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Instrument Serial Numbers

Each instrument manufactured by Tektronix has a serial number on a panel
insert or tag, or stamped on the chassis. The first letter in the serial number
designates the country of manufacture. The last five digits of the serial number
are assigned sequentially and are unique to each instrument. Those
manufactured in the United States have six unique digits. The country of
manufacture is identified as follows:

B010000 Tektronix, Inc., Beaverton, Oregon, USA

E200000 Tektronix United Kingdom, Ltd., London

J300000 Sony/Tektronix, Japan

H700000 Tektronix Holland, NV,'Heerenveen, The Netherlands

Instruments manufactured for Tektronix by external vendors outside the United
States are assigned a two digit alpha code to identify the country of manufacture
(e.g., JP for Japan, HK for Hong Kong, IL for Israel, etc.).

Tektronix, Inc., PO. Box 500, Beaverton, OR 97077
Printed in U.S.A.
Copyright © Tektronix, Inc., 1991, 1993. All rights reserved. Tektronix products

are covered by U.S. and foreign patents, issued and pending. The following are
registered trademarks: TEKTRONIX, TEK, TEKPROBE, and SCOPE-MOBILE.
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WARRANTY

Tektronix warrants that this product will be free from defects in materials
and workmanship for a period of three (3) years from the date of
shipment. If any such product proves defective during this warranty
period, Tektronix, at its option, either will repair the defective product
without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify
Tektronix of the defect before the expiration of the warranty period and
make suitable arrangements for the performance of service. Customer
shall be responsible for packaging and shipping the defective product to
the service center designated by Tekironix, with shipping charges prepaid.
Tektronix shall pay for the return of the product to Customer if the
shipment is to a location within the country in which the Tektronix service
center is located. Customer shall be responsible for paying all shipping
charges, duties, taxes, and any other charges for products returned to any
other locations.

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

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



Certificate of the Manufacturer/Importer

We hereby Cernfy that the 222PS PowerScout POWER
SYSTEMS OSCILLOSCOPE AND ALL INSTALLED OPTIONS

complies with the RF Interference Suppression requirements
of Amtsbl.-Vfg 1046/1984.

The German Postal Service was notified that the equipment is
being marketed.

The German Postal Service has the right to re-test the series
and to verify that it complies.

TEKTRONIX

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, daB der/die/das__ 222PS PowerScout

POWER SYSTEMS OSCILLOSCOPE AND ALL INSTALLED OPTIONS

in Ubereinstimmung mit den Bestimmungen der Aamtsblatt-
Verfugiing 1046/1984 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen
dieses Gerates angezeigt und die Berechtigung zur Uber-
prufing der Serie auf Einhalten der Bestimmungen ein-
geraumt.
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NOTICE to the user/operator:

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

HINWEIS flir den Benutzer/Betreiber:

Die vom Betreiber zusammengestelite Anlage, innerhaib
derer dies Gerat eingesetzt wird, muB ebenfalls den
Voraussetzungen nach Par. 2, Ziff. 1 der Vig. 1046/1984
genugen.

NOTICE to the user/operator:

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

HINWEIS fr den Benutzer/Betreiber:

Dies Gerat darf in MeBaufbauten nur betrieben werden, wenn
die Voraussetzungen des Par. 2, Ziff. 1.7.1 der Vfg. 1046/1984
eingehalten werden.
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Welcome

This manual contains the following sections:

Overview describes the 222PS PowerScout and provides safety
information. '

At A Glance describes the controls and connectors for the 222PS.

In Detail provides further detail on some aspects of the 222PS,
building on the information contained in At A Glance. The 15
topics of this chapter are in alphabetical order for your conve-
nience:

m  Acquisition Modes

= Auto Setup

m  Calibration

m  Capturing Random Events
m  Channels

®  The Display

®  Horizontal Operation

®  Maintenance and Repair
m  Power

= Probes

m  Saving and Recalling Data
m  Store Mode

®  Triggering

m  Vertical Operation

m XY Mode

Tutorial: Measuring Signals provides step-by-step instructions to
get you started making measurements quickly.

222PS Operator Manual



Remote Communication provides information on RS-232 commu-
nication procedures between the 222PS and a PC.

Performance Verification describes the procedures necessary to
verify that the 222PS is performing according to specifications.

Specifications provides complete specifications for the 222PS
PowerScout.

Accessories describes the standard and optional accessories
available for the 222PS.

