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1. Safety Regulation

Please completely read safety regulation before using oscilloscope to ensure fully
aware of correct using methods and rules, and must comply with stipulation of safety
regulation.

< Do not take the housing apart. Taking the housing apart may cause electric shock
risk and affect internal components resulting in damages.

< Please ground the probe to ensure good grounding. Do not connect ground
terminal to power terminal to avoid damaging oscilloscope.

< If oscilloscope is not used for a long time, please unplug the USB cable to save
electricity.

< Do not use oscilloscope near the environment such as high temperature, humid
and inflammable, etc. to avoid damages.
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2. System Requirements

€ Microsoft Windows XP/ Vista / Windows 7/ Windows 8/ Windows 10 (32 & 64)
¢ USB 20 port
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3. Contents

[tem Quality Image
1 MSO 1
2 Probe 2
3 8P colored test wire 2or4
4 2P black ground wire 1
5 clips 18 or 36
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6 Type A to B USB Cable 1

7 Software CD 1
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4. Software Installation

The CD that comes with the machine has a MSO software installation file. The name of
the file is "MSO Install_V1.xx.exe." The “xx" is the edition number. The installation file
can also be downloaded from the Perytech website. Once executed, the program will
start to install the software.

Software installation is very simple. Just press the "Next” and the driver will be
installed together. Once installation is complete, the desktop and Start Menu will have
a DSO shortcut, as shown in the following figure.

= o

(e (EIEELES)
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5. Oscilloscope Operating Instructions

5.1. Quick start

Click the DSO shortcut on the desktop to activate the DSO software. The DSO
software home screen looks like the following figure (the yellow words and the frame
are added for description purpose). The following describes the various functions.

PeR\ TECH Channel Select

Subfunction

A STOPPED 2001S 100MSis| DIsPLAY CH1| | CH2

ST
i

Zoom
Zoom In
Zoom Out

Page 112
Next Page

Volt Adi Time Adj

5.1.1. Channel selection

The two buttons on the top right side are the channel selection button, as shown
below. Channel selection buttons are used to select the desire channel. The selected
channel button will turn red. There are two channels when connected to a DSO so
there are two buttons. When connected to two DSO, there will be four channels and
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four buttons. A maximum of four DSO can be connected, which has a total of eight
channels and eight buttons.

5.1.2. Main function keys

Below the channel selection buttons are the main function keys, as shown in the
below figure. The main function keys are used to select the main functions to be
implemented. The RUN/STOP button is to run or stop the oscilloscope. The AUTOSET
button is to automatically set the appropriate voltage and time selection.

10
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5.1.3. Sub function menu

The sub function menu, as shown below, is on the left side of the main function keys.
Just click to implement. Some main functions have a sub function menu. Select
different main function keys and different sub function menus will appear. When the
font is green (Channel 1 color), this means that the menu has CH1 sub functions. Red
font (Channel 2 color) means the menu is for Channel 2 sub functions. You can use the
channel selection button to select the channel you desire. White font indicate sub
functions not related to any channels.

Zoom
Zoom In

Zoom Out

Page 112
Next Page

There are two knobs below the main function keys, as show in the following figure.
The left side is used to adjust the voltage range and the right side is used to adjust the
time range. Clicking the knob with the left button of the mouse and moving the knob
up is to increase the setting. Moving the knob down is to decrease the setting. User

can also use the "+" or “-" below the knob for control. Voltage range is controlled
individually by each channel. When the CH1 is selected, the adjusted voltage range is

11
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the Channel 1 voltage range. When CH2 is selected, the adjusted voltage range is the
Channel 2 voltage range. The time range is controlled with all the channels.

VOLTS/DIV  SEC/DIV
1™ 1™

& ®

DDD.

The Mark 1 and 2 tags on the left side of the screen is the channel’s benchmark point.
The mouse can be used to drag the tag up and down to move the wave pattern.

PERN TECH

12
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5.2. Setting the trigger function

Press the TRIGGER in the main function keys and the trigger function sub function
menu will appear, as shown in the following figure. Description is below.

TRIGGER

Source
Chi

Slope
Rising

Mode

Alto

Trig Delay
Off

5.2.1. Setting the trigger source

The Source menu function is for selecting the trigger channel. Selectable channels
include Ch1, Ch2.

5.2.2. Setting the trigger slope

Slope menu function is used to select the trigger’s positive falling edge. Click this can
change the rising edge or falling edge trigger.

13
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5.2.3. Setting the trigger mode

Mode menu function is for setting the trigger mode. There are three trigger modes to
choose from:

Auto: auto mode. After a period of time with no trigger, the system will automatically
obtain the wave pattern. This is the most commonly used mode.

Normal: normal mode. The wave pattern will only be obtained when triggered.

Single: stops after being triggered one time.

5.2.4. Adjusting trigger level

The arrowhead on the right side of the screen is used to adjust the trigger level, as
shown in the yellow frame in the following figure. The left button of the mouse can be
used for dragging. When the trigger channel is set at CH1 the arrowhead is green
(CH1's color). When the trigger channel is set at CH2 the arrowhead is red.

Mode
Alto

Trig Delay

Off

14
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5.3. Display function setting

Press the DISPLAY in the main function keys to see the display sub function menu.
There are two pages to the display sub function menu, as shown below. Select Next
Page at the bottom of the menu of Prev Page to switch pages. The following describes
each menu function.

DISPLAY DISPLAY
FFT

Math
i

Overnview
Off

Zoom

Zoom In

Zoom Out

Page 112 Page 212
Mext Fage Prev. Page

5.3.1. Wave pattern display switch (Display On/Off)
DISPLAY

CHx Display menu can be used to turn on and off the wave pattern display. The

default is to display when turned on. Click to switch to off. When the channel is in Ch1,

15
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the control is displayed in Ch1. When the channel is in Ch2, the control is displayed in
Ch2.

5.3.2. Coupling setting (DC/AC)

Coupling menu can control the input signal DC or AC coupling. The default is the DC
coupling. When choosing the AC coupling, the DC signal will be filtered out and only
the AC signal kept.

5.3.3. Probe setting

Probe menu can be used to set the probe. The menu will appear after being clicked,
as shown below. There are six choices (1x~1000x).

16
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5.3.4. Band width setting

BW menu is used to set the band width of the channel. The default is Full, but can be
switched to 20MHz band width.

