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General Instructions

General Instructions

Introduction You have just acquired a Logic Analyzer, congratulations on your choice
@ and thank you for your confidence in the quality of our products.

Precautions and
safety measures

definition of CAT II: Test and measurement circuits directly connected to points of use
measurement (power outlets and other similar points) on the low voltage network.

categories E.G.: Measurements on circuits on the household appliance,

% portable tool and other similar appliances network.

CAT IlI: Test and measurement circuits connected to the low voltage parts
of the building network installation.

E.G. Measurements on distribution panels (including secondary
meters), the circuit breakers, cabling including cables, busbars,
junction boxes, circuit breakers, power outlets in the fixed
installation, and the industrial use appliances and other equipment,
such as motors permanently connected to the fixed installation

CAT IV: Test and measurement circuits connected to the source of the low
voltage building network installation.

E.G.: Measurements on systems installed before the main fuse or
the circuit breaker of the building's installation.

during use Read carefully all the notes preceded by the symbol A .

The instrument power supply is equipped with an electronic protection

a@@ system which is reset automatically when the fault is eliminated.

% Be sure not to obstruct the ventilation holes.
As a safety measure, use only suitable leads and accessories supplied
with the instrument or approved by the manufacturer.
When the instrument is connected to the measurement circuits, never
touch an unused terminal.

Symbols used A Warning: danger hazard, consult the operating instructions.

ﬁ Selective sorting of waste for recycling electrical and electronic equipment.
== |n compliance with the WEEE 2002/96/CE directive:

must not be considered as household waste.

Earth terminal

L
% USB

Ce European compliance
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General Instructions

General Instructions (cont’d)

Warranty %

Maintenance,
Metrologic
verification

Cleaning

(@2

[

This equipment is warranted 1 year to be free of defects in materials or
workmanship, in accordance with the general terms and conditions of sale.

During this period, the manufacturer only can repair the equipment.
The manufacturer reserves the right to carry out repair or replacement of
all or part of the equipment.

In the event that the equipment is returned to the manufacturer, initial
transport costs shall be borne by the customer.

The warranty does not apply in the event of:

« improper use of the equipment or use in connection with
incompatible equipment

« modification of the equipment without explicit authorization from the
manufacturer’s technical services

« repair carried out by a person not certified by the manufacturer

- adaptation for a specific application, not included in the definition of
the equipment or the user's manual

- animpact, a fall or a flooding.

The device includes no part that can be replaced by the operator. All
operations must be carried out by competent approved personnel.

For checks and calibrations, contact one of our accredited metrology
laboratories (information and contact details available on request), at our
Chauvin Arnoux subsidiary or the branch in your country.

- Turn the instrument off.
- Clean it with a damp cloth and soap.
- Never use abrasive products or solvents.

- Allow to dry before any further use.

Logic Analyzer



Description of the instrument

Description of the instrument

General View with
simplified card

Connection

The power of the
Logic Analyzer is powered
by the USB connection.

Front view

POWER

For extended modus
for device not
designates to be
analyzed For ground test circuits

Port A' AD~AT For signal For the External
Port B BO~B7 transmission to Clock connection
Port C CO~CT activate other
Part D DO-D7 instrurmnents
View of the simplified
card
AS A7
Brown  Orange  Purple Grey Out
MEIBLX. 11600 8oard
-6
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Description of the instrument

Description of the instrument (cont’d)

List of
functional pins

Models LX 1600
Port A ( AO~A7) o
Port B ( BO~B7) o
Port C ( CO~C7) -
Port D ( DO~D7) -

R_O o
T O o
S O o
CLK o
GND o
VDD o
I0A o
10B o
I0C o
GND o

Defl_nltlons "’?”d CLK Clock For the External Clock connection.
functions of pins

Two pins used for grounding the Logic Analyzer with

GND Ground Device Under Test(DUT).
When the Logic Analyzer is about to upload data from
memory to the PC, the R_O will send a Rising Edge

R_O Read (Out . - e

- ead (Ou) signal of DC3.3V. When the upload is finished, a

Falling Edge signal is sent.
When a trigger condition is established, the T_O will

T O Trigger (Out) send a Rising Edge signal of DC3.3V. When memory
is full, a Falling Edge signal is sent.
When a user initiates a sampling task by clicking the
RUN icon in the window or clicking the START button

S O Start (Out) on the device, the S_O will send a Rising Edge signal
of DC3.3V. When the Logic Analyzer finishes
uploading, a falling edge signal is sent.

VDD Voltage Drain Provides +3.3 V for external modules by draining

(Semiconductor) voltage from the Logic Analyzer.

I0OA Ext. /O Module A | Transmits signals from an external module or device.

10B Ext. /O Module B | Same as IOA.

10C Ext. /O Module C | Same as |OA.

GND Ground Ground the external devices in sequence

Logic Analyser
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Description of the instrument

Description of the instrument (cont’'d)

System requirements

Operating system
requirements

Hardware System
requirements

This section discusses basic operating system and hardware requirements
for the Logic Analyzer. Software and hardware capabilities may vary
depending on PC configuration, This manual assumes proper installation
of a supported operating system as listed below.

In this sub-section, we share our experiences testing the Logic Analyzer
on the following Microsoft Windows operating systems. Since the Logic
Analyzer requires operating system support of the USB protocol, Windows
95r2 and earlier OS versions are incompatible.

Support Non-support
® \Windows 2000 ® \Windows NT 4.0
.% (.Prcj\iszional;( ierver Family) (S\/Zro\;ilésg%'aogkgé)server'
g indows A N ® Windows Server 2003
a (Home, Professional Editions
9] 32-Bit version)
% ® \Windows VISTA (32-Bit)
3 ® Windows 7
(32-Bit and 64-Bit version)
Hardware Minimum Recommended
CPU 166 MHz 900 MHz
Memory 64MB 256MB
Displa VGA display capability VGA display capability with
D PAY | with 1024X768 1024X768 resolution or
evice : . )
resolution or higher higher
Hard at least 100 Mb at least 100 Mb available
disk available space space
USB USB1.1 supported USB2.0 recommended

-8
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Getting started

Getting started

Software
Installation

In this section, users will learn how to install the software interface and drivers. As with
proper installation of many USB devices, the Logic Analyzer application and driver software
must be installed prior to connection of the hardware. The following steps illustrate an
installation of the Logic Analyzer. The other two models mentioned in Chapter 1 would follow
identical procedures.

Step Function

1. Insert the driver CD-ROM in the PC CD drive.

2. Execute the installation program. Go to the START menu, click START, Run,
Browse in sequence, select Setup.exe file in the appropriate model folder and
then click OK. It is recommended that all other programs are closed while the
installation proceeds.

3. Choose the Application Setup .

4. Click Next to proceed with the Install Wizard.

5 Select “I accept the terms of the license agreement ", and click Next.
6. Enter User and Company names.

7. Choose the setup type. We recommend Complete for most users.

8. Click Install to confirm settings and begin the actual installation.

9. Click Finish to complete the installation.

Logic Analyzer -9



Getting started

Getting started (cond.)

Software
Installation
(contd).

You may launch « LOGIC ANALYZER » software, in two ways :

1. either from « Scopein@box » osilloscope, with the « LOGIC ANALYZER » key :

%® _ MTX1054BW MTX1054 - Oscilloscope Control
File Imsttument  Vettical Haorizontal Display  Measure Tools 7

WW@E|E 5$E|@=]MEBS:EH13 1:I:||ﬁ||é‘ %| ! ?_|E_,E Ethernet.

#Erti.cal : H uri.zuntél . [
& [CH2 " CH3 " CH4 T/div

Probe B o (8 o (B o | o0 || & o
Vol/div B zowv | @ coonv | Bs00onv | B 5000 | || Hepos Trigger (v
Coupling I oc | I Az | I Az | I Az | W
Fosition R R T [ auteset 1
Bl I MHone I I MHane I I MHone I I MNone I
et | Autoset i | Autoset ' | Autozet ' | Autoget ' Lw‘

Hange

Logic A.nalyzeri

Trigger |
Mode 3 Auto Trigger & Main P %2> | | guwsstop
Source -_ﬂ::EH‘I i f Tt 4 FFT »>> ‘

level 4 000V R 3 OC ey | | ———— AUTOSET

2. or from the Scopein@box « Start » menu, select « LOGIC ANALYZER » icon:

'ﬁa Logic Analyzer

SCOPEIM@ECH w2 .03 r

2] scopPEn@BOY v2.03

T4 SCOPEN@BOX v2.03.pdf

I -10 Logic Analyzer



Getting started

Getting started (cont'd)

Insert the CD

Select your
installation
directory

The installation
ends up

Start SCOPEIn@BOX (from V. 2.03) installation and click "Next".

8 SCOPEinzBOX.

Destination Directory METRIX _ SCOPEiﬂ@BOX

Select the primary inztallation directary,

All zoftware will be inztalled in the following location(z). To install software into a
different location(z), click the Erowse button and select another directary.

Target directory for application
|c:\5t:DPEin@B|:|>< |[ Browse. ]

Target directary for Mational Instiuments software

|C:\F'ru:ugram Files\M ational Instrurmentsh |[ Browse... ]

<< Back “ Mewt 33 | [ Cancel l

¥ SCOPEin@BOX. Al=3

Installation Complete METRIX _ SCOPEiH@BOX

The inztaller has finizhed updating pour system,

Me:.;t>>

Click « Next » to complete the installation and to start automatically
SCOPEIn@BOX.

Logic Analyzer
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Getting started

Getting started (cont’d)

Hardware
Installation

Connection Hardware installation simply involves connecting the Logic Analyzer to
your computer with the included USB cable.

Step 1 Plug the fixed end of the cables into the LA or on the supplied simplified
card.

Step 2 Bus connection :

* Directly on the card : plug the loose
ends into the connectors on the
circuit board to be analyzed.

U.

..... .‘

-

d The following sequence must be observed when connecting
the connectors into the circuit board: AO = Brown, Al = Red,
A2 = Orange, A3 = Yellow, A4 = Green, A5 = Blue, A6 = Purple and
A7 = Gray.

* On simplified card with supplied FASTON/BAN :

/\ The circuit board must be grounded to the Logic Analyzer with the
/ 1\ connecting cables (6 V max).

Step 3 Plug the square end of the USB cable into the Logic Analyzer.

I - 12 Logic Analyzer



Getting started

Getting started (cont’d)

Step 4

Plug the thin end into the computer.

Step 5 At this point, the computer should be able to detect the Logic Analyzer and
finalize the installation for USB hardware connection. If not, seek driver
USB manually.

Step 6 Press « power ».
Step 7 Open the page “Scopein@box” and click on “Logic Analyzer”.

The data analysis of the probe is done exclusively with an oscilloscope of
the Scopein@box type and uses its software. The software of the analyzer
is in English, as well as the assistance and the delivered note .pdf.

Product markings ¢ Display LED : RUN
READ
TRIGGER
POWER

* START

Logic Analyzer I - 13



Getting started

Getting started (cont’d)

Tips and advice 1. When testing a circuit board, make sure that the internal sampling
frequency (within the Logic Analyzer) is at least four times higher than
the external board frequency.

2. If the signal connector does not work well with the pins on the test board,
try to use the supplied probes.

—

3. Usages of probes

3-1.Take the loose end of the
cable and insert it into the clip.

I,JXE.-.E._?. \

RN 3-2.Compress the probe as shown
= .l / to reveal two metal prongs.
W, ~,: =
= r,{ 3-3.Place the metal prongs on a

RS ==t I t the testin

B e, metal connector on the testing

=1 o= board and release the fingers

so that the prongs can grip the

[V i metal connector.

4. Unwanted signals can be filtered out using the Signal Filter or Filter
Delay functions.

5. When measuring for a long period, Compression makes memory more
efficient.

6. Trigger condition depends on the testing board. If triggering does not
work well, try to narrow the trigger conditions and optimize them
repeatedly.

7. If atesting board has a lower frequency than Logic Analyzer, sample
signals according to the external clock.

8. When sampling from an external clock, filter extra signals with the
Signal Filter function.

9. Unused channels may be removed from the Bus/Signal display using
Bus/Signal (Menu) =» Channels Setup.

I - 14 Logic Analyzer



Basic Layout

Basic Layout

Software Interface

The layout of the Logic Analyzer software interface can be divided into nine
sections as shown in the following figure.

B pL-Based Logic Analyzer 321000 Standard ¥3.10(CND1) (5/N:) - [LaDoci] N ;Iglzl
T File Egs,iSignal,lT[igger Run/Stop Data Tools Window Help =8|
U YT v = @[ [TOURAZ = '"mm?-ll% i sl Pag?i"\l
=== 2
N = B i i | EE - | [100% & R||or A E Tt e Height |26 Toae
Display Pogs:0 ARos-To> A-T=1a |* A-B=30 |~ =
tal:2048 D|sp|avRange-25~EEQ ElF'us_15|v B-T=15 |+ Compr-Fate:hlo D
Bus/Signal \_ Trigger| || Filter -0 "ys 4—10 5 ? 5 10, Wag 20 —
(I Ay Ay N A R R Ry N AR NN N Ay AR AN
00| EEEEN (O e S Ay
& a2 B “ 2 B |2 'S sl - |
£3 43 i i
- A = =
I #E5ks " 15 |
5 BB b ’\{ 8-|
& BT AT Ba B |
- £ B0 B B
#8101 bl 5
# Bz a2 st #
B3 B3 &% )
- o BAEY i i
# B sl &=
# BE 20 B #
[Re:ady = I S £ [End! | DEMO _I/,;]
\

1. Menu Bar All operations are performed directly from the menu bar, including
configure label , rename, execute and stop . Pull-down menus allow
easy navigation through the measurement panel.

2. Tool Bar The tool bar is the graphical user interface which can make you work

3. Information Bar

with some of the more common applications. From these icons, you can
change settings and operate the Logic Analyzer easily.

Note: The prompting information of the shortcut keys has been added in
the tooltips of the Tool Bar, that is to say, when users place the cursor on
the icons, the corresponding shortcut key information will appear. For
example, the prompting information of the New button is “New (Ctrl+N)".
“Ctrl+N” is the Shortcut Key of the function of New.

The Information Bar displays information about the grids in the
waveform, such as: Address, Time, Frequency, Trigger Bar, A Bar, B Bar
and other Bar. Details of the labels are below:

Scale - Define the acquisition clock that controls the data sampling

Total - The period of time when Logic Analyzer captures data.
Display Pos - The middle tip means the middle position of the waveform.

Display Display the waveform time range of the current waveform display
Range- area.

A Pos - The main function is to set A Bar or the other Bar.

B Pos - The main function is to set B Bar or the other Bar.

A-B - Press the under arrow to exchange and become the other Bar
Moreover, you also can execute this function from the other Bar.

Logic Analyzer
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Basic Layout

Basic Layout (cont’d)

4. Ruler
(Waveform Display /
Listing Display)

5. Bus/Signal
(Waveform Display /
Listing Display)

6. Trigger Column

7. Filter Column

8. Display Area

9. Status Area

Ruler shows the time position of the waveform shown in the waveform
display area or the listing display area.

Edit names of the measured channels; color shown matches the trace
color.

Trigger Column allows users to adjust signal trigger conditions.

Filter Column allows users to set Bus or signal filter conditions.

Acquired data is displayed as a waveform or in a list format.
Waveform Display

This interface shows the digital signals. When the signal is logic “0”, the
waveform will be displayed as —.

If the signal is logic “1”, the waveform is as —_. An unknown signal
waveform is displayed in gray between the high and low levels as .
There are sixteen channels in 16064 and 16128, and thirty two channels
in 32128, 321000 and 322000.

Listing Display

This interface shows the digital signals as 1 and 0. Logic 1 is displayed
as “1" and logic 0 is displayed as “0".

Display the Logic Analyzer status. The function name is also indicated here.

IV-16
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Menus and Tool Bars

Menus and Tool Bars

This chapter presents detailed information on the 8 menus and 13 tool items
shown in the menu bar.

The eight menu items are:
. File

. Bus/Signal

. Trigger

. Run/Stop

. Data, Tools

. Window

. Help

~NOoO O~ WNBRE

The fourteen tool items are:
- Standard
- Trigger
- Run/Stop
- Sampling
- Trigger Content Set
- Display Mode
- Windows
- Mouse Pattern
-Zoom
- Data
- Height
- Trigger Delay
- Font Size
- Data Contrast /Screen Display

1. File
[ Mew kN
= Open... kD
Close Ctrl+F4 € Close - Close the file being worked on.
Save hrl+3
Save fs. ..
AukD Save €Auto Save - Save the required file

automatically.

E Export Waveform..,  Chrl4Shift+E € Export Waveform - Export files into Text

. (*.txt) and CSV Files (*.csv)
':E'r Export Packet List... € Export Packet List - Export the active

f Capture Window, .. iCkfl+C  packet list.
Language € Language - Allow users to change the
language interface of menus, tool boxes,
&h Print... Ctrl+p  ©IC.
Prink Presvie € Print Preview - Show three options:
Bus/Signal & Trigger & Filter, Position
Recent File Display Area and Waveform Display Area.
Exit € Exit - Exit the program.
Standard
=l S

Standard Tool Bar.

Logic Analyzer V- 17



Menus and Tool Bars

File (cont'd)

Menu Item Detail Menu & Dialog Box
LaEY AL Open a new file.
open R .
Look in: [ [ Deskion R e A=)
| 2)Pratocol Analyzer HDG_w20700
|2)sianal Folder
= Open. .. Ctrl+d
L4 I»]
File name: | = Dpen |
Fiesof type: [ Lagichnabzer Fisl”al] =l Cancel
File Pre:
Project: Date:
Author: Time:
Title: Module No:
Mate ﬂ
[|
v
Open an existing file.
il
e Vew
D &[] « [T p p> OfK =] w [Ji00kHz =] [[[0% -+ - Page [l -] count
Gl R [ I[0B6 ] ¢ [l b B L o[B8 o[, o] Heigt [ ] [Tiggerbeny
Fonsize [12
Cloze Cirl+F4
Close the active workspace.
svens . { £
Savain [[ Deskion I e
|isianal Folder
Save Cirlts
s i1
il name: [ | Seve
Saveastpe | LogicAnalvzer Fiel”als] | Cancel
Save As. .. | )
'pf;ném'k ]LaPm]E(t  adthor! ]SUNEHINE
Tide:  [case lemma
huto Save | Mate: =
#

Save As Dialog Box

Save — Save the current file.
Save As — Specify the name of the file to be saved.
Auto Save — Save the required file automatically.

Logic Analyzer



Menus and Tool Bars

File (cont'd)

o Export Yaveform. ..

Ctrl+5hi f++E

Saveln: [[@ Deskiop Tl o= EFE-

=) Protocol Analyzer HDG_w20700
)signal Folder

] 111kxt

2] ProtocalInfo. et

Kl 121

Fie pame: [ =l save |
Savesstyps: | Tewt Fies(“ta) =] Cancel

Bus Qutput Parameter | - Data Infarmiakion
Bus Ttem
@ yes N DataStyle m |
~Petform Madel DataModel [al Data I
& wertical
Data Format
(o aka Format Hexadecimal it
-~ Output Rang

From  [Begrningof Data T To End of Data ®
1023 1025

[V Pop up an export fils automatically

Export Waveform Dialog Box

Export Waveform : Export a file into text (*.txt) or CSV (*.csv)
formats.

Bus Output Parameter : Decide whether or not to display
the parameters of the file to be exported.

Perform Model : Choose whether to export the data either
vertical or horizontal.

Data Style: Include ALL, ALL BUS, PROTOCOL (HAS
CHANNELS ), PROTOCOL(NO CHANNELS).

