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NOTE

This manual discusses ScopeMeter setups and
connections using only the Flexible Test
Leads. These leads are portrayed in all exam-
ple illustrations. Consequently, all setups
specify selection of the 1:1 probes.

If you are using 10:1 Test Probes, consult the
Probe Calibration instructions in Section 7.

ABOUT THIS MANUAL

* Section 1. Introducing Your ScopeMeter F

This section introduces ScopeMeter features and
capabilities. You will become familiar with
ScopeMeter. You will find some more hands-on
experience, with an emphasis on learning by see-
ing and doing. Urms AC

10.00
vOC

Section 2. Using the Meter +00.00

This section addresses specific ScopeMeter uses
as a digital multimeter. You will learn how to set
up ScopeMeter for ac and dc voltage measure-
ment, diode tests, and resistance measurement.

Section 3. Using the Scope M

This section explores the use of ScopeMeter as a
dual-trace, digital storage oscilloscope. You will
learn how to make, store, and compare measure-
ments.

Section 4. Additional Capabilities i +
This section covers the more advanced features
available with ScopeMeter.

Section 5. Applications &
This section examines some typical automotive
measurements. These graphic examples can be
used directly or indirectly to make many tests.
Many, many more applications are possible.
Section 6. Advanced Applications &-'_

This section looks at some things you can do
using some optional accessories not included
with 97/AUTO ScopeMeter.

Section 7. User Maintenance

This section describes cleaning and battery
replacement for your ScopeMeter. In addition,
performance verification and 10:1 probe calibra-
tion are covered here.

Section 8. Appendices .T
Appendix A. Specifications:

ScopeMeter's operating characteristics.
Appendix B. Accessories and Parts:

Kit contents and parts ordering information.



Appendix C. Warranty and Service Centers:

Warranty terms and Service Center address-
es.

Appendix D. Termindlogy:

This Appendix defines any special terms you
are likely to encounter when working with
ScopeMeter.

Appendix E. Menu Trees:

Consult this appendix for a graphic view of the
various softkey menus and pop-up menus and
their relationship to each other.

Appendix F. Duty Cycle to Dwell Conversion:

This appendix provides a quick way to convert
Duty Cycle (%, as read on ScopeMeter) to
dwell.

Keystrokes

Keystrokes are represented in this manual with
graphics of the keys. For example, instructs
you to press the power key. For clarity, a single key
may be split into two graphics. Following are some
examples of this special treatment:

il

(™) and |, ] are used for
(&) and Y] are used for
smve and Ten) are used for

You will usually be asked to “press” a key, resulting
in an action (usually evidenced by a change in the
display) occurring immediately. Sometimes, you will
be asked to hold one key while pressing a second
key.

Display ltems

Usually, display items referred to in this manual are
shown as seen on the display. Where this is not
practical, quote marks (“ “) are used instead.

Use of Terminology

Consult Appendix 8D, Terminology at the end of the
manual for explanations of unfamiliar terms. The
term ‘setup’ is used throughout this manual to iden-
tify the operating configuration when or
is pressed or when a Master Reset or Setup Recall
is performed. Subsequent keystrokes can create a
new setup.



97/AUTO
Users Manual

UNPACKING

Check that the following items are included with your
97/AUTO ScopeMeter kit:

¢ 1 97/AUTO ScopeMeter in Yellow Holster
1 C97 Hard Carrying Case
* 1 Training Package

Video

Workbook
Waveform Directory
Simulator

* 1 RPM80 Inductive Pickup (for external trigger-
ing)

* 1 NiCad Battery Pack (PM3086/001, installed)

Quick Operating Guide (inside holster)

Users Manual

Universal Adapter/Charger (PM8907/008)

Automotive Power Adapter (PM9087/001)

C75 Soft Accessory Case

¢ 2 Banana Jack to Male BNC Adapters
(PM9095/001, Red, Gray)

* 3 Large Jaw Alligator Clips (AC85A, Red, Black,
Gray)

]
;
. 1
1
1

* 3 Flexible Test Leads (Red, Black, Gray)

* 3 Industrial Test Probes (TP20, Red, Black,
Gray)

* 3 Banana Plug Adapters (4mm Adapter, Red,
Black, Gray)

e 1 Back Probe Pin Set

Check the contents for completeness, noting
whether any damage has occurred during shipment.
If something in the kit is damaged or missing, con-
tact your tool distributor immediately.

WARNING

READ “SAFETY” BEFORE USING
YOUR SCOPEMETER.

SAFETY

A WARNING identifies conditions and actions that
pose hazard(s) to the user; a Caution identifies con-
ditions and actions that may damage the
ScopeMeter. International electrical symbols used
are explained below.



& DANGEROUS A CAUTION see
VOLTAGE explanation in manual
AC-ALTERNATING Equipment protected
A CURRENT throughout by
@ DOUBLE INSULATION
DC-DIRECT or REINFORCED
=== CURRENT INSULATION
— | COMMON (LO) INPUT
—__ | Either DC or AC Ky equipotentiality
—L_ | eammH —9 HIGH BNC INPUT
= | ruse @ RECYCLING
Ni-Cd

International Electrical Symbols

The terms “Isolated” or “Electrically Floating” are
used in this manual to indicate a measurement in
which the ScopeMeter COM (common, also called
ground) is connected to a voltage different from
earth ground. The term “Grounded” is used in this
manual to indicate a measurement in which the
ScopeMeter COM (common) is connected to an
earth ground potential.

The ScopeMeter COM (common) inputs (Channel A
red BNC shield, Channel B grey BNC shield, and
black banana jack) are connected internally via self-
recovering thermistor fault protection. The input
connectors have no exposed metal and are fully

insulated to protect against electrical shock. The
black banana jack COM (common) can be con-
nected to a voltage above earth ground for isolated
(electrically floating) measurements and is rated up
to 600V rms above earth ground.

oY

& NOTE

Ni-Cd
This instrument contains a Nickel-Cadmium
battery. Do not dispose of this battery with
other solid waste. Used batteries should be
disposed of by a qualified recycler or hazard-
ous materials handler. Contact your authorized
Fluke Service Center for recycling information.

AWARNING

Common (Ground) Connections



97/AUTO
Users Manual

USING YOUR SCOPEMETER SAFELY

Follow safe servicing practices as described in your
automobile service manual. To ensure that you use
your ScopeMeter safely, follow the safety guidelines
listed below:

Avoid working alone.

Disconnect the power and discharge all high-
voltage capacitors before connecting ScopeMeter
for resistance measurements.

Inspect the test leads for damaged insulation or
exposed metal. Check test lead continuity.
Replace damaged leads before use.

Do not use the ScopeMeter if it looks damaged.

Select the proper function and range for your
measurement.

Use caution when working above 60V dc or 25V
ac RMS. Such voltages pose a shock hazard.

When using the probes, keep your fingers away
from probe contacts. Keep your fingers behind
the finger guards on the probes.

Disconnect the live test lead before disconnecting
the common test lead.

Do not perform internal service or adjustment of
this product unless you are qualified to do so.

vi

A WARNING

TO AVOID ELECTRICAL SHOCK IF A
SCOPEMETER COM (COMMON) INPUT IS
CONNECTED TO >42V PEAK (30V RMS):

1. USE ONLY THE TEST LEAD/PROBE SET
SUPPLIED WITH SCOPEMETER (OR
SAFETY-DESIGNED EQUIVALENTS WITH-
OUT EXPOSED METAL CONNECTORS).

2. DO NOT USE CONVENTIONAL EXPOSED
METAL BNC OR BANANA PLUG CONNEC-
TORS IF THE COM (COMMON) IS >42V
PEAK (30V RMS).

3. USE ONLY ONE COM (COMMON) CON-
NECTION (THE BLACK BANANA JACK).

4. REMOVE ALL PROBES AND TEST
LEADS THAT ARE NOT IN USE.

5. USE 600V RATED PROBE TIP ADAP-
TERS. “600V” IS PRINTED ON EQUIPMENT
SO RATED.

A WARNING

DO NOT USE SCOPEMETER IN ENVIRON-
MENTS WHERE EXPLOSIVE GASOLINE
VAPOR MAY COLLECT (SUCH AS IN
BELOW-GROUND PITS OR WITHIN 18
INCHES OF THE FLOOR.)



PHYSICAL TOUR

PACKING

LIST

97/AUTO ScopeMeter
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TRAINING VIDEO

SIMULATOR
PRINTED CIRCUIT

WORKBOOK

WAVEFORM
DIRECTORY

9 VOLT BATTERY

3 RING BINDER
WITH BUILT-IN TRAY

97/AUTO ScopeMeter

viii
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SRR
XD
QRN
QXN
(..55&&59
$

e

XA
e
XY
X

X

©

BATTERY
COMPARTMENT

97/AUTO ScopeMeter
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FLEXIBLE
TEST LEADS
(Set of three.
Red, Black and Grey)

3, BANANA JACK/
© MALE BNC
(Set of two,
g \ Red and Grey,
% \ PM 9095/001)
BANANA PLUG \
(Set of three.
Red, Black and Grey,
4mm)
INDUSTRIAL ALLIGATOR CLIP
TEST PROBE (Set of three.
(Set of three. Red, Black and Grey,
Red, Black and Grey, ACB5A)

TP20)

97/AUTO ScopeMeter
X



Quick Tour

ScopeMeter looks complicated, but
it really isn't. Read through this
Quick Tour first. You'll find that
ScopeMeter requires you to do
only as much as needed to make
a measurement.

First, take a good look at Scope-
Meter. You'll see a large, square
display area taking up the upper
half of the front. Activities on this
display will be controlled by the
keypad occupying the lower half of
the front.

For now, just take a look at the
layout of these keys. Seven un-
marked biue keys appear at the
top of the keypad (5 unmarked, 2
marked with arrows.) The display
will define each blue key function

as you go along. Since the blue
keys can do many things, they are
called "softkeys". Every other key
is clearly marked with its own
function, which will not change.

Quick Tour
xi

Now look at the top of Scope-
Meter. You'll find a recessed area
with four connection points. All
measurements will be made by
attaching red, black, and grey test
leads and adapters (supplied with
ScopeMeter) here.

Next, look at the right side of
ScopeMeter. The round con-
nection point you see here is
where the ScopeMeter ac power
adapter (or automotive adapter)
plugs in. The oval connection point
is for hooking up a printer or
computer - more on that later.

Finally, look at the back side of
ScopeMeter. Pull out the tilt
bracket and stand ScopeMeter up,
if you wish.
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Your starting point is in the lower left corner - the power key.
But first, one minor detail:

THE BATTERY PACK SUPPLIED WITH YOUR
SCOPEMETER IS NOT FULLY CHARGED. CONNECT
THE AC ADAPTER BEFORE PROCEEDING WITH THE
TEN-MINUTE TOUR.

SWITCH

AC ADAPTER

After a moment, ScopeMeter beeps and the display
comes on. If you are in a low light area, turn on the
backlight. Look in lowest area of the display (lower
right corner in this case) and press the blue key under
EepamiEipg . That's a softkey. To change the
contrast, press either of the two blue keys (= )
(= 7)) just below the backlight softkey. Just depress
one of these keys until the display changes to the
contrast you want.

AUTOMOTIVE ADAPTER

Quick Tour

xii



Look at the display now. If this is By the way, the row of definitions Now go exploring - press different

the first time you have turned on along the bottom of the display is keys at random and watch what

ScopeMeter, you'll see a display called a "Softkey Menu". happens in the display. Press

that looks like this: LCO: . about 8 different keys - the display
ADAPTER PROBE PILTURE (feir  will end up looking quite a bit

V rms A C [FOFTREY) FOFTREY) EOFIREY) [FOTIREY) (FOFIREY different.
Press the middle blue softkey (3) ScopeMeter is forgiving. You can
now - you'll see a window open up  back up through each key step you
|

CHANNEL @ on the right side of the display. This  just made by pressing.

is a "Pop-Up Menu". You'll

encounter these terms frequently.

Softkey menus and pop-up menus

work together to give ScopeMeter Press this key 8 times, and you're

V DC

-0006

it's menu-driven interface. back where you started. (Actually,
18ps/D1Y AUTO i UNDO
Tous — allows you to back up 10
A PROBE PICIURE Erih ICTURE ¢ times.)
CRL # 3 L IGHT] JOIN

If you get really lost, ScopeMeter
provides complete forgiveness by
allowing you to perform a Master
Enough about that for now. Close Reset.

the pop-up menu by pressing the

middle blue key (softkey 3) again.

Quick Tour
Xiii
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NOTE

This operation returns ScopeMeter
to its factory-set configuration,
erasing any changes you have
made by pressing the keys. All
setup and waveform memories will
be erased. Later on, you'll want to
remember that. But, for now, it's
good to know that you can always
return to a known starting point.

3. Understandably, ScopeMeter
makes a Master Reset some-
what more difficult to do than
just pressing one key. Actually,
you'll have to press two keys,
as follows:

Press and hold.

tco | Press and hold.

Release.

4. ScopeMeter beeps twice and
the original display, using the
factory settings, returns.

Now, try three more keys, and

we're done.

Mode. ScopeMeter
becomes a big-screen

digital multimeter. The blue soft-

keys change to selections for the

type of measurement (V for ac

This sets up Meter

voltage, etc.). Look in Section 2 for

more information on Meter Mode.
This sets up Scope
Mode. ScopeMeter

SCOPE
becomes a sophisti-

cated, portable oscilloscope. Look
in Section 3 for more information
on Scope Mode.

Quick Tour

Xiv

This is Auto Set -
SET_J another example of
ScopeMeter making
your job easier. In either Meter or
Scope Mode, Auto Set automa-
tically sets up ScopeMeter to pre-
sent a meaningful display of a
measurement input.

That's enough for now. Hopefully,
ScopeMeter doesn't look that
complicated after all.
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SCOPEMETER FEATURES

Your Fluke 97/AUTO ScopeMeter®combines the
capabilities of a dual-trace, digital-storage oscillo-
scope with the versatility of a digital multimeter. This
combination allows you to analyze and compare
complex waveforms, read voltage levels, or simply
measure resistances.

ScopeMeter features include:

e Dual Trace, 50-MHz Bandwidth Scope

* 25 million samples-per-second, 40 ns glitch cap-
ture capability

e 3000 Count Digital Multimeter (DMM)
* Menu-Driven Interface for easy operation.

» Storage for 10 front panel setups (Meter and
Scope Modes).

* Digital storage for eight waveforms.

* Simuitaneous display of four waveforms (any
combination of live and stored) allows for useful
comparisons.

* Autoset configures ScopeMeter to select the best
voltage and time base settings for a meaningful
display.

« Undo feature allows you to step back through the
10 most recent key presses.

* True portability and three power source choices
allow for testing in real-life environments.

* A Quick Operating Guide, found in the
ScopeMeter Holster, serves as a useful refer-
ence.

Holster

ScopeMeter is cradled in a custom yellow holster
that provides shock protection during rough han-
diing. All keys and connections are accessible when
ScopeMeter is in position in the holster. You will
need to remove the holster only when replacing the
batteries or accessing the Quick Operating Guide.
(See Section 7 for battery replacement instructions.)
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Tilt Stand/Bracket

ScopeMeter is equipped with a multi-purpose tilt
stand, allowing for viewing from different angles. The
stand can also be configured as a bracket for hang-
ing ScopeMeter at a convenient viewing position.
Simply push up on the quick release and tilt the
stand. The tilt stand/bracket is fully usable with the
yellow holster fitted on ScopeMeter. Typical uses
are shown in Figure 1-1.

W\ /D

RELEASE /

\ H§RE | /
\\\/\

Figure 1-1. Multi-Position Bracket

1-3
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POWERING SCOPEMETER

ScopeMeter can be powered from any of the follow-
ing sources. Refer to Figure 1-2.

* Internal Battery Pack

A PM9086/001 NiCad battery pack installed in
your ScopeMeter.

¢ C Cell Batteries

You can use four alkaline batteries in place of the
NiCad Battery Pack. (The charger is automati-
cally defeated when C cells are installed.)

e AC Adapter

The PM8907/008 Power Adapter/Battery Charger AUTOMOTIVE
powers ScopeMeter from a standard ac outlet ADAPTER
(115/230V ac). Set the slide switch on the
adapter to "115" or "230" before using the Power
Adapter/Battery Charger to power ScopeMeter
and/or charge the battery pack. ScopeMeter can
be used during battery charging.

¢ Automotive Adapter

The PM9087/002 powers ScopeMeter from a
standard 12V dc automotive accessory (lighter)
outlet.

Refer to Section 7 for battery replacement instruc-

tions. Figure 1-2. Power Connections

1-4
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BATTERY CHARGING

A WARNING

USE ONLY A BATTERY CHARGER
THAT IS AUTHORIZED FOR USE WITH
SCOPEMETER.

Use the following procedure to charge the battery
pack and power the instrument:

1. Insert the PM8907/008 Power Adapter/Battery
Charger low voltage piug into ScopeMeter’s
POWER ADAPTER connector. Set the slide
switch on the adapter to "115" or "230", depend-
ing on your line voltage.

2. Connect the PM8907/008 Power Adapter/Battery
Charger to line voltage. ScopeMeter can now be
used while the NiCad Battery Pack charges slow-
ly. If ScopeMeter is off, the Battery Pack charges
more quickly.

At power on, E3 @ [HFTER FONERES
displayed to indicate the power source.

During operation when the batteries are low, a
blinking battery symbol (£3 ) appears in the
lower left corner of the display.

Battery Save Feature

When operated only on batteries, ScopeMeter con-
serves power by beginning to shut itself down if no
new key entries are made for five minutes or if the
battery level is too low. ScopeMeter beeps and
momentarily displays the following message bar:

Scopefieter suto shutdown in S mingtes! |

If no key is pressed during the next five minutes,
ScopeMeter turns itself off automatically. When
is pressed ON, the display configuration in
effect before the automatic shutdown is restored.

If ADAPTER POWER is connected, there is no auto-
matic power shutdown; ScopeMeter can be left on
with no periodic key press requirements. If Meter
Record or Scope Record mode is on, the automatic
shutdown feature is disabled. ScopeMeter continues
recording even if no new key entries are made.
Although recording will continue if the batteries are
low, retention of waveform and setup memories is
not jeopardized.

1-5
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READING THE DISPLAY

The ScopeMeter display presents you with a great
deal of information. Of course, the major part of the
display will always be devoted to the meter reading
or scope waveform. The top, bottom, and right-side
display areas will describe the reading or waveform
much more precisely. Refer to Figure 1-3 during the
following discussions.

Top Display
The Top Display appears as two rows of information

when ScopeMeter is in Scope Mode. (The Top Dis-
play is not used in Meter Mode.)

The top row identifies the voltage amplitude per
vertical division on the display, the type of signal
coupling (AC, DC, or GND), and the selected probe
type (usually 1:1 or 10:1) for channels A and B. For
example,

A 100mY DC 10: 1 PROBE B Z00mY AC 1:1 PROBE

means that channel A is set to display 100 mV per
vertical division with dc signal coupling using a 10:1
probe and that channel B is displaying 200 mV per
vertical division with ac signal coupling using a 1:1
probe.

1-6

TOP DISPLAY

A200mY AC 121 PROBE B 200mY OFF 1:1 PROBE

200ps-DIY Trigtaf
=1
—— RIGHT
A DISPLAY
roeerE
SINGLE CAPTURE WIN MAX TRIGGER
1I0EEDIY on @A at 50%

BOTTOM DISPLAY

Figure 1-3. The Display in Scope Mode




Introducing Your ScopeMeter F

The bottom row of the top display identifies the time
scale for each horizontal division and information
about the trigger source and slope. For example,

20ms-0IY Trig:Af

means that each horizontal division represents 20
ms (milliseconds) and that channel A is being used
as a trigger source with a positive slope.

Main Display

In Meter Mode, the Main Display always shows
some form of the measurement input. (Only the
input on Channel A can be displayed.)

In Scope Mode, up to four waveforms can be dis-
played at the same time. A displayed waveform can
be a live input on Channel A or B, any of eight
stored waveforms, or a combination of both.

Bottom Display (Softkey Menu)

The Bottom Display provides the softkey menu
name and a definition for each softkey.

Right Display (Pop-Up Menu)

The Right Display depends on the ScopeMeter set-
ting. In Meter Mode, type of ranging, probe selec-
tion, and range setting are displayed. Pop-Up
Menus (accessed via the softkeys) also appear in
the Right Display. A menu may overwrite all or part
of the standard right display.

Pop-up menus are used extensively to display
choices accessed with a related softkey. On the
menu, a large, bold square appears to the left of a
selected item. A small square appears next to a
non-selected item. Sometimes, no marking appears
next to an item, indicating that the item cannot be
selected at this time. For example, if a waveform
memory is empty, the memory cannot be recalled
and is not selectable.

NOTE

If no selection is made, the pop-up menu
closes automatically after about 30 seconds.

Some pop-up menus allow for only one selection
from the displayed list. The menu closes after the
selection is made. Other menus offer different cate-
gories of selections, allowing for multiple selections.
Differences between these two types of menus are
as follows:

* Where only one menu selection is possible, press

(_» J (& ] to highlight (reverse video) a selec-
tion. Make sure this choice is correct, then press

(ENTEE). The menu closes as the new
selection is made.

You can verify the new selection by recalling the
menu. If the large square appears next to the

1-7
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correct menu choice, press the chosen menu
softkey again to close the menu.

Where multiple selections are possible from the
same menu, each selection must be made
individually; press (v ] (_« ] to highlight the
selection, and (ENTER) to make the selec-
tion. A large square appears next to the new
selection, and the menu remains on the screen.
Pressing (v ] [« ] 9T, you can repeat this
procedure as required. Verify the new selections,
then close the pop-up menu and activate the
selections by pressing the same softkey.

For example, from the Scope Mode, press
and to access the Cursor Data Function
seiections. Then make a maximum of five
individual selections by pressing (v ] and
(Ca ), then (EMTER). Finally, press
again to exit the pop-up menu and activate the
selections.

In some multiple selection pop-up menus, each
selection change closes the menu and returns

ScopeMeter immediately to the full display. Typ-.

ically, only one or two of the selections will be
active at one time; therefore, this sequence
speeds overall key pressing.

You must reaccess the menu to make the next
selection. The cycle for each selection is as fol-
lows:

1. Press the appropriate softkey to access the
pop-up menu.

2. Press (v ] (4 ] to highlight the selection.
Note that an inactive item has a small dot to
the left. An active item has a large square to
the left.

3. If you want to change the highlighted selec-
tion, press (EMTER). The menu closes
and the inactive small dot or active large
square state of this selection is switched.

If you just want to verify existing selections, press
the softkey first to look at the menu, then press it
again to exit the menu without making changes.

Message Bars

On certain occasions, a one-line message appears
in the Bottom Display. For example, if the key you
just pressed cannot be used at this time, you will see
the following response:

ey mot possible in thi= Scopefieter mods

SOFTKEYS AND POP-UP MENUS

Softkeys and pop-up menus work together to pro-
vide a complete menu-driven interface. This manual
presents many illustrations showing the hardkeys,
softkeys, and pop-up menus that must be used for
each setup procedure. The hardkeys are shown in
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the far left column. You press the first hardkey
shown to access the softkey menu; you press the
last hardkey shown to exit the procedure and return
to your starting place. In between hardkeys, you are
presented with the softkey choices and the accom-
panying pop-up menu.

For example, press and follow the softkey and
pop-up menu sequence shown here. In this case,
your next step is to press any of the softkeys shown
to select a function. Then press to access the
Display Modes Pop-Up Menu. Next, press (v )
(=] to highlight a selection in the menu, followed
by (ENTER) to activate the selection. Finally,
press again to return to your starting place.

NOTE

Key sequence and pop-up menu descriptions
are illustrated throughout this manual in the
pattern you see here. The last key shown in
these examples provides a return path to a
common starting point (Meter Mode or Scope
Mode.)

HARDKEY

SOFTKEYS

Ve V=

my=

» Q

F T FT) O

METER
OISPLAY
MOOES

USS E
. FRE&UEHCV
=DUTY CYCLE
T+
DUTY -

TR

For

ENTER

SOFEKEY

POP-UP
MENU

1-9
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USING THE KEYS

Refer to Figure 1-4 for a view of the keys being
discussed in the following paragraphs.

Hardkeys

Hardkeys are used for specific operations and are
clearly marked with a name. A hardkey does the
same thing each time it is pressed. For example,
always selects Meter Mode, (o | always
accesses the LCD Softkey Menu, and always
performs an AUTO SET.

Some hardkeys are used only in Scope Mode; they
cannot be used when ScopeMeter is in Meter Mode.
For example, can only be used for Scope
Mode math operations, and can only be used
for Scope Mode waveform operations. ScopeMeter
does not accept this type of key press in Meter
Mode; a “beep” results and the following is momen-
tarily displayed:

v ot possible in this Scopebleter mode

Softkeys

Each blue softkey is used for a variety of operations
and is, therefore, not marked with a specific name.
ScopeMeter uses seven softkeys. (You can think of
them as function keys on a computer.)

Although not so marked, the five blue keys along the
top of the keypad are referred to (from left to right)
as [SOF':‘KEﬂ [SOF'IQ’KEY] [sor?qzv] ' This approach
simplifies references in this manual. The current use
for each key is always identified in the lower portion
of the display. For example, when is pressed,
can be used to access the PICTURE Pop-Up
Menu.

Two other blue softkeys ((a ) and (v ]) allow
you to sequence through selections shown on the
display. The # icon appears in the display to identify
the current use for these two softkeys. For example,
when you enter Meter Mode, $RANGE means that
(&« ) and (_« ] can be used to select the measure-
ment range.
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SOFTKEYS
METER MODE —\ | = J/
SCOPEMODE —————| METER | PEESD
CHANNEL A
AUTO SET
—— CHANNELA — [_ CHANNELB -
RS a1
MOVE| MOVE
v v q MOVE D v v
MEMORY
POWER N —Hoo [nscono} [ssrup] &6‘;’:] LLCD }
R
= & ) =)
\_ J

Figure 1-4. The Keypad
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ADJUSTING THE DISPLAY

When the LCD display first comes on (( S} ] is
pressed ON or when (o ] is pressed), the LCD
Softkey Menu appears. This menu allows you
access to some basic tools for controlling the display
format.

LCD

LCO:
ADAPTER PROBE  PICTURE GRID BAHCK
POWER cAL # * * LIGHT
(S—OF'{KEY] lSOFZKEj LSOF;KEY] [S—OFIKEY] {SOF]S'KEY]

LCD Softkey Menu

NOTE

At turn on, ER POWER or ADAFTER
POWER is displayed to indicate the power
source. Although one of these identifiers

appears above T, the power source is
not a softkey selection.

Several settings allow you to adjust the display for
optimum viewability.

1-12

Contrast

When #COHTE is present in the Right Display, you
can press (4 ] or (¥ ] to adjust the balance of
display information and display background to your
liking. Press (_a ] to intensify information on the full
display. Press (_+ ) to deemphasize display infor-
mation. By holding either key depressed, you can
also cycle through the full contrast range.

Backlight

You can control the backlight after is pressed
or whenever is pressed. At these times, press
to activate or deactivate the backlight. Note
that using the backlight on battery power will shorten
ScopeMeter operating time by about 1/2 hour.

Reverse Display

The normal display presents dark information on a
light background. You can also reverse this arrange-
ment, presenting light information on a dark back-
ground. This choice is available after is
pressed or whenever is pressed. Press (T,
then press (_a ) or (¥ ] to highlight REVERSE in
the Right Display. Finally, press (ENTER) to
make the selection.
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Picture

From the Scope Softkey Menu, selections available
in the Picture Pop-Up Menu directly impact the clar-
ity of the waveform. Take a moment to investigate
these selections.

