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Section 1—T912

SPECIFICATIONS

The T912 is a 10 MHz, dual trace, portable os-
cilloscope. The T912bistable storage system has a writing
speed of up to 250 cm/ms in the ENHANCED mode. The
Vertical AMPLIFIER provides calibrated deflection factors
from 2 mV to 10 V/div. The TIME BASE provides stable
triggering over the full bandwidth of the Vertical
AMPLIFIER. Calibrated sweep rates are from 0.5s to
0.5 us/div. A variable X1 to X10 magnifier extends the
maximum sweep rate of 50 ns/div.

The following instrument specifications apply over an
ambient temperature range of 0°C to +45°C unless
otherwise indicated. The Adjustment Procedure in Sec-
tion 4, when performed completely, allows the T912 to
meet the Electrical Specifications listedin Table 1-1. Items
listed in the Performance Requirements column are
verified by completing the Performance Check in Section
5 of this manual.

Table 1-1
ELECTRICAL

Characteristic Performance Requirement

A. DISPLAY

Probe Adjust Output

Voltage (0°C to
+40°C)

Approximately 0.5 V.

Repetition Rate Approximately 1 kHz.

Z-Axis Input

Sensitivity 5 volt signal causes a noticeable

decrease in intensity.

Signal Polarity Positive going from ground.

Usable Frequency |Dc to 5 MHz.
Range

Maximum Input
Voltage

30 V (dc + peak ac) 30 V p-p at
1 kHz or less.

Input Impedance |Approximately 10 kQ.

Power Source

Line Voltage
Ranges (ac, rms)

120 V Range HI—108 to 132 V.
LO—90 to 110 V.
240 V Range HI—216 to 250 V.

LO—198 to 242 V.

Table 1-1 (cont)

Characteristic ] Performance Requirement

A. DISPLAY (cont)

Line Frequency 50 to 60 Hz.

Maximum Power 65 W, 0.6 A at 60 Hz, 120 V line.

Consumption

CRT Display

Display Area 8 X 10 cm.

Trace Rotation Adequate to align trace with

Range horizontal center line.
Standard P1
Phosphor

Nominal Accel- 2,760 V.

erating Potential

Storage Display

Writing Rate At least 25 cm/ms.

Enhanced At least 250 cm/ms.

Writing Rate

Storage One hour or less. (Storage time
Viewing longer than 1 hour will make
Time erasure difficult.)

B. VERTICAL AMPLIFIER

Deflection Factor

Range 2 mV/div to 10 V/div; 12 steps in a
1-2-5 sequence.
Accuracy
+20°C to Within 3%
+30°C
0°C to +45°C | Within 4%.

Uncalibrated
(VAR) Range

Continuously variable between
settings. Extends deflection factor
to at least 25 V/div (at least 2.5:1).

Frequency Response

Bandwidth Dc to at least 10 MHz (5 division
reference signal centered verti-
cally from a 25 Q source with
VOLTS/DIV VAR control in cali-

brated detent).

Risetime 35 ns or less.

REV. A APR 1977
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Specifications—T912

Table 1-1 (cont)

Table 1-1 (cont)

Characteristic

Performance Requirement

Characteristic

Performance Requirement

B. VERTICAL AMPLIFIER (cont)

C. TIME BASE (cont)

Chopped Mode
Repetition Rate

Approximately 250 kHz.

Input Resistance

Approximately 1 MQ.

Input Capacitance

Approximately 30 pF.

Maximum Input

Voltage
DC Coupled 400 V (dc + peak ac).
800 V (p-p ac) at 1 kHz or less.
AC Coupled 400 V (dc + peak ac).
800 V (p-p ac) at 1 kHz or less.
C. TIME BASE
Sweep Rate

Calibrated Range

0.5 s/div to 0.5 us/div; 19 stepsin a
1-2-5sequence. Variable X1to X10
magnifier extends maximum
sweep rate to 50 ns/div.

Accuracy Accuracy specification applies
over center 8 divisions. Exclude
first 50 ns of sweep for both
magnified and unmagnified sweep
rates and anything beyond the
100th magnified division.

+20°C to
+30°C

Unmagnified

Within 3%.

Magnified

Within 5%.

0°C to +45°C

Unmagnified | Within 4%.

Magnified Within 6%.
Variable 10:1.
Magnifier

X-Y Operation

Deflection Factor

Variable

Magnifier
X10 Approximately 100 mV/div.
X1 Approximately 1 V/div.

Input Resistance

Approximately 1 MQ.

Input Capacitance

Approximately 30 pF.

Phase Difference
Between X- and
Y-Axis Amplifiers

5° or less from dc to 50 kHz.

Triggering

Sensitivity

0.5 div internal or 100 mV external
from 2 Hz to 1 MHz, increasing to
1.5 div internal or 150 mV external
at 10 MHz.

External Trigger
Input

Maximum Input
Voltage

400 V (dc + peak ac).
800 V (p-p ac) (1 kHz or less).

Input Resistance

Approximately 1 MQ.

Input Capacitance

Approximately 30 pF.

Level Range
EXT +0.5Vto —05V.
EXT +5Vto—-5V.
10
Table 1-2

ENVIRONMENTAL

Characteristic

Performance Requirement

X-Axis Bandwidth

Dc to at least 1 MHz with 10 div
reference signal.

Temperature
Storage —55°C to +75°C.
Operating 0°C to +45°C.
Altitude
Storage To 50,000 feet.
Operating To 15,000 feet. Maximum oper-

ating temperature decreases 1°C/
1,000 feet above 5,000 feet.

REV. A APR 1977






Specifications—T912

RECOMMENDED ACCESSORIES

NOTE

The following accessories have been selected from
our catalog specifically for your instrument. They
are listed as a convenience to help you meet your
measurement needs. For detailed information and
prices, refer to a Tektronix Products Catalog or
contact your local Tektronix Field Representative.

COVERS

FRONT COVER: Protects the instrument front panel
during transport or storage and provides storage for small
accessories (probes, cables, etc.). Made of blue plastic to
match the instrument case.

Order ......... ... . . . ..., 016-0340-00

PROTECTIVE WATERPROOF COVER: Blue vinyl
cover provides protection for the entire oscilloscope
during transport or storage.

Order ........ ... .. . . ... 016-0361-00

STAND

PORTABLE STAND: The Portable Stand sits on the
floor and holds the instrument at an angle to provide easy
viewing and access. Also provides storage for small
accessories (probe, cables, etc.).

PROBES

P6101 GENERAL PURPOSE 1X VOLTAGE PROBE:
Input capacitance is 54 picofarads (plus input capacitance
of oscilloscope).

Order ........... .. ... .. ... ..... 010-6101-03

14

P6062A SWITCHABLE 1X-10X VOLTAGE PROBE:
Provides full bandwidth capabilities of T900-series in-
struments. Can be compensated to match the vertical
input capacitance.

Order . ........ .. ... .. ... .. .. ... 010-6062-13

P6009 GENERAL PURPOSE 100X VOLTAGE PROBE:
Provides full bandwidth capabilities of T900-series in-
struments. Can be compensated to match the vertical
input capacitance.

Order . ........ ... . ..., 010-0264-01

P6015 GENERAL PURPOSE 1000X VOLTAGE PROBE:
Provides full bandwidth capabilities of T900-series in-
struments. Can be compensated to match the vertical
input capacitance.

Order ... ... ... .. ... .. ... . ... ... 010-0172-00

P6021 AC CURRENT PROBE: Provides a bandwidth
from 120 Hz to the upper bandwidth of T900-series
instruments. Spring-loaded slide opens (up to 0.150
inches) to allow measurement of current without breaking
the circuit under test.

Order . ....... . . . . i 015-0140-02

CAMERAS

C-5B Option 3 Camera: Provides graticule illumination
with xenon flash lamp powered by two AA penlight
batteries. Recommended for, and molded to fit all bench
version T900-series instruments. Fixed focus, fixed aper-
ture 16 lens with 0.67 or 0.85 user adjustable magnifica-
tion. Mechanical shutter with speeds of 1/5to 1/25 s, plus
bulb and time.

Order ............ ... .. ....... C-5B Option 3

REV B, JUN 1978



Section 2—T912

OPERATING INSTRUCTIONS

OPERATING VOLTAGE

The T912 will operate from eithera 120 Vor240 V ac, 50
to 60 Hz nominal power input source. To avoid equipment
damage, the power input range selector switch (120 V or
240 V) and HI/LO switch on the bottom of the instrument
must be set to positions which include the value of the
applied power input voltage. The POWER indicator lamp
will blink when the applied power input voltage varies
more than about 10% from the value for which the switches

are set.

To avoid electric shock and equipment damage, do
not attempt to change the power input range
selector switch, HI/LO switch, or internal fuse. This
must be done by qualified service personnel only.

SAFETY INFORMATION

The T912 operates from a single-phase power source
with one of the current-carrying conductors (the neutral
conductor) at ground (earth) potential. Operation from
power sources where both current-carrying conductors
are live with respect to ground (such as phase-to-phase on
a 3-wire system) is not recommended, since only the line
conductor has over-current (fuse) protection within the
instrument.

The T912 has a 3-wire cord with a 3-terminal polarized
plug for connection to the power source and safety-earth.
The ground terminal of the plug is directly connected to
the metal parts of the instrument. For electric-shock
protection, insert this plug in a mating outlet with a safety-
earth contact.

FUNCTIONS OF CONTROLS,
CONNECTORS, AND INDICATORS

Before you turn the instrument on, read this portion of the
manual to familiarize yourself with the controls, connec-
tors, and indicators.

REV. A APR 1977

A. DISPLAY

Front Panel (Fig. 2-1)

@ INTENSITY—Adjusts the brightness of the crt dis-
play. Set for the lowest visible display to prolong crt
life.

@ FOCUS—Adjusts for optimum spot size and defini-
tion.

@ BEAM FINDER—Locates off-screen displays. Com-

presses the crt display to within the graticule area
independently of the position control or applied
signals.

To locate an off-screen display:

a. Set the vertical POSITION and INTENSITY
controls to midrange and rotate the horizontal
POSITION control clockwise.

b. If adisplay or dot still is notvisible, press BEAM
FINDER and hold in. A compressed display or dot
should appear. If not, increase the INTENSITY until
a display appears.

If a dot or vertical line appears, the sweep is not
triggered. Set the trigger MODE switch to AUTO to
obtain a display. Use the vertical and horizontal
POSITION controls to move the display near the
center of the graticule. Release the BEAM FINDER
button and adjust the trigger level control for a
stable display.

If a compressed display appears, adjust the

VOLTS/DIV switch and the horizontal and vertical
POSITION controls for a stable display.

@ STORE—Selects storage mode (pushbutton in) or
non-store (pushbutton out) conventional os-
cilloscope operation.

@ ERASE—Press to erase a stored display.

21



Operating Instructions—T912

\*@] BEAM

FINDER

ENHANCE

PROBE
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N

\

ALTERNATE VERSION 9 @ @

/

®

1981-27

2-2

Fig. 2-1. Display front panel controls and connectors.

INTEG—When held down, stores repetitive signals
too fast to store normally by allowing a charge to
build up on the crt storage target before the signal is
stored.

ENHANCE LEVEL—Increases the stored writing
rate to at least 250 cm/s. Automatically switches on
in SINGLE SWP.

ON-OFF—Push-push switch turns the instrument
power on (button in) and off (button out). (In some
versions this switch is labeled POWER.)