Data Model: Export data changed function; the selected
items include ALL Data, Sampling Changed Dot
(Compression), Data Changed Dot (Compression). Some of
the data value for the signal channels of sampling position
are the same, for example, view the data changed and
decrease export capacity; this function will be good for
users.

Output Range : Choose the range of the data to export from
the pull-down menus.

Pop up an export file automatically : The export file can be
popped up automatically. Users can decide whether to
activate the function; the default is selected. See the export
file below:

STE

Fie Edt Format diew Help

[/ Thanks for using Pc-Based Logic analyzer
A version:vi.10

//Filename: 111 TXE
[//Fite size:

I/ File created on: 2010/12/15
7/ Logic Analyzer setup information
/7 sampling mode; standar
/7 Internal sampiing frequency = 100000 Hz

RAM size = 2KB

None Use Data cumpressmn
// The number of B
I’/ The number of channeW =32
[/ Trigger properties: Trigger position - sox

ger Tevel: HA Port = 1.50 v |18 Pore = 1.50 v
I1c port = 1.50 v \? 1.50
Tr1gqer Ceount =1
Trigger page=
[/ stanal FiTeer serup : Fiiter Lonttion lengthens or shortens: no
time: pisable

\"HY' stands for the signal of high pattern, \'L\" presents the signal of Tow
partern and W\ means dop't care.
// wgna'\ Trigger setup : \'D\" stands for don't care, \'H\' presents high pattern

\" means low pattern.
“UR\" means Rising Edge, \'F\" presents Falling Edge, \'EN"

stands for Either.
7/ The display and trigger setup of Bus: According the character of the original
File to present.
\// The display of message: Total: 2048 scale: 1.000 =
keeping the sertings is essential to reproduce channels and Buses.

7/ channel name: AQ AL A2 A3 A4 A5 A6 AT

B0 Bl 62 83 B4 B85 85 87 co ca cz

3 = s 6 <7 o0 ol 02 03 04 05

o6 07

/7 signal Filter: % P % X ® X P x5

Export File

Logic Analyzer



Menus and Tool Bars

File (cont'd)

[FF Export Facket List. .

Enport Packet List 2%
Saven: [(@ Desktop =B
=] 111t
2] Pratocollnfa.bxt
([
Deskiop
4] I3
File name: I = Save |
Save as type: | Tent Files("0a) = Cancel
Bus Output Parameter— (~Data Format Export Format ——————————
’7 @ ¥es g [ [Hexadecimal = ’7|Repurt Form J (e
Output Rang
From  |First Packet = To Final Packet =
o T
¥ Pop up an export file automatically 2
2

Export Packet List Dialog Box

Users can use paperwork, register and analyze packet list
data.

Pop up an export file automatically : The function of
popping up an export file automatically in the Export Packet
List dialog box is the same with that of the Export
Waveform dialog box.

Export Format : The Export Format is convenient for users
to use the captured data in the following process.There are
two formats for selecting, Report Form and Pure Data
Form. See the following picture:

Bus Output Parameter —| —Data Format
’7 Fves o —HV [Hexadecmal =l

Export Format

[Pure pataForm =] Option...

Pure Daka Form

Output Rang
From |First Packet - To |Final Packet A
[ [
W Pop up an export file automatically
A

Export Format Pull-down Menu

In the part of the Export Format, when the users select the
Report Form, the “Option” button can‘t be used; when users
select the Pure Data Form, the “Option” button can be used.
The “Option” pops up the Option dialog box as follows,
where users can customize the export data items in the
dialog box which are Packet #, Name, TimeStamp, Length
and DESCRIBE.

option x|

—options
v Packets v Length
[+ Mame [+ DESCRIBE
v Timeskarmp

Zancel |

Option Dialog Box

Logic Analyzer



Menus and Tool Bars

File (cont'd)

fz Capture Window. ..

CirltC

7B Capture Window x|

~Capture to...
& File

Note:

 Clipboard
£ MsPaint

Capture Region——

@ Full Screen

" Select Region

- Select Line Color [+ Opposite of Color
- Color of the Note

Capture Cancel

Capture Window

This feature is equivalent to [Alt]+[Print Screen],
or [Print Screen]

Capture to

File — Save the captured image as either a jpeg or bmp.
Clipboard — Copy the captured image to the clipboard for
use in other applications.

MsPaint — Directly start MsPaint to view the captured image.

Capture Region

Full Screen — Capture everything on the screen.

Select Region — After pressing the capture button, a cross-hair
will appear on the screen. Left click the mouse button to drag
an area to capture.

Select Line Color
Click the color box to change the color.

Opposite of Color
Click this check box to ensure that the note text will be the
opposite of the line color.

Color of the Not e
Choose the color of the note text.

Note
Type in a note to attach to the captured image.

Capture
Click the button to capture the image.

Cancel
Click Cancel to end the capture.
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File (cont'd)

Chinese(5i)
Chinese(Tr)
[w English

Choose among Chinese Simplified (Si), Chinese Traditional
(Tr) and English.

PC-Based Logic Analyzer x|

Language »
' The program needs ko reskark,
. Do wou want bo save the current document?

Mo | Cancel |

When changing languages, the above screen will be
displayed and the program will need to be restarted.

i 20X
— Printer
Hame: IMicrosofthfice Diocument Image 'Writer j Properties |
Status: Ready
Print o Type: Micrasoft Office Dacument Image ‘wWriter Diiver
g o - ‘where:  Microsoft Dacument Imaging ‘writer Port:
Commerit:
¢ This function has been ~Printrange Copio
enhanced; now users can & i Nrbercicosios. [T =]
select the pages which they CPages fom [l | tfE
. Tam; o0
want to print or only the : : @- I Colste
Current Page " Burent Pags
coos |

Click to enter the Print dialog box.

Print Preswiew
r Ww;
Click to show a Preview of the Print.
Eecent File Show the recently saved file.
Exit Exit the program.
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Menus and Tool Bars (cont’d)

2. Bus / Signal

-— . Sampling Setup

iy Sampling Setup ..
i, Channels Setup ...
3 Signal Fiter Setup...

Group into Bus

Linaroup'FromBus Cerigl

Bus/Signal Menu. Dialog boxes of the Sampling Setup and
Channels Setup are shown and indicated by arrows.

by

2K

]
T O T

bH0MHz

Trigger Tool Box
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Menu Bar: Bus/Signal

Menu ltem Detail Menu & Dialog Box

Sampling Setup él

- Clack Source

—Asynchronous Clock.

&}
Frequency: IZDDKHz vl

i~ Synchronous Clock
" External Clack

% Rising Edas Frequency: |1UUKH2

) Falling Edge {Min:0,001Hz, Max:100MHz)

Mote: The external clack voltage level is the same as the port A krigger level

n;,r Sampling Setup . .

—Sampling
—RAM Size ———— ~Compression Mode Signal Filker
RAM Size: |2k - [ Data Compression
Signal Filter Setup... |
Channel numbet wil be
lirnited to 32

Anply | ok | Cancel | Restare Defaults | Help |

Sampling Setup

Tip: 2K x| 1@ | [50MHz v | v o

RAM Size

Icon Description

Choose the RAM Size and the internal clock frequency

Decrease from the pull-down menus.

]
HI¥  RAM Size

Increase
RAM Size

Decrease
Internal
Clock
Frequency

Increase
Internal
Clock
Frequency

RAM Size The amount of the acquired data that can be stored by
the Logic Analyzer depends on the amount of the
allocated RAM.

The total depth of the memory for the PC-Based Logic
Analyzer is 128K Bits in each probe.

If the Logic Analyzer starts gathering data with a 128K
memory range, it will take a long time to find the required
information.

In order to avoid spending a lot of time gathering data,
select a smaller RAM Size. The RAM Size options are
2K, 16K, 32K, 64K, 128K and 256K. So, if gathering data
with 128K takes a long time why does 256K make
sense? The reason for this extra RAM Size is to cope
with the fact that a few of the 1~16 channels may have a
large data input.
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Tip:

Clock Source

Asynchronous Clock

Frequency:

—Asynchronous Clack
= Internal Clock

5
—Svnchronous Cloc
{~ External Clock

lirmited to 32

Synchronous Clock

Tip:

E} Compression

Z
(% Rising Ecl e
" Falling Edf100KHz
200KHz
Mate: The extd400KHz
B00KHz
1MHz
I 10MHz
5ampling 25MHz
—FRAM Size SOMHz
RAM Size: B0MHz
[z | oome
Channel number ) :0MHz
0arMHz

Use the pull-down menu to choose the speed of the clock
on the board being tested.

The sampling frequency should be more than four times
higher than the signal to be measured so that the
waveform duty cycle depiction will be accurate.

Choose the frequency of the clock on the board of the Logic
Analyzer. Select “External Clock” to acquire data through
external sampling. Choose either “Rising Edge” or “Falling
Edge” to execute the analysis process.

According to the users input the value of external
frequency in software, the software can count the relevant
value about signal mode and frequency. For example: the
value of the message, the time scale and the zoom in and
out will be the value of time mode.

Connecting the Synchronous Clock

Use one of the single connecting cables to put one end
on the testing board and the other in the LA as shown in
the diagram opposite.

Check the box to compress all the data.

Compression is used to compress acquired data through a
lossless compressor. The purpose of this compression is to
place more data in a limited memory than in an actual
memory. The compression rate of the Logic Analyzer can
be up to 255 times. This means that the maximum
acquisition can be 32M Bits (128Kx255= 32M Bits) for
each channel. The chosen capacity of the memory,
1MB, means that the maximum data being sieved out
arrives at 1IMB*255=255M Bits (Per Channel).

@ The rate will change depending on the data being
analyzed .
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. E
Tip: Fiker cond
_Eﬂjn . . Trigger Condition
B Signal Filter PO Firer conarian
Setup Fotg [ LAger Condtion

Filter Condition

Trigger Gondition
Filter Condition

Partc

Trigger Condition
Filter Condition

PortD

- Filrer Delay Setup
IV isctivate Fiter Delay

Select Filer Delay Mods Select Delay Start Point Delay Time:
£ according to Fiter Condition  start Edge 1

" EndEdge (Min 1)
" Opposite of Filker Condition " Period+Delay

(Max; 65535)

~Display Bar Setup
[V Show Bar

BarStyle [original <
Bar Width | 1

0K | Cancel | Restore Defaults | Help I
Signal Filter Setup Dialog Box

The function of Signal Filter is to use an alterable judgment
dselect the Signal Filter Setup circuit which can filter undesired signals in order to capture

from the pull-down menu of the and store valuable data in the memory. When the
Bus/Signal or click the % jcon or combination of input signals from each channel meets the
the Button on the Sampling Setup filter conditions, the section of acquired data will be gathered

dialog box to open the Signal Filter

A by the Logic Analyzer and stored in the memory. After
Setup dialog box.

storing the data, it will return to the Logic Analyzer’s system
and be displayed as a waveform. If the combination does
not meet the filter conditions, it won't gather and store data.

@There are three modes of Signal 1. & = D_on t Care means t_hat the Logic Analyzer
captures all signals from sampling.
Filter Condition

start edge

Filter configuration for each

channel. delay time

Filter Condition delay fime

start edge

High and Low Levels

It is the system default.

captures and displays the input signals satisfying the high
level.

3. = Low Level means that the Logic Analyzer
captures and displays the input signals satisfying the low
level.
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Filter Condition delay time

endedga;

Filter Condition

end edge

delay fime

High and Low Levels

Signal Filter Delay Setup
Filter Delay — According to the filter condition.

Start Edge — Show the waveform from the start edge to
the delay time interval.

i@}, Channels Setup ...

Tip:

l"q,\ Channels Setup

Tip:

Add Bus/Signal
Delete Bus/Signal

Delete All

Restore Defaults

Jehannetssero x|
Add busisignal oelrecsfoord || pekwal | Restore pefats |
Por

©

el
=|

EEEEEEEE
- EEEEEEEE
w0 0| o0 [ o w0
oo o o

S PSP PSPNPR NN
S aEe

CFEEEREEE
= alala|a|aala .o dl
| PN
= clolslslolsl-Bi

- BEEEEEER
- EEEEEEER
S 00| oo o oK
= 1o o o o B
-
- BEEEEEER
- EEEEEEER
- AN
- FEEEEEA
= 1o o o o PSS
- SIS
P Py |
-
- EEEEEEER
- EEEEEEER
- FEEEEEA
— {10 11 o o o | o B
- SIS
P Py |

S~~~
Bl |||
— on\ o [ 1|0 cn|n on B

[¥ Reserve wavefarm data and shav them.

Channels Setup

Click the Add Bus/Signal button to add a channel. This
will appear as * NewO'.

Click the Bus or channel you want to delete and press
the Delete Bus/Signal button.

Press the Delete All button to delete all the Buses and
channels.

Press Restore Defaults to return all channels and
Buses to the system defaults.

Select this function when adding and deleting channels,
the software reserves the original waveform; not select
this function, the waveforms in channel are cleaned up.

CGrroup into Bz Ctl+is

Reserve waveform data and
show them

Ungroup from Bue Chl+T

Signals can be grouped into Buses by pressing Ctrl + G .

Signals can be added, deleted ,copied and grouped into
Bus, using the mouse or the keyboard, or right click and
select the desired operations from the pull-down menu The
movement of a signal channel are Auto Size (not available in
waveform display), Move Left/Up, Move Right/Down, Hide,
Show All and Color)

Erpand

Ungroup signals from Buses by pressing Ctrl + U..

A Bus contains at least 1 channel. In order to see these
channels click the ‘+' symbol before the name of the Bus.
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Bus/Signal Trigger || Filter l" LB ‘é"fsl e
[ 7 [
2 iz ® ||

K A3 o P

Som R =

#1500 # =

£96 0e L] %
Expand

If the Bus has been expanded click the ‘-‘symbol before
the Bus name to Collapse the Bus.

Bus/Signal Trigger || Filter |M =) o o
- -1 e
e = || = wm_%wu_
£ A0l | = J
Collapse e = s
A3 i B
AT B ®
#1505 X P
PEE 5 ®
Collapse
Auto Size
Maowve LeftUp
Move Right) Do
Hide
Format Fow ] S
Colar...
Click to change the Bus or signal display.
Change the display of a Bus or a signal.
Tip: Size the signal columns automatically.
Format Row Highlight a signal or Bus and click Move Left/Up to

Auto Size (it is not available in
Waveform Display mode)

Move Left/Up (change to Move
Left in Listing Display)

Move Right/Down (change to
Move Right in Listing Display)

Hide

Show All
Color

move the signal or Bus up (left) through the list of the
Bus/signal.

Highlight a signal or Bus and click Move Right/Down to
move the signal or Bus down (right) through the list of
the Bus/signal.

Highlight a signal or Bus and click Hide to hide it.

Click to show all signals and Buses that have been
hidden.

Highlight a signal or Bus and click Color to change the
color.

Rename

Highlight a signal or Bus and click Rename to rename
the Bus or signal.
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Menus and Tool Bars (cont’d)

3. Trigger

3%

i

—_—f

B

Bus Trigzer Setup .. . e
Channel Trigger Setu
Trigger Propegty ...
Trigger Mark

Pul=e Width Trizder Module

Don' t Care
High

Low

Ri=ing Edge
Falling Edge
Either Edze

Reset

v
Bus Trigger x|

B Triggeri| Pratocel Analzer Trigger |

Bus Name Operator Value
[ Bust B =l [F
Data Format

C Binary £ Decimal € Decimal(signed]

& Hexadecimal " ASCI

0K | Concel | Dotk | He

Channel Trigger Setup

Filter Condition
Trigger Condition
Filter Gondition
Trigger Conditior)

Forte

Filter Condition
Trigger Condition|

Portc

Filter Condition
Trigger Gondition|

o Cancel | Restore Defau\til Help |

PortD

)

Triggsr Content | Trigger Delay | Trigcer Rangs |

Trigger Level Trigger Count
Port A ,ﬁ
TIL s W
Fort B Min:1, Wax:BS535)
e ||
Port C
TIL ) B
Fort D
o |

0k | cancal Default Help
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Menu Bar: Trigger

Menu Item

Detail Menu & Dialog Box

$E Eus Trigger Setup ...

=]
Protocol Analyzer Trigger I
Bus Mame Operator Walue
Busl j |= j |1F
Diata Fomat
 Binary " Decimal ' Decimal(signed)

* Hewadecimal ASCH

0k I Cancel | Diefault | Help

Set Bus Trigger

¢ Chanmel Trigger Setup ...

Channel Trigger Setup =l

Port4,

e

Trigger Condtory

7 b 5 4 3 2 1 i}
Fiterconaimion | 5¢ B¢ B¢ W B0 BE B@ 5

portg LEMer Congttion BoOo® = o o® ®
Trigger Conditian|

portc LEMer Congttion BoOo® = o o® ®
Trigger Condition|

Fiterconeition | 50 B8 B0 i
Trigger Condition|

q ok | Cancel | Restore Defaults | Help |

PorD

The trigger action tells the Logic Analyzer when sending
data to the PC. The trigger conditions determine when

the trigger point starts to record the information.

i-r Trigzer Marlk |

Open the Trigger Mark function.

I Pulse Width Trigger Module (Option). .. ‘

Tip:

It is an optional function. That is to
say, this function can be used in the
Modules, 16064, 16128, 32128 and
321000 after registering. And for the
322000, it is not necessary to
register as it can be used for free.

Pulse Width Trigger Module: Set a trigger condition for a
single channel, and the signal in this channel can be
triggered in the predetermined range. However, this
function is required to use with the hardware of the Pulse
Width Trigger Module. (If you want to learn the detail,
please refer to the Specification of the Pulse Width Trigger

Module.)

& Don' t Care

Set the trigger condition as “Don’t Care ".

Set the trigger condition as “High".

Set the trigger condition as “Low ".
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Rizing Edgze

Set the trigger condition as “Rising Edge ".

i Falling Edge

Set the trigger condition as “Falling Edge ".

Fither Edge

Set the trigger condition as “Either Edge ".

Rezet

| Reset the trigger condition.

?T Trigger Froperty ...

Tip:

Trigger Content Setup

Icon Description

Decrease
K& trigger
position

Increase
=4 trigger
position

N/A  Trigger Page

N/A  Trigger Count

ﬂ
Trigger Cortent | Trigger De\a_l,ll Trigger Hangel
r Trigger Level———————— [~ Trigger Count
‘ Port & Iﬁ
-
TTL ~| 15 il
Port B [Min:1, MaxE5535]
TTL N )
Part C
TTL bt L] I+]
Port O
TTL bt L] I+]
0K I Cancel | FELE T Help

Set Trigger Content
Trigger Level

The voltage level that a trigger source signal must
reach before the trigger circuit initiates a sweep.

There are 4 ports available; each port has the ability to
assign different voltages to meet the users’ requirements.

Use the pull-down menu to choose between TTL
(default TTL), CMOS (5V), CMOS (3.3V), ECL and
User Defined (choose the value of the Trigger Level —
6.0V to 6.0 V).

0% ~|re $1 P 1 ~| Count |1 -
I'L('IJJ age lz) J oun !:3) J|

Trigger Position, Trigger Page, Trigger Count

(1) represents the Trigger Position of a memory page.
(2) represents the Trigger Page.

(3) represents the Trigger Count.
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Tip:

Trigger Contert  Trigger Delay |TriggerF|ange|

Trigger Delay

o8
Trigger Page
I] -

[Mirc 1. Maw£1582)

Icon Description

N/A Trigger Delay

r— Trigger Position

" Delay Time and Clock
r— Trigger Delay Time
100z

[Mirn10uz , Max167.76191%]

r Trigger Delay Clock

x

—

[Minc1 Max16776191)

50% -

T Pos =0, Start Pos = -1023 .. End Pos = 1025

Mote: When more than one tigger pages are selected, the kigger bar dizappears from
the view.

