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1 Read and understand the safety and oggonal information in
this manual.

1 Apply all the listed safety precautions.
91 Verify that the voltage selector at the line power cord input is set
to the correct line voltage. Operating the instrument at an
incorrect line voltage will void the warranty.
1 Make all connections to the instrument before applying power.
1 Do not operate the instrument in ways not specified by this
manual or by B&K Precision.
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1 Inthe presence of noxious, corrosive, or flammable fumes, gases,
vapors, chemicals, or finelgivided particulates.
1 In relative humidity conditions outside the instrument's
specifications.
1 In environments where there is a danger of any liquid being
spilled on the instrument or where any liquid can condense on
the instrumen.
1 In air temperatures exceeding the specified operating
temperatures.
1 In atmospheric pressures outside the specified altitude limits or
where the surrounding gas is not air.
1 In environments with restricted cooling air flow, even if the air
temperatures ae within specifications.
1 Indirect sunlight.
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Do not place heavy objects on the instrument.

Do not obstructtooling air flow to the instrument.

Do not place a hot soldering iron on the instrument.

Do not pull the instrument with the power cord, connected
probe, or connected test lead.

1 Do not move the instrument when a probe is connected to a
circuit being tested
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Disposal of Old Electrical & Electronic Equipment (Applicable in the
EuropeanUnion and other European countries with separate collection
systems)

This product is subject to Directive
2002/96/EC of the European
Parliament andthe Council of the
European Union on waste electrical
and electronic equipment (WEEE),
and in jurisdictions adopting that
Directive, is marked as being put on
the market after August 13, 2005,
and should not be disposed of as
unsorted municipal waste. Plese
utilize your local WEEE collection
facilities in the disposition of this
product and otherwise observe all
applicable requirements.
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CE Declaration of Conformity

This instrument meets the requirements of 2006/95/EC Low Voltage
Directive and 2004/18/EC Electromagnetic Compatibility Directive with
the following standards.

Low Voltage Directive
- EN61016@1L: 2001
- EN6101@031: 2002+Al: 2008

EMC Directive
- EN 61326L:2006
- EN 61006B-2: 2006+A2: 2009
- EN 6100€8-3: 2008
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Refer to the usemanual for warning information tg
avoid hazard or personal injury and prevent damg
to instrument.

Electric Shock hazard

Alternating current (AC)

Chassis (earth ground) symbol.

¥ BB

Ground terminal

|1

On (Power). This is the In position of haver
switch when instrument is ON.

p

Off (Power). This is the Out position of the powe
switch when instrument is OFF.

&

Off (Supply). This is the AC mains
connect/disconnect switcbn top of the
instrument

ACAUTION

CAUTION indicates a hazardous situavidrch, if
not avoided, will result in minor or moderate injury

AWARNING

WARNING indicates a hazardous situation which
not avoided, could result in death or serious injury

A DANGER

DANGER indicates a hazardous situation which,
not avoided, will result in deatbr serious injury.
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The B&K Precisid2il 90Edigital storage oscilloscope (DSO) is a portable
benchtop instrument used for making measureme of signals and
waveforms¢ KS 2 a4 OA f f 2 & GRapa®leficapiutinguR tb AR (i K
MHzsignalswith a real time sampling ratof up to 1 GSa/s. With up #Dk
points of deep memorymore details of a signalan be captured and
displayed on a large color LCD disgtayanalysis

Features:

2 channelswith bandwidth up to 100 MHz
Singlechannelrealtime sampling rate of up to GSa/s

Up to 40k points of memory depth

T¢ [ 2f2NJ ¢C¢ [/ 5 RAALX L &
Trigger types: Edg®ulse, Video, Slopand Alternative
Digitalfilter andwaveform recorder functios

Automatic measurenent of 32 parametergVoltage and Time)
StandardUSB host, USBACdevice and LAN pogt

=4 =4 =4 =4 -4 -8 -4 9
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Please inspect the instrumentechanically and electrically upon receiving
it. Unpack all items from the shipping carton, and check for any obvious
signs of physical damage that may have occurred during transportation.
Report any damage to the shipping agent immediat8ive the origial
packing carton for possible future reshipmeBteryinstrumentis shipped
with the following contents:

1 1 xQuick Startguide (printed)

1 1 xAC power cord

1 1xUSBtype Ato Type B cable

1 2x1:1/10:1 Passive Oscilloscope Probes



Verify that all itemsabove are included in the shipping container. If
anything is missing, please contact B&K Precision.

~

1.3 CNRYyd tIlySt

It is important for you tdamiliarize yourself witii KS 5{ hQa FTNRY
before operatinghe instrument Below isa brief introduction of the front
panel functionoperation.

Figurel.1 ¢ Front Panel

Front Panel Description
(D Front USB (Type A) Connector

@ Menu Function Keys, Menu On/Off, PrinKey

@ LyLdzi / KFEyySta om am . b/ 0

@ Probe Compensatofl kHz and Grounyl




Horizontal Controls (Time Base)

Trigger Controls

Auto SetupButton

®@ Q@O

Menu and MeasuremenButtons

©

Universal Knob

®

Vertical Controls

14 . O1 t I ySt

The following images show back and side panel connection locations.

Figurel.2 ¢ Back Panel



BackPanel Description

Security Lock Receptacle

LAN Interface

Pass/Fail Output

RearUSB(Type B)Device Connector

Power Input Connector

@O0 6

AC Power Switch

15 5A 8y FR& NYI GA2Y

BX @ CHI 6
1 Coupling

Voltsf Div
Coarse

Probe

Figurel.3 ¢ Display Screen



Userinterface Description

(® Trigger Status

USB Host Port Connection Indicator

Waveform Display Preview

Horizontal Trigger Position Marker

LAN Port Connection Indicator

Menu

Trigger Source, Type, and Lewedlicator

Frequency Counter

Horizontal Delay Position

Horizontal Time Basesetting

Channel Source, Coupling Type, Volts/Division, BW Limit
Indicator

Vertical Display Markers (Ground Reference)

SOOI HOIOHONONGHONONC)

Trigger LeveDisplay Marker
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Before connecting and powering up the instrument, please review and go
through the instructions in this chapter.

21 Ly Ldzi t 2¢6SNJ wSl dz

Input Power

The supply has a univers&C inputthat accepts line voltage and
frequency input within:

100¢ 240 V (+£ 10%), 5060 Hz (+/ 5%)
100¢ 127 V, 45 440 Hz

Before connecting tan AC outlet oexternal power source, be sure that
the power switchis in theOFF position anderify that theACpower cord
including the extension linés compatiblewith the rated voltage/current
andthat there issufficient circuit capacitfor the power supply. Once
verified,connect the cabldirmly.

AWARNING

Theincluded AC power cords safety certified for thé
instrument operating in rated range.To change a cable or add
an extension cable, be sure that it can meet threquired

power ratingsfor this instrument. Any misusewith wrong or
unsafe cablesvill void the warranty.

~
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Complete the following steps to verify that tlescilloscopeés ready for
use



Verify AC Input Voltage

Verify and check to make sure proper AC voltages are available to
power the instrument. The AC voltage range must meet the
acceptable specification axglained in sectior2.1.

Connect Power

Connect AC power cord to the AC receptacle in the rear panel and
press the power switch tthe ON positiorio turn ON the

instrument. The instrument will have a boot screen while

loading, after which the main screen will be displayed.

SelfTest

The instrument has 3 setiést options to test the screen, keys,
and the LED back lights of thenction, menu, and channel keys
as shown below

UTILTY

Do Self Cal

Do Self Test

Back USB
USBTMC

Next Page

Page 2/4

Figure2.1 ¢ Self Test Menu

To perform the selfest, pease refer to theSelfTestsection for
further instructions.

SelfCal

This option runs an internal setfalibrationprocedure that will
check and adjust the instrumeniflo perform the seltalibration,
please refer to theSelfCalibrationsectionfor further
instructions



Check Model and Firmware Version

The model and firmware version can barified from within the menu
system.

PresdUtility and selectSystem Statusption. The software/firmware
version, hardware version, model, and serial number will be displayed.
Presghe Singlekey to exit.

FunctionCheck
Follow the steps below to do a quick check ofth& OA f f 2 a4 02 LISQa
functionality.

1. Power on the oscilloscope. NS & & & 59 CtosHowthel 9 ¢! t £
result of the sedcheck.The probe default attenuation is 1X.