POWER—Indicator lamp lights when ON-OFF but-
ton is depressed to ON (in) position and applied
power input voltage does not vary more than about
10% from the value indicated by the 120 V/240 V and
HI/LO voltage selector switch settings. When
applied power input voltage varies more than about
10% (either high or low) from the selected value, the
lamp will blink. (Insome versions this lamp is labeled
ON.)

®

PROBE ADJ—Provides a square-wave output of
approximately 0.5 V (negative-going with respect to
ground) at approximately 1 kHz, for compensating
voltage probes.

Internal graticule—Eliminates parallax. Risetime
amplitude and measurement points are indicated at
the left edge of the graticule.

Left Side of Cabinet (Fig. 2-2)

ASTIG—Screwdriver adjustment used with FOCUS
control to obtain a well-defined display. Requires
little or no adjustment once set.

TR ROT—Trace rotation screwdriver adjustment.
Aligns trace with the horizontal graticule lines.

REV. A APR 1977



Operating Instructions—T912
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Fig. 2-2. Left side of cabinet.

Rear Panel (Fig. 2-3)

m EXT Z AXIS INPUT—BnNc connector for applying

signals to intensity modulate the crt display. Signals
must be time-related to the display for a stable
display.

Bottom of Cabinet (Fig. 2-4)

120 V/240 V—Screwdriver actuated switch selects
either 120 V or 240 V nominal power input voltage.

To avoid electric shock and equipment damage, do
not attempt to change the power input range
selector switch, HI/LO switch, or internal fuse. This
must be done by qualified service personnel only.

@ HI/LO—Screwdriver actuated switch selects either
high or low nominal power-input-voltage regulating
range: LO selects 100 V or 220 V and HI selects
120 V or 240 V.

CH 1 DC BAL—Screwdriver adjustment. When
properly adjusted, prevents trace shift when
switching between adjacent positions of the CH 1
VOLTS/DIV switch.

REV. A APR 1977
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Fig. 2-3. Rear panel controls and connectors.




Operating Instructions—T912

Cl = \

120V

240V

||

i

[

—

To avoid electrical shock and equipment damage, (17)(18
do not attempt to replace the internal fuse or change
the setting of the Power Input Range Selector switch
or HI/LO switch. This must be done by qualified

service personnel only.
(1982)1981-17

Fig. 2-4. Bottom of cabinet.

CH 2 DC BAL—Screwdriver adjustment. When

> Input Coupling—Selects the method of coupling the
properly adjusted, prevents trace shift when

input signal to the vertical input signal amplifier.

® ®

switching between adjacent positions of the CH 2
VOLTS/DIV switch.

B. VERTICAL AMPLIFIER

Front Panel (Fig. 2-5)

VOLTS/DIV—Selects the vertical deflection factor
in a 1-2-5 sequence (VAR control must be in detent
position to obtain the indicated deflection factors).
Read the correct deflection factor for a 1X probe
from the 1X position and a 10X probe from the 10X
position.

VAR—Provides continuously variable uncalibrated
deflection factors between the calibrated steps of
the VOLTS/DIV switches. Extends the maximum
deflection factor to 25 V/div in the 10 V position.
Detent position provides calibrated VOLTS/DIV
deflection factors.

AC: Signals are coupled capacitively. Any dc
signal component is blocked. Low frequencies are
attenuated (3 dB down at about 1 Hz using a 10X
probe). Ac coupling causes tilting of square waves
below about 1 kHz.

GND: Grounds the input of the vertical amplifier
to provide a ground reference display. Connects the
input signal to ground through the input coupling
capacitor and a 1 MQ resistor to allow the input
coupling capacitor to be precharged by the input
signal.

DC: All components of the input signal are
passed to the vertical amplifier.

Channel 1 or Y Input—Connector for applying an
external signal to the vertical deflection system.
Provides the Y input in the X-Y mode when CH 1
vertical mode button is in.

REV. A APR 1977



Operating Instructions—T912

VOLTS/DIV

CH1

DUAL
TRACE

(CH1 TRIG)

CH 2

¢

POSITION

1982-11A

Fig. 2-5. Vertical amplifier front panel controls.

Channel 2 input—Connector for applying an exter-
nal signal to the vertical deflection system.

POSITION—Controls the vertical position of the crt
display.

Vertical Mode—Selects the vertical

operating mode.

amplifier

CH 1: Displays only signal applied to the CH 1
input connector. This button must be latched in for
X-Y operation.

CH 2: Displays only signal applied to the CH 2
input connector.

DUAL TRACE: Displays CH 1 and CH 2 input
signals alternately. Chop or Alternate mode is
selected automatically by the SEC/DIV switch. For
SEC/DIV switch settings of 1 msand slower, Chop is
selected. For settings of .5 ms and faster, Alternate
isselected. In DUAL TRACE mode, the trigger signal
is derived from CH 1. When the DUAL TRACE and
CH 2 buttons are locked in at the same time, the
trigger signal comes from CH 2 (instead of CH 1)
while DUAL TRACE signals are displayed.

REV. A APR 1977

C. TIME BASE

Front Panel (Fig. 2-6)

@ SOURCE—Selects the source of the trigger signal.

INT: Uses a sample of the signal displayed on the
crt as a trigger signal in the CH 1 or CH 2 modes. In
DUAL TRACE mode, the trigger signal is obtained
from CH 1. If CH 2 and DUAL TRACE buttons are
both latched in, channel 2 is the trigger source.

LINE:Uses a sample of the power-line frequency
as a trigger signal.

EXT: Permits triggering on signals applied to the
X (external trigger) input connector. External trigger
signals must be time-related to the displayed signal
for a stable display.

EXT -+ 10: External trigger signal is attenuated by
a factor of 10.

X-Y: Permits x-y display. X (horizontal) input is
through the X input connector. Y (vertical) input is
normally through the CH 1 or Y input connector
(Vertical Mode CH 1 button must be latched in). For
special applications, the Y input may be obtained
from the CH 2 inputconnector (CH 2 button latched
in), or from both CH 1 and CH 2 (DUAL TRACE
button latched in).
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Fig. 2-6. Time base front panel controls and connectors.

MODE—Selects the operating mode for the trigger
circuit.

AUTO: With the proper LEVEL control setting,
the sweep can be triggered by trigger signals with
repetition rates above about 20 Hz. In the absence of
an adequate trigger signal, or when the LEVEL
control is misadjusted, the sweep free runs to
provide a reference display.

NORM: Permits triggering on displayed signal. In
the absence of an adequate trigger signal, or when
the LEVEL control is misadjusted, the sweep does
not run and no display is visible. Setting SOURCE to
LINE position provides an adequate trigger signal.

SINGLE SWP: Sweep runs once on first triggered
event after RESET is pushed. Another sweep cannot
be triggered until RESET is pushed again. May be
used to store one event or several events in succes-
sion.

RESET: Resets the sweep after a single sweep.
Must be pushed after a single sweep has occurred
for another sweep to run.

SLOPE—Selects the positive- or negative-going
slope of the trigger waveform.

+OUT: The sweep can be triggered from the
positive-going portion of a trigger signal.

—IN: The sweep can be triggered from the
negative-going portion of a trigger signal.

LEVEL—Selects the amplitude point on the trigger
signal at which the sweep is triggered. Usually
adjusted for the desired display after trigger
SOURCE and SLOPE have been selected.

X (External Trigger)—Provides input for external
trigger signals or for X axis signals in the X-Y mode.

SEC/DIV—Selects calibrated sweep ratesin a 1-2-5
sequence. X1-X10 variable control must be in the X1
detent position (fully ccw) to read calibrated sweep
rates directly from the SEC/DIV knob. Knob
numerals with gunderneath indicates sweep ratesin
microseconds/division; numerals with m under-
neath indicate sweep rates in milliseconds/division;
positions with no symbol under the numerals in-
dicate sweep rates in seconds/division.

X1-X10—Provides calibrated sweep rates when in
X1 (fully ccw) detent position. Increases the
horizontal gain by a factor of 10, providing at least
50 ns/div sweep rate in the X10 detent position (fully
cw) with the SEC/DIV knob set to .5 us.

POSITION—Controls the horizontal position of the
crt display.
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FIRST TIME OPERATION

Use this procedure when you turn the instrument on for
the first time. It checks that most functions of the
instrument are operational. This procedure requires a
probe. (10X probes are supplied as standard accessories.)
Read the descriptions of the controls and connectors to
familiarize yourself with them before you turn your
instrument on.

A complete performance check is given in Section 3.

Only the control settings that affect the check being
performed are given. Do not move the control settings
unless instructed to do so. Start at the beginning and
follow the sequence of steps through to the end. If you skip
a step or startin the middle of a check, youwon’tbe able to
tell whether a particular function is operational.

First, check that the Power Input Voltage Selector
switch and the HI-LO Range Selector switch on the
bottom of the cabinet are set for your power input voltage.
In the United States the Power Input Voltage Selector
switch is normally set for 120 V and the HI-LO Range
Selector switch is normally set for HI at the factory. In
Europe the Power Input Voltage Selector switch is normal-
ly set for 240 V and the HI-LO Range Selector is normally
set for LO.

CAUTION

| caurion §
Your instrument may be damaged if it is operated
from a 240 V power input voltage source with the
Power Input Voltage Selector switch set for 120 V.
Only qualified service personnel should change the
Power Input Voltage Selector switch to a different

range.

The POWER indicator lamp will blink when the applied
power input voltage varies more than about 10% (either
high or low) from the value selected by the 120 V/240 V
and HI/LO selector switches.

If the 120 V/240 V and HI/LO switches are properly set,
connect the power cord plug to the power sourceand turn
the instrument on. Set the trigger MODE to AUTO, and
SOURCE to INT.

You should get a trace on the crt screen. If you don't,
push the BEAM FINDER button and hold it in while
increasing the INTENSITY (clockwise). A trace, or one or
two bright dots, indicates that the instrument is operating.
You may also have to adjust the FOCUS and POSITION
controls.

REV. A APR 1977
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Vertical Positioning and Horizontal Operation

1. Set: LEVEL mid-range
SEC/DIV 1ms
X1-X10 X1 (fully ccw

detent)
Vertical Mode CH 1
STORE nonstore

(button out)

2. Check that the CH 1 POSITION control moves the
trace off the top and bottom of the screen. Leave the trace
between one and two divisions above the center line. If the
trace does not extend across the screen, move the
horizontal POSITION control until it does.

3. Set the Vertical Mode switch for CH2. Check thatthe
CH 2 POSITION control moves the trace off the top and
bottom of the screen. Leave the trace between one and two
divisions below the center line.

4. Set the Vertical Mode switch for DUAL TRACE. You
should have two traces on the crt screen—one above the
center line and one below.

5. Check that there are two traces at every setting of the
SEC/DIV switch from .5 us to .5 s.

6. Set the SEC/DIV switch to 1 ms and the Vertical
Mode switch to CH 1.

FOCUS and INTENSITY Operation

Adjust the FOCUS and the INTENSITY controls for a
fine line at a comfortable brightness level.

Trace Rotation and Vertical Input Operation

Most of the remaining checks require applying the
PROBE ADJ signal to the inputs.

NOTE

In the following steps, if you use a 1X probe or
coaxial cable, use the 1X PROBE window for
VOLTS/DIV settings. If you use a 10X probe (as
supplied), use the 10X probe window.

The PROBE ADJ output is asquare wave. Anincorrect-
ly compensated probe will distort the top and bottom of
the signal but will not affect the checks.
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If you want to compensate a probe, refer to the Probe
Compensation information after this procedure.

1. Set: CH 1 VOLTS/DIV .2 V (10X window)

CH 1 VAR detent (fully
clockwise)
CH 1 AC-GND-DC GND

2. Using the CH 1 POSITION control, align the trace
with the center graticule line. If the trace is tilted, adjust the
trace rotation (control marked TR ROT on the left-cabinet
side) for the best alignment of the trace with the center
graticule line.

