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1. NEW FUNCTIONS WITH _VERSION (4
mprove ser Inertace
VERSION 4 SOFTWARE B % Duty Cycle Measuréments 8
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1.1 IMPROVED USER INTERFACE
<=CHANNEL A=>  <===EXT TRIGGER iNas=> ALERT  |mproved accessibility of the alert function (see
Vot V= mV= 9 Q page 5-4).
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display.
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1.2 % DUTY CYCLE MEASUREMENTS

New duty cycle measurement function in meter mode.

RANGE From <2.0% to >98.0% for signal
amplitudes >10% of the input voltage
range.

RESOLUTION 0.1%

ACCURACY Within £ 0.5% for logic or pulse waveforms.

- TA
Within £1% + ( VOLTAGE RANGE

(RMsPUTVOTTAGE < 1 %)

for sine or triangle waveforms.

DUTY CYCLE When duty cycle is selected, the meter
voltage display is replaced by the duty cycle display.
Measurement of duty cycle is possible in Vrms AC, Vrms
AC+DC, and V DC functions.

DUTY%+ The displayed value is calculated using
the following formula:
high time

e X 100%
period time

duty cycle =

DUTY%- The displayed value is calculated using
the following formula:

low time

—— %' 100%
period time

duty cycle =
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1.3 30Q RANGE, 0.01Q RESOLUTION

The 30-Q range is accessible only in Manual Range mode.
Maximum reading: 99.99Q, Accuracy: £2.5% 25 counts.

1.4 INVERT WAVEFORM IN BOTH
CHANNELS

Channel A can now be inverted just like channel B.

1.5 MORE FREQUENCY COUNTER
RESOLUTION

Increased frequency counter resolution to four full digits.

Examples: 50.00Hz, 60.00Hz, or 9.999kHz



1.6 RECORD MODE MIN MAX TIME
STAMP (Models 95 and 97)

Vrms AC
23. OO NOW Recording of MINIMUM, MAXIMUM and
24.70 MAX Yy Craes === AVERAGE values (see page 3-6 and 5-7) are
RECORD = 23'1 0 AVG oot | displayed with the time they occurred. This time stamp is
® ) ‘;g:h‘, related to the start of the recording and is displayed (in
> 22.75 MIN& hours, minutes and seconds) beside the actual
measurement value.

Sms/DIV AUTO  50.00Hz 50.2 %1+ Ikl

METER:
DISPLAY ALERT  ZERO FAST  AUTO
MODESS ))) A4 SMOOTH RANGE

| | | .
ATTENTION: An overload of MIN or MAX will stop the
Record mode. The overloaded value
Vrms AC (MIN or MAX) and the AVG are then
displayed inverse and their timer is
23.00~ow Jepiaye

2470 MA goone CHANNEL A
PR BRI AVGES |
OL AL

Sma/DIV AUTO  50.00Hz §0.2 %L+ Kl

METER:
DISPLAY ALERT ZERO FAST AUTO
MODESS ))) A% SMOOTH RANGE
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CURSOR DATA:
SOURCE FUNCTION

=

SCOPE
MARK on A
CURSOR NONE‘

=]

Use for
FUNCTION:

DDE

1.7 VOLTAGE MEASUREMENT AT
CURSOR 1 (Models 95 and 97)

SCOPE mode CURSOR DATA, FUNCTION menu:

Voltat-1-  : voltage of signal at cursor 1 relative to
ground.



2. ERRATUM

@ Add to page 1-1, Section 1.3
(SAFETY PRECAUTIONS) the
following text:

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.

WARNING

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
fault protection. Similar to a safety-designed multimeter,
but unlike a conventional oscilloscope, the input
connectors have no exposed metal and are fully insulated
to protect against electrical shock. The black banana jack
COM ¥ (common) can be connected to a voltage above
earth ground for isolated (electrically floating)
measurements and is rated up to 600V rms above earth
ground.

WARNING

TO AVOID ELECTRICAL SHOCK IF A SCOPEMETER®
COM <7 (common) INPUT IS CONNECTED TO >42V
PEAK (30V rms):

1. Use only the PM9266 Test Lead Set and the
PM8918 ScopeMeter® Probe Set or test leads and
probes that are designed for making isolated
(electrically floating) measurements and are
designated for use on the ScopeMeter®.

2. Do not use conventional exposed metal BNC or
banana plug connectors if the COM ¥ (common)
is >42V peak (30V rms).

3. Use only one COM ¥ (common) connection, the
black banana jack.

4. Remove all unused probes and test leads.
5. Use 600V rated probe tip adapters.

The ScopeMeter‘iD uses a three lead connection system
for dual channel, isolated (electrically floating)
measurements. The connections for isolated and
grounded measurements are shown in the figures-on
pages 12-6 to 12-8 (at the rear of the manual).



® Add to page 3-17, (USEFUL TIPS) the
following text:

SMALL SIGNAL GROUNDED ELECTRONIC
MEASUREMENTS

Grounded electronic measurements at 5 mV/div

(50 mV/div with a 10:1 probe) have the lowest noise
when the ScopeMeter® is operating on battery power. If
the PM8907 (or equivalent) line voltage adapter is used,
connect a test lead from the ScopeMeter® banana jack
COM ¥ (common) to the measurement common
(ground) of the system under test. This will reduce or
eliminate any power line related noise. If a scope probe
ground lead is also used, make sure it and the banana
jack ground (common) test lead are both connected to
the same ground circuit on the system under test.

® Change the WARNING on page 4-3 to
the following:

WARNING

RISK OF ELECTRIC SHOCK OR FIRE

USE ONLY INSULATED PROBES, TEST LEADS AND
CONNECTORS SPECIFIED IN THIS MANUAL WHEN
MAKING MEASUREMENTS >42V PEAK (30V RMS)
ABOVE EARTH GROUND OR ON CIRCUITS

>4800 VA, SEE PAGE 1-2.

USE PROBES AND TEST LEADS WITHIN RATINGS
AND INSPECT BEFORE USE. '

REMOVE UNUSED PROBES AND TEST LEADS.

REMOVE PROBES AND TEST LEADS, BEFORE
OPENING CASE OR BATTERY COVER.

