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LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under normal use and service. The warranty period is three years for the
test tool and one year for its accessories. The warranty period begins on the date of shipment. Parts, product repairs and services are warranted for 90 days.
This warranty extends only to the original buyer or end-user customer of a Fluke authorized reseller, and does not apply to fuses, disposable batteries or to any
product which, in Fluke's opinion, has been misused, altered, neglected or damaged by accident or abnormal conditions of operation or handling. Fluke
warrants that software will operate substantially in accordance with its functional specifications for 90 days and that it has been properly recorded on non-
defective media. Fluke does not warrant that software will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user customers only but have no authority to extend a greater or different
warranty on behalf of Fluke. Warranty support is available if product is purchased through a Fluke authorized sales outlet or Buyer has paid the applicable
international price. Fluke reserves the right to invoice Buyer for importation costs of repair/replacement parts when product purchased in one country is submitted for
repair in another country.

Fluke's warranty obligation is limited, at Fluke's option, to refund of the purchase price, free of charge repair, or replacement of a defective product which is returned to
a Fluke authorized service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send the product, with a description of the difficulty, postage and insurance
prepaid (FOB Destination), to the nearest Fluke authorized service center. Fluke assumes no risk for damage in transit. Following warranty repair, the product will be
returned to Buyer, transportation prepaid (FOB Destination). If Fluke determines that the failure was caused by misuse, alteration, accident or abnormal condition of
operation or handling, Fluke will provide an estimate of repair costs and obtain authorization before commencing the work. Following repair, the product will be
returned to the Buyer transportation prepaid and the Buyer will be billed for the repair and return transportation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, WHETHER ARISING FROM BREACH OF
WARRANTY OR BASED ON CONTRACT, TORT, RELIANCE OR ANY OTHER THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation of incidental or consequential damages, the
limitations and exclusions of this warranty may not apply to every buyer. If any provision of this Warranty is held invalid or unenforceable by a court of competent
jurisdiction, such holding will not affect the validity or enforceability of any other provision.

Fluke Corporation, P.O. Box 9090, Everett, WA 98206-9090 USA, or
Fluke Industrial B.V., P.O. Box 90, 7600 AB, Almelo, The Netherlands
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SERVICE CENTERS
To locate an authorized service center, visit us on the World Wide Web:
http://www.fluke.com
or call Fluke using any of the phone numbers listed below:
+1-888-993-5853 in U.S.A. and Canada
+31-40-2675200 in Europe
+1-425-446-5500 from other countries
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Introduction

Introduction
A\ Warning
Read “Safety Information” before using this
instrument.

The descriptions and instructions in this manual apply to
all ScopeMeter 190 Series Il versions (hereafter referred
to as the instrument or as the test tool). The versions are
listed below. The version 190-x04 appears in most
illustrations.

Input C and Input D, and the Input C and Input D selection
keys (N2 and 20 ) are only present on the
versions 190-x04.

Version Description
190-062 Two 60 MHz Scope Inputs (BNC),
One Meter Input (banana jacks).
190-102 Two 100 MHz Scope Inputs (BNC),
One Meter Input (banana jacks).
190-104 Four 100 MHz Scope Inputs (BNC)
190-202 Two 200 MHz Scope Inputs (BNC),
One Meter Input (banana jacks).
190-204 Four 200 MHz Scope Inputs (BNC).
190-502 Two 500 MHz Scope Inputs (BNC),

One Meter Input (banana jacks).
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Unpacking the Test Tool Kit Note

The following items are included in your test tool kit: When new, the rechargeable Li-ion battery is not
fully charged. See Chapter 7.

FlukeView Activation

Activation key
xxxxx - [xxxxx - |xexxe

pEMo | |

12345 - 12345 - 12345

CATII 1000V

CATII 1000V -
CAT I 600V

®

Figure 1. ScopeMeter Test Tool Kit
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Unpacking the Test Tool Kit

All Fluke 190 Series Il versions include the following items:

#

Description

The Fluke 190-062, 190-102, 190-104, 190-202 and
190-204 include also:

1

ScopeMeter Test Tool including
— side strap

— battery pack BP290 (models 190-xx2) or
BP291 (models 190-xx4 and 190-5xx)

Hang Strap (see Chapter 6 for mounting
instructions)

Power Adapter (country dependent)

USB interface cable for PC connection (USB-A
to mini-USB-B)

Safety Information sheet + CD ROM with Users
Manual (multi-language) and FlukeView
ScopeMeter Software for Windows demo
package (with restricted functionality)

# Description

7 | Voltage Probe Set (red)

8 | Voltage Probe Set (blue)

9 | Voltage Probe Set (gray), not for 190-xx2

10 | Voltage Probe Set (green), not for 190-xx2
Each set includes:
a) 10:1 Voltage Probe, 300 MHz (red or blue

or gray or green)

b) Hook Clip for Probe Tip (black)
c) Ground Lead with Mini Alligator Clip (black)
d) Ground Spring for Probe Tip (black)
e) Insulation Sleeve (black)

13 | Test Leads with test pins (one red, one black),

Shipment box (basic version only)

for models 190-xx2 only.
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The Fluke 190-502 includes also:

Description

Voltage Probe Set (red)
Voltage Probe Set (blue)

Each set includes:

a) 10:1 Voltage Probe, 500 MHz (red or blue)
b) Hook Clip for Probe Tip (black )

c) Ground Lead with Mini Alligator Clip (black)
d) Ground Spring for Probe Tip (black)

e) Insulation Sleeve (black )

f) Probe Tip to BNC Adapter

g) 50 Ohm Terminator

Fluke 190-xxx /S versions include also the following items
(SCC290 kit):

# Description

14 | FlukeView ScopeMeter Software for Windows
activation key (converts FlukeView DEMO
status into full operational status).

15 | Hard Shell Carrying Case

13

Test Leads with test pins (one red, one black).
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Safety Information: Read First

Safety Information: Read First

Read all safety information before you use the product.

Specific warning and caution statements, where they
apply, appear throughout the manual.

A “Warning” identifies conditions and actions
that pose hazard(s) to the user.