0K I Cancel | Default | Help

Set Trigger Delay

Trigzer Delaylil

Set up Trigger Delay clock under time display.

Trigger Delay| 1000

Set up Trigger Delay clock under sampling site display.

The Trigger Delay setting in Tool Box equals to that in
the above dialog box.

Tip:

Trigger Range

Icon Description

N/A Trigger Range

Trigger Property x|

Trigger Contanll Trigger Delay  Trigger Hange |

Range Setting

Tirne Sample j |1 minute j

0K I Cancel | Default | Help

Set Trigger Range
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Menus and Tool Bars (cont’d)

4.Run / Stop
b Single Run E5
b+ Eepetitive Bun  Fo
B oo EY

Run/Stop Menu

['> »»

Run/Stop Tool Box

Menu Bar: Run/Stop

Menu ltem Detail Menu & Dialog Box

Click to run once.

b Single Fun F5 |

Click to run continuously until the Stop button is
Dp Repetitive Bun F | pressed.

Click to stop the repetitive run.
[ Stop FT |

Logic Analyzer
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Menus and Tool Bars (cont’d)

5. Data

I:_’I Select an Analytic Fange
. . .

o~ Moise Filter ...

2 Bus Width Filter. .,

¥ Data Conkrast,.,

4 Find Data Yalue ... Chrl+F
-1 Find Pulse Width. ..

|4 Tiothe Previous Edge F11
[ Tiokhe Mexk Edge F1z

Go To X GoTo T Bar T
. AddBar... Alk+A B GoTo A Bar
mi Delete Bar... Al+E E. GoToBBar B
R’: Zoom E Go To Mare,, .
{“’? Hard H
' Mormal ESCAPE
g Zoom In Fa Binary
L Foom Ouk Fa Decimal
@ Shaow all Data F10 Decimalfsigned)
k7 Preyious Zoom chliz  |w  Hexaderimal

[aka Formak

ASCTT

Wyaveform Mode

Square Waveform
Sawkooth Waveform

List Data Mode

I B || -

&l Data
Sampling Changed Dob{Compression)
[ata Changed Dokl Compression])

Data Menu

1002

- | B

nnu

"'-'"-'| Ak T +
Bar Bar Bar Bar Bar

B 1+ |

Menu Bar: Data

Menu Item

Data Tool Box

Detail Menu & Dialog Box

L_:I Select an Analytic Range

Check the box to enable the Analytic Range to be
changed by dragging the Ds and Dp bars with the left
mouse button.

== Hoize Filter . .
-

Noise Filter : It can filter 0~10 Clock’s positive pulse
width or negative pulse width signal.

Moise Filter

Moise Filker: IN':'HE vI
Cancel |

Noise Filter

X
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$ Bus Width Filter

Bus Width Filter x|

Zancel

Bus Width Filter

Select the check box to activate the function of the
Bus Width Filter in the dialog box, and then users can
input the corresponding value of the width to be
filtered in the right edit box. Input the time value of the
width when the display is in the Time Display or the
Frequency Display, and the unit is based on time,
such as s, ms, us, etc.; if the inputted value is out of

the range, it will switch to the best time value in range.

Input the clock value of the width when the display is
in the Sampling Site Display, and the range of the
input is from 1 to 65535.

For example, after activating this function, and then
input the value, 5ns. The Bus Data which is less than
or equal to 5ns will be filtered as the figure below:

5ns |

T C) R

a

5ns
03 0x0 | >< 03

Before and After Filtering
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¥ Data Contrast. ..

ﬁ Find Data Value ...

@ Remember the final condition

When the find function is used, the
function of displaying the final
conditions is added. When you have
closed the Waveform-Find dialog
box, and you want to find the set
conditions, you can open the
Waveform-Find dialog box again for
the system has saved the last set
conditions.

Data Contrast Settings 5'

—Contrast Files

Basic File |L‘5D°CI |

Contrast File I LaDocl j

—Contrast Beginning Poink Error Tolerance ——————————————
* TBar
INone i l

' Beginning of Data

Contrast Result | Errar Skat. |

[~ Rall the contrast waveforms synchronization Pin Assignment... |
™ Display files the contrast differences

Perform Contr ast |
[ Do contrast automatically when being rn

Apply I Close | Help |

I~ Display files horizontal

Data Contrast

Data Contrast: It is used to contrast the difference for
the two files of the same style. One is the Basic File,
and the other is the Contrast File. The contrast file can
display the difference between the Basic File and the
Contrast File.

Taveform—Find x|

™ Actieate the Function of Chain-Data-Find
BusjSignal Mame:

= Mext | Previous | Close |
Bus Ttem: Fird: Min Yalue: Mai Yalue:
|Dats == =k IF

Stark Ak End At: whien Found: Skatistics
IDS j IDD j I-‘\ j tatistic:
IU

Waveform-Find Dialog Box without Activating the
Function of Chain-Data-Find

Use the pull-down menu to select the Bus/ Signal
Name:

The list of Find depends on whether it is a Bus or
Signal that is being searched in:

Bus — Choose among =, !=, In Range and Not In
Range (enter the value for Min Value and Max Value).

Signal — Choose among Rising Edge, Falling Edge,
Either Edge, High and Low.

Start At - Choose the position to start our search by
selecting one of the following:

Ds, T, A, B, etc. (select from the pull-down menu).

When Found - Choose A, B or other bars to mark the
position where it is coincident with the set conditions.

Statistics — Show the number of instances of the
search results.
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@ It is available only when searching through a Bus.

Taveform—Find x|

¥ Actieate the Function of Chain-Data-Find
BusjSignal Mame:

IBusl j ext | Previousl Close |

Please key in a chain of data with a comma ko compart them, For
example,0X¥32,0%45,0%50,0%66, It needs to add the packet name in the Protocol
Analyzer, For example, ADDRESS:0%24, DATA:0%20,

Jow1,0x2,0%3

Skark Ab: End At: When Found: Skatistics

IDs j IDP j IA j Statistics
IU

Waveform-Find Dialog Box with Activating the
Function of Chain-Data-Find

@ The function of Chain-Data-Find is mainly for
finding the data in the packets of Bus and
Protocol Analyzer which have some serial data.
For example, it can start finding with the serial
packet segments (there are 0X1, 0X2 and 0X3) in
the Bus. It improves the efficiency of Data Find.
See the following process:

Taveform—Find x|

I™ activate the function of Chain-Data-Find
Eus/Signal Mame:

I Busl j {UHERET|  Previous Close

Bus Item; Find; Min Yahue: Max Yalus;

IData j [- =k [

Start At End At ‘when Found: Statistics
o = o = £ Statistics |
Address: -1003 g

Yaveforn—Find x|
¥ ctivate the Function of Chain-Data-Find

Bus/Signal Name:

[Bust | Mext | Previous | close |

Please key in a chain of data with a comma ta compart them, For
example,0¥32,0%45, 0%50,0%66. It needs to add the packet name in the Protocal
Analyzer, For example, ADDRESS:0%24, DATA:OX20,

Start Ab: End At: When Found: Shatistics
IDS ﬂ IDD j IA j Statistics
IU

Taveform—Find x|
[¥ Aictivats the Function of Chain-Data-Find
BusfSignal Mame:

IBusl j Mext | Prevlnusl Clase: I

Please key in a chain of data with a comma to compart them, for
example,0%32,0%45,0:50,0:66. It needs to add the packet name in the Protocol
Analyzer, for example, ADDRESS:0X24, DATA:0X20,

Jouet, 0z, 003

Start At: End At: When Found: Skatistics

fos =] Joe =l s =] [ statistics |
ID—

Process of Activating the Function of
Chain-Data-Find
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[ Find Pulse #idth. ..

@ This function is mainly used for
finding the pulse width in a single
channel and the single channel of a
Bus. It improves the efficiency of
finding the Pulse Width for
engineers and strengthens the Find
function of the Logic Analyzer.

o % auspalnane:

Renty Ca

Function of Chain-Data-Find Displayed on the
Waveform Window

Pulse ¥idth-Find x|

Signal Mame:!
Al = Mext: | Prswuusl Close |

Find: Min Pulse Width: Max Pulse Width: Statistics
[mRange = i [es535

Stark At: End At: twhen Found:

Jes =] Jee =l w =]

Pulse Width-Find Dialog Box
Signal Name: It can select the single channel for Find.

Find: It can select the Find conditions which are “In
Range”, “Min Value”, “>", “<” and “[1". When users
select the option of “In Range”, they can input the
value of the Min Pulse Width and Max Pulse Width
between 1 and 65535 and find the Pulse Width in
range. When users select the “Min Value”, they can
find the Min Pulse Width for the present single
channel. When users select the options “>", “<” and
“=", they can input the value of the Pulse Width
between 1 and 65535 and find the Pulse Width in
range.

Start At: Select the Start point of Find. The selectable
items are all Bars; the default is the Ds Bar.

End At: Select the End point of Find. The selectable
items are all Bars; the default is the Dp Bar.

When Found: Select a Bar to mark the found Pulse
Width. The selectable items are all Bars; the default is
A Bar.

Statistics: It can count the number of Pulse Width in
the present range.

Next: It can find the next Pulse Width.
Previous: It can find the previous Pulse Width.
For example: Find in the A2 channel; the Pulse Width

is equal to “40us”; take the A Bar as the mark. See the
below figure:
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Standard V3.10(CN01) (5/N) - [LaDocs]
Data Toos Wrdow ol

=loix|
=181x]

Tl 10 ob |2k =] i |[T00KHz <] s [[50% <] % 4k Page [T ~| cou

| [ [ @ - [rrserotucc] ¢ R[] s B Ix (B ie 1] | Height_ [30 =] | Trigger Deley
[Fomsie 21|
Scale1.752791us Display Pos=-10.19ms. APos-10.19ms|~ A-T=1018ms |~ A-B=1034ms [+
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& B 40us
: Jrutse wianrind x|
- ‘Signal Name:
750 X X [ 2 ] et | prevess| _coss |
e o i Wk stostcs —
) = = — = Zgttox statistes | | [T
e Start it Endat When Found: o
s ® ® - =l sl s
s0e % % s 015
se2 5
B3¢ % || = -
« 3 S S Y o
Reaty - —

Pulse Width-Find on the Waveform Window

14¢ To the Prewious Edge Fi1 | Go to the previous edge sweep of the indicated signal.

&] To the Next Edge F1z | Go to the next edge sweep of the indicated signal.

GoToT,A,B, or Go To More

Display Pos:-64. 08z A Posi~1S0ns |+ AT = 1S0as [+ &= B = 300ms |+
Display Range:-192.08ns ~ 53.92ns B Pos: 150ns |+ B-T= 1S0ns|v Compr—Kate:Ho

. | o v a

ter 186, doms -14‘n g8ns | T115.2ns 793, 68ns =64, 0ans. it doms. 712 83ng 12,72ns 38, 3ms

[P P P P
S S B [ 1

[y

14
Tizplay Pox:0ns A Posi=150ns |+ A== t50ns |+ A= B = %00ns |+
Tisplay Renge:-128ns * 126ns B Pos:1S0ns |+ BT = 150ns |~ Compr—RateiHo

[2dny | cTeems | slow | cenens 5 23,63 st 2 16,813 107.4ns

A Y B

Ga Ta Pl

[ == L= E

Go To T Bar; T Bar will be displayed in the center of
the waveform area.

m Select an Analytic Range
.

L~ Moise Filker ...

22 Bus Width Filter...

¥ Data Contrast. .

B Find Data Yalue ... Chrl+F
E1 Find Pulse Width, .,
. 14 Tothe Previous Edge F11
Tip:
& Tothe Mext Edge F1z

T oo T
Té Ga Ta T Bar T —(1) ¥ AddEBar... AlE+a Ak GoTo ABar &
Bar o¥ Delste Bar... At+E B GoToBBar B
Ak Go To A Bar A — (2

e B

Ea,. . IE Zoom E Go To Mare.,,
B Go To B Bar i —(3) & Hand H
Ry Mormal ESCAPE
Go To Mare. .. 2 Zo0m In Fo
A Zoom Out F&
(1) Press T, go to T Bar. (] show al Data e
x7 Previous Zoom Chrl+2
(2) Press A, go to A Bar. Data Format »
(3) Press B, go to B Bar. waveform Mode v
List Data Mode 4

The selected bar will be shifted
to the center of the waveform area.
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+  Add Bar... ALt+A
Bar

Add user defined bars.

1.Click the above menu item from
Data menu, or click Add Bar icon
from Tool Bar .

2. Give a Bar Name, define a Bar
Color, and set a Bar Position .

3. Define the Bar Key with the number
between 0 and 9.

@ﬂ The number shortcut is set in the
Add Bar dialog box. Every new bar
can be filled in one number which is
used to find the required bar faster;
the default number of the new bar is
0. It is noticed that once the number
key is set, it can’t be modified, and
each new bar can named with the
same number, that is to say, one
number can name many bars.

For example, users can set the
number 3 as the shortcut key. When
users press the number 3 key, the C
Bar will be displayed in the centre
position of the screen.

=i Delete Bar. .. M1t+E
Bar

Delete a user defined bar.

1.Click the above menu item from
Data menu, or click Delete Bar icon
from Tool Bar .

2.Select a user defined bar, and click
on Delete.

3.Delete the selected Bar with the
Delete key on the Keyboard . Use
the mouse to select the added bar
and press the Delete key on the
keyboard to delete the bar.

Add Bar

—Setting

Bar Pos IU
Bar Key |3|

Bar Mame IC
Cancel |

Add Bar

¢) - [Laoc5] u =lof x|
5 el =18l x|
o |&] | [ [k =] i [[100KHz <] oo | [[50% =]t % Page [1 =] coul
| e | . _
®-|@m ki@ - ] e %k B ||&8 | Heign [30 ] |TriggerDelay
Fortsae  [12 -]
A-T=08135Hz |+ A-B=096T12Hz [+
Total20.48ms.  DisplayRange-10216282.. B Post50usl~ B-T= 6867k |v Compr-RateNo -
Bus/Signs Tinge || Fies mm@wmwmmwﬂ mm@m’yzmnmwwum& mu§vkmwmwnu§§!—‘
= 3 F|[®Fox Y ox2 { oxs ) oxa § oxs| { ox6 § Ox7 § Ox8 | OX9 JOXA.
P = = 1 il
von| = || = I | ]

sri| v

aul =

- onh

P

sh500

_ sara

sE0i0

sBiE

sB200

Bt

A J.<J"|.<A><J

Ready.

>
Ea [ oo 4

Add a Bar with the number between 0 and 9

x

Close |

Delete Bar Dialog Box
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Delete a selected Bar.

[al Toom E
&

4o

iR
Ujummmmm

To Zoom In, left click and drag

& A Zoom-In or a Zoom-Out the mouse/point from left to right.

view will be centered in the

Waveform Display Area, and the 63 7 BEM ,-4.79‘3 ., 269
new zoomed view will be sized >‘ i J( )( )(
according to the available space on Address:4 —
the display. _‘ ‘. | """ T """" w """" |
w
-32.973 28,175 23,378 -18.5¢

uuuyuyl
L L

To Zoom Out, left click and drag the mouse/point from
right to left.
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When users activate the Zoom to
zoom in / zoom out the selected area,
the Tooltip on the right corner of the
bottom will display the Time, Clock or
Address of the selected area.

When selecting the Zoom function,
and users are pressing and dragging
the left key, the information on the right
corner of the bottom will be changed
and updated with the width of the
selected area. And the information is
displayed on the right corner of the
bottom in the way of Tooltip. When
users loosen the mouse, the
information will disappear.

Tooltip:

Time/Frequency Sample: xxx (time)
/ns (unit)

Address: xxx (There is no unit with the
address. )

windoy tob

m[[» » Ok 3
- [is.33mo877] = 7R

&

T A
R P e

suil = 5 l4ala]alafalafalala]alalala]a]4la]a]alsla]ala]4]a]4]4[s]a]41a a]ala]a]4]ala

Addreses

To display the Tooltip, left click and drag the
mouse/point from right to left or from left to right.

{“’? Hand H

@, 7leE.E28 S13.TLS -126.902 121880 LIG.ST4 | S112,06  -10T.1d8

I
AU e

')
<«

]
]

Click Hand, and then depress and hold the left
mouse button to drag.

[y Formal ESCAPE J

Reset the mouse function to the system default.
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”'"""' Zoom In Fa J

¥ Zoom Out FBJ

@3 Zoom In and Out can be switched

by changing the percentage value in

the pull-down list.

1. The system can set the value of
Zoom In and Out:

The default unit is ps. When
zooming in, it will be automatically
changed to ns. When zooming
out, it will be changed to ms, s or
ks.

2.Pull-down Menu:
There are thirty scales.

The maximum zoom in and out is
the cycle of each grid,
0.0001piece.

The minimum zoom in and out is
the cycle of each grid,
1,000,000,000.

Zoom in and out (the proportion):
with each grid being the cycle, the
zoom in and out (%) is 100%. The
time of Zoom In and Out counts
by the clock of each grid (sample
frequency). For example:

(1) Each grid is being a cycle; the
zoom in and out is 100%. The time
of Zoom In and Out will be
presented by the clock of each
grid X (1/sample frequency).

(2) Each grid stands for the clock
of 100 pieces, the zoom in and out
is 1% and the time of Zoom In and
Out will be displayed by the cycle
of each grid X (1/sample
frequency).

10% ~| .2 &

A Fos: 3496 |v
B Fos:3899 |v

Normal Status

100% - R

A Fos:—41 |v
B Pos:-25 |v

. ﬂ}

E
L] I T T ) O T |

auguiiyg
LT

Result from Normal to Zoom In

1% M-
& Fos: 1025 |T
B Fos:1015 |v
i =475 525
11 | I | | I | I 1

Result from Normal to Zoom Out

[#%] Show all Data Fi0 J

Lapocs - S
I —" ]
B[] » »» f[fzx ]l @ [[100KHz =] o] [[50% =] ¥ Page [ ] coul
¢ Gt | B - |[505eue <)% R|[m 8 B 1A (M - [[E5 [ Height [0 ]| TuggerDela

Soale2 218Kz Display Pos ons APos-1019ms| A-T=08138Hz [~ A-B=98712Hz |v
Total:20 48ms Display Range-1023ms = BPas:150us~ B8-T=6667KHz |+

Bl R T e
g ]
£ A0 ®
L e

2l [l Ll [l

(i g ARl
(gl ity

)
Ready. L e 4

Show all Data
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k7 Previeus Zoom

Crl4l J

Return to the last zoom.

Data Format

|

‘Wwaveform Mode

Square Waveform
[w  Sawtooth WaveForm

Binary

Decimal

Decimal(signed)
[w  Hexadecimal

B3I

Data Format

Show numerical information in Binary, Decimal,
Decimal(signed), Hexadecimal or ASCII format.

[T
LTI

] Tothe Next Edge Flz
Go To 3

&, AddBar... Alt+a,
r

o Delete Bar.., Al+B
[}: Zoom E
™ Hand H
fg Mormal ESCAPE
"% ZoomIn Fa
¥ Foom Ouk F&
[B] show all Data F10
x Previous Zoom ChHZ

Data Format

List Daka Mode

Sawkooth Waveform

Square Waveform

&:[ Tothe Mext Edge F1z

Go To 3
+ AddEar... Al _\_/_\_/_\_/1
o Delete Bar.., Al+B
ar
E Zoam E
& Hand H
fy  Mormal ESCAPE
"% Zoom In F9
¥ Foom Out Fa
[ show all Data Fid
x Previous Zoom Chrl+2

Data Format »

Form Maode

Square Waveform

List Data Mode

Sawtooth Waveform
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Lizst Data Mode PJ
H I I:UI:FL:WB:W o B0 | B1 B2 B3 B4 BS BE BY (CO|C1
¢ The data for list mode are so POk SN g A 2
many, to be convenient for users, 1 addea Akea
that there is adding a List Data " DebteBar.. Aee
Mode function. The formats for the 5 o -
- Han H
List Data Mode are All Data, [k Hormal FscapE
Sampling Changed Dot "8 o n 7o
(Compression) and Data Changed X, Zaor O i
: Bl Show &l Data F10
Dot (Compression). e Previous Zogm ez
i ) Data Format 4
All Data: It is the present display Waveform Mode ,

mode.

v alpata
sampling Changed Dot(Compression)
Data Changed Dok({Compression)

Sampling Changed Dot

(Compression): Take the sampling

changed dot as the compression data

reference dot. List Data Mode: All Data, Sampling Changed Dot
(Compression) and Data Changed Dot (Compression).