5.3.5. Zoom related functions

Zoom

Zoom In

Zoom Out

There are three zoom function menus. The Zoom In and Zoom Out is used to magnify
and shrink the wave pattern. The roller of the mouse can also be used for control.
After zooming in, the scroll will appear at the bottom of the screen that can used to
move the screen.

The Zoom menu at the very top is used to change the magnification target (wave
pattern or FFT). The default value is the grey “Wave,” which is also magnifying the
wave pattern. Grey means that it cannot be switched. When the FFT function is on, the

color of the Wave will change to white, indicating that it can be changed.

When changing to FFT, the shrinking target is the FFT, as shown below.

17
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20018 200kSfs  DISPLAY

Zoom In

Zoom Out

Page 1/2
MNext Page

5.3.6. FFT function
The first menu on the second page is the FFT, and is used to turn on and off the FFT
function. The default is OFF. This function also includes switching between CH1 and

CH2 and will separately display Channel 1 and Channel 2 FFT.

The screen after turning on the FFT is shown in the below figure. You can use the "F”
tag on the left side of the screen to move the FFT wave pattern.

18
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20018 200kSfs  DISPLAY

Page 212
Prev. Page

495 mV

19
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5.3.7. XY mode (Lissajous curve)

The XY mode is used to display the Lissajous curve. After turning on this mode, the
oscilloscope wave pattern will turn off and display the white Lissajous curve, as shown
below. If the user wishes to simultaneously display the oscilloscope wave pattern and
the Lissajous curve, the user can change the setting in the “Options” (please see
5.6.7.4 for details).

STOPPED 20018 200kSfs  DISPLAY

FFT
Off

=Y

Math
i

Overnview
Off

Frequency
Counter

Page 22
Prevy. Page

20
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5.3.8. Wave pattern calculation function (Math)

The Math menu can display the wave pattern calculation, such as addition,
subtraction, multiplication, division, integration, differentiation...etc. (see below
figure).

CH1 + CH2
FELIENWY CHI-CH2
Counter CH2 - CH
CH1 x CH2
|CH1x CHZ |
CH1 f CH2
CH2 f CH1
CH1?

CH22

CH1 Diff.
CH2 Diff.
CH1 Integr.
CH2 Integr.

After turning on this function, the grey wave pattern will appear. That is the

calculation result, as shown below. The mouse can be used to drag the "M" tag on the
left side of the screen to move the wave pattern.

21
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STOPPED 20015 10.0MS/is  DISPLAY

. FFT
Off

XY

Frequency
Counter

Page 212
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5.3.9. Overview function

Overview function displays all the wave patterns on the top of the screen, as seen
below. The default is off, but can also be changed to On or Auto. ON means that the
display is always on. In Auto, the wave patterns will only be displayed in wave pattern
Zoom In.

A 2001S 200kSfs DISPLAY
LU L

XY
i

Math
Off

Owvenview
1—

Frequency
Counter

Page 2/2
Prev. Page

23
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5.3.10. Frequency Counter function

The frequency counter function can accurately measure the signal frequency. After
clicking the Frequency Counter menu the Frequency Counter window will appear on
the screen, as shown below. The user can select the channel to be measured (CH1 or
CH2). There are four updating time to choose from (0.2, 1, 5, and 10 seconds). The
longer the updating time, the higher the precision will be. When using the frequency
counter function, we recommend adjusting the oscilloscope sampling frequency to
the maximum setting to increase precision. The signal must be able to induce trigger
so the frequency counter can display the accurate data.

FFT

STOPFPED 20015 400MSfs  DISPLAY
Off

| i | \l\ i ‘\ fi |n| \". I ||| Il

L) || h | || || | |‘
Auto

| Freq uency
‘ ‘ Counter

“ ‘ I |\| \" H

| MWath
| ‘ o
I'l

Refresh
@ 02 seconds
@ 1second

@ 5 seconds

& 10 seconds
= Page 212

Prey. Page
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5.4. Cursor function setting

Press the CURSORS key from the main function keys to bring up the cursor sub
function menu.

CURSORS

Horizontal
Off

Wertical

YValue

Reset
Cursors

Horizontal is the cursor that measures the voltage. After turning on, two parallel
horizontal dotted lines will appear that measures the voltage. Vertical is the cursor
that measures time. After turning on, two vertical dotted lines will appear that
measures the time. The mouse can be used to drag the dotted line to measure wave
pattern.

The Value option is used to set the display of the cursor value on the dotted line or at

the top of the screen. The default is On Cursor, which is display on the dotted line, as
shown below.

25
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STOPFED : CURSORS

Horizontal
Off

Vertical

On

Reseat
Cursors

If the Value menu is switched to In Display, the value will be displayed on the screen,
as in the following figure. The value can be moved. User can use the mouse to drag

the value to the location the user desires.
20018 400MS/s CURSORS

Harizontal
Off

Vertical

On

Reset
Cursors

26
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The white dotted line shows the difference between the two cursors, as shown below.
The cursors can be moved, all the user has to do is use the mouse to drag the cursor
to the position you desire.

The last menu item, Reset Cursor, is used to reset the cursor setting.

5.5. Automatic Measurement Function
Press the “"MEASURE" in the main function keys and the automatic measurement

function menu will appear, as shown in the following figure. The user can choose any
automatic measurement function.

27
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MEASURE ‘E

Off

iy v None AUTOSET

inimum
% MEASURE

aximum

Off

Vpp PRINT

off Mean
SETUP

Average

o RMS SIZE

off Period
Frequency
off High
o SEC/DIV
off Amplitude -
7

Middle ,(l
o Rise Time | .3
Fall Time \/

Off a1 4

+Overshoot

-Preshoot [‘:} E
-Overshoot A
+Preshoot

+Width

-Width

After selection is complete, the measurement result will appear in the sub function
menu. When the channel is in CH1, the automatic measurement is for CH1. When the
channel is set at CH2, the automatic measurement is for CH2.

15 4.00MS/’s MEASURE

28
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5.6. Setting Function

Press the SETUP button in the main function keys and the setting sub function menu
will appear, as shown in the following figure.

SETUP

Language
English

Calibrate

Memory
2k5

Unit Conv.

Color Settings

Test Clock

on

5.6.1. Setlanguage

SETUP

Language
English

Calibrate

The function of the Language menu is to set the language. There are three languages
to choose from, English, traditional Chinese, and simplified Chinese. The default is
English.

29
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5.6.2. Calibration function

Calibrate menu is for the calibration function. After selection, a window will appear on
the screen. Please disconnect the probe of your oscilloscope. Press confirm and the
oscilloscope will begin calibration.