3. Connect the probe to the CH 1 input and hold the
probe tip against the PROBE ADJ connector. Setthe CH 1
AC-GND-DC switchto DC. You should have approximate-
ly 2.5 divisions of display. The square wave will be below
the center line. This display may or may not be stable.

4. Set the CH 1 AC-GND-DC switch to AC. The display
should be approximately equidistant above and below the
center line.

NOTE

If you cannot obtain a display, remove the probe tip
from the PROBE ADJ connector. Touch the tip to
your hand. Change the VOLTS/DIV setting if
necessary to get a display. The display should be a
thick (vertically) trace. A thickening trace indicates
that the probe is picking up the power line radiation
that your body normally picks up. If this occurs, the
vertical is usable butthe PROBE ADJ outputisn't. If
the thickening does not occur, you have a defective
probe or other instrument malfunction.

5. Rotate the CH 1 VAR control through its range. The
display amplitude will decrease. Leave the VAR control
fully clockwise (detent)—maximum display amplitude.

6. Set: Vertical Mode CH 2
CH 2 VOLTS/DIV 2V
CH 2 VAR
CH 2 AC-GND-DC
CH 2 POSITION

detent (fully cw)
GND

To align trace with
center graticule line

7. Connect the probe to the CH 2 input and hold the
probe tip against the PROBE ADJ connector.
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8. Set the CH 2 AC-GND-DC switch to DC. The square
wave will be below the center line.

9. Set the CH 2 AC-GND-DC switch to AC. The square
wave will be approximately equidistant above and below
the center line.

10. Rotate the CH 2 VAR control through its range. The
display amplitude will decrease. Leave the VAR control
fully clockwise (in detent).

11. Return the Vertical Mode switch to CH 1.

X-Axis Operation

1. Connect the probe to the X input (if a 1X probe is
available, use it; if a 10X probe is used, rotate the X1-X10
control fully clockwise) and hold the probe tip against the
PROBE ADJ connector.

2. Set the SOURCE switch to X-Y, and reduce INTEN-
SITY as necessary. Adjust the horizontal POSITION
control as needed to locate the display. You should see
two dots separated by a distance dependent on the X1-X10
control setting. Return X1-X10 to X1 (fully counter-
clockwise detent).

X-Y and Dual Trace Operation

This mode is usable with SEC/DIV settings of 1 ms or
slower. Set controls and connect signals as you would for
independent X-Y or Dual Trace operation.

Astigmatism Operation
1. Set: SOURCE INT

2. Connect the probe to the CH 1 input and hold the
probe tip against the PROBE ADJ connector. Rotate the
LEVEL control for the most stable display. Adjust the
FOCUS control for the display with the sharpest edges
both horizontally and vertically over the entire screen.
Vertical trace thickness is typically more than the horizon-
tal but the edges should be equally sharp. This is easier to
observe at the "corners” of the signal.

3. Set the INTENSITY and FOCUS controls for the best
defined display. If the display still appears out of FOCUS,
use a small screwdriver to adjust the ASTIG control
(through left cabinet side) for the best defined display.

4. Rotate the INTENSITY control fully clockwise. The
display will get brighter and defocus (get thicker). Return
the INTENSITY control to the preferred brightness level.
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Ext Z Axis Input Operation

A positive-going signal will cause adecrease in intensi-
ty, and a negative-going signal will increase the intensity
level of a low-intensity trace.

X1-X10 and Trigger Operation

1. Note a display with several cycles of the PROBE ADJ
waveform. Rotate the X1-X10 control fully clockwise to
X10 and note that only one cycle is visible. Return control
to X1.

2. Set the SEC/DIV to .1 ms. Position the start of the
display (left edge) on the screen. Set the SLOPE button to
the +OUT position. Rotate the LEVEL control through its
range. The start of the display will move along the positive
(rising) slope of the signal until the display becomes
unstable.

3. Set the LEVEL control for a stable display that starts
at about the middle of the slope.

Now set the SLOPE button to the —IN position. Rotate
the LEVEL control through its range. The start of the
display will move along the negative (falling) slope of the
signal until the display becomes unstable.

4. Set the LEVEL control for a stable display that starts
at about the middle of the slope.

5. Set the MODE switch to NORM. The display should
start on the negative slope. In the NORM mode the display
will disappearif the LEVEL control is improperly adjusted.

6. Set the SLOPE button to the +OUT position. The
display should start on the positive slope.

Storage Operation
1. Set: SOURCE INT

STORE store (button in)

2. Put the MODE switch in SINGLE SWP. A single
sweep will occur. Now push the MODE switch to RESET
and then put it back in SINGLE SWP. Another sweep will
occur. Move the vertical POSITION control while storing
single sweeps.

3. Press ERASE. The screen will light up and when the
ERASE button is released the entire screen will be erased.
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4. Disconnect the probe from the instrument. Set the
Channel 1 AC-GND-DC switch to GND. The trace should
disappear.

5. Set the SOURCE switch to LINE. If a trace doesn’t
appear, adjust the LEVEL control until a trace appears.

6. Set: SOURCE INT
MODE AUTO
Channel 1 AC-GND-DC AC
STORE non-store (button

out)

Your instrument is now ready to operate when you
apply a signal to the Channel 1 input.

PROBE COMPENSATION

An incorrectly-compensated probe is one of the
greatest sources of operator error. Most attenuator probes
are equipped with adjustments to ensure optimum
measurement accuracy.

Some probes are compensated by using a small,
insulated screwdriver through an access hole to the
compensation adjustment. Other probes may have an
adjustment system similar to that shown in Fig. 2-7.

Probe compensation is accomplished as follows:

Set the appropriate VOLTS/DIV switch to .1V, the
AC-GND-DC switch to DC, and the SEC/DIV switch to
2 ms.

Connect the probe to the vertical inputand touch the
probe tip to the PROBE ADJ connector. Notice a
display similar to those shown in Fig. 2-8. Adjust the
probe for the correct compensation. The effects of
incorrect probe compensation on three types of signals
are illustrated in Fig. 2-8.

APPLICATIONS

Peak-to-Peak Amplitude Measurements

To measure the amplitude of a signal, multiply the
vertical deflection (in divisions) by the VOLTS/DIV switch
setting. (Use VOLTS/DIV window to match attenuation
factor of probe used.)

Example:

The display amplitude is three divisions (see Fig. 2-9)
and the VOLTS/DIV switch is set to .5 V. Substituting the
given values:

Amplitude = 3 divisions X 0.5 volt/division = 1.5V p-p
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Fig. 2-7. Probe compensation.
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ig. 2-8. Effects of probe compensation.
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I

VERTICAL
DEFLECTION

1907-27

Fig. 2-9. Peak-to-peak voltage measurement.

Instantaneous Amplitude Measurement

The following procedure explains how to measure the
amplitude of any point on a waveform with respect to
ground.

1. Set the AC-GND-DC switch to DC.

2. Apply the signal to be measured to one of the vertical
input connectors. Set the Vertical Mode switch to select
the channel used.

3. Obtain a stable display, centered vertically.

4. Set the AC-GND-DC switch to GND. Adjust the trace
to some reference line (see Fig. 2-10).

5. Set the AC-GND-DC switch to DC. If the waveform
appears above the reference line, the voltage is positive. If
the waveform appears below the reference line, the
voltage is negative.

6. Measure the vertical difference (in divisions)
between the reference line and the desired point on the
waveform and multiply by the VOLTS/DIV switch setting.

Example:

The vertical difference is five divisions (see Fig. 2-10).
The VOLTS/DIV switch is set to 10 mV. The waveform
appears above the reference line.

Substituting the given values:

Instantaneous 5 10 mVv/

Voltage ~ divisions X divisions 50 mv
Instantaneous +50 mV
Voltage
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Fig. 2-10. Instantaneous voltage measurement.

Dual Trace Phase Difference Measurement

Phase comparison between two signals of the same
frequency can be accomplished using the dual-trace
feature. This method of phase difference measurement
can be used up to the frequency limit of the vertical
system. It is also more accurate and easier to use than the
X-Y method. To make the comparison, use the following
procedure:

1. Set the AC-GND-DC switches to AC.

2. Set the Vertical Mode switch to DUAL TRACE.
Position both traces to the graticule horizontal centerline.

3. Connect the reference signal to the CH 1 input
connector and the comparison signal to the CH 2 input
connector. Use coaxial cables or probes which have equal
time delay to connect the signals to the input connectors.

4. Set the CH 1 and CH 2 VOLTS/DIV switches and the
CH 1 and CH 2 VAR controls so that the displays are equal
and about five divisions in amplitude.

5. Set the SEC/DIV switch to a sweep rate which
displays about one cycle of the reference waveform.

6. Turn the variable (X1-X10) SEC/DIV control untilone
cycle of the reference signal (Channel 1) occupies exactly
eight divisions between the first and ninth graticule lines
(see Fig. 2-11). Each division of the graticule represents
45° of the cycle (360° =+ 8 divisions = 45°/division).

7. Measure the horizontal difference between cor-
responding points on the waveforms.
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Fig. 2-11. Phase difference.

8. Multiply the measured distance (in divisions) by
45°/division (sweep rate) to obtain the exact amount of
phase difference.

Example:

Assume a horizontal difference of 0.6 division with a
sweep rate of 45°/division as shown in Fig. 2-11.

Substituting the given values:

Phase

. = 0.6 division X 45°/division
Difference

Phase Difference = 27°

Time Duration and Frequency Measurements

To find the time duration between two points on a
waveform, multiply the horizontal distance (in divisions)
between the two points by the SEC/DIV switch setting.
Frequency (in hertz) is the reciprocal of the time duration
of one cycle (in seconds).

Example:

The horizontal distance measured is 8.3 divisions (see
Fig. 2-12).

The SEC/DIV switch is set to 2 ms.
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Fig. 2-12. Time duration.

Substituting the given values:

Time _ Horizontal = = gpcp)y
. = distance X .
Duration L setting
(divisions)
Time _ 8.3 2
Duration divisions ms/division
Time _ -
Duration 16.6 ms (milliseconds)
and
Frequenc = —17
a Y time duration
1
Frequency = — = 60 Hz

16.6 ms®

*16.6 ms = .0166 second.

Risetime Measurements

Risetime measurements are made in the same manner
as time duration measurements, except the measure-
ments are made between the 10% and 90% points of the
waveform’s amplitude (see percentage markings on the
left edge of the graticule).

Use the following procedure to measure risetime:

1. Adjustthe VOLTS/DIV and VAR controls foradisplay
amplitude of exactly five divisions.

2. Adjust the vertical POSITION control so that the
display bottom just touches the 0% graticule line and the
display top just touches the 100% graticule line (see Fig. 2-
13).
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Fig. 2-13. Risetime.

3. Measure the horizontal distance (divisions) between
the 10% and 90% points on the waveform (point A to point
B, Fig. 2-13).

4. Use the following formula to find risetime:

horizontal
Risetime = distance X SEC(DIV
setting

(divisions)

Examples:

The horizontal distance between the 10% and 90% point
on the waveform is five divisions with a SEC/DIV switch
setting of 1 us.

Substituting the given values:

Risetime = 5 divisions X 1 us/division

Risetime = 5 us

HOW TO STORE A DISPLAY

1. Turn the INTENSITY control fully counterclockwise
and press the STORE button in. Note background light
level, then press the ERASE button. Notice that the normal
storage background light level is present on the storage
screen.