Data Changed Dot (Compression):

Take the present data change dot as

the compression data reference dot.
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Menus and Tool Bars (cont’d)

6. Tools

—

e x
Color Setting ...

EUS
BLS Bus Froperty ...

{Common Setw _IToolbars I Shortent Keyl Auto Save |

—Waveform Display Mode
a4y Refresh Protocoel Analyzer

{~ Sampling Site Display  F Displ
E Malti-stacked Logic Analyzer Settings ... CHILA SHE Ry HH ARy
Analog Waweform 3 % Time Display " Hide time of waveform

—Buler Mode ——————————————— —Wawveform Setting
(" Regular Ruler Waveform Height |25 vI
% TimefSampling Site Buler [~ Font Size 12 =

—Correlated Setting

v Auto—Clase [ Openf/Close Compression Karning
[ Show Gridline | Show the T Bar in the middle ares

¥ Show Tooltip [ OperyClose Double Warning

= When the roller is mowed toward back, the Time
Axi= in the waveform area will mowe toward right.

—Data Frocess

What do you want to show when wou press the Stop
during the rumming?

(¢ Heep the Present Dlata  { Read the Captured Data

Bectore Defaults |
ok | cancad | melp |

Tools Menu

ShowTime /Heighk

25 &» [ Height [30 -]

Show Time/Height Tool Box
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Menu Bar: Tools

Menu Item

[E Customize

Detail Menu & Dialog Box

Customize

Cornrnan Setup | Toolbars I Shorbcut Keyl Auta Savel

—Waveform Dizplay Mode
" Sampling Site Display " Frequency Display
" Time Display ' Hide time: of wavefarm
—Ruler Mode————— —Wavefom Setting
" Reqular Ruler Waveform Height |26«
% Time/Sampling Site Ruler [~ Faont Size 12 =

— Correlated Sefting

¥ Auto-Close [~ Open/Close Compression Warming
I™ Show Gridline ¥ Show the T Bar in the middle area
[v Show Toalkip [~ Open/Clase Double Warring

~ When the raller is moved toward back, the Time Axis in the
waveform area will move toward right.

—Data Proce:

‘Wwhat do pou want ta show when you press the Stap during the
Tunning?

% Keep the Present Data © Read the Captured Data

HRestore Defaults |

] I Cancel | Help

Customize Dialog box

Customize

Common Setup  Toolbars | Shortcut Keyl Auto Savel
 Toolbar

[w]Run/Stop

[w]5 ampling

[w] Trigger Content Set
[w]Dizplay Mode
indows

[w]Mouse Pattern
[w]Zoom

[w] ShowTime/Height

[w] Trigger Delay

[ 1Font Size

D ata Contrast/Screen Display

Ok I Cancel | Help

Toolbars Setting
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Color Setting. .

Customize

Comman Setupl Toolbars  Shortcut Key |Aut0 Savel

Commands:

Current Feys:

[
Capture Window. ..
ose

3C
Export " aveform...

i |

Currently affected ta : Select Mew Shorteut Key

ey

Description:

5
+ [0 Add Bar
Bar

) Azsign |
Cl
Delete Bar.. Remove |
D
End Reset Al |

x|

Ok I Cancel | Help

Shortcut Key Setting

Comman Setupl Toolbarsl Shorteut Key  Auta Save |

¥ Activate

File: M ame: ILA
Save Path Name:

[:4BackupiLa Data |

Fiepetitive Run

X [rata Display Menu Renewal Mode
Time |nterval:

% Every Benewal

s Open the first fle after stopping the
Fun

Ok I Cancel | Help

Save Setting

Color Setting

‘wéorkaround | i aveform |

Mame | I Relating | Calar -
‘aveform Background
Lizt Backaground 1
List Background 2
Cuizar
Grid
Linknow Line
Default Bus
Bus Text
Lizt Text
Tirne Text
Eus Eror
EBus Eror Test

C‘irinal Filtar Pt =r

(o (o

Previe

After the background iz
altered, coresponding calor

™ automatically changes
according to the contrast
ratio.

“When being printed, the
k¥ backaround is white,

| of

Ok I Cancel | Diefault | Help

Color Setting
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EUS
BUS Bus Property...

Bus Property x|

Bus Setting

! Bus Color Config ... |
™| Activate the Latch Function Reqister... |

i~ Pratocol Analyzer Setting

Barameters Comfig ... |

= CAN 2,08 MODULE 1,32, 00(CNO1)
= HDQ MODLLE 2,07, 00(CNO1)

i 12C MODULE ¥2.02.00(CN01)
 SPTMODLULE ¥1.13.00(CN01)
 UART MODLULE 2.13.00{CK01)

= USB1.1 MODLULE W1.62.00{CK01)

¥ Use the DsDp Find |

[o]:4 I Cancel | Help |

Bus Property
Bus: Activate the function of analyzing the Bus.

Color Configuration: Open the Color Configuration dialog
box to set the conditions for the Bus.

Activate the Latch Function: Activate the latch function.

Protocol Analyzer: Activate the function of analyzing the
Protocol Analyzer.

Use the DsDp: Use the Ds and Dp to help analyze the
Protocol Analyzer.

Find: Find the desired Protocol Analyzer module. Users can
input the Protocol Analyzer name to quickly find the Protocol
Analyzer module from many Protocol Analyzers. After
inputting the first character of the name in the Find box of
Bus Property dialog box, the corresponding module will be
displayed in the Protocol Analyzer list box according to the
input character. See the figure below:

Bus Property x|

r~Bus Setting

" Bus Color Config ..
™ activate the Lateh Function Register...

i~ Protacol Analyzer Setting

Parameters Confid)...

 CAN 2.08 MODULE Y1.32.00(CN01)
 HDQ MODULE %2,07.00(CH01)

i [2C MODULE Y2.02,00{Ch01}
 SPIMODULE ¥1.13.00(CNO1}
 UART MODULE %2.13.00{CN01)
 USEL.1 MODULE ¥1.62.00{CN01)

[¥ Use the DsDp Find

QK I Cancel | Help |

Find Editor Box

When you input “I” in the Find editor box, the Protocol
Analyzer list displays all Protocol Analyzers with the initial
character of “I”; see the below picture:
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4y BRefresh Protocel Analyrer

Bus Property x|

i~ Bus Setting

i Bus Colar Config .. |
= Activate the Latch Function Regster... |

—Pratocol Analyzer Setting

i+ Protocol Anakyzer Batameters Config .. |

i 12C MODIULE ¥2,02,00(CN01)

¥ Use the DsDp Find II

(a3 I Cancel | Help |

Find Result

Refresh Protocol Analyzer data.

& Malti-stacked Logic Analyzer Settings...

Analog Wavefarm

| [+ Single Analog Display
| Mixed Analog Display

¢ When the function of
Analog Waveform is
activated, the Analog
Waveform will be displayed in
the waveform area of the
Bus’s sub-channel and take
the space of four channels.
And four sub- channels won't
draw the waveform. It notes
that the sub-channel of the
Bus must be more than four
channels.

Multi-stacked Logic Analyzer Sekkin: 1[
2,

Stack Type
{* Memony Stack

7 Channel Stack.

Please select the Logic Analyzer for stacking

[C]+1 5/M:000000-0000
[]+2 5/M:000000-0000
[]+3 5/M:000000-0000
[]t4 5/M:000000-0000

— Synchronous Channel

Al <z

 Senchronous Trigger Condition

IHising Edge 'l
0k I Eancell Help

Multi-stacked Logic Analyzer Settings Dialog Box

Analog Waveform

The function of Analog Waveform means that the Display
Mode of Bus Data is not the Pure Data Mode, while it
displays data change with the curve which looks like a
waveform, which, in fact, is a curve to describe the data
change. So it is called the Analog Waveform.

The Analog Waveform can be divided into two kinds,
namely, Single Analog Display and Mixed Analog Display,
see the figures as below:
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»)
Endl_ DEMO 2|

Single Analog Display

=t
=

I " DEMO_

Mixed Analog Display
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Menus and Tool Bars (cont’d)

7. Windows

[&R] Wavefarm Display
Listing Display

= Mavigator

am Memory Analyzer ...
I3 Bus Packet List. ..
[ Statistics Windows,..

Cascade
Horizontal
Wertical
screen Display

v 1LlaDocl

Window Menu

[ | B

Window Tool Box

a0
A
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Menu Bar: Windows

Menu ltem

Detail Menu & Dialog Box

@ Wawaform Display

i File Bus/Signal Trigger Run/Stop Data IOO\Slwinduw Help

DR Sl &s % 5o DE
ERlEEEREERER
Font Size |12 j| = Mavigator
Srale 100KHz Display Pos s ¢ 1= Analyzer ... _
Total 20 48ms Display Range-240 [ Bus Packet List...
[ Statistics Window. .,
Bus/Signal Trigger Filker r iluz
L Cascade o
/ﬁAD o e M—{ Horizontal
- Vertical P
AN = = J Screen Display 3
BB & e v LlaDoct
A3 A3 s ]
A4 44 b ]
#8505 e L]
B g e

Display Signals in Waveform .

Lizting Dizplay

Havigator

B8 Fle Bus/Signal Trigger RumfStop Data Tooks | tindow Help
0= | é” i 8 g | L ‘ T [ Waveform Display e ‘

RN TSRS -1
Font Size |1 2 j| = Mavigator
Scale:100KHz Display Pasiins ™" [y 'q”a!yze'
Total:20.48ms £5) Bus Packet List...

m Statistics Windowr..,

AD A1 AZ AT | A4 3|
Time s F & Cascade
Harizontal

Vertical
Screen Display

1laDaoct:1
v 2 LaDocl:2

Display Signals in Listing .

Navigator Window
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@ The Navigator Window is
displayed under the waveform
display area when activating
the Logic Analyzer. The
Navigator displays the
waveform length of all the
captured data; it only can
display the waveform of the
data of four channels. In the
Navigator Window, users can
click the Left Key of the mouse
to select the waveform
randomly. The selected
waveform keeps pace with the
waveform in the waveform
display area. The size of the
selection frame is in inverse
proportion to the Zoom Rate;
the larger the Zoom Rate is, the
smaller the size of the selection
frame is. Users can also click
the Right Key of the mouse to
select the displayed channel.

=lolx|
=18(x]
[100kHz <] ] 505 e 9k Page ]t 3|
§ <R[ B B A e o] | Hegn [0 ] [Tagge
Fomtsie  [12 -
Tota2048ms DisplayRange-290us ~2.. B Pos150usv 8- T=b607IcH |v ComprRateo
o] voe | e B e e o oo, B e me e e o !_;
[ 70 I A A N A A I N N N N N N AN N A
0 EEEDigEpEp e S SNy NNy
sn2i ® Byl | 0 1 | | | i |
‘ i w [ =
L s (] ® ]
} P || =
i ® || =
sma w || ®
onn
il Sllel] »

JS=TE]
lsix|
| % 9 Page 1 <

| Height [30 <] [Trigae

@ | [To0KkHz <] o e |[50%
BIxd (B

| Fontsize  [iZ J\

Scale1 00KHz Display Pos=-1ms. APos-150us|v A-T=6667KHz |+ A-B=3333KHz |v
Total:20.48ms Display Range-1.25ms ~ B Posi150us v B-T=6667KHz |+ Compr-Rate:No
S| Tisgm || Fier g At Adme A0 e S s sbe | a7 B2
== R AR AR AR AR AR AR AR AR Ry ERR AR
| Exjcx inigdsipdsepinyiaipdnpin
SRR R T T T L T L
‘ iu wl =}
| = ]
} sois |w [ =
booen =
‘ 7 AT AT ® =B
4l — Bﬂ“ﬂ »lled I > Jl‘
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Blue Frame in the Navigator Window

There is a blue frame in the above Navigator Window.
Users can click the Left Key of the mouse to select the
waveform randomly.

3 pC-Based Logic Analyzer 32128 Standard V3.10(CNO1) (5/%) - [LaDoc1:1]

i ~=1olx|

A Fie Bus/Sanal Tods indow tielp =l®l x|
IRE 2 TEIIES DSl BB o sl
|8 H@\ﬁ\-su 8 m|[@-os x| ek W (B s Heion [0 ] [Tiger
Fonsze [12 -]
Sealed 00KHz Display Pos2.95ms APos-1560us |~ A T=6667KHZ |~ A-B=3333KHz |~
Total 20 48ms. Display Range-3 2ms ~- BPos150us ¥ B-T=8667KHz |~ Compr-Rate:No
Bus/Signal Trigger || Fiter 3, 3w, , IBm 280 l—
- T I MUIﬂJUIJ’UWJWIIIU’UUMUUIIIIUUUUUL
fﬂ* Ble Jﬂﬂm_mmmm‘u 1 M JH
- B ® ]
N R B
:, ERT B’ ®
T £8500 " L4
S 1 " "
7 a7 47 L =
| #8050 ® -
il I2llel | o ] AL
Al L]
J e |
]
Ready T Endt [ DO 4

Select Channel button

After clicking the Right Key of the mouse, the Select
Channel dialog box will pop up as below.
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g Memory Analyzer...

Select Channel x|

[w|AD[AD] -
Vial[A1]
viaz[Az]
Va3[A3]
[|a4[A4]
[]as[AS]
[lac[as]
[a7[a7]
[Je0[ED]
CB1[E1]
[Bz[E2]
IB3[E3]
[IB4[E4]

[JBS[ES] | cancel |

Select Channel dialog box

In the Select Channel dialog box, users can select the
channel which users want to display; users can select four
channels at most; the defaulted channels are A0, Al, A2

and A3 (there are four channels in total).

B A
S| ot e M| [ o s hrsen || 18]
=T
€ S S S T A T T S S S 2
5
g
S
pre
e
e
e
o0
e
e
o
Do
e v
: o

Memory Analyzer Interface

'!: Paclet List

@Setting: Set up the packet list.

Refresh: Click it, the content in
the packet list will be refreshed.

Export: Users can use the
fragment to work, record and
analyze the packet list data. As
Export, according to the packet
list arrangement, it exports the
text file and csv file.

Synch Parameter: Open the
Synch Parameter Setting dialog
box.

. ol
wnton. telp leix]

T e e e e e e e e
B-fous R aE LB - [8 [Heigt [30 ] Trigger

Display Pos-2.95ms. APos:-150us v A-T=6667KHz |~ A-B=3333KHz [~
DisplayRange-32ms ~-..  BPos150us/™ B-T=6667KHz | ComprRateNo

2 Fl[ & F 000 C00000000000000000000000 X 0
~ IpipipSpipNpNpipNpipNpEyN

xR R
%
- L

ioge || Fher |1, 36w, , 3ns, , 36, 3, :55\"‘. L 2%, , 2, 26w, 27w, A

Display Packet List
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|| | | [rookie ] [0 -]s # page[i o
R e e a (B B | Hegnt [0 ] [Tigger

A-B=3333KHz |~

A-T=BB67KHE |~
667Kz |+

il
Colmn Seecton| Condton Perameter| Warning Parameter | Refresh | I statistics Fiker
Ful Pered Lo < -] Condtond .| Condonsl . 2]

Skatiskics \Window, ..

N

Caszcade
Ready - |
Cascade Workspace(s)
Horizontal
b e aids
DIs;luyFusnnsIsA T=6EA
|1:20.4Dis
Trigges
% -

L4 =B

B’ ®

® "

Yertical 2l e
B B’ B
B’ X B
= B ]
" L] B’
B’ £ B
B’ B B
= ® B
T B | |

Align Workspace(s) vertically
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Sereen Display

louble Screen Display
First Screen Display
Second Secreen Display

Screen Display:

When there are two displayers connecting, users can

select o , Double Screen Display, to display waveforms
on both two displayers; it is convenient for displaying more

waveforms. L , First Screen Display, or L4 , Second
Screen Display, can also be selected to display waveforms
on the first displayer or the second displayer.

re-r rlS
Uy -l
Wait

5

|| |'h‘ai ting. . |Normal

4

Stopwatch Function

Stopwatch Function:

The function will show at right corner of the bottom of
the screen while sampling data. It times from users
pressing the ensured key at the Bus Property dialog box
to Bus insert sending back analyzed data. Please look
at the left figure.

It has five functions as following:

Time of waiting for triggering, Time of triggering
success, Time of sampling data, Time transmitted to
computer after sampling data finished and Time of Bus
data overloading.
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Menus and Tool Bars (cont’d)

8. Help

Menu Bar: Help

Menu Item

Logic Analvzer Help
Kevboard Map

Menus and Tool Bars

F1

‘? fbout PC-Based Logic Analyzer

Help Menu

Detail Menu & Dialog Box

Logic Analyzer Help

Eeyboard Map

n Cont 1 e
¢
(3
(3
L3
: st
S Gl Installation Guide
PC-Based Logic Analyzer
Features
Installation
User Interface
4l | | zl:J
Open Logic Analyzer Help file.
=10l

The Table of Keyboard Map
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About PC-Based Logic Analyzer |

L = A I PC-Based Seties
‘Wersion : Standard Y3, 10{CMO1)
Oglc na yzer 5/1:000000-0000
The Inforrmation of the Version
El
PC-Based Series Standard V3.10 -
% about PC-Based Logic Analyzer Welcome to use PC-Based Logic Analvzer.
The document includes the wversion
information of the software.
New Functions
=
Copyright{C) 1997-2010
About PC-Based Logic Analyzer
Bl
PC-Based Series Standard V3.10 [ |
@ The function of Software
Version Information Display for
PC-Based LA means that the Welcome to use PC-Based Logic Analvzer. The
software will open a small document inclides the version information of the
window which displays the Solare
software version, new functions S
L ) New Funchons
and bug modifications when
activating the software. It is Enhanced Functions El
convenient for users to know F# Showw tps at Startup cose_|

the information of the present
software version.

Software Version Information Display Window
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Right Key

Menu Item

Detail Menu & Dialog Box

Right Key Menu on the Bus/Signal
Column

@ The Right Key menu is added on the
basis of the Bus/Signal menu. So the

function of Sampling Setup, Channels

Setup, Bus Property, Group into Bus,

Ungroup from Bus, Format Row and

Rename are the same as those in the
Bus/Signal menu. And the function of the

Analog Waveform is the same as that in

the Tools menu.

g, Sampling Setup ...

4 Channels Setup ...

BU% Bus Froperty .,
Analog Waveform 4
Reyverse

Chrl+G
Chrl 1

Eroup inko Bus

WUnaroup from Bus

Add Channel ...