In most cases, you will want to use the default
setting (OOT JOIN). This selection fills in the blanks
between sampling points on the display, yielding a
continuous waveform. The density of this display
can be controlled with DOTSIZE. DOTSIZE 2 yields
a display that can be easily seen in most lighting
conditions. Choose DOT SIZE = for a denser dis-
play. DOTSIZE 1 could be used to avoid a cluttered
display if several waveforms are shown. Figure 1-5
shows the effects of Dot Join on display clarity.

A 20mY AC 1:1PROBE

B 200mY OFF 121 PROBE
200ps-D1Y TrigiAJ

N

af

A 20mV AC 1:1PROBE B 200mY OFF 1:1 PROBE
v TrigiAf
T T

200ps-D1
T

T

T

PICTURE
LT
« DO

Figure 1-5. Dot Join
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Also, try the REWERSE selection to present the
waveform as a light line on a dark background. With
a suitable dot size, the reverse display may provide
an easier to read waveform. This will be especially
true when you are looking for extremely fast occur-
rences (glitch capture.)

For automotive applications, always use DOT JOIN
so0 that dots representing measurement samples can
be joined to yield a continuous waveform. DOTSI ZE
1 or DOTSIZE 2 both yield a legible display. Use
DOTSIZE 3 for environments where lighting is poor
or where you are viewing ScopeMeter from a dis-
tance. DOTSIZE 1 is the default setting.

ON
OFF

LCD

PICTURE
3

Picture Pop-Up Menu
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Grid

In Scope Mode, the ScopeMeter display can be
configured for one three sets of reference lines.
These configurations are described in the following
pages and illustrated in Figure 1-6.

GRID
4
=) e
LEGRDER O

Grid Pop-Up Menu
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e [0 BORDER provides only a perimeter line with

time and amplitude division marks. This is the 2000 AC 1¢1PROBE. B Z00my AC. 111 PROBE
most uncluttered view of the waveform. PRl fisal

» H QUADRANT adds horizontal and vertical center-
lines as additional reference points to the border
display. You will probably find that this selection o
presents the most meaningful waveform display.

e HB FULL adds a crosshatch pattern based on the A200m 8 1:1PROGE 2004V OFF 111 PROBE
horizontal time and vertical amplitude divisions S T '

on the display. This is the traditional oscilloscope
pattern and is useful in identifying areas of the ]
waveform. -

A200mY AC 1:1PROBE B 260mY OFF 121 PROBE
Sms/DIV TrigiA]
T T T T T T T

2%

Ll ®
- QGUADRANT &
ECFOER (0

LED:
q@i;gﬁ PROBE PICTURE
cal & s

Figure 1-6. Grid Patterns
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Zoom
Press (score) and look for #200M in the Right Menu

area. Then press (4 ] to enlarge the waveform -
(decreasing the time base) or (v ) to shrink the

waveform (increasing the time base.) The time base
is adjusted one step at a time and, if necessary, the
trigger delay is recalculated. The focal point for this
activity is waveform activity at the fourth time divi-
sion (midpoint on the display.) The Zoom feature is

useful as a quick examination of a live waveform..

Zoom cannot be used on stored waveforms recalled
from memory.

MEASUREMENT CONNECTIONS

ScopeMeter provides four signal connection points:

two BNC safety inputs (CHANNEL A and CHANNEL
B) and two safety banana jack inputs (COM and
mV Q- ). This arrangement is shown in Figure
1-7. All four connections are positioned within a
protective recess at the top of the instrument.

EXT TRIGGER IN
ut

CHANNEL A eom o] CHANNEL B

©*0 f

Aavov

ALL INPUTS 600V
SEF WARNINGS ON REAR 3

Figure 1-7. Measurement Connections

Meter Inputs

In Meter Mode, ScopeMeter accepts inputs at the
red safety CHANNEL A BNC jack for Vx and V=
measurement functions. The red safety banana jack
is used for mV, », and © measurement inputs.

Scope Inputs

In Scope Mode, ScopeMeter accepts inputs on
Channel A or Channel B. The red safety BNC jack is
used for Channel A, and the grey safety BNC jack is
used for Channel B. A single BNC-to-safety banana
jack adapter is used at each jack. Ground is con-
nected at the black safety banana jack.
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Signal Generator Output/External Trigger Input

Outputs from and inputs to this connection are used
for the following purposes:

» External Trigger Source

The red banana connector also serves as an
input connection for an external trigger in Scope
Mode (using an RPM-80 Inductive Pickup.) The
Signal Generator can also be used as an internal
trigger source for ScopeMeter; this arrangement
does not require a physical connection at the
terminals.

» Component Measurement

The Signal Generator can be configured to pro-
vide voltage or current to components. (Refer to
the Specifications in Appendix 8A for voltage and
current level information.) ScopeMeter then moni-
tors these components. This technique is dealt
with further in Section 4.

NOTE

ScopeMeter’s output levels do not allow you
to use the Signal Generator outputs to power
automotive sensors. However, certain compo-
nent tests are possible.

Common Ground, Channels A B

ScopeMeter uses a three-lead connection system
for dual channel, isolated (electrically floating) mea-
surements.

Input/Output Terminal Ratings

Maximum voltage ratings are defined on
ScopeMeter near the related terminal. Refer to the
Specifications in Appendix 8A for complete terminal
rating information.

RS-232-C Serial Interface Connection

An optically isolated interface adapter can be con-
nected to ScopeMeter for printer output and com-
puter interface. This adapter is included in the
97/AUTO Accessory Kit (K97A).
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METER MODE

You are ready for some hands-on ScopeMeter use.
Start with Meter Mode; press (weren),

ScopeMeter now displays one or more digital read-
ings. Figure 1-8 presents a typical Meter Mode dis-

play.
Read “Learning Meter Mode” in this section for an

introduction to Meter Mode. Refer to Section 2 for an
in-depth look at Meter Mode.

mVrms AC

2325

CHANMEL @

G

3v

Figure 1-8. Meter Mode
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ON Press power ON. After a moment, ScopeMeter beeps and the display lights up.

Look for 1:1 in the Pop-Up Menu (Right Side Display)

AUTO
RANGE
1:1 ¢~
PROBE

3V
30
250%

If 18:1 appears, press OFF. Press and hold 7%, then press and release [ 3% ).
ScopeMeter beeps once; 1: 1 appears now.

Activate Meter Mode. Al five softkey definitions in the bottom display now change to meter function

METER ! <
identifiers. -

SOFTREY) Choose the dc voltage measurement function. (The softkey definitions change again.)

METER

Choose another function.
[SOFTKEY]

Change the measurement range while #RANGE is displayed. Press the down arrow key twice, leaving
ScopeMeter in the 38V range.

e <
12 i

Learning Meter Mode
1-20
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HOLD
RUN

HOLD
RUN

SETUP

AUTO

CURSOR
DATA

D) (@ - 3
2 i o o2 8l |8
2 aH PR o o]
alla o 3
=< < o (=)

OFF

Press this key once to freeze the displayed measurement. HLD appears on the display.

Press again to resume new measurements.

Press this key once to start recording the maximum (MAX), average (AVG), and minimum (MIN)
measurements.

Press again to stop recording.

Now you are going to save the present ScopeMeter operating configuration in memory. (This is the
setup assumed at power on, as changed by other keystrokes up to this point.)

Make sure Setur 1 is highlighted. If necessary, use (4« ] or (_¥_] to move the highlight bar.

You have just stored the ScopeMeter operating configuration in Setur 1 memory.

You can return to this setup later (and avoid pushing the same keys again) by simply recalling this
setup. Later in this section, you will see how to deal with up to ten different setups in this fashion.

ScopeMeter automatically assumes a new setup - one that is optimized for measuring the actual
input signal. With no input, the lowest range (2o0mY) is activated.

A e 3 P CRR I ORI TSR] Some keys can only be used in Scope Mode.
ScopeMeter operation continues uninterrupted. After a few seconds, this message clears itself from
the display. .

Press this key to turn ScopeMeter off.

Learning Meter Mode
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SCOPE MODE

Press The ScopeMeter display now appears
as an oscilloscope screen. See Figure 1-9 for an
example display. The display shows amplitude over
time.

VOLTAGE

TIME

 J

Voitage vs. Time

1-22

ZGBustIV Tr19

A200mY AC 1*1PROBE B ZBJ_Elm'v' OFF 1:1 PROBE

M

.

P T A
i RUN
SCOPE:
SINGLE CAPTURE MIN MaX TRIGGER
FECLIEEEMT 10 EEDIY on A &t S50%

Figure 1-9. Scope Mode

Read “Learning Scope Mode” in this section for an
introduction to Scope Mode. Connect the
ScopeMeter GENERATOR OUT to CHANNEL A as
shown in Figure 1-10. Section 3 discusses Scope

Mode in greater detail.
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SPECIAL
FUNCT

SOF‘1I'KEY

=N
3

2]
K2

Sink rampi
+VOLTAGE
y CURRENT
ENTER

SOF;KEY

Figure 1-10. Scope Mode Demonstration Connections

1-23
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SOF11'KEY

SOF'EI;KEY

CHAN
A

- II

Press power ON. After a moment, ScopeMeter beeps and the display lights up.

Look for 1: 1 in the Pop-Up Menu (Right Side Display)

RUTO

if 10:1 appears, press OFF. Press and hold (T, then press and release (S% J.

ScopeMeter beeps once; 1:1 appears now.

Activate Scope Mode. Turn the signal generator on via the Special Functions Softkey Menu and the
Generator Pop-Up Menu. by using the following keystrokes:

Press [« J ( ]to highlight 1 .55 kHz.

Activate the selection.

Verify that channel[Jis selected for display. If B is on, press to deselect it.

1-24
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AUTO
SET

LCD

PICTURE

SOFTKEY]

SOFTKEY]

8
3 IN | 4
v
m

MOVE

A
\d

—
o0
8 S a =%
il 3= el
Afen =] o) [ ]
X X = X =
[l m TH ml &
=< =< s <} —~m
-

Use the Autoset feature to display a waveform. ScopeMeter automatically selects timebase and
amplitude to optimize display of the waveform.

Use (v J(Ca T (ENTER) to experiment with different waveform display possibilities.
Use (_a J(C> JF¥T) (ENTER) to experiment with different grid backgrounds.

Return to the Scope Mode Softkey Menu.

Check that CAPTURE 10 is highlighted above f¥TY. Then hold to shift the waveform right-
to-left across the screen. Appearing on the right, a flat line begins to replace the waveform. Release
the key when most of the waveform has been replaced by this flat line.

Select CAPTURE 20 by pressing once. The waveform returns as an additional 10 time divisions

of signal are displayed. You can now shift the waveform right or left considerably, resulting in a virtual
double screen display. :

Turn on MIN MAX to set ScopeMeter to its fastest sampling rate. This feature is very useful in
viewing glitches - extremely brief events relative to the waveform timebase.

Turn off MIN MAX.

Learning Scope Mode
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TRIGGER|

GEN

g

-_n‘:}
-

x|

m

=<

+SLOPE
-SLOPE

[}
[¢]
i}
o~
X
m
<

TRIGGER
LEVEL

SCOPE

Ii

FREE
RUN

[
Q
il
o
X
m
<

Take a look at the Trigger Softkey Menu now.

Choose a trigger source. For now, select A and continue on. If B is selected, the waveform wanders

- there is no input on channel B. If GEN is selected, ScopeMeter's signal generator supplies the
trigger source. :

Begin display as the waveform rises above the trigger level (+SLOPE) or falls below the trigger level
(-SLOPE). Watch the display - the patteren starts at a different place as trigger + or - is selected.

Press [« J(_» ] to adjust the trigger level. The level is displayed below #LEVEL in the Right
Display. Look at the left edge of the display as you press (_a ] and (_» J; the aJ icon moves as

you change the trigger level. TRIGGER LEYEL can be set only when the trigger source is channel A
or B.

Some trigger-related choices are also available from the Scope Mode Softkey Menu:

With Free Run ON, ScopeMeter supplies its own trigger if one is not available from the selected
source.

1-26
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TRIGGER
at S@%

@
[#]
U"I‘
=
m
=

CURSOR

CURSOR

2 (3 (32
S A bded b33 B
3 B |3
X x Py >
m m o= m 9
= =, Q <] A
< 7 =z

CURSOR
Lo -

3
<

SETUP

@
-
4 <
m
2

Chooses a trigger point at 50% of the input signal.

Now go directly to the Cursor Data Softkey Menu.

Turn on the cursors (two vertical lines - bars on the left, dashes on the right.) Selected function
readings of waveform activity between the cursors appear in the right display area. Horizontal
cursors track the signal automatically as the vertical cursors are moved.

Press this key to take a look at the functions (types of activity) that you can measure with the cursors.
Press _» J{_a ] to highlight a function. Press ENTER to select that function. Repeat this

procedure to select a maximum of five functions.
Press a second time to deselect the pop-up menu.

Move the cursors back and forth, and watch the readings change in the right display area.

\

For CHANNEL A, try changing the amplitude used for each division of the vertical scale. These
divisions are marked along the left side of the display. The amplitude setting is shown in the first line

of the top display.

Now change the time base - the amount of time is represented by each horizontal division shown
along the top of the display. The time base selected is shown in the second line of the top display.

Now press this key to save the setup in memory.

Learning Scope Mode
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SOFTKEY

WAVE
FORM

[SOFTKEY)|

[}
o
b
2l o ro |
x
m
<

J0
ch

GN
OFF

This key accesses the Setup Save Pop-Up Menu.
Press this key to highlight Setup 2.
Press this key to store this setup in the Setup 2 memory.

Press this key to access the Waveform Softkey Menu. You will now press a sequence of keys to
copy the channel A waveform to a memory location, in this case Temp 1.

Access the Copy From Pop-Up Menu.

Highlight Channel & and ENTER your choice. The Copy To Pop-Up Menu now appears.

Highlight Temp. 1 and EMTER your choice. The waveform is now stored and can later be recalled to
the display. .

Turn ScopeMeter OFF.

1-28
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OPERATING CONFIGURATION

ScopeMeter always retains the configuration that
you set up using the keypad. While ScopeMeter is
operating, this configuration can only be changed
through meaningful key presses. If ScopeMeter is
not operating (power pressed OFF with or due
to a timeout during battery operation), the operating
configuration previously in effect is restored when
is pressed ON. This setup retention can be
very useful, especially if you are performing
repeated similar measurements.

ScopeMeter also provides you with the following
useful shortcuts for recovering a specific setup con-
figuration:

* AUTO SET
AUTO SET usually optimizes the range in Meter
Mode or the time base and amplitude in Scope
Mode. Often, you will only need to press to
obtain a meaningful display.

* MASTER RESET

You can restore factory default settings with a
master reset. However, this procedure must be
performed with some caution: all stored setups
and waveforms are erased with a master reset.
Refer to Section 4 for a further discussion of the
master reset procedure and the resulting
ScopeMeter configuration.

* SETUP MEMORIES

You can store up to 10 front panel setups in
ScopeMeter's memory. Later, you can set up
ScopeMeter automatically for a specific type of
test by recalling the appropriate memory. Setup
Memories are discussed later in this section.

UNDO

Press to cancel the last use of any other key.
ScopeMeter reverts to the previous display. Con-
tinue pressing to step back through preceding
key/display configurations; you can step back 10
times in this fashion.

The Undo feature operates in a loop. If you want to
step forward again, just continue pressing (uweoJ;
after 10 steps back, ScopeMeter begins stepping
forward. Note that related pop-up menus are not
displayed as you move sequentially through the
steps.

SETUP MEMORY

You can avoid repeating your keystrokes by storing
the ScopeMeter setup in memory. (A setup is simply
the operating configuration at the moment.) You can
save a maximum of 10 ScopeMeter setups in this
fashion. As soon as you feel comfortable with
ScopeMeter, you may want to keep a separate rec-
ord of what each stored setup can do.

1-29
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1. Press (sewe). The Setup Softkey Menu appears.
if a setup has already been stored, the first menu
shown is displayed. If no setup has been stored,
the second menu is displayed.
stored

NOTE SETUP
0 ea |

If no setup memory is active, press o3, SETUP: '

then press (v ) (_& ] to highlight one of RECALL  savE DELETE INITIAL AUTQ SET
the memories. Press to store the pres- _ - _ M

ent ScopeMeter setup.

MENU 1
Setups already

[SOFIKEY) (SOF;KEﬂ EOF;KEY] [SOFZKEY] [SOF;KEY]

Sﬂ'-.-'E IHITIAL SET
2. Use the Setup Softkey Menu keys as foliows. For SETUF # HUTD
each type of selection, step through the active soFTEY) [SOFTKE] (OFTEY) ]SOFTKEY SOFTKEY

items with [« ) and [ w ]. Activate a selection
by pressing (ENTER).

MENU 2
No setups
stored yet

METER | or | scope

Setup Softkey Menu

1-30
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* Press (SAVE) to save a setup into * Press f*T® (RECALL) to recall a saved setup
setup memory (Setup 1 through Setup 10). from setup memory (Setup 1 through Setup

10). The Right Display keeps track of the
recalled setup by memory number (just below
#RECALL in the Right Display.)

-SETUP
SvE While #RECALL is displayed, you can also
quickly rotate through the setups using (v )
g .
4
g
2
g
SETUR :
ENTER RECALL
o
Setup Save Pop-Up Menu
ENTER
5
o

Setup Recall Pop-Up Menu

1-31
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e Press (DELETE) to delete a saved
setup from setup memory (Setup 1 through

Setup 10).
OELETE
ENTER
o

Setup Delete Pop-Up Menu

1-32

* Press (INITIAL SETUP) to select initial

setup items. These items will be used when
the ScopeMeter is powered ON. A master
reset destroys these selected items and
leaves initial setup with its default settings.
Refer to Section 4 for a complete discussion
of Initial Setup.

Press (AUTOSET) to select items that
the AUTOSET feature will influence. A subse-
quent master reset destroys the new selected
items and leaves AUTOSET with its factory
default settings. Refer to Section 4 for more
information.
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IN GENERAL

Press to access the Meter Function Softkey
Menu. Meter Mode starts in the function last
selected. You can then choose a different function
by pressing one of the softkeys. Choose Vrms AC +
DC by pressing a second time.

The Meter Mode display is shown in Figure 2-1.

2-2

mVrms AC

2325

CHAMHEL A

AuTo
RAHBE

PRUBE
2L

3V

Figure 2-1. Meter Mode
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METER MODE CONNECTIONS

Measurement connections for the Meter Mode func-
tions are shown in Figure 2-2.

Figure 2-2. Meter Connections

2-3



97/AUTO
Users Manual

FUNCTIONS AND RANGES

From the Meter Mode Softkey Menu, press a softkey
to select a measurement function. Once a meter
function is selected, the softkeys change definition
to become the Meter Function Softkey Menu. The
measurement can be displayed as both a digital
display and a scope trace. In manual ranging, the
ranges are selected with (v ] and ([« ) or with
(™ and |, J. Available ranges and the highlighted
selected range are shown on the right side of the
display.

Vo V= mV= » o

(SOFIKEY] {SOFZKEY] [SOF;KEY] [SOFIKEY} [SOF'erEYJ

METER:
CISPLAY ALERT ZERO FAST MANUAL.
MODESS pRD) & SMOOTH  RANGE

lSOFTKm {SOF'ZI'KEY] [SOF':I;KEY] [SOFIKEY] [SOF‘SIKEﬂ

Meter Softkey Menus



Vrms AC
10.00

Using the Meter HzEN

Vrms AC

Channel A is used for the input to measure Vrms AC V r. m s A C
signals, resulting in a 3000-count meter display or a
combined display with meter digits and a scope

trace. You can also make a selection between ac
and dc input coupling. A typical Vrms AC display is
shown in Figure 2-3. .

CHANNEL A
Input Coupling
Press to select the type of input coupling for s 1oy AUTO.
channel A. When the display shows “rm=z AC, an 1:1
ac-coupled input is selected. When the display Z'E%?ﬂi
shows ¥rms AC+DC, de-coupled input is selected. T E
36V
258y
wms<DIY AUTO  60,01Hz  _42,3%a+
<="CHANNEL A => {=== EXT TRIGEER IN ===}

Figure 2-3. Vrms AC Display
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v DC £

Channel A is used for the input to measure V DC
signals, resulting in a 3000-count meter display or a
combined display with meter digits and a scope
trace. A typical V DC display is shown in Figure 2-4.

mV DC ()

ThemV Q-4 andCOMbananajackinputsareusedto
measure mV DC signals, resulting in a 3000-count
meter display or a combined display with meter
digits and a scope trace. The ranges are 300 mV
and 3V. A mV DC display is shown in Figure 2-5.

vV DC

09,75

CHANNEL A

AuTOD

*RAMGE

{m=== EXT TRIEGER IN ===>

~TEmV=» ¢

Sma 01V fiu @ @ Hz 0L %
£= CHAMMEL & =>
rms

my DC

1784

EXT TR.IN
200mY
=+ 40
|
Sms-/DI'\-’FIH
£= CHANMEL A =» {=== EXT TRIGGER IN ===
V---I"'VE» 9)

Figure 2-4. V DC Display
2-6

Figure 2-5. mV DC Display
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Diode Test

The mV Q- and COM banana jack inputs are
used to test a diode, resulting in a 3000-count meter

display or a combined display with meter digits and

a scope trace. The measurement current through
the diode is 0.5 mA. The result is displayed as the
forward or reverse voltage bias of the diode.

Once you have selected diode test, you can select
ALERT by pressing 7). ScopeMeter now pro-
vides an audible beep for each diode test that pass-
es. A diode test display is shown in Figure 2-6.

V o»
Uof

EXT TR.IN
4 2V
ia 1o
Sms DIV FI Eﬁ '
{= CHQNNEL =3 (=== YT TRIGGER IN ===>

~V=mV=m o

Figure 2-6. Diode Test Display
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Resistance

A resistor connected to the mV Q-¢ and COM
banana jack inputs will be measured. The RED
banana socket is the high input and the BLACK one
is the low input.

NOTE

In the » and Q functions, the black COM
banana jack is not connected internally to the

common of the scope BNC inputs of channel
A and B.

The measurement result is displayed as a
3000-count display and a scope trace display. The
ranges are 309, 300Q, 3 k<, 30 k2, 300 kQ, 3 MQ
and 30 MQ. The 30Q range cannot be selected with
Auto Range; you must press (4« ] or (™) to select
30Q (and select Manual Range).

A beeper warning is generated at <5% of a selected
range in manual ranging. A beeper warning is turned
on with ALERT ))) in the Meter Display Modes
Pop-Up Menu. A resistance measurement display is
shown in Figure 2-7.
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Figure 2-7. Resistance Measurement Display
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Manual Range

From the Meter Mode Softkey Menu, you can select
manual ranging by pressing AUTO RANGE or
(e ] ((¥J. The ScopeMeter input attenuator
range can now be changed by pressing ([« )

).

You can also press |, ] or ("] for channel A to
change the range at any time. If ScopeMeter is in
Auto Ranging, making a valid range change with |, |
or (™) also automatically selects Manual Ranging.

Select the desired time base by pressing (s e . In
Vx and V, you can select time bases from 1 ps to
100 ms per division. In mV, », and @, the time base
is fixed at 5 ms per division.

Ranges available for each function are shown in
Figure 2-8.

my=

Figure 2-8. Meter Ranges

AUTO AUTOD AUTO ALTO
RANGE RANGE RANGE RANGE
1:1 10:1 100:1 1006:1
PROBE PROBE FROBE PROBE
200mY 260mY 30mY 300y
3 3V 3004 3kY
3V 3gv 3kV 30kY
250V 2.5kvy 25kv 250kY
FRANGE SRANGE $RANGE $RANGE
ALTO RUTO AUTO AUTO
RANGE RANGE RANGE RANGE
1:1 1@:1 100:1 1000:1
PROBE PROBE PROBE PROBE
300mY aw 3av 3oy
3v 2av 300Y 3kY
30Y 300Y 3k 3kV
ezl 3kY 30kY 300kY
SRANGE *RANGE #RANGE FRANGE
3BEmY
30
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(NA)
AUTOD
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308k
3Ma
30Meo
$RANGE



97/AUTO
Users Manual

Auto Range

Auto ranging (automatic setting of the voltage level
attenuator) is selected when any of the following
actions occur;

. is pressed. This action automatically
selects a voltage level attenuation and time base
suitable for a meaningful display. It leaves
ScopeMeter in RUTD RAMGE.

. is pressed for AUTO RANGE.

* A new meter function is selected. Both auto
attenuation and auto time base are selected.

NOTE

In the mV and Q functions, the time base
range is fixed at Sm=-0IN. In the » func-
tion, the time base range is fixed at
Sms-0I% and the attenuator range is fixed

g

at ov.

TRACE DISPLAY IN METER MODE

ScopeMeter automatically shows a scope trace
starting at the first detected trigger. The trace
appears below the digital readout and spans five
time divisions.

2-10

in the Vx, V, and Vrms AC + V DC functions, the
time base of the scope trace and the attenuator
range of both the scope trace and meter display

. result can be selected.

The time base is expressed as time/division. If the
trace is not displayed, the expression time/division is
used to give an indication for the time base of the
system.

NOTE

One acquisition is 20 divisions. Five divisions
are automatically displayed.

Press to set the selected function to manual
or automatic ranging of the time base and attenua-
tor, if possible. In Diode Test (#), manual ranging is
not possible. The attenuator range area in the dis-
play shows the ranges possible and the type of
ranging. Press (_a ] and [+ ) to select the attenu-
ator ranges. ScopeMeter automatically switches to
manual ranging if [« ] or (¥ ] is pressed. Press
to select the time base ranges.

DISPLAY MODES

Once you have selected a specific meter function
and range, the Display Modes Pop-Up Menu can be
accessed by pressing (7). Although the display is
frozen when the pop-up menu is turned on, signal
acquisition continues.
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NOTE

The Display Modes Pop-Up Menu winks out
after about 30 seconds if no activity is detect-

ed. Just press again.

Vo V= mV= » Q

METER
DISPLAY
MDOES

SOFTREY) -
1
0DE

+SCALE ON

sset 0%

vset 1662
To Make ,yolt math:
Additionaf
Selections

[SOFTKEY]  To Verify Selections

Meter Display Modes Pop-Up Menu

Frequency

When FEEQUEMCY is selected, the meter voltage
display is replaced by the meter frequency display.
The frequency of the input signal can be measured
in Vrms AC, Vrms AC + DC and V DC functions.

Duty Cycle +

Select OUTY CYCLE to display the relative on-to-off
time of a varying input signal. The main display then
shows a percentage figure. You must select
DUTY*+ or DUTY*~ to display the duty cycle of the
input above or below the fixed reference level,
respectively.

Duty cycle can easily be converted to degrees of
dwell in automotive measurements by using the
table found in Appendix 8F of this manual.

Trace Disp.

Select TRACE DISF. to turn the trace display on
during Meter Mode measurements. DC signal levels
and ac voltage variations are then displayed simulta-
neously below the digital readout. TRACE DISP. is
the default selection when a measurement function
is first selected.
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%Delta

Percentage change (delta, - the difference between)
uses the present reading as a relative reference.
The display then shows a percentage that
represents how far the present reading is from this
reference. This selection is described more fully in
Section 4.

Scaling

Scaling displays the present measurement result
with respect to a range defined with 0% and 100%
values. Entering the 0% and 100% values automati-
cally selects SCALE (M. Refer to Section 4 for more
information.

Volt Math

Use one of the Yolt math: selections to display
the measurement in dBY (decibel Volts), dBm
(decibel milliwatt), dBlil (decibel Watt), or Audic
Watt. Refer to Section 4 for more information.