~
J

(- (-
O (-

00

O o0 O 0o
O 00O g

| —

opgooo oo

0000000

O o0 Oo

-
\_

Figure2.2 ¢ Scope Layout

2. Set the switch to 1X on the probe and connect the probe to
channel 1 on the oscilloscope. To do this, align the slot in the
probe connector with the key on the CH 1 BNC, push to connect,
and twist to the right to lock the probe iplace. Connect the
probe tip and reference lead to the PROBE COMP connectors.
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Figure2.3 ¢ Probe Compensation
3. tNBaa a!! ¢he¢ (G2 aKz2g GKS m 111 TN
peak square wavia couple seconds.
Figure2.4 ¢ 3 Vpp Square Wave
4, t NBaa a/ | méturnioF@KIGYKYS®H m2 t NSaaa/ l

change screen into channel 2, reset the channel 2 as step 2 and
step 3.



Probe Safety

A guard aound the probe body provides a finger barrier for protection
from electric shock.

Figure2.5 ¢ Oscilloscope Probe

Connect the probe to the oscilloscope and connect the ground terminal to
ground before youake any measurements.

SHOCK HAZARD

To avoid electric shock when using the probe, keep fingers
behind the guard on the probe body.

A To avoid electric shock while using the probe, do not touch
metallic portions of the probe head while it is connected to
voltage source. Connect the probe to the oscilloscope and
connect the ground terminal to ground before you take any
measurements.

10



Probe Attenuation

Probes are available with various attenuation factors which affect the
vertical scale of the signal. @liProbe Check function verifies that the
Probe attenuation option matches the attenuation of the probe.

You can push a vertical menu button (such as the CH 1 MENU button), and
select the Probe option that matches the attenuation factor of your probe.

NOTE The default setting for the Probe option is 1X.

Be sure that the attenuation switch on the probe matches the Probe
option in the oscilloscope. Switch settings are 1X and 10X.

NOTE When the attenuation switch is set to 1X, the probe limits
the bandwidth of the oscilloscope to BIHz (according to Probe
spec). To use the full bandwidth of the oscilloscope, be sure to se
the switch to 10X

Probe Compensation

As an alternative method to Probe Check, you can manually perform this
adjustment to matchyour probe to the input channel.

11
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Figure2.6 ¢ Probe Compensatiosetup

1. Set the Probe optioattenuation in the channel menu to 10X. Do
so by pressing CH1 button aédS t SOGA Yy 3 &t NP oS¢
Select 10X. Set the switch to 16Xthe probe and connect the
probe to channel 1 on the oscilloscope. If you usegtabe
hook-tip, ensure a proper connection by firmly inserting the tip
onto the probe.

2. Attach the probe tigo the PROBE COMP 3V connector and the
reference lead to the PROBE COMP Ground connector. Display
the channel and then pushthe! | ¢ hé¢ odziG2y @

3. Check the shape of the displayed waveform.

| Undecompensated |Correctly Compensatel Overcompensated |

Figure2.7 ¢ Compensation lllustration

4. If necessary, adjust your pro@ecompensation trimmer pot.
Repeat as necessary.

12
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To use your oscilloscope effectively, you neetetirn about the following
oscilloscope functions:

gegeeeeeeeeeeeeeece

Menu and control button
Connector

Auto Setup

Default Setup

Universal knob

Vertical System

Channel Function Menu
Math Functions

Using REF

Horizontal System
Trigger System
Acquiring signals System
DisplaySystem
Measuring waveforms System
Utility System

Storage System

Online Help function

13



31 a8ydz FyR / 2y iNPT

Menu =
l Defauit i
Setup Single

Cursors Acquire Save

Recall

N
‘ ‘ Me i ( ( Run
‘ / asure Display Utility Help Stop
Select
— Vertical —— Horizontal —
\" \ S

— - ns
*

S mv
Vanable | Math Vanable Zoom
—
l 1 2 l Hori
- Menu

Position Position Position
7 \\
A

. ol
4 b4
M M m

\__Zero Zero Zero

<

Figure3.1 ¢ Control Buttons

i Channel buttons (CH1, CHPBress a channel button to turn
that channel ON or OFF and open the channel menu for that
channel. You can use the channel menu to set up a channel.
When the channel is on, the channel button is lit.

i MATH:Press to display the Math menu. You can use the
MATH menu to use the oscillosco@eMathfunctions.

i REFPress to display the Ref Wave menu. You can use this
menu to save and recall four or two reference wavefotms
and frominternal memory.

14



HORI MENUWPress to display the Horizontal menu. You can
use the Horizontal menu to display the waveform and zoom
in a segment of a waveform.

TRIG MENWress to display the Trigger menu. You can use
the Trigger menu to set the trigger type (Edge. Pulse, Video,
Sloe, Alternative) and trigger settings.

SET TO 50%Tress to stabilize a waveform quickly. The
oscilloscope can set the trigger level to be halfway between
the minimum and maximum voltage level automatically. This
is useful when you connect a signal to ti€TETRIG

connector and set the trigger source to Ext or Ext/5.
FORCHJse the FORCE button to complete the current
waveform acquisition whether the oscilloscope detects a
trigger or not. This is useful for Single acquisitions and
Normal trigger mode.

SAVE/ECALLPress to display the Save/Recall menu. You
can use the Save/Recall menu to save and recall up to 20
oscilloscope setups and 10 waveforms to/from internal
memory or a USB memory device (limited by memory
capacity of the USB flash drive). You can assoit to recall

the default factory settings, to save waveform data as a
commadelimited file (.CSV), and to save the displayed
waveform image.

ACQUIREPress to display Acquire menu. You can use the
Acquire menu to set the acquisition Sampling Mode
(Sanpling, Peak Detect, and Average).

MEASUREress to display a menu of measurement
parameters.

CURSOR®isplay the Cursor Menu. Vertical Position
controls adjust cursor position while displaying the Cursor
Menu and the cursors are activated. Cursors remain
RAaLIX @SR o6dzyf Saa GKS ac¢elLISé 2L
leaving the Cursor Menu but are not adjustable.
DISPLAYPress to open the Display menu. You can use the
Display menu to set grid and waveform display styles, and
persistence.

UTILITYPress to opn the Utility menu. You can use the
Utility menu to configure oscilloscope features, such as

15



sound, language, counter, etc. You can also view system
status and update software.

T DEFAULBETUP t NBaa G2 NBasSid GKS 2

the default factoy configuration.

HELPEnter the online help system.

AUTQO Automatically sets the oscilloscope controls to

produce a usable display of the input signals.

i RUN/STOPContinuously acquires waveforms or stops the
acquisition.
Note: If waveform acquisition &opped (using the
RUN/STOP or SINGLE button), the TIME/DIV control expands
or compresses the waveform.

1 SINGLEAcquire a single waveform and then stapsveform
acquisition.

ax

= =

32/ 2yy SO0 2 NA

CH1 CH2

X Y . ‘
0 © fo e
\ \ % ] All Inputs | |

A\ 1 MQ//18 pF
— 400 V Max
CAT|

Figure3.2 ¢ Connectors

1 ChannelConnector(CH1, CH2)nput connectors for waveform
display.
1 EXTTRIG Input connector for an external trigger source. Use the
¢NXAIISN) aSydz 2 asSt SO0 GKS G9EGE
1 ProbeCompensation 1 kHz voltage probeompensation output
and ground. Use to electrically match the probe to the
oscilloscope input circuit.

16
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The2190EDigital Storage Oscilloscope has an Auto Setup function that
identifies the waveform types and automatically adjusts controls to
produce a usable display of the input signal.

Press the AUTO front panel button, and then press the menu option
button adjacent to the desired waveform as follows:

BX Ui

Figure3.3 ¢ Auto Setup

Table3.1 ¢ Autoset Menu

Option Description

o Auto set the screen and display

) ) several cycles signal.
(Multi-cyclesine)

inB Set the screen and auto display

single cycle signal.
(Singlecycle sine) gecy J

17



i Auto set and show the rising time.

(Rising edge)

L Auto set and show the falling time.

(Falling edge)

') Causes the oscilloscope to recall th

previous setup.
(Undo Setup)

Auto Set determines the trigger source based on the following conditions:
w If multiple channel$iave signals, channel with the lowest
frequency signal.
w No signals found, the lowestumbered channel displayed when
Auto set was invoked
w No signals found and no channels displayed, oscilloscope displays
and uses channel 1.