Glossary defines various words used in the text.

The Index helps you locate information quickly.

NOTE

If you have never used an oscilloscope before, please
read the tutorial in Appendix A before using the 222PS.
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Overview

This section summarizes the product features and safety precautions
of the 222PS PowerScout.

About the 222PS PowerScout

The Tektronix 222PS PowerScout is a portable digitizing oscilloscope.
It has two fully isolated, independently floatable channels rated to
600 VACgus. The 222PS/224 digitizing oscilloscopes are the only
oscilloscopes in the world with this feature.

The 222PS also has these features.

light weight with a battery power source for field operations
automatic setup button

automatic triggering modes

averaging and enveloping acquisition modes

remote operation capabilities via the RS-232 communications port

internal memory for saving up to four waveforms and four instru-
ment setups

DC-to-10 MHz signal bandwidth
10 MS/s digitizing rate
1 MHz single pass storage bandwidth

Motor trigger

If you need more information about your Tektronix 222PS PowerScout
or other Tektronix products, contact the nearest Tektronix sales office
or distributor, consult the Tektronix product catalog, or, inthe U. S., call
the Tektronix National Marketing Center toll-free at 1-800-426-2200.
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Overview

Safety

You may be eager to begin using your Tektronix 222PS but please take
a moment to review these safety precautions. We provide them for
your protection and to prevent damage to the 222PS PowerScout. This
safety information applies to all operators and service personnel.

To avoid personal injury or damage to the 222PS, do not
apply more than 850 V peak between probe tip and earth
ground, between probe tip and probe common, or be-
tween probe common and earth ground.

To avoid injury, use caution when working on equipment
with voltages above 42 V peak. Such voltages pose a
shock hazard.

Do not float the external trigger common connector, the
RS-232 communications port, or the external power input
above 42 V peak. These inputs are not electrically isolated
from each other.

Symbols and Terms
These two terms appear in manuals:

L] statements identify conditions or practices that could

result in damage to the equipment or other property.

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

These two terms appear on equipment:
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Overview

®  CAUTION indicates a personal injury hazard not immediately
accessible as one reads the marking or a hazard to property
including the equipment itself.

®=  DANGER indicates a personal injury hazard immediately accessi-
ble as one reads the marking.

This symbol appears in manuals:

®

Static-Sensitive Devices

These symbols appear on equipment:

4 S A

DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminal manual

Specific Precautions

Observe all these precautions to ensure your personal safety and to
prevent damage either to the 222PS or to equipment connected to it.

Power Source — The 222PS can use its self-contained sealed lead
acid battery as a power source. It can also operate using power
supplied to the external power input. Power supplied to this input must
be 12 to 28 VDC or 16 to 20 VACRpys. Do not force either external
power conductor negative by more than 0.5 V with respect to chassis
ground. Both conductors of the external power input are fused inter-
nally. These fuses are not user accessible.

You can operate the instrument with external power operation from
local 110 V or 240 V power supply using the appropriate external
power AC adapter. Use only external power AC adapters specified for
this instrument.

222PS Operator Manual 1-3




Overview

Grounding the PowerScout — The channel 1 and channel 2
measurement inputs of the 222PS are doubly insulated from each
other and all other accessible portions of the instrument cabinet. It is
not necessary to ground the instrument to avoid electric shock.

Fuse — The 222PS has no user-replaceable fuses.

Do Not Disassemble the Cabinet — To avoid personal injury, do
not operate the instrument without a properly assembled cabinet. The
cabinet of the instrument should be disassembled only by qualified
service personnel.

Do Not Operate in Explosive Atmospheres — The 222PS
provides no explosion protection from static discharges or arcing
components. Do not operate the 222PS in an atmosphere of explosive
gasses.

Electric Overload — Never apply a voltage to a probe or connector
on the 222PS that is outside the range specified for that probe or
connector.
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At a Glance

This chapter describes the controls, connectors, and display readouts
of the 222PS PowerScout. It is intended to help orient you and to
provide basic information. For more detailed operating instructions for
various features, see the appropriate section in the chapter entitled /in
Detail.

This section provides page references to the /n Detail chapter for
further information.

222PS Operator Manual
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Front Panel Controls

The front panel for the 222PS PowerScout appears as shown in
Figure 2-1. ‘

1
/ A
(~~
= =
| Tektronix 222PS PowerScout )|
\,

Figure 2-1: 222PS Front Panel

1. The display area includes the screen and associated buttons. The
screen shows signal traces, readouts, and menu items. Buttons
along the side of the screen allow you to manipulate menus. See
page 2-6 for a more complete description of the display area.

