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Safety Information

Please review the following safety information toia injury and prevent damage to the

DSO or any products connected to it.

Symbol definitions:

& This symbol indicates that the manual should benedeo.

“WARNING” denotes that, if not correctly performex adhered to,
&WARNING could result in injury or loss of life. Do not pe&d beyond a warning

until the indicated conditions are fully understaot met.

“CAUTION” denotes that, if not correctly performexd adhered to,

could result in damage to or destruction of DSO. mx proceed

/N\CAUTION
beyond a caution sign until the indicated condgioare fully
understood and met.
“NOTE” denotes that refer to the manual, which padeg operational
NOTE
information of which the user should be aware.
/N\WARNING

B Do not operate without cover(s).
Do not operate the DSO with any cover(s) removéis may result in electric shock or

fire hazard if any part(s) inside is touched.

B Use USB2.0 power only
The DSOshould bepowered by the PC’s USB2.0 port. Usaly the DSO USB cable to
connect to the PC's USB2.0 port.

B Do not operate in wet or damp conditions.

B Do not modify or operate the DSO if there was anyuspected damage, have it




inspected by qualified service personnel.
B Connect the Probe Properly
Connect the ground lead of the probe to earth gtaamly. Do not connect the ground
lead to an elevated voltage.
Do not connect or disconnect probes or test leduigevihey are probed to a voltage

source.

CH1 CH2

@ © T

/NCAUTION
B Observe ALL Terminal Ratings.
To avoid fire or shock hazard, observe all ratinagd markings on the product. Consult
the product manual for further ratings informatioefore making connections to the
product.
B Do not operate in the following installation locaton
* Indirect sunlight.
* In extremely hot and/or humidity areas.
*  With always mechanical vibrations.
* Around areas with strong lines of magnetic forcesnpulse voltage.
B Remove the USB cable from the DSO if it is not begused.
B The temperature of the DSO increases after being ad for a while.

B Use original USB cable.




Chapter 1 Installation




Installation Procedures

Driver Installation for Windows XP
Insert the installation CD and connect the DSO wdahr PC.
Enter the hardware wizard when the Windows OS &indJSB device (Figure 1) and check

“yes. This time only”.

Found New Hardware Wizard Found New Hardware Wizard

Welcome to the Found New

Hardware Wizard

Windows will search for curent and updated software by This wizard helps pou install software for:

Inoking on wour computer, on the hardware installation CD, or on
W

&b site [with your permission] PC_Based USE 2.0 Interface
!

Bl

\j If your hardware came with an installation CD

CanWindows connect to Windows Update to search for &2 or Hoppy disk, insert it now.

software?
(&) Yes, this time only
() 'res. now and every time | connect a device
() Na. nat this time

‘what do you want the wizard to do?

(@) Install the software automatically [Recommended)
() Install from a list o1 specific location [4dvanced]

Click Nest to continue.

< Back " Newt » ][ Cancel

Click. Nest to continue.

Figure 1 Figure 2
Choose “Install the software automatically” (Recoemaed) to find the proper driver
automatically (Figure 2). Click “Next”.

Click “Next” when a driver is found.

Please wait while the wizard installs the software... .

PC_Based LISE 2.0 Interface

Found New Har dware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

Click Finish to cloge the wizard.

Figure 3 Figure 4

You will see the “PC_Based USB 2.0 Interface” ia tbevice Manager (Figure 5).
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Figure 5




Install the DSO software

Insert the installation CD into your PC.

Double click the auto-installation procedure. Retup.exe at the CD-ROM root directory
if the auto-installation does not work. The DSGware will enter DEMO mode if the

DSO is not connected with the PC.

You will find the DSO software icor)after the installation.

If the DSO software enters “DEMO Mode” when the DS@onnected with your PC, please

check the USB cable.




Probe calibration

Please calibrate the two probes at the first tisee u

Connect the two probes with DSO’s 2 channels.

Switch the Probe to “x10".

Connect two probe ground pins with the DSQO’s grotamchinator.

TravelScope:Connect two probes with the “GEN 1” pin.

GEN 1 GEN 2

Max. 42ka e s e

Run the DSO software.
Set the Volt/div = 2v and the Time/div = 500us.

If you see the waveforms below, please follow £8)p

M 00U

uuuys

ARARSREERR




Adjust the trimmer near the probe’s BNC connectat mmodify the waveform to the

following shapes.




Chapter 2 Operations




Window

—— CH1 Waveform

—— CH2 Waveform Function _
Information

ruwstor  (CHU  (giz—— Channel Select

FORCE TRIGGER /L“)‘ i
SET LEVEL TO 50% = —
HARDCOPY P P~
| e G
TRIGGER @@ ’L\Q
: o =
DISPLAY w 1_“/
- VOLTSIDIV
> 48 .
% Jé |_Waveform Vert. Adj.
V¥ my
MEASURE e @

SEC/OIV
UTILITY.