Table3.2 ¢ Auto St Function Menu Items

Function Setting

Acquire Mode Adjusted to Sampling

Display Format Y-T

Display Type Set to Dots for a video signal, set to
Vectors for an FFT spectrum; otherwis
unchanged

Vertical Coupling Adjusted to DC or AC according to the]
input signal

Bandwidth Limit Off(full)

18



Vidiv Adjusted
VOLTS/DIV adjustability Coarse
Signal inverted Off
Horizontal position Center
Timediv Adjusted
Trigger type Edge

Trigger source

Auto detect the channel which has the
input signal

Trigger slope Rising
Trigger mode Auto
Trigger coupling DC
Trigger holdoff Minimum

Trigger level

Set to 50%

NOTE¢ KS ! ! ¢h

opdzi i 2y OF y EduchtioR A &

Mode¢ F2NJ RSGFAf aod

345STFl dz G { Si{dzLd

The oscilloscope is set up for normal operation when it is shipped from the

factory. This is the default setup. To recall this setup, presBPEAULT
SETUButton. For the default options, buttons and controls when you
press theDEFAULT SETORIz( (i 2 y 5 TaNE3B SDéfauit Betujp

Table below.

TheDEFAULT SETb#&ton does not reset the following settings:

19
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Language option

Saved reference waveform files

Saved setup files
Display contrast
Calibration data

Table3.3 ¢ Default Setup Table

Menu or system

Options, knobs

Default setup

or buttons
Coupling DC
BW limit Off
Volts/div Coarse
CH1,CH2 Probe 1X
Invert Off
Filter Off
Volts/div 1.00v
Operation CH1+CH2
CH1 Invert Off
CH2 Invert Off
FFT operation:
MATH Source CH1
Window Hanning
FFT Zoom 1X
Scale dBVrms
Display Split
Window Main
Position nénn>a
HORIZONTAL Sec/div pnn>a
Window Zone pnon>a
Trigger knob level
CURSOR Type Off

20




Source CH1
Horizontal (voltage) | +/-3.2divs
Vertical (time) +/-5divs
three mode options | Sampling
Averages 16
ACQUIRE
Sampling mode Real Time
Type Vectors
Persist off
Gird Z2EE]
DISPLAY Intensity 60%
Brightness 40%
Format YT
Menu Display infinite
Type Setups
SAVE/RECALL Save To Device
Setup No.1
REFA/REFB REFA
REF Source CH1
REFA off
REFB off
Sound on
Counter On
UTILITY Back USB USBTMC
Pass/Fail off
Record off
Type edge
Source CH1
TRIGGER (edge) —
Slope Rising
Mode Auto

21




Coupling DC
LEVEL 0.00v
Type pulse
Source CH1
When =
TRIGGER (pulse) -
Set Pulse Width 1.00ms
Mode Auto
Coupling DC
Type Video
Source CH1
. Polarity Normal
TRIGGER (Video) -
Sync All Lines
Standard NTSC
Mode Auto
Type Slope
TRIGGER Source CH1
(Slope) Time 1.00ms
Mode Auto
Type Alternative
TRIGGER (Alternative Source chl
Mode Edge
Coupling DC

22
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Select
Figure3.4 ¢ Universal Knob

You can use the Universal knob with many functions, such as adjusting the

hold off time, moving cursors, setting the pulse width, setting the video

line, adjusting the upper and\eer frequency limit, adjustg theX and Y

masks when using the pass/fail function, etc. You can also turn the

G! YABSNREIFIE ¢ (y20 G2 | Re2dzad GKS &d2NJ:
pictures when saving/recalling, and to select menu options. With some

fundions, the light indicator above the knob will turn on to indicate that

the knob can be used to make changes or adjustments for that function.

The knob can also be pushed to make a selection after

changes/adjustments have been made.

36 +SNIAOIKE {eauasy

The \ertical control could be used for displaying waveform, rectify scale
and position.

23
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Ja}mblp l Math vanable
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)

\__Zero

o

Figure3.5 ¢ Vertical System Controls

Using Vertical Position Knob and Volts/div Knob
w *SNIAOFET ath{L¢Lhbé¢ YYy20

1. Usethet SNIIAOIf ath{L¢LhbE¢ lye
g @ST2NVa dzZLJ 2NJ R2oy 2y (K
resolution varies as per the vertical scale.

2. When you adjust the vertical position of channels
waveforms, the vertical position information will display
on thebottom leftofthe 8 ONB Sy ® C2NJ SEl YLI S
t2alHNPcY+E D

3. t NBda (GKS @OSNIAOFf ath{L¢LhbSE
position to zero.

w» e
gx

w ax2f akRAGE YYy20

1. ' 4SS (KS a+2ft GakRAQGE 1y206a (2
oscilloscope amplifies or attenuates the source signal of
chay y St 6 OSF2N¥ad 2 KSy @&2dz G dzN
knob, the oscilloscope increases or decreases the vertical
size of the waveform on the screen with respect to the
ground level.

2. 2 KSy @&2dz LINE aknoblysuSandwitent i k RA @ ¢
G+ &fRIAGE 2LA2NBAB8ibPRYGEBAEEEd
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vertical scale isetby a 1-2-5 stepsequencean Coarse
mode. Increase in the clockwisbrection anddecrease

in the counterclockwisedirection. InFine mode, the

knob changes the Volts/Div scale in small steps between
the coarse settingsAgain, increasen the clockwise
directionand decreasén the counterclockwise

direction.

37/ KIFIyySt CdzyOlAzy

Table3.4 ¢ ChannelFunction Menu

Option Setting Introduction
DC DC passes both AC and DC
components of the input signal.
. AC blocks the DC component of the
Coupling AC . . P :
input signal and attenuates signals
below 10 Hz.
GND GND disconnects thaput signal.
On Limits the bandwidth to reduce
. ispl ise; fil he signal
BW limit display nollse ilters the signal to
reduce noise and other unwanted
Off high frequency components.
Selects the resolution of the
Volts/Divknob
Coarse
Volts/Div Coarse defines a2-5 sequence.
Fine
Fine changes the resolution to smal
steps between the coarse settings.

25



1X,5X Set to match the type of probe you
Probe 10X,50X are using to ensure correct vertical
100X,500X, readouts.
1000X
Pr thi tton to enter th n
NextPage Page 1/3 ess this button to enter the seco
page menu
Table3.5 ¢ ChannelFunction Menu 2
Option Setting Instruction
on Turn on invert function.
Invert
off Turn off invert function.
Filter Press this button to enter the
A5A3AGEE CAf SN
Page 2/3 Press this button t@nter the third
Next Page
page menu.
Table3.6 ¢ Channel Function Menu 3
Option Setting Introduction
\% Setthe scale unit to voltage
Unit
A Set the scale unit to current.
-100 nsc Set the skew time between two
Skew
100ns channels.
Pr hi n to returto th
Next Page Page 3/3 ess this button to returto the

first page menu.
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Table3.7 ¢ Digital Filter Menu

Option Setting Introduction
On Turn on the digital filter.
Digital Filter
Off Turn off the digital filter.
= f Setup as LPF (Low Pass Filter).
L —F Setup as HPF (High Pass Filter).
Type
o f Setup as BPF (Band Pass Filter).
B f Setup as BRBand Reject Filter).
E] a 2 Z A
Upper limit ¢dzNy_ UKS &} yYyAOQS
upper limit.
E] a . Z A
Lower limit ¢dZN”.y. UKS ai yADS
lower limit.
Return Returnto the second page menu.

w & Db EBdupling Use GND coupling to display a zeodt
waveform.Internally, the channel input is connected to a zero
volt reference level.

w FineResolution The vertical scale readout displays the actual
Volts/Div setting while in the fine resolution setting. Changing the
setting to coarse does not change the vertisedle until the
VOLTS/DIV control is adjusted.

NOTE:

The oscilloscop® éertical response rolls off slowly above its
specifiedbandwidth. Therefore, the FFT spectrum can show val
frequency information higher than the oscillosc@pBandwidth.
Howeverthe magnitude information near or above the
bandwidth will not be accurate.

27



If the channel is set to DC coupling, you can quickly measure tt
DC component of the signal by simply noting its distance from t
ground symbol.

If the channel is set to AC coimg, the DC component of the
signal is blocked allowing you to use greater sensitivity to disple
the AC component of the signal.

Setting up Channels

Each channel has its own separate Menu. The items are set up separately
according to each channel.

1. Setup Channel Coupling
Take CH1 for example; the tested signal is a sine wave signal with

DC deflection:

w Pressi/ | mé M/ 2 dzLJSét 16 AG dayiple maede.
This will block the DC component of the input signal.

w Pressi/ | mé M/ 2 dzLJX Ay 3 cdugledmodes { S i

Both DC and AC components of the input signal will be
captured.