2. Rotate the INTENSITY control slowly clockwise to
produce a display of normal intensity, then return the
INTENSITY control to fully counterclockwise. Notice a
stored display of moderate brightness.
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3. Press the ERASE button and note that the crtdisplay
can be erased.

4. Setthe STORE button to the out (non-store) position.
Set the TRIGGERING and INTENSITY controls for a
stable display of normal brightness.

5. Set the MODE switch to SINGLE SWP and press the
STORE button in. Then press the ERASE button.

6. Apply a single sweep trace by pressing the RESET
button. Note a stored display on the storage area. If the
display is not stored, increase the trace intensity (INTEN-
SITY control clockwise) and repeat the check.

7. Set the SEC/DIV switch to 1 us and the X1-X10
control to X10 (fully cw). Turnthe INTENSITY control fully
clockwise.

8. Position the rising portion of the waveform within the
graticule area. Re-adjust the INTENSITY control so that
the trace is just visible. Press the STORE button in, then
press the ERASE button. Note normal storage mode
background light on crt.

9. Press the INTEG button momentarily (one second to
several seconds is reasonable). Note a fully-stored dis-
play. If the trace does not store fully on the first attempt,
repeat the integration for a longer time, or with a higher
intensity. Press the ERASE button and release the STORE
button.

Using Enhanced Mode

To use the enhance feature, first obtain the best
possible display of the signal in the normal store mode.
Set the MODE switch to SINGLE SWP. Set the ENHANCE
LEVEL control to about midrange and apply a single
sweep. |f the ENHANCE LEVEL control is properly set, the
display will be stored with minimum background
luminance. Further, the INTENSITY level may have to be
set quite high in the enhance mode.

If the ENHANCE LEVEL control is set too high, the
background luminance may obscure the desired display.
If the ENHANCE LEVEL control is set too low, the display
may not be adequately stored. Therefore, experimentation
is necessary for an optimum enhanced display.
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Integrated Fast-Rise Waveforms

The Integrate circuit permits storage of waveforms of
relatively fast sweep rates with relatively low repetition
rates. Waveforms that might be difficult to see because of
the low sweep duty cycle (orthat have poorresolution due
to the required high setting of the INTENSITY control) can
often be stored using the Integrate method to produce
brightness or better resolution.

§ CAUTION ;
Do not attempt to store extremely fast-rising or fast-
falling portions of waveforms viewed at relatively
slow sweep rates. The high trace intensity required
(due to the intensity difference between the horizon-
tal and vertical segments) could cause storage
target damage.

To use the Integrate function, first obtain a triggered,
well-defined display. Then press the INTEG buttonin (one
second to several seconds is reasonable). If all portions of
the display are not properly stored, repeat the integrate
period with higher trace intensity.

Reduce the trace intensity so that the display is just
visible (erase display each time intensity is adjusted).
Press the INTEG button in and note that the stored trace is
brightened.

2-14

Low trace intensity and long integration periods
produce optimum resolution on jitter-free signals.
However, if the integration period is too long, the stored
image may broaden and obscure the desired display.

Care of Storage CRT

To prolong the useful life of the storage screen, the
following precautions should be observed:

1. Use the lowest beam intensity necessary to produce
aclear, well-defined display. Care must be exercised in the
degree of writing beam intensity used, particularly when
using slow sweep rates.

2. Do notincrease beam intensity to store fast changing
portions of the display. See Integrated Fast-Rise
Waveforms.

3. Avoid repeated use of the same area of the screen.

4. Do not leave a display on the screen (either written or
stored) when the display is not needed.

5. Do not leave the STORE button in when the storage
mode is not needed.
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PERFORMANCE CHECK

This procedure allows the basic performance specifications to be checked without removing the instrument covers. Itis
intended for use in incoming inspection to determine acceptability of newly purchased or recently calibrated instruments.

LIMITS AND TOLERANCES

Tolerances given are for the instrument under test and
do not include test equipment error. Limits and tolerances
in this check are instrument specifications only if they are
called out as performance requirements in the speci-
fications section.

TEST EQUIPMENT REQUIRED

You will need the test equipment listed in Table 3-1, or
equivalent, to perform a complete Performance Check of
the T912. The Specifications given for the equipment are
the minimum necessary for accurate results.

Table 3-1
TEST EQUIPMENT

Description Minimum Specifications

Usage

Examples of Applicable
Test Equipment

1. Amplitude Calibrator Amplitude accuracy, within
0.5%; signal amplitude, 10 mV
to 10 V; output signal, 1 kHz

square wave.

Vertical Gain checks, X
Gain check.

a. TEKTRONIX PG 506
Calibration Generator.*

b. TEKTRONIX 067-0502-01
Calibration Fixture.

Frequency, 50 kHz to at least
10 MHz; output amplitude,
variable from 0.5 to 5 V p-p;
output impedance, 50 Q;
reference frequency, 50 kHz;
amplitude accuracy, constant
within 0.3% of reference
frequency as output frequency
changes.

2. Sine-Wave Generator

Vertical Amplifier band-
width checks, X bandwidth
check. Triggering checks.
Z axis input check.

a. TEKTRONIX SG 503
Leveled Sine-Wave
Generator.” (With included
precision cable.)

b. TEKTRONIX Type 191
Constant Amplitude Signal
Generator.

Marker outputs, 50 ns to 0.5 s;
marker accuracy within 0.5%;
trigger output, 1 ms to 0.1 us,
time coincident with markers.

3. Time-Mark Generator

Timing checks.

a. TEKTRONIX TG 501
Time-Mark Generator.”

b. TEKTRONIX 2901
Time-Mark Generator.

Impedance, 50 Q; bnc con-
nectors.

4. Termination (2)

Signal termination.

a. Tektronix Part 011-0049-01.

5. Cable (3) Impedance, 50 Q; bnc con-

nectors.

Signal interconnection.

a. Tektronix Part 012-0057-01.

*Requires a TM 500 Series Power Module.
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Table 3-1 (cont)

Description Minimum Specifications

Examples of Applicable

Usage Test Equipment

Connectors, bnc female to
two bnc male.

6. Dual Input Coupler

Signal interconnection. a. Tektronix Part 067-0525-00.

7. T Connector Connectors, bnc.

Signal interconnection. a. Tektronix Part 103-0030-00.

8. Adapter - Bnc female to bnc female.

Signal interconnection. a. Tektronix Part 103-0028-00.

PRELIMINARY PROCEDURE

Use the following steps to put your instrument into a
basic operating mode before proceeding with the Perfor-
mance Check.

1. Check that the Power Input Voltage Selector switch
and the HI-LO Range Selector switch on the bottom of the
cabinet are set for your power input voltage. In the United
States, the Power Input Voltage Selector switch is normal-
ly set for 120 V and the HI-LO Range Selector switch is
normally set for HI at the factory. In Europe, the Power
Input Voltage Selector switch is normally set for240 V and
the HI-LO Range Selector switch is normally set for LO.
Only qualified service personnel should change the Power
Input Voltage Selector switch to a different voltage range
setting.

2. If the 120 V/240 V and HI/LO switches are properly
set, connect the power cord plug to the power source and
turn the instrument on. Connect test equipment to an
appropriate power source and turn it on. Set the trigger
MODE to AUTO, and SOURCE to INT.

NOTE

Allow a 20 minute warmup before starting the Per-
formance Check Procedure. This instrument must
have been adjusted at an ambient temperature of
+25°C within 5°C to ensure that checks in this
procedure will meet the specifications listed in
Section 1.

3. Set the controls as follows:

Display
BEAM FINDER Button out
STORAGE Nonstore (button out)
ENHANCE Fully cw
INTEG Off (button out)

Vertical Amplifier
Vertical Mode CH 1
POSITION (both)
VOLTS/DIV (both)'

Midrange
2mV

VAR (both) Detent (cw)
CH 1 AC-GND-DC DC
CH 2 AC-GND-DC GND

Time Base
SEC/DIV .5 ms

X1-X10 (variable) X1 (unmagnified—

fully ccw in detent)

SOURCE INT
MODE AUTO
POSITION Midrange
SLOPE +0OuUT
LEVEL Midrange

4. The POWER ON light should be on and a baseline
trace should be visible on the graticule. Adjust INTENSI-
TY, FOCUS, and ASTIG controls for low intensity, well-
defined trace.

The baseline should be parallel with horizontal
graticule lines. If not, adjust R472, TR ROT (trace rota-
tion), in the left side panel until the trace aligns with the
horizontal graticule lines.

This ends the preliminary procedure.

'Unless otherwise stated, use the 1X PROBE window for VOLTS/DIV settings throughout the Performance Check Procedure.
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PERFORMANCE CHECK PROCEDURE

1. CH 1 and CH 2 Deflection Accuracy

a. Connect test equipment as shown in Fig. 3-1 (use
appropriate POSITION control as needed to center the
display within the graticule area).

b. CHECK—Deflection accuracy for CH 1 according to
Table 3-2 within 3% (+20°C to +30°C).

Performance Check—T912

c. Set: CH 1 AC-GND-DC GND
CH 2 AC-GND-DC DC
Vertical Mode CH2
CH 2 POSITION As needed

d. CHECK—Deflection accuracy for CH 2 according to
Table 3-2 within 3% (+20°C to +30°C). )

Table 3-2 e. Set amplitude calibrator to 0.1 volt.
DEFLECTION ACCURACY
:I(;)(L;’:(/)DBI\EI lc\:mplitude l:’V'elrtical . I:I:3°/° 2. CH 1 and CH 2 VAR (Variable) Volts/Div Range
1 alibrator eflection olerance
WINDOW) | Output | (divisions) | (divisions) a. Set CH 1 and CH 2 VOLTS/DIV to 20 mV.
2mv 10 mV S 4.85t0 5.15 b. CHECK—Display amplitude reduces from five
5 mV 20 mV 4 3.88 to 4.12 divisions to less than two diyisions with CH 2 VAR control
turned fully counterclockwise.
10 mV 50 mV 5 4.85 to 5.15
20 mv v 5 4.85105.15 c. Set: Vertical Mode CH 1
2V 1V 5 4.85 to 5.15 CH 1 AC-GND-DC DC
2V 0V 5 4.85to 5.15 CH 2 AC-GND-DC GND
OSCILLOSCOPE
AMPLITUDE
CALIBRATOR

OF

@ 50 §2
L_ _ CABLES
BNC
T-CONNECTOR

OC—)X
/

™

DUAL-INPUT
CONNECTOR

1982-02

Fig. 3-1. Deflection accuracy check test setup.
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d. CHECK—Display amplitude reduces from five
divisions to less than 2 divisions with CH 1 VAR control
turned fully counterclockwise.

e. Return both VAR controls to detent position.
f. Disconnect test equipment.
3. CH 1 Bandwidth
a. Connect test equipment as shown in Fig. 3-2.
b. Set: VOLTS/DIV (both) 2mVv
AC-GND-DC (both) DC

LEVEL
POSITION (all)

Fully cw

As required

c. Set generator frequency to 50 kHz (reference) and
adjust output amplitude for a 5-division display.

d. Set generator frequency to 10 MHz.

e. CHECK—Display amplitude is at least 3.5 divisions.

4. CH 2 Bandwidth

a. Set: Vertical Mode CH 2

b. Move the sine-wave generator output (through 50 Q
cable and 50 Q termination) from CH 1input connector to
CH 2 input connector.

c. Set generator frequency to 50 kHz (reference) and
adjust output amplitude for a 5-division display.

d. Set generator frequency to 10 MHz.

e. CHECK—Display amplitude is at least 3.5 divisions.

f. Disconnect test equipment.