ALERT

From the Meter Function Softkey Menu, press
ALERT to set up ScopeMeter to warn you with a
beep when the measurement changes more than
100 digits. In resistance testing (@), ALERT beeps
when the measurement falls to less than 5% of the
measuring range; this feature provides an audible
feedback for continuity testing. In diode testing (),
the beep signifies a good diode test.

2-12

ZERO

From the Meter Function Softkey Menu, press
to establish the existing reading as a zero reference
point. Subsequent displays then show only the dif-
ference between the latest reading and the stored
value. This feature is useful when you need to moni-
tor input activity in relation to a known good value.
ZERQ can also be used with dBV, dBm, dBW or
Audio Watts.

FAST/SMOOTH

From the Meter Function Softkey Menu, you can
select the rate at which the display is updated
(refreshed.) Some types of measurements will be
easier to interpret if the refresh rate is increased or
slowed down. Speed up the rate by selecting (high-
lighting) FRZT. A fast rate is useful when you are
making adjustments and must see the resulting
reading as quickly as possible.

Select SMOOTH to average readings over the last six
seconds. This selection reduces the influence of
noise or unstable input signals.

Make no selection (FAST and SMOOTH not highlight-
ed) for normal measurements.
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TOUCH HOLD®

Touch Hold captures the next consecutive stable
measurement result. A beep indicates that a stable
result has been captured. When first enabled, the
numeric display is frozen (held) until a stable result
is detected. Stable results are defined as within
+100 display counts for 1s and above a floor of 200
display counts in VDC and mVDC, above 300
display counts in VAC, and below overload (OL) in Q
and diode test.

The following procedure can be used with Vrms AC
+VDOC Vx, V, mV, &, or o
NOTE

HLD is displayed in non-reverse characters
when Touch Hold is active.

1. Press and measure the signal.

2. Wait until the meter produces a beeper signal to
indicate a stable signal.

3. Remove the measuring leads and read the result
from the display.

4. Measure a new signal, wait for the beeper,
remove the leads, and read again.

®Touch Hold is a registered trademark of the
John Fluke Mifg. Co., Inc.

NOTE

Touch Hold is not available with the
FREQUENCY display mode, SMOOTH feature,
or Meter Record mode. HLD is displayed in
reverse characters in these instances.

DISPLAY HOLD

Unlike Touch Hold, which waits for a stable input
signal, Display Hold can be used at any time to
immediately freeze the displayed reading. This fea-
ture offers you time to view a sample of a changing
reading or to capture a reading of interest.

Press to activate Display Hold; HLDO appears
in the display. Press a second time to resume
display updates. You can repeat this procedure as
often as you want.

METER RECORD

In Meter Record Mode, ScopeMeter records the
maximum (MAX), average (AYG), minimum (MIH)
readings while continuing to display the present
reading (MOW). Turn on Meter Record by pressing
from Meter Mode. See Figure 2-9. Turn Meter
Record off by selecting a new meter function, by
pressing a second time, or by pressing (AP J.
The auto shutdown feature is defeated in Meter
Record Mode; ScopeMeter will stay on even if a low
battery condition is detected.

2-13



97/AUTO
Users Manual

NOTE

A beep occurs when a new MAX or MIN
value is detected. New MIN, MAX, and AVG
readings are then updated on the display.

Time stamps appear next to the MAX, AVG, and
MIN readings in Meter Record Mode. These figures
show the elapsed time in hours, minutes, and sec-
onds since Meter Record activation to the most
recent change in the respective reading. The AVG
time stamp updates continuously. The MAX and MIN
time stamps update only as new high or low read-
ings are encountered.
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Figure 2-9. Meter Record Mode
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OVERLOAD INDICATIONS

If an input is too high for the function and range, OL
is displayed. As long as the maximum input ratings
for the instrument have not been exceeded,
ScopeMeter will not be harmed. ScopeMeter is elec-
tronically protected from overload conditions; no
fuse replacement is necessary.

You can correct an overload situation with any of the
foliowing procedures:

» Select an appropriate function and range.

+ Make your measurement with a different probe.
Remember, you must also select the probe type
for Channel A from the Probe Cal Pop-Up Menu.
If necessary, press to access this
menu. Press [ ¥ ] (_a ] to highlight your selec-
tion for Channel A, then press to activate
this selection.

¢ Lower the input level.
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IN GENERAL

This section introduces you to the real power of
ScopeMeter: displaying and analyzing complex
waveforms. You will see how amplitude, time base,
trigger, and signal coupling are set to display wave-
forms for Channels A and B. You will also learn to
use ScopeMeter’s cursors to tell you everything you
need know about the signal being measured.

Press (score]to access the Scope Function Softkey
Menu. Scope Mode starts in the configuration last
selected. A typical Scope Mode display is shown in
Figure 3-1.

Types of Waveforms

ScopeMeter can display virtually any type of wave-
form. Each type exhibits a characteristic shape,
usually resulting in the name commonly used for that
type. In Scope Mode, you will encounter waveform
patterns that will usually look like one of the exam-
ples in Figure 3-2.

AZ00mY AC 1:1PROBE B 200mY OFF 1:1 PROBE

20Qps-DIY Trigeal

T T T T LI s

| i ~ 464
" 1 my

I X dt !

- l 1 1-24
1 ms
! PP
o %L — o

I ' my

} ! JFREG:
i : 1.95

] ) kHz

g - e e L
L | :

I X S0
o | RUN
SCOPE : !

SINGLE CAPTURE MIN Max TRIGGER

EECLIEREEMT

10 EE DIV

on A at 50

Figure 3-1. Scope Mode
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DC VOLTAGE AC VOLTAGE AC +DC STEP
(SINGLE OCCURRENCE)

| | | S

-

PULSE PULSE TRAIN RANDOM SIGNAL COMPLEX WAVEFORM
(SINGLE OCCURRENCE)

Figure 3-2. Common Waveform Types
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Terminology

Many terms that are specific to oscilloscope opera-
tion are used in this section. If you want additional
explanation for any of these terms, consult Section
8, Appendix D, Terminology.

MAKING CONNECTIONS

Scope Mode connections are illustrated in Figure
3-3.

/\ Maximum scope inputs on either channel are as
follows:

* Maximum input signal voltage: 300V rms

* Voltage to ground: 600V rms

Input impedance (direct) is 1 MQ/25 pF with the 1:1
probe or 10 MQ/15 pF with the 10:1 probe.

Input coupling is selectable (AC, DC, Ground).

GREY

EXTERNAL
TRIGGER INPUT

CHANNEL B ¢

BLACK

COM

CHANNEL A

Figure 3-3. Scope Mode Connections
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WAVEFORM ACQUISITION

You can instruct ScopeMeter to continuously update
its display, giving you a dynamic look at waveform
activity as it occurs (RECUREENT.) You can also tell
ScopeMeter to update its display only once, yielding
a shapshot record of waveform activity (SIMGLE,
termed “Single Shot” elsewhere in this manual.)

Recurrent

Press to highlight this selection for continuous
display updates as triggers are detected. Pressing
stops and starts an acquisition. A flashing
HOLD on the display indicates that acquisition is
stopped. The time base range is S=~0IY to
180n=s~0IY.

Single
Set up ScopeMeter for “Single Shot” acquisitions
with the following procedure:

1. Press to turn FREE RUN off (not highlight-
ed).

2. Press to highlight SINGLE. “HOLD” begins
flashing in the lower right display.

3. Press (B¢ ). “NO TRIG” begins flashing in the
lower right display. ScopeMeter is waiting for a
trigger.

4. “RUN” appears on the screen when the single
acquisition is triggered. “HOLD” then reappears.

5. Now press again and wait for another
single acquisition trigger.

The time base range is S=~DIY to 1AEN=-OIY.

SCOPE:
SINGLE FREE CAPTURE MIN MAX  TRIGGER
RECURRENT  RUM 1e 28 DIY on A at S@%

{s_om [m [SOFTKEY] [SOFTKEY] lSOFTKEY]
1 2 3 4 5

Scope Softkey Menu

Waveform acquisition relies on a valid trigger source
being available. Triggering is fully discussed later in
this section. The Scope Softkey Menu normally
shows FEEE RUH on (highlighted); if no trigger is
detected for 100 ms, ScopeMeter resets and restarts
an acquisition, providing its own trigger. You can
deactivate FREE RUN by pressing 7).

NOTE

MOTRIG flashing in the Right Display indi-
cates that ScopeMeter is ready and waiting
for a trigger signal.
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You can use to scroll the acquired waveform
back and forth across the display. Display width is
either 9-1/2 time divisions (cursors off) or 8 time
divisions (cursors on, occupying 1-1/2 time divisions
in the Right Display area.)

CAPTURE
20 01Y

CAPTURE
10 EgDIY

4vove)

Waveform Capture
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If 20 is selected with FT¥), additional waveform
activity occurs off the display for each acquisition.
The scrolling capability allows you to examine this
off-display activity. Pressing allows you to
CAPTURE waveform activity over 1@ or 20 time
divisions for examination in this fashion. Usually, you
will want to use 10 divisions for low frequency sig-
nals. Use 20 divisions for high-frequency signals.

Roll Mode

Roll Mode supplies a visual log of waveform activity
and is especially useful when measuring lower fre-
quency signals. To enter Roll Mode, press [T
from the Scope Mode Softkey Menu to select
RECURRENT, then press (s to select 1@=-0OIY
FOLL, 20s-0I% ROLL, or &s-0I% ROLL.

The waveform is now slowly traced on the display
from left to right. The Roll Mode is automatically
turned off if a time base 5s/DIV or faster is selected.

Roll is an untriggered mode. The CAFTURE 12 20
DIY, TRIGSER at 50%, and FREE EUM softkey
selections are not available. However, the waveform
can be frozen on the display by pressing (‘&% ).

SELECTING THE TRIGGER

Trigger Basics

Triggering adds another dimension; it tells
ScopeMeter when to begin displaying the waveform.
You can set the trigger signal level to a minimum
that must be exceeded and select a signal direction
(slope) that must be followed before crossing that
level. You can also specify another source for trig-
gering the display; this means that a second syn-
chronizing signal must be present before the
waveform can be displayed. Finally, you can tell
ScopeMeter to delay its display update until after a
specified time delay, number of cycles, or number of
events has occurred. Refer to Figure 3-4.
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ﬁ-r SOURCE: CHANNEL A
SLOPE: POSITIVE GOING

A20BmY AC 1:1PROBE EBmVDFFl:lPRUBE
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BB /-SLUPE E\ & ZERO
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Figure 3-4a. Trigger Settings
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Figure 3-4b. Trigger Delay
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Why would you want to do this? When you are ScopeMeter triggering characteristics are set
looking at a single predictable waveform, triggering through the Trigger Softkey Menu (press (rricced)).
may not be an important concept. But, with complex

systems, triggering allows you to be very selective in

telling ScopeMeter what to display; the displayed CHANNEL Aor B
waveform(s) can, therefore, be much more meaning- SOURCE
ful. Some general uses are as follows: )
. . TEREY LsLoPE  TRIGEER DELAY  DELAY

* Often, a signal must exceed a certain level o be fB  -SLOPE LEVEL ® 2ERO

usable by an electrical or electronic circuit. If you FOFTREY) (FOFTFEY) [FOFIREY) FOFTREY) GOFIREY)

set that level as a triggering precondition, only

- . . - TRIGGER

known-good signals will be displayed. CoeaorL, B sgge e ceav oma
* Electronic components are often controlled by a | SOURCE [ ; [OFTREY) (SOFTKEY] (SOFTREY) (SOFTKEY) (SOFTKEY

voltage that must be increasing (positive-going)

or decreasing (negative-going). For example, one TEER= store o oy

level may need to be exceeded to activate a A - M

device (signal positive-going), while yet another il N ) i i) £

level would need to be crossed to deactivate the N

device (signal negative-going.) ScopeMeter S'GNAgguEgggATOR

allows you to specify triggering on +SLOFE or

-SLOFE.

Trigger Softkey Menus
* Some waveforms occur only when some other 99 y

signal is present. Using one signal as a triggering

source for another verifies this cause-effect rela- Trigger Source

tionship. ScopeMeter allows you to specify the Press to select trigger source A (via channel
trigger source as Channel A, Channel B, the A), B (via channel B), GEN (via internal signal gener-
built-in Signal Generator, or an external signal. ator) or EXT (via external trigger input).
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5EM appears only if the generator has been turned
on. To turn the generator on, press EFTY to
access the Generator Pop-Up Menu. Then press
(4« (¥ (to highlight 1.95kH=z, 97&H=z,
400Hz, or SIME WAVE), followed by (ENTER)
to activate the selection.

EXT is available as a trigger source selection when
the generator is off. Press (LEVEL .2 2V)
to highlight the appropriate TTL-compatible (Transis-
tor to Transistor Logic) trigger level (&.2% or 2%).

An external trigger can be connected at the Red
banana jack. The maximum input signal voltage is
300V rms, and the maximum voltage to ground is
600V rms. External trigger input impedance is
1 MQ/25 pF.

Trigger Slope

Press to select triggering on the +SLOPE or
-SLOPE.

Trigger Level

Press to access trigger level adjustment. If
channel A or E is selected as the trigger source,
+*LEYEL appears in the Right Display area, and you
can use (_a ] and () to adjust the trigger level
in 4% increments of the attenuator range. Observe

the level changes in the Right Display, just below
*LEYEL. For example, if the 1V range is selected,
press (4« ) and (= ] to change the level in 40 mV
steps.

Trigger Delay

You can also tell ScopeMeter to begin displaying the
waveform at some time before or after the trigger is
received. From the Trigger Softkey Menu, press
to enter the Trigger Delay Pop-Up Menu. You
can now select the trigger delay.

DELAY
=

(a) ;
CTIME DELAY
E] Mode (use A

'N~CYCLE

»EVENTS

EMTER

5

Trigger Delay Pop-Up Menu

3-11



97/AUTO
Users Manual

Types of trigger delays are discussed below. In
many instances, you can select more than one type
of delay.

* TIME DELAY #DELAY appears in the Right Dis-
play. You can now press ( « ] or (¥ ] to set
the trigger time delay in increments of the exist-
ing time base divisions. The range of divisions is
-20 to +640. For example, if the time base is set
to 2m=~DIY, +1& defines a delay of 16 time
divisions (32 milliseconds.)

* M-CYCLE The trigger signal is divided by N to
create a stable picture for signals with a cyclic
character. (M-CYCLE can be used only on Chan-
nel A.) Select the H-CYCLE number by pressing
(a ) and [« ]. A total of +2 to +235 cycles
can be selected. For example, you can use
t-CYCLE to measure ignition pulses of an
6-cylinder engine.

« EWYEMTS Triggering via the external trigger input
can be delayed for a number of events. The
event is the trigger condition for channel A.
Select the number of events by pressing [ a ]
and (v J. For example, primary and secondary
ignition patterns can be viewed using the RPM80
Inductive Pickup as an external trigger input.

* DELAY ZERD Press £°T<). All the selected trigger
delays are reset to their initial values (TIME
DELAY +0, M-CHYCLE 2, EVEHWTS 1)

3-12

TRIGGER at 50%

From the Scope Softkey Menu, press to set
the trigger level at 50% of the input signal voltage.
The active input trigger source is used as the refer-
ence. For example, if channel A has been selected,
ScopeMeter automatically triggers at 50% of the
peak-to-peak value, as observed on the display.

INPUT COUPLING

Press for the appropriate channel to select the
input signal coupling. The selection is shown in the
upper line of the Top Display. AC coupling allows for
reading ac voltages only. DC coupling allows for
reading ac and dc voltages.

The GROUND selection disconnects the input sig-
nal, displaying only the ground level as a horizontal
line: GHDO provides a useful tool for setting up the
display to show a high dc level or voltage spike. For
example, if you anticipate a high positive dc level,
select GROUND and press |'v] to move the ground
level lower on the display. You may want to position
the ground level on one of the voltage division
marks (left side of display) for a precise reference
point. Then reconnect the input signal by selecting
AC or DC. A smali marker box on the right side of the
display identifies the ground level.
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ADJUSTING THE TIME BASE

Press to change the time base, as defined
on the Upper Row of the Top Display. Refer to
Figure 3-5. Available settings depend on the acquisi-
tion mode in effect, as follows:

* Recurrent 10ns-0IY - S=s-0OIY
s Single 18@n=-DIY - Ss-0IY
* Roll i@=-0OIY - &o=-0O1Y

For each trigger mode, the time base can be
changed in increments of 1, 2, and 5 (e.g., 10 ns, 20
ns, 50 ns).

ADJUSTING THE AMPLITUDE

You can use ., | [™] for channel A or B to adjust
input signal attenuation. Sixteen ranges are avail-
able. However, to optimize the displayed signal, the
16 ranges vary according to the type of probe in
use. A 1:1 probe can accommodate a maximum of
100V ac per division, while a 10:1 probe can
accommodate a maximum of 1 kV ac per division.
The upper row of the Top Display defines the range
and the type of probe for each channel.

mvV

20my

A 20mY DC
5@Bps-DIV

PROBE _ B 200mY OFF 1:1 PROBE

Trig:Al -201IY%

s TIME ns

5E0ps-DIY

i T T

T t i 1

T

PICTURE GRID

Figure 3-5. Time Base and Amplitude Adjustment
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Press [, | or ("] (for channel A or B) to step through
the attenuator ranges, selecting one range for each
channel. Refer to Figure 3-6. A summary of avail-
able ranges is presented below:

* 1:1 Test Leads: 1 mV; 2 mV; 5 mV; 10 mV: 20
mV; 50 mV; 100 mV; 200 mV; 500 mV; 1V; 2V;
5V; 10V; 20V; 50V; 100V

* 10:1 Probes: 10 mV; 20 mV; 50 mV; 100 mV;
200 mV; 500 mV; 1V; 2V; 5V; 10V; 20V; 50V;
100V; 200V; 500V; 1 kV

When a 10:1 probe is used with the 10 mV or 20 mV
range, averaging is turned on automatically (AW 4
appears on the display.) Averaging and MIN-MaAX
on B are mutually exclusive.

AUTOSET

The AUTOSET feature automatically selects the
optimum settings for a connected input signal. Enter
AUTOSET by pressing (&°]. For most signals,
ScopeMeter automatically establishes amplitude and
time base settings for an optimum display.

The main AUTOSET settings are as follows:

* Channel A and/or channel B is activated. All
other waveform displays are deactivated.

* Between 2 and 8 periods of the signal with the
lowest frequency (<5 MHz) are displayed.

* The attenuation is set so that the signal occupies
about four vertical divisions most of the time.

* The trigger source with the lowest frequency is
selected.

AUTOSET can be configured through the
Auto Set Pop-Up Menu. Refer to Section 4 for a
complete description.

If no triggerable signal is found when you press
(&P ), approximate settings are used. If the input
signal subsequently changes, AUTOSET does not
readjust by itself; you must press again. Also,
note that AUTOSET does not adjust display
parameters for a stored or recalled waveform; an
active signal input is required.
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POSITIONING THE WAVEFORM ON THE
DISPLAY

Considerable flexibility is offered in moving the
trace(s) around the display. (&) and ['v reposition
the trace up or down 4 divisions. This operation can
be done separately for each channel. The ((wovep)
key simultaneously repositions both traces left or
right from -4 to +16.5 divisions. Waveform position-
ing is demonstrated in Figure 3-6.

4movEp

A 20mY DC 1PROBE _ B 200mY OFF/A :1 PROBE

/"’ -

200ps-01V Trig:Al
1 T

Iﬁ CAPTURE MIN MAX TRIGGER
10EEDIY on A at 50%

Figure 3-6. Positioning the Waveform
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CHANNEL SELECTION

Press (5™ Jto access the Channel Selection Softkey
Menu. You can now use to select the
display configuration for channels A and B. Other
selections ([FOFI%EY) PFIFEY) FOFTEY gre discussed in Sec-
tion 4.

CHnH AE:
H+E A=t ﬁVERﬁGE
INVERT INVEPT ﬁ—E’ B=%

Channel Softkey Menu

The INVYERT selection reverses the displayed
polarity of the icon and the displayed waveform. A
reversed-polarity waveform is identified with a
reverse video waveform identifier and trigger icon.
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For example, a negative-going signal would be dis-
played as positive-going, providing a more meaning-
ful viewing perspective in some cases. With same
polarity signals on channels A and B, inverting only
one channel allows for better signal comparison.

NOTE

At least one signal display must be in effect at
all times. Highlighting any selection accessed
with or satisfies
this requirement. A signal recalled from
memory can also satisfy this requirement.

Observe the following special rules for channel
selections:

1. A maximum of four waveforms can be displayed
at the same time. For example, channels A and
B, A+B, and one waveform recalled from memory
could all be displayed at the same time.

2. It MIM MAX on A is selected from the Scope
Mode Softkey Menu, only can be used in
the Channel Selection Softkey Menu.



Using the Scope M

AVERAGING

ScopeMeter can average multiple samples of a A200my e 141 PROBE szgo}amvom +1 PROBE
waveform, ailowing for noise suppression without T
loss of bandwidth. Activate averaging in the Scope I

Mode with the following procedure:

1. Press #AME now appears in the right dis- o - F

]
play A200mY AC 121 PROBE B 200mY OFF l 1 PROBE
S0ps-0I1V Tr:g i +1

T T T T -

2. Press ([« ) ([« ] to select the number of wave- |
forms to average for each display update. The | Ve 256
maximum number is 256. I REOED e

3. Press (RYERAGE OFF) to turn off averag- os -
ing, resetting the factor to 1. -

NOTE CHRIt |_B: o
N INVRT INVBERT g:T) QVSE‘F‘GE
AYERAGE OFF changes to AVERAGE MIN
in the I mV and 2 mV attenuator ranges. The
minimum factor is then set to 4 when Figure 3-7. Averaging
g 9
is pressed.

A+B
A-B

Additional information about averaging appears in
Section 4. Waveform samples with and without aver-
aging are shown in Figure 3-7.
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DISPLAYING MULTIPLE WAVEFORMS

By displaying a combination of measurement chan-
nels and stored waveforms, a maximum of four
traces can be displayed simultaneously. For exam-
ple, channels A, B, A+B, and/or waveforms recalled
from memory couid be displayed. You can dispiay
any combination of four waveforms. At least one
waveform trace must be turned on (A, B, AtB, or a
memory) any time ScopeMeter is in Scope Mode. A
multiple waveform display is shown in Figure 3-8.

NOTE
The A versus B (AT B*) display cannot be

counted in the four-trace maximum.

if you attempt to display a fifth waveform, the follow-
ing message is dispiayed:

aces on LoD

Channels A and B are continuously stored in the
acquisition memories for use in Channel Math Oper-
ations (A+B, A-B).

B+ 200mY > 200ps HW+50.0mY > S500ps

1 I H ] T I T

T -

~

-

i RUN
SCOPE:
SINGLE ﬁ CAPTURE MIMN MaxX TRIGGER
FECURREMNT 10EEDIY on A at 50%

Figure 3-8. Multiple Waveforms




Using the Scope M

SCOPE RECORD MODE (MIN/MAX on A)

Scope Record stores and displays the events that
occur between two samples on channel A. Channel
B is automatically turned off. The events can be
glitches or other asynchronous signais that are 40
ns or wider.

The glitches between the samples can still be stored
and displayed using MIH MAX on @. Results are
displayed as overruns (new maximums or mini-
mums) of the previously displayed signal.

WAVEFORM QUICK STORAGE

Acquired waveforms on channel A, channel B, and
A1B can be stored automatically by pressing (%% )
E*T€). The waveforms are stored in temporary
memories 1, 2, and 3, respectively. The display
continues to show the actual input signal and the
cursor functions.

You can view the stored waveforms with the follow-
ing procedure:

1. Press (2% ),

2. Press (OM~0OFF) to access the Waveform
ON/OFF Pop-Up Menu. A list of eight memory
locations now appears. A small square appears

"~ next to a memory if something is stored in that
memory.

3. Press (v ] ((a ] to highlight:

Temp. 1 (Channel A)
* Temp. 2 (Channel B)
e Temp. I (AxB)

4. Press to display the waveforms in these
memory [ocations. A large square appears next
to each memory so selected. Remember that a
maximum of four waveforms can appear on the
display at one time. Refer to “Storing and Retriev-
ing Waveforms” in Section 4 of this manual.

USING THE CURSOR

Cursors allow you to make precise digital measur-
ments of waveform activity. Press to access
the Cursor Data Softkey Menu. Cursors can now be
activated and deactivated by pressing [*7<). Acti-
vated cursors appear on the screen as two vertical
and two horizontal dashed lines. Figure 3-9 shows a
representative ScopeMeter display with cursors acti-
vated.

* The vertical cursor on the left is a series of long
dashes and can be moved left or right by press-

ing (O,
* The vertical cursor on the right is a series of
shorter dashes and can be moved left or right by

pressing (AT,
* Horizontally, another long-dash cursor appears
above a short-dash cursor; these two cursors
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track automatically with upper and lower peaks of
the signal and cannot be controlled with a key.

20Qus-DIY

A200mY AC 1!1PROBE B200mY OFF 1:1 PROBE
Trig:al -30IY
T

CLRSOR DATA

MAR

0 CUR-1-

n1dt
ATRIG to —1-

*RMS

= MEAN
NFPEAK-PEAK
*MAR PEAK
*MIM PEAK

BFRERQUENCY
1RISE TIME

OFF

NONE & | ENTER

Figure 3-9. Using the Cursors
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Cursor Source

Press to select the waveform for cursor mea-
surements. The cursor source selection is deter-
mined by active display traces. The traces can be
obtained from the active display (A, B, &) or from
memory (1 through 8).

Cursor Function

Press to select the cursor FUNCTION. The
Cursor Function Pop-Up Menu opens, allowing you
to select the cursor measurement types to display.
ScopeMeter uses waveform activity between vertical
and horizontal cursors in making cursor function
calculations.’

The measurement resulis are displayed in the Right
Display area. A maximum of five measuring func-
tions can be turned on at the same time. Following is
a list of the functions as defined in the Cursor Func-
tion Pop-Up Menu along with the corresponding
identifiers used in the Right Display:
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DATA
CURSCR DATA:
FUNCTIUN MQRV on A NDRNQL
CURSOR ' Mav-p s
{SOFTKEY] [SOFTKEY} m [soT@ [sﬁ@

Cursor Data Softkey Menu

YOLT at -1~ (CUR-1-) Measure the voltage
amplitude where cursor 1 crosses the waveform.

d¥ (d¥: for delta Volts) Measure the voltage
difference between cursors.

dt (dt: for delta time) Measure the time differ-
ence between cursors.

1-dt (1-dt: for relative frequency) Show the
reciprocal value of dt.

TRIG to —1- (J to—1-) Measure the time differ-
ence between the trigger occurrence and cursor
1.

FEMS (RMSZ:) Measure the RMS voltage between
cursors.

MEAN (MERN:) Measure the MEAN (average of
readings) value of signal between cursors.

FERK-FPERK (F-F:) Measure the PEAK to PEAK

vaiue of signal between cursors.

MAx FEAK (MAXK-FP:) Measure the maximum
peak value of the signal between cursors.

MIN PEAK (MIN-F:) Measure the minimum peak
value of the signal between cursors.

FEEQUENCY (FREQ:) Measure the frequency of
the signal between cursors. At least 1-1/2 cycles
of this signal must occur between the cursors.