® Add to index:
Floating. . . ....covivviv i 1-2, 12-8
Grounded . .............iviii e 1-2, 12-6, 12-7

Isolated. . ......... . i i e 1-2, 12-6, 12-7
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Fluke 93/95/97

DECLARATION OF CONFORMITY
for '

Fluke 93/95/97
ScopeMeter®

Manufacturer
Fluke Industrial B,V.
Lelyweg 1
7602 EA Almelo
The Netherlands

Statement of Conformity
Based on test results using appropriate standards,
the product is in conformity with
Electromagnetic Compatibility Dizective 89/336/EEC
Low Voltage Directive 73/23/EEC

Manual Supplement

Sample tests
Standards used:

IEC 348 (1978)
Safety Requirements for Electronic Measuring Apparatus

EN-50081-1 (1992)
Electromagnetic Compatibility.
Generic Emission Standard:
ENS55022 and EN60555-2

EN 50082-1 (1992)
Electromagnetic Compatibility.
Generic Immunity Standard:
1IEC801 -2, -3, -4, -5

The tests have been performed in a
typical configuration.

This Conformity is indicated by the symbol e,
i.e. “Conformité européenne”.



Fluke 93/95/97

Manual Supplement

The Fluke 93, 95, and 97, including standard accessories, conforms with the EEC Directive 89/336 for EMI immunity, as
defined by IEC 801-3, with the addition of the following tables.

Scope mode (excludin

robe factor):

Table 1.

Susceptibility: no visible disturbance

Frequency range: E=<0.1V/im E=1V/m E=3V/m

10 kHz - 25 MHz

Stand alone 1 mV/div - 100 V/div 1 mV/div - 100 V/div 1 mV/div - 100 V/div
With PM8918 1 mV/div - 100 V/div 1 mV/div - 100 V/div 5 mV/div - 100 V/div

Table 2.

Susceptibility: no visible disturbance

E=3V/m

Frequency range: E=<0.1V/m. E=1V/m

25 MHz - 1 GHz

Stand alone 1 mV/div - 100 V/div 1 mV/div - 100 V/div 1 mV/div - 100 V/div
With PM8918 1 mV/div - 100 V/div 100 mV/div - 100 V/div 500 mV/div - 100 V/div
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Table 3.
Susceptibility: disturbance less than 10 % of full scale
Frequency range: E=<0.1V/m E=1V/m E=3V/m -
10 kHz - 25 MHz
Stand alone N/A N/A . N/A
With PMg918 N/A N/A 1 mV/div - 2 mV/div
Table 4.
Susceptibility: disturbance less than 10 % of full scale
Frequency range: E=<0.1V/m E=1V/m E=3V/m
25 MHz - 1 GHz
Stand alone N/A N/A N/A
With PM8918 N/A 20 mV/div - 50 mV/div 100 mV/div - 200 mV/div

For conditions not specified in tables 1 -4, a susceptibility effect of more than 10 % is possible
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Multimeter mode (V de, excluding probe factor):

Table 1.
Susceptibility: no visible disturbance
Frequency range: E=<0.1V/m E=1V/m E=3V/m
10 kHz - 25 MHz :
Stand alone / with PM8918 300 mV - 300V 300 mV - 300V 300 mV - 300V
Table 2.
Susceptibility: no visible disturbance
Frequency range: E=<0.1V/m E=1V/m E=3V/m
25MHz - 1 GHz
Stand alone 300 mV - 300V 300 mV - 300V 300 mV - 300V
With PM8918 . 300 mV - 300V 300 mV - 300V 3V - 300V
Table 3.
Susceptibility: disturbance less than 10 % of full scale
Frequency range: E=<0.1V/m E=1V/m E=3V/m
25 MHz - 1 GHz '
Stand alone N/A N/A N/A
With PM8918 N/A N/A 300 mV
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ABOUT THIS MANUAL

Section 1 Introducing Your ScopeMeter®

This section introduces ScopeMeter features and capabili-
ties. In about 10 minutes you will become familiar with your
ScopeMeter.

Section 2 Using the Meter

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

Section 3 Using the Scope

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

Section 4 Additional Capabilities

This section covers the more advanced features available
with ScopeMeter.

Section 5 Measuring Examples

This section examines some typical measurements with
your ScopeMeter. The examples given here can help make
many tests.

Section 6 ScopeMeter Tutorials

This section looks at the more advanced capabilities of
your ScopeMeter. You will become familiar with all aspects
of your ScopeMeter by using the demonstration unit
delivered with your ScopeMeter.

Section 7 User Maintenance

This section describes the cleaning and replacement of
your ScopeMeter battery. Periodic probe calibration and
performance verification are also covered here.

Section 8 Appendices
A. Specifications: ScopeMeter's operating characteristics
B.  Parts and Accessories

C. PM8907 information: Different Power Adapter/Battery
Charger types.

D. Warranty and Service Centers: Warranty terms and
Service Center addresses.

E. Terminology

F. Menu Trees: Consult for a graphic view of the various
softkey menus and popup menus and their relationship
to each other.



UNPACKING

The following items should be included in your
ScopeMeter® kit:

-1
-1
-1
-1
-1

-1

-1
-1
-1
-1
-1
-1

ScopeMeter

PMS083/001 Yellow Holster

PM9086/001 NiCad Battery Pack (installed)
PM8907/00x Power Adapter/Battery Charger
PM8918/002 Set of two Probes (inside C75 Acces-
sory case)

PM9084/001 Set of two Industrial Alligator clips (for
scope.probes)

C75 Accessory Case

Probe Accessory Set

Multimeter Test Lead Set

Demonstration board with 9V battery

Users Manual

Quick Operating Guide (inside holster)

Check the contents of the shipment for completeness. If
something in the kit is damaged or missing, contact your
distributor or the nearest FLUKE sales or service office

immediately.

zg? NOTE
Ni-Cd

When new, the rechargeable NiCad battery pack,
PM9086/001 is not fully charged. See Section 1-4.

Figure 1 ScopeMeter kit
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v
WARNING international electrical symbols used are explained below.
READ "SAFETY" CAREFULLY BEFORE USING : —
YOUR SCOPEMETER. é Caution (see explanation in @ DOUBLE INSULATION
manual) (Protection Class).
Common (Lo) input symbol, (% Recycling symbol
SAFETY o4

The instrument described in this manual is designed to be
used only by qualified personnel.