28



BK WICTER

By Limnit

aff

Div
|

Frobe

Figure3.6 ¢ DC Coupling

w Pressi/ | MéTha/ 2dzLX Ay3ETHaDb5és {Si
mode. This disconnects the input signal.

2. Bandwidth Limiting
Take CH1 for example:
w t NB&da a/ 1 mMéMa.2 [AYAUETH Ghyéx
limited to 20 MHz.
w Pressi/ I METhA. 2 [AYAGEM GhFFez |y
will be disabled.
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By Limnit

Div
|

Figure3.7 ¢ Bandwidth Limit

3. Volts/Div Settings
Vertical scale adjust have Coarse and Fine modes, Vertical
sensitivity range of 2 mV/dig 10 V/div.
Take CH1 for example:
w Pressi/ | MéETha 2t GAKS5ADBETMA/ 21 NESE @
setting of Volts/Div, anthakes the vertical scaling ina 1
2-5-step sequence from 2 mV/div, 5 mV/dand 10
mV/div to 10 V/div.
w Pressy | méTh +2f aKk5APEéTM CAYSEeéd ¢
the vertical control to small steps between the coarse
settings. It will be helpful when you ne¢aol adjust the
waveform vertical size in smaller steps.
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Figure3.8 ¢ Coarse/Fine Control

4. Setting Probe Attenuation
In order tosetthe attenuation coefficient, you need tgpecify it
in the channebperation Menu. If the attenuation coefficient is
10:1, the input coefficient should be set to 10X, so that the
Volts/div information and measurement testing is correct.
Take CH1 for example, when you use the 100:1 probe:

w Pressi/ | MéThat NB6SéE Thamnn- €
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Coarse

Frobe

Figure 3.9 ¢ Probe Attenuation Setting

5. Inverting Waveforms
Take CH1 for example:
w Pressa/ | MESHG t I 3§ ALY I SWNAIE M hy

BX WITin

Page 2/3

Figure3.10¢ Invert Waveform Screen
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6. Using theDigital Filter
w t NBaambBEmEt | 3& MY talCHSplaybNGE
0KS RAIAGIEE FAEGSNI Ysydzdn { St
G LILISNI [ AYAGeE 2NJ a[ 26SNI [ AYAQ
knob to adjust them.
w t NBaambSEwét I 3% My talCAE GMBKNE T h
Turn off the Digital Filter function.

N Uy

BX FILTER

Filter

Upp_ Limit

Figure3.11 ¢ Digital Filter Menu

w t NBaa a4/ | médipgelb S&Eh ¢ CASISNE T
Turn on the Digital Filter function.
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BK FILTER

Filter

Figure3.12 ¢ Digital Filter Adjustment Screen

38al iK CdzyOiArz2ya

Math shows the results after 4%, / and FFT operations of the CH1 and
CH2. Press the MATH button tomley the waveform math operations.
Press the MATH button again to remove the math waveform display.

Table3.8 ¢ Math Function Menu

Function Setting Description
. Math operates betweersignal
+ - *
Operation = FRT source CH1 and CH2.
Source A CH1¢ CH2 Select CHbr CH2 as Source A.
Source B CH1¢ CH2 Select CHbr CH2 as Source B.
Invert on Invert the MATH waveform.

34



off Turn off MATH Invert function.
Next Page Page 1/2 Enter the second page MATH
menu.
Table3.9 ¢ Math Function Menu 2
Function Setting Description
Use universal knob to adjust the
1) [\/ """ ¢ vertical position of the MATH
waveform.
Use universal knob to adjust the
1) /\{\/ vertical scale of the MATH
waveform.
Next Page Page 2/2 Go back to first page of MATH
menu.
Table3.10¢ Math Function Description
Operation Setting Description
A+B Source A waveform adds Source
waveform.
SourceBwaveform is subtracted
A-B
from SourceA waveform.
* A*B Source A multipeéd bySource B
/ A/B Source A divide by Source B
FFT Fast Fourier Transform.
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Figure3.13 ¢ Math Waveform

FFT Spectrum Analyzer

The FFT process mathematically converts a-ilmmain signal into its
frequency components. You can use the Math FFT mode to view the
following types of signals:

Analyzethe harmonic waveén the Power cable.

Test the harmonic content and distortion in the system
Show the Noise in the DC Power supply

Test the filter and pulse response in the system
Analyze vibration

geeee

Table3.11¢ FFT Function Menu 1

FFT Option Setting Description

Select this channel as the FFT
source.

Source CH1, CH2
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Hanning Select FFT window types.
Hamming
Window
Rectangular
Blackman
1X Changes the horizontal
ox magnification of the=FT display
FFT ZOOM
5X
10X
Next Page Page 1/2 Enter the second page of FFT
menu.
Table3.12 ¢ FFT Function Menu 2
FFT Option Setting Description
Set Vrms to be the Vertical Scal
Vrms .
unit.
Scale
dBVIMS Set dBVr_ms tbe the vertical
Scale unit.
Display FFT waveform on half
Split screen.
Display
Full screen Display FFT waveform on full
screen.
R he fi fFFT
Next Page Page 2/2 eturnto the first page o

menu.




To use the Math FFT mode, you need to perform the falgvsteps

L

Set up the source (timdomain) waveform.

Press the AUTO button to displag YT waveform.

3. ¢dz2Ny GKS @GSNIAOFKE ath{L¢Lhbé¢ {(y20
the center vertically (zero divisions).

4, ¢dzNYy GKS K2NRART2yGlf ath{L¢Lhbé 1Y
YT waveform that you want to analyze in the center eight
divisions of the screen. The oscilloscope calculates the FFT
spectrum using the center 1024 points of the tidemain
waveform.

5. ¢dz2Ny GKS ax2f GakRAGE (y20 G2 Syad
remains orthe screen.

6. ¢dz2Ny GKS a{kRAQG¢ (y20 (G2 LINBOARS
FFT spectrum.

7. |If possible, set the oscilloscope to display many signal cycles.

n

To display FFT correctly, follow these steps:

1. tdzaK GKS da! ¢l é odzidz2y o
2. {SG GKS GhLISNFTUAZ2YE 2LJiA2Yy G2
3. t NBaa GKS a{ 2dzNDOS & NoHE i 20/0 20N2R AdySt S

input signal channel.
4, TdzNY GKS G¢AYSkRAQGE (y20 (G2 | R2dz
parameter is displayed behind the time base parameter), making
sure it is at least double the input sigrfeequency.(to avoid
aliasingg OO2NRAY 3 (2 beljdzAiadQa (GKS2NB)Y

Displaying the FFT Spectrum

Press theVIATHbutton to display the Math Menu. Use the options to

select the Source channel, Window algorithm, and FFT Zoom factor. You

Oy RAALX I & 2yfeé 2yS CcC¢ &aLISOGNYzy |
2NJ a{LX AGE AYy G5AALX L &8¢ Widieendry G2 RA:
display channel waveform and its FFT waveform on half screen at a time.
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et Page

Page 12

Figure3.14 ¢ FFT Function

Select FFT window

Windows reduce spectral leakage in the FFT spectrum. The FFT assumes
that the YT waveform repeats forever. With an integral number of cycles,
the YT waveform starts and ends at the me amplitude and there are no
discontinuities in the signal shape A nimtegral number of cycles in the

YT waveform causes the signal start and eoithts to be at different
amplitudes. The transitions between the start and end points cause
discontinuities in the signal that introduce hiffequency transients.

Table3.13¢ FFT Window Description

Window Characteristics Applications

Symmetric transients
or bursts.Equal
amplitude sine waves
with fixed frequencies.
Broadband random
noise with a réatively
slowly varying
spectrum.

Best frequency
resolution, worst
Rectangular magnitude resolution.
This is essentially the
same as no window.
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Better frequency,
poorer magnitude

Sine, periodic, and
accuracy than

Hanning Rectanaular. Hammin narrow-band random
Hamming ngu'ar. 9 noise.Asymmetric

has slightly better .

: transients or bursts.
frequency resolution
than Hanning.
Single frequency

Best magnitude, worst | waveforms, to find

Blackman

frequency resolution. | higher order
harmonics.

Magnifying the FFT Spectrum

You can magnify and use cursors to take measurements on the FFT
ALISOGNHzYd ¢KS 2a0Af t 2 apdchiddnaghify Of dzZRSa |
K2NAT 2y idrtftes LINBaa GKA&A 2LI0A2Yy 0 dzids
a2NB20OSNE &2dz Ffaz2 OlFy (dz2NYy GKS a! YA
waveform horizontally in a-2-5 step. To magnify vertically, turn the

G2t GAKRADE (1 y200

Measurirg an FFT Spectrum Using Cursors

You can take two measurements on FFT spectrums: magnitude (in dB) and
frequency (in Hz). Magnitude is referenced to 0 dB, where 0 dB equals 1
VRMS. You can use the cursors to take measurements at any zoom factor.
Use horizotal cursors to measure amplitude and vertical cursors to
measure frequency.