Language
English

? ' CURSORS i

/ Memorv
Calibration X

[

Please remove all probes from the oscilloscope.

Cancel

5.6.3. Memory setting

5 4.00 MSfs SETUF

Language
English

Calibrate RUN/STOP

CURSORS

hemory
2 kS

¢ Unit Cony.

Color Settings

30
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Memory menu can be used to set the size of the memory. After selection, a menu will
appear and the user can click on the size of the memory they desire. The default is 2k

and the maximum is 8k.

5.6.4. Unit conversion (when using the current probe)

MWemony
2 k5

Color Settings

Unit Conv. menu is used to change the measurement unit from voltage to current.
When using the current probe this function must be used. A window will appear after
choosing this function, as shown in the below figure. After selection, the
measurement unit will change to current. The two channels have independent
settings. In addition, the conversion factor can be set. The conversion factor refers to
converting X-number of voltage into 1A. The 100m inputted in the column shown
below represents converting 100mV into 1TA. When the measured voltage is 500mV,
this is converted to 5A. The conversion factor’s value is determined by the current

probe's specifications.

Channel 1 | Channel 2

[C] Current conversion: the measured voltage
V) will be translated to current (A)

Conversion factor (\ per &) 100 m

| | Cancel
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5.6.5. Color setting

Color Settings menu can be used to set the color, contrast, and background
brightness of the wave pattern. A window will appear after selection, as shown below.
The user can choose their preferred color.

Channels

Channel 1
Channel 2
Channel 3

Calibrate
Channel 4

Channel 5 Memory

2kS
Channel &

_ Unit Conv.
Channel 7

Channel 8

Background
Brightness (0]

Contrast (18%)

Other

Math signal

Reset all colors

| | Cancel
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5.6.6. Test clock on/off

The Test Clock menu is used to turn the test clock on or off.

The connector on the left side of the front panel will output a 2.5V clock. This is used
to adjust the oscilloscope probe. The default is ON, but the user can turn it off.

5.6.7. Options setting

The Option menu is used to set the software options. A window will appear after
selection. On the left side of window is a menu that can be used to change pages.
There are a total of six pages, which are described separately below.
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5.6.7.1.Double resolution setting
The General page can be used to choose double resolution. When selected, the

resolution will double, but the screen updating will also be slower. The default for this
function is OFF.

B Double resclution

Capture

Display Functions
Print & Export
File Locations

Keyboard Shortcuts

Cancel
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5.6.7.2. Wave pattern smoothing function

The Capture page has two selections to choose from. The top is the Smoothing
function. Turning on the Smoothing function will make the wave pattern look
smoother. The default is OFF.

5.6.7.3. Equivalent sampling function options

On the bottom of the Capture page is the Equivalent Sampling setting. This mode is
used to set the equivalent sampling function to On, Off, or Auto. The default is Auto.
Sample rate factor is used to select the wave pattern quantity analyzed by the
equivalent sampling. The higher the value the more detailed the wave pattern;
however, the time also takes longer. The maximum value is 100. The default is
automatic.

General Smoothing

Capture

Display Functions B Apply smoothing (interpolation; data points x10)
Print & Export

File Locations

Keyboard Shortcuts

Equivalent Sampling

Mode

Sample rate factor

Cancel
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5.6.7.4. XY Mode display options

The Display Function can be used to select the XY Mode display. The default in the XY
Mode is to turn off the wave pattern display. The user can turn on the display to
display the XY Mode and the wave pattern together.

General WW mode

Caiure
5pia Hide YT signals when XY mode active

Print & Export
File Locations

Keyboard Shortcuts

Cancel
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5.6.7.5. Print & export options

The Print & Export page is used to set the print & export options. To save ink the
default for the printed background is white. If the selection is canceled, the printed
background will be black.

The default background for the exported image is black. If the selection is canceled
the background of the exported image will be white.

General Print
Capture

Display Functions Mode

Print & Export

File Locations White background
Keyboard Shortcuts

Export (image)

B \hite background

Cancel
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5.6.7.6. Software temporary file directory setting

The File Locations page is used to set the software’s temporary file directory. Unless
necessary, we do not recommend changing the default value.

General Temporary Files
Capture

Display Functions Folder CHUsershEnch Data\LocalTemp®
Print & Export - Eric\App - . .
(e [Geean]

Keyboard Shortcuts

Cancel
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5.6.7.7. Shortcut key setting

The Keyboard Shortcuts page is used to set the shortcut key. Users can set according
to their own preference.

General Function

Capture
Display Functions Start/Stop Capture |.

Print & Export Select Channel
File Locations Trigger Made

Keyboard Shortcuts Reset Zoom (channels)

Reset Vertical Zoom (selected channel)
Reset Vertical Zoom (selected FFT/Math/Filg)
Axes On/Off

Smoothing On/Off

Equivalent Sampling On/Auto/OH WACt ]+ Shift+
FFT Peak Values On/Off P
FFT Window Function On/Off W
Zoom Wave/FFT/Math z
Capture Options F2
Save Settings Ctrl+5
Switch Language Ctrl+L

Reset All Settings (hold while starting application) | Shift or Escape

Cancel
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5.7. Save function

Press the SAVE button in the main function keys to bring up the save menu. Users can
choose the file type to be saved, as shown below.

Save Image
Save MATLAB

Save CSV

Save TXT

Image to Clipboard

Save Capture

There are five file types to choose from. Save Image is to save the file as an image file.
When saving as an image file, the user can choose to save as a png file or a bmp file.
Save MATLAB is to save the data as the m file used by MATLAB software. Save CSV is
to save the data as a csv file (for Excel ). Image to Clipboard is to save to the clipboard,
which can be pasted on pictures used in document software.

5.8. Print Function

Press the PRINT in the main function key to display the print window. User can choose
the printer to print the wave pattern.
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5.9. Adjust Screen Size

Press the SIZE button in the main function keys to bring up the screen size menu, as
shown below. There are five sizes to choose from. The Maximized is the full screen
display.

