
CHAPTER 7. SAFETY

Before you make any oscillo-
scope measurement, remember
that you must be careful when
you work with electrical equip-
ment. Always observe all safety
precautions described in the
operators or service manual for
the equipment you’re working
on.

Some general rules about
servicing electrical equipment
are worth repeating here. Don’t

service electrical devices alone.
Know the symbols for danger-
ous circuits and observe the
safety instructions for the
equipment you’re working on.
Don’t operate an electrical de-
vice in an explosive atmos-
phere. Always ground the scope
to the circuit, and ground both
your scope and the circuit-

under-test. Remember that if
you lose the ground, all ac-
cessible conductive parts - in-
cluding knobs that appear to be
insulated - can give you a
shock. To avoid personal injury,
don’t touch exposed connec-
tions and components in the
circuit-under-test when the
power is on. And remember to
consult the service manual for
the equipment you’re working
on.

Then there are few rules about
the scope itself: To avoid a
shock, plug the power cord of
the scope into a properly-wired
receptacle before connecting
your probes; only use the power
cord for your scope, and don’t
use one that isn’t in good condi-
tion (cracked, broken, missing
ground pin, etc.). Use the right
fuse to avoid fire hazards. Don’t
remove covers and panels on
your scope.

CHAPTER 8. GETTlNG STARTED
Accurate oscilloscope mea-
surements require that you
make sure your system is prop-
erly setup each time you begin
to use your scope.

Compensating the Probe
Most measurements you make
with an oscilloscope require an
attenuator probe, which is any
probe that reduces voltage. The
most common are 10X  (“times
ten”) passive probes which re-
duce the amplitude of the signal
and the circuit loading by 10:1.

But before you make any
measurement with an attenuator
probe, you should make sure it’s
compensated. Figure 23 illus-
trates what can happen to the
waveforms you’ll see when the
probe is not properly compen-
sated.

Note that you should com-
pensate your probe as it will be
used when you make the mea-
surement. Compensate it with
the accessory tip you’ll be using
and don’t compensate the
probe in one vertical channel
and then use it on another.

Checking the Controls
The most common mistake in
making oscilloscope measure-
ments is forgetting to compen-
sate the probe. The second
most frequent source of inac-
curacies is forgetting to check
the controls to make sure they’re
where you think they are. Here
are some things to check on
your Tektronix 2200 Series
scope (arranged according to
the functional blocks of your
scope):

l Check all the vertical system
controls: variable controls (CH
1 and CH 2 variable VOLTS/
DIV) should be in their cali-
brated detent positions; make
sure CH 2 isn’t inverted (unless
you want it to be); check the
vertical mode switches to
make sure the signal from the
proper channel(s) will be dis-
played; check the two vertical
system VOLTS/DIV switches to
see if their settings are right
(and don’t forget to use the
VOLTS/DIV  readout that
matches the probe, either IX or
10X); check the input coupling
levers too.

l Check the horizontal system
control settings: magnification
is off (push in the red VAR
switch in the middle of the
SEC/DIV  switch); variable
SEC/DIV  is in its calibrated de-
tent position. Make sure the
horizontal mode switch is
where you need it: NO DLY
when you’re not making de-
layed sweep measurements,
INTENS  for making measure-
ments with an intensified zone,
or DLY’D if you want a delayed
sweep (A, ALT  or B on a 2215).

l Then check your trigger sys-
tem controls to make sure your
scope will pick the right slope
on the trigger signal, that the
right coupling is selected, and
that the correct operating
mode will be used. Also make
sure that the trigger variable
holdoff control is at its mini-
mum position.

Handling a Probe
Before you probe a circuit, you
should make sure you have the
right probe tips and adaptors for
the circuits you will be working
on. (Tips available for the Tek-
tronix P6120  10X  probes were
shown in Figure 14, Chapter 5.)

Then make sure that the
ground in the circuit-under-test
is the same as the scope ground
- don’t just assume it is. The
scope ground will always be
earth ground as long as you’re
using the proper power cord
and plug. Check the circuit
ground by touching the probe
tip to the point you think is
ground before you make a hard
ground by attaching the ground
strap of your probe.

If you’re going to be probing a
lot of different points in the same
circuit and measuring frequen-
cies less than 5 MHz, you can
ground that circuit to your scope
once instead of each time you
move the probe. Connect the
circuit ground to the jack
marked GND on the front panel.
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GETTING STARTED CONT. PART II

Figure 23.
IMPROPERLY COMPENSATED PROBES can distort the waveforms you see on the
screen of your scope. In the photographs the probe adjustment signal and a 1 MHz
square wave are shown as they will appear with proper and improper compensa-
tions. Notice the amplitude and ringing changes on the square wave with the
differences in compensation.
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