A “Caution” identifies conditions and actions
that may damage the product.

The following international symbols are used on the
product and in this manual:

See explanation in
manual

Safety Approval

Battery Safety
Approval

Recycling information

Direct Current

Do not dispose of this
product as unsorted
municipal waste. Go to
Fluke's website for
recycling information.

o I O

=
=]
2
B
S

©S @

Double Insulation
(Protection Class II)

Earth ground

Conforms to
relevant Australian
standards

Conformité
Européenne
Alternating Current

RoHS China
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A Warning

To avoid electrical shock or fire:

¢ Use only the Fluke power supply, Model
BC190 (Power Adapter).

« Before use check that the selected/indicated
range on the BC190 matches the local line
power voltage and frequency.

e For the BC190/808 universal Power Adapter
only use line cords that comply with the local
safety regulations.

Note:

To accommodate connection to various line
power sockets, the BC190/808 universal Power
Adapter is equipped with a male plug that must
be connected to a line cord appropriate for local
use. Since the adapter is isolated, the line cord
does not need to be equipped with a terminal for
connection to protective ground. Since line cords
with a protective grounding terminal are more
commonly available you might consider using
these anyhow.

A Warning

To avoid electrical shock or fire if a product
input is connected to more than 42 V peak
(30 Vrms) or 60 V dc:

¢ Use only insulated voltage probes, test leads
and adapters supplied with the product, or
indicated by Fluke as suitable for the Fluke
190 Series Il ScopeMeter series.

« Before use, inspect voltage probes, test leads
and accessories for mechanical damage and
replace when damaged.

e Remove all probes, test leads and
accessories that are not in use.

¢ Always connect the power adapter first to the
ac outlet before connecting it to the product.

¢ Do not touch voltages >30 V ac rms, 42 V ac
peak, or 60 V dc.

¢ Do not connect the ground spring (figure 1,
item d) to voltages higher than 42 V peak
(30 Vrms) from earth ground.

¢ Do not apply more than the rated voltage,
between the terminals or between each
terminal and earth ground.
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Safety Information: Read First

¢ Do not apply input voltages above the rating
of the instrument. Use caution when using
1:1 test leads because the probe tip voltage
will be directly transmitted to the product.

¢ Do not use exposed metal BNC or banana
plug connectors. Fluke offers cables with
plastic, safety designed BNC connectors
suitable for the ScopeMeter product, see
Chapter 7 ‘Optional accessories’.

* Do not insert metal objects into connectors.

¢ Use the product only as specified, or the
protection supplied by the product can be
compromised.

e Carefully read all instructions.

¢ Do not use the product if it operates
incorrectly.

¢ Do not use and disable the product if it is
damaged.

* Keep fingers behind the finger guards on the
probes.

¢ Use only correct measurement category
(CAT), voltage, and amperage rated probes,
test leads, and adapters for the measurement.

¢ Do not exceed the Measurement Category
(CAT) rating of the lowest rated individual
component of a product, probe, or accessory.

¢ Do not use the product around explosive gas,
vapor, or in damp or wet environments.

e Measure a known voltage first to make sure
that the product operates correctly.

¢ Examine the case before you use the product.
Look for cracks or missing plastic. Carefully
look at the insulation around the terminals.

¢ Do not work alone.

« Comply with local and national safety codes.
Use personal protective equipment (approved
rubber gloves, face protection, and
flame resistant clothes) to prevent shock and
arc blast injury where hazardous live
conductors are exposed.

¢ The battery door must be closed and locked
before you operate the product.

¢ Do not operate the product with covers
removed or the case open. Hazardous voltage
exposure is possible.

¢ Remove the input signals before you clean
the product.

¢ Use only specified replacement parts.
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Voltage ratings that are mentioned in the warnings, are
given as limits for “working voltage”. They represent

V ac rms (50-60 Hz) for ac sinewave applications and as
V dc for dc applications.

Measurement Category IV refers to the overhead or
underground utility service of an installation.
Measurement Category Il refers to distribution level and
fixed installation circuits inside a building.

Measurement Category Il refers to local level, which is
applicable for appliances and portable equipment.

The terms ‘Isolated’ or ‘Electrically floating’ are used in this
manual to indicate a measurement in which the product
input BNC is connected to a voltage different from earth
ground.

The isolated input connectors have no exposed metal and
are fully insulated to protect against electrical shock.

Fluke 190-062, 190-102, 190-104, 190-202, 190-204:
The BNC jacks can independently be connected to a
voltage above earth ground for isolated (electrically
floating) measurements and are rated up to 1000 Vrms
CAT Ill and 600 Vrms CAT IV above earth ground.

8

Fluke 190-502:

The BNC jacks can independently be connected to a
voltage above earth ground for isolated (electrically
floating) measurements and are rated up to 1000 Vrms
CAT Il and 600 Vrms CAT lll above earth ground.

If Safety Features are Impaired

Use of the product in a manner not specified may
impair the protection provided by the equipment.

Do not use test leads if they are damaged. Examine the
test leads for damaged insulation, exposed metal, or if the
wear indicator shows.

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

Safe Use of Li-ion battery pack

The battery pack Fluke model BP290 (26 Wh)/BP291

(52 Wh) has been tested in accordance with the UN
Manual of Tests and Criteria Part |1l Subsection 38.3
(ST/SG/AC.10/11/Rev.3) — more commonly known as the
UN T1..T8 — tests, and have been found to comply with
the stated criteria. The battery pack has been tested acc.
to EN/IEC62133. As a result they can be shipped
unrestricted internationally by any means.

Recommendations to safe storage of battery pack.

e Do not store battery packs near heat or fire. Do not
store in sunlight.

e Do not remove a battery pack from its original
packaging until required for use.

e When possible, remove the battery pack from the
equipment when not in use.

e Fully charge the battery pack before storing it for an
extended period to avoid a defect.

o After extended periods of storage, it may be
necessary to charge and discharge the battery packs
several times to obtain maximum performance.

o Keep the battery pack out of the reach of children and
animals.

e Seek medical advise if a battery or part of it has been
swallowed.