SIZE

Tiny
Small I"}

v Standard
Large

Maximized
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6. Logic Analyzer Software Operating Instructions

6.1. Quick start

Click the LA shortcut on the desktop to activate the LA software. The following figure
is the software screen for the 32 channel model logic analyzer. If the instrumentis a 16
channel model then the channel number would be 16. Except for the different
number of channels, the operating method for the 16 and 32 channel logic analyzer is
the same.

le1]
— —
Toal Wi

p Bun Tool Window Help
= B |# e 9 2505 - W @ o |RAMSize 1K =|Sample Rate |200M Sis | TrigPosiion [10% = CHI o 1viDIV = | CH2 ofe | 1W/DIV -
M: 2% AT B 7 A-B 150w

2 ) Ay A )~

|
|
)
d
d
d
d
d
d
]
]
]
|
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Basic operation of the logic analyzer requires only two steps:

1. Setting trigger conditions: click the Trig box (where the mouse cursor is in the
below figure) to set the trigger condition. Here we set the trigger condition as
Channel AO rising edge.

2. Pressthe “Run” D‘button.

After pressing the "Run” button, the logic analyzer will start to detect trigger signals.
When the trigger signal appears, the analyzer will transmit the data from the logic
analyzer back to the PC. The PC screen will show the waveform.

B e 0 - e

= File View Setup Run Tool Window Help

ERCR=E"R [ﬁ > M| le o] | 727517130s - |[Q @ ® ©
. 727 & 64209336 Hs  B: 701.144634ns A-B: 591107670

Channel Panel

| None
High

Low

! Rising Edge

Falling Edge
Either Edge

The “Repeat Run” # next to the Run button is used to repeat the Run. If you wish to
stop, press the “Stop” button B on the side at any time.
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6.2. Setting the trigger condition

Click the Trig box (where the mouse cursor is located in the following figure) to set the
trigger condition. Click the mouse’s left button to cycle and change the trigger
condition. Click the mouse’s right button to display the trigger menu, shown below.
The menu can be used to select trigger conditions.

There are six trigger conditions to choose from: None, Rising Edge, Failing Edge,
Either Edge, High, and Low.

None
I High
&E Low
tF Rising Edge
f Falling Edge

unl Either Edge

Because edge trigger (rising edge, failing edge, and either edge) is an instant action,
only one channel can be set at the edge trigger at the same time. Multiple channels
can be set at the same time for the level trigger (High, Low). Only when the signal
satisfies all set conditions will the logic analyzer be triggered.

The trigger point is indicated by the red T cursor, as shown below. You can also use Alt
+ T to move the screen to the trigger point position.
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5ns | 5ns

10ns 10ns

6.3. Setting the size of the memory and the sampling rate

Use the “"RAM Size” and “"Sample Rate” pull down menu in the toolbar to select
memory size and sampling rate, as shown in the below figure.

m & 2 |RAMSize [1K v||5:arnp|e Rate | 200M Sis - |Trig Posi
1K
2K
4K
8K
16K

ns 10ns 10ns/ 10ns| 10ns| 10ns 10ns| 10
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6.4. Setting trigger position

Use the "Trig Position” pull-down menu to select the trigger position, as shown below.
For example, if you select 20%, the trigger point will be in the front 20% position of all
the data. The default value is 10%.

Z"Trig Position ‘ CH1 o [1v/DIV

Sometimes the trigger will be in front of the set position. For example, the trigger
setting is at 50%, but the trigger point is at the 20% position. This is because the
memory has not yet filled in the data in front of the 50% before the trigger signal
appeared. Thus, there will be less data before the memory. You can set it so that the
memory must be filled in before trigger can be activated. Open Tools — Option. Open
the Option window, as shown below. The Trigger Position default setting is “the
trigger condition occurs.” Change this to “the trigger condition occurs and the
memory is filled." This way, the hardware will wait for the memory to be filled in
before detecting the trigger signal.
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Trigger Position
Generate trigger when..

") the trigger condition occurs (default).

[ Q) the trigger condition occurs and the memoryis filled . ]

Mouse Wheel
@ Zoom(default)

_) Move Screen
Export data format

[¥] Export data with description.

6.5. Screen scaling

There are five ways to scale the screen:
1. Press the Ctrl key + mouse roller
Use the ©“  buttons in the toolbar

2
3. The"+ -"keys on the keyboard
4

Use the ' button in the toolbar. The function of this is to magnify the part
frame-selected with the mouse

5. The function of the # button in the toolbar is to shrink all the waveforms into
the screen.
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6.6. Move screen

Press the right mouse button to drag the screen, as shown below. The mouse roller
can also be used scroll the screen.

The left /right button on the keyboard can also be used to move the waveform. Each
moving distance is one large grid. The Page Up/Page Down can also be used to move
the move waveform. The distance of each move is approximately 10 large grids.
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6.7. Move the previous/next waveform edge

The l® #I puttons in the toolbar can move the screen to the previous/next edge of
the waveform. This is useful for searching the waveforms. First, select the channel on
the left side Channel Panel (as shown below). Then press 1€ #[ to move to the
next/previous edge of the waveform. The hot key is the "Ctrl + Left/Right” keys.

Channel Panel
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6.8. Hot key list

The following is a list of hot keys related to screen operations

Hot key Function
Right mouse right button Drag screen
Mouse roller Move screen

Left/right move screen (one
grid)
Keyboard Page Up/Page Jump to previous page/next

Keyboard left/right key

Down key page waveform
Ctrl + mouse roller Screen scaling
Keyboard + - key Screen scaling

) Go to the previous/next
Ctrl + keyboard left/right key
waveform edge
Keyboard Page Up/Page Left/right move screen (10
Down key grids)
Left mouse button Move cursor (A, B Bar)

Keyboard Alt + A/B/T key Jump to A/B/T Bar position
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6.9. Channel editing (add, delete, rename)

There are many channel editing functions on the “Channel Panel” on the left side of
the screen. Click the mouse’s right button on the channel and a menu will be
displayed, as shown below. This menu can be used to add/delete channels, edit the
channel name, or change the channel color. The left mouse button can be used to
drag the channel. The mouse can also be used to adjust the channel height.

Channel Panel
B5  AAAA L

BBBB
CCcCC

3741
Al

A2

28

A4

A6

Group Into Bus
A7 n

oyd  Copy

Delete
Color
Rename
Default
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6.10. Cursor function

Click the right mouse button on the rule area above the waveform will show the
cursor menu, as shown below. You can place the A/B cursor or go to the A/B/T cursor
position (T: trigger cursor). You can also go to the beginning and go to the end
position.

|"\A’F"Iace B Mark

Go To A Mark
Go To B Mark
Go To T Mark
Go To Begin
Go To End

ns| 10ns 10ns| 10ns 10

Press the left mouse button to drag the cursor, as shown below. The cursor will
automatically align the waveform edge. If the mouse cursor moves close to the
waveform edge when dragging the cursor, the waveform’s edge will display green, as
shown below. If the left mouse button is released at this time, the cursor will
automatically align the edge.
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6.11. Bus decoding function

Press Ctrl + left mouse button on the left side Channel Panel to select the channel.
The selected channel will turn greyish-blue, as shown below. Press the mouse’s right

button to display the channel operation menu. Choose “Group Into Bus.”