SAFETY PRECAUTIONS

To use this instrument safely, it is essential that operating
and servicing personnel follow both generally accepted
safety procedures and the safety precautions specified in

this manual.
Specific warning and caution statements, where they

apply, will be found throughout the manual.
Where necessary, the warning and caution statements
and/or symbols are marked on the instrument.

A CAUTION identifies conditions and actions that may
damage the ScopeMeter.

A WARNING IDENTIFIES CONDITIONS AND ACTIONS
THAT POSE HAZARD(S) TO THE USER.

¢ equipotentiality
_:.) High BNC input symbo! =——— |DC-Direct Current
4

Earth /"\/ {AC-Alternating Current

The terms "Isolated" or “Electrically floating" are used in
this manual to indicate a measurement in which the
ScopeMeter COM (common, also calied ground) is con-
nected to a voltage different from earth ground. The term
"Grounded" is used in this manual to indicate a measure-
ment in which the ScopeMeter COM (common) is con-
nected 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 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 connected
to a voltage above earth ground for isolated (electrically
floating) measurements and is rated up to 600V rms above
earth ground.



The ScopeMeter uses a three lead connection system for A WARNING

-(li_l:‘al channetl., isolfate'd (lelfc;ncagy floatir;g)dmeasurementts. TO AVOID ELECTRICAL SHOCK IF A
e connections for isolated and grounde measurements SCOPEMETER COM (COMMON) INPUT IS
are shown in the following iliustration. CONNECTED TO >42V PEAK (30V RMS):

1. USE ONLY THE TEST LEAD SET AND THE
SCOPEMETER PROBE SET OR TEST LEADS
AND PROBES THAT ARE DESIGNED FOR
MAKING ISOLATED (ELECTRICALLY FLOAT-
ING) MEASUREMENTS AND ARE DESIGNED
FOR USE ON THE SCOPEMETER.

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

3. USE ONLY ONE COM (COMMON) CONNEC-
TION (THE BLACK BANANA JACK).

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

5. USE 600V RATED PROBE TIP ADAPTERS.
"600V" IS PRINTED ON EQUIPMENT SO
RATED.

877301

Figure 2 Common (Ground) connections
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IMPAIRED SAFETY-PROTECTION

Use of equipment in a manner not specified may
impair the protection provided by the equipment.
Before use, inspect probes for mechanical damage
and replace damaged probes!

Whenever it is likely that safety has been impaired, the
instrument must be turned off and disconnected from line
power. The matter should then be referred to qualified
personnel. Safety is likely to be impaired if, for example,
the instrument fails to perform the intended measurements
or shows visible damage.

ISOLATED MEASUREMENTS

Isolation from Earth Ground

ScopeMeter uses a three lead connection system for dual
channel, isolated (electrically floating) measurements. Use
a Test Lead connected to the black safety banana jack as
common ground.

There are only three wires to connect for dual channel
isolated ground operation, useful for three phase industrial
voltage measurements. You can connect the three leads

on ScopeMeter (channel A, channel B, and common) to a
three-phase electrical power line in any order. Use the A-B
(A minus B) mode to display all three phases of electrical
power at the same time.

For three-phase electrical or other isolated ground indus-
trial measurements, we strongly recommend the AC 20
Industrial Alligator Clips and PM9084/001 Industrial Probe
Clips (see Figure 4) be used. These parts are included with
original purchase ScopeMeters and are also available as
accessories from your FLUKE representative.

Isolation from Channel to Channel

ScopeMeter is not isolated between channels, but uses the
black safety banana jack for measurements isolated from
earth ground.

Complete isolation between channe! A and channel B is
useful for some fioating measurement applications such as
measuring different isolated transformer windings at the
same time.

For those applications requiring true isolated grounds
(commons) between channels, we recommend that you
make two separate measurements or use two Scope-
Meters.



Vi

USING THE DEMONSTRATION (DEMO)
BOARD

A Demo Board is included in your ScopeMeter kit. It

generates different types of waveforms that can be

measured at the testpoints TP1 to TP5. All descriptions and

measurement examples are referred to a waveform that can

be measured on this Demo Board.

Before making any measurement on the Demo Board, take

care of the following:

® Place the Demo Board on a non-conductive surface.

® Connect the 9 volt battery, and make sure that polarity
is correct.

@ Connect the black banana to the COM black banana
jack and to the GND testpoint of the Demo Board.

® Connect the red scope probe to the CHANNEL A BNC
input and to the testpoint that is indicated in the Users

Manual.

® Connect the grey scope probe to the CHANNEL B BNC
input and to the testpoint that is indicated in the Users
Manual.

The displays and measurements shown in this manual are
typical. They will vary dependent on the condition of the

Demo Board battery.
Q‘:?
N NOTE

ENVIRONMENTAL CARE
Your ScopeMeter contains a Nickel-Cadmium bat-
tery. Do not dispose of this battery with other solid
waste. Used batteries should be disposed of by a
qualified recycler or hazardous materials handler.
Contact your authorized FLUKE Service Center for
recycling information.
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Single Channel Connection J%\
with HF Adaptor N ' / =

=_9

Single Channel Connection
with Mini Testhook

Dual Channel Connections
with Mini Testhooks

Dual Channel Connections
with HF Adaptors

Figure 3 ScopeMeter connections for High Frequency Electronic Measurement



Single Channel Single Channel Connection
Connection with High with Industrial Alligator Clip
Voltage Testpin (PM9084/001) & AC20

Dual Channel Connections

Single Channel
Connection with High with Industrial Alligator Clip
Voltage Tesipin & AC20 (PM9084/001) & AC20

Figure 4 Input connections for Isolated Ground Heavy Duty Industrial Measurements



Section 1

Introducing Your ScopeMeter

Contents
SCOPEMETER FEATURES .................... 1-2
HOLSTER ......oviverrirnarnrnnnaresnnesnnos 1-2
TILTSTAND ... oviei it iiiiiinnaenan e sranns 1-3
POWERING SCOPEMETER . ................... 1-4
BATTERYCHARGING ............c.ccvnnnnnn 1-5
Battery Savefeature ............cooiiianes 1-5
MEASUREMENT CONNECTIONS ............... 1-6
Meter INpUtS ..« vvvvevvnerirrreiieraan e 1-6
Scope INputs . ..ovviii i 1-6
Common Ground, Channels AB .............. 1-6
Input/Output Terminal Ratings ................ 1-6
RS-232-C Optical Interface Connection ........ 1-6
READING THEDISPLAY ............c0cvvvnnnn 1-7
Top Display (Scope Mode Only) .............. 1-7
Main Display - . oo v vivnnnr i 1-7