Recommendations to safe use of the battery pack.

e The battery pack needs to be charged before use.
Use only Fluke approved power adapters to charge
the battery pack. Refer to Fluke’s safety instructions
and Users Manual for proper charging instructions.

e Do not leave a battery on prolonged charge when not
in use.

e The battery pack gives the best performance when
operated at normal room temperature 20 °C £ 5 °C
(68 °F £ 9 °F).

e Do not put battery packs near heat or fire. Do not put
in sunlight.

o Do not subject battery packs to severe impacts such
as mechanical shock.

o Keep the battery pack clean and dry. Clean dirty
connectors with a dry, clean cloth

¢ Do not use any charger other than that specifically
provided for use with this equipment.

e Do not use any battery which is not designed or
recommended by Fluke for use with the Product.

e Take careful notice of correct placement of the battery
in the product or the External Battery Charger.
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Do not short-circuit a battery pack. Do not keep
battery packs in a place where the terminals can be
shorted by metal objects (e.g. coins, paperclips, pens
or other).

Never use a battery pack or charger showing visible
damage.

Batteries contain hazardous chemicals that can cause
burns or explode. If exposure to chemicals occurs,
clean with water en get medical aid. Repair the
product before use if the battery leaks.

Alteration of battery pack: there shall be no attempt to
open, modify, reform or repair a battery pack, which
appears to be malfunctioning, or which has been
physically damaged.

Do not disassemble or crush battery packs

Use the battery only in the application for which it is
intended.

Retain the original product information for future
reference.

Recommendations to safe transport of battery packs

10

The battery pack must adequately be protected
against short-circuit or damage during transport.

Always consult the IATA guidelines describing safe air
transport of Li-ion batteries.

Check-in luggage: battery packs are only allowed
when installed in the Product.

Hand carried luggage: a number of battery packs as
required for normal and individual use is allowed.

Always consult national/local guidelines that are
applicable for shipment by mail or other transporters.
A maximum of 3 battery packs may be shipped by
mail. The package must be marked as follows:
PACKAGE CONTAINS LITHIUM-ION BATTERIES
(NO LITHIUM METAL).

Recommendations to safe disposal of a battery pack.

A failed battery pack shall be properly disposed of in
accordance with local regulations.

Dispose of properly: do not dispose of the battery as
unsorted municipal waste. Go to Fluke’s website for
recycling information.

Dispose in discharged condition and cover the battery
terminals with isolation tape.
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About this Chapter

This chapter provides a step-by-step introduction to the
scope and meter functions of the test tool. The
introduction does not cover all of the capabilities of the
functions but gives basic examples to show how to use the
menus and perform basic operations.

Powering the Test Tool

Follow the procedure (steps 1 through 3) in Figure 2 to
power the test tool from a standard ac outlet.
See Chapter 6 for instructions on using battery power.

@ Turn the test tool on with the on/off key.

The test tool powers up in its last setup configuration.

Chapter 1
Using the Scope and Meter

Figure 2. Powering the Test Tool

11
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Resetting the Test Tool

If you want to reset the test tool to the factory settings, do
the following:

1 @ Turn the test tool off.

2 m Press and hold the USER key.

3 @ Press and release.

The test tool turns on, and you should hear a double beep, .
indicating the reset was successful. Figure 3. The Screen After Reset

4 m Release the USER key.

Now look at the display; you will see a screen that looks
like Figure 3.

12
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Using the Scope and Meter 1
Navigating a Menu

Navigating a Menu

= ®
The following example shows how to use the test tool's
menus to select a function. Subsequently follow steps l
1 through 4 to open the scope menu and to choose an Z— = 7=
item.

WAVEFORM OPTIONS

1 - Press the SCOPE key to display o on. LI
the labels that define the present
use for the four blue function keys
at the bottom of the screen.

READINGS READING WAVEFORH c ’
OH OPTIOHS... @

Note
Fi 4. Basic Navigati
To hide the labels for full screen view, press the ‘gure asic Navigation
CLEAR Kkey. Prgss thg CLEAR' key again to show 3a ce Use the blue arrow keys to
the labels again. This toggling enables you to highlight the item. Press the blue
check the labels without affecting your settings. 3b -?-?,TER k?y tc}acce’ﬂt ghe S?Ie::ti(;)n.
h e next option will be selected.
2 _ OrpEn e .Wa"ef°T"‘ thlons After the last option the menu will
menu. This menu is displayed at e
the bottom of the screen. Actual '
settings are shown on a yellow Note
background. )
S Pressing the blue arrow keys lets you to step
Glitch: Acquisition: Average: Waveform: through a menu without changing the settings.
Hormal 0ff Hormal
R ™ athematics.. To exit the menu at any moment press (L1
Reference... (CLOSE)

13
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Hiding Key Labels and Menus Key lllumination

You can close a menu or hide key label at any time: Some keys are provided with an illumination LED. For an
explanation of the LED function see the table below.

Hide any key label, press again to display the

key label again (toggle function). On: The display is off, test tool is running.

See Chapter 6 ‘Tips’ section ‘Setting
A displayed menu will be closed. the Display AUTO-Off timer .
Off: in all other situations

To display menus or key labels, press one of the yellow

menu keys, e.g. the SCOPE key. On: Measurements are stopped, the screen

is frozen. (HOLD)

You can also close a menu using the [ZI soft key Off: Measurements are running. (RUN)

CLOSE. On: The range key, the move up/down key,

and the F1...F4 key labels, apply to the
illuminated channel key(s).
Off: -

oL On: Manual operating mode.

AUTO Off: Automatic operating mode, optimizes
the trace position, range, time base
and triggering (Connect-and-View ™)

TRIGGER On: signal is triggered

Off: signal is not triggered

Flashing: waiting for a trigger at ‘Single
Shot’ or ‘On Trigger’ trace update.

14
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Input Connections

Input Connections

Look at the top of the test tool. The test tool has four
safety BNC jack signal inputs (models 190—xx4), or two
safety BNC jack inputs and two safety 4-mm banana jack
inputs (models 190-xx2).

Isolated input architecture allows independent floating
measurements with each input.