SINE-WAVE
GENERATOR

-
®

@ 50 §2

!

PRECISION
50 CABLE

%
=2 (@)
TERMINATION \-rﬂ

OSCILLOSCOPE

=,

1982-03

Fig. 3-2. Bandwidth check test setup.
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5. X-AXIS GAIN

Performance Check—T912

b. Set generator frequency to 50 kHz (reference) and
adjust output amplitude for 10 divisions (about 1 volt) of

a. Set: Vertical Mode CH 1 - .
horizontal deflection.

VOLTS/DIV (CH 1) AV

X-Y
SOURCE c. Set generator frequency to 1 MHz.
X1-X10 X10 (fully cw)
INTENSITY For visible display d. CHECK—Display amplitude is at least seven
SEC/DIV 0.1 ms divisions.

b. Connect test equipment as shown in Fig. 3-3 and set
generator output amplitude to .5V, and frequency to
50 kHz.

c. CHECK—Horizontal deflection between 3.5 and 6.5
divisions (set horizontal POSITION as needed to view start
and end of display).

d. Disconnect test equipment.

6. X-AXIS Bandwidth

a. Connect sine-wave generator through 50 Q cable
and 50 Q termination to X (EXT) input.

e. Disconnect test equipment.

f. Set SOURCE to INT; MODE to NORM.

NOTE

When making trigger checks, adjust the LEVEL
control, POSITION controls, and INTENSITY as
needed for a stable visible display, unless instructed
otherwise.

SINE-WAVE
GENERATOR

BNC FEMALE
TO BNC
FEMALE ADAPTER

@ T-CONNECTOR
50 2
TERMINATION
l I

0

OSCILLOSCOPE

(

50 £2
CABLES 1982-04
Fig. 3-3. X Gain, Triggering, and Z-axis input check test setup.
3-5
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7. 1 MHz Internal Triggering
a. Connect test equipment as shown in Fig. 3-3.

b. Set: CH 1 VOLTS/DIV 1V
SEC/DIV .5 us
X1-X10 X1 (fully ccw
detent)

c. Set sine-wave generator frequency for 1 MHz and
adjust output amplitude for a 0.5-division display.

d. CHECK—Stable display can be obtained in both the
+OUT and —IN positions of the SLOPE switch for both
AUTO and NORM.

8. 1 MHz External Triggering
a. Set: CH 1 VOLTS/DIV AV

b. Adjust sine-wave generator output amplitude for
100 mV (one division on crt).

c. Set: SOURCE EXT

d. CHECK—Stable display can be obtained in both the
+OUT and —IN positions of the SLOPE switch for both
AUTO and NORM.

9. 10 MHz Internal Triggering

a. Set: SOURCE INT
CH 1 VOLTS/DIV 50 mV
X1-X10 X10 (fully cw detent)

b. Set sine-wave generator frequency for 10 MHz and
output amplitude for a 3-division display; then set CH 1
VOLTS/DIV to .1 V.

c. CHECK—Stable display can be obtained in both the
+OUT and —IN positions of the SLOPE switch for both
AUTO and NORM modes.

10. 10 MHz External Triggering
a. Set: SOURCE EXT

b. CHECK—Stable display can be obtained in both the
+OUT and —IN positions of the SLOPE switch for both
AUTO and NORM.

3-6

11. Z-Axis Input

a. Set: CH 1 VOLTS/DIV 1V
SEC/DIV 1 ms
SOURCE INT

Trigger Mode
X1-X10 (Variable)

AUTO
X1 (fully ccw detent)

b. Set sine-wave generator frequency to 50 kHz and
adjust output amplitude for a 5-division display.

c. Disconnect 50 Q cable from X (or EXT, external
trigger) input, and connect it to EXT Z AXIS connector at
rear of instrument.

d. CHECK—Trace modulation is noticeable at normal
intensity. (Adjust LEVEL control as required to obtain
stable display.)

e. Disconnect test setup.

12. Low Frequency Triggering

a. Set: SEC/DIV 10 ms
X1-X10 (variable) X1 (fully ccw
detent)
VOLTS/DIV (CH 1) 2 mVv

Channel 1 AC-GND-DC DC
MODE NORM

b. Connect 10X probe to CH 1 input.

c. Lay probe near ac line voltage source and adjust
CH 1 VOLTS/DIV switch and VAR control for a 0.4-
division display.

d. CHECK—Stable display can be obtained in both the
+OUT and —IN positions of the SLOPE switch for AUTO
and NORM modes, and LINE and INT SOURCE positions.

e. Remove probe.

f. Return VAR to detent; MODE to NORM; and SOURCE
to INT.
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13. Sweep Rate Accuracy Table 3-3
NORMAL SWEEP TIMING ACCURACY

a. Connect test setup as shown in Fig. 3-4.

SEC/DIV Time-Mark CRT Display
Switch Setting | Generator Output | (Marker/Division)
.5 us 0.5 microsecond 1
1 us 1 microsecond 1
b. Set: CH 1 VOLTS/DIV 2V 2 s 1 microsecond 2
SOURCE INT 5 us 5 microseconds 1
MODE NORM 10 us 10 m?croseconds 1
. 20 us 10 microseconds 2
X1-X10 X1 (fully ccw) 50 us 50 microseconds « 1
SLOPE As needed .1ms 0.1 millisecond 1
.2 ms 0.1 millisecond 2
LEVEL As needed 5 ms 0.5 millisecond 1
POSITIOM (all) As needed 1 ms 1 millisecond 1
2 ins 1 millisecond 2
5ms 5 milliseconds 1
10 ms 10 milliseconds 1
20 ms 10 milliseconds 2
¢. CHECK—SEC/DIV accuracy according.to Table 3-3: 50 ms 50 milliseconds 1
one or two time marks, as indicated, within 3% (0.24 div) 1s 0.1 second 1
over center eight divisions. Accuracy specifications apply 2s 0.1 second 2
for a temperature range of +20°C to +30°C. 5s 0.5 second 1
OSCILLOSCOPE
TIME MARK
GENERATOR

o)
50 Q2 i
TERMINATION |
R Y
= o)

CABLE

1982-05

Fig. 3-4. Timing accuracy and writing rate check test setup.
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14. Magnified Sweep Accuracy
a. Set: X1-X10 X10 (fully cw)

SEC/DIV 0.5 us

b. Set time-mark generator to 50 ns (adjust CH 1
VOLTS/DIV, INTENSITY, FOCUS, and POSITION as
necessary for a visible display).

NOTE

If you cannot obtain a stable display, connect the
time-mark generator trigger output to the X (or EXT,
external trigger) connector via a 50 Q cable and a
50 Q termination. Set SOURCE to EXT and adjust
LEVEL control for a stable display.

c. CHECK—Magnified sweep accuracy according to
Table 3-4: one or two time marks, as indicated, within 5%
(0.4 div) over center eightdivisions. Exclude the first 50 ns
after the start of the sweep; (one division for 0.5 us and
1 us settings), and anything beyond the 100th magnified
division. Accuracy specifications apply for a temperature
range of +20°C to +30°C.

d. Return X1-X10 to X1 and SOURCE to INT.

Table 3-4
MAGNIFIED SWEEP TIMING ACCURACY

SEC/DIV
Switch Setting

Time-Mark CRT Display
Generator Output | (Marker/Division)

5 us 50 nanoseconds 1
1us .1 microsecond 1
.5 ms 50 microseconds 1

15. Stored Writing Rate
a. Set the time-mark generator for 0.1 ms.

b. Set: SEC/DIV
LEVEL

0.1 ms

For triggered
sweep

c. Turn the X1-X10 control until the time marks are
spaced 2.5 divisions apart (POSITION as required).

d. Disconnect the time-mark generator, set MODE to
AUTO, and center the trace.

3-8

e. Set the INTENSITY control for normal brightness.

f. Set: MODE SINGLE SWP
STORE Storage (button in)
ENHANCE LEVEL Fully ccw
SOURCE LINE
LEVEL Midrange (so single

sweep will trigger)

g. Press ERASE and release; press MODE switch to
RESET position, then let it return to SINGLE SWP
position; then vertically reposition the trace. Repeat this
process until several traces are stored within the center 6 X
8 division area of the screen.

h. CHECK—That single sweeps store without breaks
greater than 0.1 division over the center 6 X 8 divisions of
the screen.

16. Enhanced Writing Rate
a. Connect test setup as shown in Fig. 3-4.

b. Set the time-mark generator for 10 us.

c. Set: SEC/DIV 10 us
STORE Nonstore (button out)
SOURCE INT
MODE AUTO
INTENSITY Slightly above normal

brightness level.

LEVEL As required
POSITION (all) As required

d. Turn the X1-X10 control until the time marks are
spaced 2.5 divisions apart.

e. Disconnect the time-mark generator and center the
trace.

f. Slowly increase the INTENSITY until the trace begins
to defocus rapidly.

g. Set: MODE SINGLE SWP
STORE Storage (button in)
SOURCE LINE
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h. Slowly turn the ENHANCE LEVEL control clockwise
while storing and erasing single sweeps until the entire
screen starts to brighten. Now back off the ENHANCE
LEVEL control slightly.

i. Press ERASE and release; press MODE switch to
RESET position, then let it return to SINGLE SWP
position; then vertically re-position the trace. Repeat this
process until several traces are stored within the center 6 X
8 division area of the screen.

Performance Check—T912

j. CHECK—That single sweeps store with no breaks
greater than .1 division over the center 6 X 8 divisions of
the screen.

k. Release STORE to out position, set SOURCE to INT,
MODE to AUTO, X1-X10 to X1 (ccw detent), and INTEN-
SITY control for normal brightness.
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Section 4—T912

ADJUSTMENTS

WARNING

SERVICING INFORMATION IN THE FOLLOWING SECTIONS IS INTENDED FOR USE BY QUALIFIED
SERVICE PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK, DO NOT REMOVE INSTRUMENT COVERS
OR PERFORM ANY SERVICING UNLESS QUALIFIED TO DO SO.

IMPORTANT—PLEASE READ BEFORE USING THIS PROCEDURE

When done properly, this procedure allows you to adjust the instrument to its original

performance specifications.

The Adjustment

Procedure is not intended as a

troubleshooting guide. Any trouble you find during the procedure should be corrected
before continuing. Refer to the Service Information section for further information.

LIMITS AND TOLERANCES

Limits and tolerances are instrument specifications
only if they are called out as performance requirements in
the Specification section. Tolerances given are for the
oscilloscope under test and do notinclude testequipment
error.

ADJUSTMENT INTERACTION

Some adjustments interact with others. These are
identified with an INTERACTION step.

PARTIAL PROCEDURES

You can perform part of the adjustment procedure after
replacing components or just to touch up the performance
between major re-adjustments. Do not change the setting

of the —8 V supply unless you intend to re-adjust the entire
instrument.

To adjust only part of the instrument, set the controls
according to the nearest preceding Control Settings and
use the test setup given in the step you intend to perform
or the setup in a preceding step. To prevent unnecessary
re-adjustment of other parts of the instrument, reset an
adjustment only if the tolerance given for that step is not
met. If it is necessary to reset an adjustment, also check
any steps listed in the INTERACTION—part of the step.

TEST EQUIPMENT REQUIRED

The test equipment listed in Table 4-1, or equivalent is
required for complete calibration of the oscilloscope.
Specifications given for the equipment are the minimum
necessary for accurate calibration.

Table 4-1
TEST EQUIPMENT

Description Minimum Specifications

Examples of Applicable

Usage Test Equipment

1. Digital Voltmeter Range, 0 to 250 V dc;

accuracy within 0.3%.

a. TEKTRONIX DM 501
Digital Multimeter.”