Right Display (including Pop-Up Menu) ......... 1-7

Bottom Display ......ccovviviiiiiiianinns 1-7
Message Bars .....cvovvveiiiiiiiniinenns 1-7
USINGTHEKEYS ......cc0ivivrvnearvnrrnnns 1-8
GETTINGSTARTED ...........ccoviivninnnns 1-8
ADJUSTING THEDISPLAY ................... 19
1070111 -1 ST T 1-9
Backlight ......covvvverveiiiiiinnnees 1-9
PiCtUre . oovvivev e i sin e earaassanaes 1-9
T 1« IR TR 1-10
SELECTYOURPROBETYPE ................ 1-10
DEFAULT STARTUP PROBETYPE ............ 1-10
Default Startup 10:1 (Master Reset) .......... 1-10
Default Startup 1:1 . ... ovveii it 1-11
AUTOSET ....covviiivinviriaarrnrenannns 1-11
UNDO ..oiitiiiieirneacnioananarsnsnanan 1-11

USING THE DEMONSTRATION (DEMO) BOARD . 1-12



1-2

93/95/97 Users Manual

SCOPEMETER FEATURES

Your ScopeMeter combines the capabilities of a dual-trace,
digital storage oscilloscope 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:
@ Dual Trace, 50 MHz Bandwidth Scope.

® 25 million samples-per-second, 40 ns glitch capture
capability.

® 3 2/3digit, 3000-Count Digital Multimeter (DMM).
@ Menu-Driven Operator Interface for easy operation.

® Storage of 10 front panel setups (Meter and Scope
Modes) allows for semi-automated operation.

® Digital storage for eight waveforms.

® Simultaneous display of four waveforms (any combina-
tion of live and stored) allows for useful comparisons.

@ Auto set configures ScopeMeter to select the best volit-
age and time base setting 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 aliow
for testing in real-life environments.

® A Quick Operating Guide, found in the ScopeMeter
holster, serves as a useful reference.

HOLSTER

The ScopeMeter is cradled in a custom yeliow holster that
provides shock protection during rough handling. All keys
and connections are accessible with the holster in place.
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

The ScopeMeter is equipped with a multipurpose tilt stand,
allowing viewing from different angles. The stand can also
be used to hang the 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.

QN

Figure 1.1 Multi-Position Stand
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POWERING SCOPEMETER

ScopeMeter can be powered from any of the following

sources. Refer to Figure 1.2

® Internal Battery Pack

A PM9086/001 Rechargable NiCad Battery Pack
comes installed in every ScopeMeter.

C Cell Batteries
You can use four alkaline batteries in place of the

NiCad Battery Pack. (The charger is defeated when
standard C cells are installed).

AC Adapter

The PM8907 Power Adapter/Battery Charger powers
ScopeMeter from a standard ac outlet. ScopeMeter can
be used during battery charging. Verify that your local
line voltage is appropriate before using the Power
Adapter/Battery Charger to power ScopeMeter and/or
charge the battery pack.

See Appendix 8C for more information.

Automotive Adapter (optional)

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

Refer to Section 7 for battery replacement instructions.

Figure 1.2 Power connections
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BATTERY CHARGING

/\ WARNING

TO AVOID ELECTRICAL SHOCK, 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 Power Adapter/Battery Charger low
voltage plug into ScopeMeter's POWER ADAPTER

connector.

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

At power on, 8 FIER or Il FOUEREE]
displayed to indicate the power source.

During operation, when the batteries are low, a blinking
battery symbol [E8 appears in the lower left coner of
the display. When this occurs there is typically more
than 30 minutes operating time left.

3. The PM8907 trickle charges the batteries, so no dam-
age can occur if you leave ScopeMeter charging for
long periods e.g., through the weekend. Typically
16 hours recharge provides 4 hours of use.

Battery Save feature

When operated only on batteries, ScopeMeter conserves
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:

auto shutdown in 9 minutes!!

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

If Meter Record or Scope Record mode is on, ScopeMeter
continues recording even if no key entries are made.
Although recording will continue if the batteries are low,
retention of waveform and setup memories is not jeopar-
dized.

If the POWER ADAPTER is connected, there is no auto-
matic power shutdown.
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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 -i¢=). This
arrangement is shown in Figure 1.3. All four connections
are positioned within a protective recess at the top of the
instrument.

The banana jacks are also used as Signal Generator
Output.

EXT TRIGGER i
GENERATOR OUT
TCOM mVQ e

A

AI.LIHPIII'SMV—-——}
SEE WARNING ON REAR

CHANNEL A CHANNEL B

8T718

Figure 1.3 Measurement Connections

Meter Inputs

in Meter Mode, ScopeMeter inputs are the red safety
CHANNEL A BNC jack for Y~ and V= measurement
functions. The red safety banana jack is used for <4~, and
Q measurement functions, and for accessory measure-
ments MV= . For low frequency measurements (up to
about 2 MHz), ground can be connected to the black safety
banana jack.

Scope Inputs

In Scope Mode, ScopeMeter inputs are the red safety
CHANNEL A BNC jack and at the grey safety CHANNEL B
BNC jack. For low frequency measurements (up to about
2MHz), ground can be connected to the black safety
banana jack.

The red safety banana jack also serves as an input
connection for an external trigger.in Scope mode or as an
output connection for the signal generator. This signal
generator can provide voltage or current output.

Common Ground, Channels A B
The ScopeMeter uses a three-lead connection system for
dual channel, isolated (electrically floating) measurements.

Input/Output Terminal Ratings

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

RS-232-C Optical Interface Connection 98 98]

The PM9080/001 optically isolated RS-232-C interface
adapter can be connected to ScopeMeter for printer output
and computer interface. This adapter is optional.
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READING THE DISPLAY

The ScopeMeter display presents you with a great deal of
information. The major part of the display is always
devoted to the meter reading or scope waveform. The top,
bottom, and right-side display area describes the reading
or waveform much more precisely. Refer to Figure 1.4
during the following discussions.