Add Channel/Bus...

Bus Decode

Analog waveform

Group Into Bus
Ungroup Bus k

Default

Then the selected channels will be integrated into a bus, as shown below. Because the
bus decoding is not set, the displayed channel is in hexadecimal value.

I ) T T T
X065 0X07 0X08 0X09 OXOA 0XOB OXOC OXOD OXOE

100ns | 100ns| 100ns | 100ns| 100ns| 100ns| 100ns| 100ns| 100ns| 100n:

200ns 200ns 200ns 200ns 200ns

400ns 400ns 400ns

&00ns &00ns
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The following uses the I2C bus as an example to describe how to use the bus
decoding function.

First, we group the two I2C bus channels into a bus. Then we press the right mouse
button on the grouped bus and choose Bus Decode, as shown below.

|

Add Channel/Bus...

— Decode..
A L3

nalog waveform

800ns 800ns
Group Into Bus
Ungroup Bus
Past
Delete
Color
Rename

Default

Next, the Protocol List window will appear, which is used to select the bus type to be
decoded. Select I2C and then press OK.
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Fire
CAM 208

[25

JTAG

LIN 2.1
Manchester
Micro-Wire
Miller
Modbus
P52

S0 1/502.0
5M Bus
S/PDIF

SPI

551

UART
JSB11
SDKforlua

The parameter setting window will appear that is used to set the I2C's channels and
parameters. Set according to the actual situation. Press OK after selection is complete.

Options

SDA [Ag

SCL [m

Address 7

Data 8

Read/Write | White Bit Low

Ack/NAck [ACK Low
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If the setting is correct the bus decoding result can be seen, as shown below.

M: dus A:-1.5us B: 1.5us A-B: 3us

Smt Addess:0XI9 Wit | ACK

4 Bus 3us 2 /us 3.3us 6.4us

1|1 27us | 22us | 23us 1

The default bus decoding format is in hexadecimal (Hex) values. The user can also choose the
decimal or ASCII (the setting is in the Menu -> Option -> Packet Data Format) format.

Trigger Position
Generate tigger when..

@) the tigger condition occurs (default).

the tigger condition occurs and the memonyis filled

Mouse Wheel

@ Zoom(default)

Maove Screen

Export data format

Export data with description.

Packet Data format

Hex
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6.12. Bus package list function

The package list function can be used to conveniently analyze large quantity of data.
Open Tools — Packet List to show the bus package list, as shown below.

Ll
@ © |RAMSize [16K ~|SampleRate[10M Sis - |Trigh

ERCRERE] | B » Find Data... Cirl + F
ML 3800803 A:-1 s File synchronization...

Channel Panel Q| v Packetlist | %
Busi P

5 Find Prev Edge Ctrl + Left
Find Mext Edge

Ctrl + Right

Option...

;N =
(]

=
HOL

Address  Write m
Start 0x19 Write | ACK | OXD6 | ACK| 0XD7 [ ACK| Stop

_ Stat _ Address  Read | ACK ACK |
I I

Start 0X03 Read | ACK| 0XD& | ACK | 0XD9 | ACK| OXDA [ ACK]| Stop

Address  Write m
Start 0x19 Write | ACK | OXDB | ACK | OXDC | ACK| Stop

Address Read
Start 0XD3 Read | ACK| 0XDD | ACK | DXDE | ACK | 0XDF | ACK| Stop

_ Start_ Address __ Wiits [ ACK [ m
Start 0Xx19 Write ACK| 0XE0 | ACK| 0XE1 | ACK| Stop

Address Read
Start 0XD3 Read | ACK| OXE2 | ACK| DXE3 | ACK| 0XE4 | ACK| Stop

_ Start_ Address __ Wiits [ ACK [ m
Start 0Xx19 Write ACK| O0XE5 | ACK| 0XEE | ACK| Stop

Address Read m
Start 0X03 | Read | ACK| OXE7 | ACK| DXE8 | ACK| DXES | ACK[ Stop

Address =~ Write m
Start X159 Write ACK | DXEA | ACK | OXEB | ACK| Stop
T T

=
HDJ_

=
HOL

=
Ha_

No

m

=
Ha_

=
=

=
=]

—
B © !
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6.13. Search bus data

Click the binocular button # in the toolbar to open the search function window, as
shown below. Input the search key words (here the example shows input 0x21) and
press “Next.” Packages that match the keywords will then appear on the screen.

Find 21

Bus |Busl

| Match whole word only
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6.14. Busdisplayed as analog type

In addition to digital values, the bus can also be displayed as analog waveform. Press
the right mouse button on the bus and select the analog waveform.

Delete
Color
Rename
Default

The bus value will be displayed as analog waveform, as shown below.

us

6.4us 6.4us 6.4us 6.4us 6.4us 6.4us

Ld
Ld
Ld
Ld
bd
bd
bd
Ld
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6.15. File function

The "File” menu can be used to implement file related functions, as shown below.
When saving a file, the software setting will also be stored at the same time (such as
bus setting and trigger setting). The filename extension for saved files is *. MSO.

;D[ﬁlé—] View Setup Run Tool Window Help

| 1 New Ctrl+N
M{ Open... Ctrl+0O
l‘ Close
N Ctrl+S
B . Save As...
AQ Export Waveform...
o print. Ctrl+P
AD) Print Preview
Print Setup...
‘ 1 C\Users\..\LA-2M-I2C-BUS.mso

2 CA\Users\..\MSO-128-12C.mso
A3 3 C\Users\..\LA-2M-I2C.mso
A7 4 MS0O-128-12C-BUS.mso

A6l Exit
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6.16.  Synchronizing waveforms from two files

The software can simultaneously open two files for comparison. The file
synchronization function can synchronization move and scale the two files. The file
synchronization function is in Tool — File Synchronization, as shown below.