2. The vertical controls allow you to manipulate the vertical aspects
of your signal. See page 3-75 for a more complete description of
the vertical controls.

3. The trigger controls allow you to manipulate the aspects of your

signal having to do with triggering. See page 3-63 for a more
complete description of the trigger controls.

4. The horizontal controls allow you to manipulate the horizontal

aspects of your signal. See page 3-25 for more information on the
horizontal controls.
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5. AUTO SETUP allows you to set up the instrument with the push

of a single button. Press this button for a quick, informative
display of any signal between 20 Hz and 1 MHz. See page 3-5 for
more information on the AUTO SETUP button.

6. The ON button toggles the instrument on or off. The instrument
beeps when it is turned on.

Vertical Controls

Figure 2-2 shows the vertical controls that are located on the front
panel.

VERTICAL -
VAR: |
Ho by VOLTS/DIV

“

1 £ -~ SV

Figure 2-2: Vertical Controls v

1. The outer knob sets the volts per division, which is the vertical
scale of your display. Turn the knob clockwise to decrease the
volts per division and counterclockwise to increase the volts per
division. See page 3-76 for more information on setting the volts

per division. Gmbinm K

2. The inner knob sets the vertical positi\fp/gf the signal. Turn the
knob clockwise to move the signal towards the top of the screen
and counterclockwise to move the signal towards the bottom of
the screen. For more information on setting the vertical position
see page 3-75.

222PS Operator Manual 2-3-
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You can also use this knob to change the size of a signal to an
arbitrary number of divisions. To do so, see page 3-76.

The 222PS can display signals acquired through either or both of
its two channels. The channel selector buttons allow you to select

_the channel that is affected by changes to the controls. With these

buttons you can also select channe! coupling or turn a channel off
so that the signal it is measuring is not displayed. For more
information on channels, see page 3-17.

Trigger Controls

The

trigger controls are on the front panel of the 222PS PowerScout.

They appear as shown in Figure 2-3.

[SLUPE] [MUD E‘

TRIG'D

Figure 2-3: Trigger Controls

When you push the button labeled SLOPE, you toggle between a
positive- and negative-trigger slope. For more details, see
page 3-69.

When you push the button labeled MODE, you invoke a menu
that allows you to specify the trigger mode. For a complete
explanation of trigger modes, see page 3-71.

At a Glance
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At a Glance

3. When you push the button labeled SOURCE, you invoke a menu
that allows you to specify the trigger source. For a complete
explanation of trigger sources, see page 3-64.

4. The light labeled TRIG’D turns on when the instrument is trig-
gered. See page 3-63 for more details.

5. The inner button, labeled AUTOLVL: PUSH, sets the trigger level
automatically. When you push it, it determines the peak values
and sets the trigger level to the midpoint of the signal. For more

information on this button, see page 3-70. Ly
Y Aleniid

6. The outer knob sets the trigger level — the threshold voltage the
signal must cross in order to trigger the instrument. Turn it clock-
wise to raise the trigger level; turn it counterclockwise to lower the
trigger level. For more information on the trigger level see
page 3-69.

Horizontal Controls

The horizontal controls are on the front panel of the 222PS PowerSc-

out. They appear as shown in Figure 2-4.

* HORIZONTAL
X10 MAG: SEC/DIV !

PUSH 7

/

20s 50ns

Figure 2-4: Horizontal Controls

1. The outer knob sets the seconds per division. This is the horizon-
tal scale of your display. Turn the knob clockwise to decrease the
seconds per division; turn it counterclockwise to increase the
seconds per division. Setting the seconds per division is dis-
cussed in more detail on page 3-26.

222PS Operator Manual 2-5
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2. The inner knob sets the horizontal position of the signal. Turn the
knob clockwise to move the signal to the right. Turn it counter-
clockwise to move the signal to the left. For more information on
setting the horizontal position see page 3-25.

You can also use this knob to magnify the signal by ten times. To
" do so, see page 3-29.

The Display

The 222PS display shows waveforms that represent electrical signals.
However, it also shows two other kinds of information—readouts and
menus.

Readouts

Readouts are numeric or symbolic information associated with a
signal.

The 222PS displays readouts at three places on the screen: along the
top, along the bottom, and slightly above the bottom.