Power supply and stor-
age adjustment

2. Time-Mark Generator Markers, 0.5 us to 0.5s;

accuracy, within 0.3%.

a. TEKTRONIX TG 501
Time-Mark Generator.*

Geometry adjustment,
sweep and timing
adjustments.

b. TEKTRONIX 2901 Time-Mark
Generator.

3. Amplitude Calibrator Signal Amplitude, 10 mV
to 50 V square wave;
frequency, 1 kHz; amplitude

accuracy, within 0.3%.

a. TEKTRONIX PG 506
Calibration Generator.*

Vertical gain adjustment.

‘Requires TM500 Series Power Module

REV. A APR-1977
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Table 4-1 (cont)

Description Minimum Specifications

Examples of Applicable
Usage Test Equipment

4. Square-Wave Generator | Frequency, 1 kHz and 100
kHz; risetime, 2 ns or less.

High frequency compen- | a. TEKTRONIX PG 506
sation and vertical Calibration Generator.”
attenuator adjustments.
b. TEKTRONIX Type 106
Square-Wave Generator.

5. Sine-Wave Generator Frequency, 2 kHz; Storage level adjust- a. TEKTRONIX SG 502
frequency accuracy, within ment. Sine-wave Generator.’
5%.
b. TEKTRONIX FG 503
Function Generator.*
6. Cable Length, 42 in.; impedance, Signal interconnection. a. Tektronix Part 012-
50 Q; connectors, bnc. 0057-01.
7. Termination Impedance, 50 Q; connectors |Signal termination. a. Tektronix Part 011-
bnc. 0049-01.
8. Low-Capacitance Variable capacitor a. General Cement adjust-
Alignment Tool adjustments. Vertical ment tool G.C. 8722.

attenuator and high-
frequency compensation

adjustment.

9. Screwdriver Length, 3 in. shaft; bit Variable resistor adjust- a. Xcelite R-3323.
size, 3/32 in. ments.

10. 10X Attenuator Ratio, 10X; impedance, Vertical attenuator a. Tektronix Part 011-
50 Q; connectors, bnc. adjustments. 0059-02.

11. Probe, 10X Attenuation, 10X; Probe Vertical attenuator a. P6006, Tektronix Part
can be compensated for compensation. 010-0160-00. (Standard
input characteristics of accessory for T912.)
T912.

12. Adapter Probe-tip-to-bnc. Vertical attenuator a. Tektronix Part 013-

compensation. 0054-00.

*Requires TM500 Series Power Module

PRELIMINARY PROCEDURE

Dangerous potentials exist at several points inside
your instrument. To prevent electrical shock, do not
touch exposed connections or components when
the instrument is operated with the cover removed.
Disconnect power cord plug from power input
voltage source while disassembling or repairing this
instrument.

1. Remove the cabinet from the instrument. To remove
the cabinet, remove the six retaining screws (three on the
top and three on the bottom) and slide the halves apart.

4-2

2. Check the 120V/240 V range selector switch, S701,
and the High/Low selector switch, S705, for correct
settings. Both switches are located on the bottom of the
instrument. If you change the setting of the range selector
switch, change the line fuse. Refer to the Replaceable
Electrical Parts list for correct fuse values.

3. Connect the T912 and test equipment to an ap-
propriate power input source. Turn them on and allow at
least 20 minutes warm-up before starting the adjustment
procedure.

For best overall accuracy, make adjustments at an
ambient temperature of +20°C to +30°C.
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A. DISPLAY, POWER SUPPLY, AND STORAGE

Equipment Required
1. Digital Voltmeter
2. Time-Mark Generator
3. Sine-Wave Generator
4. 50 Q BNC Cable

5. 50 Q Termination
6. Screwdriver

7. Low-Capacitance Alignment Tool

1. Preliminary Control Settings
NOTE

Do not preset internal controls.

Set: STORE nonstore
(button out)
ENHANCE LEVEL fully ccw
INTENSITY midrange
Vertical Mode CH 1
CH 1 VOLTS/DIV 1V (X)!

VOLTS/DIV VAR
(both)

AC-GND-DC (both)
SEC/DIV

detent (cw)
GND

.1 ms

X1-X10 X1 (fully ccw)
SOURCE INT

MODE AUTO
SLOPE +0OuT
LEVEL midrange

CH 1 POSITION midrange

Horizontal POSITION midrange

Set all other controls as desired. The oscilloscope
should produce a baseline trace with the controls set as
above. Adjust the INTENSITY and FOCUS controls (on
front panel), and ASTIG control (left side of cabinet) as
needed to maintain a well-defined display.

2. —8 V Power Supply
NOTE

Do not change the setting of the —8 V adjustment
unless you intend to re-adjust the entire instrument.

a. Connect digital voltmeter between the —8 V side of
R775 and ground (see Fig. 4-1). |f meter does not read
between —7.96 V and —8.04 V, proceed to part b.

b. ADJUST—R773, —8 V Adj (see Fig. 4-1) for —8.00 V
dc.

c. Disconnect digital voltmeter.

3. Trace Rotation

a. Position trace vertically to center horizontal graticule
line.

b. ADJUST—TR ROT, R472, to align trace with center
horizontal graticule line.

1P

111
o]
(@]
2
_’

n

3

=}

a
® ® |

—8 V TEST
POINT
R173. — =@ /
—8 V ADJ b —
[ceeeccccesee] | R775
1981-33

Fig. 4-1. Power supply adjustment location (bottom of T912).

'Refers to window on VOLTS/DIV switch knob. Use 1X probe window unless otherwise specified in individual steps of the

procedure.
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4. Geometry

a. Set CH 1 AC-GND-DC to DC; INTENSITY and
FOCUS as required.

b. Connect .1 ms markers from time-mark generator to
CH 1 input via 50 Q bnc cable and 50 Q bnc termination.

c. SetCH1VOLTS/DIVand VAR to obtain slightly more
than eight divisions of vertical deflection and position
display baseline below bottom graticule line (off screen).

d. Set SEC/DIV to obtain about one marker/division
and rotate horizontal POSITION to align a marker with
center graticule line.

e. ADJUST—Geom, R982 (see Fig. 4-2) for best
alignment of markers with the vertical graticule lines.

f. Disconnect time-mark generator.

5A. STORAGE (Below SN B010300)

a. Set: Vertical Mode

CH 1 AC-GND-DC
CH 1 VOLTS/DIV
SEC/DIV

STORE

SOURCE

MODE

ENHANCE LEVEL
Channel 1 POSITION

CH 1 (button in)
DC

AV

0.5 ms

store (button in)
INT

AUTO

fully ccw

fully ccw

b. Rotate the Channel 1 POSITION control clockwise
until entire screen is written.

c. Set MODE to SINGLE SWP.

d. Rotate R984, Flood Gun Bias, fully clockwise.

FRONT
v
asTic  CEQUETR
R477 R957 TOP
FLOOD GUN | 1racE ROT RO54 COLLIMATION 1
BIAS R984 cE COLLIMATION 2

o

.-
=

L[J-J ﬂﬁ ] UUUM‘[_”

¢ r O
L ”HHHHH - TTT I T TTTTT =§%
TITITIrITTIT
- J
R930 /
INTERFACE GAIN C133 ENHANCE PULSE R934
CIRCUIT BOARD R126 HEIGHT STORAGE 1981-34

Fig. 4-2. Interface board adjustment locations.
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e. ADJUST—R984 (see Fig. 4-2), Flood Gun Bias,
counterclockwise until shadows appear in corners, then
turn it 10° further clockwise.

f. Rotate R957 (see Fig. 4-2), Collimation 1, fully
counterclockwise.

g. ADJUST—R957 for maximum coverage of screen
stored area.

h. Rotate R954 (see Fig. 4-2), Collimation 2, fully
counterclockwise.

i. ADJUST—R954 so that stored part covers maximum
area of screen.

j. INTERACTION—Between Flood Gun Bias, Collima-
tion 1, and Collimation 2 adjustments. Re-adjust R954,
R957, and R984 for no dark corners and uniform edges
over entire screen.

Adjustments—T912

k. Connect a bnc 50 Q cable to the sine-wave generator,
terminate cable with a 50 Q termination, and connect the
termination to the CH 1 input. (See Fig. 4-3.)

I. Set: MODE AUTO
INTENSITY for visible display
STORE nonstore (button out)

m. Set the generator for a 4-division, 2 kHz display and
rotate POSITION to center the display on the graticule.
Set CH1VOLTS/DIV, VAR, and add or remove attenuators
as necessary to obtain a 4-division display (insert
attenuators between cable and termination).

n. Set: MODE
STORE

SINGLE SWP

Button in

0. CHECK—For a stored waveform over the center
eight divisions, with no breaks and good contrast (press
and release ERASE button, then press MODE to RESET
and release to SINGLE SWP).

SINE-WAVE
GENERATOR

50 {2 )

CABLE

%
ra\

50 2 O
TERM|NAT|0N\>E

OSCILLOSCOPE

X

o

<

(1982)1981-18

Fig. 4-3. Storage adjustment setup.
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p. ADJUST—R934 (see Fig. 4-2), Storage Level, as
necessary, for no breaks and maximum contrast over
center eight divisions, while storing and erasing single
sweeps.

g. Disconnect test equipment.

5B. STORAGE (SN B010300-up)
a. Set: Vertical Mode CH 1 (button in)
CH 1 AC-GND-DC DC

CH 1 VOLTS/DIV AV
SEC/DIV 5m
STORE Store (button in)
SOURCE INT
MODE SINGLE SWP
ENHANCE LEVEL fully ccw
INTENSITY fully ccw

NOTE

Storage adjustments should be made in low ambient
lighting conditions or while using a viewing hood.

b. Refer to Fig. 4-2 for location of adjustments in the
remainder of this step. If storage circuitry has had major
repairs or if misadjustment of controls is suspected, pre-
set R984, R934, R957, and R954 (also R930 for SN
B011467-up) to mid-range; otherwise, leave them as
previously set and proceed with part c.

c. ADJUST—R984, Flood Gun Bias: press and hold
ERASE button in; adjust R984 until graticule display area
is flooded and corner shadows just disappear. Release
ERASE button.

d. Set voltmeter to 200 V range, and connect negative
lead to ground at pin 1 of P470 on Interface board (thisisa
two-pin plug, marked P9 on some boards). Connect
positive lead to anode of CR945 on Storage board.

e. ADJUST—R934, Store Level, fully ccw, then advance
it cw until screen abruptly begins toilluminate. Record the
meter reading for this point to refer to in part g.

f. Advance R934 setting further cw until screen is
abruptly brightly flooded and one or more edges of the
brightly flooded portion begin to pull inward; back off the
R934 setting slightly ccw to a point just before the brightly
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flooded edges begin to pull inward. Record the voltmeter
reading obtained with this setting of R934.

g. Add the meter readings obtained in parts e and f;
divide the sum by 2 and reset R934 for a meter reading
equal to this result.

h. ADJUST—R957, Collimation 1: press and hold
ERASE in, while adjusting R957 fully ccw— then cw until
the brightly flooded area most completely fills the
graticule confines.

i. ADJUST—R954, Collimation 2: continue to hold
ERASE in, while adjusting R954 fully ccw, then slightly cw
for the most uniform, brightly-flooded area that most
completely fills the graticule confines.

j. INTERACTION—R984, R934, R957, and R954.
Repeat parts c through i to achieve a display in parti with
most uniform flooding of graticule area (uniform
brightness, no dark corners and uniform edges).
Disconnect volt-meter leads from oscilloscope.

k. Connect a bnc 50 Q cable to the sine-wave generator
and terminate the cable with a bnc 50 Q termination
attached to the CH 1 input (see Fig. 4-3).