— J& ‘ | Waveform Horz. Adj.
SAVE/RECALL L oS
[ e @
ACQUIRE AUTOSET
|
Panel Sicing
Scroll Bar Main Function Button

You can use the mouse wheel to zoom in and zoorthewaveform on the screen and use
the left mouse button to drag and flicker the wawaf. You can also use the mouse right

amount of measured specific area of the waveform.
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Operation

Channel Switch Button

There are 12 channel buttons (CH1, CH2..., CH12herupper right of the ... P
chy (guy
DSO software window. When you use one DSO, only @hid CH2 are Cam ’:I_I
available and the rest channel buttons will beldéghin gray color. CH1, ./_”;:__.I]':_‘-, -
with gray button and black fonts, is available bat activated; CH2isin (o
blue color when activated. Each activated chanattbh has its own color _H;_ Ca I_”U
which is identical to that of its waveform. Clitke channel button will Calh Coni
turn on the display of the channel on the wavefaindow and right-click 'fr:m' 3 'TI I
to turn it off.
VOLTS/DIV Knob
The VOLTS/DIV knob is used to change the voltaggdesc There are 8
VOLTS/DIV
vertical divisions for the voltage scale on thetwafe window and the (; - l
voltage scale is shown on the window’s lower-leftner..  For example, 5&'9 @"'

the window will display “CH1 2.00V"if the voltagecale is 2 Volts for each
vertical division and the total voltage of all &tieal divisions are 16 Volts. There are two
small buttons under the VOLTS/DIV knob, one is Z§6m out) and the other is “+” (zoom

in). The mouse wheel can be used to adjust thag®kcale faster.

TIME/DIV Knob

The TIME/DIV knob is used to change the time scal€here are 10 horizontal

SEC/DIV
time divisions on the waveform window. When th&E/DIV shows “M (; - 1
50us”, it means each horizontal division is 50user€ are two small buttons E (;5

under the TIME/DIV knob, one is “~” (zoom out) atiee other is “+” (zoom in)
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to change the time scale, or use the mouse wheeldim in / zoom out. The waveform can
be drag and flicker by mouse left button.
The mouse wheel can be used to adjust the time &xster.

Threshold

Trigger

5100 MHz

Channel

Threshold is an arrow sign on the right of the Wakma window. You can move the arrow to

adjust the threshold value that is shown, on thetaight of the waveform window.

Channel
The channel numbers are shown on the left of theefeam window; you may move the

channel to adjust its threshold.

Trigger Position
The trigger is a red arrow sign on the top of tle@form window; you can drag the trigger

sign to adjust its time.
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Scroll Bar

The scroll bar is a light blue line under the wavef window. You can move the waveform
or the scroll bar to see the waveforms in diffetent or you can double click the scroll bar
to move the waveforms to the center (50%) of theeti

[d o~ @

ACQUIRE AUTOSET

Scroll Bar Panel Sizing

Panel Sizing Knob

You can move the panel sizing knob on the lowertraf the panel to adjust the size of the
panel.
Zoom

Press the button to on/off the zoom window; alsathe hot key (z) to on/off it.

@ ; o 20008 o UTILITY - i
; . ; ; ) . s rRunisTOP  (CH1) CHY
i P
ForcETRIceER ey GD
: ) -/._'j;:'. [
SETLEVELTOSNW S
B
= @ @
_____ HARDCOPY = =
Lowgger (EHY (e
) e ©
Esport Data E:TRIGGER W @
Gup G
DISPLAY o O
- voLTSIDIV
CURSOR i Yy
Vi W
T v
MEASURE =) @
E: SECIDIV
UTILITY 5 M l
5nS

SAVERECALL

g

L& o

b
o
2
€
(05
T T
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Waveform operation

Support multi touch.

i (=) <)
[. o/ E/’\
]
RUN/STOP (CE L ‘-Ej,&
rorceTricozr NP (G
— -
SETLEVEL TOS0% f“'"".
EeE @ @
= HARDCOPY = =
LoUrce E & i_t' i
CHI o I
) TRIGGER G G
Slone DISPLAY (Gl (i
Dlope
D VOLTSIDIV
’ CURSOR e S
— v
5V v
MEASH
Delay Trigger ﬁ (=) ®
T SEC/DIV
Holcod ﬁ Padle l
~ .
o
,-._Eir - SAVE/RECALL ah NS
Coupling
' e Qs
ACQUIRE AUTOSET

Easy display of the waveformXYou may drag the waveforms or roll the mouse wheel

zoom in/out the waveforms.

Fast measurementsRight-click the selected waveform area for its nueasients.

Fast voltage offsetRight-click the selected waveform area for its ag# offset
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Chapter 3 Main Function Button

You may click each sub function button to activisiie function

Run/Stop

RUNI/STOP

RUN/STOP icon starts/stops the acquisition procBlse.DSO also has a black hardware

RUN/STOP button which does the same function.

FORCE TRIGGER

FORCE TRIGGER

When the DSO can not trigger in the Normal or Sarfgihot trigger mode, then press the

“FORCE TRIGGER” button to force the DSO to trigglee signal.

SET LEVEL TO 50%

SET LEVEL TO 50%

b

Click the “SET LEVEL to 50%” button to set the tBh®ld to the 50% of the signal’s Vpp.

HARDCOPY

HARDCOPY

b

Click the “HARDCOPY” button to print the waveformSelect “Utility” — “export” to

preview the waveform.

15



TRIGGER

TRIGGER

Trigger Type

Edge

Model
Type

TravelScope
A/H serial

Edge

Video

Width

Runt

Pattern

State

Timeout

Transition

Setup/Hold

B-Trig.

B-Event

Window

12C

CAN

UART

LIN

Delay trigger

Holdoff

Coupling

Trigger on Rising/Falling/Either/Alternate signals

Video

Trigger on video signals like NTSCPAL or SECAM.