B8 Perytech MSO - [Filed]

= File Wiew Setup Run "u"."indcuw Help

T RH=| > » Find Data... Ctrl + F
M 500ms -1 .53 | File synchronization... | %

Channel Panel Packet List

After selecting, the file synchronization window will appear, as shown below. When
synchronizing move, the synchronization starting point A, B, or T cursor can be
selected.
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4 665us 3.33us
Tus Tlus 2.665us

File synchronizatio
Setup

V| Active

File(1) : ‘ 12C-1.mso

File(2) : |12C-2mso

Start : [B Mark

3.33us

Tus Tus Tus 2.665us
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6.17.

Printing function

The printing function is in the “File” menu under “Print,” as shown below.

BN YR v S e

el | e

[

n7| File | View Setup Run Tool Window Help

" New Ctrl+N 1E
Open... Ctrl+O
Close
Save Ctrl+S
Save As...
Export Waveform...

T T e T

Print Preview

Print Setup...

To save on ink use, the print background is set as white, as shown below.

TP HE

Channel List Trig '
20 i rerrrertrererert rer e rt et
[ | | | | | | | | | L
I
’7

B2

el el o) ) e ) ) ) ) e

B3

B3

B4

BS

EE

BY

cn

C1

cZ

CZ

C3

C3

c4

3

s

=== |Z|IZ=|IZ=|IZ=|IZIZIZ=IZIZIZI=Z=|IElZ I |I=|E= | IZ=Z =
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6.18. Data export function

The data export function can export the data as a text file. Open File — Export
Waveform, as shown below.

Tﬁrytech MSO - !EZC -2.mso .
;n View Setup Run Tool Window Help
J New Ctil+N |5
= Open... Ctrl+0O
Close
Save Ctrl+S
Save As...

I Export Waveform... I [:}

Print... Ctrl+P
“’L' Print Preview
A4 Print Setup...
A5 1 C\Users\..\[2C-2.mso

2 C\Users\..\]12C-1.mso
Af 3 C\Users\..\LA-2M-12C-BUS.mso
A7 4 C\Users\..\MSO-128-12C.mso

B0 Exit

After implementing this function, the file save window will appear, as in the following
figure. You can choose the directory and file name you want to save under.
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o

v Search Desktop pel
i Organize v New folder BE » (7]
I Favorites ~ " Libraries o USER
= Desktop [ ‘ System Folder & System Folder |

& Downloads

| Recent Places [ | Computer - Network
b System Folder | System Folder

4 Libraries

E] Documents
o Music

[ Pictures

B¥ Videos

1% Computer
“! Network
File name: 001t v
Save as type: | Text Files(*.txt) v]
~ Hide Folders [ swe || cancel |

The in the exported file is shown below. The start of the exported file has the file
export time (create time), memory depth (data count), and sampling rate. The data
content is in octal or hexadecimal numerals, representing 32 Bit data. From left to
right is the channels D7-D0, C7-CO, B7-B0, and A7-AO.

File Edit Format View Help

<< Perytech MSO Data Export >> ¥

Create Time:2018/07/03 16:15

Data Count:1K

Sample Rate:1M S/s

Trig Position:101

pData Format: Hex

Bit Sequence: D7-DO C7-CO B7-BO A7-AOQ

00000022
(00000022
00000022
00000023
00000023
00000023
00000023
00000023
00000024
00000024
00000024
00000024

4 »
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If you do not need the file starting information, you can change the setting in the
menu, under Tool — Option. In the Option window the default is selecting the “Export
data with description.” You can uncheck this selection, as shown below.

Trigger Posttion

Generate trigger when..

(@) the trigger condition occurs (default).

(7) the trigger condition occurs and the memoryis filled .

Mouse Wheel
@ Zoom(default)

(") Move Screen

Export data format

@Export q\ata with descriptiorD
by

After unchecking the selection, the content of the exported file will only have data, as
shown below.

r

: R =y S

File Edit Format View Help

00000022 -
00000022 W
00000022 ==
00000023
00000023
00000023
00000023
00000023
00000024
00000024
00000024
00000024
00000024
00000024
00000025
00000025
00000025
00000025
00000025
00000025
00000026
00000026

<4 »
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6.19. Trigger width

The logic analyzer can be set to trigger only when the signal width is greater than or
smaller than the set time. In the menu, choose Setup — Trig Width, as shown below.

e —
R

fiew [Setup | Run Tool Window Help

H ;l Sample Clock Source... 5
| Measurement Mode »
Sus
s | Trigjvidth...
m Trig oltage...
Trig Delay...

Data Filter...

Noise Filter...

Data Inverse...

Packet Trigger...

Frequency Counter

Compress

Add Channel/Bus...

After selecting, the Trig Width window will appear. This is used for setting the trigger
width parameters, as shown below. The “Width Time" column is used to set the signal
width. The "Trig Condition” is used to select greater than or less than the set time.

Width Time Setup

Width Time QOus
{ Min:1us Max:1ks )

Trig Condition
@) Signal is greater then Width Time
() Signal is less then Width Time

Trig Position
@) Trig at Signal Edge
(") Trig at Width Time

OK || Cancel | [ Defaut
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The Trig Position area is used to set the position produced by the trigger. The “Trig at
Signal Edge” is when the trigger signal ends. The “Trig at Width Time" is when the
trigger condition is established.

Here we use an actual example for the description. The trigger condition is set as
Channel A0 High, and triggers when the signal width is greater than 2us. The Trig
Position default is set as Trig at Signal Edge. The trigger point will appear at the
location where the High signal ends, as shown below.

! Channel Panel

EhEEREEN |

If the Trig Position is changed to Trig at Width Time, then when the signal width
exceeds 2us, it will immediately trigger, as shown below.

! Channel Panel

EEEEREE
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6.20. Set trigger voltage

The logic analyzer default trigger voltage is 2.2V. When you need to adjust the trigger
voltage, go to the menu and select Setup — Trig Voltage, as shown below.

= File View _ Run Tool Window Help

@ H e Sample Clock Source... 12677

Measurement Mode »

M: 2.126771vs

Trig Width...
Channel P Trig Voltage...

Trig Delays.
Data Filter...
Noise Filter...

Data Inverse...
Packet Trigger...
Frequency Counter
Compress

Add Channel/Bus...

After selecting, the trigger voltage setting window will appear, as shown below. Input
the trigger voltage value and press OK. The trigger voltage setting scope is from -6.0V
- +6.0V.

= File View Run Tool Window Help

N G H 1 Sample Clock Source... 12677

Measurement Mode »

M: 2.126771us

Trig Width...
Channel P Trig Voltage...