If you input a sine signal into channel 1, follow these steps:

w Measure FFT Amplitude
1. Input a sine signal to channel 1, and press the
G! !l ¢hé¢ odzitiz2yod
2. t NBaa GKS Ga!ciu&KSodealizy ¢z
menu.
3. tNBadaa GKS GhLISNIYGA2yéEé 2LI0A2)
t NBaa GKS a{2dz2NDODSé¢ 2LIJiA2Yy 0«
5. Press CH1 button to display CH1 menu.

»
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6. ¢ dzNY Tiln&k R A @¢ | y 2he saindingl R 2 dza
rate (at least doublé¢he frequency of input sigal).
7. If FFTisdisplayed on full screen, press CH1 button
again to remove channel waveform display.
8. t NBaa GKS a/!w{hwé¢ odziGz2y :
9. t NBaa GKS &/ dzZNBE2NJ a2RS¢ 0 dzii
10.t NBaa (GKS ac¢ellSé 2LIA2y 0 dzii
1.t NBaa (GKS a{2dz2NDOS¢ 2LIA2Yy 0«
12.t NBaa (GKS a/ dzN1 ¢ 2LIiA2y 0 dzii

knob to move Cursor A to the highest point of the
FFT waveform.

13.t NBaa (GKS G/ dz2Nl ¢ 2LIiA2y 0 dzii

knob to move Cursor B to the lowasbint of the
FFT waveform.

14. The amplitude (T) displays on the top of the left

screen.

B Limnit

Div

Coarse

208

Page I3

Figure3.15¢ Measuring FFT Amplitude

w Measure FFT Frequency

1.
2.
3.

Press the CURSOR button.
t NBa 0 KS &/ dzNBEa2SNI SaCRiiR Siéa | oyodidl i

a
t NBaa (GKS ac¢ellSég 2LJA2Yy 0 dzii
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4, t NBaa (GKS a{2dz2NDOSé¢ 2LIiA?2

5. t NBada (GKS &/ dzNI ¢ 2LIJiA2Y
button to move Cursor A to the highest position of
the FFT waveform.

6. The value of Cdx displaying on the top of the left
screen is FFT frequency. This frequency should be
the same as input signal frequency.

BX Wi

CH1 716

Figure3.16 ¢ Measuring FFT Frequency

NOTE

The FFT of a waveform that has ada@iponent or offset can
cause incorrect FFT waveform magnitude values. To minimize
DC component, choose AC Coupling on the source waveform.

To display FFT waveforms with a large dynamic range, use the
dBVrms scale. The dBVrms scale displays componagmitndes
using a log scale.

The Nyquist frequency is the highest frequency that any-ties
digitizing oscilloscope can acquire without aliasing. This freque!
is half that of the sample rate provided it is within the analog

42
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bandwidth of the oscillosque. Frequencies above the Nyquist
frequency will be undersampled, which causes aliasing.

39! aAy3 wocC

The reference control saves waveforms to a nonvolatile waveform
memory. The reference function becomes available after a waveform has
been saved.

Table3.14 ¢ RERFunction Menu

Option Setting Description
CH1,CH2, Choose the waveform display to
store.
Source CH1 off
CH2 off
REFA Choose the reference location to
store or recall a waveform.
REFB
Storessource waveform to the
Save .
chosen reference location.
REFA on Recall the reference waveform on
the screen.
REFB off

Turn off the reference waveform.
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t NBaa GKS wST¥ odzidiz2zy G2 RAaLIX L& GKS «

CH1 716

Figure3.17 ¢ Reference Waveform Menu
Operation step:

1. t NBaa GKS aw9Cé¢ YSydz odziti2zy G2 RA

YSydz o

t NBaa GKS a&a{2dzNDOSé¢ 2LIiA2y odzidzy

3. ¢dz2Ny GKS GSNIAOKFT atARéL ¢ yreé 12y 2 &
the vertical position and scale.

4, t NBaa (KS GKANR 2LIiA2y odzidz2y (2

storage position.

t NBaa GKS a{l @S¢ 2L

6. t NBaa (GKS o2dGdG2Y 2L
to recall the reference wavefm.

n

o

odzi i 2y @

Ay
A2y odzid2y (2

NOTE:

X-Y mode waveforms are not stored as reference waveforms.

You cannot adjust the horizontal position and scale of the
reference waveform.
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310l 2NAT 2y dGFE {&ad$s:
Shown below are two knobs and one button in the HORIZONTAL area.

F Horizontal “
S

ns

A

Zoom
Hori
Menu

Po’sﬂon
l/ \\
4

b4
M

Zero

Figure3.18 ¢ Horizontal Controls

Table3.15 ¢ Horizontal System Function Menu

Option Setting | Description

Delayed | On Turn on this functiorfor maintime base
waveformto display on the top half screen
and windowtime basewavefam to display
on the below half screen at the same time.

Off Turn off this functiorto only display main
time basewaveform on the screen.

Horizontal Control Knob

You can use thhorizontal controls to change the horizontal scale and
position of waveforms. The horizontal position readout shows the time
represented by the center of the screen, using the time of the trigger as
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zero. Changing the horizontal scale causes the waveforexpand or
contract around the screen center.

w | 2NAT 2yGFE ath{L¢Lhbé¢ 1Yy20
1. Adjust the horizontal position of all channels and
math waveforms (the position of the trigger relative
to the center of the screen). The resolution of this
control varies with thdime base setting.

2. 2KSy @2dz LINBaa (KS K2NRI 2yl

you can set the horizontal position to zero.
w GCAYSKRA@GE 1Yy20

1. Used to change the horizontal time scale to magnify
or compress the waveform. If waveform acquisition
is stopped (using the RUNISP or SINGLE button),
turn the Time/div knob to expand or compress the
waveform.

2. Select the horizontal Time/div (scale factor) for the
main or the window time base. When Window Zone
is enabled, it changes the width of the window zone
by changing the windw time base.

w Display scan mode

When the Time/div control is set tt00 ms/div or slower and the
trigger mode is set to Auto, the oscilloscope enters the scan
acquisition mode. In this mode, the waveform display updates
from left to right. There is ntrigger or horizontal position control
of waveforms during scan mode.

Window Zone

Use the Window Zone option to define a segment of a waveform to see
more detail. This function behaves like zooming into a portion of the
captured waveform. The window tim®ase setting cannot be set slower
than the Main time base setting.

You can turn the Horizontal Position and Time/div controls to enlarge or
minimize waveforms in the Window Zone.

If you want to see a section of the waveform in details, follow thespsste
1. t NBaa GKS alhwL a9b! ¢ odzitz2y
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¢CdzNYy GKS a¢AYSKRADEtime paBescaldi 2 OKI y 3
t NBaa (GKS a5StlF@SR¢ 2LINiA2y odzidz2y

HO

Jelay ed
MermDepth

MNormal

Figure3.19 ¢ Horizontal Delay Menu

4, ¢dzNy GKS Gl 2NRT 2y i1t t2aidAzyé 1y
select the window that your need and expanded window
waveform display on the below half screen at the same time.

Ve
u’s

311¢ NAIISNJ { eailSyYy

The trigger determines when the obdoscope starts to acquire data and
display a waveform. When a trigger is set up properly, the oscilloscope
converts unstable displays or blank screens into meaningful waveforms.

Here are three buttons and one knob in the trigger area. See below:
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Figure3.20 ¢ Trigger Controls

w G¢wLD a9byét NBAE 2§YKS a¢wLD a9l
RAALI e GKS G¢NRARIISNI aSydz o
W af 9z 9] :TheLBVEIOknob is to set the
co rrespondmg signal voltage of trlgger point in order to
Al YL S t NBaa (GKS a[9+9[¢ (y?2
zero.
w a{9¢ ¢h pY:¥aSdidi@ya{9¢ ¢h pmw
stabilize a waveform quickly. The oscilloscope @&in s
the Trigger Level to be about halfway between the
minimum and maximum voltage levels automatically.
This is useful when you connect a signal to the EXT TRIG
BNC and set the trigger source to Ext or Ext/5.
w G Chw/ 9 :UsdahaiFDRCE button to compldie
current waveform acquisition whether the oscilloscope
detects a trigger or not. This is useful for SINGLE
acquisitions and Normal trigger mode.