TOP DISPLAY

A SvAC 10:1PROBE B 2V OFF 10:1PROB
10ms/DIV Trigiaf
L T T T T
- RIGHT
LAY

CTURE R
s

I~ PRUBE
cAL #

BOTI'Ob' DISPLAY ST7344

Figure 1.4 ScopeMeter display

Top Display (Scope Mode Only)

Identifies the voltage amplitude, type of signal coupling,
selected probe type for channels A and B, time scale,
trigger source, and trigger slope.

Main Display

Displays the numeric measurement (Meter Mode), actual
or stored waveforms (Scope Mode), or a combination
(Scope Trace display in Meter Mode).

Right Display (including Pop-Up Menu)

Used to display choices accessed with the related softkey
from which you make a selection by pressing the blue =)
keys. Once you make a selection from a pop-up
menu (visibie in reverse video), press (ENTER) to
activate the function. A selected function is indicated by a
large square to the left of the selected item. in some pop-
up menus more than one function can be selected before
the pop-up menu disappears. Press the same softkey to
switch the pop-up menu off again.

‘Bottom Display

Provides choices available through the softkeys and shows
which are active.

NOTE

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

Message Bars
Provide information about the present condition or explain
procedures taking place.
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USING THE KEYS

Figure 1.5 The Keypad

Hardkeys have a predefined function, regardless of
ScopeMeter's mode. Mostly they give access to a menu,
where items can be selected using pop-up menus and
softkeys. The five unmarked blue keys are called softkeys.
These keys change function based on the current mode or
settings. Actual softkey definitions appear on the bottom

display. Softkeys and pop-up menus work together to
provide a complete menu-driven user intertace. The (& )
(2] softkeys are used to choose an item in the pop-up
menu and are indicated by two blue arrows.

NOTE:

Although not so marked, the five blue softkeys
along the top of the keypad are referred to as
).

This approach simplifies references in this manual.

is often the 'ENTER' key, which activates the choice
you highlighted.

GETTING STARTED

This section provides a 10-minute demonstration intended
for those who are not familiar with ScopeMeter. It gives
some hands-on experience, with an emphasis on learning
by seeing and doing. Those who are familiar with
ScopeMeter can skip the following pages and continue to
Section 2.

Press (8 ON, to tum on the ScopeMster. Operaton
begins in the last-known configuration and the LCD Softkey
Menu appears. Factory default settings are used at the first
power up. Subsequent power ups maintain configuration
changes made with keystrokes or through recall of a setup
memory during the previous session. Master Reset is
explained in detalil later in this section.
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ADJUSTING THE DISPLAY

LCD: :
INISEEE] PROBE  PICTURE  GRID BACK
POWER - $ $ LIGHT

v
SOFT SOFT SOFT > [SOFT SOFT
KEY KEv 3 KEY_ 9

LCD Menu

N

® At power on, [=4] Yl DEPTER POUER
displayed in the Bottom Display to indicate the power
source.

Contrast

® Press (2] () to adjust the contrast of the LCD to
your preference. Note that contrast adjustment of the
LCD is stored in the ScopeMeter memory until a new
adjustment is made.

=_ =
2]~

L

Figure 1.6 Contrast adjustment

Contrast adjustment is also available after is pressed.

Backlight >837 ~98(

® Press to activate or deactivate the backlight. Note
that using the backlight shortens battery power opera-
tion time by about '/, hour.

Picture
® Press to activate Scope Mode.

Press ().
Press to enter the PICTURE Pop-Up Menu.

® Use (5] to highlight DOTSIZE 3
® Press {o activate.

You have now changed the trace width to be three dots
wide. In the same way you can select DOTSIZE 1 or2fora
single or doublie dot trace width. In the PICTURE Pop-up
menu you can aiso choose the DOT JOIN function which
gither shows the individual measurement samples or joins
them together to give a continuous trace.

REVERSE allows you to select positive or negative video
of the LCD.
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Grid

® Press to enter the GRID Pop-Up menu. Choose
FULL, QUADRANT, or BORDER.
BORDER provides only a perimeter line with time and
amplitude division marks.
QUADRANT adds horizontal and vertical center-lines
as additional reference points to the border display.
FULL adds a crosshatch pattern based on the horizon-
tal time and vertical amplitude divisions on the display.

BORDER QUADRANT FULL

Figure 1.7 Grid selection

SELECT YOUR PROBE TYPE
To prevent measurement errors, at power up ensure that
your ScopeMeter is adapted to your probe.

® Press 1o enter the PROBE CAL Pop-Up menu.
Select the probe type for channel A and channel B
(1:1, 10:1, 100:1, or 1000:1). Note that the PM8918

probes, delivered with the ScopeMeter, have an atten-
uation of 10:1.

For accurate measurement periodic probe dc calibration
and ac adjustment are necessary. This is explained in
Section 7, "User Maintenance".

DEFAULT STARTUP PROBE TYPE
Default Startup 10:1 (Master Reset)

1. Turn ScopeMeter off.
2. Press and hold (0],

3. Press and release 55.
ScopeMeter turns on, and you shouid hear a double
beep, indicating the master reset was successful. The
pop-up menu should display 10:1 probe.

Perform a Master Reset to make sure that your Scope-
Meter is in the default starting condition. Master Reset sets
ScopeMeter for using 10:1 probes. Refer to Section 4 for a
further discussion of the Master Reset procedure.

CAUTION

A Master Reset erases everything stored in
setup and waveform memory. Never perform a
Master Reset unless you are prepared to lose
everything you stored in memory.
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Defauit Startup 1:1

1. Turn ScopeMeter off.

2. Press and hold &1

3. Press and release (5.
ScopeMeter turns on, and you should hear a single
beep. The pop-up menu should display 1:1 probe. This
feature is very useful when using the direct test leads or
1:1 probes.

AUTO SET

For quick operation, ScopeMeter is equipped with an
AUTO SET function. This function optimizes the range in
Meter mode or sets the parameters (timebase and ampli-
tude) in SCOPE mode. Often, you will only need to press
to obtain a meaningfull display. You can redsfine
"Auto set" configuration to your own preference. Refer to
Section 4 for a further discussion of redefinition of Auto set.