CURSOR
DATA

FUMCTION

UZe ¢ For
[SOFTKEY] FUNCTION
2 +VOLT at -1-
(o
B dt

(=) ity
=~

*RMS
* HEAN
I PEAK /PEAK.
+MAk PEAK
*MIN PERK

FREQUENCY
*RISE TIME

OFF
EMTER

SOF;KEY

Cursor Function Pop-Up Menu
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e RISE TIME (RISE:) Measure the rise time
between 10% and 90% points of the signal. The
0% and 100% points are determined by the inter-
section of the signal and the cursors.

100 %
9% ---~t

10% -=--f---mmmmm e \-- e

Rise Time

s FHASE (FHASE:) Measure the phase shift
between two traces. A maximum of three phase
shifts is possible.
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Scrolling

A varying frequency waveform be can read easily
with ScopeMeter. With the CURSOR DATA FUNC-
TION set to read FREOQOUEMCY, you can scroll a
waveform through the cursors by pressing ((wove)) .
Read the frequency change in the Right Side Dis-

play.

Markers

Use the marker to identify the point on the waveform
that a measurement has occurred or is expected to
occur. The marker appears on the waveform as an
“X”. In Figure 3-10, the markers are defining sample
points for measuring frequency.

From the Cursor Data Softkey Menu, press 7).
The Marker Pop-Up Menu now opens. Use [ v )
("a7] to highlight the marker use, then press f7<),
The selected use (P<F:, MWMAX-P:, MIN-P:,
FREO:, RISE:, PHASE:, HONE) is then
abbreviated under the MARK on X indication in the
Cursor Data Softkey Menu.

NOTE

Markers may be easier to see in REVERSE
or when you press (‘8w ).
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A200mY AC 1:1 PROBE B 200mY DFF 1:1PROBE
2000s-DIY Trus Al -301

I i T i I T

! —

Pan

CURSOR DATr

FUNCTION %
s CURSOR ENTER

Figure 3-10. Markers (Frequency)

Cursor Positioning

Press to position the left cursor on the
display. Press to position the right cursor.

CURSOR
DATA

MARE. o A
PP %

SOFTKEY]
"
MARK on A

* PEAK/PEAK
sMAx PEAK
*MIN PEAK

(=)
E . FREMLIEHTY

ENTER

SOFTKEY]
5
SCOPE

Cursor Marker Pop-Up Menu

MORE INFORMATION

Sections 5 and 6 present Scope Mode applications
that use many of the features discussed here in
Section 3. Also, refer to Section 4 for a discussion of
additional capabilities.
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HELP

If you are having trouble displaying a waveform,
make the following checks:

1.

Try a shortcut first: press (& ). ScopeMeter
attempts to set its own the correct voltage scale,
time base, and trigger level to display a meaning-
ful representation of its input signal. Auto Set
may not yield a good display in some instances.
For example, signals with very low frequencies
(lower than 50 or 60 Hz) may be a problem. In
these cases, Meter Mode can help once again.

Is ScopeMeter the problem? Verify this by con-
necting to a known good signal. As shown earlier
in this manual, connecting ScopeMeter's GEN-
ERATOR OUT to CHANNEL A provides a good
test.

If ScopeMeter displays the known-good signal,
check to see if the problem waveform actually
exists. Check this by selecting the Meter Mode
(press (meren]). Check for voltage and frequency.

. If ScopeMeter displays a voltage reading but not

a frequency indication, there is a signal but a
frequency may not be detected.

If the voltage is close to zero, you may have a
bad input connection.

If ScopeMeter displays both voltage and frequen-
cy, a signal probably exists. The signal is not
being displayed in Scope Mode because
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ScopeMeter settings are incorrect. Now go back
to Scope Mode. Press (score] and check the fol-
lowing areas:

* Verify that RECURREHT and FREE RUM are on,
allowing ScopeMeter to display a waveform
even if the trigger requirements are not met.

* Check for a trigger source (4, B, &, or ¥ and
trigger icon in the lower row of the top dis-

play.)

* Check that your input channel is active. OFF
appears in the upper row of the top display if
your input channel is turned off. If necessary,
press and turn the channel on.

* Check input coupling. If necessary, press
for your input channel to select OIC as
seen in the upper row of the top display. This
action allows you to view both ac and dc
signals.

* Verify that NOTRIG is flashing in the Right
Display. If HOLD is flashing, press (R ).

. |f you still do not have a signal, you will need to

check settings in the following four areas:

* Voltage Scale
¢ Time Base

» Trigger Level
e Coupling
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8. Press (Meter Mode, V DC). Use the
readings to make the following best guesses for
Scope Mode settings:

* Divide the Meter Mode displayed voltage level
by 10 to approximate a Scope Mode voltage
per division. This technique gives you a start-
ing place for further voltage scale adjustment.

* Set the Scope Mode trigger level at approxi-
mately 50% of the displayed voltage in Meter

Mode. Press for TRIGGER at
S0%.

* Use the frequency measured in Meter Mode
to approximate a time base setting. Use Table
3-1 as a guide in making this calculation.
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Table 3-1. Choosing a Time Base

Frequency 1 cycle 2 cycles 3 cycles 4 cycles 5 cycles
10 Hz 10ms 20ms 50ms 50ms 50ms
20 Hz 5ms 10ms 20ms » 20ms 50ms
30 Hz 5ms 10ms 10ms 20ms 20ms
40 Hz 5ms 5ms 10ms 10ms 20ms
50 Hz 2ms 5ms 10ms 10ms 10ms
60 Hz 2ms 5ms 5ms 10ms 10ms
70 Hz 2ms 5ms 5ms 10ms 10ms
80 Hz 2ms 5ms 5ms 5ms 10ms
90 Hz 2ms 5ms 5ms 5ms 10ms
100 Hz ims 2ms 5ms 5ms 5ms
200 Hz 500 ps ims 2ms 2ms 5ms
300 Hz 500 us ims ims 2ms 2ms
400 Hz 500 us 500 us ims ims 2ms
500 Hz 200 ps 500 us 1ms 1ms ims
600 Hz 200 ps 500 ps 500 ps ims ims
700 Hz 200 ps 500 ps 500 us ims ims
800 Hz 200 us 500 ps 500 us 500 ps ims
900 Hz 200 us 500 us 500 us 500 ps ims
1000 Hz 100 ps 200 ps 500 us 500 ps 500us
2000 Hz 50 us 100 ps 200 us 200 ps 500us
3000 Hz 50 ps 100 ps 100 us 200 ps 200us
4000 Hz 50 us 50 us 100 ps 100 us 200us
5000 Hz 20 ps 50 ps 100 ps 100 us 100us
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INTRODUCTION

This section describes some advanced, less fre-
quently used ScopeMeter features. As with other
areas of the manual, these features are presented in
groups for general usage (Scope and Meter Modes),
Meter Mode only usage, and Scope Mode only
usage.

GENERAL USE (METER AND SCOPE MODES)

Printing

Refer to the Users Manual provided with the
RS-232-C Interface Adapter for complete printer
connection and operation instructions. This adapter
is available by ordering the K97A Accessory Kit from
your tool supplier.

The following instructions relate to actions you must
take at the ScopeMeter end of this operation.

PRINT FORMAT

Press to access the Special Functions
Softkey Menu. Then press to enter the Print
Format Pop-Up Menu. You can now choose the type
of information to print.

This menu is organized into the following three
groups:

* SCREEM (default setting) Print the currently dis-
played ScopeMeter screen.

e LOG readings Set the reading repeat time for
cursor data.

s WAYEFOREM Print out the selected waveform. The
waveform is printed in a numerical format that
represents sample data points.

SPECIAL
FUNCT
SPECIAL FUNCT:

GEMERATE MEASURE PRIMT PRINTER  START
s s FROMATS SETUP & PRINT

[SOFTKEV] [SOF;KEY} [SOFgKEY] LSOFIKEY] [SOF15'KEY]

Special Function Softkey Menu
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FUNCT
PRINT
FO@pﬁT

¥
SOF;KEY

METER | o | score

=
K2

'
s60s INTERVAY

WAVEFORM
*Channel A
1Channel B
' AB

1Tewp. 1
*Temp, 2
*Temp. 2
sMemory 4
Memory S
*Memory &
*Memory ¢
Memory 8 |

ENTER

Print Format Pop-Up Menu

PRINTER SETUP
ScopeMeter can print directly to an FX/LQ (Epson)

‘type or HP ThinkJet laser type printer at 1200 or

9600 baud. From the Special Function Softkey
Menu, press to make these selections.

DIRECT PRINTING

You can print screens and log data directly if your
printer can provide power to the ScopeMeter
RS-232-C interface (RTS and DTR lines active).
Some printers do not provide this support. I your
printer does not provide this support, or if there is
any doubt that it can, it is generally better to use a
PC as a print control device.
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PRINTING FROM A PC

The RS-232-C interface allows you to transfer a
screen or log data to the PC, then print from the PC.

FUNCT.
PRINTER
SETUP #
4
(2] &
[:::] #9600 Baud
= 1208 Baud
ENTER
FRIMTER
SETUPS
SOFTKEY]
4
.

Printer Setup Pop-Up Menu
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START PRINT

Whether you are printing directly to a printer or
through a PC, press from the Special Func-
tion Softkey Menu to start printing via the
ScopeMeter sefial RS-232-C port. The settings you
made in the Print Format and the Printer Setup
Pop-Up Menus will be used.

Startup Configuration

When is pressed ON, ScopeMeter begins
operation in the last-known configuration and the
LCD Softkey Menu appears. Factory default settings
are used at the first power up. Subsequent power
ups assume configuration changes made with keys-
trokes or through recall of a setup memory during
the previous session.

Some of the configuration settings can be preset to
become active at every power up. Press (sewe ), then
access these selections from the Setup Softkey
Menu by pressing £*7<). The Initial Setup Pop-Up
Menu appears.
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The first part of these selections defines some basic
actions taken at Auto Set. Here, you can specify
whether Auto Set will attempt to optimize the attenu-
ator (only AMFL .), the time base (onlv TIME), or
both (TIME 5 RMFL.). Note that you must also
choose a= IMIT. SET. in the Auto Set Pop-Up
Menu to use your attenuator/time base optimization
selection. The factory defauit optimization is an 1+
AMPL .

The next part of the Initial Setup Pop-Up Menu
selects some Scope Mode setups. You can specify
whether to identify the waveform (trace) source
(TRACE I.0.), whether to identify the trigger source
and slope (TRIGGER I .[0.), and whether to CLEFRE
at EUH. Factory defaults place all three of these
items on.

A final part of the Initiat Setup Pop-Up Menu speci-
fies the period for Scope Record updates. The fac-
tory default is INFIMHITE. Other selections are 2, 5,
10, or 60 seconds (or acquisitions.)

. Use & For
INITIAL INITIAL SETUI
SETUF % .ﬁUTD SET
*only TIME
*TIME & AWPL.

(a7] [urRece 1.0.
M TRIGGER I.D.
E MCLEAR =t RUN
SCOPE RECORD)

¥ INFINITE

» 2 seconds

+ 5 seconds

110 seconds
160 seconds |
ENTER

5

o

Initial Setup Pop-Up Menu

Configuring Autoset

When is pressed, ScopeMeter assumes the
autoset configuration. To change this configuration,
press to access the Setup Softkey Menu, then
press [T%). The Autoset Pop-Up Menu appears.
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The items shown in this menu are divided into the 3. CHAM A B: setup

following four groups:
a. SEPARATE (Default is ON)

b. MO AYERAGE (Default is ON)
c. COUPLING AC (Default is ON)

1. RUTO SET source

a. COMPLETE (Default is ON)

b. a= INIT. SET (Default is OFF)
4. Turns ofF: ltems that are turned off when

is pressed. An item marked with a large
NOTE black square here is turned off; items marked

Choose COMPLETE for best predictability. If with a small square are turned on.

you choose as IMIT. SET, the time bqse a. ¥- MOYE (Default is OFF)
assumed may not be predictable, depending

on your optimization selection in the Initial b. ¥- MOVE (Default is OFF)
Setup Pop-Up Menu.
c. k=T, B=3* (Default is OFF)
2. Triggering: selections ‘ d. CURSOR (Default is ON)
a. 5@% LEVEL (Default is ON) e. DOT JOIN (Default is ON)
b. DELAY OFF (Default is ON) f. MATH (Default is OFF)
c. POS. SLOPE (Default is ON) 9. GENERATOR (Default is ON)
d. INCLUDE EXT. (Default is OFF) ltems not listed here are not impacted by Auto Set.
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ﬁUTq SET Use & For
5
Triggering:
050% LEVEL
BDELAY OFF
S. SLOPE
s INCLUDE EXT
(2 | chan e
SEPARATE
(¥ [sno averase
COUPLING AC
Turns off:
0%~ MOVE
Wy- MOVE
ia=t, B=>»
' CURSOR
DOT JOIN
ATH
*GENERATOR
SETUP (SOFTKEY)

=) o ()

Auto Set Pop-Up Menu

Master Reset Configuration

Factory default settings are assumed when a master
reset is performed. A master reset inciudes the fol-
lowing settings:

* Meter Mode
* Vrms AC + V DC
* LCD Screen, Backlight Off

Probe Cal 10:1, Channels A and B
Dot Join

Dotsize 1

Setup Memory cleared

Waveform Memory cleared

Generator Off

Print Format Screen

Printer Setup FX/LQ graph, 1200 Baud
Autoranging

e & & 0 & & o ¢ o

Performing a Master Reset

A master reset clears all setups and memories and
sets ScopeMeter to the Meter Mode.

NOTE

A master reset also clears both WAVEFORM
and SETUP memories.

1. Press to turn ScopeMeter off.

2. While holding pressed, momentarily press
| S ). After you hear the double beep, release

3. Since a master reset selects the 10:1 probe, you

must specifically select 1:1 to proceed with the
examples shown in this manual. Do this by press-
ing OFF, then hold 7Y while momentar-
ily pressing and releasing [ S% |. After you hear a
beep, release 7). ScopeMeter is now set for
1:1 on both channels.
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Clearing Memory

Access the Memory Clear Softkey Menu at any time
by pressing (ss=we) and (Y5 ) simultaneously.

You can now press i §FKEY) or FOFIKEY to clear
ALL SETUP (setup memories 1 through 10), ALL
WAVEFORM (temporary memories 1 through 3 and
regular memories 4 through 8), or SETUP WAVE-
FOEM (clear everything).

and ([FRE
MEMORY CLEAR:
ALL Al SETUF

SETUP llJiWElI-:ERM WAVYEFORM
[SOF'IFKEY} [SOF;KEY] lsgrgKEY] [SOFIKEY] LSOF;KEV]

) o ()

Memory Clear Softkey Menu

Measuring Components

From the Special Functions Softkey Menu, press
to use ScopeMeter as a special predefined
measuring tool for components.

4-8

Depending on the menu selection, ScopeMeter out-
puts a slow voltage or current ramp. Connect the
component to be tested to GENERATOR OUT and
COM. Measure the component on CHANNEL A. The
characteristics of the component tested are shown
on the display.

Auto Set cannot be used with the Component
Measurement Mode.

FUNCT
MEASURE
2
Uze 4 for
- MEASURE on_A:
E lCc:mn onents !
|* CURRENT
ENTER
5
o

Component Measurement Pop-Up Menu
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Using the Signal Generator

Press to select the Special Functions Softkey
Menu. Then press to select the Generator
Pop-Up Menu. You can now select a signal output at
GENERATOR OUT and COM. The output choices
are:

CAUTION

Do not use the signal generator to sub-
stitute for an automotive sensor sig-
nal. The generator output is not a
sufficient source to drive transducers
or other output devices.

e Square: 1.75kHz 976Hz 428Hz) (all at 5V
P-p)

e SIME WAYE (1V p-p, 976 Hz)

¢ Slow ramp:
Voltage (-2V to 2V, 1 mA maximum)

Current (0 to 3 mA, 2V maximum)

The generator is automatically disabled if the mV DC,
Q, or » function is active.

SPECIAL
FUNCT

GEMERHTE

L
(2]
(¥ hsINE wavE

Slow ramp:
*VOLTAGE
' CURRENT

ENTER

=) o (55)

Generator Pop-Up Menu

The generator output also can be selected as trigger
source.

Minimizing Signal Noise

In general, using your ScopeMeter on battery power
only will minimize noise pickup. Further, using the
10:1 accessory probe will help in noise rejection.
This probe is available by ordering the K97A Acces-
sory Kit from your tool supplier.
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If you are using the line voltage adapter (PM8907 or
equivalent), connect a test lead from the
ScopeMeter banana jack COM (common) to the
measurement common (ground) of the system under
test. This technique reduces or eliminates any power
line related noise.

METER MODE ONLY

Display Modes

Refer to Section 2 for a general discussion of
choices available .in the Display Modes Pop-Up
Menu. (Access this menu by pressing when
ScopeMeter is in Meter Mode.) The %a, SCALING,
and YOLT MATH selections from this menu are dealt
with in greater detail in the following paragraphs.

DUTY CYCLE

Select DUTY CYCLE to display the relative on-to-off
time of a varying input signal. The main display then
shows a percentage figure. You must select
DUTY%+ or DUTYX%~ to display the duty cycle of the
input above or below the fixed reference level,
respectively. See Figure 4-1 for an example of duty
cycle calculation.

Duty cycle can easily be converted to degrees of
dwell in automotive measurements by using the
table found in Appendix 8F of this manual.

4-10

HIGH
pUTY%s — [
<«PERIOD
DUTY%—\
oW
«PERIOD

Figure 4-1. Duty Cycle Calcuiation

)

Percentage change (delta) uses the present reading
as a relative reference. The display then shows an
updating percentage, representing the amount of
difference between each new reading and the rela-
tive reference.

¥a appears in the definition and next to the
function description.
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A new reading is calculated with the following

formula: z A Q

. new reading - ref.reading
ot = ("G < 0 +[][]
: |

%Delta Formula

ERT TR.IN

MANUAL
RONGE
| 0575 =
Figure 4-2 shows percentage change (tolerance) 3000
when measuring a resistor.

YL A

llse % Far
M -

T TRACE DTGP,

I
Sms<DIY FIXED »SCALE ON

; Bzet O
METER set 6o
E@ SMOOTH | ENTER

Figure 4-2. %Delta Display
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SCALING

Scaling displays the present measurement result
with respect to a defined range with a 0% and 100%
value. Entering the 0% and 100% values automati-
cally selects SCALE DOM. The scaled display value is
calculated using the following formula:

. new reading - 0% value
% reading = ( 100% value - 0% value ) * 100

Scaling Formula

Scaling starts automatically when both 0% and
100% values have been entered. Use the following
procedure:

1. Press one of the five Meter Mode softkeys.
2. Measure the value that will represent 0%.
3. Press (DISPLAY MODES).

4. Press (¥ ] to highlight set &%,
5

. Press (ENTER) to store the displayed
value as 0%.

4-12

Now measure the value that will represent 100%.
Press (DISPLAY MODES).
Press (¥ ) to highlight s=t 10@%.

Press (ENTER) to store the displayed
value as 100%.

© o N o

You can stop scaling with either of the following
actions:

e Select another function.

* Press (DISPLAY MODES), highlight
SCALE OM in the Scaling section of the menu,

and press (ENTER).

As long as 0% and 100% remain defined, you can
toggle Scaling on and off as needed. This procedure
is useful when you are determining the percent
change in a throttle valve opening, as measured by
the throttle position sensor.
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A typical scaling display is shown in Figure 4-3.

zNrms AC

+ 1 D D lUse # For
[ | MODE ®

« FREQUENCY

23120V
0500 D%+ = __ -

LSEALE DM

1953 kHz = %

Valt math?

S50ps-DIY AUTO it

1dBl
ZERD F-ﬁudio hatt

& SMOOTH | ENTER

Figure 4-3. Scaling Display

VOLT MATH

Use one of the ¥olt math: selections to display
the measurement in dB% (decibel Volts), dEm
(decibel milliwatt), dBl (decibel Waltt), or Audiz
Watt. For dBm, dBl, and Audic Watt, a range of
reference impedances (R load can be selected next

by pressing ([« J or (.

For dEm, the following reference impedances can be
selected: 50, 60, 75, 93, 110, 125, 135, 150, 250,
300, 500, 600, 800, 900, 1000 and 1200L.

For dEW and Audio Watt, the following reference
impedances can be selected: 1, 2, 4, 8, 16 and 50Q.

Meter Record Scaling

The Meter Mode Softkey Menu offers you access to
a scaling function when ScopeMeter is in Meter
Record Mode. Press DISPLAY MODES; the
Meter Record Display Modes Pop-Up Menu
appears.

4-13
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Ve V= mV= » Q

[SOF;TKEY] [SOF;’KE\ﬂ [SOF':I;KEY] [SOFIKEY [SOF?_)‘KEY]

METER

DISPLQ?

MODES lse ¥ Ffor

1 »FREQUENCY

»DUTY CYCLE
B OUTY%+
v DUTYS:-
L=
WSCALE ON
sNOW a= 0%

‘*MAx as 0%
AVG as OX
WMIN as 0%

NOW as 100%
L

TAYG as 100%
MIN == 100%

Volt math:®
dBY
«dBm

1dBl
'Audio Watt

EMTER

SOFEKEY

o

RECORD

Meter Record Display Modes Pop-Up Menu
4-14

Scaling allows you to view the readings as relative
percentage values. For example, you can determine
how the existing reading (HOW) relates as a percent-
age of a range defined by two of the following
settings: MIN, MAX, and AYG. You would accomplish
this from the Meter Record Display Modes Pop-Up
Menu as follows:

1. Press (v ) ("] to highlight MIN at &%. Press
to activate this selection.

2. Press again, then highlight Max at 1005,
Press [T,

3. Since these entries set up a valid range,
ScopeMeter begins scaling with a display similar
to Figure 4-4.

Certain combinations of 0% and 100% points are
invalid, resuiting in the following message bar:

Ireezlid Feferamne:

QL oo divids by O epep

NOTE

Scaling and zero selections are mutually
exclusive; selecting one deactivates the other.
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zvVrms AC

-1000™

CHANNEL A

+1000 MAX g
+0974 AVGox
+0000 MI Nz

mAMUAL
RANMGE
1:1
FROBE
SIS
3
3ev
250Y

#RAMGE
200ps-DIY AUTO  1.953kHz 50.0%n+
METER
DISPLAY ALERT ZERD FAST AUTOD
MODES# a0 % SMOOTH  RANGE

Figure 4-4. Meter Record Scaling

Meter Record Zero

Meter Record Zero allows you to view the relative
readings in units appropriate for the function and
range selected. When in Meter Record Mode, press
ZER0; the Meter Record Zero Pop-Up Menu
appears. You can now select MO, M&x, AYE or
MIM as a zero reference value.

ZERO
a8 ¥
ISOFTKEY)
3
EMTER
5

Meter Record Zero Pop-Up Menu

Press to access the menu. Then press (v )

(a7 to highlight your choice, followed by to
activate the selection. See Figure 4-5 for an exam-
ple of the resulting display.

4-15
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AmVrms AC

0024

CHAMNEL A

+0025 MAX g
+0001 AVGe
—2210 MI Ne

S00ps-DIY AUTO  1.9092kHz 5SO0.0%n+

METER

DISPLAY ALERT % FAST AUTO
MODES$ 3] SMOOTH  RAMNGE

MANUAL
RAHAE
1:1
FROBE
S
3V
30y
230

*RAMGE

Figure 4-5. Meter Record Zero

SCOPE MODE ONLY

Channel Math
Press (§™]to access the Channel Softkey Menu.

NOTE

IfMIN M&s an A has been selected from the
Scope Softkey Menu, the Channel Softkey
Menu is restricted to one choice (H
IHVERT).

Selections from the Channel Softkey Menu are as
follows:

. Select A or A INVERT for a normal or
inverted display of the signal on channel A,
respectively. Select neither to turn channel A off.

. Select B or B INYERT for a normal or
inverted display of the signal on channel B,
respectively. Select neither to turn channel B off.

. Select A+E to show channels A and B
added together. Select A-B to show channel B
subtracted from channel A.

J A=t B=* provides a plot with channel A on
the vertical axis and channel B on the horizontal
axis.
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NOTE

At least one of the items available with
[FOFIKEY] [SOFTKEY) [OFTREY) ymyst be selected at all
times. By this rule, you can turn channels A
and B off if either or is active
or if a stored waveform has been recalled to
the display.

* ([« ) (¥ ] BT ScopeMeter can average
multiple waveforms, allowing for noise suppres-
sion without loss of bandwidth. When #AYG is
shown in the right display, press (a to
select the number of waveforms to average for
each display update. The maximum number is
256. Press to reset the number to 0.

A B
CHRN & B:
A E R+B A=t AYERAGE
INVERT  IHVERT A-B E=2 OFF

[SOFTKEY] [SOFTKEY] [SOFTKEY] [SOFTKEY] ([SOFTKEY)
iy S I i i I G
SCOPE

Channel Softkey Menu

NOTE

AVERAGE OFF changes to AVERAGE MIN
in the I mV and 2 mV attenuator ranges. The
minimum factor is then set to 4 when
is pressed.

You can use (4 ] and [+ ] from the Channel
Softkey Menu to set the average factor. The factor is
displayed under #AY15 in the Right Menu area. Press
(RYERAGE OFF) to turn off averaging, reset-
ting the factor to 1.

In the following circumstances, the minimum aver-
age factor is automatically set to 4:

* 1.1 Probe Selection: 1 mV and 2 mV attenuator
ranges.

* 10:1 Probe Selection: 10 mV and 20 mV attenua-
tor ranges.

You can still select higher factors with (a ) (» ],
but pressing (AYERAGE MIM) returns the
factor to 4. To turn off this setting, press |, | to
increment the attenuator to 5 mV (for 1:1) or 50 mV
(for 10:1).
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Storing and Retrieving Waveforms

You can save waveforms to memory, copy wave-
forms between memories, and recall waveforms
from memory. Three acquisition memories, three
temporary registers, and five nonvolatile memories
are available.

The temporary registers are used to save the con-
tents of the acquisition memories A, B, and A+/-B
(Mathematics), if active, in one action.

WAYEFORM:

ON-OFF  A31,B»2  COPY Y-pos
* A+B»3 ¥ 1

LSOFIKEY] [SOFZKEY] [SOF';KEY] [SOFIKEY] lSOF;KEY]

Waveform Softkey Menu

4-18

in the Waveform ON/OFF Pop-Up Menu, the saved
waveforms and the corresponding setup can be
recalled. A small dot in front of the item indicates
that the memory location is filled with a waveform. A
large dot in front of an item indicates that the wave-
form is displayed. A displayed waveform has a figure
indication that corresponds with the waveform mem-
ory number.

FORM
WAYEFORM:
ON-/OFF
%
Use & for
1 [ON-OFE:
. sTemp. 1
(o] Temp. 3
Memory 4
E] Memory S
Menory &
Memory 7
Memory 8
sSetup recall
ENTER
ON-QFF 2
%

Waveform ON/OFF Pop-Up Menu
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A maximum of four waveforms can be displayed at
one time.

When #Y-paos is displayed in the Right Display,
press (v ) ("a ) to reposition any of the displayed
waveforms from memory. Select the waveforms

separately by pressing 7).

Press to perform a simultaneous copy of
acquisition memories A, B and A+B to waveform
temporary registers 1, 2, and 3, respectively.

Press to copy a waveform to another memory.
Waveforms from acquisition memories A, B or AtB,
temporary memories 1, 2, and 3, or regular memo-
ries 4 through 8 can be selected for copying to
memories 1 through 8.