Signal Source

You can use the Trigger Source options to select the signal that the
oscilloscope uses adrigger. The source can be any signal connected to a
channel BNC, to the EXT TRIG BUS, or the AC power line (available only
with Edge Trigger).
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Trigger Type
The scopes have five trigger types: Edge, Video, Pulse, Slope, and
Alternate.

Edge Trigger

UseEdge triggering to trigger on the edge of the oscilloscope input signal
at the trigger threshold.

Table3.16 ¢ EdgeTrigger Function Menu

Option Setting Description

With Edge highlighted, the risiray falling edge

T E . ; . .
ype dge of the input signal is used for the trigger.
CH1 Triggers on a channel whether or not the
waveform is displayed.
CH2
Does not display the trigger signal; the Ext
EXT option uses the signal connected to the EXT T
front-panelBNC and allows a trigger level rang
Source of-1.2V to +1.2V.
Same as Ext option, but attenuates the signal
EXT/5 a factor of five, and allows a trigger level range

of +6V to-6V.This extends the trigger level
range.

This selection uses a sigmul@rived from the
AC Line power line as the trigger source; trigger couplir
is set to DC and the trigger level to 0 volts.

4 Trigger on Rising edge of the trigger signal.

Slope
ES Trigger on Falling edge of the trigger signal.
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T4

Trigger on Risingdge and Falling edge of the
trigger signal.

Mode

Auto

Use this mode to let the acquisition frean in
the absence of a valid trigger; This mode allow
an untriggered, scanning waveform at 100
ms/div or slower time base settings.

Normal

Use this modevhen you want to see only valid
triggered waveforms; when you use this mode
the oscilloscope does not display a waveform
until after the first trigger.

Single

When you want the oscilloscope to acquire a
aAy3at S g1 @ST2NY buttadNES &

Setup

9YGSNI GKS & ¢ NA 3 IHN31]).9

Table3.

17 ¢ Trigger Setup Function Menu

Option

Setting

Explain

Coupling

DC

Passes all components of the signal

AC

Blocks D€omponents attenuates
signals below 50 Hz.

HF Reject

Attenuates the higifrequency
components above 150 kHz.

LF Reject

Blocks the D€omponent,attenuates the
low-frequency components belowkHz.

Holdoff

v

PaAy3a GKS adzy A 9SNH
holdoff time (sec) the holdoff value is
displayed.

Holdoff

Reset holdoff time to 100ns.
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Reset

Return ReturntotheF ANR G LJ 3§ 2
YSydz o

BX WITin

CHI /144

Figure3.21 ¢ Trigger Menu Screen
Operating Instructions:

1. Setup Type
T tNBaa GKS aG¢wLD a9b! é odzidzy
menu.
f tNBada (KS ac¢elLlSé RAFRASED 6 dzii G 2
2. Setup Source
T ¢ O0O2NRAY3
odzii2zy G2
[ AYySé o
3. Set up Slope
T tNBaa (KS a{t21L8¢ + xa&y odzii
b ocora Mo

2 (KS AyLidzi aA3ylf
SERDGC &Y | & 3¢ 1P d HE

< i
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4. Set up Trigger mode
T PressiKS Ga¢NAIIASNI Y2RSE 2LJiA2Yy 0o
Gb 2 NMEA{éAy Tt SE o
Auto: The waveform refreshsat a high speed whether
the trigger condition is satisfied or not.

Normal: The waveform refrestswhen the trigger
condition is satisfied and waits foert trigger event
occurring when the trigger condition is not sdied.

Single:The oscilloscope acqusa waveform when the
trigger condition is satisfied and then stops
5. Set up Trigger coupling
T tNBaa GKS a{Sd ! L¥ odziGzy G2

aSydz o
T tNBaa (KS alzdzLJfAyzle 2 LG y )
a1l c wSasSoi 2NJ a[ C WSZSO £ D
Pulse Trigger

Use Pulse Width triggering to trigger on aberrant pulses.

Table3.18 ¢ PulseTrigger Function Menu 1

Option Setting Description
Select the pulse to
Type Pulse trigger the pulse match
the trigger condition.
CH1 Select input signal
CH2 source.
Source EXT
EXT/5
AC Line
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Ik (Positive pulse width less
than pulse width setting)

1 (Positive pulse width larger
than pulse width setting)

1 (Positive pulse width equal
to pulse width setting)

Select how tacompare
the trigger pulse
relative to the value
selected in the Set
Pulse Width option.

When JF (Negative pulse width less
than pulse width setting)
T (Negative pulse width
larger than pulse width setting)
T (Negative pulse width
equal to pulse width setting)
Selecting this option
Set Width | 20.0ns 10.0s can tm the universal
to set up the pulse
width.
Next Page | Page 1/2 Press this button to

enter the second page.

KHz

Page 12

CHI 1144y

Figure3.22 ¢ Pulse Trigger Menu 1
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Table3.19 ¢ PulseTrigger Function Menu 2

Option Setting Description
Select the pulse to trigger the pulse

Type Pulse matchthe trigger condition.

Auto Select the type of triggering; Normal
Mode Normal mode is best for most Pulse Width

single trigger applications.
Set up 9YGSNI GKS G¢NRIIS
Next Page Page 2/2 E;ZZS this button to returto the first

TRIGGER

KHz Page 2/2

CHIJL144y

Figure3.23 ¢ Pulse Trigger Menu 2
Operating Instructions:
1. Setup Type

T tNBaa G(KS ac¢wLD a9b! ¢ odziti2y
menu.
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T tNBaa (KS a¢eliSé¢ Pusgizy odziidz2
2. Set upcondition ]
 Presstha&2 KSy ¢ 2LIJiA2Y ﬂatﬁaﬁ_y G2 a
el lectFeabde 2 kede
3. Set uppulse width
T ¢dz2Ny GKS a! yAGSNEIt & (y20 G2

Video Trigger

Trigger on fields or lines of standard video signals.

Table3.20¢ VideoTrigger Function Menu 1

Option Setting Description
When you select the video type,
put the couple set to the AC, the

Type Video you could trigger the NTSEAL
and SECAM video signal.
CH1 Select the input source to be the
CH2 trigger signal.
Source EXT Ext and Ext/5 use the signal
EXT/5 applied to the EXT TRIG

connector as the source.

—|—|_(N0rma|) Normal triggers on the negative
edge of the sync pulse.

Polarity : _

J_L(Inverted) Inverted triggers on the positive
edge of the sync pulse.

Line Num

Sync All lines Select appropriate video sync.
Odd field
Even Field

Next Page Page 1/2 Enter the second page of

GxARS2 GNAIISNJ
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Table3.21 - Video Trigger Function Menu 2

Option

Setting

Description

Type

Video

When you select the video
type, put the couple set to the
AC, then you could trigger the
NTSCPRAL and SECAM video
signal.

Standard

NTSC
Pal/Secam

Select the video standard for
sync and line number count.

Mode

Auto

Use this mode to let the
acquisition freerun in the
absence of a valid trigger; This
mode allows an untriggered,
scanning waveform at 100
ms/div or slower time base
settings.

Normal

Use this mode when you want
to see only valid triggered
waveforms; wheryou use this
mode, the oscilloscope does
not display a waveform until
after the first trigger.

Single

Whenyou want the

oscilloscope to acquire a single
g @STF2NXZ LINBaa
button.

Set up

9YGSNI GKS d&a¢NR3
YSydz o

Next Page

Page 2/2

Returnto the first page of
GxARS2 ¢NAIIASNI
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BX EIFEN

CHI w3010

Figure3.24 ¢ Video Trigger Menu

Operating Instructions:

1. Setup Type

T tNBaa G(GKS a¢wLD a9b! ¢ odzidzy
menu.

T tNBaa G(GKS adzéiBy sscaagdfy SO0 4
2. Set upPolarity

T tNBaa (KS dt2fI-NJ\u“—|J£2L2]LN821)/ o)
Il¢ o

3. Set upSynchronization

f tNBaa G(KS d{ yOé¢ 2LIiA2Y odzid2
bdzYé 3 ahRR ASt Ré X yR a9 @Sy
T LT é&2dz ééfSOu G[ AYS bdzYés @&2dz

knob to set the appointed line number.
4. Set up Standard
T tNBaa (KS-tdBESEMkmEIRLIIAZY
 Presstb a{lGFyYyRINREé 2LIA2Yy odzitz2y
at! [ k{9/ ! ae¢ 2N) dbe¢{/ ed
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Slope Trigger

Trigger on positive sloper megative slopaf waveform,according to

setup time of the oscilloscope.