UNDO >sa” o8

Press to step back through preceding key/display
configurations; you can take 10 steps back in this fashion.
Use it when you made a mistake in operation.
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USING THE DEMONSTRATION (DEMO) BOARD

During the Quick Meter and Quick Scope Operation you will
use the Demo Board that is included with your ScopeMeter
kit. Before making any measurement, take care of the
safety precautions that are given on page V. The setup for
this demonstration is given in Figure 1.8.

® Connect the red scope probe to TP2.

For the Meter and Scope Demonstration, continue with
Quick Meter Operation.

NOTE

This signal does not produce perfectly stable meter
readings. The displays and measurements are
typical. They will vary dependent on the condition of
the Demo Board battery.

Figure 1.8 ScopeMeter Demonstration Connections




Introducing your ScopeMeter

4

HOLD

e

HOLD
N

Perform a Master Reset to turn ScopeMeter on..

Activates Meter Mode. All five softkey definitions in the bottom display now change to
meter function identifiers. The ScopeMeter has a Digital Multimeter Mode (DMM) to
display the measured result in a numerical value. (Ensure the probe range is 10:1, as
indicated in the pop-up menu. If necessary, select the 10:1 probe type). ScopeMeter

displays about Vrms AC "3.400" and V DC "2.140".

Vrms AC

3400

vV DC

2137

oo
Sms/DIV RUTO
LCh:
w PROBE PICTURE BACK
CAL ¢ 2 LIGHT

Pop-up menu changes to 30V manual range; screen displays Vrms AC "03.40" and

Vv DC "02.14"

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

Press this key once again to resume new measurements.

Continued to next page

Quick Meter Operation
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Ao ScopeMeter automatically assumes a new setup that is optimized for measuring the
actual input signal.

HAE Activates V& Mode. ScopeMeter displays the Vrms result in a numerical value, but an
additiona! scope trace now gives a graphical representation of the waveform.

ﬁ"""a‘ Keyw not possible in this Scopefleter mods EEETIGCHIGCNGE N TRIEEY]
only in the Scope Mode. ScopeMeter operation continues uninterrupted. After a few
seconds, this message clears itself from the display.

® 2T Activates the MODE Pop-Up Menu. Press (&) (=] to highlight FREQUENCY.

s Press the fifth softkey (ENTER) to activate FREQUENCY. ScopeMeter now displays the

frequency in a numerical value of about Hz "32.00",

This completes the Quick Meter Operation demo, continue with Quick Scope Operation.

Quick Meter Operation
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If you have not done so already perform step 1 of the Quick Meter Operaton.

® Activates Scope Mode.

® This always gives you a readable display. An image of the signal appears on the display.
The top display shows the attenuator, probe, timebase and trigger information.

10ms/D1Y Trig:s.
T 3 T T

A SV AC 10:1PROBE B‘ JZVOFFIBHPROBE
9
T T

0 N

-} poars) Al e

RUN

SCOPE

SINGLE iiﬂ? CaP MIN MAX TRIGGER
IGEEDIY on A at SO%

® M chA The waveform amplitude decreases. The attenuator scale in the top display changes
to a less sensitive range.

® s TIME The number of periods of the waveform increases. The timebase scale in the top display
changes to a slower time /DIV.

® v chA The waveform shifts upwards.

® MOVE @ The waveform shifts o the right on the display.

Continued to next page

Quick Scope Operation
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® Take a look at the Trigger Softkey Menu now.
ROFT 4 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 EXT is selected, ScopeMeter's
External Trigger input supplies the trigger.

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

@
ﬁ
N

2ofT3 This enables the Trigger LEVEL function. The level value is displayed below LEVEL in
the Right Display, and is visualized by the a| icon on the left edge of the display.
Ensure also that RUN is displayed underneath the level value as an indication that your
ScopeMeter is triggered.

@ @ Adjust the trigger level: the a [ icon moves upwards as you change the trigger level.
When the level is more than the signal value, RUN changes into NOTRIG, and the
display becomes unstable: your ScopeMeter is no longer triggered.

®@ Return to Scope Mode menu.

® TS This sets the trigger level automatically to 50% of the waveform amplitude, so that
ScopeMeter is always triggered on a signal.

5 Turn ScopeMeter off again.

You are now able to operate ScopeMeter's basic functions in routine applications. Continue with Sections 2 and 3 fora
more detailed discussion of the Meter Mode and Scope Mode.

Quick Scope Operation
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METER MODE CONNECTIONS

In Meter Mode, use the red safety CHANNEL A BNC-jack
for V& and V= measurement functions. When you use
the PM8918 probe, select the 10:1 probe type for correct
decimal readout (see Section 1). The red safety banana

jack is used for mY= , -, and {2 measurement functions. .

Use the black safety banana jack as common ground for
signals upto about 2 MHz. Measurement connections for
the Meter Mode functions are shown in Figure 2.1

Vrms AC, VDC

CHANNEL A

Figure 2.1 Meter Mode Connections
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METER AUTO-MEASUREMENT FUNCTION

At power-on, the ScopeMeter starts with the settings that
were active at power-off. If the ScopeMeter is in a lower
Meter Mode menu, or in Scope Mode, press the key
twice to access ac plus dc Voltmeter display mode. Both
the ac and dc part of the input signal supplied to the red
input BNC of channel A are separately displayed.

The Meter Mode has an auto-measurement function. This
function automatically ranges the signal supplied to chan-
nel A without making any additional meter settings.

Choose a meter function with any of the five softkeys:
Va , V= ,mV=, ¢, orQ

Vrms AC

340

vV DC

213

Sms-DIV AUTO
LCD:

w PROBE PICTURE
CAL % $

CHANNEL A

+CONTE

BACK
LIGHT
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METER FUNCTIONS AND METER RANGES

Vx V= mV= »

-

METER:

DISPLAY  ALERT ZERO FAST ~ MANUAL

MODES$ ) A SMOOTH RANGE
Meter Softkey Menus

play with meter digits and a scope trace. You can also
select ac or dc input coupling, time base speed, and the
range of both the scope trace and meter display.