Readouts along the top show information associated with the vertical
controls. Readouts along the bottom show information associated with
the trigger and horizontal controls. The readouts just above them show
information associated with saved waveforms. Figures 2-5, 2-6, and
2-7 show these readouts.

Vertical Readouts — Figure 2-5 shows the vertical readouts along
the top of the display. The readouts on the left refer to channel 1. The
readouts on the right refer to channel 2.

2-6
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At a Glance

CLEAR

J

Figure 2-5: Vertical Readouts

1. The > indicates that the waveform is uncalibrated. For more
information on uncalibrated waveforms, see page 3-76.

2. The ~ indicates AC coupling. For mare information on coupling,
see page 3-19.

A indicates ground coupling.
3. This is the channel 2 coupling. The = indicates DC coupling.

4. The box around the channel information indicates that this chan-
nel is selected.

5. This number is the volts per division for channel 2 — its vertical
scaling. For more details on vertical scaling, see page 3-76.

6. This number is volts per division for channel 1.

NOTE

If either channel is off, the volts-per-division number is
replaced by an OFF.

7. The downward-pointing arrow indicates that the channel is
inverted. For more information on inverting a channel, see
page 3-22.

222PS Operator Manual 2-7
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Saved Waveform Readouts — Figure 2-6 shows the saved
waveform readouts above the bottom of the display. The readouts refer
to the last saved waveform displayed. For more information on saved
waveforms, see page 3-51. ’

)

[4
0
3
"))

T g INIT

#UU

Figure 2-6: Saved Waveform Readouts

1. This indicates that the waveform is uncalibrated. For more infor-
mation on uncalibrated waveforms see page 3-76.

2. This is the channel coupling for the saved waveform. For more
information on coupling see page 3-19.

3. This is the seconds per division setting for the saved waveform.
4. This is the volts per division setting for the saved waveform.

5. This is the memory location to which the waveform was saved. In
this case, the waveform is saved in memory location 1. See page
3-51.

Trigger and Horizontal Readouts — Figure 2-7 shows the
horizontal and trigger readouts along the bottom of the dispiay.

At a Glance
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3l 90mV +sr10ns 10X -
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Figure 2-7: Trigger and Horizontal Readouts

1. The second from the left readout is the trigger slope. A + indi-
cates that triggering occurs on a rising edge. A — indicates that
triggering occurs on a falling edge. For more information on
trigger slope, see page 3-69.

2. The second from the right readout is the seconds per division —
the horizontal scale factor. For more information on horizontal
scaling, see page 3-26.

3. At the right is the magnification indicator. For more details on the
magnification feature, see page 3-29.

4. The middle readout indicates that the instrument is in store mode.
For more information on store mode, see page 3-61.

5. At the left is the trigger level in volts. For more details on trigger
level see page 3-69.

Menus and Menu Buttons

Menus are lists of choices that you can select in order to perform some
action, such as placing the instrument in XY mode or turning off the
time-out feature.

A number of buttons on the front and top panels of the 222PS invoke
menus when pressed. When a menu is on the display, you can select
one of its items to perform an action. Figure 2-8 illustrates the parts of
a menu.

222PS Operator Manual 2-9
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—~ < ; Top Panel Controls
\ ,
™~ g 1 The top panel for the 222PS PowerScout appears as shown in Fig-
‘ ure 2-9.
4 » | NAME: CHOICE 1 ] " , .
" !l ﬂyvdfa/’m« aasebas S
: CHOICE 2 J ; /u;., g.:: »‘;, i
3 > 2 1 2 3 P AAPTYS
CHOICE 3 - : C7
CHOIGE 4 () o . S
L/ ) m ﬂ”ﬂ" atbies . T N\
f
" v
Lr J’ wl Lo
[k 8
1
Figure 2-8: Parts of a Menu -
[}
. 1
1. The button labeled CLEAR erases the menu from the display. .
7
2. The menu buttons are next to the screen, along its right gdge. \ ‘ /:,1; ) dens fr
Pressing the button next to a menu item performs the action | o/ ;U Z§ ’
represented by that item. [len by 4. )
3. The menu items appear along the right edge of the display. Up to /)

A==

four items can appear on a menu. Each represents a possible
action you can perform.

4. The name of the menu appears at the top left of the display,
followed by a colon.

. em o
aE MM MM N

Figure 2-9: 222PS Top Panel

1. Pressing this button invokes a menu that allows you to recall
saved waveforms. See page 3-53.

2. Pressing this button toggles the instrument in or out of store
mode. For more information about store mode, see page 3-61.