Capy

GOFTKEY) COPY FROM:
Chanoel A
1Channel B

*ALB

1Temp. 1
Temp. 2

(=]
E Temp. 3

Hemary 4
Memory 5
Memory &
temory 7
Memory €

EMTER

Use 3 For
COPY A 102

¢Temp. 1

I
) N

Memory &
Memory 7

Lemory 8 |

EHTER

[SOFTKEY]

Waveform Copy From/To Pop-Up Menus
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Waveform Math

Press to access the Math Softkey Menu. You
can now use the various memories to perform sev-
eral math functions. Press to introduce your-
self to the functions available.

MATH
FUNETIDN SOURCE] SOURCEZ DESTIN START
MUL & 13 E =% 4 % MULTIPLY

[SOF'{KEY] (SOF;KEY] [SOF;KEYJ [SOFIKEY] [SOF‘EI_;KEY]

Math Softkey Menu

4-20

WATH -
FUMCTION
ROD %
=
K i
= INTEGRATE
*FILTER
ENTER
5

Math Function Pop-Up Menu
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* AbD, SUBTRACT, and MULTIFLY require two
operands (SOURCE1 and SOURCE2). The oper-
ands can be selected from acquisition memories,
temporary waveform memories, or waveform
memories.

* IMVERT, IMWTEGRATE, and FILTER functions
require one operand (SOURCE1) from acquisition
memories, temporary waveform memories, or
waveform memories.

¢ All functions require a DESTIN memory selec-
tion.

Start or stop the selected function by pressing
E>T%Y. You can view the math result by accessing
the waveform memory that you used for the destina-
tion. Press (%% ), then 7). Highlight the desired
waveform memory by pressing [ v ] ((a ], then
press [T,

MATH

SOURCEL
A

SOFEKEY

g

Memory 8

ENTER

SOLURCES SOFTKEY|
- 5

i

SOFTKEY)
3 SOURCE 2

E] DESTIN
= [T L
[SOFTKEY)]
hemory 3 e e
Memory 6 DESTINATION:
memor“,' E -_T'emp. é
emo sTemp .
EMTER E .Temp. 3
[SOFTKEY] Gj Memory 5
5 Memory &
Memory 7
L Memory 8 ]
EHTER

SOF'EI"KEY
SCOPE

Math Sourcei/Source2/Destin Pop-Up Menus
4-21
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While the Math Softkey Menu is displayed, #=CALE
appears in the right display. The Scale factor allows
you to adjust the display to accommodate the math
result. You can now press (v ) (Ca ] to select
none, ~3, £23, or <125,

ADD

This math function adds two traces (each sourced
from an active channel or a memory location) and
stores the result in a chosen memory location. For
example, waveforms from channel A (SOURCE1)
and memory 1 (SOURCE2) can be added, resulting
in a waveform stored in memory 4 (DESTIN).

SUBTRACT

This math function subtracts the SOURCE2 trace
from the SOURCE1 trace and stores the result in the
chosen memory location. As with ADD, active chan-
nels or memory locations can be used in any combi-
nation for the sources.

MULTIPLY

This math function multiplies two traces (each
sourced from an active channel or a memory loca-
tion) and stores the result in a chosen memory
location. For example, power can be calculated with
MULTIPLY if SOURCE1 represents the voltage drop

4-22

across a device and SOURCE?2 represents current
through that device. In Figure 4-6, waveforms from
memory 1 (upper) and channel A (middle) are multi-
plied, resulting in the waveform stored in memory 4
(lower).

Q2,00  » 200us FB41.00% 3> 200us
8T S00mY 2 200us QIT1.00vY 3 200ps
T T T T

T
1

purwrg—wr,
Pl ‘ P ISP | IO SRR, A0 - 2004 N

S .

Usze % Eor

FUMCTION!

ADD

SUBTRACT
» LML T TFLY

» INVERT
MATH = * INTEGRATE

msouma SOURCEZ  DLLLLTER
A s 14 43 | EnTER

Figure 4-6. MATH Multiply
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INVERT

INVERT allows you to reverse the polarity on an
active channel or memory signal and store the new
waveform in another memory location.

INTEGRATE

This function performs a numerical integration on the
selected waveform.

FILTER

Any waveform (active channel or memory) can be
filtered, with the resulting waveform stored in a new
memory location. Noise suppression or simply wave-
form smoothing is thereby possible. Filtering is espe-
cially useful with single acquisition waveforms,
where averaging of multiple waveform samples is
not otherwise available. In Figure 4-7, the upper
waveform represents the channel A signal as mea-
sured and the lower waveform represents the filtered
version recalled from memory 4.

NOTE

In FILTER function, the -3 dB frequency is
0.8/time-per-division.

'T' 2.00Y + 100ps [+ 1.00¢ ¥ 10Qus
1T 2.00Y 3+ 100ps
T 1 1 1 T T T
. A
2 -
St - - e
Use ¥ For
FUNCTION:®
«A00
SUBTRACT
i *MULTIPLY
' INVERT
MATH : ;INTEGRQTE
Emsoum—n pLiss
A s 4 3 ENTER

Figure 4-7. MATH Filtering
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Useful Techniques

QUICK METER CHECKS

You can set up DI SPLAY MODES in Meter Mode to
provide a custom display of scope measurements on
Channel A. Then just press when you want a
quick reading of these measurements. Press
again to return to Scope Mode.

DISPLAY HOLD

You will find many uses for the key. For
example, if you want to activate different cursors to
measure a Scope Mode waveform, you can press
(=% ), change the cursors, and view the new cursor
information while still in Display Hold.

4-24



Section 5

Applications

Contents

ALTERNATOR RIPPLE VOLTAGE ............ 5-1 VARIABLE RELUCTANCE SENSORS
CLAMPING/SUPPRESSION DIODES ........... 5-4 (MAGNETIC) ................................. 5-25
VARIABLE POSITION (POTENTIOMETER) HALL EFFECT SENSORS .. ................... 5-31
SENSORS ... 5-9 ELECTRICAL INTERFERENCE (RFI OR EMI ON
KNOCK SENSOR (PIEZO CRYSTAL).......... 5-15 GROUND OR FEED) ... 5-35
FUEL INJECTOR PULSE WIDTH.............. 5-18 OXYGEN SENSOR <==> FUEL INJECTOR OR MC
OXYGEN SENSORS. ..., 5-21 SOLENOID ...t 5-38

CAUTION

Views of the ScopeMeter connections in this section are conceptualized only.
Refer to manufacturer service information for connection details.
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ALTERNATOR RIPPLE VOLTAGE Connect ScopeMeter to the alternator as shown and use

. . . the Low Pass Filter Probe.
A set of diodes rectifies the ac voltage produced in

, Al fi 1A,
the alternator to the dc voltage used by the cars (All connections and setups apply to Channel A.)

systems. These diodes are included as part of the @
alternator, allowing for voitage measurement at the SINGLE e CAFTURE
alternator. You will be looking for both ac and dc @ RECUFRENT I I RO
levels. The ac level is called ripple voltage and is a (OFTkeY)  [SOFTKEY]  [SOFTREY)
clear indication of diode condition. Too high a level PROBE 5
of ac voltage can discharge the battery. Col % Caspilt
g g ry @ - W l?h?nel )
The Low Pass Filter Probe used here is available " LoBo:1
with the K97A Accessory Kit. Contact your tool dis- (%) oe a7
tributor for more information. pihgnnel B
«1031
" 189601 EMTER
:SE ggiUST SOF'EI)'KEY
CHANNEL A
C
GROUND
qnm-- m--
@ e ony
200 I‘rl'-.-"’EII'-.-'

@ Start engine.
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AZ00mY AC 10:1 PROBE B 100mY OFF 1 ¢1 PROBE
20ms DIV Trig:AJ
T 1 I I I I ] T

|

SCOPE:

SINGLE CAPTURE MIN MAX TRIGGER
FECLIERENT Mdz0DIY on A at S50%

Alternator Ripple Voltage
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BLACK
(ENGINE GROUND)

BATTERY
TERMINAL

Figure 5-1. Testing Alternator Ripple Voltage
5-4
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CLAMPING/SUPPRESSION DIODES

When an electromagnetically controlled device is
deenergized, a voltage spike can be induced by the
collapse of the magnetic fieid. Clamping (or suppres-
sion) diodes are used to filter out these inductive
spikes. Horn circuits, relays, blower motors, and air
conditioning clutches are examples of devices that
use diodes for this purpose.

A faulty diode can cause induced noise, often
detectable over a car's audio system. These noise
spikes are seen on ScopeMeter as large overshoots
when the waveform transitions from one level to
another. They can also cause interference in other
more sensitive areas of the car's sensor and control
system.

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

5-5
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@ Connect ScopeMeter to the air conditioning compressor
as shown. Use back probe pins to gain access to the
connection. Use Channel A for all setups and
connections.

® (&)

@ SIHGLE FREE CAPTURE
RECURRENT  RUN M zo DIv

LSOF‘{KEY] [SOF'erEYJ [SOF'erEY]

PROEE

OBy 5

EMTEF::

SOF;KEY

CHANNEL A

®
@ ' TADTY SBps-OIY
\'

® = B

*

Use & For
DELAN 2

TIME DELa!
Iiiiiliiiilii
*N-CYCLE
*EVENTS

®

~

TR F
LEVEL
)
)

Start engine and cycle air conditioning compressor
several times to obtain a good waveform.

To reset ScopeMeter:
HOTRLG

Use cursors to measure the amount of over shoot
present. If no signal is present, connect the probe to the
other wire leading to the air conditioner clutch.

® ® 606 ©
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A SYDC

1:1PROBE B 100wV OFF 1 :1 PROBE

SQus-01
T

SCOPE:

¥ SINGLE
T

TrigtAl -20IY
T

i I i T

=200

HOLD

[
] e ™
r\-‘!-y_

SIMGLE

FREE CAPTURE MIN MRX TRIGGER

RECURRENT rRUN ME200IY on A& at 50%

Clamping Diode Test
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BLACK S
(ENGINE GROUND)

Figure 5-2. Testing a Clamping Diode (Air Conditioner Clutch)
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BLACK /

(CHASSIS GROUND)

Figure 5-3. Testing a Clamping Diode (Horn)
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VARIABLE POSITION (POTENTIOMETER)
SENSORS

Variable Position Sensors provide a dc voltage level
that changes as the arm on a variable resistor
(potentiometer) is moved. The changing dc voltage
is used as an input to the electronic control unit.

Sensor arm movement can result from changes in
the throttle position (Throttle Position Sensors), the
amount of air being used by the engine (Mass Air
Flow - MAF Meters,) or the height of the vehicle
(Vehicle Height Sensors).

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

5-10

Test A: (ENGINE OFF, SENSOR DISCONNECTED).

Connect ScopeMeter to the sensor as shown for out-of-
circuit measurements in Figure 5-4(A) or Figure 5-5.

SF METER m

Sweep the sensor to its maximum position and note
what range the meter upranges to.

E) Reset range to the maximum previously stored.
(Usually 30 kQ.)

H

RECORD

© O 6 © ©

For each reading, sweep the sensor from closed, to full
open, and back to closed.
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Test B: (KEY ON, ENGINE OFF, SENSOR CONNECTED).

Connect ScopeMeter to the sensor for in-circuit
measurements. See Figure 5-4(B) or Figure 5-6. Use
a backprobe pin, breakout box, or jumper wire for
the connection to Channel A.

® (&) (=)

@ SIHELE FREE  CAPTURE RIS

RECURRENMT  RUH 260 DIvY ar
SOFTKEY]
[SOF‘IKEY] EOFZKEY} [so}rgKEY] T
CHANNEL A 4 (Move the ground trace down

BND wove| 10 the second division from
the bottom of the display.)
hd

AC_DC)
® oc
® "

14/DIY 2BEMs DY
v

of=]

EMTER:

=] &
[z] Mode (use R
CYCLE SOF'SFKEY

> =3

TRIGEER

-sLore  [HEEEN

[SOF;KEY SOF;KEY

+ECm

® (=) mmm

Turn key on, do not start engine.

@ To obtain the waveform shown, sweep the sensor from

closed, to full open, and back to closed.

(2 (BF) mmmm
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A 1¥YDC 1:1PROBE B 100wY OFF 1:1PROBE
200ms-DIY SIMGLE TrigiAl -3DIY
1 ]

SCOPE =
FREE CAFTURE WTRIEGER

RECURREMT RUM FIE 20 DIV at 50%

Throttle Position Sensor Test
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5V SUPPLY
SIGNAL
GROUND

5V Supply

Ground \ &

B. IN-CIRCUIT TEST

(

500

BLACK

A. OUT-OF-CIRCUIT TEST

Figure 5-4. Testing a Throttle Position Sensor (TPS)
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NOTE:

CHECK MANUFACTURERS WIRING DIAGRAM TO
DETERMINE CORRECT CONNECTIONS.

OUT-OF-CIRCUIT TEST

5-14

Figure 5-5. Testing an Air Flow Meter
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0
] \\ IN-CIRCUIT TEST
JUMPER @ -

WIRES E@ @)

Figure 5-6. Testing a Vehicle Height Sensor
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KNOCK SENSOR (PIEZO CRYSTAL)

A knock sensor operates as a piezoelectric device,
where a special type of crystal generates a voltage
when subjected to mechanical stress. The stress is
provided by engine knocking. The output voltage is
used to adjust ignition timing to optimize engine
performance.

5-16

OFF

SIMGLE
@ SCOPE RECURREHT

FREE  CAPTURE
RUM 26 DIv

[SOF‘1I‘KEY]

EOFZKEY] [SOF‘:gKE\q

PROEBE

@ caL &

SOFTKEY]
2

CHANNEL A

@ AC DC x
C

ofs
SeCTIY
Vv

EXT
TRIGGER
© =) g1

ALSADJUST
Ch. 1 A

*AC ADJUST
DC CAL

Channel B
1:1

EMTER:

s TIME ns | S@@ps-0IY

ZeL OPE

SOF'IZ'KEY
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GELAY
N
@ & B
SOFIKEY #selects
T IHE DELHY
Mode (use A
N-CYCLE

:EVENTS

ENTER:

Tap the knock sensor with a metal extension and look for
a waveform similar to that shown.

To reset ScopeMeter for further tests:

A SOVAC 1:MPROBE B 10mV QFF 11 PROBE
SQ0ps-0IY SINGLE Trig:al -20IV
I 1 1 T I I I
al
n a
- v v [
SCOPE:

FREE CAPTURE MIN Max TRIGGER
FECURRENT RUN HE20DIY on A at SO%

Knock Sensor Test
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BLACK
(ENGINE GROUND)
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Figure 5-7. Testing a Knock Sensor
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FUEL INJECTOR PULSE WIDTH

Standard fuel injectors use Saturated Switch
Drivers. A single pulse is used to activate the injec-
tor.

Throttle Body Injectors (also called “Peak and Hold”)
are activated by an initial pulse. A second smaller
puise is then applied to hold the injector activated.
Since the initial puise is about four times the second
pulse, this type of injector is often called a "4 to 1".

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

@ Connect ScopeMeter to the switching side of the fuel
injector as shown.

®
i : CHFTUR
® e M o m o
ESOFTKEY] [SOFTKEY] [SOFTKEY]

1 2 3

@ P s AR

sipt]
10681
+1000:1
*AC ADJUST
. AL

Channel B
@1:1
*10:1

*AC ADJUST
0C Cat

ENTER:

5
CHANNEL A
EMD 4| (Move the ground trace
move)l down to the first division
- on the display.)
GROUND,
my
1AVSDTY Zms-DIY
v

ORO)
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TRIGGER
GOFTKEY)

5-20

A 1YDC 1:1PROBE B 20mY 0F5 1:1 PROBE

2ms-0IY Trig*Al —401
T T

T 1 T I T

RUN

10 B DIY on A

Fuel Injector Test

CAPTURE MIN MARX TRIGGER

at 350%
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BLACK
(ENGINE GROUND)

12V SUPPLY

Figure 5-8. Testing a Fuel Injector
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OXYGEN SENSORS

An Oxygen Sensor provides an output voltage that
represents the amount of oxygen in the exhaust
stream. A high output voltage results from a rich
condition. A low output voltage means a lean condi-
tion. The output voltage is used by the control sys-
tem to adjust the amount of fuel delivered to the
engine (by controlling injector on time or by control-
ling the mixture control solenoid in carbureted
engines.)

The Low Pass Filter Probe and PM9085 Hook Clip
used here are available with the K97A Accessory
Kit. Contact your tool distributor for more informa-
tion.

5-22

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.
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@ Connect ScopeMeter to the sensor as shown. (use a
backprobe pin). Connect the Low Pass Filter Probe to
Channel A.

Scope Mode Test

® (&)

A aSn 0T
@ EEEBE Channel A
SOFTREY !@,,—
160821
(2 ) st
"0GC CAL
E] Channel B
L3%3Y
1051
b 10D:L
100021
*AC ABJUST
«OC_CAL
ENTER:
SOFTKEY;
5
SINGLE 584  CAPTURE
@ SCOPE | [IaNad=mll LN 20 DIY
SOFTK [SOFTKEY|
[soqxev] [ T EY] [ ! ]

@ CHANNEL A
AC DC
o
® [
20GmD1Y 20EmSDTY
v

@ Start engine, run at fast idle for a few minutes to heat the
O, and check for the display shown.

PPEERY Use arrow keys to adjust trigger
TN level, if necessary to stabilize

display.
Meter Mode Test
®

® @E=) V-

Start engine, run at fast idle for a few minutes to heat the
O, sensor.

» =
(¥

@ Check for the display shown.

Set meter to 3V range.
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A200mY DC 1021 PROBE B 20mY OFF 121 PROBE
2E|Elms/DI'-e' Tr'.ls Al

S0

RUM

CAPTURE MIN MAX TRIGGER
MEz2001v on A st SO%

Oxygen Sensor Scope Mode Test
5-24

V DC

0658"™

CHANNEL A

+0757 MAX e EF
+0427 AVGar: ik
+ BUL:IhI" 392?{"&?

0063 MINgz:

ems-0IY AUTO g Hz oL %
<= CHANMNEL A =3 (=== EXT TRIGGER IN ===

> MEmV=5% o

Oxygen Sensor Meter Mode Test
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EXHAUST MANIFOLD

\} ')_
, ) )‘ -

» (LAMBDA) SENSOR -((((((((@(((((-‘ =

Figure 5-9. Testing an Oxygen Sensor
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VARIABLE RELUCTANCE SENSORS
(MAGNETIC)

Variable Reluctance Sensors do not require a sepa-
rate power connection. Small signal voltages are
induced as the teeth of a trigger wheel pass through
the magnetic field of a stationary magnet and coil.
The trigger wheel is made of a low magnetic reluc-
tance steel.

Typically, a Variable Reluctance Sensor has iwo
connecting wires for the stationary magnet's coil.
Crankshaft Position Sensor (CPS), ABS Wheel
Speed Sensor, and Vehicle Speed Sensor (VSS)
are examples of Variable Reluctance Sensors.

5-26

@ Connect ScopeMeter to the sensor as shown.
@ (&)

SINGLE FREE CAHPTURE
@ FECLIFFEENT EFLIN 10 Eg o1y

SOFTKEY SOFTKEY] SOFTKEY]
il T S/ i il

FROEE
O E

ALEABIUST ¢

Channel A
il

E] :101
(=J

*AC ADJUST
+0DC CAL

Ch?nnel B

110001
-G ADJUST
+OC Cal

ENTER:

SOFEKEY

CHANNEL A

C DC

ONcw-p"

® [™) soamsorv
v

(Choose a timebase to
display 2 or 3 oscillations.)

@ @
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Start engine or rotate reluctor.

® (==

TRIGEER

LR

ASEOmY AC 1°*1PROBE B200mY OFF 1:1PROBE
20ms-DIY Trig:Af
I I 1 I 1 I 1 1

i RUN

ﬁ CAPTURE MIM MAX TRIGGER
1I0EEDIY on A at 50%

Variable Reluctance (Magnetic) Sensor Test
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Figure 5-10. Testing a Crankshaft Position Sensor
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TRIGGER WHEEL

Figure 5-11. Testing a Wheel Speed Sensor
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Figure 5-12. Testing a Vehicle Speed Sensor
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TO SPARK PLUGS

DISTRIBUTOR

DL el

Figure 5-13. Testing a Magnetic Distributor
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HALL EFFECT SENSORS

In a Hall Effect Sensor, a current is passed through
a semiconductor that is positioned close to a varying
magnetic field. These variations can be caused by
the turning of a crankshaft or the rotation of a distrib-
utor shaft.

The resulting voltage variations can then be used as
a reference signal for other systems. Hall Effect
Sensors are used in Crankshaft Position Sensors
and Distributors.

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

5-32

@ Connect ScopeMeter to the sensor as shown.

® (&)

SINGLE FFEE CAFTURE
@ FECUREENHT FLH ifd 20 DIV

[SOF'{KEY] EOFZKEY] {SOF':I;KEY]

PROBE 3
® =) 5 Za
[SOFTKEY)| 1]
2 v 1021
"100:1
»RC ADJUST
(3 [cnme
*AC ADJUST
vDC CAlL
CHANNEL A
GROUND nc

@ SW-DIY S TIME ns § 10ms-DIV

@ Start engine.
TRIGEER

at Dok

SOF;_I)'KEY

@ Check for the first screen.

ENTER:
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Use & for

*VOLT at -1-
v dy

CURSOR
DATA

SOFZKEY

a sY DC 1:1 PROBE B2ElEIm'v' OFF 1:1 PROBE
lﬂms TrigAJ

3
D), '
i o]
(12) 7 75D ” T
Move the cursors to measure one cycle. -
@ To measure duty cycle: ‘ m
NORMAL RUN
- B SCOPE 3
EO—FTEY] CURSOR], SINGLE CAPTURE MIN MAX TRIGGER
2 e . FECLIREREENHT MEzoDIlvy on AR at 50%

Move cursor 2 to bracket 1/2 cycle, and read dt as a
percentage. See the second screen. Refer to Section 8F,
Duty Cycle (in percent) to Dwell (in degrees) Conversion.

Hall Effect Test
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A 5S¥YDC 1:1PROBE

B 200mY OFF 1 :1 PROBE

1Om=-DIY Trig:al
T T TT . T T T dt =
i 50.0
B ! 1 *
I :
- I :
Bl
_ - - b - -
N I '
! :
i I \ HOLD
CURSOR DaTa S :

FUHC‘T ION

Hall Effect Duty Cycle Test
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MARK on A NORMAL
MOME % a B
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oYOLcd

Jumper Wires /

Ground
Signal
12V Supply

BLACK

Figure 5-14. Testing a Hall Effect Sensor
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ELECTRICAL INTERFERENCE (RFI OR EMI ON
GROUND OR FEED)

Radio Frequency Interference (RFI) or Electromag-
netic Interference (EMI) can be present on virtually
any part of the ground or feed system. This is
high-frequency interference and will normally be
detectable as an audible condition. It can play havoc
with both sensor feedback and computer control
signals.

Shieiding protects some circuits from problems with
RFl and EMI. RFI or EMI can still appear in
unprotected or unprotectable areas of a car's elec-
tronic monitoring and control system. Correcting the
source of the interference is the best cure for RFI
and EML.

5-36

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not aliow
back probe pins to contact any other
conductive surface.
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@ Connect ScopeMeter as shown.
ON
OFF
®@
SINGLE FREE CAFTURE
@ RECURRENT FLIH 10 EE o1y

[SOFIKW [SOFEKEﬂ [SOF“:I;KEY]

@ CHANNEL A

A

ac
mv

@ . 100 DIV ZEme/DIY
v

Ofz==] |

SOFTKEY
:
[S DELAV:
$select:
[:::j TINE CELA

Mode Cuse A
«N-CYCLE
EVENTS

ENTER :

Start the engine.

AlO0OmY AC 1:1 PROBE B 206mY OFF 1:1 PROBE
20ms~<0IY Trig:af -30IV
T T T T T T T T

HOLD
SCOPE =
SINGLE ﬁ CAPTURE MIN MA¥ TRIGGER
FECURREEMT 10 DIV on A at 50%

RFI/EMI Test
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GROUND
SIGNAL
12V SUPPLY

Figure 5-15. RFI/EMI Testing
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OXYGEN SENSOR <==> FUEL INJECTOR OR
MC SOLENOID

Compare the oxygen sensor voltage level on Chan-
nel A to the injector pulse width on Channel B.
Voltage level and pulse width are inversely propor-
tional: a higher oxygen sensor voltage means a
narrower injector pulse width.

If you are comparing a Mixture Control (MC) Sole-
noid with an oxygen sensor, the oxygen sensor
voltage level and solenoid duty cycle are directly
proportional: a higher oxygen sensor voltage means
a higher solenoid duty cycle.

The Low Pass Filter Probe and PM9085 Hook Clip
used here are available with the K97A Accessory
Kit. Contact your tool distributor for more informa-
tion.

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.
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@ Connect ScopeMeter to the sensor as shown. Use Low
Pass Filter Probe for the connection to Channel A.

®
O %) ciste B Sa.
[SOF'{KE\q [SOF;KQ [SOFgKEﬂ
O =% EEE
iy

+1008:1
*AC ADJUST
*OC CAL

40

Channel B
E1:1
i
] b
e, ENTER:

60 ADJUST [SOFTKEY]
*DC CAL 5

@ IHEF:T IHERT
@ DC (For both channels A and B.)

CHANNEL A CHANNEL B

@ mv mv
200mM A TTY 20801V
A Vv

5-40

@

EXT +5LOPE

fE
@ [SOFTKEY] [SOFZKEY]

4} CHANNEL A and CHANNEL B

MOVEl  Move Channel A trace up and Channe! B down to
w | the bottom of the display.

Use 3 For
FOFTEY

CE sselect:
TIME DELHY ENTER :
Mode (use A
*N-CYCLE [SOFTKEY|
= e

=)

® ()

Start engine, run at fast idle for a few minutes to heat the
O, and check for the display shown. A relationship is
apparent between the voltage level on Channel A and
the Pulse Width of the injector on Channel B. (When
testing a Mixture Control solenoid, the greater the duty
cycle, the leaner the mixture.)

An O, sensor will output up to 1V in a rich condition and
down to 100mV in a lean condition. As the pulse width
increases on a fuel injector, more fue! is introduced into
the engine.
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A 2ElElm'v' OC 10:1PROBEE 20V OC 1 1 PROBE
s-DIY Tr'.tg Bl -301

SCOPE:

SINGLE CAPTURE MIN MAX TRIGGER
FECURFERT 10BEDIY on A at S50%

Oxygen Sensor and Fuel Injector Test
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12V SUPPLY

CHANNEL B
MC SOLENOID

CHANNEL B
FUEL INJECTOR

JUMPER
WIRES

EXHAUST
MANIFOLD

(ENGINE

PM 9085

CHANNEL A
OXYGEN SENSOR

0, (LAMBDA) SENSOR

Figure 5-16. Testing Oxygen Sensor and Fuel Injector (MC Solenoid)
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CAUTION

Views of ScopeMeter connections in this section are conceptualized only.

Refer to manufacturer service

information for connection detaiis.
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SECONDARY IGNITION TESTING (CAPACITIVE
PICKUP)

You can use the Capacitive Pickup to view secon-
dary ignition waveforms with ScopeMeter. The
example provided here uses the RPM80 Inductive
Pickup as an external triggering device. When spark
plug #1 fires, the resulting magnetic pulse is used by
the RPMB80 to trigger ScopeMeter to display the
secondary ignition waveform sensed by the Capaci-
tive Pickup. The displayed waveform can then be
diagnosed.

WARNING

THE IGNITION SYSTEM CAN CREATE
A POTENTIAL SHOCK HAZARD.
ENSURE THAT THE ENGINE IS OFF
BEFORE YOU CONNECT OR DISCON-
NECT THE CAPACITIVE PICKUP AND
THE RPM80 INDUCTIVE PICKUP.