I. Set: MODE AUTO
STORE Button out
INTENSITY For visible display
FOCUS For well-focused trace

m. Set generator for a 4-division, 2 kHz display (add
attenuators, and set VOLTS/DIV or VAR VOLTS/DIV as
necessary for a 4 division display.

n. Set: MODE
STORE

SINGLE SWP

Button in

o. Press ERASE, then release. press MODE to RESET,
then release to SINGLE SWP; repeat this sequence and re-
adjust R934 if necessary, while checking for a stored
waveform with minimum or no breaks, good contrast, and
minimum background illumination (fade-up), for a period
of 1 minute.

p. Repeat part |. Set generator for a 20 kHz, 4-division
display (SEC/DIV to 50 u). Repeat part n, then perform part
o while adjusting ENHANCE LEVEL cw to obtain an
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optimum Enhanced display (wait at least 10 seconds after
pressing ERASE button before moving MODE to RESET
. and letting it return to SINGLE SWP).

qg. If satisfactory enhanced storage is still not achieved,
increase or decrease INTENSITY and ENHANCE LEVEL
settings by small increments and repeat the ERASE/10
second wait/RESET/SINGLE SWP sequence until the
waveform can be stored with minimum breaks or fade-up
and with good contrast for at least 1 minute. For SN
B011467-up, if the desired results are not achieved, also
adjust Enhance Pulse Height control R930 for optimum

REV. A APR 1977
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enhanced storage. If ENHANCED LEVEL control opera-
tion is too sensitive, and causes sudden blooming at some
point as its setting is advanced, decrease the R930 setting
(counterclockwise). If storage background fades with the
trace and recharges, Enhance Level control R930 setting
should be advanced clockwise. Correct adjustment of
R930 should result in good enhanced storage without
either of the aforementioned extreme conditions. For SN
B010300-up, if optimum enhanced storage still cannot be
obtained, carefully repeat all of Step 5B, especially the
setting of R934.

r. Disconnect test equipment.
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B. VERTICAL AMPLIFIER

Equipment Required
1. Digital Voltmeter
2. Amplitude Calibrator

3. Square-Wave Generator

4. 50 Q BNC Termination
5. 50 Q BNC Cable

6. Low Capacitance Alignment Tool
7. Screwdriver

8. 10X Probe

9. 10X Attenuator

10. Probe-tip-to-BNC Adapter

Preliminary Control Settings

Set: ENHANCE LEVEL fully ccw
INTENSITY midrange (for visible
trace)
STORE nonstore (button out)
FOCUS midrange
Vertical Mode CHA1
VOLTS/DIV (both) 2mV (1X)"

AC-GND-DC (both) GND

Set all other controls as desired.

The oscilloscope should produce a baseline trace with
the controls set as above. Adjust INTENSITY and FOCUS
controls as needed to maintain a well-defined display
while making adjustments.

1. Vertical Preamplifier Balance

VAR (both) detent (cw) .
SEC/DIV .5 ms a. ADJUST—CH 1 DC BAL, R4132 (see Fig. 4-4),forno
X1-X10 X1 (fully ccw detent) trace shift while switching CH 1 VOLTS/DIV control
SOURCE INT between 2 mV and 10 mV.
MODE AUTO
SLOPE +0OuUT
LEVEL midrange b. SET: Vertical Mode to CH 2.
POSITION (all) midrange
c. ADJUST—CH 2 DC BAL, R4232 (see Fig. 4-4),forno
trace shift while switching CH 2 VOLTS/DIV control
between 2 mV and 10 mV.
FRONT ca213

R4334

C4334

R4344
c4344

GAIN
R4151

1982-15

Fig. 4-4. Vertical amplifier adjustment locations (bottom view of T912).
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2. Vertical Output Amplifier Gain
NOTE

You should not have to re-adjust the vertical output
gain unless you have replaced the crt or other
components, or adjustments have accidentally been
altered.

a. Set VOLTS/DIV (both) to 5 mV/divand Vertical Mode
to CH 1.

b. Set Gain, R126 (see Fig. 4-2), to physical midrange.

c. Connect digital voltmeter between P4-9 and P4-11
(see Fig. 4-4). Select range on meter for at least 500 mV
reading.

d. Set vertical POSITION control so trace is aligned
with center horizontal graticule line. Note meter reading.

e. Rotate vertical POSITION control until meter reading
has changed 150 mV positive from reading in part d (trace
moved toward top of screen).

f. Adjust Gain, R126 (see Fig. 4-2), so trace aligns with
third graticule line above center horizontal graticule line.

g. Disconnect ditigal voltmeter.

3. Vertical Preampilifier Gain
a. Set: VOLTS/DIV (both) 5 mV
AC-GND-DC (both) DC
Vertical Mode CH 1

b. Connect a 1 kHz, 20 mV amplitude calibrator
(standard output) signal to CH 1 input via a 50 Q
unterminated cable. Set CH 1 POSITION to center the
display vertically.

c. ADJUST—Gain, R4151 (see Fig. 4-4), for 4-division
display.

d. Move 20 mV amplitude calibrator signal to CH 2 input
and set Vertical Mode to CH 2. Set CH 2 POSITION to
center the display vertically.

REV. A APR 1977
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e. ADJUST—Gain, R4251 (see Fig. 4-4), for 4-division
display.

f. INTERACTION—If you cannot adjust CH 1 and CH 2
Preamplifier Gain for 4-division display, repeat steps 2 and
3.

g. Disconnect test equipment.

NOTE

For convenience in the following steps, setthe TIME
BASE to 1 ms (SEC/DIV to 1 ms and X1-X10 to X1)
while adjusting the generator for a 5-division dis-
play. Then set TIME BASE to 50 u (SEC/DIV to .5 u
and X1-X10 to X10) when observing or adjusting
leading edge detail.

4. High-Frequency Compensation

a. Set: Vertical Mode CH 1
CH 1 AC-GND-DC DC
CH 2 AC-GND-DC GND
POSITION (all) To center display

b. Connect square-wave generator (fast-rise, + transi-
tion) to CH 1 input connector via 50 Q cable, 10X
attenuator, and 50 Q termination (see Fig. 4-5).

c. Set square-wave generator for 100 kHz, fast rise, and
amplitude for 5-division display. Set SEC/DIV to .5 us, and
INTENSITY as necessary to view the display.

d. Set POSITION and LEVEL controls to position the
leading edge of the signal on screen.

e. ADJUST—R4334, C4334, R4344, C4344 (see Fig. 4-
4), and C133 (see Fig. 4-2), for best front corner of
waveform using low capacitance screwdriver.

5. CH 1 Attenuator Compensation
a. Set: CH 1 VOLTS/DIV 20 mV
CH 1 AC-GND-DC DC

Vertical Mode CH 1
SEC/DIV 1ms
X1-X10 X10 (fully gcw)

POSITION (all) As required
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SQUARE-WAVE
GENERATOR

~

O#%
00O
O

50 {2

50 2 )

CABLE

TERMINATION —s

OSCILLOSCOPE

O x

)<
O

=

10X ATTENUATOR

(1982)1981-19

Fig. 4-5. High frequency compensation adjustment setup.

b. Move 50 Q cable from the fast-rise output to the high-
amplitude output of the square-wave generator. Set
generator to 1 kHz and adjust for a 5-division display.

c. ADJUST—C4114 (see Fig. 4-4) for best square front
corner (see Fig. 4-6 for example).

d. Remove 10X attenuator and set CH 1 VOLTS/DIV to
.2 V. Set generator output for a 5-division display.

e. ADJUST—C4105 (see Fig. 4-4) for best square front
corner (see Fig. 4-6 for example). Disconnect test equip-
ment.

f. Set CH 1 VOLTS/DIV to 10 mV and X1-X10to X1 (fully
ccw).

g. Connect a 10X probe to the CH 1 input. Connect the
probe tip to a probe tip-to-bnc adapter, the adapter to a
50 Q bnc termination, and the termination to a 50 Q bnc

4-10

10X attenuator attached to the square-wave generator
high-amplitude output connector. Set generator for a 5-
division, 1 kHz display.

i
MEANS
ADJUST FOR
MINIMUM
ABERRATIONS
HERE

1982-21

Fig. 4-6. Display of correct (idealized) attenuator compensa-
tion.
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h. Compensate probe for best front corner of waveform.

i.Set CH 1 VOLTS/DIV to 20 mV and set generatorfora
5-division display (remove 10X attenuator if necessary).

j. ADJUST—C4113 for flat top on square wave.

k. Set CH 1 VOLTS/DIV to .2 V, and square-wave
generator output for a 5-division display (remove 10X
attenuator, and also 50 Q termination if necessary).

I. ADJUST—C4104 for a flat top on square wave.

m. Disconnect test equipment.

6. CH 2 Attenuator Compensation
a. Set: CH 2 VOLTS/DIV 20 mV
CH 2 AC-GND-DC DC

Vertical Mode CH2
SEC/DIV 1ms

X1-X10 X10 (fully cw)
POSITION (all) As required

b. Connecta50Q cable from the high-amplitude output
of the square-wave generator, through a 10X attenuator,
and a 50 Q termination to the CH 2 input connector. Set
generator to 1 kHz and adjust for 5-division display.

c. ADJUST—C4214 (see Fig. 4-4) for best square front
corner (see Fig. 4-6 for example).

REV. A JUL 1977
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d. Remove 10X attenuator and set CH 2 VOLTS/DIV to
.2 V. Set generator output for a 5-division display.

e. ADJUST—C4205 (see Fig. 4-4) for best square front
corner (see Fig. 4-6 for example). Disconnect test equip-
ment.

f. Set CH 2 VOLTS/DIV to 10 mVand X1-X10to X1 (fully
ccw).

g. Connect a 10X probe to the CH 2 input. Connect the
probe tip to a probe tip-to-bnc adapter, the adapter to a
50 Q bnc termination, and the termination to a 50 Q bnc
10X attenuator attached to the square-wave generator
high-amplitude output connector. Set generator for a 5-
division, 1 kHz display.

h. Compensate probe for best front corner of waveform.

i. Set CH 2 VOLTS/DIV to 20 mV and set generator fora
5-division display (remove 10X attenuator if necessary).

j. ADJUST—C4213 for flat top on square wave.

k. Set CH 2 VOLTS/DIV to .2 V, and square-wave
generator output for a 5-division display (remove 10X
attenuator, and also 50 Q termination if necessary).

I. ADJUST—C4204 for a flat top on square wave.

m. Disconnect test equipment.

4-11
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C. TIME BASE

Equipment Required

1. Time-Mark Generator 3. 50 Q BNC Cable

2. 50 Q Termination 4. Low-Capacitance Alignment Tool

Preliminary Control Settings The oscilloscope should produce a baseline trace with

Set:  ENHANCE LEVEL fully ccw the controls set as above. Adjust INTENSITY and FOCUS
INTENSITY midrange controls as needed to maintain a well-defined display
while making adjustments.
STORE nonstore (button out)
FOCUS midrange 1. Horizontal Calibration
Vertical Mode CH 1

a. Connect a 50 Q cable from the time-mark generator
to a 50 Q termination at the CH 1 input. Set generator for
.5 ms markers.

CH 1 VOLTS/DIV
CH 1 VAR detent
CH 1 AC-GND-DC DC

.5 V (or as required)

b. ADJUST—Horiz Cal R2332 (see Fig. 4-7) and set

CH 2 AC-GND-DC GND POSITION controls for 1 time marker per division over
SEC/DIV 5 ms center eight divisions.