Trig Delals.
Data Filter...
Noise Filter...

Data Inverse...
Packet Trigger...
Frequency Counter
Compress

Add Channel/Bus...
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6.21. Delay trigger

If you need to observe the waveform for a period of time after the trigger, you can use
the "Trig Delay” function to delay the trigger. The Trig Delay function is in the menu,
under Setup — Trig Delay, as shown below. The Trig Delay window will appear after
being selected.

e T
File View |Setup Run Tool Window Help

1 @ E;]] Sample Clock Source...

Measurement Mode »

212677 |
{ Trig Width...
Channel P§ Tng Voltage...
Trig Delay %

Data Filter...
Noise Filter...

Data Inverse...
Packet Trigger...
Frequency Counter
Compress

Add Channel/Bus...

The Trig Delay window is as shown below. The setup method is simple. Just directly
input the delay time and press OK.

Trig Delay
Trig Delay Time  Ons

{ Min:10ns,Max:10s )

OK || Cancel | | Defaut |
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6.22. Data filter

When there is a large amount of data and you only need a small part, you can use the
data filter function to filter out the required data. The following figure is a SPI signal.

Because the data interval is long, the screen will only show one piece of data.

Observation of this SPI signal shows that when the data is transmitted, the Enable
signal (brown) is in Low status. At this time we can use the Data Filter function to filter
out the signal that has been enabled as Low. The Data Filter function is in the menu,
under Setup — Data Filter, as shown below.

s s ——
File View Run Tool Window Help

= Sample Clock Source... 1267710
Measurement Mode v |
Trig Width...

Trig Voltage...

L126771us

Trig Delay...

[Dutaiter ] |

Noise Filter...

Data Inverse...

Packet Trigger...

Frequency Counter

Compress

Add Channel/Bus...
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Set to extract data when the Enable signal (A0) is Low, as shown below.

Filter Condition

[¥] Separate Data

Waveform of the extracted signal after setting the filter is shown below. When Enable
is High, the data will be filter out, leaving data that has been enabled as Low.

11.8us 11.7us 22us 12us 12us 11.8us

4us 7.4us 21 Gus |27 34 | 4bus 27| 21 Jus |27 48us 3us 26 2

1( |1 1{ 1] |1{1 1 {111 1 10| |{1|[1 1 L 1

“Separate Data” function will retain a piece of filtered data to be used as data
separation. This can facilitate data analysis. The default is open, but you can turn it off.
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6.23. Noise filter

Noise filter can be used in an environment with a lot of interference to filter out
unnecessary noise. The function is located in the menu under Setup — Noise Filter, as
shown below.

File View |[Setup| Run Tool Window Help

1@ H Sample Clock Source...
: M t Mod 4

2126771 easurement Mode A
‘ Trig Width...

Channel P Trig Voltage...

Trig Delay...
Data Filter...

Noise Filter... |

Data Inverse...

Packet Trigger...
Frequency Counter
Compress

Add Channel/Bus...

The Noise Filter window is as shown below. You can use the pull-down menu to select
the noise filter level. The choices are 0, 1, or 2. The default is 0, which means that the
filter function is not in use.

=)

Filter Level Select

Noise Fitter Level [0
0

(Level 0 means IH
2

OK || Cancel || Defaut
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6.24. Data inverse function

Sometimes the data needs to be inversed, such as when measuring the RS-232 signal.
At this time, the “"data inverse” function can be used. The data inverse function is in the
menu, under Setup — Data Inverse, as shown below.

B8 Perytech MSO - [File
= File "l.-"iew Fun Tool Window Help

ER" N= R Sample Clock Source...

Measurement Mode 3

M: 25ns
Trig Width. .

Channel P Trig Voltage...
Trig Delay...

Data Filter...

Moise Filter...

Data Inverse...

Packet Trigger...
Frequency Counter
Compress

Add Channel/Bus...

Data Inverse window is as follows. Here you can select the channels you wish to
inverse.
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Select the signal(s) that you want to inverse
Inverse Signal Select

Clad A5 [C]A6 [C]A7
[C]e0 [CB1 [DB2 [C]B3 [C1B4 [C]B5 [C1B6 [CIB7

[Clco [Cct [Clcz [Cc3 [Cc4 [Ccs [Cce [Cc7
Cloo |:|D1I>’|:|D2 [Cp3 [Clp4 [COps [Cps CD7
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Channels set as inverse will have a horizontal line on the channel panel. This indicates
that the data is inversed. The following figure is the A0 channel set to data inverse.
AQ’s data will be changed from High to Low and from Low to High.

Channel Panel I
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6.25. Package trigger function

If you need to capture a specific bus package you can use the "package trigger”
function. The package trigger function is in the menu, under Setup — Package Trigger,
as shown below.

B8 Perytech MSO - [File

= File  VWiew Run Tool Window Help
ERY N= R Sample Clock Source...

Measurement Mode b

3.724

M 500

Trig Width...
Channel P Trig Valtage...

Trig Delay...

Data Filter..

Moise Filter...

Data Inverse...

| Packet Trigger... | Ib

Frequency Counter
Compress

Add Channel/Bus...

The principle behind the package trigger is to analyze the extracted data to determine
if it contains the package you need. If the data does not contain the package, it will
continue to run until the designated package appears.

Because package trigger analyzes extracted data, you still need to set hardware
trigger to accurately extract data.
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6.26. Frequency counter function

Frequency counter allows you to measure the signal frequency. The location is in the
menu, under Setup — Frequency Counter, as shown below.

L =

Vie»v'SetL;p Run Tool Window Help
(= Sample Clock Source... 126771us

Measurement Mode »
Trig Width...
Trig Voltage...

i elus

Trig Delay...
Data Filter...
Noise Filter...

Data Inverse...

Packet Trigger...

l Frequency Counter ]
by

Compress

Add Channel/Bus...

The maximum digit in the frequency counter function is 10 digits. The accuracy level
can reach 0.1Hz and the highest measured frequency is 200 Mhz. There are four
measuring cycles, 0.2, 1, 5, or 10 seconds. The higher the cycle is, the more precise the
measurement. There are two measurement channels that can be chosen as the
frequency counter input. The level of the CLK channel input resistance TM Q and
bandwidth 200 Mhz cannot be adjusted. The level of B7 channel input resistance 500
Q) and bandwidth 100MHz can be adjusted.
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Refiash Period Clock Input Channel

@ 0.2 Second ® (1K

1.0 Second B7

5.0 Second

10.0 Second

6.27. Compression function

Perytech logic analyzer can support a maximum data compression of over one million
times, which can significantly improve your measurement time.