Related operations:

16



Move cursor to “Line #” and use the mouse wheadithe scan line.

¥ideo Scan Line Setting

Uideo Type: INTSC/525 |

Horizontal Freq.: ‘15?3!;.26 Hz j

Custom Freq.: Hz

Scan Line:

IndentiFy| ;

Steps:

You can choose the numbers of the scan line.

Right-click and choose the video type, horizontatjtiency or scan line.

Video Type: MTSC, PAL or SECAM.

Horizontal Freq.: Adjust the frequency according to the tested signal

Identify: Click Identity to automatically identify the video type and horntal frequency.
Click the “Cursor” button to set the Horizontal Was IRE will make the video measurement

easier.

Width
This is useful for observing inter-symbol-interfiece (ISI). Trigger when the pulse width
matches the following,:

Mode:

Icon Mode

Positive pulse

Negative pulse

Any pulse

Width time: From 1ns to 50s depending upon different width menie sampling rate.If the

width time condition is set “=" or#”, the range is £5%.

17



For example: Set the width time #) (100 ms, then the DSO will trigger when the pulse

width = #) 95-105 ms.

Runt

It allows you to trigger on the unknow state iniigsystem. Defined by pulses that enter
and exit between two defined amplitude threshddsunt can also be time qualified with a
pulse width between 8 ns and 50 s. A runt polaftiositive, Negative, or Either can be
selected.

Mode:

Runt Mode Width Time Descript

Positive pulse

Negative pulse

Positive or negative pulse

1ns - 50s Positive pulse with different width
1ns - 50s Negative pulse with different width
1ns - 50s Positive or negative pulse different kvidt

DEEEEH

Width time: The same as the Width trigger.

Pattern
It can trigger on any logical combination of inghiannels.

Mode:

Icon Mode

B

18



OR

NAND

NOR

Trigger on any logic combination of 2 channels.(AR/NAND/NOR)

Width time: The same as the Width trigger.

State

State trigger is useful when trouble shooting thealtel buses.

Mo

de:

Icon

Mode

A
B

=

Clock rising latch

A
=]

=

Clock change latch

Trigger when the logic input(Source B) to be trad alock input(Source A) is rising of

change edge.

Timeout

It is oftern use to trigger on the dead time ofglistem.

Mode:

Icon Mode
Bl -
i -
Bl -

Trigger when no pulse for a period of time, rangerf 1ns to 50s.

19



Width time: The same as the Width trigger

Transition
When edge is faster than necessary for the openatenvironment can radiate trouble

energy. When edge is too slow will into the cirangtability.

Mode:
Icon Mode

Trigger when the time interval from the low-to-highhigh-to-low thresholds is accord to a
specified time. A transition can also be time diedi with a pulse width between 2 ns and 50
S.

Width time: The same as the Width trigger

Setup/Hold

Setup/Hold violations can cause data errors.dasy to capture this error.

Mode:
Setup icon Mode
flitcukprigméﬁg violation when
§|g2ukpfa:|i|ri?1igg violation when
— flitcukpcﬁ;nr:gg violation wheh
Hold icon Mode

Hold timing violation when
clock rising.

Hold timing violation when
clock falling.

]
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Hold timing violation when
clock chang.

Trigger if the data transition within the defineztigp/hold time window of the clock edge.

B-Trig
In the most demanding application a single triggemt is not sufficient to fully define the
circuit behavior that creates the event of interest

Mode:

Setup icon Mode

B rising after A rising

B falling after A rising

B rising after A falling

B falling after A falling

Trigger on B event after A event with a delay tifhbe delay time can be from 2ns to 50s.

B-Event
In the most demanding application a single triggamt is not sufficient to fully define the
circuit behavior that creates the event of interest

Mode:

Setup icon Mode

B rising n-times after A rising

P

B falling n-times after A rising

B rising n-times after A falling

21



1 B falling n-times after A

Trigger on n-th B event after A event. The numidezv@nts is up to 1024 times.

Window

Mode:

Setup icon Mode

q Enter window
NN

Triggers on an event that enter or exit a windole Window zoom is between the two

thresholds.
12C
I2C Trigger Settings x|
Trigger On IAddress + Data LI
~Address Settings
' 7 Bits " & Bits 10 Bits
 \Write " Read = Readf¥/rite
50¢ch [Don't Care ACK ~|
~Data Settings
& Any Offset " Fixed Offset ||]
IXXh IDon't Care ACK LI
oxh [Don't Care ACK |
fxh [Don't Care ACK ~|
¢ [Don't Care ACK |

Decode Setup | Default | 0Ok | Cancel |

Trigger On: Trigger mode: Start, Stop, Address, Data...
Address Settings:bit length and read/write address value. (X mekmst care)
Data Settings:up to 4 conditions. Fixed Offset can trigger on ki data.

CAN

22



CAN Trigger Settings X
Data Rate |5|]|]K Vl Input ICAN_LOW v l

I No bit-stuffing in waveform.

Trigger on {11 Bits ID + Data |
D poch

Byte 1 |xxh Byte 5 Ixxh

Byte 2 |xxh Byte 6 Ixxh

Byte 3 |xxh Byte 7 Ixxh

Byte 4 |och Byte8  poch

Decode Setup | Default | 0K I Cancel |

Data Rate: Select the baud rate.
Input: Select CAN_HIGH or CAN_LOW

Trigger on: select the trigger mode.