INPUT A INPUT B A INPUT C INPUT D

Tl 6)
AR (o]

300V v
CAT I¥ T Il CAT IV CAT IX
ALL INPUTS ISOLATED

INPUT A INPUT B

SEE WARNING
[:T:W INFONRER
CAT IV

p s o]
000V CAT oo oy
ALL INPUTS ISOLATED

Figure 5. Measurement Connections

Making Input Connections

To make scope measurements connect the red voltage
probe to input A, the blue voltage probe to input B, the
grey voltage probe to input C and the green voltage probe
to input D. Connect the short ground leads of each voltage
probe to its own reference potential (See Figure 6).

For Meter measurements refer to the applicable section in
this chapter.

A Warning

To avoid electrical shock use the insulation
sleeve (Figure 1 item e)) if you use the probes
without the probe tip or the ground spring.

Notes

—  To maximally benefit from having
independently isolated floating inputs and to
avoid problems caused by improper use,
read Chapter 6: “Tips”.

—  For an accurate indication of the measured
signal, it is necessary to match the probe to
the test tool’s input channel. See section
‘Calibrating the voltage Probes’ in Chapter 7.

15
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Adjusting the Probe Type Settings

1
2 CEE

~
\ : g@
Figure 6. Scope Connections h

16

To obtain correct measurement results the test tool probe
type settings must correspond to the connected probe
types. To select the input A probe setting do the following:

Display the INPUT A key labels.

INPUT A COUPLIHG PROBE A IHPUT A
LLINOEE ol 1:1... OPTIONS..

Open the PROBE ON A menu.

PROBE OH A

Probe Type: Attenuation:

1:1 20:1
Current 10:1 200:1
Temp 100:1

Select the probe type Voltage,
Current, or Temp

Voltage: select the voltage probe
attenuation factor

Current and Temp: select the
current probe or temperature
probe sensitivity
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Selecting an Input Channel

Selecting an Input Channel

To select an input channel, do the following:

mv.

RANGE

Press the required channel key (A...D):

- the channel is turned on

- labels for the F1...F4 keys are
shown. Press the channel key again
to turn the labels off/on (toggle).

INPUT A COUPL IHG PROEBE A IHPUT A
OH S LI/ RE 1:1... OPTIOHS..
- the channel key illumination is turned
on

If the channel key is illuminated, the
RANGE and MOVE UP/DOWN keys
are now assigned to the indicated
channel.

To assign the RANGE and MOVE up
down keys to multiple channels, keep
one channel key pressed, then press
another channel key.

Tip

To set multiple channels to the same range
(V/div) as, for example, input A, do the following:

Select the input A measurement function,
probe setting and input options for all
involved channels

press and hold [0
press I and/or B and/or RN
release

Notice that all pressed keys are illuminated now.
The MOVE UP/DOWN key and the RANGE
mV/V key applies to all involved input channels.

17
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Displaying an Unknown Signal with
Connect-and-View™

The Connect-and-View feature lets the test tool display
complex, unknown signals automatically. This function
optimizes the position, range, time base, and triggering
and assures a stable display of virtually any waveform. If
the signal changes, the setup is automatically adjusted to
maintain the best display result. This feature is especially
useful for quickly checking several signals.

To enable the Connect-and-View feature when the test
tool is in MANUAL mode, do the following:

1 NI\ Perform an Auto Set. AuTO appears at
LU the top right of the screen, the key
illumination is off.

The bottom line shows the range, the time base, and the
trigger information.

The waveform identifier (A) is visible on the right side of
the screen, as shown in Figure 7. The input A zero icon ™
at the left side of the screen identifies the ground level of
the waveform.

18

2 (INNIINY Press a second time to select the
LUICE  manual range again. MANUAL appears
at the top right of the screen, the key
illumination is on.

Aamly 2ms Trig: AT

Figure 7. The Screen After an Auto Set

Use the light-gray RANGE, TIME and MOVE keys at the
bottom of the keypad to change the view of the waveform
manually.
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Making Automatic Scope Measurements

Making Automatic Scope Measurements

The test tool offers a wide range of automatic scope
measurements. In addition to the waveforms you can
display four numeric readings: READING 1 ... 4. These
readings are selectable independently, and the
measurements can be done on the input A, input B, input
C or input D waveform.

To choose a frequency measurement for input A, do the
following:
1 _ Display the SCOPE key labels.

READINGS READING WAVEFORH
OH OPTIOHS...

Open the READING .. menu.

READING 1

Aac... Hz
Adc... Rise time
Aac+dc... Fall time

Power... Pulse...
.. Phase Duty...

Select the reading number to be
displayed, for example READING 1

4 ca Select on A. Observe that the
highlight jumps to the present
measurement.

5 c% Select the Hz measurement.

Observe that the top left of the screen displays the Hz
measurement. (See Figure 8.)

To choose also a Peak-Peak measurement for Input B as
second reading, do the following:

1 = Display the scoPE key labels.

READINGS READING WAVEFORM
OHN T OPTIONS...

Open the READING .. menu.

READING 1

Aac... Hz

Adc... Rise time

Aac+dc... Fall time
- Power... Pulse...
.. Phase Duty...

READINGS
NE2 3 4

3 Select the reading number to be
displayed, for example READING 2

4 cﬁ Select on B. The highlight jumps
to the measurements field.

19
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5 c% Open the PEAK menu.

Peak Type:

Poak Max i
Peak-Peak o
Peak Min ¥

6 cﬁ Select the Peak-Peak
measurement.
Figure 8 shows an example of the screen with two

readings. The character size will be reduced when more
then two readings are on.

A 55] kHz |B 157 myuz AUTO =

A=2 U B=50m

4ps Trig: AT
READINGS I READING I WAVEFORM
OH_ 115 OPTIONS...

Figure 8. Hz and V peak-peak as Scope Readings

20

Freezing the Screen

You can freeze the screen (all readings and waveforms) at
any time.