Input Coupling: When Vrms AC is selected, press to
select the type of input coupling for channel A. when the
display shows "Vrms AC", an ac-coupled input is selected.
When the display shows "Vrms AC+DC", dc-coupled input
is selected.

When a meter function is selected, the softkey menu gives
the corresponding specific function control menu. The
display changes into a combined meter display and scope
trace display. In addition the numerical representation the
ScopeMeter automatically shows a "5 division scope
trace". In manual ranging, the ranges are selected with the
(2 and (] keys or with CHANNEL A (™) | v }. Available
ranges and the highlighted selected range are shown on
the right side of the display.

Press to select the desired time base. In V& and
V=, you can select time bases from 1 is to 100 ms/div. In
mV= , -i=, and Q, the time base is fixed at 5 ms/div.

Vx Channel A is used for the input to measure Vrms
AC (Alternating Voltage Root-Mean-Square) signals,
resulting in a 3000-count meter display or a combined dis-

Yrms AC+DC

03399

136V RANGE
10:1

CHANNEL A

+FAMHGE

1BmesDIVMANUAL 31.B1Fz  25.0%n+
METER:

DISPLAY ALERT ZERO  FAST  AUTO
MODES$ 2 SMOOTH RANGE
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V= Direct Voltage function. Signals supplied to chan-
nel A are measured. The measurement result is displayed
in a 3 %,-digit display and a scope trace. For the 10:1 scope
probe the actual ranges are 3V, 30V, 300V, and 3 kv.

mV= Direct milliVolt function. Signals supplied to the
mV Q - and COMmon banana jack inputs are mea-

sured. The measurement result is displayed as a 3 %/5-digit ’

display and a scope trace. The ranges are 300 mV and 3V.
The time base is fixed at 5 ms/DIV.

-4 Diode test function. Using the function, a diode
connected to the mV Q -~ and COMmon banana jack
inputs can be tested. The measurement current through
the diode is 0.5 mA. The RED banana jack is the high input
while the BLACK one is the low. The result is dispiayed as
the forward or reverse voltage of a diode. The time base is
fixed at 5 ms/DIV and the attenuator at 3V.

NOTE

In the diode and resistance test function the black
COMmon banana jack is not connected internally to
the common of the scope BNC inputs of channel A
and B.

Q Resistance function. A resistor connected to the
mV Q & and COMmon banana jack inputs is measured.

The RED banana socket is the high input while the BLACK
one is the low. The time base is fixed at 5 ms/DIV.

NOTE

In the diode and resistance test function the black
COMmon 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 3%,-digit dis-
play. The ranges are 30Q (manual only), 300, 3 k€2,
30 kQ, 300 kQ, 3 MQ, and 30 MQ. A beeper waming is
generated at <5% of a selected range in Manual Range
Mode. The beeper warning is turned on with ALERT ))).

Manual/Auto Range

From each Meter function, you can toggle between manual
and auto ranging by pressing {except diode test
function).

in manual range, the ScopeMeter input attenuator range
can now be changed by pressing (&) (2] or the
CHANNEL A (™ |v] key. If in auto range, this switches
automatically to manual range. An overview of the ranges
and the highlighted selected range is shown on the display.

Select the desired time base range by pressing _me =
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Ranges available for each function are shown in Figure 2.2,

vV V= my= » o}

g &2 B EY EF

"1 *10 *100 *1000

PROBE | PROBE | PROBE | PROBE
*300
300mV | |soomv] - | 3000
av| av av 3ka
sov| sov | sov 30k
»300v| 3o0v | 300V | 300V 300kQ
*akv | akv| 3k amo
*30kV | 30KV 3oMQ

* 300KV

V250V 25kv  25kV 250KV * MANUAL range only

Figure 2.2 Meter Ranges

Auto ranging (automatic setting of the attenuator and time
base) is selected when you do any of the following actions:

® Press (%%).
® Press from each Meter function.
® Select a new Meter function.

NOTE

in the Q function, the 30Q range can be selected
only in manual ranging.

DISPLAY MODES

Once you have selected a specific Meter function, you can
access the Display Modes Pop-Up Menu by pressing &)

FREQUENCY Select frequency to display the frequency
of the input signal in a numerical value. Measures the fre-
quency of the input signal in Vrms AC, Vrms AC + DC, and
V DC functions. Frequency counter resolution is four full
digits, for example: 31.97 Hz.

MANUAL

Hz
313

1 g T I8

CHANMNEL @A

FRARGE

\Ome DIVHANUAL — 4.00v:  25.0%n+

METER:
DISPLAY ALERT  ZERO FAST AUTO
MODES# »m a SMOOTH  RANGE
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DUTY CYCLE Select duty cycle to display the relative
on-to-off time of a varying input signai. It is shown as a
percentage figure. You must select DUTY%+ or DUTY%-
to display the duty cycle of the input above or below the

reference level.

TRACEDISP  Trace display tumns the scope trace off
and on. In Vims and VDC functions, the frequency and
duty cycle values are also displayed if the trace is tumed
off. Trace display is on by default when a meter function is
selected.

DUTY%+

0250

i 3av

CHANMEL A

AUTOD

47

I g

*RAMGE

|G DTV MANUAL 31.82Hz  3.96Vx
METER 8

DISPLAY ALERT ZERO  FAST  MANUAL
MODES® W a SMOOTH RANGE

Vrms AC+DC

0399

0250 D%+
3182 Hz

Sms-DIV AUTO

METER:

DISPLAY ALERT  ZEROD FAST  WMANUAL
MODES# w» & SMOOTH  RANGE

CHANNEL A

AUTO
RANGE
19:1

FRAMGE

Refer to the end of this section for a detailed description of
all other functions in this pop-up menu (%A, Scaling, and
Volit Math).
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TOUCH HOLD ®

Touch Hold captures the next stable measurement and a
beep indicates that a measurement has been made. When
first switched on, the numeric display is frozen (held) until a
stable measurement is detected. Stable measurements are
defined as within +100 display counts for 1s; and above
200 display counts in VDC and mVDC, 300 display counts
in VAC, and below overload (OL) in Q and diode test. HLD
is displayed in large non-reverse characters when Touch

Hold is active.
The following procedure can be used for Touch Hold:
1. Press and measure the signal.