ID / Byte: trigger ID or Data byte, up to 8 data.

UART:

UART Trigger Settings
Baud Rate IEIBI]I] vl Data Bits IB VI

Stop Bits |1 b I Parity INune LI

&+ Start Bit is low " Start Bit is high

Trigger On IData occured after Break + Bypass LI

Data I"Trigger This"

Bypass II] :I

Data example:
"ABC" for string.
65, 66, 67 for Decimal.
0x41, 0x42, 0x43 for Hexadecimal.
4xh, 35, "ABC", 01101X11b for Mixed

Decode Setup | Default | OK I Cancel

Baud Rate: Select the baud rate

Data Bits: From 4 - 16 bits

Stop Bits: From 1 — 4.5 bits

Parity: None,Odd,Even,Mark,Space
Trigger On: Data, Break,Parity Error...
Data: Trigger data

Bypass:

LIN

23



x|
Trigger On IID and Data match LI [ Idle Low
Data Rate  |9600 ~| bes
ID >x¢h|
Data >¢h [ox¢h [x¢h >¢h
Decode Setup | Detault | 0K Cancel

Trigger On: Start,ID,Data,Parity...
Data Rate: Select the data rate
ID/Byte: trigger ID or Data byte

Source

The channel signal is to be specified as the triggarce.

Mode

Three trigger modes: Auto, Normal or Single Shdte Tecord length are adjustable.

Delay trigger

Delay Trigger Setti X|

[v Enable Delay Trigger

Delay Time: |1 ilil

The HMax. Delay: 58 3

Reset |

g Cancel |

The DSO can delay the trigger up to 50 seconds #éetrigger condition is matched. The

Delay time icon isEIEEE

24



Holdoff Time

Holdoff Settings

[T Enable Holdoff

Holdoff Time: IB i’ ns |
Thrasheld rl |_ |_| |_

Trigger puint

HaldOff Time HoldOf Time

The Max. Holdoff is 18 second.

Reset 0K Cancel

Stop trigger function during the holdoff time frdns to 150s after the trigger condition is

matched

Threshold @ &

Trigger point

| |l J
| > B | i 2
Holdoff Time Holdoff Time Holdoff Time

le | L«
<

Figure: Holdoff

Coupling
Use high frequency reject (H.F. Rej.), low frequengject (L.F. Rej.) or noise reject (Noise

Rej.) to filter noises near the trigger point.

25



DISPLAY

DISPLAY

Display(1/3):

CH Display [l E'ﬂrlﬂ

Turn on/off to display the channel.

CH Coupling CH1 Coupling

AC, DC or GND.

|-H1 | I'l_|'E't
CH Invert ['Er '

Invert the waveform.

Move the waveform vertically on this button or righick the waveform area to set the offset

parameter.
Offset Volts/div
+150V 2, 5, 10V/div
+15V 0.2, 0.5, 1v/div
+1.5V 2,5, 10, 20, 50, 100mV/div

CH Probe CH1 Probe

10 %

The probe option (current, x2000, x1000, 200, x3A®, or x1) on the DSO software

window must be identical with the probe.

26



CH1 Bandwicth

CH Bandwidth

This is a bandwidth limitation; if selected thee signal higher than 20 MHz (or100 MHz)

will be filtered.

DiisplayMath

Display(2/3):

Display (25

Drawa T'_:I.' pe

Draw Type
yp E

Draw the waveform by dots (Dot) or in line (Line).

Cuick Draw

Quick Draw
Draw the waveform quickly.

Display the new waveforms while keeping the old @favms on the window to see the

maximum difference between the waveforms

Persistence

Persistence

Clear

Clear the old waveform on the window.
Decode Setting

Bus decoder for [2C, UART, CANProfiBus, ARINC429, MIL-STD-1553, LIN
12C:

27



x|
Decode |
Select Decode  [12C =l
Label Name fizc
I~ Same as Trigger, Settings. Copy Settings To Trigger
Input Source Threshold
scL:  [cH = 156V | 1
SDA: |c|-|2 | | 1.61V | X
& 7Bits ¢ 8Biis © 10 Bits Data Format: HEX ~|
Default |
[~ Show Decode Report Window Cancel |

Input Source: Select 12C SCL (clock) and SDA (data) channels
Threshold: Threshold setting

7/8/10 bits: 1°C adderss length

Data Format: ASC, BIN, DEC, HEX

UART:
Decode Settings x|
Decode |
Select Decode  |UART =l

Label Name I

[~ Same as Trigger Settings. Copy Settings To Trigger
Channel |cH1 -

Threshold | 140V | i

[~ Auto Detected Baud Rates I!].BK LI

Data Bits Ia vl Stop Bits |1 vl Parity INone vl
* Start Bit is low " Start Bit is high Data Format IHEx vl

Default |
[~ Show Decode Report Window oK | Cancel |

Channel: Select UART channel.
Threshold: Threshold setting

Baud Rates: Baud rate setting, auto baud rategeticheck “Auto Detected”
Data Bits: Data bits length

Stop Bits: Stop bits length.

Parity: None, Odd, Even, Mark, Space

28



CAN:

Decode Settings

Decode |

Select Decode  |CAN =]

Label Name |

[T Same as Trigger Settings Copy Settings To Trigger
Input Sel.  |CAN_LOW |
Channel CH1 -
Threshold | 200V | |
Data Rate |5UUK LI
Default |
" Show Decode Report Window 0K Cancel

Input Sel.: Select CAN high or CAN low which was connected.

