rotated
counterclockwise. .

6. Select the A HORIZONTAL MODE.

Using the X-Y Mode

1. Set both the CH 1 and CH 2 VOLTS/DIV switches to
1V (1X) and adjust the generator output to provide a 5-
division display.

2. Select X-Y mode by switching the A SEC/DIV switch
to its fully counterclockwise position.

3. Adjust the A INTENSITY control for desired display
brightness. Observe that two dots are displayed diagonally.
This display can be positioned horizontally with the Horizon-
tal POSITION control and vertically with the Channel 2 PO-
SITION control. Note that the dots are separated by 5
horizontal divisions and 5 vertical divisions.

4. Set both the CH 1 and CH 2 VOLTS/DIV switches to
2V (1X). Note that the dots are now separated by 2.5 hori-
zontal divisions and 2.5 vertical divisions.

4-6

5. Return the A SEC/DIV switch to 0.5 ms and adijust
the A INTENSITY control for desired display brightness.

Using the Z-Axis Input

1. Disconnect the dual-input coupler from the CH 2 input
connector and connect a bnc-female-to-bnc-female adapter
to the disconnected end of the coupler.

2. Connect a 42-inch, 50 Q@ bnc cable from the Z-AXIS
INPUT connector (located on the rear panel) to the dual-
input coupler via the bnc-female-to-bnc-female adapter.

3. Set the Channel 1 VOLTS/DIV switch to 1 V (1X) and
adjust the output of the square-wave generator to provide a
5-division display.

4. Observe that the positive peaks of the waveform are
blanked, indicating intensity modulation (adjust the A IN-
TENSITY control as necessary).

5. Disconnect the 50 Q cable from the Z-AXIS INPUT
connector and disconnect the dual-input coupler from the
CH 1 input connector.

Using the Bandwidth Limit Feature

1. Connect a fast-rise positive-output calibration signal
through a 42-inch, 50 Q cable and a 50 Q termination to the
CH 1 input connector.

2. Set the CH 1 VOLTS/DIV switch to 50 mV (1X) and
adjust the square-wave generator output to provide a 4-
division display.

3. Set the A SEC/DIV switch to 0.5 us and adjust the
square-wave generator fast-rise positive-output signal fre-
quency to 1 MHz. Adjust the generator frequency to provide
approximately 5 cycles of the displayed signal.

4. Press in the BW LIMIT button and observe the
rounding-off at the front corners of the display. This indi-
cates a decrease in the frequency response of the vertical
amplifier.
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| am the original producer of the PDF version
of this document.
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m(tfonix® MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 5586 Change Reference: M60037
Product: __2235 AN/USM-488 OPERATORS Manual Part No.: 070-4976-00
DESCRIPTION Product Group 46

A new “Protective Rain Cover” is now available for the 2200 series so add
the following to the Optional Accessories list:

Protective Rain Cover 016-0848-00

Page 1 of 1



https://www.manualsplus.com/