Table3.22 ¢ Slope TriggeFunction Menu 1

Option Setting Instruction
Trigger on positive slope of
Type Slope negative slope according to setup
time of the oscilloscope.
CH1 Select trigger source.
CH2
Source
EXT
EXT/5
= Select trigger condition.
e
£
When
bl
e
e
2y ¢dzNy GKS &l yA@S
Time slope time. Time setup range is
<Set time> 20ns10s.
Next Page Page 1/2 E.nter the second page of slope
trigger.
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BX NEIFER

TRIGGER

Figure3.25 ¢ Slope Trigger Menu 1

Option

Setting

Instruction

Type

Slope

Trigger on positive slope megative
slope according to setup time of the
oscilloscope.

Vertical

Select the trigger level that can be

I R2dzai SR o0& a&[ 9+9]
FR2dza ! 43 9&[99 + 9 [
them at the same time.

Mode

Auto

Use this mode to let the acquisition freg
run in the absence of a valid trigger; Th
mode allows an untriggered, scanning
waveform at 100 ms/div or slower time
base settings.
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Use thismode when you want to see
only valid triggered waveforms; when

Normal you use this mode, the oscilloscope do
not display a waveform until after the
first trigger.

When you want the oscilloscope to

Single

acquire a single waveform, press the
G{LbD[9¢ odzil2y®

9y G SNJ & ¢ NA 33 S NlakkeS {

Setup 3.17).

Next Page Page 2/2 Returnto the first page of slope trigger.

BK WICER

Set Up

Mext Page

Page 2/2

Figure3.26 ¢ Slope Trigger Menu 2
Operating Instructions:
cfftz2s (GKS ySEG &aiGSLBE I FAGSNI a{f2LS ¢l

1. Input a signal to CH1 or CH2.
2. Press tha ! hé¢ odzidizy o

1
¢
1
3. t NBda (GKS a¢wLD a9b! é¢ odzidizy G2 S

60



4, t NBaa (K G¢elLlSé 2LIGA2y odzidzy G2

5. t NBada (GKS a{2dz2NDOS¢ 2LIiA2y odzitdz2y

6. t NBaa (KS a2kKSyé¢ 22F gy 2 g2y (2
¢ M gy HE g3 M ¢} He ¢ o

7. Pres GKS G¢AYSé odzili2zys Gdz2Ny GKS 4
slope time.

8. t NBaa (KS-tdBWSEMktIEIRLIIAZ2Y odziGz2y
aS02yR LI 3IS 2F GKS a{ft2LIS GNARIISN

9. t NBaa (GKS a+xSNIAOFEE¢ 2LIA2y odziidz2

be adjusted.
10. Tumi KS a[ 9+29[ €& (Y2009

Alternate Trigger

The trigger signal comes from two vertichlannels when you use
alternate trigger. In this mode, you can observe two irrelative signals at
the same time. You can select different trigger types for two vertical
signalsand selected types cover edge, pulse, video and slope trigger.
Trigger information of two channel signals display on the bottom right of
the screen.

BKX TRIGGER

Figure3.27 ¢ Alternate Trigger Menu
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Table3.23 ¢ Alternate TriggerEdge Modd~unction Menu 1

Option Setting Description
When using alternat trigger, the triggezd
signal comes &m two vertical channels. In
Type Alternate thismode, you can observe two irrelative
signals at a time.
Channels CH1CH2 Set the trigger channels
Source CH1 Set trigger type information for CH1 signal
CH2 Set trigger type information for CH2 signal
Mode Edge Set trigger type of vertical channel signal tc
edge
Next Page | Page 1/2 Go to the second page of the TRIGGER
Menu.
Table3.24 ¢ Alternate Trigger Edge Mode Function Menu 2
Option Setting Description
4 Triggering on rising edge.
Slope . . .
ES Triggering on falling edge.
+1 Triggering on rising edge and falling edge|
Set L 9y (G SNJ & ¢ NR I ISedlabdeS i 9
P 3.17).
Next Page | Page 2/2 Go to theback to the firsipage of the

TRIGGER Menu.
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Table3.25 ¢ Alternate Trigger Pulse Mode Function Menu 1

Option Setting Description
The trigger signal comes from two
vertical channels when you use

Type Alternate alternative trlgger.. In th_ls mgde, you
can observe two irrelative signals at th
same time.

Channels CH1CH2 Set the trigger channels
Set trigger type information for CH1

Source CH1 signal

CH2 Set trigger type information for CH2

signal

Mode Pulse Sgt trigger type qf the vertical channel
signal to Pulse trigger.
Enter the second page of Alternative

Next Page Page 1/2 pag v

trigger menu.

Table3.26 ¢ Alternate Trigger Pise Mode Function Menu 2

Option Setting Description

M .

Select how to compare the trigger

AF . .

When =] pulse relative to the value selected if
) the Set Pulse Width option.

=]

=]
Set Width 20.0ns10.0s Selecting this option can turn the

universal to set up the pulse width.
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Set up 9y GSNI 6KS & ¢ NXSBES
Table3.17).
Next Page Page 2/2 Press this button to returito the first
page.
Table3.27 ¢ Alternate TriggeVideo Mode Function Menu 1
Option Setting Description
Type Alternative The trigger signal comes from two
vertical channels when you use
alternative trigger. In this mode, you
can observe two irrelative signals a
the same time.
Channels CHICH2 Set the trigger channels
Settrigger type information for CH1
Source CH1 signal
CH2 Set trigger type information for CH2
signal
Mode Video Set trlgge_r type of the verpcal
channel signal to Video trigger.
Enter the second page of Alternativ
Next Page Page 1/2 . pag
trigger menu.
Table3.28 ¢ Alternate Trgger Video Mode Function Menu 2
Option Setting Description
Normal triggers on the negative edg
Polarity (Normal) of the sync pulse.

L (Inverted)

Inverted triggers on the positive edg
of the sync pulse.
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Sync Line Num
All lines Select appropriate video sync.
Od(d field
Even Field
Standard NTSC Select the video standard for sync a
Pal/Secam line number count.
Setup 9YGSNI 0KS a ¢ NenSse
Table3.17).
Next Page | Page2/2 Press this button to returtto the first

page.

Table3.29 ¢ Alternate Tiigger Slope Mode Function Menu 1

Option Setting Description

Type Alternative The trigger signal comes from two
vertical channels when you use
alternative trigger. In this mode, you
can observe two irrelative signals at tH
same time.

Channels CHICH2 Set the trigger channels
Settrigger type information for CH1

Source CH1 signal

CH2 Set trigger type information for CH2

signal

Mode Slope Set trigger type qf the vertical channel
signal to slope trigger.
Enter the second page of the

Next Page Page 1/2 pag

alternative trigger.
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Table3.30 ¢ Alternate Tiigger Slope Mode Function Menu 2

Option Setting Description
o o
=
When ::LE Select slope trigger condition.
e
e
Time 1) ¢dzNYy G(KS da! yA@SNA
<Set time> slopetime. Time setup range is 20ns
10s.
Vertical Select the trigger level that can be
l Redzat SR o0& a[ 99
I R2dzalG a[ 9+x9[ ! €3
them at the same time.
Set up 9y (i SNJ & ¢ NR I SebllabieS
3.17).
Next Page Page 2/2 wSidzNy G2 GKS FAN

GNAIISNI YSydz o

Operating Instructions:

To use alternate triggerindollow these steps

1
2
3.
4
5

Input two irrelativesignals to channel &nd channel 2.
Press the AUTO button.

t

Z

Z

Z

B B o

aa (kKS
aa G4kKS
aa (KS

¢wLD a9b! odzidz2y
GeCeLISé 2LIGA2Y 06 dz
G/ KFyyStaég -RILHA 2y
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6. t NB& GKS a{2dzROEStBSQGAAY | @dzd(i 2y
t NBaa GKS /I m oTmeiRAYDE YRy AladzNd/2 (KL

Qx

~

waveform display.
8. tNBada daz2RS¢ 2LJiA2y odzidz2y (G2 4&$s
2NJ atARS2¢ 0
9. Set the trigger according to trigger edge.
10. t NBaa (KS a{2dz2NOS&a/2WEAMRY o6dzil2y
11t NBaa GKS /1w oTmedRAYDE YRy AladzNy2 (XKL
waveform display.

12.Repeat steps 8 and 9.

Coupling
'asS a/ 2dz2LX Ay3IE G2 YFE1S &adzaNE GKS airdayl
It is useful for obtaining a steady waveform.