Channel: Select CAN channel, only CAN high or CAN low.

Threshold: Threshold setting

Data Rate: Data rate settinmgauto data rate setting if check”Auto Data Rate”

ProfiBus:
Decode Settings
Decode |
Select Decode ImeiBus LI

Label Name |

Channel  |CH1 |
Threshold | 0y | |
[~ Auto Detected Baud Rates |9-6K |
" MSB First & LSB First
" Start Bitis low @ Start Bitis high Data Format |HEX |
Default
" Show Decode Report Window """"""""" oK Cancel

29




Channel: Select ProfiBus channel
Threshold: Threshold setting

Baud Rate: Baud rate settinmgauto baud rate setting if check”Auto Baud Rate”

MSB/LSB First: MSB or LSB
Start Bit: Sleect start bit high or low

ARINCA429:

Decode Settings

Decode |

Select Decode  |ARINCA29

El

Label Name |

[" Same as Trigger Settings.

Copy Settings To Trigger |

Type [LEG-A ~]| InputSource [cHI  ~| BitRate [125kHz ~| T[10% <]

Equipment ID | Type II]I]I] Mot Used LI
High - — e Thres-A | 250V | T
Null = 4 B— pe—
LOW = — — — — = Thres-B | -2.50V | i
Default | Data Format: HEX LI
[~ Show Decode Report Window —|i oK Cancel

Type: LEG-A, LEG-B

Input Source: Select channel

Bit Rate: Bit rate and it’s tolerance
Equipment ID / Type: Set ID
Threshold: Threshold setting

MIL-STD-1553:

30




Decode Settings

Decode |

Select Decode

Label Name

[MIL-STD-1553 |

I Same as Trigger Settings.

Copy Settings To Trigger |

Input Source ICH1 LI

Response Time From Id us LI To |12 USLI Minimum Intermessage Gap Id us vl

High— = g—

IPrimary Bus [4] LI Bit Rate Tolarence i |1 0% - I

Null = s

Default |

Thres-A | 250V |

-l

Thres-B | 250V | i

Data Format: HEX LI

[” Show Decode Report Window

Input Source: Select channel and type

Bit Rate Tolarence:Bit rate and it's tolerance

Response Time FromResponse timerange

Minimum Intermessage Gap:Minimum gap
Threshold: Threshold setting

LIN:

Decode Settings

Decode |

Select Decode

Label Name

[T Same as Trigger Settings

Channel
Threshold
Baud Rate
Version

Checksum

Default |

LIN =]
!
Copy Settings To Trigger
|CH1 |
| 1.49 ¥ | |
|Auto |
[LIN1.2 |
| Classic |

" Show Decode Report Window

Cancel
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Channel: Select channel
Threshold: Threshold setting
Baud Rate: Baud rate settinmg
Version: LIN 1.2/2.0/2.1

Checksum: Classic or Enhanced

SPI:
Decode Settings
Decode |
Select Decode  |SPI |
Label Name |
SPI Mode |2 wire-sP1 ~| WordSize {8 ~| |[LSBFirst |
Input Source  Threshold Option
Clock [cH1 || 1.60V | 1
MOSI |[cH2 || 1.60V | 1 |Clock Rising ¥ |
cs e | 1.60V | 1 |active Low  ~ |
MISO |cH1 ]| 1.60V | 1 |Clock Rising v |

i Iﬂ Data Format: |HEX -
Default | Frame guard time ns I _I

[” Show Decode Report Window

Cancel

SPI Mode: 2/3/4 wire SPI
Input Source: Select channel
Threshold: Threshold setting
Option: Latch data mode

Report

Show the bus decode result as report.
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XY, A+B, A-B, Ax B, A/ B, |A|, /A, Log(A), Ln(A), e*, jAdt is the mathematical

result. “X-Y” is the Lissajous figure.

FFT

FFT

Mone

The selected channel can be transformed as FFT.

FFT Scale

The FFT Scale has three modes: Linear RMS, dbV RIB&) Rms.

FET Winclo
Rectangular

FFT Window

The FFT window includes “Triangular”, “Cosine”, “hazos”, “Gaussian”, “Rectangular”,

“Blackman”, “Hann”, “Hamming” and “Harris”.

FFT Lissajous Figures
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CURSOR

CURSOR

Cursor Information

b 20005

Function

Wet. Linit

Cursor

CHT 100 OH2 2000 . 433 St

There are two cursors: the Time cursor (verticad)liand the Voltage cursor (horizontal line).
The two lines can be displayed in one yellow shid (when being dragged) and one yellow
dashed line or both not to be displayed. Therévaoecursor icons: “@” andA”.

“@” means the difference of time or voltage betwtencursor and the Trigger point.

“A” means the difference of time or voltage betweremn ¢ursors. Independent mode: Cursors
can be moved separately.

Tracking mode: Cursors can be moved together.

When the cursor(s) is(are) out of the window, yaayrualick the “bring all on screen” button

to bring all cursors back to the window.
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MEASURE

MEASURE

Click “Item Select” under Measurement and you wée a pull-down menu with the items

listed below. Measurement can be displayed irDidwa window or the Waveform window.
“Add” and “Delete” buttons are used in the Dataaaw to add or delete the measurement
value. “Add Tag” and “Del Tag” buttons are usedha Waveform window to add or delete

the measurement value.