Copy Channel

Delete Channel

Delete all Channels
Restore Defaulk Channels

Formak Fow 4
Rename

Right Key Menu on the Bus / Signal Column

Reverse

@ This function of Reverse is used to
reverse the collected signal. Change the
High Level into the Low Level; change the
Low Level into the High Level. The
Reverse of Waveform Mode displays with
the dashed, so it is easy to distinguish
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ool || oo || e B Bl e e B s me, B e, B
= Bus! bt ® b YYYVYYY
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- 1 it 3 i i
2 ® %
A3 pis ® ol
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Ready B o
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Dz D b b |k <] i |[100KHz <] s |[50% <]ée %k pge I <] cf
@@ B @ @ [os  -]2 % [a/ 8B 1A Ble |25 | Heignt [30 ] [Trigger
o SparFosi ApossTE] AR T AT
Total 20.48ms. Display Range-2500s ~2.. B Pos:150us B-T=6667KH: |+ ComprRateNo
swrsga | viowe | rn B o e e o Kb e e B e B
S E] 0000000 X o0 (
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Ready fEndt | pemo A

Reverse Function Displayed in the Waveform
Window

#dd Channel ...

Add Channel x|

Channel: I,.:.,n j

Add the required channel in the Bus /
Signal column.
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Copy Channel

PC-Based Logic Analyzer x|
L] E Do ol wank to copy the channel #
L

Cancel |

Copy the selected channel in Bus /
Signal column.

Delete Channel

Dlelete Al]l Channels

PC-Based Logic Analyzer x|
! E Do you wank to delete the channel #
L

Cancel |

Delete the selected channel in Bus /
Signal column.

PC-Based Logic Analyzer |

! E All the Buses and channels will be deleted. Do you want to continue?
L]

Cancel |

Resztore Defanlt Chanmels=

Delete all Buses and channels in Bus/Signal
column.

PC-Based Logic Analyzer il

! All the Buses and channels will restare to the default. Do you want ko continue?
LY

Cancel |

Restore the deleted Buses and channels in
Bus/Signal Column.
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Right Key Menu on the Waveform Area

@} The functions of the right key menu on
the waveform area are similar to those of
the Data menu.

The menu adds the functions, such as
Place Ds and Dp, Add Bar in the
waveform display area.

Flace & Far
Flace B Bar
PFlace D= Bar
Flace Ip Bar

Flace More. ..

@ The right key menu on the waveform
area adds the function of Place Ds and
Place Dp. However the functions are only
used after the Ds and Dp bars are
activated, otherwise they will be disable.
These functions are the same as that of A
Bar.

When the mouse is stopped at a special
position, click the right key on the mouse,
select the Place Ds or Place Dp, the Ds or
Dp bar will move to the special position.

For example, Open “Select an Analytic
Range”, select the special position is “-

107, and then select “Place Ds”. See the
figure in the right column.

§4 Find Daka Yalue ... Chrl+F

=1 Find Pulse Width, ..
Go Ta 3
Place »
+  Add Bar

Bar

-

F} i Zoarm E

{"’? Hand H

[l Mormal ESCAPE

[ Show all Data F10

w7y Previous Zoom (]
[raka Farmak g
WaveForm Mode ]

Colar ...
Bus Data Calar, ..

Bus Single Data Color., .

Right Key Menu on the

Waveform Area
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Place Ds Bar
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+  Add Bar

Bar

@3 When the mouse is located at a
special position on the waveform area,
click the right key to select the Add Bar
function; a bar will be added
automatically in the special position
according to the sequence of the word
and color. See the C Bar in the position
“5” in the right column.
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Add a Bar on the Waveform Area.
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User Interface

1. Find Data Value

Step 1
Step 2

Find Data Value is a very useful tool to help the user to find data on the received signals.

Click the Find Data Value ﬁ icon; the dialog

box of Waveform-Find will appear.

Using the pull-down menu, select the Bus/Signal Name.
The Bus/Signal listed on the pull-down menu represent the status of the Bus/Signal column

; Taveform—find -
Bus/Signal Trigger || Filter ! P—— Trigser || Filer I."fu.—fma
- - I activate the function of Chain-C I Activats the function of Chain-D
Ef— M |} BusjSignal fam = — Bl = ‘- Bus/Signal Name:
Eust
o Bus2 pig B
&2 B B PR Bust
61 a
N At
A pid b bz PSS | ] Az
A3
. . B4
£ B2 B " " Bs iz % |} o
66
& e
B3 B3 B 86 fco 8B B ® i
c1 _ “es
(C2 56
7 Be B4 F] 5 =) &= Busz ® = rB?
= l_|co
. . C2 1
#3555 B 4 e 2 ® ® c2
=4 s
- - Lo <
- # B I B B D1 Pa- ] i <=
D2 =3
D3 7
# 37 57 b4 b4 et B3 B3 e = o
DS 01
D5 2
#noon s s b7 # B4 Bl | | ® B

Step 3 Choose the character for Find. The list of characters depends on whether it is a Bus, Signal, or
the protocol analyzer such as 12C, UART, SPI, etc., which is being searched.

Waveform-Find Dialog
Box of the Logic Signal

Waveform-Find Dialog
Box of the Logic Bus

Waveform-Find Dialog
Box of the Protocol
Analyzer 12C

Bus: Choose among =, !=, In Range and Not In Range (Enter the Min Value or Max Value).

Protocol Analyzer:

Choose the segments bits of the protocol analyzer (Select the protocol

analyzer item and enter the value for Min Value or Max Value).
Signal: Choose among Rising Edge, Falling Edge, Either Edge, High or Low.

I Activate the function of Chain-Data-Find I™ activate the function of Chain-Data-Find
3l Mame: me!
([ea - Mext | Previous | close | a3 - wext | previous | close |
Biusl Tin Yalue: Max Value: Bus Tkem: in Value: Max Yalue:
AD
- I IFFFFFFFF IData IFFFFFFFF
A2 . A9
( % e st 4 Fourg [ St
ET ] I—_I’q = Statistics | Ds j Statistics
Bz
B3
Favefora—Find K| [I——l x|
I™ Activate the Function of Chain-Data-Find I™ Activate the Function of Chain-Data-Find
Bus/Signal Mame: al Name:
( Bus? ) j Mext | Previous I Close | BusZ hd Mext I Frewigus | Close I
Eusl - Min Yalue: Max Yalug: Bus Item: Find: in Yalue: Max Yalue:
Al =] o [FFF |Data - = =l |FFRFFRFF
Al
Statistics
22 wWhen Found: Skatistics Stark At: End| i:Range lhen) Found;
Il I—_I"1 = Statistics | Ds ~ || Joe(rat n Range
0
Bl
I™ activate the Function of Chain-Data-Find I Activate the function of Chain-Data-Find
i Bus{Signal Mame:
Mext | Previous | Close I ( |Eusl ) j Next: I Previous | Clase I
Min Yalue: Max Value: Eus Trem: Find: Min Valug: Max alue!
=P " WRITE =1 = [FrFFFFFF
START
‘when Found: Statistics ADDRESS A when Found: Skatistics
= _Statistcs | READ Statistics
e I A-ACK =il = _Il—
i o
A-HACK
AT
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Waveform-Find Dialog

Box of the 12C Signal

Waveform-Find Dialog
Box of the Protocol

Waveform-Find Dialog
Box of the UART Signal

Waveform-Find Dialog
Box of the Protocol

Waveform-Find Dialog
Box of the SPI Signal

Waveform-Find Dialog
Box of the Bus Item of the

TavefornFind P{|Q|T=veforn—Find x|
I Activate the Function of Chain-Data-Find I™ nctivate the function of Chain-Data-Find
Eius/Signal Name: i Mame:
n2 = Mest | Previeus | clss | az =] Mext | Previous | close |
Busl = Min Value: Max Yalue: Bus Item: in Yalus: Max Yalue:
40 El F I Data |Rising Edge |F
CM wenround [ Stastes e fund (s
Statistics isti
e N - = | atistic:
B0 |—n
B1

Taveform—Find S| BT o~ forn—Find S|
I™ Activate the Function of Chain-Data-Find I activate the function of Chain-Data-Find
Analyzer UART " S ——
Hext I Previous | Close | i et I oS | Close: I
Min Yalus: Max VYalus: Bus Ttem: Find: in Yalue: IMax Yalue:
[ [ereeeer = |FrRFFFFF
Statistics
‘When Found: Statitics When Found:
icki Statistics I
I m Statistics ;I I’Q j
RRDEATY ID—
—Fi x
——— x| Yaveform—Find x|
I™ Activate the Function of Chain-Data-Find I™" ictivate the funcion of Chain-Data-Find
BrsiSiamakilame: Mame:
ek | Previgus | Clase | IMOSI j Mext | PFrevious ‘ Close |
Min Value: Ma Yalue: g Min Yalug: Max Yalue:
= [FFFFFFFF =l |FrFFFRRF
i Skatiski
When Found: Statisties ‘When Found: S
Statistics Statistics
RAD{AL) I = Jos = Jeq | O | e |
0
Yavefora—Find | Yaveform—Find x|
I™ Activate the Function of Chain-Data-Find I™ Activate the function of Chain-Data-Find
usiSignal Mame: . i
Analyzer SPI
CMOSI - Mext | Previous | class | = et | Previous | Clase I
::?_/ Min Yalue: Ma Walue: Min Valug! Max Valug:
a2 -1 FFFFFFFF =0 [Frrrrrer
C iz e stanetes “when Found: Statistic
SS(A1) [ = Statistics Statistic
DATA{AZ) =l e = T |
MISO o
SCR(A0)
Tavefora—Find EA|JlI¥Y aveforn—Find x|
™ Activate the function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
lame: i anme:
SCK(AU)) j Hexs | Erey/ols | Close | I SCKAD) ﬂ Plext | Previous I Clase |
:‘: Min Yalue: Max: Yalue: Bus Item: ir Value: Maix Value:
Az S| | | [orkric [FrFFFFFF
A3
Statistics Statiski
C% Hhen Found: Start At EndlFeling Cdce Founds atetes
Shatistics Statistics
I,q =
DATA(AZ) Ds - =
MISO 0
SCR(AN) =
Taveform—Find AR ¥ avefor nd x|
I™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
SPI Signal ame; ame
ISPI j Text | Previous | Close | ISPI j Tlext I Previous I Close I
Bus Ttem: in Walue: Mace alue: Bus Item: Find: Ilin Value: Max Yalue:
[oaTa [Frerrrer = - =] oo [Frrerrer
St hen Found: statistics At Wwhen Found: Sl
Lo Renge Statistics Statistics
Ds = Mot In Range i |D5 LI IDD ;I IB ﬂ

Address: 600

—

Address: 600
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Step 4 Choose the position to start the search by selecting one of the following:
Start At: Ds T, A, B, C, etc.; End At: Dp, A, B, C, etc.. Then click Next or Previous to
search it.

When Found: Choose a Bar to mark the result: A, B, C, etc.

Step 5 Click Statistics to show the number of instances of the search results.

Q‘_g It is available only when searching through a Bus.

Seale:D. 25 Display Pos:-823 A Pos:-823 v - T =823
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. i
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WaVefOfm-Flnd ShOWS a & b2 i P I activate the Function of Chain-Daka-Find
“128". . 5 T igrr) Mame:
L] IBusl j Mext I Previous | Close I
------ Pt % Bl Ther (I (—irfaine: Max Yalue:
e 57 =‘ IData J vl [= 4| ] |FRFFFFFF
______ & b8 b Start At End At: ‘When Found: Statistics B
...... oOAT AT g IDs ﬂ IDD j I'q —
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...... & B0 B0 B
# Bl Bl ] bd
...... & B2 17 ] Ba
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Waveform-Find is set.

=

.2t
|03{6.A 0X6B }0X6C | 0XED {0

| L1 L

—_—

Yaveform—Find 1' J

------ & a2 i B | I Activate the function of Chain-Data-Find
- | Bus/Signal Mame:
...... b A :X: = IBusl j Mexk I Previous I Close I
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User Interface (cont’d)

2. Statistics Feature

This chapter presents detailed information on the Statistics feature in the software interface.

The Statistics feature presents user information pertaining to nine periodicities:

Full Period ,

Positive Period
Negative Period ,
Conditional Full Period

Conditional Positive Period
Conditional Negative Period
Start Pos ,

End Pos and

Selected Data .

Click on the Statistics icon [if], and an following interfaces will appear:

Logic Analyzer with

Stat.view BHEEEY [}
Channel Selection I Column Selectionl Condition Parameterl Warning Parameterl Refresh | [~ Skatistics Filker
CHONNEL | Ful Period | Positive Per... | Megative ... | Conditional ... | Conditional ... | Conditional ... | StartPos [ EndPos =
Al 515 515 515 1] 1] 1] Ds Dp
Al 260 260 260 a a a Ds Cp
Az 130 130 130 a a a Ds Cp
A3 65 65 65 a a a Ds Cp
Ad 33 33 33 1] 1] 1] Ds Dp
A5 17 17 17 a a a Ds Cp
A6 9 9 9 a a a Ds Cp
A7 5 5 5 a a a Ds Cp
EO a a 1 a a a Ds Cp o
El a a 1 a a a Ds Cp
Bz a a 1 a a a Ds Cp
B3 1] 1] 1 1] 1] 1] Ds COp
B4 a a 1 a a a Ds Cp
ES a a 1 a a a Ds Cp
B& a a 1 a a a Ds Cp
B7 1] 1] 1 1] 1] 1] Ds Dp
i) a a 1 a a a Ds Cp
1l 1] 1] 1 1] 1] 1] Ds Dp T
< | Hz
£® pC-Based Logic Analyzer 32128 Standard ¥3.10{CNO1) (S/N:) - [LaDoc2] _IEI 5‘
Statlstlcs Enabled B File Busiswgna\ Trigger RunfStop Data: Tools Window  Help i =
—_ EIEIE z:4. ty \ s ‘IE%J Boop [z e [ [T00kHz o] ne | [[50%6 1 40 page 1T <] e
'” ‘=' " 100% ha m"“”;ag e |“ I i”.Efi ‘Height l3l] jHTngger[
Font Size |1 2 J|
Scale Display Pos14 APos-10 |~ A-T=10 |- A-B=25 |v
Total:2048 (1025) Display Range:-10 ~39 8 Pos15|+ B-T=18 |+ Compr-RateiNo

Bus/Signal Trigger || Filter i \'..\..'.\..\-;..\...\..14\3..\ ..\.4”..23...\'3.4..\.\A
B 000 e C00aa o0 o000 a000aCo00000n
s | T T U W UL L L
i
g S . d —

*  Channel Selection | Column Selectlonl Condition Parameterl Warning Parameterl FRefresh [ Statistics Filker

CHARMEL | Full Period | Positive Per... | Negative P . | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pos | Selected Data | -

AD 515 515 515 o 1) a Ds Op

Al 260 260 260 o 1) a Ds Op

Az 130 130 130 o 1) a Ds (8] —

A3 65 65 65 o 0 a Ds Op

A4 EX] 33 3 [i] 0 i} Ds Dp

AS 17 fies 17 o 0 a Ds Op

A a il 9 o 1) a Ds Op

A7 s s 5 o 0 a Ds Op

B0 o o 1 o 0 a Ds Op

Bl 0 1} 1 1} ] (] Ds Dp =l
[End! DEMO 2

Logic Analyzer VI - 67




User Interface

2. Statistics Feature
(cont’d)

There are four options for adjusting how statistical information may be presented. These four
options are:

- Channel Selection ,

- Column Selection ,

- Condition Parameter and
- Warning Parameter .

Channel Selection

Allow the choice of pins in
which port

will be included in the Port A

statistical analysis of a PurtB

test run. IRt €
Fort D

x

T -
1 @
X oo
S
T w
o~
q -
7 e

T
<0
3
&
T
<0
3
T

<
U
<
<
<
U
<
<

Port E

Port F

Port G

Port H

Port I
Port 3

Partk

PartL

Part M

Part 1

Part O

T T T T T
A0 a0 ana0aan
AT 930 anaaan
T T
T T T T
A0 a0 ana0aan
AT 930 anaaan
T T T T T

Part P

{Select all}

Clear all |

o
=

Cancel I

Column Selection

Allow the choice x

of items which 8
will be considered in ¥ Full Period
the statistical results. [¥ Positive Period

[# Megative Period

¥ Conditional Full Perind

W Conditional Positive Period
¥ Conditional Megative Period
[+ Start Pos

v End Pos

[ Selected Data

oK I Cancel

Condition Parameter

Allow the setting of ime x

intervals for Conditional
Full Period, Conditional

I™ Activate Condition Setting
r— Conditional Full Period

Positive Period and )
|2E|us <= Time <= |2l3us

Conditional Negative
Period. —Conditional Positive Period

I 10us <= Time <= I 10us

—Conditional Megative Period

I 10us <= Time <= I 10us
ok, I Cancel |
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2. Statistics Feature

)
(cont’d)
The Numbers of |
Data Ouallfled bV Channel Selection I Column Selectionl Condition Parameterl Warning Parameterl Refresh | [~ Skatistics Filker
Condition Parameter CHAMNMEL | Full Period | Positive Per... | Megative P... | Conditional ... | Conditional ... | Conditional ... | Stark Pos | End Pos &
Al 515 515 515 1] 1] 1] Ds Dp
Al 260 260 260 a a a Ds Cp
Az 130 130 130 a a a Ds Cp
A3 65 65 65 a a a Ds Cp
Ad 33 33 33 1] 1] 1] Ds Dp
A5 17 17 17 a a a Ds Cp
A6 9 9 9 a a a Ds Cp
A7 5 5 5 a a a Ds Cp
EO a a 1 a a a Ds Cp o
El a a 1 a a a Ds Cp
Bz a a 1 a a a Ds Cp
B3 1] 1] 1 1] 1] 1] Ds COp
B4 a a 1 a a a Ds Cp
ES a a 1 a a a Ds Cp
B& a a 1 a a a Ds Cp
B7 1] 1] 1 1] 1] 1] Ds Dp
i) a a 1 a a a Ds Cp
1l 1] 1] 1 1] 1] 1] Ds Dp T
< | Hz
Warning Parameter
Set the conditions which  [EFERIITEEEES |
will be marked to call o : oy
" attenti Iv ifctivate Warning Setting:
users_attention.
Conditions
Iin Max
%" Period v I 10us I I 100us
 Frequency [~ [0 I~ | 100kHz
[o]'8 I Cancel |
The numbers of data |
qualified bV Warninq Channel Selection | Colurnn Selectionl Condition Parameterl ‘Warning Parameter | Refresh | [ statistics Filker
conditions are printed in CHAMNMEL | Full Period | Positive Per. .. | Megative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pos
- a0 515 515 515 i i i Ds Op
black, otherwise in red. |a1 260 260 260 a a a Ds op
Az 130 130 130 a a a Ds COp
A3 65 65 65 1] 1] 1] Ds Op
A4 33 33 33 1] 1] 1] D= Op ||
A5 17 17 17 1] 1] 1] D= Op
A6 9 9 9 1] 1] 1] D= Op
A7 5] 5] 5] 1] 1] 1] D= Op
EO a a 1 a a a Ds COp
B1 1] 1] 1 1] 1] 1] Ds Dp
Bz a a 1 a a a Ds COp
B3 a a 1 a a a Ds COp
B4 a a 1 a a a Ds COp
ES a a 1 a a a Ds Op i
1] | o
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User Interface (cont’d)

3. Customize
Interface

The Interface Layout
Shown in Default Settings

Modify Waveform
Display Mode

Customize the

Display Mode by
Using the Tool Bar

This chapter presents detailed instructions pertaining to:

- how to modify the Waveform Display Mode ,
- how to modify the Ruler Mode ,
- how to modify the Waveform Height ,

- how to modify the Correlated Setting

(=l ]
A File Bus/Signal Trigger Run/Stop Data Toals Window Help =171 x|
DER(&8|&a % &a Bk 2o w@[[i0okHe o] mo[5os |6 b page | oo
EHIEEIE @& - fwe -] ¢ o] BB I (B L [Heigt [0 =] Triggert
Font Size |12 jl
Scale Display Pos:0 APos-15 | v A-T=15 |+ A-B=30 |+
Total:2048 Display Range-25 ~ 25 BFosi15 * B-T=15 |+ Compr-Rate:Ho
: A B ) ] ) =
o | o | o B A s B e w B B
dﬁm\ = 1- B }v
s 5 B
#p2ue & b
Az A3 B 8]
& B Aa 54 ® oy
Pa- B ®
e ® X
# A7 a7 B ®
P = i
FEBE = &
Ll ® #
B3 B3 e ®
R & & -
4| (] 3 1R A A =
Ready [ [End! [ DEMOD 7

To modify the display mode, users can use icons on the tool bar/box, or menu.