1 Freeze the screen. HOLD appears
RUN at the right of the reading area.
The key illumination is on.
2 Resume your measurement. The
RUN key illumination is off.
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1

Using Average, Persistence and Glitch
Capture

Using Average for Smoothing Waveforms
To smooth the waveform, do the following:
1 Display the SCOPE key labels.

Open the WAVEFORM OPTIONS
menu.

WAVEFORM OPTIOHS

Glitch: Acquisition: Average: Waveform:

Hormal Off Hormal
Off Fast On... Persistence...
Full Mathematics...

Reference...

w

Jump to Average:

]
4 c%

Select On... to open the AVERAGE
menu.

fiverage Factor:

fverage:

Average 2 Hormal
fiverage 4 Smart
fAverage §

Avarage 64

Select Average factor: Average
64. This averages the outcomes
of 64 acquisitions.

5‘%
6‘%

Select Average: Normal (normal
average) or Smart (smart
average, see below)

You can use the average functions to suppress random or

uncorrelated noise in the waveform without loss of

bandwidth. Waveform samples with and without smoothing

are shown in Figure 9.

Smart average

In the normal average mode occasional deviations in a
waveform just distort the averaged wave shape, and do
not show up on screen clearly. When a signal really
changes, for instance when you probe around, it takes
quite some time before the new wave shape is stable.
With smart averaging you can quickly probe around, and
incidental waveform changes like a line flyback in video
show up on screen instantly.

21
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AUG 64 <

122 AUTO Using Persistence, Envelope and Dot-Join to
Display Waveforms
: 122 AUTO

You can use Persistence to observe dynamic signals.
1 - Display the scoPE key labels.

2 [[Z]  Open the WAVEFORM OPTIONS menu.

WAUEFORM OPTIONHS
Glitch: Acquisition: Average: Waveform:

RS I ok ' g m Hormal Off Hormal
h S Off Fast on... Parsistence...
READINGS REAS . Full
[/ OFF

Mathamatics...

Reference...

4ps Trig: AT

READINGS READING WAVEFOR

[l oFF I I OPTIONS... 3 ce Jump to Waveform: and open the

Figure 9. Smoothing a Waveform Persistence... menu.

Digital Persistence: Display:
Infinite Hormal
Short Envelope
Madium Dot-join OFF
Long

4 OQE Select Digital Persistence: Short,

Medium, Long or Infinite to observe
dynamic waveforms like on an analog
oscilloscope.

Select Digital Persistence: Off,
Display: Envelope to see the upper
and lower boundaries of dynamic
waveforms (envelope mode).

22
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Using Average, Persistence and Glitch Capture

Select Display: Dot-join: Off to Displaying Glitches
display measured samples only. Dot
join off may be useful when

measuring for example modulated 1 Display the scoPE key labels.

To capture glitches on a waveform, do the following:

signals or video signals.

Select Display: Normal to turn the 2 Open the WAVEFORM OPTIONS
envelope mode off and the dot-join menu.
function on. AUEF ORI OPTIONS
Glitch: Acquisition: Average: Waveform:
Hormal Off Hormal
Off Fast on... Persistence...
Full Mathematics...
Reference...
3 c% Select Glitch: On
4 [ Exitthe menu.

You can use this function to display events (glitches or
other asynchronous waveforms) of 8 ns (8 nanoseconds,
due to ADC’s with 125 MS/s sampling speed) or wider, or
you can display HF modulated waveforms.

- NS T N N U A When you select the 2 mV/div range Glitch Detect will
L automatically be turned Off. In the 2 mV/div range you can
Figure 10. Using Persistence to Observe Dynamic set Glitch Detect On manually.

Signals

23
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Suppressing High Frequency Noise

Switching the glitch detection off (Glitch: Off) will
suppress the high frequency noise on a waveform.
Averaging will suppress the noise even more.

1 Display the scoPE key labels.

Open the WAVEFORM OPTIONS
menu.

Glitch: Acquisition: Average: Waveform:

Hormal Off Hormal
off Fast On... Persistence...
Full Mathematics...

Reference...

Select Glitch: Off, then select
Average: On... to open the
AVERAGE menu

3 6&
4 cﬁ& Select Average 8.

See also Using Average for Smoothing Waveforms
on page 21.

Glitch capture and average do not affect bandwidth.
Further noise suppression is possible with bandwidth
limiting filters. See Working with Noisy Waveforms on
page 27.

24

Acquiring Waveforms

Setting the Acquisition Speed and Waveform
Memory Depth

To set the acquisition speed, do the following:

1 Display the scoPE key labels.

Open the WAVEFORM OPTIONS
menu.

Glitch: Acquisition: Average: Waveform:

Hormal OfFf Hormal
Off Fast on... Parsistonca...
Full Mathematics...

Reference...

3 COE Select Acquisition:

Fast — for fast trace update rate;
shortest record length, decreased
zoom rate, no readings possible.

Full — maximum waveform detail;
10,000 samples per trace record
length, maximum zoom rate,
lower trace update rate.

Normal - optimal trace update
rate and zoom range combination
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Acquiring Waveforms

Exit the menu

4 I

See also Table 2 in Chapter 8.

Selecting AC-Coupling

After a reset, the test tool is dc-coupled so that ac and dc
voltages appear on the screen.

Use ac-coupling when you wish to observe a small ac
signal that rides on a dc signal. To select ac-coupling, do
the following:

1 [ .0 ] Display the INPUT A key labels.

INPUT A COUPLIHG PROBE A
OH R LI HE 1:1...

2 [ Highlight ac.

Observe that the bottom left of the screen displays the
ac-coupling icon: A,

IHPUT A
OPTIOHS..

You can define how Auto Set affects this setting, see
Chapter 6 ‘Changing the Auto Set Options’.

Reversing the Polarity of the Displayed
Waveform

To invert, for example the input A waveform, do the
following:

1 [ ] Display the INpuT A key labels.
on e e
2 [  Open the INPUT A menu.
INPUT A
Polarity: Bandwidth:
Full
Inverted 20 kHz (HF reject)
Variable 20 MHz
3 co Select Inverted and accept
inverted waveform display.
4 [ Exitthe menu.