MEASURE
el \/Mmax —
R Delete .
L Add Tag Vhigh
CH2 Vrms R Del Tag
797 mV - | CH2 Peroid
8 us Vpp Vmean
CH1 Vpp CH1Vpp
309V 3.09V
Vmin — Viow
Item Description
Frequency The time required to complete the first cycle ia ttaveform
Period The frequency of the first cycle in the waveform
Max. The most positive peak voltage of the waveform.
Min. The most negative peak voltage of the waveform
High It can be calculated using the histogram methazintbst
common value found above the mean.
Low It can be calculated using the histogram methaambst
common value found above the mean.
Vpp The absolute difference between the maximum andhmoim
amplitude in the entire waveform.
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Amplitude The high value less the low value measured oveettiies
waveform.

Vrms The true Root Mean Square voltage over the entaneetorm

Mean The arithmetic mean over the entire waveform

+Duty The ratio of the positive pulse width to the sigpatiod
expressed as a percentage. The duty cycle
is measured on the first cycle in the waveform

-Duty The ratio of the negative pulse width to the sigreriod
expressed as a percentage. The duty
cycle is measured on the first cycle in the wavafor

+Width The time between the mid reference amplitude pahés
positive pulse. The measurement is made on thepiitse in the
waveform.

-Width The time between the mid reference amplitude pahés
negative pulse. The measurement is made on thefilse in
the waveform

Rise Time The time for the first rising edge from low refecenvalue(10%)
to high reference value(90%).

Fall Time The time for the first falling edge from high reface
value(90%) to low reference value(10%).

+Overshoot ((Max. — High) / Amplitude) x 100% in the first g edge.

-Overshoot ((Low — Min.) / Amplitude) x 100% in the first faflg edge.

Mid (Vhigh + Viow) / 2

Cycle Vrms The RMS of the first cycle in the waveform.

Cycle Mean The arithmetic mean of the first cycle in the wavet.

Rise Delay The time between the two rising edge form different channel

Fall Delay The time between the two falling edge form different channel

RPreshoot ((Vmin- Vlow) / (Vhigh- Vlow)) x 100

FPreshoot ((Vmax- Vhigh) / (Vhigh- Vlow)) x 100

Phase Describes the difference in timing between two oilee

similar signals in degree.
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UTILITY

UTILITY

Click the “Factory Setting” button to resume ak thetup values back to the factory origins.

Calibration

Calibration ot

Click the “Calibration” to calibrate the DSO.

Logger L&Jr

“Logger” logs the waveform data into the hard dikhe computer; “Logger” has three sub

functions: Interval, Every Trigger, and Every Saimgl

Data Logger Selection
i

Interval{ms): |c@00 [ Excluding Time-out

* Every Trigger (for Auto/Normal/Single Mode)
-

| Quick-Log when press Ctrl-L

Cancel | Apply

Interval (Auto Mode only): “Interval” saves the waveform data in an intervalténs of
milli-seconds at least) that can be defined inrsgthox and only works in “Auto” mode.
“Interval” logs the waveform data whatever in trgggactivated or time-out periods. You may

only log trigger-activated waveform by clicking ‘&xding time-out”.
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Every Trigger (Auto/Normal/Single Mode): “Every Trigger” saves the waveform data
when the trigger is activated in either “Auto”, “Nal” or “Single” mode.

Every Sampling (Roll Mode only):“Every Sampling” only works in “Roll” mode (when
Time/div >= 200ms) and repeatedly saves the wawefbthe hard disk has enough memory
depth.

Quick-Log when press Ctrl-L: This is a hot key for logger.

There are two file format: “*.dsow” and “*.log” fdiLogger”. *.dsow” is saved as the
reference waveform in the QuickSave folder underitistallation directory and available for
“Interval” or “Every Trigger”; “*.dsow” can be reieved from the “Save/Recall” function.
The Waveform Viewer/Waveform Album software shobtlused to browse and view multi-
“* dsow” files at the same window.. “*.log” work®f “Every Sampling” and can only be

retrieved in “Import data” function.

Export Data

Export data

Belect

“Export data” exports the waveform with its setasameters like Time/div, Volt/div,
Channel number and Threshold. The waveform infaonatan be exported in different
formats like print out, preview, Word, Excel, CRext, Html, clipboard, MATLAB, TSV,

WAV.

Irnport Data

Import data

Select

“Import data” imports the waveform with its setugrameters. The import waveform can

be in different formats like print out, preview, Vdo Excel, text or clipboard.

Launch

Launch

Launch Setting is a sub function under Triggeis ib launch an external execution file when
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trigger(s) is activated. Under “Trigger”, click ‘ifiger Launch Setting” and “Enable” to
enable this sub function. There are two optionddanch setting; “One Time”, or “Always”.
“One Time” means an external execution file will laenched but only one time when the
first trigger is activated. “Always” means an exiar file will be launched every time
whenever trigger(s) is activated. NeverthelesswaMs” could result in computer crashed
because too many launched external files will tedee much memory resources from your

PC.

Product

Product Information

[ riation

It contains information regarding the DSO hardwandtware, firmware and production date

which are useful in technical support.