The Capacitive Pickup is available with the K97A
Accessory Kit. Contact your tool distributor for more
information. Refer to the users manual provided with
the Capacitive Pickup for complete application setup
and usage procedures.

Connect ScopeMeter (Channels A and B) as shown.
ON
O,
@ SINGLE _ FREE  CAFTURE
FECURRENT B AE 2o o1y

ESKEY] EOFZKEY] {SOF;KEY]

PRUBE UZf&:ngﬁgT :
N Ch. 1 A
® caL s i
[SOFTKEY)] . 16011
BT () fdtiomenen

=AC ADJUST
Ci

DC CAL
E Channel B

i1

g

*AC ADJUST
+OC_CAL
ENTER:

SOF}"KEY
) ol o
INVERT
[SOFTKEY] SOFTKEY

CHANNEL A

AC DC

b
mv

v

® ®© ©®

LEVEL
TRIGGER ) -SLOPE T -

SOFTKEY| SOFTKEY SOFTKE;
) B S T
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Use * for
SOFIKEY e av:
Fselect s

(=]
a8

Start engine.

LIHC i
O ) e
DATA hd

(2]
(=9

@ T D

Use ¢ For
FUNCTION

VOLT at -1~
ey

gt
" 1sdt
*TRIG to -1~

» RUS
oMEAN

WEERE FERE__|
MAR PEAR

+MIN PEAK
+ FREQUENCY
*RISE TINE

OFF

ENTER:

To position the cursors as necessary.

A 2kYAC
Sms~DIY

100041 B 1Gm¥ OFF 1:1 PROBE

Trigt¥l -20IY
T T

SCOPE :

SINGLE
FECUREENT

FREE CAPTURE MIN MAX
RUN HMEI20DIY on A

Ignition Test
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CAPACITIVE

PICKUP

DISTRIBUTOR

SPARK PLUG
WIRE

pLUG SIDE

(" spaRK

INDUCTIVE
PICKUP
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Figure 6-1. Ignition Testing with the Capacitive Pickup
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TEMPERATURE MEASUREMENTS

The 80T-150U optional accessory can be used in
conjunction with ScopeMeter to measure the surface
temperature near a temperature sensor. Readings in
millivolts on ScopeMeter are directly proportional to
readings in the temperature unit selected on the
80T-150U. For example, 190 mV would equal 190
degrees (Fahrenheit or Celsius, as selected.) Refer
to the instruction sheet provided with the 80T-150U
for complete information.

In this example, a Coolant Temperature Sensor
(CTS) is measured. (If the 80T-150U connection to
ScopeMeter is reversed so that the 80T-150U
switches face forward, readings will be in negative
volts. For example, -190 mV would equal 190
degrees.)

CAUTION

Do not use the 80T150U to measure
temperatures in excess of 150° (302°F).
Never use the 80T-150U to measure
exhaust system temperature. Damage
to the temperature probe could other-
wise result.

@ Plug the 80T-150U into the COM and MV (RED) jacks.
Be sure that the ON/OFF switch on the 80T-150U is in
the OFF position.

A reading of more than 65 mV indicates that the battery is
good.

Move the ON/OFF switch to either the °F or °C position.

@ Prepare ScopeMeter by pressing the following keys:

® @) (=) Mo
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my DOC

1784

V---HVE»

EXT TR.IN

Y

$RAMGE

(= CHF‘INI‘-IEL =} (=== EXT TRIGGER IMN ===}

Q
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Temperature Measurement
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Figure 6-2. Temperature Measurements
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CURRENT MEASUREMENTS

The 80i-1010 DC/AC Current Probe is an optional
accessory that can be used with ScopeMeter to
measure current flow in automotive circuits. Read-
ings in millivolts on ScopeMeter are directly propor-
tional to readings in amps on the 80i-1010. For
example, 225 mV would equal 225A. In this exam-
ple, cranking amps are measured. Refer to the
instruction sheet provided with the 80i-1010 for com-
plete information.

6-8

©®O

O 0O 0O®

Plug the 80i-1010 into the Ground and MV (RED) jacks.
Calibrate the 80i-1010 as follows:

o

Be sure the ON/OFF switch on the 80T-150U is in the
OFF position. A reading of more than 100 mV indicates
the battery is good.

Move the ON/OFF switch to the ON position.

Rotate the ZERO wheel to display ZEROs on the meter
display.

Prepare ScopeMeter by pressing the following keys:

() = -
o

To select 3V.
=

Clamp the 80i-1010 around all of the wires leading to the
negative side of the battery. (With the arrow on the
current clamp facing the battery.)

Crank the engine.

The results in the MIN display show the current draw of
the starter.
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V DC

0009™

EXT TR.IN

+0025 MAX ez
+0001 AVGe
—0321 MINgx:

oms-OIY FIKED

METER:
DISPLAY ALERT  ZERO FRST
MODES#S b5 a%  SMOOTH

MaNUAL
RANGE

308mY

RUTO
RANGE

Current Measurement
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@ STARTER CURRENT PROBE

@D T
ENGINE "l/) ©::
GROUND ‘ ||||“|“||\l||

S

Figure 6-3. Current Measurements
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TRANSMISSION PRESSURE COMPARED WITH
ECM COMMANDS

You can use the PV500 optional accessory to make
direct pressure or vacuum measurements with
ScopeMeter. Readings in millivolts on ScopeMeter
are directly proportional to readings in the pressure
unit selected on the PV500. For example, 25 mV
would equal 25 PSI. Vacuum is read as negative
millivolts.

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC

Calibrate the PV500 as follows:
Plug the PV500 into the COM and MV (RED) jacks.

® ©

SN METER my=
SOFTREY

With the PV500 switch set to OFF, a ScopeMeter display
of 88 mV or greater indicates that the PV500 battery is
good.

©

Move the manual switch on the PV500 to the "cmHg
inHg" position. Ensure that the METRIC/ENGLISH button
is in ENGLISH position. Rotate the ZERO wheel to
display ZEROs on the meter display.

Using the PM9082 Banana Jack to BNC Adapter, connect
the PV500 to Channel B.

Prepare ScopeMeter by pressing the following keys:

ON
OFF
SINGLE FREE CAFTURE
FECLIRREHT IS 28 DIY
[SOFTKEY] [SOFTKEY] (SOFTKEY]
1 2 3

OIOIOXO,
i

SCOPE

OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

®

FROEE
CAL =

T =
~

LCD

fize ¢ for
CALAADIUST ¢
Channel A
1011
10051
100611

vGC ADJUST
"0C CAL
?hannel B
s 1@:1

nlga:l
v 100011

NG (DJUST
+DC_CAL
EMTER::

SOFgKEY
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+SLOPE
—SLOFE

@ (Channels A and B.)

AC_DC
Grounp) DE

®

CHANNEL A CHANNEL B £t
v my @ B
EAOTY 100mY 0T Y
v N
Drive the vehicle with the ScopeMeter connected to the
@ 108ms~OIY transmission to obtain a display. Use the cursors to
compare delay of the rise times from signal command
@ a) (Channel A and Channel B) fo pressure change.
MOVE
l Move Channel A trace up and Channel B down to When analyzing the results with the cursors ON, ex-
¥/ the bottom of the display. cessive DELTA TIME or BASE TIME may indicate the

need to increase or decrease orifice sizes in the
transmission.

@ TRIGGER]  |GilSMEN
4

sselect:
UTIME DEL&Y

(2]
E .Mode (Llélse A

(=) o
M=l
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A SvDC 1:1PROBE B10GmYDC 1:iPROBE
100ms-~DIY Trig:Al -201IV
T T T T T T R T

SCOPE:

SINGLE  FREE CAPTURE MIN MAX TRIGGER
SR RUN 10ERDIY on A at SOX

Transmission Pressure and ECM Command Test
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CAUTION: NOTE:
VIEWS OF ECM AND TRANSMISSION ARE CONCEPTUALIZED MAKE SURE PV500 TRANSDUCER DOES NOT TOUCH GROUND.
ONLY. REFER TO VEHICLE MANUFACTURER SERVICE INACCURATE READINGS COULD OTHERWISE RESULT.

INFORMATION FOR CONNECTION DETAILS.

BLACK
(ENGINE GROUND)

Figure 6-4. Testing Transmission Pressure and ECM Commands
6-14
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MANIFOLD ABSOLUTE PRESSURE
COMPARED WITH THROTTLE POSITION
SENSOR

Begin with the engine off. In the following steps, you
will calibrate the PV500 to the ambient atmospheric
pressure, then compare the Throttle Position Sensor

signal to the MAP signal.

WARNING

TO AVOID ELECTRICAL SHOCK, USE
BACK PROBE PINS ONLY IN LOW
VOLTAGE CIRCUITS. BACK PROBE
PINS MUST NOT BE USED WHERE
VOLTAGES GREATER THAN 30V AC
OR 60V DC CAN BE ENCOUNTERED.

CAUTION

To avoid fire or damage to electrical
circuits, ensure that back probe pins
make electrical contact only with the
low voltage test point. Do not allow
back probe pins to contact any other
conductive surface.

@ Plug the PV500 into the COMand MV(RED) jacks.

@ Calibrate the PV500 as follows:
®
my=

With the PV500 switch set to OFF, a ScopeMeter display
of 88 mV or greater indicates that the PV500 battery is
good.

Move the manual switch on the PV500 to the cmHg * inHg
position. Ensure that the METRIC/ENGLISH switch is in

ENGLISH position. Rotate the ZERO wheel to display
ZEROs on the meter display.

@ Using the PM9082 Banana Jack to BNC Adapter, connect
the PV500 to Channel B.

@ Prepare ScopeMeter by pressing the following keys:
OFF
®
SINGLE FREE CAPTURE
@ gERNEEEE RUN fE 20 DIV

lSOF‘1I'KEY] [SOFZKEY [soF‘gKEv]
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oL 5
i

Channels A and B.

SOFTKEY)
5
AC_DC
GROUND, [DC

CHANNEL A CHANNEL B

mv mv
1401V 10mY-DIY
Vv Vv

@) 100msD1 Y

4.1 CHANNEL A and CHANNEL B. Move Channel A
move| trace up and Channel B down to the bottom of the
- dispiay.

(19 (rcoey CHEER

SOFIKEY

SOF;KEY

TRIGEER
LEVEL

SLOFE
—-SLOPE

SOF';KEY

Start the engine

SLEVEL

+1 G

and sweep the throttle to obtain a

display. Compare the results to the waveforms shown.
Use the cursors to compare delay between the rise times.
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A 1¥YDC 1:1PROBE B 10mVDC 1:1PROBE
100ms~DIY TrigtAf —-3DIY
I 1 {

al

SCOPE:

SINGLE FREE CAPTURE MIN MAX TRIGGER
FEES RUN B 20DIY on A at 50X

TPS and Manifold Pressure Test
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NOTE:

MAKE SURE PV500 TRANSDUCER DOES NOT TOUCH GROUND.
INACCURATE READINGS COULD OTHERWISE RESULT.

BLACK
(ENGINE
GROUND)
5V SUPPLY

SIGNAL
GROUND

Figure 6-5. Testing TPS and Manifold Absolute Pressure
6-18
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GENERAL MAINTENANCE

Cleaning

Clean ScopeMeter with a damp cloth and a mild
detergent. Do not use abrasives, solvents, or alco-

hol.
REPLACING THE BATTERIES

A WARNING

TO AVOID ELECTRICAL SHOCK,
REMOVE THE TEST LEADS, PROBES,
AND BATTERY CHARGER BEFORE
REPLACING THE BATTERIES.

A WARNING

WHEN SCOPEMETER IS CONNECTED
TO ITS POWER ADAPTER/BATTERY
CHARGER, TERMINALS MAY BE LIVE,
AND THE OPENING OF COVERS OR
REMOVAL OF PARTS (EXCEPT THOSE
THAT CAN BE ACCESSED BY HAND) IS
LIKELY TO EXPOSE LIVE PARTS.

SCOPEMETER MUST BE DISCON-
NECTED FROM ALL VOLTAGE
SOURCES BEFORE IT IS OPENED FOR
ANY ADJUSTMENT, REPLACEMENT,
MAINTENANCE, OR REPAIR.

USE ONLY INSULATED PROBES, TEST
LEADS, AND CONNECTORS SPECIFIED
IN THIS MANUAL WHEN MAKING MEA-
SUREMENTS >42V PEAK (30V RMS)
ABOVE EARTH GROUND OR ON CIR-
CUITS >4800 VA. USE PROBES AND
TEST LEADS WITHIN RATINGS AND
INSPECT BEFORE USE.

CAPACITORS INSIDE SCOPEMETER
MAY STILL BE CHARGED EVEN IF
SCOPEMETER HAS BEEN DISCON-
NECTED FROM ALL VOLTAGE
SOURCES.

. Disconnect the test leads, probes, and battery

charger both at the source and at ScopeMeter.

2. Separate ScopeMeter from its holster.
3. Locate the battery cover on the bottom rear of

ScopeMeter. Loosen the two screws with a flat-
blade screwdriver.

. Lift the battery cover away from ScopeMeter.

NOTE

At this point, be sure that you have new batter-
ies ready for installation into ScopeMeter.
When the batteries are removed, ScopeMeter
retains memory for approximately 30 seconds.
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If the batteries are not replaced within this time
limit, ScopeMeter looses setup and waveform
memory, returning to the Master Reset configu-
ration.

5. Lift the NiCad battery pack (or loose alkaline
batteries, type KR27/50 or R14) out of the battery
compartment.

FaNA
@ NOTE

Ni-Cd

This instrument contains a Nickel-Cadmium
battery. Do not dispose of this battery with
other solid waste. Used batteries should be
disposed of by a qualified recycler or hazard-
ous materials handler. Contact your authorized
Fluke Service Center for recycling information.

6. Install a new NiCad battery pack (PM9086/001)
or new alkaline batteries (type KR27/50 or R14)
as shown in Figure 7-1.

NOTE

Ensure that the NiCad battery pack charging
contact is aligned in the battery compartment
as shown in Figure 7-1. Use only the
PM9086/001 NiCad battery pack.

7. Reinstall the battery cover and secure the two

SCrews.

~  +CHARGING
CONTACT

Figure 7-1. Battery Replacement

7-3
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FUSE REPLACEMENT

Since ScopeMeter uses electronically protected
inputs, no fuses are required.

PERFORMANCE TEST

This procedure uses a minimum of test steps and
actions to verify basic ScopeMeter operation and
measurement accuracy.

NOTE

The procedure does not check all ScopeMeter
specifications; refer to the Service Manual
(PIN 915970) for a complete ScopeMeter
Performance Verification Procedure.

The ScopeMeter’s internally-generated 1.95-kHz, 5V
p-p square wave signal can be measured as a
performance verification procedure. This signal can
be measured in both the Scope and Meter modes.

Preparation (Scope and Meter)
Complete the following setup steps:

1. With power OFF, press and hold 7%, then
press and release (g ).

2. Make the following connections (see Figure 7-2):
* Red BNC adapter to CHANNEL A BNC input.

* Red test lead from red BNC adapter to GEN-
ERATOR OUT red banana jack.
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SPECIAL
FUNCT

SOF;KEY

(=)
K

(s
KN

Channel B
1:1

(YR
*100:1

* 1008 ]
~AC ADJUST
+OC CAL

ENTER

Figure 7-2. Performance Test Setup
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3. Press to verify that the internal sig-
nal generator is on. if a large square appears to
the left of 1.95kHz, the generator is already on;
press to exit this menu without making a
change. If a small dot appears next to 1. 95kHz,

press (_a ] or (v ] to highlight 1 . 95kHz. Then

press [T (ENTER) to activate this selection.
4. Press (P ).

Scope Verification

Use the following procedure to verify scope opera-
tion:

1. Perform all steps in the Preparation section if not
done previously. Then press

2. Press for dc channel input coupling on
Channel A. Look for OiC: in the upper left corner of
the display.

3. Press [, ] or [™] for Channel A to select the
amplitude per vertical division. Select A 1% O,
as shown in the upper left cormner of the display.

4. Press to select a time base of Zaf
us/DIV (flashes momentarily in the upper left cor-
ner of the display.)

5. Press [(Z&%7), then press FUNCTION).

Press ( v ] ((a ] (followed by 7)) to select
PEAK/PEAK and FREQUENCY. Then press

(FUNCTION).
7-6

ScopeMeter now displays the internal generator out-
put of 1.95 kHz +1% at 5V p-p +10%.

To verify the scope operation of channel B, proceed
in the same order as for Channel A; however, use
the GREY channel B BNC socket and the GREY
test lead.

Meter Verification

Use the following procedure to verify meter opera-
tion:

1. Perform all steps in the Preparation section if not
done previously.

2. Press (meen]. ScopeMeter sets itself to the Meter
Mode.

NOTE

Meter operation is verified on channel A
only. Channel B cannot be used in Meter
Mode.

3. Press Vrms AC. Look for a display of 2.500
110%, with the 3% range selected in the Right
Menu.

4. To end the operation verification procedure,
press (Th. Press (GENERATE), then
(] [[a] to highlight 1.95kHz, if needed.
Press (ENTER) to turn off the generator.
Press to turn off ScopeMeter.
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NOTE

If you cannot achieve the desired results in
Scope and/or Meter Mode, perform a Master
Reset. Then repeat the entire Performance
Test. Remember that a Master Reset erases
all waveform and setup memory.

USING 10:1 PROBES

Probe Selection
This manual assumes use of the 1:1 Flexible Test

Leads in all descriptions and examples. To select
the 10:1 Test Probes, use the following procedure:

1. Access the Probe Cal Pop-Up Menu. Press
Gaia)

2. Press (v ) [ ] to highlight 1&:1 for channel
A. Press to activate this selection.

3. Now press again, highlight 12: 1 for chan-
nel B, and press [T®).

NOTE

Performing a Master Reset provides you with
a shortcut: 10:1 is set for both channels. But
remember, all setup and waveform memory
will be lost and only master reset default
settings will be assumed.

Probe Calibration

The following procedures describe dc catibration and
ac adjustment for the 10:1 accessory probe used on
CHANNEL A (RED scope probe) and CHANNEL B
(GREY scope probe).

NOTE

To meet full user specifications, use scope
10:1 probes only with the inputs on which
they have been calibrated.

PRESETTINGS

1. Press ON.

2. Connect the red scope probe to the CHANNEL A
(red) BNC input.

3. Connect the red adjust adapter to the GENERA-
TOR OUT red banana jack.

4. Connect the red scope probe to the red adjust
adapter.

5. Press (oo ).

6. Press (FROBE CAL) to select the Probe
Calibration Pop-Up Menu.

NOTE

You must select “10:1” in the Probe Cal
Pop-Up Menu before performing DC or AC
Calibration for the 10:1 probe.

7-7
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DC CALIBRATION

1.

2.

4.

Perform the steps given above under “Preset-
tings.”

Press (_¥ ) or (a "] to select DC CAL for Chan-
nel A.

Press to select OC CAL. The gain of the
probe is calibrated automatically.

ScopeMeter outputs a voltage on the GENERA-
TOR OUT banana jack to the connected probe. If
a 1:1 or 10:1 probe has been connected,
ScopeMeter automatically calibrates itself to the
probe.

PROBE successFully calibrated is dis-
played when DC CAL is completed. ScopeMeter
then returns to its previous setup.

Repeat these steps for Channel B.

AC ADJUSTMENT

1.

Perform the steps given previously under
“Presettings.”

Press (» ] or (_a ) to highlight 10:1. Then
press (ENTER) to make the selection.

Press (PROBE CAL) again. Then highlight
AC ADJUST and press 7Y, ScopeMeter now
sets itself automatically to the correct attenuation
and time base and begins outputting a square
wave from the GENERATOR OUTput banana
jack to the connected probe.

The probe can now be adjusted. Adjust the trim-
mer screw in the probe housing of channel A to
give an optimum square wave within the markers
on the display.
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A 200mY GC 131 PROBE B ZBBMV UFF 111 PROBE
200 D Trig
T

UN

A200mY AC 12
2901! 0T V

IN MAX TRIGGER
lPROBE BZBJGmV gl;sl 21 PROBE o B At Boy
T T T

F

?Hﬂ

290»5 DIY

A 200mY ﬁC 1:1 PROEE B ZOPMV OFF 151 PROBE
T s T

SINGLE
e A

CAPTURE MIN MaX TRIGGER
19Buiv on R at 58%

IN MAX TRIGGER
on A at S0%

Adjusting the Probe (10:1)

5. Press to exit AC ADLTUST.
6. Repeat these steps for Channel B.

NOTE

Unless otherwise directed, do not use
97/AUTO ScopeMeter with 100:1 or 1000:1
probes.

IF YOUR SCOPEMETER DOES NOT WORK

If you are having trouble making a reading or dis-
playing a waveform, make the following checks:

1. Try a shortcut first: press (& ).

2. Check input connections. Try connecting
ScopeMeter to a known good signal: connect
ScopeMeter's GENERATOR OUT to CHANNEL
A. Verify that the generator is on (press
and check that a box appears to left of
1.95kH=z, %7&Hz, 40oHz, or SINE WAYE.
Press again.

3. In Meter Mode, check the following settings:

* FUNCTION. Are you making the type of
measurement you want?

* RANGE. Does the range yield a meaningful
display?

7-9
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» DISPLAY MODES. Are the intended measure- * TIME BASE. Press to select a
ment conversions shown? meaningful time base.

* COUPLING. Press for Channel A a few « TRIGGER: Check that RECURRENT and FREE
times. REUN are on and that a trigger source is

selected. If HOLD is flashing, press (R ).

* COUPLING: If necessary, press for the
input channel to select DC as seen in the
upper row of the top display.

4. In Scope Mode, check the following areas:

* CHANNEL SELECTION. If OFF appears by
the channel in the upper row of the top dis-
play, press (¥ ] and turn the channel on.

* VOLTAGE SCALE. Press |, | [™] for the If you continue to have a problem with ScopeMeter,
channel to select an appropriate scale. contact your vendor.

7-10
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INTRODUCTION

Performance Characteristics

FLUKE guarantees the properties expressed in
numerical values with the stated tolerance. Specified
non-tolerance numerical values indicate those that
could be nominally expected from the mean of a
range of identical ScopeMeters.

For definitions of terms, refer to IEC Publication
351-1.

Appendix 8A
Specifications

Safety Characteristics

ScopeMeter has been designed and tested in accor-
dance with IEC Publication 348, Safety Require-
ments for Electronic Measuring Apparatus. This
manual contains information and warnings that must
be followed by the user to ensure safe operation and
to keep ScopeMeter in a safe condition. Use of this
equipment in a manner not specified by the manu-
facturer may impair protection provided by the
equipment.

Environmental Data

The environmental data mentioned in this manual
are based on the results of the manufacturer’s verifi-
cation procedures.

8-3
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MULTIMETER

DC Volt

Ranges: 300 mV, 3V, 30V and 300V
Accuracy: +0.5% +5 counts

AC Volt

Ranges: 300 mV, 3V, 30V and 250V
Accuracy:

+1% 10 counts, 50 Hz to 60 Hz
+2% 15 counts, 20 Hz to 20 kHz
3% 20 counts, 5 Hz to 1 MHz

Additional error +1% +1 kHz

For <10 Hz with 10:1 probe or <100 Hz direct (1:1
probe), use function Vrms AC + V DC.

The 10:1 accessory probe increases the ranges by a
factor of 10.

To create more accurate measurements on ac, or on
dc with a large ac component, the time base often
can be optimized by pressing or by changing
the setting accessed by pressing (e ],

mV DC

Ranges: 300 mV and 3V
Accuracy: +0.5% 15 counts

This range has a low-pass filter with a bandwidth of
5 kHz.

Q

Ranges: 300Q, 3 kQ, 30 kQ, 300 k2, 3 MQ and 30
MQ.

Accuracy: +0.5% +5 counts

Range: 30Q

Accuracy: +2.5% 25 counts

Diode

Measuring Current: 0.5 mA
Maximum Voltage: 4V

If Output Voltage is higher than 2.8V, OL (OverLoad)
is displayed.
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Display Modes

FREQUENCY

The frequency can be displayed within the following
parameters:

Range: 1 Hz ... 5 MHz
Accuracy: + 0.5%
Resolution: 4 digits

TRACE DISP
The display trace can be switched off.

DUTY%+, DUTY%-

Relative on-to-off time of a varying input can be
displayed as a percentage.

* Range: from <2.0% to >98.0% for signal ampli-
tudes >10% of the input voltage range.

¢ Resolution: 0.1%

* Accuracy (logic or pulse waveforms): within
+0.5%

* Accuracy (sine or triangie waveforms): within
+1% + ((Voltage Range/RMS Input Voltage) x
1%)

%/DELTA

Displays the difference after % or %X« is pressed.

SCALING

0% and 100% can be set, creating an a + bx
computed reading where a and b are the 0 and
100% values, respectively, and x is the measured
value.

VOLT MATH

Results can be displayed in dBV, dBm, dBW, or
Audio Watt. The assumed load resistance can be
chosen from: 1, 2, 4, 8, 16, 50, 60, 75, 93, 110, 125,
135, 150, 200, 250, 300, 500, 600, 800, 900, 1000
or 1200Q, depending on the display mode.

Record

In Meter Mode, the actual value is displayed simulta-
neously with the maximum, average, and minimum
values.

Touch Hold®Feature
Can be activated by pressing (R ).

8-5
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OSCILLOSCOPE
Vertical System

DEFLECTION FACTOR

1 mV to 100V per division in 1-2-5 sequence, for
time base 60s/division to 1ms/division. This can be
expanded by a factor of 10 with the 10:1 accessory
probe.

VERTICAL RESOLUTION
8 bits, 25 levels per division.

DC ACCURACY
2%

RISE TIME

Vertical amplifier response limits the rise time to 7
ns. For time base settings slower than 200 ns the
rise time is smaller than the sample distance, so the
measured rise time is unreliable if it is smaller than
(2 x s/div)/25

BANDWIDTH
With 10:1 probe only: > 50 MHz (-3 dB)

NONLINEARITY

Including Analog to Digital Converter, which. will
have no missing codes and is monotonic: +(2% =+ 1
digit)

8-6

MOVE CONTROL RANGE
From +4 divisions to -4 divisions

DC BALANCE

Base line is automatically readjusted after switching
the attenuator or ac/dc/ground.

MIN/MAX

Acquisition mode at 1 ms per division or slower on
Channel A only. Pulse width for 100% probability of
detection is 40 ns.

AVERAGE

The running average can be set to 256 maximum. In
Roll Mode, the average is fixed at 10.

ZOOM

Expand or contract view centered around the 4th
division, within the limits of the time base and the
maximum delay.

Horizontal System

RANGE

5s to 10 ns per division with triggered start.
The Roll Mode is active from 60s to 10s.

Single shots are possible from 5s to 100 ns per
division.
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For time base settings faster than 1 ms, an auto-
matic interpolation takes place. The useful band-
width is about 6 MHz.

For time base settings of 50 ms or slower, the
channels are chopped.

For time base settings of 20 ms or faster, the chan-
neis are alternated. Channel A is displayed first and,
after a second trigger pulse, Channel B is displayed
second.

ACCURACY
Accuracy is #0.1% + 1 LSB

SAMPLE FREQUENCY
Dependent on time base:

(25/sec-per-div) Hz (maximum 25 MHz)
In Min/Max: 25 MHz

RECORD LENGTH
512 samples calibrated for 25 samples per division.

CAPTURE allows selection of a record length of 10
or 20 divisions.

MOVE CONTROL
From +4 divisions to -16.5 divisions.