3. Pressing this button invokes a menu that allows you to specify the
acquisition mode of the instrument. For more information about
acquisition modes, see page 3-1.
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Pressing this button invokes a menu that allows you to specify
whether to invert a channel, display signals in XY mode, or display
signal readouts. For more information about inverting channels,
see page 3-22. For more information about XY mode, see

~page 3-79. For more information about displaying or clearing

signal readouts, see page 3-21.

Pressing this button invokes a menu that allows you to execute a
variety of special functions. In some cases, you may execute
items from two or three layers of menus.

®m  You can check the display alignment and view the instrument
identification and firmware number. See page 3-9.

®  You can start self-calibration routines for either channel or the
external trigger input. See page 3-9.

®  You can enable or disable the time-out feature, set the baud
rate, activate the modem, or select different probe types. For
more information about the time-out feature, see page 3-37.
For more information about setting the baud rate or activating
the modem, see page A-11. For more information about
configuring the 222PS for the correct probes, see page 3-45.

= You can enable or disable MOTOR TRIG, which places a
special filter in the trigger path to allow triggering on motor
drive signals that are pulse-width modulated and on 50/60 Hz
line signals. See page 3-67.

Pressing this button invokes a menu that allows you to specify the
trigger position. See page 3-70.

Pressing this button invokes a menu that allows you to save or
recall front-panel setups. See page 3-55.

Pressing this button invokes a menu that allows you to save
waveforms. See page 3-51.
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Side Connectors

The right side of the 222PS PowerScout appears as shown in Fig-
ure 2-10.

Tektronix

[ SEALED LEAD--ACID BATTERY ]
|
T 8OV 21AHRAOHRS

Figure 2-10: Side of 222PS, Storage Pouch Removed

1. This is the probe connector for channel 1.
2. This is the probe connector for channel 2.

3. Thisis the battery connection. See page 3-35 for more information
on connecting the battery.

The 222PS comes with an attached storage pouch. Store the probes in
the pouch when you are not using them. You do not need to discon-
nect the probes before you store them.

222PS Operator Manual 2-13
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Rear Panel Controls and Connectors
The rear panel for the 222PS PowerScout appears as shown in Fig-

ure 2-11.

1 2 3

.1/ // .1/
H CH1 AND GH2 INPUTS I 1AL ﬂ '
T ‘ m 600 VAC MAX /|

©)

.

INTEN 5
BXT POWER INPUT ’ TRIG COM

16-20 VAC

12-28 VDC THBG
J 15 WATTS INPUT

16 VA S4)2Vpk

4

Figure 2-11: 222PS Rear Panel

1. This panel points to the probe inputs on the instrument’s side and
indicates the 222PS maximum input voltage rating.

2. This is the RS-232 connection port for remote communications.
For more information on remote communications, see page A-9.

3. This is the instrument serial number. You will need it if you must
ever arrange to ship the instrument back for maintenance. For
more maintenance information, see page 3-31.

4. This knob focuses the 222PS screen. Insert a small screwdriver
into the slot and turn it to adjust the focus.

2-14 At a Glance
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At a Glance

5. This knob varies the brightness of the 222PS screen. See
page 3-23 for more information on screen brightness.

6. This is the external trigger common reference connector. To use a
grounded reference with your external trigger source, connect the
reference signal here. See page 3-65.

To avoid possible injury, do not connect the trigger com-
mon reference input to voltages greater than 42 V peak.
The trigger common reference input is not insulated.

7. This is the external trigger input connector. To use an external
signal as a trigger source, connect the external trigger signal here.
For more information on external triggering, see page 3-65.

To avoid possible injury or damage to the 222PS or
equipment connected to it, do not float the external trigger
common connector, the RS-232 communications port, or
the external power input above 42 V peak. These inputs
are not electrically isolated from each other.

8. This is the external power input. Connect the External Power AC
Adapter to the input to run the instrument from line voltage. See
page 3-41 for more information on external power.
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The Tilt Stand

The 222PS PowerScout comes with a tilt stand so that you can view
the front-panel and screen more easily. The tilt stand folds under the
instrument when not in use. To use it, lift the instrument and pull the tilt
stand forward until the instrument rests on it.

Figure 2-12: The 222P$ With Tilt Stand
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