Source: I[:H1 j

Target: [REF 1 B

Time tolerance: I 15i’ ns
Uolt. tolerance: I unﬂ ml

Pass action: IHu action j

Fail action: IJu5t Stop j

Cancel |

“Pass/Fail” ("Go/No Go”) is for auto-test purpoddse a waveform as reference and set the

tolerance range of time and voltage to create afwam “tunnel”, then any waveform is (not)

able to goes through the “tunnel” is “Pass” (“FilBetting procedure is as below:
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Use “Save/Recall” to show the reference waveform.

Enter “Pass/Fail” dialog box.

Input benchmark tolerance levels for time and \g#ta

Set action for “Pass” or “Fail”. Sometimes, too mamtrue “Fail” events may happen due to
unstable (noise) waveforms. You may use the “Avetéignction or turns on the 20MHz

bandwidth limit to filter the unexpected noises.

Hot Key Setting Hat Key

et

“Hot Key Setting” is for the production line worlsewho need to operate the DSO for
production purpose. You can undo by CTRL+Z. In‘tHet-Key Setting” dialogue box, you
may create “Hot Key” with function(s) or sub-furatis) in “define” list or you can delete
“Hot Key” be pressing “Escape”. Please be notetinbaany function key can be defined as

“‘Hot Key”.

Hot-Eey Setting

Item |Hut Key
Help F1

Load Setup F2

Load Setup
Load Setup
Load Setup
Load Setup
Save Setup
Save Setup
Save Setup
Save Setup
Save Setup Extension

Clear 3etup 1

Clear 3etup 2

Clear 3etup 3 »
< >

*

F4
F5

1
2
3
4
Extension
1
2
3
4
E

geFau1t| Record | 0K Cancel

The DSO supports online software update. Showerbtittom of main function button.
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L (R T I

Il'l\.r'.ﬁ.l. 1 l:vlt:l\.r'l

Customize Configuration

Set the DSO environments like “Channel Color”, ‘@Gklode” or “FG setting” etc.

Customize Configuration

X

=] Export Word File

=-@8 Channel Color

w-£h Hard Copy Setting

w-[& Auto-adjust printing color.
- Grid Hode

@@ Sound Effect

@[T Label Hame

=M Math Function
#--v FB Setting

Default Expand

@ Always check software updates at startup.
F-l,: Auto on or off roll mode when adjust Time/Diwv.

Cancel

Apply

Export Word File: Set the background color (white/black) for the exed Word file.

Channel Color; Set the channel color

Hard Copy Setting: Set the background color (white/black/auto-adjtet}he printed

waveform.

Auto-Adjust printing color: Set the background color (white/black/auto-adjtmtthe

printed waveform.

Grid Mode: There are three types: Dot line, Solid Line or Higled.

Sound Effect: Beep when the trigger succeeds.

Label Name: Enter the channel name
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Always check software updates at startupCheck if there is any newer version software for
online upgrade.

Auto on or off roll mode when adjust Time/div.: Check if the sample rate is under 25KS/s,
then turn into the roll mode.

Math Function: Show or hide channel waveform when enable mathtimmc

FG Setting: The FG will generate square waveform or the typeafeform set in last time.

SAVE/RECALL

SAVE/RECALL

Reference Settings

0]

Active F'Hf

You may save the waveforms into files to the “Q&ake” folder throught Save/Recall

function. The “QuickSave” folder is located in tB&O installation directory (Windows XP),
or User\UserName\Document (Windows 7/8). You masesaany waveforms into files, but

only up to four waveforms can be recalled to beréfierence waveforms at the same time.

Save/Recall

oy CH1_2010-12-15_16-21-35.dsow
o CH2_2010-12-23_10-09-14 dsow
~ CH1_2010-12-23_11-52-09.dsow

CH1_2010-12-23_11-52-09.dsow

L

1t

r

[

1t

Setup
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SetupdiFs)

“Setup” can be used to save, load clear paramigtersTime/div”, “Volt/div”, “Ground

Offset”, Threshold or “Focus Channel”, ... etc. ir flour “Setup” keys (hot keys). There are
four “Setup” with their own time tag on the softwarindow (see the figure on the right top),

but 35 more can be set up in “Hot Key Setting”, pBr data” or “Import data”.

Press '"1'-'9" or 'A' - 7" ...

An easy way is to set F7 as the “Save Setup Exiehkey in the “Hot Key Setting”, F8 as
“Load Setup Extension” and F9 as “Clear Setup Esitari, then you can press F7 to save
your setup with 35 choices (1, 2, ...,9, A, B,..., @)store it, press F8 to load your setup(s) or

press F9 to clear the setups.
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ACQUIRE

ACQUIRE

Acquire

Sample: Create a waveform by saving one sampldé donmg each waveform interval.

Average: Like Sample, except waveform points fransecutive acquisitions are averaged

together to produce the final displayed waveform.

Envelope: Similar to Peak Detect, except the mimmaind maximum waveform points from

multiple acquisitions are combined to form a wawefehat shows min/max accumulation

over time.

Peak Detect: Save the minimum and maximum valugkapoints taken during two

waveform intervals and uses these samples as thedmwesponding waveform points.

Hi-Res: Multiple samples taken within one wavefanterval are averaged together to

produce one waveform point to have a decreaseige @md an improvement in resolution

for low-speed signals.

ADC Bits (USB-DSO2):

Channels MAX. sample rate | Record length (points)
S/s(1Ch/2Chs)
8 bits 2 1G / 500M 64M
12 bits 2 500M / 250M 32M
14 bits 2 100M / 100M 32M
15 bits 2 100M / 100M 32M
16 bits 1 100M 32M

PS: Hi-Res will not work in ADC 16 hits mode.