For the menu, go to Tools and click Customize .

E Customize ...
Color Setting ...

EUS
Bl Bus Froperty ...

=

Common Setup I Toolbars I Shortcut Keyl Auto Save

—Waveform Display Mode
&y Refresh Protocol Analyzer

= Multi-stacked Logic Analyzer Settings ...
hnzlog Waveform 3

(" Sampling Site Display

(% Time Display

(" Frequency Display

" Hide time of waweform

R T ]
{~ Regular Ruler

nma¥eLorm E(‘lg
Waweform Height IZB vl
{* Timef/Sampling Site Buler [~ Font Size 12 =

—Correlated Setting

¥ Auto-Close
[~ Show Gridline
|v Show Tooltip

v

¥ Show

[~ Dpen/Close Compression Warning

[~ Dpen/Close Double Warning

When the roller is mowed toward back, the Time
Axis in the waveform area will mowe toward right.

the T Bar in the middle area

—Data Process

during the running?
{* Eeep the Present Data

fhat do you want to show when you press the Stop

i~ Read the Captured Data

Bestore DNefaults |

[ o= |

Cancel | Help I
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User Interface

3. Customize

Interface (cont'd)

Tool Bar

£® pC-Based Logic Analyzer 32128 Standard ¥3.10{CND1) {5/N:

5 File BusjSignal Trigger Run/Stop Data Tools Window Hel

E>

"EEIEIEEEEEET I
[®- @ & s - o
PR e =
fiay Sampling Site Display Display Pos:0 }
Frequency Display Display Range=-25 ~ 25 b
Hide time of waveform B ﬁ
( DT ik Filter L -
W s
WA ]

Sampling Site Display
Time Display
Frequency Display

Hide time of waveform

Waveform Display Mode There are four display modes to determine the method of capturing data from sampling:

- Sampling Site Display,

- Time Display,

- Frequency Display and

- Hide time of waveform.

Modify Ruler Mode Use the menu to modify the Ruler Mode. Go to Tools and click Customize .

Ruler Mode x|
Cornrnon Setup | Tl:n:nll:larsl Shortout Keyl Auto Savel
—Wwaveform Dizplay Mode
£~ Sampling Site Display {~ Frequency Display
€ Time Display  Hide tme of wavefom
- Ruler Mode = aveform Setting
™ Regular Buler “Waveform Height |20 =
% TimesSampling Site Fuler [~ Font Size 12 =
Regular Ruler
Scales in Regular Ruler
Time/Sampling Site Ruler
D e e oo B e me sk oame s
Scales in Time/Sampling Site Ruler
Ruler Mode — There are two styles of Ruler: (Regular Ruler, Time/Sampling Site Ruler)
Regular Ruler :
Presented in increments of 5.
Time/Sampling Site Ruler (default)
Presented in increments of 50us.
Logic Analyzer VI-71



User Interface

3. Customize
Interface (cont'd)

Modify Waveform Height To modify Waveform Height, click Tools = Customize .

& Correlated Setting

Waveform Height

Waveform Height

Examples of
Waveform Height

Correlated Setting Select Auto-Close in the following figure.

Correlated Setting

— Correlated Setting
v Auto-Close [~ Open/Close Compression Warning
[ Show Gridline ¥ Show the T Bar in the middle area
v Show Toalip [~ Open/Close Dauble Warning

I "When the roller is moved toward back, the Time Auxis in the
waveform area will move toward right.

—Data Process
What do you want to show when you prezs the Stop duning the
nning?

' Keep the Present Data © Fead the Captured Data

Bestore Defaults |

0K I Cancel |

Help |

x
Carmman 5 etup | TDD"JEI[SI Shortcut Keyl Auto Savel
—whaveform Dizplay Mode
™ Sampling Site Display {~ Frequency Display
" Time Display * Hide time of wavefom:
— Ruler Mode — W aveform Setting
" Fiegular Ruler Wavetorm Height |20 =
% TimedSampling Site Fuler [~ Faont Size 12 =
Waveform Height = 18 Waveform Height = 40
Bus/Signal Trigger || Filter -. e ‘:‘,15‘ L Bus/Signed triseer || Filter B 04k
e - I I
o | - [ENENgEpayne
Pt & ) £z bl ®
F a5 |
£15 iE | Py ® b
£uT A
#3000 1 T X %
BT
#5252 o s xR ®
B oo
BB P R’ 24
£ —
£ SR ) ®
e —

Set the height of waveform (18-100) in chosen items at toolbar that will show the amplitude
of the waveform.
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User Interface

3. Customize
Interface (cont'd)

An Example Bus/Signal Trigger || Filter .. ., [T I%apapal ]
for Auto-Close ., % | % ] oxo3) oxo4 oxo5)
SR b ¢ J J
iA‘l B o j I
se2mll = ®
azadl s b
saandl b
Bus/Signal Trigger || Filter .. L ‘-ssl?.zgj ., Semaps e
SR % || = [)( 0X03 | 0X04] 0X0
_______ vosll 2 || = J r
....... /m Bl B
PR B b2
....... sl = 5
....... PV b

Auto-Close - With the cursor in the channel, when users try to drag a Bar, the Bar will stop
at the approaching edge of the channel (Rising Edge or Falling Edge).

@ In the above example, when dragging the A Bar, the A Bar will stop at the Falling Edge
of Al.
Gridlines | —eop s e s 0
UL ULyl
J LU LIl

=15
(|

snnnnnE
T L LT

Show Gridline - The gridlines will be displayed on the waveform area.
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User Interface

3. Customize
Interface (cont'd)

=

EnnnnnnnnEl
UL L

I .

=f

InEnnnnnEi
JTJMM I

Show Tooltip - Leave the mouse over a waveform and the description will be shown.

Show the T Bar in the middle area - Show the T Bar in the middle of the Waveform Display

Area after triggering.
Restore Defaults: The Waveform Display Mode, Ruler Mode, Waveform Setting, Correlated
Setting and Data Process will return to the default setting.
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User Interface (cont’d)

4. Auto Save

To save the captured data for a long time, users can use icons on the tool bar/box, or menu.

For the dialog box, go to File menu to click Auto Save or go to Tools menu to select

Customize and select Auto Save .

Auto Save Item of =]
Customize Conmon Setup | Teolbers | Shorteut Key Auto Save |
[ Hex Cirl+H File Hane: [
Auto Save = ne .. crls
on File Menu Close Ctrl+F4 Save Path
e el [o: 5y Documents\Lh Data
Save As. ..
Repetitive Eun
At Save . Data Display Memn Eenewal Mode
Time Interval

E Export Waveform Ctrl+Shi f++E (¢ Every Renewal

[ Export Packet List... I | o~ Dpen the First fils after

fi Cepture Window Cirl+D stopping the Run

Language 3
é Print CirltF
Frint Freview
Eecent File
— 0k | cemcel | Help |

Auto Save: The default is not activated; after activating, it keeps working and users
also can choose Cancel to close it.

Activate: The default is not activated: after activating, it keeps active and users also
can choose Cancel to close it.

File Name: Before users name the file, the file name is defaulted as LA. In fact, the
saved file name can add a serial number for the file automatically.

Save Path Name: Users can enter the path directly or choose the path from the selected
path button .

Time Interval: When the auto save function is activated, the time interval from one
finished sampling to the next activated sampling can be set according to
users’ requirements; the default is 1s, and the unit can be selected from
s(second), m(minute) and hr(hour).

Every Renewal: When the repetitive run is activated, the waveform image or the state
image will renew again and again.

Open the first file after stopping the Run: When the repetitive run function is activated,
the waveform only displays the first file and it isn’t renewed; when the
repetitive run is stopped, the waveform still displays the first file.

—AUtO Save gvvmes ToolsHep ;,‘l:n"',.él
ESE

Other Places 2

Details 2

5 objects

Goare [ vy Conmuter 7

Logic Analyzer
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User Interface (cont’d)

5. Color Setting

To modify Color, click Tools =» Color Setting .

Workaround and [SNEERTTT

Waveform Color Setting

Workaround
Color Interface

‘whorkaround | W avefarm |

Marne | I FRelating | Calar | -
aveform Background N I
Lizt Background 1 m I |
Lizt Background 2 | I |
Cursor b |
Grid r |
Uriknow Line | I |
Default Bus | I |
Buz Text [ I
Lizt Tewt N _ |
Tirme Text | I |
Eus Ermor | I |
Buz Error Test [ _ |
=l Filbar Rar |l ] X
« | _>I_I
Preview
After the background is
5 altered, corresponding colar
0| [ automatically changes
' according bo the contrast
10 ratio.

Wwhen being printed, the
v background iz white,

[ o |

Cancel | Default Help

Workaround - Set the workaround color of the Logic Analyzer and the text.

Work around I Wavetorm I

4

Mame | I Relating | Color | -
aveform Background I
Lizt Background 1 I ]
Lizt Background 2 N I
Curgar r
(Grid rC
LInkrow Line I ]
Default Bus [ I
Buz Text C I
Lizt Text [
Time Text r | |
Buz Ermor [ I
Bz Error Test N
Cirpnal Filkar Far -
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User Interface

5. Color Setting

(cont'd)
Waveform Background: The Logic Analyzer's Waveform Viewer Background Color.
List Background 1: The Logic Analyzer’s First Listing Viewer Background Color.
List Background 2: The Logic Analyzer’'s Second Listing Viewer Background Color.

All optional items include the current color of Cursors, Grid, Unknow Line, Default Bus, Bus
Text, List Text and Time Text (users can scroll the vertical wheel to view the selectable

items).

Bus Error: Users can configure the color of Bus Error Data from the Color
Setting dialog box.

Bus Error Text: Users can configure the color of Bus Error Text from the Color
Setting dialog box.

Relating: When users select one item to change the color of the item, and

users want to change other items into the same color, they can
select other items at the same time in the Relating column, then
the selected items will be changed into the same color. So it is
convenient for users to change many items into the same color
once.

After the background is altered, corresponding colo r automatically changes
according to the contrast ratio
When users set the color for the workaround and select the
option, the system will switch other colors automatically to
become the contrast color.

When being printed, the background is white: When being printed, the background color is
white.

Waveform — Change the color of the Buses or signals on the waveform area.

i ko
Waveform x|
Color Interface  ‘warksiound Waveform |

Mame | T~ Relating | Color | Linewidth =

Busl 1 I 1 pixel

A0 [} I 1 pisel

141 1 N 1 pixel

142 [} 1 pixel

143 || 1 pixel

144 [} 1 pixel

145 1 I 1 pixel

3 [} I 1 pisel

A7 1 I 1 pixel

E0 [} I 1 pisel

E1 1 N 1 pixel

B2 [} 1 pixel

B3 || 1 pixel

B4 [} 1 pixel

RF 1 | 1 rivel h

4| |_’|_I

— Preview

a1 0
an [ 10 Lo
Ok I Cancel | Diefault | Help |
Waveform: The channel color can be varied by users.
Linewidth: The linewidth can be adjusted by the users’ requirements; there are

three options which are 1pixel, 2 pixel and 3 pixel.
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User Interface

5. Color Setting
(cont'd)

Modify
Workaround Color

Color Panel with
its advanced view

Modify
Waveform Color

Stepwise lllustration

of Changing
Waveform Colors

To modify the workaround color, click the color block shown in Fig 3-151. A Color panel,
shown below will appear. Select a color shown on the panel or click on Define Custom

Ul

Colors to create the desired color.

Basic colors:

__ il el |
|
|
|
[

Custom colors:

HEeE e EEN g

EEEEEE NN

Define Cuztom Colars »» |

ak. I Cancel | I

Define Custom Calars >

Hug: 150
SatlD_
| ColorlSolid I__um.ID_

ak. | Cancel |

Bed:

El

Green: l_
Blue: ID_

Add to Custom Colors

Foreground color refers to the color of the output signal lines in the Waveform Display Area.
Following fig. presents how to change colors of a signal or some signals. Repeat the
following procedures if users need to change colors of many signals.

Step 2 Step 3

Step 1
‘wiorkaround W awvetarm I /‘\
\ Mame | T [Relating || Color | | Linewidth =
Busl 1 I .. | 1 pixel
A0 O I | ipiel
141 [ I 1 pixel
¥ [} I 1 pisel
] 1 1 pixel
54 [ N
] [ I 1 pixel
3 [} I 1 pisel
iy [ I 1 pixel
E0 [} I 1 pisel
E1 1 N 1 pixel
B2 [} I 1 pisel
B3 || 1 pixel
B4 | O | 1pisel
5 ] 1niun|| _lLI
2
— Preview
L i}
an [ o L
—
Step 4 > ak. I Cancel Drefault Help
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User Interface

5. Color Setting
(cont'd)

An Altered Interface
Sample to Be Used in
Subsequent Chapters

Step 1: Select several Optional ltems.

Step 2: Select the corresponding items in the relating.

Step 3: Choose a color by following the method shown in Fig 3-154.

Step 4: Click OK to change their colors into the same, for example A1, A2, A3 and A4.

£% pC-Based Logic Analyzer 32128 Standard ¥3.10{CND1) (S/N:) - [LaDoc1] =1al x|
4 Fle Bus/Signal Trgger RunfStop Data Tools Window Help =12l x|
DB S5 & % & &I e[|k 2] @ [100kHz <] owome[[50% <] % % page I <] e
@ ey 8- s o] R [ B D Be o] [Hegm [30 -] | Triggert
Font Size |12 L”
Scale:10us Display Pos:0ns APos-150us | » A-T=150us |v A-B=300us |*
Total:20.48ms Display Range-250us ~ 2. B Posi 5008/ v B-T=150us |« Compr-Rate:No
Bus/Signal Tigger || Fiter | e r&ﬁus s SOus . L, Sus g ‘Tgan&, g B
| R n iR Ennnnnnn J—I_ﬂﬂ_l_l_l
R EligupEpEpEpE N SpEpEpEpEnEy
£ b . L 1] ) ‘ 0 [
..... 4343 = 5
..... ema 2 || ® ] | DR
#0500 5 5 |
...... P B2 ) |
7 ATaT ® % |
# BOED = 4]
£EB1EI B B
#8252 0 =
----- B3 B3 B #
« R4.B) B i =
fl I B 3 1 J‘J
Ready [ [End! | DEMO 7

Here is a sample of an altered Logic Analyzer software interface which will

further demonstrations in subsequent chapters.

be used for

Logic Analyzer
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User Interface (cont’d)

6. Flow of Software

Operation
T
———
BTARD _—'—"'___F'_ng'!._';:_ll Filter/Filter Dielay _\_\_‘_“:::_
] MO .
| BAM Bize |[128K =] s |
e -
l - Cammprassion m _\_\_\_\_‘_“:_—:_
_:—_'_'_'__'_
Sample Rate [200MHz = o | _\_\_\_\_\-\_\_\_\_\_\_‘_‘_‘—‘T’—"_J
l L ]
I e Tt —
E s i - =
| Trigger Lewvel = | 1 N
Triager Page -
{::: o _,/}
‘——___\_\_\_\_H_'_'_'_'_,_,_,—
Halect I
Amalysia
Fumetion | T P ﬁ?;’i—Llﬂv - |
L | Trigger Count o) |1—"J| —+
Run [ | ki i |
.
Activate Signal fram | [EC Tis Analyvsis 151 |
Testimg Bovrd
J. | TIART Bus Anabesis ug |
Adguime WawveFarm | SP1 Bus Analvsis - |
Tools e Analize D
| TIC Bus Analysis o | oolzle Analize Data
=L L B
UART Bus Analysis £5 | m o | —
| - el R
| SPT Bus Apalvsis 1 | B - j5ns =X W Beagkt 22 S|
Conclusion

Information demonstrated in this chapter is only for entrance level. There are more advanced approaches which may

require fewer steps than those shown in this chapter. This chapter is meant to equip users with sufficient grounding of the
Logic Analyzer’s software interface.
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Logic Analysis

Introduction to Logic Analysis

1. Logic Analysis

Task 1. Clock Source
(Frequency) and
RAM Size Setup

Step 1

Clock Source

Step 2

¢

Clock Source
Pull-down Menu

This chapter gives detailed instructions on performing two basic analysis operations and
other advanced analysis applications with the Logic Analyzer. These two basic analysis
operations are the Logic Analysis and the Bus Logic Analysis, which are fundamental to all
further applications. The other advanced analysis applications are the 12C (Inter Integrated
Circuit) Analysis and the UART (Universal Asynchronous Receiver Transmitter) Analysis, the
SPI (Synchronous Peripheral Interface) Analysis, Compression, Signal Filter Setup and Filter
Delay Setup, etc.. Logic Analysis is meant for a single signal analysis.

Basic Soft ware Setup of the Logic Analysis

Click ﬂf., icon or click Sampling Setup from Bus/Signal on the menu bar, the dialog box as
shown will appear :

hsed Logic Analyzer 32128 Standard ¥3.10{CNO1) (5/N:) - [LaDoc1]
BusfSignal Trigger RunfStop Data Tools Window Help

Sampling Setup ... i | w” b by ”ng j o HmuKHz jm’u m
2] Charnels Setup ... & - | 11w Sl v -y ae B Te + | & e
2 Signal Filker Setup. [ —— x|

Group inta Bus ~Clock Saurce

Unaroup from Bus. | —Asynchronaus Clock.

Expand

Collapse

Farmat Row

~Synchronous Clock
" External Clock.

& fisiig Edae Frequency: | 100KHz

) Falling Edge (Mini0.001Hz, Max: 100MHz)

Rename

Mote: The external clock valtage level is the same as the port A trigger level

~Sampling
—RAM Size —— ~Compression Mode Signal Filker
RAMSize: o) v [~ Data Compression
signal Filter Setup...
Channel number wil be
limited to 32

Apply | oK | Cancel | Restare Defaults

e |

Clock Source (Frequency) Setup

Internal Clock (Asynchronous Clock)

Click on Internal Clock , and then select the Frequency from the pull-down menu to set up
the frequency of the device under test (DUT). The frequency of the Internal Clock must be at
least four times higher than the frequency of the Oscillator on the DUT. Or, select the
frequency [zvomrtz 1= | from the pull-down menu on Tool Bar.

Connect the output pin of the oscillator from the t ested board to the signal connector

of the Logic Analyzer to measure it by using the i nternal clock of the Logic Analyzer.
‘ 200MHz  ~| nn | ~Clock Source
T 5 —Asynchronous Clock
Ijﬁl]l]Hz =i | ] & Internal Clack
_|1KHz Frequency: |EINNRE
5KHz A-T |
25KHz E-T _ S00Hz I
“{ROKH= Synchronous Clach ;e
" External ClociSkKHz
100KHz 10 B
=200KHz e & Rising Ed{= ez Ere
| 400KHz —|_| £ Falling Ed| 100kHz
BHOKHS ol Moke: The ext iggmz fve
g iz
J UZ4H —IJ 00Ktz
10MHz 1MHz |
25MHz P r— e [
sampl =
50MHz ,;rgfﬂ'g?ze 25MHz 5
-
100MHz RAM Size: |5} e s
150MHz

1 50MHz Channel number
; b oo |

Logic Analyzer
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Logic Analysis

1. Logic Analysis
(cont'd)

Step 3

RAM Size

External Clock (Synchronous Clock)

Click on External Clock , and then select “Rising Edge” or “Falling Edge” as the trigger
condition of the DUT. In the Frequency column, type the frequency of the oscillator on the

DUT.