A VERSUS B

Channel A is displayed along the vertical axis, and
Channel B along the horizontal axis. The time base
is set manually.

Trigger

INTERNAL SENSITIVITY
For frequencies lower than 10 MHz: <0.8 div

Extra amplification in the vertical system allows for 2
mV and 1 mV per division for the input signal, but
not for the trigger. Therefore, sensitivity at 2 mV and
1 mV decreases by a factor of 5.

LEVEL RANGE
From +4 divisions to -4 divisions.

EXTERNAL
TTL compatible. Selectable for 0.2V or 2V.

Trigger level is indicated on the screen.

DELAY RANGE

TIME DELAY: -20 to +640 divisions
EVENTS: 1 to 1023
N_CYCLE: trigger frequency divided by N (2 to 255.)

Waveform Memories

For waveform storage, eight extra memories are
available. The memories can be cleared all together.

Each memory contains 512 words for waveform and
the setup belonging to this waveform.

8-7



97/AUTO
Users Manual

Mathematics

The following math functions can be carried out on
the waveforms: multiplication, addition, subtraction,
filtering, inversion, and integration. The result is
stored in a selected memory.

Cursors

The following measurements can be made on the
waveform selected between the cursors:

* dV, dt, 1/dt, RMS, mean, maximum, minimum,
peak to peak, rise or fall time, frequency, and
phase.

* The time between trigger and cursor.
¢ Ratio

* The voltage at the cursor relative to ground.

A maximum of any five of these measurements can
be displayed at the right hand side of the display.

Autoset

Autoset automatically sets the vertical deflection, the
horizontal time base, and the trigger selection.
Trigger selection can be left unaffected by selecting
ONMLY AMPLITUDE, OMLY TIME, or TIME &
AMPLITUDE.

8-8

Autoset can also be fully configured via a Pop-Up
Menu. Selections are as follows (default in paren-
theses):

VERTICAL

MOVE: (zero), or not affected

Input Coupling: (ac), or not affected

A versus B: (off), or not affected

Average: (off), or not affected

Separation, 1 channel: (Center of screen)
Separation, dual channel: (Channel A+1 div, Chan-
nel B-1 div)

HORIZONTAL
MOVE: (zero), or not affected

TRIGGERING

Delay (>0): (off), or not affected

Delay (<0): (not affected)

Include External: include external or (A or B)
Level: (50% of signal), or not affected
Slope: (positive), or not affected

MISCELLANEOUS

Cursors: (not affected), or off
Mathematics: (off), or not affected
Generator: (not affected), or off
Dot Join: (not affected), or off
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Record

In Scope Mode, all the measured values are dis-
played. A reset is possible every 2, 5, 10, or 60
seconds.

GENERATOR

The generator can be used for probe calibration.
The output impedance is typically 400Q.

* Square Wave

Amplitude: 5V p-p typical
Frequency: 488 Hz, 976 Hz or 1.95 kHz (selecta-
ble)

* Sinewave

Amplitude: 1V p-p typical
Frequency: 976 Hz

e Slow Ramp Current

Range: 0 to 3 mA
Maximum Voltage: 2V

* Slow Ramp Voltage

Range: -2V to 2V
Maximum Current: 1 mA

SETUP MEMORIES

A maximum of 10 setups (meter and/or scope) can
be stored. You can recall, save, or delete each

setup. Separate Initial Setup and Auto Set memories
are also maintained.

UNDO

The front panel setup is stepped backward once per
press of (woo]. After 10 steps backward, continued
presses step the setup forward.

GENERAL

Input Terminals (Channels A, B and External
Trigger)

Impedance: 1 MQ // 25 pF

Maximum Voltage: 300V up to 1 MHz (maximum
allowed voltage decreases 6 dB per octave at higher
frequencies)

The maximum input voltage between any terminal
and earth ground is 600V.

Input Protection: The inputs are protected for line
voltages of 600V and surge voltages of 4 kV.

Channels A and B have insulated BNC connectors.
Two 4-mm banana jacks are used for external trig-
gering, mV DC measurement, resistor measure-
ment, diode testing, and generator output.

Commons of all inputs are connected together. 8.9
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Display
LCD Type: Super Twisted Nematic

Active Area: 240x240 pixels, diagonal of 4.7 inches
(12 cm).

Trace Area: 200x240 pixels

A graticule with 25 pixels per division can be chosen
via softkey.

An electro-luminescent backlight can be activated
via softkey.

The CONTRAST ratio is adjustable in the LCD
Softkey Menu.

External Power Requirements

Input Voltage Range: 8V to 20V

A WARNING

THE MINUS VOLTAGE IS CONNECTED
TO COMMON. WHEN USING A POWER
SUPPLY THAT IS NOT DOUBLE INSU-
LATED, CONNECT COMMON TO PRO-
TECTIVE GROUNDING.

Power Consumption: 5W (typical)
8-10

Internal Battery Power
Operating Time

NiCad Pack: 4 hours (typical)
Alkaline C-Cell: 4 hours (KR27/50 or R-14 size
can be used.)

Charging Time: 16 hours (typical) while not opera-
ting
Charging Current:

100 mA with ScopeMeter ON
200 mA with ScopeMeter OFF

Maximum Temperature During Charging: 45 °C

Temperature and Humidity

Operating Temperature: 0 °C to 50 °C
Storage Temperature: -20 °C to 70 °C
Relative Humidity:

90% from 20 °C to 30 °C
70% from 30 °C to 50 °C

Shock and Vibration

Per MIL-T-28800 for a Class 3 instrument.

Meets requirements of MIL-T-28800D Type |l Class
3, Style C, except for temperature range and power
switch.
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Size (HxWxL)
ScopeMeter only

60 mm x 129 mm x 262 mm
(2.4 inch x 5.1 inch x 10.3 inch)

With holster

62 mm x 140 mm x 281 mm
(2.5 inch x 5.5 inch x 11.1 inch)

Weight

ScopeMeter only: 1.5 kg (3.3 Ibs)
With holster: 1.8 kg (4.0 Ibs)
Safety

Designed to protection Class Il per IEC 348 and
UL1244 for 600V.

Sealing
Dust and splash proof
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SERVICE MANUAL
Order Part Number 915970.

STANDARD KIT CONTENTS

Table 8B-1. 97/AUTO ScopeMeter Standard Kit (North America)

QTYy DESCRIPTION MODEL FLUKE PART NUMBER

1 Yellow Holster - 935379
1 ScopeMeter Hard Carrying Case FLUKE 97/A-8007 932736
1 Training Package Call 1-800-44FLUKE

1 Inductive Pickup RPM80 880849
1 NiCad Battery Pack PM9086/001 916072

(installed)
1 Quick Operating Guide - 916127
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Table 8B-1. 97/AUTO ScopeMeter Standard Kit (North America) (cont)

QTY

DESCRIPTION

MODEL

FLUKE PART NUMBER

Users Manual

Manual, English,
97A

932835

1 Universal Adapter/Charger PM8907/008 916080
1 Automotive Power Adapter PM9087/002 926964
1 Accessory Case (Soft) C75 865535
1 Adapter, Banana Jack - Male BNC PMS095/001 934984
(set of two, red and grey)
Alligator Clips, Large Jaw
1 Red ACB85A - R 927749
1 Black AC85A - B 927756
1 Grey AC85A - G 928007
Flexible Test Leads
1 Red - 922083
1 Black - 922075
1 Grey - 935382

8-14
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Table 8B-1. 97/AUTO ScopeMeter Standard Kit (North America) (cont)

QTyY DESCRIPTION MODEL FLUKE PART NUMBER

Industrial Test Probe

1 Red TP20 - R 837807

1 Black TP20 - B 837799

1 Grey TP20 - G 928002
Banana Plug Adapter, 4 mm

1 Red 4mm Adapter Rd 162813

1 Black 4mm Adapter Bl 162821

1 Grey 4mm Adapter Gr 933866

Back Probe Pins

8-15
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ACCESSORY KIT CONTENTS

Table 8B-2. 97/AUTO ScopeMeter Accessory Kit (North America)

QTyYy DESCRIPTION MODEL FLUKE PART NUMBER
1 Carrying Case, Hard K97A-7601 932822
1 Accessory Case, Soft C75 865535
1 10:1 Probe, 8 ft, Red - 935374
1 Low Pass Filter Probe (10:1) - 933825
1 Capacitive Secondary Pickup - 935379

Test Lead Extension
1 Red - 933833
1 Black - 933838
1 Grey - 933841
2 Alligator Clip, Large Jaw ACB5A - Biack 927756
1 Adapter, Dual Banana Jack PM9082/001 916163

to Male BNC

Probe Tip Adapter,

4 mm Banana Plug
1 Red - 933846
1 Grey - 933853
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Table 8B-2. 97/AUTO ScopeMeter Accessory Kit (North America) (cont)

QTY DESCRIPTION MODEL FLUKE PART NUMBER
Mini Testhook, 10 inch
1 Red - 933858
1 Grey - 933861
1 Hook Style Clip Set PM9085/001 916168
(Red, Grey)
Trim Screwdriver
1 Red - 922091
1 Grey - 922088
Probe Tip Adapter, 2 mm
1 Red - 922117
1 Grey - 922120
1 RS-232-C Interface Adapter PM9080/001 916148
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OPTIONAL ACCESSORIES

Table 8B-3. Optional Accessories (North America)

QTY DESCRIPTION MODEL FLUKE PART NUMBER
1 Pressure/Vacuum Transducer PV500 919816
1 Clamp-On AC/DC Current Probe 80i-1010 796052
1 Universal Temperature Probe 80T-150U 779363
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Warranty Information

Congratulations on your purchase of a Fluke ScopeMeter®, which is designed to give you years of troublefree service. The
following LIMITED WARRANTY covers your ScopeMeter for a period of three years and accessories provided with your
ScopeMeter for a period of one year.

Please record date of purchase and your instrument serial number from the back of your ScopeMeter. Keep this information
and your purchase invoice in a safe place separate from your ScopeMeter.

Date of purchase Serial number

Statement of Calibration Practice

This ScopeMeter® has been calibrated using standards and instruments the accuracy of which is traceable to the National
Institute of Technology and Standards (NIST) in the USA or to nationally accepted measuring systems. The standards and
instruments used in calibration are supported by a calibration system which meets or exceeds the requirements of MIL-STD-
45662.

A serialized and dated Certificate of Calibration for any individual instrument can be obtained from any Fluke Technical
Service Center listed in the Users Manual. A nominal calibration fee will be charged.

Corporate Quality Assurance
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LIMITED WARRANTY

Fluke warrants to the original product purchaser that each product it manufactures will be free from defects in material and workmanship
under normal use and service. The warranty period is controlied by the warranty document furnished with each product and begins on the
date of shipment. Fluke’s warranty does not apply to fuses, batteries, CRTs or any product which, in Fluke’s opinion, has been misused,
altered, neglected, or damaged by accident or abnormal conditions of operation or handling.

To obtain warranty service, contact your nearest Fluke Service Genter or send the product, with a description of the difficulty, postage and
insurance prepaid, to the nearest Fluke Service Center. Fluke assumes no risk for damage in transit. Fluke will, at its option, repair or
replace the defective product free of charge or refund your purchase price. However, if Fiuke determines that the failure was caused by
misuse, alteration, accident or abnormal condition of operation or handling, you will be billed for the repair and the repaired product will be
returned to you transportation prepaid.

THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTY OR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE. FLUKE WILL
NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR LOSS OF DATA, WHETHER IN
CONTRACT, TORT, OR OTHERWISE.

Some states do not allow the exclusion or limitation of incidental or consequential damages, or implied warranty periods, so the above
limitations may not apply to you. Other rights may vary from state to state.

For application or operation assistance or information on Fluke products, call:

800-426-0361 in most of U.S.A.
206-356-5400 from AK and WA
306-356-5500 from other countries

John Fluke Mfg. Co., Inc.
P.0O. Box 9090
Everett, WA 98206-9090
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USA

California

Fluke Technical Center
46610 Landing Parkway
Fremont, CA 94538
TEL: (415) 651-5112:

Fluke Technical Center
16715 Von Karman Avenue
Suite 110

lrvine, CA 92714

TEL: (714) 863-9031

Florida

Fluke Technical Center

550 S. North Lake Bivd.

Altamonte Springs, Fl. 32701-5227
TEL: (407) 331-2929

TLX: (810) 850-0185

Hinois

Fluke Technical Center
1150 W. Euclid Avenue
Palatine, IL 60067
TEL: (708) 705-0500
TLX: (708) 705-0064

New Jersey

Fluke Technical Center
East 66 Midland Avenue
Paramus, NJ 07652-0930
TEL: (201) 599-9500

Texas

Fiuke Technical Center
2104 Hutton Drive
Suite 112

Carroliton, TX 75006
TEL: (214) 406-1000

Washington

Fluke Technical Center
John Fluke Mfg. Co., Inc.
M/S 6-30

Everett WA 98203

TEL: (206) 356-5560
TLX: 185249

INTERNATIONAL

Argentina

Coasin S.A,

Virrey del Pino 4071 DPTO E-65
1430 CAP FED

Buenos Aires

TEL: 54 1 522-5248

TLX: (390) 22284 COASN AR

Australia

Phillips Customer Support
Scientific and Industnal
23 Lakeside Drive

Tally Ho Technology Park
East Burwood

Victoria 3151

Phillips Customer Support
Scientific and Industrial
25-27 Paul St. North
North Ryde, N.S.W. 2113
TEL: 61 2 888-8222

TLX: (790) AA20165
AUSNRSI+PHILIND

Austria

Oesterreichische Phillips Industrie
Unternehmensbereich Prof. Systeme
Gutheil Schoder

Gasse 10

A-1102 Wein

TEL: 43 222-60101x1388

TLX: 133129

Belgium

Phillips Professional System S.A.

| & E Division

Service Department

80, Rue des Deux Gares
B-1070 Brussels

TEL: 32 2 525-6111

TLX: (846) 61511 BELBRMS

Brazil
Hi-Tek Electronica Ltda.
Al. Amazonas 422, Alphaville
CEP 06400 Barueri
Sao Paulo
TEL: 55011 421-5477
TLX: (391) 11 71413 HITK B

Canada

Fiuke Electronics Canada Inc.
400 Britannia Road East, Unit #1
Mississauga, Ontario

TEL: 416 890-7600

Chile

Intronsa Inc..

Casilla 16228

Santiago 9

TEL: 56 2 232-1886, 232-4308
TLX: (332) 346351 INTRON CK

China

Fluke Service Center

Room 2111 Scite Tower
Jianguomenwai Dajie

Beijing 100004, PRC

TEL: 86 1 512-3436 or 6351
TLX: (716) 222529 FLUKE CN

Colombia

Sistemas E Instrumentacion, Ltda.
Carrera 21, NO. 39A-21, OF. 101
Ap. Aereo 29583

Bogota

TEL: 57 287-5424

Costa Rica

Electronic Engineering, S.A.
Carretera de Circunvalacion
Sabanilla Av. Novena

San Jose

TEL: 506-53-3759

Denmark

Phillips Eleltronix Systemer A/S
Strandlodsvej 4B

DK 2300

Copenhagen

TEL: 45 32 882531

TLX: 31201 phil dk

Ecuador

Proteco Coasin Cia., Ltda.
P.O. Box 17-03-228-A

Ave. 12 de Octubre

2449 y Orellana

Quito

TEL: 593 2 230283 or 520005
TLX: (393) 22085 PROTECED

Egypt

Phillips Egypt

10, Abdel Rahman el Rafei st.
el. Mohandessin

P.O. Box 242

Dokki Cairo

TEL: 20 2 490922

TLX: 22816 phegy un
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England

Phillips Scientific

Test & Measuring Division
Colonial Way

Watford

Hertfordshire WD2 4TT
TEL: 44 923-240511

TLX: (851) 934583 PHI TMD

Federal Republic of Germany
Phillips GmbH

Service VSF
Unternehmensbereich Elektronik
fuer Wissenschaft und Industrie
Oskar-Messterstrasse 18
D-8045 Ismaning/Munich

TEL: 49 89 9605

Finland

Oy Phillips AB
Central Service
Sinikafliontie 1-3
P.O. Box 11

02631 ESPOO

TEL: 358 0 502-6200
TLX: 121875 fixheps

France

S.A. Phillips Industrielle et
Commerciale,

Science et Industry

105 Rue de Paris BP 62
93002 Bobigny, Cedex
TEL: 33-1-4942-8040
TLX: 210290 induphi
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Greece

Phillips S.A. Hellenique
15,25th March Street

177 78 Tavros

10210 Athens

TEL: 30 1 4894911

TLX: 241566/241567 frigraa

Hong Kong

Schmidt & Co (H.K.) Ltd.
18/FL., Great Eagle Centre
23 Harbour Road

Wanchai

TEL: 852 507-0222

TLX: (780) 76762 SCHMC HX

India

Hinditron Services Pwvt. Inc.
33/44A Raj Mahal Vilas Extension
8th Main Road

Bangalore 560 080

TEL: 91 812 348-266 or 340-068
TLX: (953) 845271 HSPL IN

Hinditron Services Pvt. Ltd

1st Floor, 17-B,

Mahal industrial Estate
Mahakali Road, Andheri East
Bombay 400 093

TEL: 91 22 6300043

TLX: (953) 11-79387 HEMC IN

Hindtron Services Pwt. Ltd.

15 Community Centre
Panchshila Park

New Dethi 110 017

TEL: 91 011 643-3675

TLX: (953) 031-61458 HCPL |

Hinditron Services Pvt. Ltd.
Field Service Center
Emerald Complex 1-7-264
5th Floor

114 Sarojini Devi Road
Secunderabad 500 003
TEL: 91 842-844033

TLX: (953) 425-6973

Indonesia

P. T. Daeng Brothers
Phillips House

J1. Rasuna Said Kav. 3-4
Jakarta 12950

TEL: 62 21 520 1122

TLX: (792) 62189 PHDC IA

Israel

R.D.T Electronics Engineering, Ltd.

P.O. Box 58013

Tel Aviv 61580

TEL: 972-3-5483737

TLX: (922) 371452 RDT IL

haly

Phillips S.P.A.
Sezione I&E / T&M
Viale Elvezia 2
20052 Monza

TEL: 39-39-203-6525
TLX: 333343 philsi i

Japan

Fluke Corporation

Sumitomo Higashi Shinbashi Bldg.
1-1-11 Hamamatsucho

Minato-ku

Tokyo 105

TEL: 81 3 3434-0181

TLX: (781) 2424331 FLUKJPJ

Korea

Myoung Corporation

Yeo Eui Do P.O. Box 14
Seoul 150

TEL: 82 2 784-9942

TLX: (787) 24283 MYOUNG

Malaysia

Mecomb Mailaysia Sdn. Bhd.
P.O. Box 24

46700 Petaling Jaya

Selangor

TEL: 60 3 774-3422

TLX: (784) MA37764 MECOMB

Mexico

Mexel Mexicana De Electronica
Industriail, S.A. De C.V.

Calie Diagonal #27 3er.

Col. Del Valle

C.P. 03100, Mexico D.F.

TEL: 52-5-682-8040

TLX: 1171038 FAIRME

Netherlands

Phillips Nederland

Dep. Technical Service Prof. Act.
P.O. Box 218

Building HBR

5600 MD Eindhoven

TEL: 31-40-503110

TLX: 51238

New Zealand

Phillips Customer Support
Scientific & Industrial

2 Wagener Place Mt. Albert
Private Bag, St. Lukes
Auckland 3

TEL: 64 9 894-160

TLX: (791) NZ 2395
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Norway

Norsk A/S Phillips

I&E Service
Sandstuveien 70
Postboks 1 Mangierud
N 0680 OSLO 6

TEL: 47-2-748-408
TLX: 72640 phips n

Peru

Importaciones & Representaciones
Electronicas S.A.

Avad Frankiin D. Roosevelit 105
Lima 1

TEL: 51 14 288650

TLX: (394) 25663 PE IREING

Philippines

Spark Electronics Corp.

P.O. Box 610, Greenhilis
Metro Manila 1502

TEL: 63 2 700-621

TLX: (722) 4005 RLA PH PU

Portugal

Phillips Portuguese S.A.
I&E Division

Outurela 7

P.O. Box 55

2795 LINDA-A-VELHA
TEL: 351 1 4170071
TLX: 65120 PTLPGAJ

Republic of South Africa

South African Phillips (Pty) Ltd.
I&E Service Mgr.

P. 0. BOX 7703
Johannesburrg 2000

TEL: 27 11 889-3911
TLX:(960) 4-26152 SA

Singapore

Rank O'Connor’'s Singapore Pte Ltd
98 Pasir Panjang Road

Singapore 0511

TEL: 65 4737944

TLX: (786) RS21023 OCONSIN

Spain

Phillips Iberica Sae

Depto. Tecnico Instrumentacion
c/Martinez Villergas 2

28027 Madrid

TEL: 34 1 4042314

TLX: 052-27710 dsxma eesm/op

Sweden

Phillips Kistaindustrier AB

1&E Technical Customer Support
Borgarfjordsgatan 16

S 164 93 Kista

TEL: 46-8-782-1300

TLX: 854 17173 PHILKI S

Switzerland

Philips Industrial Electronics
Test and Messtechnik
Riedstrasse 12

Postfach 360

CH-8953 Dietikon

TEL: 41 1 745-2244

TLX: (845) 8157780-0

Taiwan, R.O.C.

Schmidt Electronics Corp.
5th Floor, Cathay Min Sheng
Commercial Building,

344 Min Sheng East Road
Taipei

TEL: 886 2 501-3468

TLX: (785) 11111 SCHMIDT

Thailand

Measuretronix Ltd.

2102/31 Ramkamhaeng Road
Bangkok 10240

TEL: 66 2 375-2733,375-2734
TLX: (788) 82796 HUAMARK TH

Turkey

Turk Phillips Ticaret A.S.
Inonu Caddesi 78/80
Posta Kutusu 504-Beyoglu
Instanbul

TEL: 90 1 1435891

TLX: 24192 phtr trirxibph

Uruguay

Coasin Uruguaya S.A.
Casilla de Correo 1400
Libertad 2525

Montevideo

TEL: 598-2-789015

TLX: (398) COAUR UY23010

Venezuela

Coasin C.A.

Calie 9 Con Calle 4, Edif. Edinurbi
Apartado de Correos Nr-70-136
Los Ruices

Caracas 1070-A

TEL: 58 2 241-0309, 241-1248
TLX: (395) 21027 EMVEN VC
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ABS Antilock Brake System.
AC See “Alternating Current.”

AC Sine Wave The waveform defined by an AC
electrical signal.

Activate The steps necessary to turn on a feature or
function.

Alternating Current An electrical signal with the
same number of positive and negative peaks.

ALTFLD Alternator Field signal.

Amplitude The difference between the highest and
lowest voltage displayed.

Attenuation The decrease in amplitude of a signal.

Autoset A feature that allows ScopeMeter to sample
the incoming electrical signal, and adjusts the Volt-
age Scale and Time Base to display a readable
signal.

Appendix 8D
Terminology

Backlight A light that brightens ScopeMeter’'s Dis-
play.

Bandwidth The range of Frequencies that transmit
a signal.

Bank injection Ail of the injectors in a group or bank
firing at the same time. See “Group Injection.”

Base Voltage Beginning or starting voltage level.
BCM Body Control Module.
BNC A type of electrical connector.

Bottom Display The lower part of ScopeMeter's
Display, where the Softkey functions are listed.

BPW Base Pulse Width.

Capacitor A device for storing electricity, often used
to eliminate noise from electrical signals.

Capture To record a signal or voltage in memory.
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Capture 20 Divisions A feature that allows
ScopeMeter to record and display 20 time divisions,
although the Display only shows 10 at a time.
“Move” allows you to view the additional 10 divi-
sions.

CFl Computerized Fuel Injection.

Choke A device for filtering alternating current out of
a circuit.

Condenser See “Capacitor.”

CPS Crankshaft Position Sensor.
CS Charging System (prefix).
CTS Coolant Temperature Sensor.

Cursor A movable display pointer that allows you to
choose specific areas of a waveform for measure-
ment.

Cursor Data A feature for measuring specific areas
of a waveform for voltage, Frequency, Pulse Width,
Dwell, and so on.

Cycle One complete set of changes in a recurring
signal.

DC See “Direct Current.”

Deactivate A series of steps necessary to turn off a
feature or function.
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Delta Time The change in time. When chosen from
the Cursor menu, ScopeMeter displays the amount
of time displayed between the Cursors.

Digital Storage Capability Because of the design
of digital oscilloscopes, signals are not displayed as
they are read. Instead, the signals are stored in
memory, then are sent to the Display. This enables
ScopeMeter to present several options when dis-
playing information, including “negative delay.”

Diode An electrical device that allows current to flow
in one direction only.

Direct Current A current flow of basically constant
value.

DIS Distributorless Ignition System.

Division A specific segment of a waveform, as
defined by the grid on ScopeMeter’'s Display.

DREF Distributor Reference Voltage.

Dual Trace A feature that allows ScopeMeter to
display two separate live waveforms at the same
time.

Duty Cycle Relative on-time to total on/off-time, as
measured in Percentage of Pulse Width or Degrees
of Dwell.

DWLCT Dwell Control signal.



Appendix 8D: Terminology .T

ECA Electronic Control Assembly.
ECM Electronic Control Module.

ECM Driver Transistor Internal computer device
that provides ground to complete the circuit for fuel
injectors.

ECU Electronic Control Unit.
EF1 Electronic Fuel Injection.
EGR Exhaust Gas Recirculating.
EMI Electromagnetic Interference.
EST Electronic Spark Timing.

Falling Edge The part of a waveform that shows the
voltage decreasing.

Feed Controlled Circuit A circuit that energizes by
applying voltage; it already has a ground.

Filter Electrical device that reduces or removes
electrical interference from a circuit.

Free Run Feature that allows ScopeMeter to display
a waveform without a Trigger.

Freeze To stop a waveform display for closer exami-
nation.

Frequency The number of complete oscillations that
occur during one second, measured in Hertz (Hz).

Glitch A momentary disruption in the electrical cir-
cuit; indicates a problem in the circuit.

Ground-controlled Circuit A circuit that energizes
by applying ground; voltage is already supplied.

Ground Trace The part of a waveform that defines
the circuit ground.

Group Injection A type of fuel injection circuit that
fires more than one injector at a time. See “Bank
Injection.”

Hall Effect Sensor A semiconductor moving relative
to a magnetic field, creating a variable voltage out-
put.

Hardkeys ScopeMeter keys that have the same
function, regardless of ScopeMeter's mode.

HDR High Data Rate signal.
HEI High Energy lgnition

Hertz Unit of measure for counting the number of
times an electrical cycle repeats every second. One
Hertz is one pulse each second.

Hold Feature A feature of ScopeMeter that allows
you to freeze the Display for closer examination.

IACV Idle Air Control valve.

IDM Ignition Diagnostic Monitor.
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Ignition Reference Signal Signal used by the ECM
to determine engine RPM and crankshaft position.
Allows ECM to time fuel injection, spark timing, and
dwell signals to the engine.

inductance Current flow that is the direct result of
the current through a nearby circuit.

INSIG Ignition Signal.

Intermittent Irregular; a condition that happens with
no apparent or predictable pattern.

Interrupter A device that blocks a signal.-

Lab Scope A device for viewing electrical signals as
waveforms; usually not portable.

LCD See “Liquid Crystal Display.”

Leads Electrical conductors that connect
ScopeMeter to a circuit.

Liquid Crystal Display An electronic display that
energizes liquid crystals to draw on its screen and
provide information.

MAF Mass Air Flow.

Map Following and plotting a signal over a period of
time.