Roll Mode: The TravelScope series is 25KS/s.

FG Setting: The TravelScope has a two-channels (Genl, Gen2@duheld function

generator.
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FG Setting [
Dual Channel |S|ng|e Channel |
= Geni = GenZ
CW Modu| Swp | Brt CW Modu| Swp | Brt
Function TLIL Pulse +| Function |’\/\ Sine v
= —DC
Frequency | |5000.00 E Frequency A Sine
Phase |D_000000 ° Phase UL Square
A————— N\ Triangle
Duty ~||20000000 % A Ramp
[L Pulse B
Volt Setting ‘ Trig. Sefting ‘ Quick FunqiE  More.. ‘

Dual/Single Channel:
Dual Channel: Genl and Gen2 voltage output ranfe B5 V.
Single Channel: Genl disabled, Gen2 voltage ougmge is -2.5 - 2.5 V.
Genl/Gen2 button: Enable or disable the output.

Function: Select the signal pattern.

x|
M Bine | [D—
_I_Ln_ 5[1LIEII*E Explp Exp Doty Sine
A Triangle J\ _/\_
A\ Ramp i
J-I_”_ PU'SE Lt Baussian Uihite: Moises
EI |'|.|'|I:Ir'E Cancel I

CW (Continuous Waveform):Transmit the signal continuously.

Modu (Modulation): Generate the analog and digital modulation signal.
Swp (Sweep)Vary the frequency of a signal over a specifiecetiperiod.
Mode:

Repeat Mode: Repeat sweep signals.

Trig. Mode: Sweep a signal after trigger.

Type:

Linear: Sweep a signal in linear frequency.

Log: Sweep a signal in exponential frequency
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Start Freq. Stop Freq.
1

/‘ \J| U wl

\ \I\ ‘ i WALl
| |‘ ." | ‘ ‘ U Trigy. Irfo
VLT L IMT. Interval = 1000 us

hiade Repest || Trig.
Type |Unear Ly |
Sop Freq |2000_00 Hz

Smeep |200 £|
Hald [z00 us|

Hold Time Return Time Fefurn |500 usl

Sweep Time

Brt (Burst): Send Burst signal from time to time.

Voltage Setting:

B Voltage Setting lihj i Bl voltage Setting lihj
[~ Dock With Main Wnd | Dock With Main Wnd
Voltage Sefing Voltage Setting
Vamp(Vpp) [250 v vampvpp) [250 v Vamp(vpp) [250 v Vamp(Vpp) |2.50 v
Vofiset  [1.250 v Vofiset {250 v Voffsel [1.250 v Vofisel 0.000) v
Vmax W vV Vmax W v Vmax ,ﬂ“i v Vmax ,r v
Vmin ’ﬂmﬁi v Vmin 0.000 v Vmin ,Wﬁi v Vmin |T v
(Dual Channel Mode) (Single Channel Mode)

Trigger Setting:Trig. Source: Internal or external trigger sourdgck depends on “Swp”

and “Brt”.

Quick Func: Save and load the preset waveform.

Sync Synchronize the two channels (Genl, Gen2).
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AUTOSET

AUTOSET]

The “AUTOSET” automatically adjust the voltage, &irand trigger parameters to test and
measure signal and display the waveform more quiCRAIUTOSET” button, when pushed,
will find the parameters of the channel being aittd. For example, if the “Channel
Switch” button is on CH1, then, the Volt, Time, afwdgger of CH1 signal will be

benchmark parameters for “AUTOSET” function.
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Chapter 4 How to stack multiple DSOs
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How to stack multiple DSOs

You can stack multiple DSOs as a multi channeldloscope. Use the stack (MCX-MCX)
cable to connect the Trigger Output of the mast8ODo the Trigger Input of the second

(slave) DSO and the same for the second DSO tdhihe (slave) DSO as shown below.

Master DSO 7/ /_
| Tms-a;;r?f
TRIG-IN
Slave DSO —/ f/ﬁ
TRIG-0UT |/
™~
TRIG-IN
Slave DSO % /—
| /

Figure: Stack DSOs diagram
The stack dialogue box displays the serial numbérhe stacked DSOs; CH1, CH2 have

been assigned to the master DSO, and the othenelsaare for the slave DSOs.

Stack up Semng

v Device 1: |RB18800001 CH1, CH2 -

v Device 2: |RB10800002 CH3, CH4 |

¥ Device 3: [RB10088063 CHS, CH6  ~|

¥ Device 4: [RB10088064 CH7, CHS ~|
0K
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L, s e ) o

Figure: Stack DSOs softeare view

Limitations in the stack mode:

USB-DSO

Sample rate

Maximum sample rate is 1GS/s for each 1 channel u

for each DSO.

Trigger mode

No pulse width/Video trigger for slave DSOs

Trigger source

CH1 > CH2: Ext-Trig (only master)

Skew between devices

+2ns between master and slave DSOs.

se
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APPENDIX

Probe Specification

Position X 1 Position X 10
Attenuation Ratio | 1:1 10:1
Bandwidth DC to 6MHz DC to 250MHz
Rise Time 58ns 1.4ns
Input Resistance 1M Ohm 10M Ohm when used with

oscilloscope with 1M Ohm input

Input Capacitance

47pF plus oscilloscope

capacitance

Approx. 17pF
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