For example, a negative-going waveform is displayed as
positive-going waveform which may provide a more
meaningful view. An inverted display is identified by an
inversed trace identifier ( m) at the right of the waveform,
and in the status line below the waveform.

25
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Variable Input Sensitivity 4 I Open the INPUT A menu.

The variable input sensitivity allows you to adjust any input

sensitivity continuously, for example to set the amplitude Bolanitu; ‘:‘:““”t“’

of a reference signal to exactly 6 divisions. m{,‘;:?;.‘,‘f;‘ 20 kliz (HF reject)
The input sensitivity of a range can be increased up to 2.5

times, for example between 10 mV/div and 4 mV/div in the 5 c Select and accept Variable.
10 mV/div range.

To use the variable input sensitivity on for example 6 S e

input A, do the following:

1 Apply the input signal At the bottom left of the screen the text A Var is

displayed.
2 MANUAL RGN 2 AL S8 ) e Selecting Variable will turn off cursors and automatic input
AUTO appear at the top of the screen) )
ranging.
An Auto Set will turn off the variable input sensitivity. You 7 Press mV to increase the
can now select the required input range. Keep in mind sensitivity, press V to decrease
that the sensitivity will increase when you start adjusting the sensitivity.
the variable sensitivity (the displayed trace amplitude will
increase). Note
q Variable input sensitivity is not available in the
3 Display the INPUT A key labels.
“ pay y Mathematics functions (+ - x and Spectrum).
[P | PP | PR | G

26
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Working with Noisy Waveforms

To suppress high frequency noise on waveforms, you can
limit the working bandwidth to 20 kHz or 20 MHz. This
function smoothes the displayed waveform. For the same
reason, it improves triggering on the waveform.

To choose HF reject on for example input A, do the
following:

1 [ .0 ] Display the INPUT A key labels.
IHPUT A COUPLIHG PROBE A
L1, INOFF L= 1:1...

2 [ZZ  Open the INPUT Amenu.

IHPUT A
OPTIOHS..

Polarity: Bandwidth:

Full
Inverted 20 kHz (HF reject)
Variable 20 MHz

3 ca Jump to Bandwidth: and select
20kHz (HF reject) to accept the
bandwidth limitation.

Tip
To suppress noise without loss of bandwidth,

use the average function or turn off Display
Glitches.

Using Mathematics Functions +, -, x, XY-mode

You can add (+), subtract (-), or multiply (x) two
waveforms. The test tool will display the mathematical
result waveform and the source waveforms.

The XY-mode provides a plot with one input on the
vertical axis and the second input on the horizontal axis.

The Mathematics functions perform a point-to-point
operation on the involved waveforms.

To use a Mathematics function, do the following:

2 CEEE

-

Display the scoPE key labels.

Open the WAVEFORM OPTIONS menu.

WAUEFORM OPTIOHS

Glitch: Acquisition: Average: Waveform:

Hormal Off Hormal
Off Fast on... Persistence...
Full Mathematics...
Reference...

306

Jump to Waveform: and Select
Mathematics... to open the
Mathematics menu.

Function: Source 1 Source 2:
(0F] K¥-Mode f A
+ Spectrum B B
o C C
X n (1]

27
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4 co Select Function: +, -, x or XY-
mode.

5 co Select the first waveform:
Source 1: A, B, CorD

6 ce Select the second waveform:
Source 2: A, B, CorD

The mathematical function key

labels will be displayed now:

T B HOUE IS B CHOOE

Press @D @ to select a scale
factor to fit the result waveform
onto the display.

Press @D ® to move the result
waveform up or down.

Switch the result waveform on/off
(toggle).

The sensitivity range of the mathematical result is equal to
the sensitivity range of the least sensitive input divided by
the scale factor.

28

Using Mathematics Function Spectrum (FFT)

The Spectrum function shows the spectral content of the
input A, B, C or D waveform in the input trace color. It
performs an FFT (Fast Fourier Transform) to transform the
amplitude waveform from the time domain into the
frequency domain.

To reduce the effect of side-lobes (leakage) it is
recommended to use Auto windowing. This will
automatically adapt the part of the waveform that is
analyzed to a complete number of cycles

Selecting Hanning, Hamming or no windowing results in a
faster update, but also in more leakage.

Ensure that the entire waveform amplitude remains on the
screen.

To use the Spectrum function, do the following:
1 Display the scoPE key labels.

Open the Waveform Options
menu.

WAVEFORM OPTIOHS

Glitch: Acquisition: Average: Waveform:

Hormal Off Hormal
Off Fast on... Persistence...
Full Mathematics...
Refarance...
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w

(5}

o

S

Jump to Waveform: and select
Mathematics... to open the
Mathematics menu.

Function:

Source: Window:

Off #¥=-Hode a Auto

+ Spectrum B Hamming

- C Hanning
1] Hone

Select Function: Spectrum.

Select the source waveform for the
spectrum: Source : A, B, Cor D

Select Window: Auto (automatic
windowing), Hanning, Hamming,
or None (no windowing).

You will see a screen that looks like Figure 11.

Observe that the top right of the screen displays
SPECTRUM.

If it displays LOW AMPL a spectrum measurement cannot
be done as the waveform amplitude is too low.

If it displays WRONG TB the time base setting does not
enable the test tool to display an FFT result. It is either too
slow, which can result in aliasing, or too fast, which results
in less than one signal period on the screen.

10

Perform a spectrum analysis on
trace A, B, C or D.

Set the horizontal amplitude scale
to linear or logarithmic.

Set the vertical amplitude scale to
linear or logarithmic.

Turn the spectrum function off/on
(toggle function).

29
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176 ﬁl:s "] 4 kHz SPEE]‘I_’RUM - Comparing Waveforms
LLUB ' You can display a fixed reference waveform with the
' actual waveform for comparison.
1u§ e To create a reference waveform and to display it with the
: actual waveform, do the following:
: 1 Display the scoPE key labels.
e o ””l EW‘. N 2 [ Open the Waveform Options
1kHz 10kHz 100KkHz 1MHz  10MHz menu.