The compression function is easy to use. In the menu, choose Setup — Compress.
After selecting, a check mark will appear next to the "Compress,” as shown below. This
indicates that the compression mode has been enabled. In the compression mode, 16
channels can be used.
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Principle of the compression function: in normal situations, the logic analyzer will
store all sampled signal into the memory. When compression is enabled, the signal
content and time duration is only stored when the signal changes. Because in reality
the signal will not have change at each sampling point, the compression function can

= 1, Sample Clock Source...

Measurement Mode »

Trig Width...
Trig Voltage...

Trig Delay...
Data Filter...

Noise Filter...

Data Inverse...

Packet Trigger...

Frequency Counter

lJ Compress I[:}

Add Channel/Bus...

generally significantly increase the measuring time period.
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7. Mixed signal mode

Go to the menu’s Setup->Measurement Mode to select the LA Mode or MSO Mode,
as shown below. If the MSO Mode is selected, you will enter the mixed signal mode.

B8 Perytech MSO - [Filel
— File \iew [Setup | Run Tool Window Help

P ﬂ ! Sample Clock Source Ons ,||T_;. ® @

b
M 5000 Measurement Maode LA Made

Trig Width... v MsOMode |
RS T Vohage.. P

AD AD Trig Delay...
Data Filter..

Al Al

Mhlmiza Filtar

After entering the MSO mode, the logic analyzer can use 16 channels. An extra two
analog channel will appear, as shown below.

I File View Sewp Run Tosl Window Help
o = | » B | # 6 o500 BN RAMSze 1K =/Sample Rate[10M S5 +|TrigPosition [10% =] CH1 dfs [1WDNV  ~ m= | CHZ @ [1WDV = |

M S0 Aeldw B:lSw A-Bw 1333V D 2667 C-D: 1333V E 1335V F.-2667 E-F.1333V
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Like the logic analyzer mode. There is no waveform in the start screen. Press the Run
(or F5 key) to display the waveform, as shown below.

File View Setup Run Tool Window Help

2= e Bl e 52RMs - 5 @ RAMSize (1K =|SampleRate[10MSfs = TngPosison (1006 = CH1 s [IWDIV | m= [CHZ s 1DV = =m0

M: S00ns RES B 15w A B s €133V D 2667 D133V E-133V F:-2667V E-F 1333V
AD AD

Al a1

8] = = s s s s s s e )y

The 1" and "2" taged cursor in the red frame below is the voltage 0 point of the

analog signal. The mouse can be used to drag and move the waveform.
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7.1. Trigger setting

Like the logic analyzer, you can click the square frame above the channel (inside the
red frame in the below figure) to set the trigger. You can set the rising edge or failing
edge trigger. If there is no setting then there is no trigger. Trigger can only be set for
one channel at a time.

Move the red T1 and T2 tag (inside the yellow frame in the below figure) to adjust the
trigger level.
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7.2. Measurement cursor

The C, D, E, and F cursor (inside the red frame in the following figure) are cursors used
for measurement. You can drag them up and down to measure voltage.

The measurement result will be displayed on the status, as shown in the red frame in
the following figure.

;ﬁu }'{r) }%J |F€AM Size 1K ~|[Sample Rate [10M Sfs  ~|Trig Position |10% ~ | CH1 Eﬁ 1DV - | CH2 Lﬂi 1Vl

2 -1.333Y D: 2867 -0 1333V E: -1.333V F. 2667 E-F: 1333V
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8. Specification

Oscilloscope Specification

Model MSO-40161 | MSO-40162 | MSO-40322 | MSO-40325 | MSO-40326
Use One Channel
: 400MS/s
Sampling Rate
Use Two Channel
: 200MS/s
Sampling Rate
Bandwidth 100MHz
Channel 2
Memory 40 kS per Channel
Input Impedance 1IMQ+1% // 20pF+5%
Max. Input Voltage 40Vpk (DC + AC peak)
Input Coupling AC, DC

Vertical Resolution

8 bits / channel

Vertical Sensitivity

2mV/DIV to 5V/DIV (as 2-5-10 step)

Vertical Range 8 divisions
Offset Level +4 divisions
DC Accuracy +3%
Time Base Range 200ms ~ 5ns
Time Accuracy 25 ppm
Time Display Range 10 Divisions
Trigger Type Rising, Falling, Delay-Trigger
Trigger Mode Auto, Normal, Single
Trigger Level +4 divisions
Trigger Increments 0.1 division

Measurement

Vpp, Vmax, Vmin, Vmean, Period, Frequency, Average, RMS, High,
Low, Amplitude, Middle, Rise Time, Fall Time,
+Overshoot, -Overshoot, +Preshoot, -Preshoot, +Width, -Width

Equivalent Sample

4GS/s

Calibration Output

2.5V, 1kHz
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Logic Analyzer Specification

Model MSO-40161 | MSO-40162 | MSO-40322 | MSO-40325 | MSO-40326
Channels 16 16 32 32 32
Max meoory per g4, 128k 128k 1M oM
channel
Sample Rate 200MS/s
Ext Clock 200MHz
Bandwidth 100MHz
Max Compressmn 2A20
Ratio
Available
Channels for 16
Compress Mode
Data Filter YES
Noise Filter YES
Trig Condition Rising Edge, Failing Edge, Either Edge, High, Low, None
Trig Width YES
Trig Position | Trigger position can be adjusted for occupying 10% to 90% of memory
Trig Delay =]
Trig Voltage 16V ~ -6V
Range
Trig VoIt_age 0.1V
Resolution
Max Input Voltage +30V
Frequency
Counter Yes
I2C -~ SPI*UART ~ 12S-PS2 - 1-Wire~USB 1.1 - S/PDIF - SD * CAN Bus *
Bus Decode _ . . . _
ILin Bus - 3-Wire * Microwire * SSI - Miller ~ Manchester ~ SM Bus * Modbus
Input Impedance 500KQ / 10pF
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Other Specification

0S Support Windows XP / Vista / Windows 7 / Windows 8.1 (32 & 64) /
Windows 10 (32 & 64)
Interface USB 2.0
Power Dissipation < 2.5W
Power USB (DC 5V, 500mA)
Dimension 162 x 116 x 24 (mm)
Weight 326 ¢
Warranty 2 years
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