X1-X10 X1 (fully ccw) 28 Timi

SOURCE INT - Sweep Timing

MODE AUTO a. Set SEC/DIV to .5 us and time-mark generator for
SLOPE +ouT .5 us markers.

LEVEL midrange b. ADJUST—C2235 (see Fig. 4-7) and horizontal
POSITION (all) midrange POSITION control for 1 marker per division over center

Set all other controls as desired.

eight divisions.

c. Disconnect the test setup.

TOP 1 TIMING
FRONT HORIZONTAL BOARD
< BOARD €2235 R2332
| I T

W o (0 (I

fJﬂ

)

NOTE: R2332 1S LOCATED NEAR
THE CENTER OF THE

HORIZONTAL BOARD. 1982-23

Fig. 4-7. Time base adjustment locations.
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Section 5—T912

SERVICE INFORMATION

The following information is provided to help you keep your T912 in good operating condition. We recommend that
servicing be done by qualified service personnel only. You can, if you like, send your instrument to a Tektronix Service
Center for re-adjustment and repair. Contact your local Tektronix representative for information about the Service Centers

in your area.

CABINET REMOVAL

Dangerous potentials exist at several points
throughout the T912. When operating the instru-
ment with the covers off, avoid touching connec-
tions and components. Some transistors have
elevated cases. Disconnect the power before clean-
ing the instrument or replacing parts.

To remove the cover, take out the six screws (top and
bottom) holding the two halves together. Pull the two
halves apart.

To replace the cover, line up the slots on the cover with
the front panel and the rear subpanel and slide together.
Replace screws.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning the instru-
mentregularly and inspecting it occasionally for broken or
damaged parts. Regular maintenance will improve the
reliability of your instrument and prevent breakdowns.

Cleaning

Accumulations of dirt and dust on components act as
an insulating blanket preventing efficient heat dissipation.
Dust on circuit boards and wires can cause arcing and
short circuits, resulting in damage to components or even
instrument failure. Your instrument should be cleaned
before this happens!

The cabinet provides protection from dust and dirt and
should be in place during normal operation of the
instrument.

é CAUTION g
Avoid the use of chemical cleaning agents con-
taining benzene, toluene, xylene, acetone or similar
solvents. These chemicals may damage the plastics
used in this instrument. Recommended cleaning
agents are isopropyl alcohol or Kelite (1 part Kelite,
20 parts water).

REV. A APR 1977

Exterior. Dust the cabinet with a soft cloth. Dust the
front panel controls with a small soft paint brush. Dirt
clinging to the surface of the cabinet may be removed with
a soft cloth dampened with a mild detergent and water
solution. Avoid using abrasive cleaners. They will scratch
the cabinet and front panel.

Interior. Dust in the interior of the instruments should
be removed before it builds up enough to cause arcing and
short circuits during periods of high humidity. Dust s best
removed from the interior by dry (approximately 91b/in.?),
low-pressure air. Dirt clinging to surfaces may be removed
with a soft paint brush or cloth dampened with a mild
detergent and water solution. Use a cotton-tipped
applicator for cleaning in narrow spaces and on the circuit
boards.

Switch Contacts

§ CAUTION

NS
Do not use acetone, MEK, MIBK, benzene, toluene,
carbon tetrachloride, trichloroethylene, methy!
alcohol, methylene chloride, sulphuric acid, or
Freon TC, TE, TF, TA, 12, 22, to clean the switch
contacts. Check the contents of spray coolants and
cleaners before using.

Most of the switches are cam-actuated assemblies
which do not require frequent maintenance. When
maintenance is necessary due to accumulated dirt and
dust on the contacts, observe the following precautions:
Clean the switch contacts with isopropy! alcohol or a
solution of one part Kelite to 20 parts water. If these are not
available, petroleum ether, white kerosene, or a solution of
1% Joy detergent and 99% water may be used.

Recommended circuit coolants are dry ice and
isopropy! alcohol.

The cam switch contacts are designed to operate
without lubrication. They do require cleaning periodically
to remove accumulations of dust and dirt. The use of
lubricants, or cleaners that leave a residue, increase dust
attraction and should be avoided.
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Visual Inspection

Inspect the interior occasionally for broken connec-
tions, improperly seated semiconductors, damaged or
improperly installed circuit boards, heat damaged com-
ponents, etc. If heat damaged components are found, care
must be taken to find the cause of the excessive heat and
measures must be taken to prevent recurrence of the
damage.

Lubrication

Most of the potentiometers are permanently sealed.
Both the cam- and lever-type switches are installed with
proper lubrication where necessary. Therefore, periodic
lubrication is not recommended and only rarely should
lubrication even be necessary.

Semiconductor Checks

Periodic checks of the semiconductor devices in this
instrument are not recommended. The best check of
semiconductor performance is actual operation in the
instrument.

Re-adjustment

Re-adjust the instrument whenever the Performance
Check indicates the instrument is not meeting
specifications. The Performance Check should be per-
formed on a regular basis; for example, every 1000 hours
of operation or every six months.

TROUBLESHOOTING

If you perform preventive maintenance on a regular
basis, you should correct most problems before your
instrument breaks down. Occasionally, you may have to
troubleshoot. In addition to the following information, you
may find information in the Circuit Description and
Diagrams section useful.

Troubleshooting Aids

Troubleshooting Chart. Use the troubleshooting chart
(Fig. 5-1) to locate problem areas.

Diagrams. Complete circuit diagrams are located on
the foldout pages in the Circuit Description and Diagrams
section. The component number and electrical value of
each component in the instrument are shown on the
diagrams (see the first page of the Diagrams section for
the definitions of the reference designators used to
identify components). Each main circuit is assigned a
series of component numbers to assist in identifying their
circuit location. Important voltages and waveforms are

5-2

also shown on the diagrams. Also a heavy line encloses
the portion of the circuit mounted on a circuit board.

Color Codes. The resistors used in this instrument are
either brown composition or precision metal-film
resistors. The resistors are color-coded with the EIA color-
code. (Some metal-film resistors may have the value
printed on the body.) Refer to Fig. 5-2. For the values of the
thick film resistors, refer to the parts list.

The capacitance values of common disc and some
small electrolytic capacitors are marked on the side of the
component body. The white ceramic capacitorsare color-
coded, using a modified EIA code. (See Fig. 5-2.)

The cathode end of each glass-encased diode is
indicated by a stripe, a series of stripes, or a dot.

Power Cord Conductor Identification

Conductor Color Alternate Color
Ungrounded (Line) |Brown Black

Grounded (Neutral) |Blue White
Grounding (Earthing){Green-Yellow |Green-Yellow

Semiconductor Lead Configuration. Figure 5-3 shows
the lead configuration of the semiconductor devices used
in this instrument.

Multi-connector Holders. The multi-connector holder
is keyed with two triangles, one on the holder and one on
the circuit board. When a connection is made perpen-
dicular to a circuit board surface, the orientation of the
triangle and the slot numbers on the connector holder are
determined by the direction of the nomenclature marking
(see Fig. 5-4).

Table 5-1
POWER SUPPLY TOLERANCE

Supply Tolerance
-8V Set within 0.5%
+8V Within 3%

+120 V Within 5%

12.6 V elevated Within 5% (12.6 V

supply is elevated

to —120 V)
—120 V Within 10%
—220 V Within 5%
+350 V Unregulated
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Troubleshooting Equipment

The following equipment is useful for troubleshooting.

1. Semiconductor Tester

Description: Dynamic-type tester. Must be capable
of measuring reverse breakdown voltages of at least
400 V.

Purpose: To test semiconductors.

Example: TEKTRONIX Type 576 Curve Tracer or
TEKTRONIX 577 (D1 or D2) Curve Tracer with 177 Test
Fixture.

2. Test Oscilloscope

Description: Frequency response, dc to at least 15
MHz. A 10X, 10 MQ voltage probe should be used to
reduce circuit loading for voltage measurements.

Purpose: To check operating waveforms.

3. Multimeter

Description: Non-loading digital multimeter.
Voltmeter, 10 MQ input impedance and 0 to 150 V
range; dc voltage accuracy, within 0.15%; display, 4 1/2
digits. Ohmmeter, 0 to 20 MQ.

Purpose: To check voltages and for general
troubleshooting.

4. Variable Autotransformer

Description: Output variable from 0 to 140 V, 1.2 A
minimum rating. Must have a three-wire power cord,
plug and receptacle.

Purpose: To vary the input line voltage when
troubleshooting in the power supply.

Example: General Radio WBMT3VM or W10MT3W
Metered Variac Autotransformer.

REV. A APR 1977
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5. Vertical Amplifier Extender Troubleshooting Fixture

Description: 18 inch ribbon cable with an interface
connector at each end (Tektronix part 067-0773-00).

Purpose: To operate the vertical amplifier outside
the instrument. Useful for troubleshooting the time
base which is inaccessible with the vertical amplifier
installed.

Troubleshooting Techniques

The following checklist is arranged so that you check
the simple things before you get the instrument taken
apart. Start at the beginning.

1. Check the Control Settings. See the Operating
Instructions for the correct control settings.

2. Check Associated Equipment and Connectors.
Check to see that the signal source is properly connected
and that the interconnecting cables are not defective. Also
check the power cord and plug and the power source for
defects.

3. Check the Performance of the instrument. If the
instrument does not meet specifications, the trouble may
be corrected by readjusting the instrument. See the
Adjustment Procedure, Section 4, for instructions.

4. Visual Check. A visual check may reveal broken
connections, damaged components, semiconductors not
firmly mounted, damaged circuit boards, etc.

5. Isolate the Trouble to a Circuit. Toisolate troubletoa
particular circuit, note the trouble symptom. The symptom
often identifies the circuit where the trouble is located. For
example, poor focus indicates that the crt circuit
(including the high-voltage supply) is probably at fault.
When trouble symptoms appear in more than one circuit,
check affected circuits by taking voltage and waveform
readings.

Incorrect operation of all circuits often indicates trou-
ble in the power supply. Check first for correct voltage of
the individual supplies. However, a defective component
elsewhere in the instrument can appear as a power supply
trouble and may also affect the operation of other circuits.
Table 5-1 lists the tolerances of the power supplies.
Voltages are measured between the power supply test
points and ground. If a power supply voltage is within the
listed tolerance, assume the supply is working correctly.
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Fig. 5-1. Troubleshooting chart.
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Fig. 5-1. Troubleshooting chart (cont).
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SMALL

TUBULAR
CAPACITORS

COLORS IDENTIFY SIGNIFICANT DIGITS IN TEKTRONIX

METAL-FILM
RESISTORS

COMPOSITION

RESISTORS

PINK OR
BLUE

CERAMIC
CAPACITORS

(CATHODE END\

PART NUMBER (E.G. BROWN, GRAY, GREEN STRIPES
INDICATE PART NUMBER 152-0185-00)

@@ and @ 1ST, 2ND, AND 3RD SIGNIFICANT FIGS.
@ MULTIPLIER @ TOLERANCE;

TEMPERATURE COEFFICIENT.

SMALL
SIGNAL
DIODES

TOLERANCE; F=+1%, J=5%, K=10%, M=20%
@ AND/OR @ COLOR CODE MAY NOT

BE PRESENT ON SOME CAPACITORS;

COLOR SIGNIFICANT RESISTORS (92) CAPACITORS (pF)

FIGURES [\ TipLIER | TOLERANCE | MULTIPLIER TOLERANCE

over 10 pF under 10 pF

BLACK 0 1 S 1 +20% +2 p<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>