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

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

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

5. Press (BR) to return to normal measurement mode.

[0} CJ"? ® [V.. AC
-$ : 2.000 wo
2VACms Q))) /\V/\:v

Figure 2.3 Touch Hold

NOTE

Touch Hold is not available with the FREQUENCY
or DUTY CYCLE display modes, FAST SMOOTH,
and the Meter Record mode. HLD is displayed in
reverse characters for these functions.

Dispilay hold

You can press at any time to freeze the displayed
reading. HLD appears in the display (reversed or non-
reversed). Press a second time to resume the display
updates.
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METER RECORD >esl

Press to record the maximum (MAX), average (AVG),
and minimum (MIN) readings. ScopeMeter continues also
to display the present readings (NOW). Time stamps
appear next to the MAX, AVG, and MIN readings to show
the elapsed time in hours, minutes, and seconds since
Meter Record start to the most recent change in the
respective reading. The AVG time stamp updates
continuously. The MAX and MIN time stamps update only
when new high or low readings are encountered.

Vrms AC

:SLSEJEZNDN

CHANMEL A

3401 MAXsz:
3390 AV s
3383 MINs: e

SmssDIY AUTO  31.84Hz  25.0%XN+

METER:

DISPLAY ALERT  ZERD FAST AUTO
MODESS » &% SMOOTH  RANGE
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Turn Meter Record off again with one of the following
actions:

® Press a second time.

@ Select a new Meter Function,

® Press (3.

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.

ATTENTION

An overload of MAX or MIN will stop the Meter
Record mode. The overloaded value (MAX or
MIN) and the AVG are then displayed in reverse
video and the time stamp of the overloaded
value is stopped.

Vrms AC

3400

AT MA X e

SRS AV
0039 MI

Jms-DIV AUTO  31.95Hz

METER :
DISPLAY ALERT  ZERO
MODES#% » &%

CHANNEL A

MANUAL|

G QOGkr
@9:55
N Rachr

646

23.1%xn+

*FAMGE

FAST AUTo
SMOOTH  RANGE
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ALERT

From any Meter function menu, press &2 to activate an
audible alert signal. ScopeMeter will warn you with a beep
when the measurement changes more then 100 digits. In
resistance (Q) function ALERT also warns you when the
measurement falls to less than 5% of the measurement

range.

ZERO A

Press 1o set the current reading as the zero reference
point. Subsequent readings are displayed as units. of
variation from this point. This feature is useful when you
need to monitor input activity in relation to a known good
value. The zero function can also be used with dBV, dBm,

dBW or Audio Watts.

FAST/SMOOTH

Select (FAST) to speed up the refresh rate in the
measurement result display. A fast refresh rate is useful
when you are making adjustments and must see the result-

ing reading as quickly as possible.

Select (SMOOTH) to average readings over the last
six seconds. It reduces the influence of noise or unstable

input signals.

DISPLAY MODES (cont.)

Meter Display Modes Pop-up Menu also offers advanced
measurements such as %A, Scaling, and Volt math. To use
these functions, select a specific meter function, and press
to access the Display Modes Pop-Up Menu.

%A 98’

Percentage change (delta) uses the present reading as a
relative reference. The display then shows a percentage,
representing the difference between each new reading and
the relative reference.

%A appears in the definition and next to the function
description.

A new reading is calculated with the following formula:

new reading—ref.reading) % 100%

%Areading = ( ref.reading
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The figure below shows percentage change (tolerance)
when measuring a resistor:
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Scaling >ssZ

Scaling displays the present measurement result with
respect to a defined range with a 0% and 100% vaiue.
Entering the 0% and 100% values automatically selects
SCALE ON.

The scaled display value is calculated using the following
formula:

new reading—0% value
100% value-0% value

% reading = ( )x 100

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 0%.

5. Press to store the displayed value as 0%.

6. Repeat actions 2 to 5 for the 100% value.

The display now gives a scaled % readout. To stop scaling
do one of the following:

@ Select another function.

® Press (DISPLAY MODES), highlight SCALE ON
in the Scaling section of the menu, and press §'8).
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As long as 0% and 100% remain defined, you can toggle
Scaling on and off as needed.
A typical scaling display is shown in the figure below:
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Volt math >pgl

Use one of the Volt math selections to display the
measurement in dBV (decibel Voits), dBm (decibel
milliwatt), dBW (decibel Watt), or Audio Watt. For dBm,
dBW, and Audio Watt, a range of reference impedances
can be selected next by pressing (&) or (2], for
example Rload.

For dBm, the following reference impedances can be
selected: 50, 60, 75, 93, 110, 125, 135, 150, 250, 300, 500,
600, 800, 900, 1000, and 1200€2

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

Using Meter Record Mode to Set Scale
Values 38’

The Meter Mode Softkey Menu also offers you access to a
scaling function when ScopeMeter is in Meter RECORD
Mode. Press DISPLAY MODES; and the Meter
Record Display Modes Pop-Up Menu appears.
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. Press 1o activate this selection.
. Press (&1, then highlight MAX as 100%.

. Press again.

. Since these entries set up a valid range, ScopeMeter

begins scaling with a display similar to the one in next
figure which was created by disconnecting the probe:

Figure 2.4 Meter Record Display Modes Pop-Up Menu

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

1. Press (&) (] to highlight MIN as 0%.

zVrms AC

0816™"

CHANMEL A

+1001 MAXs
+0856 AVGa
+0000 MI Nz

Sms~DIV AUTO 31.79Hz  25.0%n+

METER :
DISPLAY ALERT  ZERD FAST AUTO
MODES#® n o SMOOTH  RAMGE




Using the Meter

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

L o diwide by O ey

NOTE

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

Using Meter Record Mode to Set Zero Value

Meter Record Zero views the relative readings in units
appropriate for the function and range selected. When in
Meter RECORD Mode, press ZERO A, and the Meter
Record Zero Pop-Up Menu appears. You can now select
NOW, MAX, AVG, or MIN as a zero reference value.

Use & for
ZERD
(&) [
s HAX
(=2 |
& OFF

ENTER

&

Figure 2.5 Meter Record Zero Pop-Up Menu
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Press to access the menu. Then press (&) (%] to
highlight your choice, followed by to activate the
selection.

AVrms AC
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