IHPUT HORZ. SCALE UERT SCALE SPECTRUM

30

LINEAR LINEAR OFF

Figure 11. Spectrum measurement

WAVEFORM DPTIONS

Glitch: Acquisition: Average: Waveform:

Hormal Off Hormal
Off Fast on... Persistence...
Full Mathematics...
Reference...
3 co Jump to the Waveform field and
select Reference... to open the

WAVEFORM REFERENCE menu.

WAUEFORM REFERENCE

Reference: PassiFail Testing:
0n Off

Store "Fail™
Hew... Store "Pass”

Recall...
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H

S

Select On to display the reference

waveform. This can be:

- the last used reference waveform
(if not available no reference
waveform will be shown).

- the envelope waveform if the
persistence function Envelope is
on.

Select Recall... to recall a saved
waveform (or waveform envelope)
from memory and use it as a
reference waveform.

Select New... to open the NEW
REFERENCE menu.

p
+1 pixel
+2 pixel
+5 pixel
+10 pizel

If you selected New... continue at
step 5, else go to step 6.

Select the width of an additional
envelope to be added to the
momentary waveform.

Store the momentary waveform
and display it permanently for
reference. The display also shows
the actual waveform.

6 ENTER

To recall a saved waveform from memory and use it as a
reference waveform, refer also to Chapter 5 Recalling
Screens with Associated Setups.

Example of reference waveform with an additional
envelope of £2 pixels:

basic waveform
+ 2 pixels envelope

black pixels:
gray pixels:

1 vertical pixel on the display is 0.04 x range/div
1 horizontal pixel on the display is 0.0333 x range/div.
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Pass - Fail Testing Analyzing Waveforms

You can use a reference waveform as a test template for You can use the analysis functions CURSOR, zoom and
the actual waveform. If at least one sample of a waveform REPLAY to perform detailed waveform analysis. These
is outside the test template, the failed or passed scope functions are described in Chapter 3: “Using Cursors,
screen will be stored. Up to 100 screens can be stored. If Zoom and Replay’.

the memory is full, the first screen will be deleted in favor
of the new screen to be stored.

The most appropriate reference waveform for the
Pass-Fail test is a waveform envelope.

To use the Pass - Fail function using a waveform
envelope, do the following:

1 Display a reference waveform as described in the
previous section “Comparing Waveforms”

2 co From the Pass Fail Testing: menu
select

Store “Fail” : each scope screen
with samples outside the reference
will be stored

Store “Pass” : each scope screen
with no samples outside the
reference will be stored

Each time a scope screen is stored you will hear a beep.
Chapter 3 provides information on how to analyze the
stored screens.
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Using the Scope and Meter
Making Automatic Meter Measurements (for models 190-xx4)

1

Making Automatic Meter Measurements
(for models 190-xx4)

The test tool offers a wide range of automatic meter
measurements. You can display four large numeric
readings: READING 1 ... 4. These readings are selectable
independently, and the measurements can be done on the
input A, B, C or input D waveform. In METER mode the
waveforms are not displayed. The 20 kHz HF rejection
filter (see Working with Noisy Waveforms on page 27)
is always on in the METER mode.

Selecting a Meter Measurement

To choose a current measurement for input A, do the
following:

1 E Display the METER key labels.

RELATIVE ADJUST
MEASURE... | [ OFF |REFERENCE...

2 [  Open the Reading .. menu.

READING 1

Vac+dc A ac+dc

3 [  Select the reading number to be
displayed, for example READING 1

4 co Select on A. Observe that the
% highlight jumps to the present
measurement.
5 COB Select the A dc... measurement.
6 co Select a current probe sensitivity
that matches the connected

current probe (see Adjusting the
Probe Type Settings on page 16.)

You will see a screen like in Figure 12.

100 mU¢A

1:1
]

RELATIVE
MEASURE... I OH

Figure 12. Meter Screen
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Making Relative Meter Measurements

A relative measurement displays the present
measurement result relative to a defined reference value.

The following example shows how to perform a relative
voltage measurement. First obtain a reference value:

1 Display the METER key labels.

mensure... | fEFALEE | pefEiENCE. .
2 Measure a voltage to be used as
reference value.

3 [ZZ] SetRELATIVE to ON. (ONis
highlighted.) This stores the
reference value as reference for
subsequent measurements.
Observe the ADJUST REFERENCE
soft key (F3) that enables you to
adjust the reference value (see
step 5 below).

4 Measure the voltage to be
compared to the reference.

34

Now the large reading is the actual input value minus the
stored reference value. The actual input value is displayed
below the large reading (ACTUAL: xxxx), see Figure 13.

MANUAL <&

100 mU/A

1:1 1:1
i I )

1ARELATIVE
uu A=
ACTUAL: +227 A=
MEASURE... ATIVE ADJUST

OFF |REFERENCE...

Figure 13. Making a Relative Measurement

You can use this feature when, for example, you need to
monitor input activity (voltage, temperature) in relation to a
known good value.
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Making Multimeter Measurements (for models 190-xx2)

Adjusting the reference value

To adjust the reference value, do the following:

5

~

-}

©

(-1 4

Display the Adjust Reference
menu.

Select the applicable relative
measurement reading.

Select the digit you want to
adjust.

Adjust the digit. Repeat step 7
and step 8 until finished.

Enter the new reference value.

Making Multimeter Measurements (for
models 190-xx2)

The screen displays the numeric readings of the
measurements on the meter input.

Making Meter Connections

Use the two 4-mm safety red (V) ) and black (COM)
banana jack inputs for the Meter functions. (See Figure
14.)

CAT Il 1000V
CAT IV 600V

Figure 14. Meter Connections
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Measuring Resistance Values

To measure a resistance, do the following:

36

Connect the red and black test leads from the
4-mm banana jack inputs to the resistor.

st
v

Display the METER key labels.

RELATIVE ADJUST
MEASURE... ;] OFF |REFEREHCE...

Open the MEASUREMENT menu.

Measure ;
Ohms U ac

A ac

Continuity Udc A dc
V ac+dc A ac+dc

Temp...

Highlight Ohms.

Select Ohms measurement.

The resistor value is displayed in ohms. Observe also that
the bargraph is displayed. (See Figure 15.)