The External Clock is applied when the frequency of

exceeds the range of the internal clock of the Logi
of the oscillator on the tested board to the CLK pi

RAM Size Setup

the oscillator on the tested board

¢ Analyzer. Connect the output pin
n of the Logic Analyzer.

Click on the RAM Size [#KZ150#1 from the pull-down menu on the Sampling Setup dialog

box.
128K = | #iie 144
§ |2K ¥ R

R&M Size:

Channel run
limited ko 32;

[ Sanpling
[ RAM Size

r~Synchronous Clock

Mote: The exte

RAM Size:

Channel number wil be
limited ko 16

mode,

™ Dont show me this warning again.

" External Clock [T
& Rising Edg

You have selected the Doubls Mode Fort C, Port D,and
€ Fallng Edz

the functions of Compression, Signal Filter Delay and
Signal Filter Display Bar are not available under this

|

[l

BN

[T Data Compression

Signial Filter Setup, ..

Al

| oK

| Cancel | Restare Defaults |

o |

The Double Mode is available for the 16128, 32128,
not available for the 16064 Module.

The relationship between RAM Size, Signal Filter Mode

321000, 322000 Modules, and it is

, Compression Mode and

Channels
RAM Size vs Signal Filter
Mode, and RAM Size vs Status Normal Mode Double Mode
Compression Mode and
Channels Compression| RAM Compression
Model No RAM Size/ | Channels Mode & Size/ Channels Mode &
" | Channels | Available | Signal Filter | Channel | Available | Signal Filter
Mode S Mode
16064 | 2K ~ 64K 16 Available - - -
channels
16 . 16 .
16128 2K ~ 128K Available 256K Disable
channels channels
32128 | 2k~ 128K | , 32 Available | 256K 16 Disable
channels channels
32 . 16 .
321000 2K ~ 1M channels Available 2M channels Disable
322000 | 2K ~2M 32 Available aM 16 Disable
channels channels
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Logic Analysis

1. Logic Analysis
(cont'd)

Task 2. Trigger Property

Step 1 Click i icon or click Trigger Property from the Trigger on the Menu Bar. The dialog box

will appear.
. & Bus Trigger Setup ...
T
Tri er Proper ¢ Channel Trigger Setup ...
ﬂ Trigger Praperty ..,

J71 Pulse Width Trigger & -
- " Trigger Content |TriggerDE|a_l,l| TriggErHangEI

“ Dan't Care
High — Trigger Level———————————— [~ Trigger Count
(ull’} Part & m
Rising Edge m |-|5— )
2ling Eelge Part B [Miri1. Max B5535)
By Either Edoe m |15— ]
Resel Part C
jiie =l fiE 0
Part D
[rre -5 ™
Ok Cancel Help

Step 2  Trigger Level Setup

Click the pull-down menu of Trigger Level on PortA, B, C and D to select the Trigger Level
as the voltage level that a trigger source signal must reach before the trigger circuit initiates
a sweep.

@[j There are four commonly used preset voltages for Tr  igger Level, TTL, CMOS (5V),
CMOS (3.3V), and ECL. Users also can define their own  voltage from -6.0V to 6.0V to
fit with their DUT.

Port A represents the pins from A0 ~ A7 on the signa | connector of the Logic Analyzer,
and so do Port B, C and D. The voltage of each port  can be configured independently.

Trigoer Level Ero x

Trigger Content |TliggerDe|a_l,J| Trigger Hangel

r— Trigger Level Trigger Count
Part & ’7
I'] vI
[ ] [ e — x
Paort B
ITT|_ vI E L 'j Please enter a number between -6.0 and 6.0
-
Port C
Part O
IUser Definej |22 (+]

QK Cancel Default Help
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Logic Analysis

1. Logic Analysis
(cont'd)

Step 3 Trigger Count

Count |1 ~

Type the numbers or select the number from the pull-down menu of the Count
on the Tool Bar or click the pull-down menu of the Trigger Count on the Trigger Property dialog
box.

The system will be triggered at the position where the Trigger Count is set as shown :

Trigger Count _ |5’ |£|

Pull-down Menu
Count ﬂ j

Trigaer Caunt

= | T
= 2
3
- B = 1504
ipr—Rate:H5

——
d 15

Tt

Trigger Count P pC-Based Logic Analyzer 32128 Standard ¥3.10(CND1) (5/N:00000000801) - [LaDoci] -0l x|
M File Busfsignal Trigger Run/stup Data Tools Window  Help /;Iﬂ"_‘f
Screen Shot 1 = = ‘ s =
SCTEEN ONOL L Tk oo g Tl i %[ & 2 |6 b bb 1 |[126K =] b | [o0umniz_ =] |[50% =]% %= Pege | Joou| |
B-|=EE = - |[enszaaasiz] 2 R o e B Ik B e #i[] [Heigm [0 5] [Trigger Deity—o
Font Size |12 j‘
Scale;20623445us Display Pos:121.450552us AP05:-322.635u5 |~ A-T=322.63508 |» A-B=150ns |+
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1. Logic Analysis

(cont'd)

Trigger Page

Trigger Page and
Screen (1)

Step 4 Trigger Page/ Delay Time and Clock

Trigger Page and

Screen (2)

1. Trigger Page:
Click Trigger Page , then type the numbers or select the numbers from the pull-down menu
of the Page P !
on the “Trigger Delay” page of the Trigger Property dialog box as shown in following figs. The
selected page numbers will be displayed on the screen.

The Trigger Bar (T Bar) will not be displayed when
more than 1.

The Trigger Page and the Delay Time and Clock can’t be applied at the same time.

on the Tool Bar or click the pull-down menu of the Trigger Page

Trigger Property x|

Trigger Contentt  Trigger Delay | Trigger Fange |

& Tilgger Paae ' Delay Time and Clack

TiggerPags | | ~Trigger Delay Time————————
Cc — ES
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1
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the setup of the Trigger Page is
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1. Logic Analysis
(cont'd)

Step 5

Trigger Position
Pull-down Menu

Trigger Position 0%

Trigger Position 10%

2. Delay Time and Clock

Click the Delay Time and Clock , then type the numbers into the column of the Trigger Delay
Time or type numbers into the Trigger Delay Clock at the “Trigger Delay” page of the Trigger
Property dialog box as shown in Fig 4-11. Or type the numbers into the column of Trigger
Delay Trizzer delay[ 5 on the Tool Bar. The system will display the Start of the waveform.

The formula of Delay Time and Clock is “Trigger Del
(1/ Frequency)”.
To use the compression mode, the < Delay Time and C

ay Time = Trigger Delay Clock *

lock > will be unavailable.

Trigger Position Setup

Type the percentages or select the percentages from the pull-down menu of the [[eo =Jée % o
the Tool Bar or click the pull-down menu of the Trigger Position on the “Trigger Delay” page of the
Trigger Property dialog box as shown in following Figs. The selected Trigger Position
percentages will be displayed on the right side of the screen of the system.
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1. Logic Analysis

L
(cont’d)
Trigger Position 70% % pC-Based Logic Analyzer 32128 Standard ¥3.10(CND1) (5/N:00000000001) - [LaDocz] _io
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Step 6 Trigger Range Setup

Click i icon or click Trigger Property from the Trigger on the Menu Bar. Then, Click the
Trigger Range, the dialog box will appear as shown in following Fig.

@3 This function is mainly for the range control for t he saved files after triggering.
According to the procedures of the range control, u sers can start the save of data
according to the requirement of its time and times to get the standard of data statistic
status.

Llige Ravas x

Trigger Content' Trigger Delay  Trigger Range I

—FRange Setting

Time Sample j |1 Iminute j

ak. I Cancel Drefault Help

1. Trigger Range: The default is not activated.

2. There are “Time Sample” and “Frequency Sample” in the part of Range Setting; the
default is “Time Sample”. The units of Time Sample are ‘second’, ‘minute’, ‘hour’ and ‘day’.

The unit of Frequency Sample is ‘times’. Users can set the value by themselves in the editor
box.
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1. Logic Analysis
(cont'd)

Task 3. Bus Trigger and
Trigger Mark Setup

Step 1 Click icon or click Bus Trigger Setup and Trigger Mark from the Trigger on the Menu Bar.
The menu is shown as follows :

Trigger Menu
Step 2 1.

Bus Trigger Dialog Box

@ The Bus Name item can be selected from the pull-dow

4b Bus Trigger Setup ..

47 Channel Trigger Setup

# Trigzer Froperty

i, Trigger Mark

7 Fulse ¥idth Trigger Module (ption)..

5 Den' t Care
High
Loy

i Rising Edge
#i Felling Edze
[ Either Edee

Rezet

Bus Trigger Setup

Bus Trigger x|

| Protocol Analyzer Trigger |

Buz Mame Operator Walue
| Bust RARE MNE

Data Format

" Binary " Decimal " Decimallsigned)
% Hewadecimal € ASCI

o]

Cancel | Default | Help |

n menu (It only displays the

Bus name),and also the Decimal(signed) Mode is adde  d.

2.

@ This function can be used in the Modules, 16064, 16
registering. And for the 322000, it is not necessar
free. Before registering, the button “OK” in the Pro
is the button, “Register”; when users press this bu
box will pop up. Then users need to enter the corre

Protocol Analyzer Trigger Setup

128, 32128 and 321000 after
y to register as it can be used for
tocol Analyzer Trigger dialog box
tton, Register, a Register dialog
ct Register Code so that they can

use this function, Protocol Analyzer Trigger.

Before Registering

Bus Trigger ﬂ

Bus Trigger  Protocol Analyzer Trigger I

I Allows Protoeal &nalyzer Trigger,

Pratocal Analyzer Protocol Packet Walue

Data Format
. Binary
€ Decimal
{ Decimal(signed]

" Heradecimal
£ ASE

TR Cancel Disfault Help
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1. Logic Analysis

(cont'd)

Register Dialog Box

After Registering

ﬂ

This is an optional function, welcome to purchase the serial key to activate it For your
necessary.

Enter serial key: I |

Ok I Cancel |
Bus Trigger il

Bus Trigger Protocol Analyzer Trigger |

v allow Pratocal &nalyzer Trigger

Pratacol Analyzer Protocaol Packet Yalue
= Start 0
~ ADDRESS
~ Read Data Farmat
- Wiite " Binary
= AACK ~ Decimal

i A-MHACK

= Decimallzigned]

 D-ACE % Hexadecimal
~ D-NACK | | asCi

(1] 4 I Cancel | Default | Help

Allow Protocol Analyzer Trigger: When it is selected, the Protocol Analyzer Trigger function
is activated. And then users can set Protocol Analyzer, Protocol Packet, Value and Data
Format.

Protocol Analyzer: It only displays the name of Protocol Analyzer and only one name can be
selected.

Protocol Packet: It is displayed according to the packet in every Protocol Analyzer.

Value: The value needs to be entered in the frame, and the data mode can be selected by
users according to their requirements; the default is Hexadecimal! When a value can be
input in the selected protocol analyzer data, the frame can be enabled! Or, the frame will be
disabled! For example: Protocol Analyzer 12C, when the protocol packet is DATA, the frame
can be used; to the contrary, when the protocol packet is START, the frame is disabled.

Data Format: The displayed value mode can be selected! There are five options: Binary,
Decimal, Decimal(signed), Hexadecimal and ASCII.
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1. Logic Analysis
(cont'd)

Step 3 Trigger Mark Setup

To find the item in the Bus better, users can activate the Trigger Mark function after starting
Bus Trigger; the trigger mark is shown with T Bar. According to the number of the trigger
position, the T Bar is displayed in order TO, T1, T2, T3, T4...and the color is red as the
image below:

1. Bus: The trigger condition is “0”; the red T Bar displays the trigger condition in order.

Bus Triqqer Mark Bus/S1gnal Trigger || Filter .. . l* 1&1 39.‘?3 58 é? 73'1? a7 555“117 183“36 719 lIEE..zs 175, 7¢

= «|| 2 =lfoxo om0 ¥ Y oxo § { oxo  J oxo § | oxo { ] oxo J | oxo § foxo
; ‘
|

& A A B |_ ‘ ‘

[ VS

e B2 AT

A3 A3

S T

S

S

e KT AT

e B OED

e & Bl EL

2. Protocol Analyzer (I12C): The trigger condition is “Data=0"; the red T Bar displays the
trigger condition in order.

20 ﬂls -10 3*5 : m 3 IUE 15 ZP 23 E

Protocol Analyzer  susfsizma Trigger || Filter

Trigger Mark E----—azc) Hoel @

PN | &

£ Al b 5 &

£ 12 a2 B @

A3 A ® @

o P 28

#4505 ® &

@_5 The Trigger Mark function is available for the 3220 00 Module, and it is not available
for the 16064, 16128, 32128, 321000 Modules.
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1. Logic Analysis
(cont'd)

Task 4. Bus/Signal
Trigger Condition
Setup

Highlight a designated signal, and then set its required trigger condition.

1.Left click "7 to set the signal trigger condition as shown in Fig 4-22.

2.Right click IE to set the signal trigger condition as shown in Fig 4-23.

3. Click Trigger on the Menu Bar and choose a trigger condition from the list of triggers as

shown :

Left Click on Trigger

Right Click on Trigger

Trigger Menu

Buz/5ignal Trigger
....... /m g | left click
....... F Al Al
....... & a2
....... A3 A3
....... T
L B, au
“_ Bus1 (12c) l'lf_h_‘E click
04 504 “ 4t Bus Trigger Setup ..
& SCLA " ¢y Channel Trigger Setup ...
| 4 Trigger Property ...
&Fa2nn [
——— |~ Don't Care
A3 00 ™ High
| Low
& Adaa B =
| ./ RisingEdge
& ADAS . ™\, Falling Edge
: — (] Eihe
#1545 g o e e
: e Colar ...
Lt =

4&° Bus Trigger Setup ...

¢+ Channel Trigger Setup ...

‘,Ei} Trigger Property ...

It

Trigger Mark.

I71 Pulse Width Trigger ModuledOption]. ..

& Don't Care

High
L

Rising Edge
™. Falling Edge

Either Edge

Reset
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1. Logic Analysis
(cont'd)

Task 5. Run to Acquire
Data

1. Single Run

Click the Single Run [*_ icon from the Tool Bar or press START button on the top of the Logic
Analyzer (or press F5), then activate the signal from the DUT to the Logic Analyzer to acquire
the data shown in the waveform display area.

2. Repetitive Run

Click the Repetitive Run » icon from the Tool Bar, then activate continuous signal to the
Logic Analyzer to acquire the repetitive data, and then click the Stop = icon to end the
repetitive run.

@ Click E icon to view all the data, and then select the wav  eform analysis tools to
analyze the waveforms.

Cl i Ck IE‘ |COI’1 tO V| ew A” PEa nr lad n((s_nnnnnnnnnl)f [LaDoc2] L ﬁg
— the Data D@ @S85 | (3|0 | [ree] oo <] |0 Sl 5t poge [| ] coum [T
e 'H@|| "wW L) ﬁ”@ -|[3.680948m -] & R[5 A B Ti g (B 9 H | Height m”TviagerDE‘ﬁy [ 5n
Fomsize [12 -]
Scale:3.680945ms Display Poe-225 88us AP0s-83.878485me > A-T=83878485ms |~ A-B=150ns |+
Total:167.3157ms Display Range-83.893526ms.. B Pos-83.878335msr B-T=83878335ms |~ Corpr-Rate:255.303
Bus/Signal Trigger || Filet ; *773 8445805 43906 my 37 0135 3418 630407 ms '22?5‘&{‘5 18178047m536 68T ?4ms54 3B8E0] e 73 353‘22#5] 787355
B e
FATA 5 ®
a2 2 2
A3 s ®
£ A M @
#4505 B ®
PE i ® Alls
# AT Al ® @
#B0C0 bis &
B8 B &
- #B2E2 = ®
B300 ® @
v BAEY = @
FB5 By @®
# BB 50 bt @
ol Iofiel 1 fle] | »le | ;l-d
Ready [End! [connected 4

3. Stop to end Run
Click the Stop B icon to end the Run.

@ If the status is “Waiting...” with no signal outputti ng as shown in Fig 4-26, click the
Stop @ icon to end the Run; check the setup again, and tr  y the run process again.

Waiting Status

Tal 1

Or-nr-Jrn
= uiJuuCu
= YWait
© |waiting.. |Cornected i
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Introduction to Logic Analysis (cont’d)

This chapter presents detailed instructions about logic analysis with a set of grouped
signals, which is known as Bus Logic Analysis.

2. Bus Logic Basic Software Setup of the Bus Logic Analysis
Analysis

Step 1 Set up the RAM Size, Frequency, Trigger Level and Trigger Position as described in section 1

Step 2 Group signals into a Bus.
Click Channels Setup on Bus/Signal of the menu bar, or click &, icon.

The dialog box will appear :

Channel Setun Bus,l’S\gna Trigger RunjStop Data

i}, Sampling Setup ..

j hannels Setup .,

b ill
2y Szl 7 Channels Setup x|

Group int
Part & j

AddBus)’S\gna\I Delete Bus/Sianal | Delete all | Restore Defaults I
Ungraug

Port [ Port B
Tr.Condition
Fi. Candition
Format R Al
Rename Al
A2
Ad
Ad
A5

f
=]
o

Expand

o
I E NP

Collapse:

oo oo @ oo @
| ;o en|o; ;o

A7

\azsignment

Count |

- NN
B | e e e
- SN

- NEENEEEN
- EEEEEEEE -
-  FEEEEEEE
P
- fEANREEN
= oo e e e w
= ra i ra e
- DEEEEEE
~ oooooosol
=
AL AT
= | in| o cn| en o en cn o [
- NANNNEEN -
- MEEEEE
- NEENNNEEN
- EEEEEEEE -

- EEEEEEEE

S [~ |||~ R
~ ol |00
e EEnE
[ [l [~

- EEEEEE
~cococooBl

= tn N en oo
- HFEE e
- M N

¥ Reserve waveform data and show them,
Ok Cancel Help |

Rename the Bus and set up the channels of the Bus as shown :

Rename Bus Fort | Fort T Fort &

Tr. Condition x

Fi Condition
T
T
T
T
T
T
T
T
1

SE--EE---0

A0
4l
A2
A4
AR
AB
AT

Azs1gnment

1
||
1
1
1
1
1
1

ek,
B
B
B
B
B
B
B
B
1

— mmmmmmmmxx

e
e,
4
4
4
4
4
4
4
4
1

= wwwwwwmw}{;}ﬁ

H.n.n.n..n.n.npxx
Hmmmm.mmmx'

%
fony
0
0
0
0
0
0
0
1

L m.m..mmm}{jx
o mm...mmmxx

o
2
2

=
2
2
2
2
2
1

1

1.Click the column with blue, then type the given name of the Bus, and then press Enter
to confirm it.

2.Go to the relative channels as shown in the example and go to numbers 0, 1, 2, 3,
which are located on column A and row Busl. Click them to become purple, then set
these segments of channels.

3.Click OK to get the result as shown in area 1.
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2. Bus Logic
Analysis (cont'd)

Channels Setup Window

Step 3

Bus Trigger Setup

¢

Trigger Column

Filter

Bus/Signal Trigger

dEusp’SlgnaIiI‘) Delete Bus/Signal |
y

Delete All |

Restore Defaults )

Fort I

B IR IR IR I I I
rarara | ro ralra B0
IR I IR PR )
rara ra | ra

cloccosoh
ey
PP
oo @l ol
=== =|=|~|F
ol e ww ) w
oM R R R M
coccooob
EEEOEny
PP

FEEEEE
B ECEEEl:
- ol oo o b

[V Reserve waveform data and show thern.