MAP Sensor Manifold Absolute Pressure Sensor. A
device for measuring engine vacuum.
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Master Reset Procedure to restore ScopeMeter to
its factory settings.

Maximum Peak The highest voltage recorded over
a specific time period.

Menu A list of choices for selecting a configuration
or feature.

Menu Driven Interface A method of communicating
with ScopeMeter. Instead of dozens of switches and
dials, ScopeMeter provides you with a menu or a
series of choices. Each choice narrows
ScopeMeter’s settings, until you achieve the precise
settings necessary for a test procedure.

Message Bar A way for ScopeMeter to display
information about a command condition.

Meter Mode In this setting, ScopeMeter works like a
digital multimeter, presenting information in a digital
readout.

Midway A point centered between two other points.

MIN-MAX Feature of ScopeMeter that increases its
sampling rate to the maximum level.

Minimum Peak The lowest voltage recorded over a
specific time period.

Noise Extraneous electrical signal that can interfere
with other electrical signals.
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Non-Repetitive Pulse A random electrical signal,
with no specific pattern or Frequency.

02 Oxygen Sensor Signal.

Off-time The part of an electrical signal during which
an electrical device is de-energized.

On-time The part of an electrical signal during which
an electrical device is energized.

One-to-One Probe An electrical test probe without
any built-in resistance. For example, the 1:1 test
leads.

Oscillations The up-and-down peaks of a wave-
form. One oscillation consists of one complete up-
peak and one complete down-peak of a trace.

Oscilloscope A device for viewing and diagnosing
electrical signals as waveforms.

PCM Powertrain Control Module.

Peak-and-Hold A method for regulating the current
flow through electronic fuel injectors. Supplies the
higher current necessary to energize the injector,
then drops to a lower level just enough to keep the
injector energized.

Peak-to-Peak A feature of ScopeMeter for measur-
ing the highest and lowest voltage measured over a
specific period of time.

Percentage of Pulse Width The ratio of signal
on-time to its total cycle time, as measured in per-
cent.

PIP Profile Ignition Pick-up.

Pop-up Menu A list of choices displayed along
ScopeMeter's Right Display for configuring a setup
or choosing a feature.

Probe Calibration A procedure to allow
ScopeMeter to adjust internally to compensate for
resistance variations between probes.

Probes An electrical conductor that connects
ScopeMeter to a circuit; specifically for use in the
BNC jacks.

Pulse A voltage signal that increases from a con-
stant value, then decreases to its original value.

Pulse Modulated A circuit that maintains average
voltage levels by pulsing the voltage on and off.

Pulse Rate The number of pulses that take place

over a specific amount of time.

Pulse Trains A repetitive series of pulses.

Pulse Width The duration from the beginning to the
end of a signal’s on-time or off-time.

Pulse Width Percentage See “Percentage of Pulse

Width.”
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PWM Puise Width Modulation.
QDM Quad Driver Module.
Range The quantity between two points or levels.

Recall The process of loading a stored setup or
waveform back into ScopeMeter.

Record A feature that allows ScopeMeter to draw a
new trace without erasing earlier traces. This allows
you to capture momentary glitches without having to
monitor the signal constantly.

Reference Voltage An unaltered voitage applied to
a circuit.

Repetitive Pulse A signal with a regular pattern or
Frequency.

Right Menu A display area listing existing conditions
about ScopeMeter, and a location for Pop-up
menus.

Rising Edge The part of a waveform displaying a
rise in voltage.

RMS See “Root Mean Square.”

Root Mean Square A formula that converts AC
voltages to a comparable value in DC.
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Samples A reading taken from an electrical signal.
Digital oscilloscopes take a series of samples to
display a waveform.

Sampling Rate The number of readings taken from
an electrical signal every second. ScopeMeter can
take up to 25,000,000 samples from an electrical
signal every second.

Saturated Driver Fuel injection circuit that maintains
the same voltage level throughout its on-time; con-
ventional injection system.

Scope Mode In this setting, ScopeMeter works like
an oscilloscope and presents information in a digital
scope format.

Sequential Injection Fuel injection system where
the injectors fire from individual drivers, in the same
sequence as the engine firing order.

Setup Series of adjustments necessary for
ScopeMeter to display a waveform or reading.

Setup Memories A feature that allows ScopeMeter
to save an existing setup for use later.

Signature Voltage Signal Waveform characteristic
that makes it possible to distinguish from other,
similar waveforms. Caused by the circuit's unique
configuration.
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Softkeys ScopeMeter keys that change function
based on the current mode or settings. Softkey defi-
nitions appear on the Bottom Display.

SPOUT Spark Output Signal to TFI Module.

Square Wave A digital signal characterized by its
square, clean transitions. This waveform defines an
electrical signal that is either on or off.

TCC Torque Converter Clutch.

Ten-to-One Probe An electrical probe with a resis-
tance high enough to reduce the incoming electrical
signal to one-tenth of its original voltage.

TFI Thick Film Ignition Module.

Threshold Level The level a voltage must attain to
activate a circuit or component.

Throttle Position Sensor Device for measuring the
throttle opening in a computer-controlled vehicle.

Time Base The time defined by each vertical divi-
sion on ScopeMeter’s Display.

Top Display The upper edge of the Display, where
ScopeMeter lists probe calibration, Voltage Scale,
Time Base, Voitage Coupling, and Trigger informa-
tion.

TPS Throttle Position Sensor.

Trace The displayed image that defines the electri-
cal signal.

Transition A point where a condition changes; a
digital signal changes from “on” to “off” at its transi-
tion point.

Trigger A method of choosing when you want a
trace to begin. Level, Slope, and Source are differ-
ent ways to specify Trigger.

Trigger at 50% A feature that automatically sets
ScopeMeter’'s Trigger Level half-way between the
highest and lowest voltage recorded.

Trigger Delay The time after or before the voltage
crosses the Trigger Level.

Trigger Level The voltage necessary for an oscillo-
scope to begin its trace.

Trigger Slope The voltage direction necessary for
an oscilloscope to begin its trace. A positive Slope
requires the voltage to be increasing as it crosses
the Trigger Level. A negative Slope requires the
voltage to be decreasing.

Trigger Source The signal that supplies
ScopeMeter with its Trigger. This can be the signal
being viewed, or it can come from another signal.

Voltage at One A feature that allows ScopeMeter to
display the signal voltage directly under Cursor 1.
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Voltage Coupling A setting that enables
ScopeMeter to read a type of voltage. AC Coupling
allows ScopeMeter to filter out the DC, and read
only AC volts. DC Coupling allows it to read AC and
DC voltage. Ground Coupling displays the ground
trace.

Voltage Scale The voltage defined by each horizon-
tal division on ScopeMeter's Display.

Voltage Spike A momentary increase or decrease
in voltage.

VSS Vehicle Speed Sensor.
Waveform The pattemn defined by an electrical signal.
WOT Wide Open Throttle.
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This appendix presents a series of charts showing
the interrelationships of the softkey and pop-up
menus. The charts are organized as follows:

* Figure 8E-1 presents menu seqguences you will
encounter only in Meter Mode.

* Figure 8E-2 presents menus only used with
Scope Mode.

* Figure 8E-3 shows the set of menus used with
both Meter and Scope Modes.

Appendix 8E
Menu Trees
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Figure 8E-1. Meter Mode Menus
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Figure 8E-2a. Scope Mode Menus
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Appendix 8F
Duty Cycle to Dwell Conversion

DuTY DWELL (NO. OF CYLINDERS)
CYCLE
(%) 3 4 5 6 8
0 0.0 0.0 0.0 0.0 0.0
1 1.2 0.9 0.7 0.6 0.5
2 2.4 1.8 1.4 1.2 0.9
3 3.6 2.7 2.2 1.8 14
4 4.8 3.6 2.9 2.4 1.8
5 6.0 45 3.6 3.0 2.3
6 7.2 5.4 4.3 36 2.7
7 8.4 6.3 5.0 42 3.2
8 9.6 7.2 5.8 4.8 36
9 10.8 8.1 6.5 5.4 4.1
10 12.0 9.0 7.2 6.0 45
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Table 8F-1. Duty Cycle to Dwell Conversion (cont)

puTy DWELL (NO. OF CYLINDERS)
CYCLE

(%) 3 4 5 6 8
11 13.2 9.9 7.9 6.6 5.0
12 14.4 10.8 8.6 7.2 5.4
13 15.6 11.7 9.4 7.8 5.9
14 16.8 12.6 10.1 8.4 6.3
15 18.0 13.5 10.8 9.0 6.8
16 19.2 14.4 115 9.6 7.2
17 20.4 15.3 12.2 10.2 7.7
18 21.6 16.2 13.0 10.8 8.1
19 22.8 17.1 13.7 11.4 8.6
20 24.0 18.0 14.4 12.0 9.0
21 25.2 18.9 15.1 12.6 9.5
22 26.4 19.8 15.8 13.2 9.9
23 27.6 20.7 16.6 13.8 10.4
24 28.8 21.6 17.3 14.4 10.8
25 30.0 225 18.0 15.0 1.3
26 31.2 23.4 18.7 15.6 1.7
27 32.4 24.3 19.4 16.2 12.2
28 33.6 25.2 20.2 16.8 12.6
29 34.8 26.1 20.9 17.4 13.1
30 36.0 27.0 21.6 18.0 13.5
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Table 8F-1. Duty Cycle to Dwell Conversion (cont)

puTyY DWELL (NO. OF CYLINDERS)
CYCLE
(%) 3 4 5 6 8
31 37.2 27.9 22.3 18.6 14.0
32 38.4 28.8 23.0 19.2 14.4
33 39.6 29.7 23.8 19.8 14.9
34 40.8 30.6 24.5 20.4 15.3
35 42.0 315 25.2 21.0 15.8
36 432 32.4 25.9 21.6 16.2
37 44.4 33.3 26.6 222 16.7
38 45.6 34.2 27.4 22.8 17.1
39 46.8 35.1 28.1 23.4 17.6
40 48.0 36.0 28.8 24.0 18.0
41 49.2 36.9 29.5 24.6 18.5
42 50.4 37.8 30.2 25.2 18.9
43 51.6 38.7 31.0 25.8 19.4
44 52.8 39.6 31.7 26.4 19.8
45 54.0 40.5 32.4 27.0 20.3
46 55.2 41.4 33.1 27.6 20.7
47 56.4 42.3 33.8 28.2 21.2
48 57.6 43.2 34.6 28.8 21.6
49 58.8 441 35.3 29.4 22.1
50 60.0 45.0 36.0 30.0 22.5
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Table 8F-1. Duty Cycle to Dwell Conversion (cont)

DUTY DWELL (NO. OF CYLINDERS)
CYCLE
(%) 3 4 5 6 8
51 61.2 45.9 36.7 30.6 23.0
52 62.4 46.8 37.4 31.2 23.4
53 63.6 47.7 38.2 31.8 23.9
54 64.8 48.6 38.9 32.4 24.3
55 66.0 495 30.6 33.0 24.8
56 67.2 50.4 40.3 33.6 252
57 68.4 51.3 41.0 34.2 25.7
58 69.6 52.2 41.8 34.8 26.1
59 70.8 53.1 425 35.4 26.6
60 72.0 54.0 43.2 36.0 27.0
61 732 54.9 43.9 36.6 27.5
62 74.4 55.8 44.6 37.2 27.9
63 75.6 56.7 45.4 37.8 28.4
64 76.8 57.6 46.1 38.4 28.8
65 78.0 58.5 46.8 39.0 29.3
66 79.2 59.4 475 39.6 29.7
67 80.4 60.3 48.2 40.2 30.2
68 81.6 61.2 49.0 40.8 30.6
69 82.8 62.1 49.7 41.4 31.1
70 84.0 63.0 50.4 42.0 315
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Table 8F-1. Duty Cycle to Dwell Conversion (cont)

bDuTYy DWELL (NO. OF CYLINDERS)
CYCLE
(%) 3 4 5 6 8
71 85.2 63.9 51.1 42.6 32.0
72 86.4 64.8 51.8 43.2 32.4
73 87.6 65.7 52.6 43.8 329
74 88.8 66.6 53.3 44.4 33.3
75 90.0 67.5 54.0 45.0 33.8
76 91.2 68.4 54.7 45.6 342
77 92.4 69.3 55.4 46.2 347
78 93.6 70.2 56.2 46.8 35.1
79 94.8 71.1 56.9 47.4 35.6
80 96.0 72.0 57.6 48.0 36.0
81 97.2 72.9 58.3 48.6 36.5
82 98.4 73.8 59.0 49.2 36.9
83 99.6 747 59.8 49.8 37.4
84 100.8 75.6 60.5 50.4 37.8
85 102.0 76.5 61.2 51.0 38.3
86 103.2 77.4 61.9 51.6 38.7
87 104.4 78.3 62.6 52.2 39.2
88 105.6 79.2 63.4 52.8 39.6
89 106.8 80.1 64.1 53.4 40.1
90 108.0 81.0 64.8 54.0 40.5
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Table 8F-1. Duty Cycle to Dwell Conversion (cont)

buTY DWELL (NO. OF CYLINDERS)
CYCLE
(%) 3 4 5 6 8
91 109.2 81.9 65.5 54.6 41.0
92 110.4 82.8 66.2 55.2 414
93 111.6 83.7 67.0 55.8 41.9
94 112.8 84.6 67.7 56.4 42.3
95 114.0 85.5 68.4 57.0 42.8
96 115.2 86.4 69.1 57.6 43.2
97 116.4 87.3 69.8 58.2 43.7
98 117.6 88.2 70.6 58.8 441
99 118.8 89.1 71.3 59.4 44.6
100 120.0 90.0 72.0 60.0 45.0
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10:1 Probes, 7-7

1/dt, 3-21

80i-1010 DC/AC Current Probe, 6-8

80T-150U, 6-5

97/AUTO ScopeMeter Accessory Kit (North Ameri-
ca) (table), 8-16 to 8-17

97/AUTO ScopeMeter Standard Kit (North America)
(table), 8-13 to 8-15

A
A+B, 3-18, 4-16
A-B, 3-18, 4-16
AC Adjustment, 7-8
Accessory Kit, 8-16 to 8-17
Acquisition, 3-5, 3-13
Acquisition memories, 4-18
ADD, 4-21
Advanced Applications, 6-1
Alert, 2-12
Alternator Ripple Voltage, 5-2
Alternator Test, 5-2
Amplitude, 3-13

INDEX

Applications, 5-1

Attenuator, 2-9, 3-14, 4-5
Audio Watt, 4-13

Auto Range, 2-10

AUTOSET, 1-32

Auto Set, 1-29

Autoset, 3-14

Auto Set Pop-Up Menu, 4-6
Auto Setup Pop-Up Menu, 4-7
Averaging, 2-12, 3-17

B
Backlight, 1-12
Battery Charging, 1-5
Battery Replacement (figure), 7-3
Battery Save Feature, 1-5
Baud, 4-3
BORDER Grid, 1-16
Bottom Display (Softkey Menu), 1-7
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C Cursor Marker Pop-Up Menu, 3-23

Calibration, 7-7

Capacitive Pickup, 6-2

CAPTURE 10 20 Div, 3-7

Caution Statements, iv

Channel Math, 4-16

Channel Selection, 3-16

Channel Softkey Menu, 3-16, 4-17
Choosing a Time Base (table), 3-26
Clamping Diode Test, 5-5
Clamping/Suppression Diodes, 5-5
Cleaning, 7-2

Clearing Memory, 4-8

Clear Setup Memory, 4-8

Clear Waveform Memory, 4-8
Common Ground, Channels A B, 1-18
Common (Ground) Connections, v
Component Measurement, 1-18
Component Measurement Pop-Up Menu, 4-8
Configuring Autoset, 4-5

Continuity testing, 2-12

Contrast, 1-12

Coolant Temperature Sensor (CTS), 6-5
Coupling, 2-5, 3-12

Crankshaft Position Sensor, 5-26, 5-32
Current Measurements, 6-8

Cursor Data Softkey Menu, 3-20 to 3-21
Cursor Function, 3-20

Cursor Function Pop-Up Menu, 3-21

Cursor Positioning, 3-23
Cursor Source, 3-20

D
dBm, 4-13
dBV, 4-13
dBW, 4-13
DC Calibration, 7-8
Delay Zero, 3-12

DELETE, 1-32
Delete Setup, 1-32
Delta, 2-12

Delta Formula, 4-11
Destination, 4-21

Diode Test, 2-7, 5-2, 5-5
Direct Printing, 4-3
Display, 1-12

Display Hold, 2-13, 4-24

Displaying Multiple Waveforms, 3-18
Display in Scope Mode (figure), 1-6

Display Items, iii

Display Modes, 2-10, 4-10
Distributors, 5-32

Dot Join, 1-13

Dot Size, 1-13

dt, 3-20

dv, 3-20

Duty Cycle +/-, 2-11, 4-10

Duty Cycle To Dwell Conversion (Appendix 8F),
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E

Electrical Interference (RFI or EMI on Ground or

Feed), 5-36
EMI Test, 5-36
Events, 3-12
External Trigger, 1-18, 3-12, 6-2

F
FAST (refresh rate), 2-12
FILTER, 4-21, 4-23
Free Run, 3-5, 3-7
FREQUENCY, 2-11, 3-21
Fuel Injector Pulse Width, 5-19
Fuel Injector Test, 5-19, 5-39
FULL Grid, 1-16
Functions and Ranges, 2-4
Fuse Replacement, 7-4

G
General Maintenance, 7-2
Generator Pop-Up Menu, 4-9
Grid, 1-15
Grid Pop-Up Menu (figure), 1-15

H
Hall Effect Sensors, 5-32
Hall Effort Sensor Test, 5-32
Hardkeys, 1-10
Help, 3-24
Holster, 1-2

1
Ignition Testing, 6-2
Inductive Pickup, 6-2
INIT. SET, 4-5
INITIAL SETUP, 1-32
Initial Setup Pop-Up Menu, 4-5
Input coupling, 2-5, 3-12
Input/Output Terminal Ratings, 1-18
INTEGRATE, 4-21, 4-23
Interface, 1-18, 4-2
International Electrical Symbols, v
INVERT, 4-21

K
Keys, 1-10
Keystrokes, iil
Knock Sensor (Piezo Crystal), 5-16
Knock Sensor Test, 5-16

L
LCD Softkey Menu, 1-12
LOG, 4-2
Low battery, 1-5, 2-13

M
MAF Meter Test, 5-10
Magnetic Sensor Test, 5-26
Main Display, 1-7
Maintenance, 7-2
Making Connections, 3-4

Index

Manifold Absolute Pressure Compared with Throttle
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Position Sensor, 6-15
Manifold Absolute Pressure Test, 6-15
Manual Range, 2-9
Markers, 3-22
Master reset, 4-7
Master Reset Configuration, 4-7
Math Function Pop-Up Menu, 4-20
Math Softkey Menu, 4-20

Math Sourcel/Source2/Destin Pop-Up Menus, 4-21

MAX PEAK, 3-21
MC Solenoid Test, 5-22, 5-39
MEAN, 3-21
Measurement Connections, 1-17
Measuring Components, 4-8
Memory Clear Softkey Menu, 4-8
Menus
Auto Setup Pop-Up, 4-7
Channel Softkey, 3-16, 4-17
Component Measurement Pop-Up, 4-8
Cursor Data Softkey, 3-21
Cursor Function Pop-Up, 3-21
Cursor Marker Pop-Up, 3-23
Generator Pop-Up, 4-9
Grid Pop-Up, 1-15
Initial Setup Pop-Up, 4-5
LCD Softkey, 1-12
Math Function Pop-Up, 4-20
Math Softkey, 4-20
Math Sourcel/Source2/Destin Pop-Up, 4-21
Memory Clear Softkey, 4-8
Meter Display Modes Pop-Up, 2-11

Menus(cont)

Meter Record Display Modes Pop-Up, 4-14
Meter Record Zero Pop-Up, 4-15
Meter Softkey, 2-4

Picture Pop-Up, 1-14

Printer Setup Pop-Up, 4-4

Print Format Pop-Up, 4-3

Scope Softkey, 3-5

Setup Delete Pop-Up, 1-32

Setup Recall Pop-Up, 1-31

Setup Save Pop-Up, 1-31

Setup Softkey, 1-30

Special Functions Softkey, 4-2

Trigger Delay Pop-Up, 3-11

Trigger Softkey, 3-10

Waveform Copy From/To Pop-Up, 4-19
Waveform ON/OFF Pop-Up, 4-18
Waveform Softkey, 4-18

Menu Trees (Appendix 8E), 8-33

Message Bars, 1-8

Meter Connections (figure), 2-3

Meter Display Modes Pop-Up Menu, 2-10 to 2-11
Meter Inputs, 1-17

Meter Mode, 1-19

Meter Mode Connections, 2-3

Meter Mode (figure), 2-2

Meter Record, 2-13

Meter Record Display Modes Pop-Up Menu, 4-13

to 4-14



Meter Record Scaling, 4-13

Meter Record Zero, 4-15

Meter Record Zero Pop-Up Menu, 4-15
Meter Softkey Menus, 2-4

Meter Verification, 7-6

Minimizing Signal Noise, 4-9
MIN MAX on A, 3-16

MIN PEAK, 3-21

MULTIPLY, 4-21 to 4-22
Multi-Position Bracket (figure), 1-3
MV DC, 2-6

N
N-Cycle, 3-12
Noise Test, 5-36
Nonvolatile memories, 4-18

o
Only AMPL, 4-5
Only TIME, 4-5
Operating Configuration, 1-29

Optional Accessories (North America) (table), 8-18

Overload Indications, 2-15

Oxygen Sensor <==> Fuel Injector or MC Solenoid,

5-39
Oxygen Sensors, 5-22
Oxygen Sensor Test, 5-22, 5-39

P

Parts and Accessories (Appendix 8B), 8-13
Peak and Hold Injectors, 5-19
PEAK/PEAK, 3-21
Percentage, 4-10, 4-14

change, 2-12

duty cycle, 2-11
Performance Test, 7-4
Performance Test Setup (figure), 7-5
Performing a Master Reset, 4-7
PHASE, 3-22
Picture, 1-13
Picture Pop-Up Menu (figure), 1-14
Piezo Crystal Test, 5-16
Pop-up menus, 1-7
Positioning the Waveform on the Display, 3-15
Potentiometer Tests, 5-10
Power Connections (figure), 1-4
Powering Scopemeter, 1-4
Pressure Measurement, 6-11
Printer Setup, 4-3
Printer Setup Pop-Up Menu, 4-4
Print Format, 4-2
Print Format Pop-Up Menu, 4-2 to 4-3
Printing, 4-2
Printing from a PC, 4-4
Probe (10:1), 7-8 to 7-9
Probe Calibration, 7-7
Probe Selection, 7-7
PV500, 6-11

Index
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0 Scope Inputs, 1-17
QUADRANT Grid, 1-16 Scope Mode, 1-22
Quick Meter Checks, 4-24 Scope Mode Connections (figure), 3-4

Scope Mode (figure), 3-2

R Scope Record Mode (MIN/MAX On A), 3-19
Reading the Display, 1-6 Scope Softkey Menu, 3-5
RECALL, 1-31 Scope Verification, 7-6
Recall Setup, 1-31 SCREEN, 4-2
Recall waveform, 3-17, 4-18 Scrolling, 3-22
Recurrent, 3-5 Secondary Ignition Testing (Capacitive Pickup), 6-2
Reference Impedances, 4-13 Selecting the Trigger, 3-7
Relative Reference, 2-12, 4-10 Service, 7-3
Reluctor Test, 5-26 Service Centers, 8-21
Replacing the Batteries, 7-2 Service Manual, 8-13
Resistance, 2-8 Setup Delete Pop-Up Menu, 1-32
Reverse Display, 1-12 Setup Memory, 1-29
RFI Test, 5-36 Setup Recall Pop-Up Menu, 1-31
Right Display (Pop-Up Menu), 1-7 Setup Save Pop-Up Menu, 1-31
RISE TIME, 3-22 Setup Softkey Menu, 1-30
RMS, 3-21 Signal Generator, 4-9
Roll Mode, 3-7 Signal Generator Output, 1-18
RPMS80, 6-2 Single, 3-5
RS-232-C Serial Interface Connection, 1-18 Slope, 3-10

SMOOTH (average readings), 2-12

S Softkeys, 1-10
Safety, iv Softkeys and Pop-Up Menus, 1-8
Saturated Switch Drivers, 5-19 Sourcel, 4-21
SAVE, 1-31 Source2, 4-21
SCALE, 4-22 Special Function Softkey Menu, 4-2
Scaling, 2-12, 4-12 Specifications (Appendix 8A), 8-3
Scaling Formula, 4-12 Standard Kit, 8-13 to 8-15



Start Print, 4-4

Startup Configuration, 4-4

Storing and Retrieving Waveforms, 4-18
SUBTRACT, 4-21

Suppression Diode Test, 5-5

T
Temperature Measurement, 6-5
Temporary Memories, 4-18
Terminology, 3-4
Terminology (Appendix 8D), 8-25
Throttle Body Injectors, 5-19
Throttle Position Sensor Test, 5-10
Tilt Stand/Bracket, 1-3
TIME and AMPL, 4-5
Time Base, 2-9 to 2-10, 3-13 to 3-14
Time Delay, 3-12
Top Display, 1-6
Touch Hold, 2-13
TPS Test, 6-15
Trace Disp., 2-11
Trace Display in Meter Mode, 2-10
Transmission Pressure Test, 6-11
TRIGGER at 50%, 3-12
Trigger Basics, 3-7
Trigger Delay, 3-11
Trigger Delay Pop-Up Menu, 3-11
Trigger Level, 3-11
Trigger Slope, 3-11
Trigger Softkey Menus, 3-10
Trigger Source, 3-10

Index

TRIG to -1-, 3-21
Types of Waveforms, 3-2

U
Undo, 1-29
Unpacking, iv
Useful Techniques, 4-24
Use of Terminology, iii
User Maintenance, 7-1
Using Your Scopemeter Safely, vi

v
Vacuum Measurement, 6-11
Variable Position (Potentiometer) Sensors, 5-10
Variable Reluctance Sensors (Magnetic), 5-26
Variable Reluctance Sensor Test, 5-26
V DC, 2-6
Vehicle Height Sensor Test, 5-10
Vehicle Speed Sensor, 5-26
Voltage vs. Time, 1-22
VOLT at -1-, 3-21
Volt Math, 2-12, 4-13
Vrms AC, 2-5

W
WARNING Statements, iv
Warranty and Service Centers (Appendix 8C), 8-19
WAVEFORM, 4-2
Waveform Acquisition, 3-5
Waveform Capture, 3-6
Waveform Copy From/To Pop-Up Menus, 4-19
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Waveform Math, 4-20

Waveform ON/OFF Pop-Up Menu, 4-18
Waveform Quick Storage, 3-19
Waveform Softkey Menu, 4-18
Waveform Types (figure), 3-3

Wheel Speed Sensor, 5-26

Z
Zero, 2-12
Zero reference, 4-15
Zoom, 1-17



SCOPEMETER SETUPS

Whenever you press keys to configure ScopeMeter for a test, you are creating a setup. You can then store this entire key
sequence in memory. Later, you can recall that memory and automatically set up ScopeMeter for the same test.

ScopeMeter lets you store 10 setups. For example, you might want to store a "Throttle Position Sensor (TPS) Test" in Setup 1, a

"Fuel Injector Test" in Setup 2, and so on. The following form provides a place to keep track of your setups. (For convenient
reference, make copies of this page.)

Setup 1

Setup 2

Setup 3

Setup 4

Setup 5

Setup 6

Setup 7

Setup 8

Setup 9

Setup 10