43/7Q

0 100 200 300 400 5001

RELATIVE
MEHSURE...I T OFF

Figure 15. Resistor Value Readings
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Using the Scope and Meter 1
Making Multimeter Measurements (for models 190-xx2)

Making a Current Measurement

You can measure current in both Scope mode and Meter
mode. Scope mode has the advantage of waveforms
being displayed while you perform measurements.

Meter mode has the advantage of high measurement
resolution.

The next example explains a typical current measurement

in Meter mode. Figure 16. Measurement Setup

Warning 3 [EI  Open the MEASUREMENT menu.

Carefully read the instructions about the

current probe you are using. Measure :
Dhms V ac A ac
l:ntinuitg A Udc A dc
To set up the test tool, do the following: U acsde f acsde

Temp...

1 Connect a current probe (e.g. Fluke i410, 4 cﬁo Highlight A ac.

optional) from the 4-mm banana jack outputs to
the conductor to be measured.

Open the CURRENT PROBE
Ensure that the red and black probe connectors S

. submenu.
correspond to the red and black banana jack
inputs. (See Figure 16.)

CURREHT PROBE

Sensitivity:

. 100 pUA 400 mUh
2 METER Display the METER key labels. 1 nuin_ pura
[ meesone...| PEAGNE | PERRE ) |

100 mU7A 100 VA
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6 @ Observe the sensitivity of the
o current probe. Highlight the
corresponding sensitivity in the
menu, e.g. 1 mV/A.

7 — Accept the current measurement.

Now, you will see a screen like in Figure 17

PROBE
= 10 mU.'l':!_'L +
4429A~
| AR,
0 10 20 30 40 50A

MEASURE... | BELATIVE RIS Y

OH BEVERINOE

Figure 17. Ampere Measurement Readings
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Selecting Auto/Manual Ranges

To activate manual ranging, do the following during any
Meter measurement:

1 MANUAL Activate manual ranging.
AUTO

2 my Increase (V) or decrease (mV)

the range.
RANGE

\4
Observe how the bargraph sensitivity changes.

Use manual ranging to set a fixed bargraph sensitivity and
decimal point.

3 MANUAL Choose auto ranging again.
AUTO

When in auto ranging, the bargraph sensitivity and decimal

point are automatically adjusted while checking different
signals.
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Making Multimeter Measurements (for models 190-xx2)

Making Relative Meter Measurements

A relative measurement displays the present
measurement result relative to a defined reference value.

The following example shows how to perform a relative
voltage measurement. First obtain a reference value:

1 Display the METER key labels.

([ OFF |REFERENCE...

2 Measure a voltage to be used as
reference value.

3 [ SetRELATIVE to ON. (ONis
highlighted.) This stores the
reference value as reference for
subsequent measurements.
Observe the ADJUST REFERENCE
soft key (F3) that enables you to
adjust the reference value (see
step 5 below).

4 Measure the voltage to be
compared to the reference.

Now the large reading is the actual input value minus the
stored reference value. The bargraph indicates the actual
input value. The actual input value and the reference value
are displayed below the large reading (ACTUAL: xxxx
REFERENCE: xxx), see Figure 18.

oy oo ©
1 - - fieAns 1 4 1 -

RELATIVE

+310/mV=

[ |
0 100 200 300 400 S00my

ACTUAL: 4769mU=

REFEREHCE: 1662mU=

e oM

Figure 18. Making a Relative Measurement
You can use this feature when, for example, you need to

monitor input activity (voltage, temperature) in relation to a
known good value.
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Adjusting the reference value
To adjust the reference value, do the following:

5 [ Display the Adjust Reference
menu.

6 c 0 Select the digit you want to
adjust.

7 @@ Adjust the digit. Repeat step 6
and step 7 until finished.

8 ENTER Enter the new reference value.



Distributor of Fluke Electronics: Excellent Integrated System Limited
Datasheet of FLUKE-190-062/AM - SCOPEMETER 2CH 60MHZ COLOR
clectronic compone ' Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

ponnnn
f/

L]
s
1T

Chapter 2
Using The Recorder Functions

About this Chapter

This chapter provides a step-by-step introduction to the
recorder functions of the test tool. The introduction gives
examples to show how to use the menus and perform
basic operations.

Trend Plot Meter

Opening the Recorder Main Menu

First choose a measurement in scope or meter mode. Now
you can choose the recorder functions from the recorder
main menu. To open the main menu, do the following:

1 Open the recorder main menu.
- (See Figure 19).

Figure 19. Recorder Main Menu

Trendplot Meter is only present in models 190-xx2.
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Plotting Measurements Over Time
(TrendPlot™)

Use the TrendPlot function to plot a graph of Scope or
Meter measurements (readings) as function of time.
Note

Because the navigations for the Trendplot Scope
and the Trendplot Meter are identical, only Scope
Trendplot is explained in the next sections.

42

Starting a TrendPlot Function

To start a TrendPlot, do the following:

1 Make automatic Scope or Meter measurements,
see Chapter 1. The readings will be plotted!

2 Open the RECORDER main menu.
3 @ T Highlight Trend Plot.

4 Start the TrendPlot recording.

The test tool continuously records the digital readings of
the measurements and displays these as a graph. The
TrendPlot graph rolls from right to left like a paper chart
recorder.

Observe that the recorded time from start appears at the
bottom of the screen. The present reading appears on top
of the screen. (See Figure 20.)
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Using The Recorder Functions
Plotting Measurements Over Time (TrendPlot™)

Note When the test tool is in automatic mode, automatic vertical
When simultaneously TrendPlotting two readings, scaling is used to fit the TrendPlot graph on the screen.
the screen area is split into two sections of four
divisions each. When simultaneously
TrendPlotting three or four readings, the screen 5
area is split into three or four sections of two
divisions each.

Set RECORDER to STOP to freeze
the recorder function.

6 _ Set RECORDER to RUN to restart.

;]

513 kH=z
STOPPED Note

AR S E Scope TrendPlot is not possible on cursor related
CANE TS USSR SR SN SN SO D - SO measurements