If you usetrigger couph y 3> @ 2 dz & K2 dzf R $LINSda@l AlyK Sk yaF
GKSy aStSOG a9R3ISEI aGtdz aSéx a+xARS2E€:
QRdzLIX Ay3E 2LIA2Y Ay (GKS a{SiG ! LI YSydz

Position

The horizontal position control establishes the time between the &igg
L2airdAizy FyR (GKS aONBSy OSYydGSN® |, 2dz ¢
knob control to view waveform data before the trigger, after the trigger,

or some of each. When you change the horizontal position of a waveform,

you are changing the time betwedhe trigger and the center of the

display actually. (This appears to move the waveform to the right or left on

the display.)
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Slopeand Level

The Slope and Level controls help to define the trigger. The Slope option
(Edge trigger type only) determines whet the oscilloscope finds the
trigger point on the risingnd/or the falling edge of a signal.

The TRIGGER LEVEL knob cortelhat pointon the edge the trigger
occurs.

Rising edge Falling edge

Alleainian paysnipe ag ued janal 4866uL

Figure3.28 ¢ Rising and Falling Edge lllustration

NOTEPress the SINGLE button when you want the oscilloscope
acquire a single waveform.

Trigger coupling affects only the signal passed to the trigger syste
It does not affect the bandwidth or coupling of thesal displayed
on the screen.

Normal Polarity Sync triggers always occur on negajoiag
horizontal sync pulses. If the video waveform has postjieimg
horizontal sync pulses, use the Inverted Polarity selection.
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Trigger Holdoff
You can use th&rigger Holdoff function to produce a stable display of
complex waveforms. Holdoff is time between when the oscilloscope
detects one trigger and when it is ready to detect another. The
oscilloscope will not trigger during the holdoff time. For a pulsentrgou
can adjust the holdoff time so the oscilloscope triggers only on the first
pulse in the train.

Trigger position

»

A

»

Holdoff time

Figure3.29 ¢ Trigger Holdoff lllustration

Trigger level

If you want to change holdoffime, please follow the steps below

1.

n

t NBaad (GKS a¢wlLD a9b! é odzidizy

aSydz o

t NBaa KS ac¢cellSe 2LIA2y odzid2
t NBaa GKS a{Sd ! L¥ 2LXGA2y o dzi
aShGdzld YSydz @

t NBaa (GKS al 2t R2Fdthe 2LJiA2Y 0 dz
G! YABSNRERIEE ({y20 G2 OKFy3aS (K

waveform triggers steadily.

NOTEUse trigger holdoff to help stabilize the display of aperiodic

waveforms.
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Table3.31 ¢ Acquire Function Menu

Option Setting Description
Samplin Use for sampling and accurately
pling displaymost of the waveform.
Detect the noise and decrease the
i Peak Detect - .
Acquisition possibility of aliasing.
Use to reduce random or
Average uncorrelated noise in the signal
display.
Averages
(4, 16, 32, 64, | Select number of averages.
128, 256)
. Sinx Use sin interpolation
Sinx/x . . .
X Use linear interpolation
Equ time Set the Sampling mode to Egalent
Mode Real time time.
Set the Sampling mode to Real time|
Sa Rate Display system sampling rate.

When you acquire a signal, the oscilloscope converts itdigital form

and displays a waveform. The acquisition mode defines how the signal is
digitized and the time base setting affects the time span and level of detail
in the acquisition.

T Samplingin this acquisition mode, the oscilloscope samples
the signalm evenly spaced intervals to construct the waveform.
This mode accurately represents signals most of the time.
Advantage:You can use this mode to reduce random noise.
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DisadvantageThis mode does not acquire rapid variations in the
signal that may occusetween samples. This can result in aliasing
may cause narrow pulses to be missed. In these cases, you should
use the Peak Detect mode to acquire data.

BK Wirin

Figure3.30 ¢ Acquire Menu

1 Peak Detectreak Detect mode capture the maximum and
minimum values of a signal Finds highest and lowest record
points over many acquisitions.

Advantage:In this way, the oscilloscope can acquire and display
narrow pulses, which may have otherwise been missed in Sample
mode.

DisadvantageNoise will appear to be higher in this mode.
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BX NEIFER

te

Figure3.31 ¢ Peak Detet

1 AverageThe oscilloscope acquires several waveforms, averages
them, and displays the resulting waveform.
Advantage:You can use this mode to reduce random noise.

72



BK WICTER

1

Mode

Figure3.32 ¢ Average Acquisition

1 Equivalent Time Samplind:he equivalent time sampling mode
can achieve up to 20 ps of horizontal resolution (equivalent to
50GSal/s). This mode is good for observing repetitive waveforms.

1 Real Time Sampling:he scope haa maximumReatime
sampling rateof 1GSal/s.

T aw! bk { ¢ht Press tHaRUR/$I button when you want
the oscilloscope to acquire waveforms continuously. Press the
button again to stop the acquisition.

 &a{LbD[ 9 ¢éPressdhé S8IRGLF button to acquire a single
waveform. Each time youysh the SINGLE button, the
oscilloscope begins to acquire another waveform. After the
oscilloscope detects a trigger it completes the acquisition and
stops.

When you push the RUN/STOP or SINGLE buttons to start an
acquisition, the oscilloscope goes throutje following steps:
1. Acquire enough data to fill the portion of the waveform
record to the left of the trigger point. This is also called
the pretrigger.
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2. Continue to acquire data while waiting for the trigger
condition to occur.

3. Detect the triggeicondition.

4. Continue to acquire data until the waveform record is
full.

5. Display the newhacquired waveform.

1 Time BaseThe oscilloscope digitizes waveforms by acquiring the
value of an input signal at discrete points. The time base allows
you to control hav often the values are digitized. To adjust the
time base to a horizontal scale that suits your purpose, use the
Time/div knob.

1 Time Domain AliasingAliasing occurs when the oscilloscope
does not sample the signal fast enough to construct an accurate
waveform record. When this happens, the oscilloscope displays a
waveform with a frequency lower than the actual input
waveform, or triggers and displays an unstable waveform.

Actual high-frequency waveform — ——

Apparentlow-frequency
waveform due to aliasing

Sampled points

Figure3.33¢ Time Domain Aliasing lllustration

Operating Instructions:

Set up Sampling Format

,2dz OFy LINBaa i
G2 as8tS00 &{ Y&®

KS OlidzA aAGA2Yyé 2LIIA
3B & B¢ YYRBRS aNSa| OSNI

11l NS

@ o

g
Set up Aveages

2 KSy &2dz 48t 800 &! OSNI IS¢ F2N¥IGZ &2
0dzi 12y (2MASES@aHaEEECcAES AMHY € 2N AH|
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Set up function interpolation
You can select Sinx interpolation or linear interpolation.

Set up Sampling Mode
t NBaa (RILIM2YRDédzi G2y G2 aStSOG awSlH

Set up Sampling Rate

The sampling rate is based on the time division scaling on the screen.

Adjust the sampling rate by turning the Time/div front panel knob. The
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Table3.32 ¢ Display System Menu 1

Option Setting Description
Vectors fill the space between
Vectors adjacent sample points in the
Type display.
Dots There is no link between
adjacent sample points.
Off
. 1 sec Sets the length of time each
Persist . . .
2 sec displayed sample point remains
5 sec displayed.
Infinite
Intensity v _ {SG 61 @SF2NXVaQ
<Intensity>
Brightness ‘0 Set grid brightness.
<Brightness>
Next Page Page 1/3 E;ZSGS this button to enter secon
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BX ; DX

Type

Figure3.34 ¢ Display Menu 1

Table3.33¢ Display System Menu 2

Option Setting Description
YT format displays the vertical
voltage in relation to time

Format YT (horizontal scale). XY format
XY displays a dokeach time a sample
is acquired on channel 1 and
channel 2
Screen Normal Set to normal mode.
Inverted Set to invert color display mode.
E Display grids and axes on the

Grid E screen.

Turn off the grids.

:l Turn off the grids and axes.
2sec

Menu Display 5sec Set menu display time on screen
10sec
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20sec

Infinite
Press this button to enter the
Next P P 2 ~ , A
extrage age 2/3 secondlJ 3S 2F dA5A3G
Figure3.35¢ Display Menu 2
Table3.34¢ Display System Menu 3
Option Setting Description
Skin Classical Set up screen style.
Modern
Tradition
Succinct
Next Page Page 3/3 Press this button to returito
the first page.

Operating Instructions:

Setup waveform display type
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