Ok Cancel Help |

Channels Setup

In the dialog box of Channels Setup, there isn’t onl
Bus/Signal, Delete All, Restore Defaults provided.
1.Delete Bus/Signal: Firstly highlight the Bus or ¢
click Delete Bus/Signal to delete them.

2.Delete All: Click Delete All to delete all Bus/si

3.Restore Defaults: Click Restore Defaults to resto

Setup.

Trigger Condition Setup

1. Highlight the Bus which will be triggered then
Setup from the Trigger of the Menu Bar, the
appear.

Bus Trigger

{ Bus Trigger | Pratocal Analyzer Trigger I

y Add Bus/Signal, but also Delete

hannels on area 6 of Fig 4-29, then

gnals on area 6 of Fig 4-29.

re the dialog box of Channels

click +% icon or select Bus Trigger
dialog box as shown in Fig 4-30 will

X

Buz Mame Operator Walle

= =l

IBus'I

=)l

[rata Format

" Binary " Decimal

% Hexadecimal & AsC

" Decimallsigned)

QK I Cancel Default Help
Left click on Trigger column of the Bus.
. Tngger i
. Single Click on
the Left Key
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2. Bus Logic
Analysis (cont'd)

Step 4

Bus Trigger Setup

2. Set Binary, Hexadecimal, Decimal, Decimalisigned(]or ASCII as the Data Format of the
Bus to represent the value (see Fig 4-30).

3. Set “=" and “Don’t Care”, and type the value of the Bus into Value column to set the
trigger condition of the Bus.

4. Click OK to confirm the settings.

Click Run and activate the signal from the tested board to the system to get the result as
shown below :

Click E icon to view all data, and then select the wavefor ~ m analysis tools to analyze
the waveforms.

Set Value is “2” as Hexadecimal, and set Operator eq  uals to “=", then click OK. Click
Run and activate the signal from the tested boardt o the system to get the result as
the trigger happens on 0X2.
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T OTTEEEEESSSSS——— .
218 Bus Tien | Protccid Snsiess Trgget | o il ]
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i | = = Bun Hame Digsintoe W
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e f Diata Fomat :
2  Hray 1 Docmal 7 Decmslugrad)
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fil i |
A A | [or ] coxe | Desa Hep |
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Introduction to Logic Analysis (cont’d)

3. Plug Analysis

PluginsA

Bus Property

Protocol Analyzer operates in the form of Plug; every Protocol Analyzer has a plug, per plug
is independence modularization. One Protocol Analyzer plug can analyze many Buses at the
same time, however, because the independence of every plug, the Protocol Analyzer plug
only supports 12C, UART, SPI, HDQ, 1-WIRE, CAN 2.0B at present. In the future, it will
support more Buses, and when the Protocol Analyzer renews, it only needs to download the
new Protocol Analyzer plug to cover the old Protocol Analyzer plug; the speed is very fast.

Operating Instructions: There are Plugins data file in the position of installing LA software.
All Protocol Analyzer plugs which are used at present are put in the data file, the DLL file
can be added or deleted in the content, and in the Bus property, all Protocol Analyzer plugs
that can be used at present can be seen as the figure below:

O — L
| s e ovee Pevortes msh Hea
[ ORCRC TR« | RN N U
il S ) = e
"!\ hed =3 B & El
A s & &) & (8] &
Tl PAeRE ST Mgt . P Fugdndl PRSI gLt @
PhugInsh
el i v s
descicon
San e
PConmety
h.l_l‘aﬂlrﬁx-‘c
Heimpis
x|
—Bus Setting
 Bus Calor Config .. |

™| Activate the Latch Function

A0 -

IR\smg Edge x

r~Protocol Analyzer Setting

Parameters Config ... |

i CAN 2.08 MODULE ¥1.32.00(CN01)
i HDQ MODULE ¥2,07 .00{CNO1)

i I2C MODLLE ¥2,02,00{CHO1}

i SPTMODULE %1,13.00{CN01)

i~ UART MODLLE ¥2,13,00{CM01)

i 1USE1.1 MODULE ¥1.62,00{CNO1)

¥ Use the DsDp

Find I

o]

Cancel | Help

Every Logic Analyzer Module can provide some basic Protocol Analyzer plugs. When users
need to use the analysis which is not provided by the basic Protocol Analyzer plugs, you can
purchase from our company, and then, you can get this Protocol Analyzer plug and the

register code.
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3. Plug Analysis
(cont'd)

Step 1

PluginsA

Step 2

Bus Property

Step 3

Protocol Analyzer CAN
2.0B Register dialog box

Put the CAN 2.0B Plug in the Plugins as shown:.

| P Bk % FaorelCedr Heg

-Ls

[ debmts - | fiemih SUFehe (ke (W 01 J'i,fﬁﬂ

e
L L] E] ﬂ ﬂ ﬂ El ﬁ;

T ATREd Fhpor., PRood  Puicdl  Pgmid  Plgaerd
PlugInsA

St e b s B
dxipton

"IN
Py o ais
Py Loy

Select CAN 2.0B in the Protocol Analyzer list.

Bus Property 5'

[ Bus Setting
" Bus Colar Confia),.. |
™| Activate the Latch Funckion A -

IR\sing Edage e
Parameters Config |

i~ Protocal Analyzer Setting

% Pratocol Analyzer

i~ HDQ MODULE ¥2,07,00(CHO1 )

i 12C MODULE ¥2,02,00{CHO1)

i SPTMODLUILE ¥1.13.00{CM01)}

i UART MODULE ¥2,13.00{CNO1)
7 1JSE1.1 MODULE ¥1,62,00{CNOL)

Find I

¥ Use the DsDp

QK I Cancel | Help |

Click Parameters Configuration

PROTOCOL ANALYZER CAN 2.0B 5'

Configurat\onl F’acketl Data Farmat

The CAN 2.0B protocol analyzer decoding function is an optional purchased
item.'Welcome to purchase its serial key to activate this function for your necessany.

Enter serial key:

Riegister I Cancel Default Help

button, select Register and enter the Serial Key.

Logic Analyzer
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Introduction to Logic Analysis (cont’d)

4. Bus Packet List

Bus Packet List is a graphics list which is used for doing Statistics and showing Bus Packet
List. It is visual and direct, especially for I12C, USB 1.1 and CAN 2.0B. When there is a
packet list, it gets twice the result with half the effort to check the data. Packet List has its
startup button in Toolbar. After starting it, it will show a small window under the waveform
window. Users can alter its size to find more data.

@S If you want to learn more about the Bus Packet List, please refer to the
Specification of the Protocol Analyzer.

=P Yol =1 [o0] ANl 7 PC-Based Logic Analyzer 32128 Standard ¥3.10(CNO1) {5/0:) - [LaDcl] (=]}
T il Bus/Signal Trigger RunfStop Data Took Window Help =@ x|
=B &S5 % 0 2B rw ek 2] % [200MHz ] ([[50% <[5 4 page | Jcom 1
o JE” | = Iegj & ﬁH - | [5ns B Ja;f A B Td kBl ” | Height i3[l jHTn‘ggerDe\ay an
Font Size |1‘2ﬂ
Secalefns Display Pos:0ns APos-T8ns |+ A-T=73ns |+ A-B=150ns |+
Total10.24us Display Range:-125ns ~135ns B Pos T8ns| v B-T=78ns |+ Compr-Rate:No
Bus/Signal Trigger Filter . o ITEIIJQS . 7:Jnsl ] SDr\s L8 Fs s an g ‘HJEIns 12514;.
o I e iRy ninhpnpnnpghap
e e (] [ LT L L i r i L rLr
sz ® || = | Il \ ) \ | [ [
A3 B 5
AR = ® i ] i
#8500 B 5 \
#8805 B ® \
- o ATAT 4 & ‘
~ #BOE0 & i
#8111 i ]
<i lmmh 4|Sir 4|ST> 4 Iif ’v
Peady [ [End! [ DEmo v
Bus Packet LlSt £P pC-Based Logic Analyzer 32128 Standard ¥3.10(CNDL) {5/N:) - [LaDocl] =lof x|
— i Fle Bus/Signal Trigger RunfStop Data Tools Window Help =18l x|
SH| 8% &% ¢ &8 I e |2k =] @[2ooMHz ] [[50% <] 5 page 1 <] count |1
E-||m e« 8w e R|[aae R s B (|88 Heign [0 ] TiggerDemy [ 50
Font Size |12 L”
Braleidns Display PosiOns AFDS:—?En_sl' A-T=T78ns |+ A-B=150ns |+
Total:10.24us Display Range-126ns ~136ns B Pos7ans|» B-T=78ns |v Compr-Rate No
Busreinel e || .‘ e C;FJ"%‘ e i ‘Fﬁ B < L ‘:7%]’!3‘ s .T?.S'lﬁ..;

RN e U U UL
i ipiiniginighiiyiniginipininll;

BB BB

L — |
B e A L \ [ 1] | \ | \ | | I
A3 A3 =
},, &AL 5
4 5 & =] =
4"| e [ vl]4] T v 4 [I K I »
X Getting... H Refresh | Expart... | Synch Parameter... |

| Dats [ Dats [ Dats [ Data [ Data [Dats [ Dats [ Data [ Data [ Data |l 1 ﬁl

: | Dats: | Data: | Data: | Dats:  Data: | Dats: | Data

S0ns
— =]
Ready [ [End! | DEMOD =7

Packet List has a setup window; users can set up the Packet List according to their
requirements. Setting Bus Packet Length in dialog box is only used for doing Bus Statistic.
Users can define how long the time is as a data packet to add the export function. See the
following figure.
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4. Bus Packet List

(cont'd)
Packet List Setting sering x
—Bus Select —————— ~Data Farmat
[lBus1{Eus) " Binary " Decimal
" Decimal{signed) % Hexadecimal
 AsCI
—Bus Packet Length
Min: 1
[10 Ma: 2043
k1N i
—Packet Item
W Packet W Mame [V TimeStamp Length Daka
Texk
’7 g ool 7 Test Color Auto
Ok I Cancel Help
Bus Packet List DS D oo A4
Settlng‘.‘l Refresh | Exportml Synch Parameter, . |
Packet # Name Tirme amp Data Data Data Data Data Data Data Data Data Data ﬂ
_“
Packet # Hame Iata Data Data Dafa
[ET ] Jata Data Data Data
I T T B
Packet # Name TimeStamp  (IB&ETTDatET F05E T F05ET [0S
Packet # MHame TimeStamp Jata  Data  Data  Data | Data
Packet # Hame TimeStamp Jata Data Data Data Data
| 6 [BusiGus) | 973 |
Packet # Hame TimeStamp jata  Data Data Data Dala
Bus1(Bus)
1. View Specifications
Packet #, Name and TimeStamp can be selected to display from the Packet List Setting
dialog box.
Packet #: List the order of Packet.
Name: Display the name of Packet, or the Filter Display Bar.
TimeStamp: It is the starting point of the Packet.
@S The rest name and content are supplied by Plug.
Protocol Analyzer 12C |

Packet List Setting...l Refresh I Expott... | Synch Parameter... |

Hame T\Illl;‘_fd”l[_l
_
Name TirmeStarmp es DESCRIBE
— —
ETN =] TimeStamp
-
-
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4. Bus Packet List
(cont'd)

Setting: It is used to open Packet List Setting dialog box.
Refresh: Press this button, the list view can renew automatically.
Export: Export the workspace into Text (*.txt) and CSV Files (*.csv).

Synch Parameter: Open the synch parameter setting dialog box and activate the packet
and waveform synch function.

2. Display Protocol Analyzer Packet in Order

@ The below view are Protocol Analyzer 12C; the packet is determined by the position
of the TimeStamp.

BUS Packet List

Setting...l ReFreshI Export...l Synch Parameter, .. I

Packet # Marme TimeStamp |\ EEERESSN TRes0 EERECE CESCRIEE
e {iceus(e) 1] 47| 7F | Reas | ANack |sD0RNACK
Packet # Mame TimeStamp (| EdEE ReadIESRECE CEScRIEE

[ 2 Incevsge) || sesr || sk |Read | Anacc |ADDRNACK |

Packet # Marme TimeStamp (| BEEFESEN Read | IESREERN CESCRIBE
| 3 uceusgzc) [] 9165 || F  [Read | a-NACK [ADDR NACK |
Packet# | Mame | TimeStamp || Bdreeeil Reac)) ESNAGKEN DESCRIEE
[ 4 [uceusgec) || 16367 J[| FF  [Read [ ANACK [ADDRMNACK |

Parket # Marme TimeStamp (| EdEREEEN T Read | EERECE CESCRIBE

] 1IC BUS(I2C) 20290 7F Read AMACK | ADDR MACK
—

@ When the Display Bar of Signal Filter is activated, the Bar should be displayed in the

Bus Packet List, and also the TimeStamp, Address and length of the Bar will be
displayed.

3. Packet Idle and Packet Length

Packet Idle: Packet interval time Packet Length: Packet time length

When those above two items are to be displayed, it only chooses one of them to display,
which is

controlled by Plug.

Because it is impossible that every Protocol Analyzer packet has registered timestamp and
end, we add two special Unknow_Flag to judge the timestamp and end of the packet which
are Unknow _Start_Flag and Unknow_End_Flag.
Protocol Analyzer 12C
Packet Length

This Data Start is regarded | . . .
az Packet Timestamp. This Unknow register is
‘ Urnknow End Flag.

{ ./
12C v aooREs - oz @@x DATA = 058 Ex sTF
spp L LT I | 1

SCL | |'
I Packet Length

@ Because 12C has started as the Packet TimeStamp, itd oes not need to use
Unknow_Start_Flag as the start.
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4. Bus Packet List

(cont'd)

4. Bus

Setting... | Refresh | Export... | synch parameter... |

Bus Packet List

Data Data Data Data Dala

Packet # Mame TimeStamp | Data

L0 |

| = [ewipe) | 1013 [ 0 |

[ 0 |

4

Busl{Bus)

-093

[ 0 |

| 6 [eesipe) | 73 || 0 |

Bus1i{Bus)

Packet # MName TimeStamp | Data || Data | Data | Data | Data | Data | Data | Data | Data

Packet # MName TimeStarmp | Data | Data  Data  Data | Data  Data  Data | Dats | Data

Data Data Data | Data

Packet # Mame TimeStamp | Data  Data  Data  Data  Data  Data  Data  Data | Data

Packet # Mame TimeStamp Data Data Data Data Data Data Data Data Data
Packet # Mame TimeStamp | Data  Data Data  Data Data Data  Data Data  Data | Data

Packet # Mame TimeStamp | Data  Data  Data | Data Data  Data | Data  Dats  Data | Data

Packet Length and Packet Idle Length

Packet’'s TimeStamp is the start of Bus Data; the default length is controlled by the setting
dialog box. If the input packet length isn’t the end of data. The software will prolong the
below.

length of Packet to end the data automatically as the figure

Auto-Prolong
Packet RIS

This Fig. is a Bus; its first data is 0x00, and its length is 1023. If users input 20 as the Bus
length. But 20xaddress is not the end of this data, so the software will prolong the length of

the Packet to 1023 automatically.

Packet End I

B
Bus @ 00l :',{ 00z

|

This Fig. is a Bus. If the Start of the packet is T Bar and the set Bus length is 20, but the
data 0x02 isn't the end, at that time, the Packet will be prolonged to the end dot
automatically, that is to say, the Address 27 (B bar ) is the End of the packet.

The above two data are made consecutively as the figure b

elow.

Auto-Prolong Packet s ~| "= || ¢ 8x Br I &0 | BA 1+ =+ Height 26  ~|| | Trigeer Dal

A Poz-1023 - A
E FPosZ7 |- E

a’%”. L, e, .“BJ.

- T=1023 -
-T=27 -

3o
1

LT

AL

L -T=1023 -
B-T=27 -~

Logic Analyzer
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4. Bus Packet List
(cont'd)

Bus Packet List

Synch Parameter on the
BUS Packet List

The Packet List is displayed as the figure below:

BUS Packet List |
Setting.‘.l Refresh | Expnrt.‘.l Synch Parameter... I

Packet # Mame TimeStamp Data Jata ata Jata Data Data Data Data

Bsios) | 0% | 0|
Packet # Mame TimeStamp

Busiue) | -3

Packet # Mame
Packet # Mama
Packet # Mame
[ &6 [Busi@us) |
Packet # Marme
Bus1(Bus)

The Protocol Analyzer Packet will be explained inth e following plug.
5. Packet and Waveform Synchronization

For the convenience of fast corresponding between packet data and waveform data, and
what is more, in order to make it easier for users to look up data, we add the Packet and
Waveform Synchronization function.

In order to operate conveniently, we add a Synch Parameter button on the BUS Packet List
as the image below:

BUS Packet List |

Settlng.‘.l Refresh | Expart.,.. Synch Parameter,,,

Synch Parameter
Setting Dialog Box

Packet # Marne TimeStamp
BusiBus) | 1023 | 0 |

Packet # Mame

Packet #
[ 3 |

Packet # Mame
[ 4 [BusiGus) |
Packet # MName TimeStamp
Lo |
Packet # MName TimeStamp

[ 6 [Busius) | 573 | 0 |

Packet # Mame TimeStamp
Bus1 (Bus)

At the same time, a Synch Parameter Setting dialog box is added.

Syoch Parameter Setting il

IV ‘activate Packet and WaveForm Synch:

Synch Poink of Packet List Synch Poink of Waveform Area

& Top " Left

 Middle &+ Middle

(a4 I Cancel

Activate Packet and Waveform Synch: The default is not activated.
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4. Bus Packet List
(cont'd)

Synch Parameter
Setting Dialog Box

Waveform and Packet

Top: When the Packet and Waveform Synch is activated, the synch point in Packet List
is the top packet segment which is displayed by list.

Middle : When the Packet and Waveform Synch is activated, the synch point in Packet List
is the middle packet segment which is displayed by list.

Left: When the Packet and Waveform Synch is activated, the synch point in the
waveform area is the left packet segment which is displayed by waveform.

Middle : When the Packet and Waveform Synch is activated, the synch point in the
waveform area is the middle packet segment which is displayed by waveform.

Activate Packet and Waveform Synch, select Top and Left.

Syoch Parameter Setting il

¥ Activate Packet and Waveform Synch

Synch Poink of Packet List —Synch Point of Waveform Area
& |
= Middle " Middle

(a4 I Cancel

Display the corresponding waveform and packet as be low image:

- ~ £ pC-Based Logic Analyzer 32128 Standard ¥3.10(CND1) (5/N:00000000001) - [12C.als] o [ ]
Synchronization & e eusfsonsl Toger Runfsiop Data Tools Wdow Help a3l
Interface (D= B 8|6 & % ¢ & 8[| p ob 0 |[[128k 2]l @i [[sMHz o] o ] [[50% <] 45 Page I <] count |
@ - BB | v ]| - ez R B I n (B[ e Heignt [30 <] | Trigger Dalay
Font Size |12 ;”
Scale:1.146482us Display Pos811.10108us APos-12 Qﬂﬁfimdv A-T=129054ms |* A-B=fus T
Total:26.2144ms Display Range 882.438787 . B Pos-12.8894md v B-T=12.8994ms |~ Compr-Rate:Mo
Bus/Signal Trigaer
N SR
el m
|
L psad ®
& A2 Bg )
| B3 A & ®
I oA = 1
[ #eEs b M -
4 TS0 RN A K i 3|
X Setting... || Refresh | Export... | bb ks |

Wiite

A-ACK

D-4CK | S8 [D-ack | 6C | D-ack [ 7D [ D-ack |j

[ e [oack | o

Packet # Name TimeStamp ALK DAACK K i |
1.6964ms D-4CK E6 D-ACK EZ D-ACK 03 D-ACK |

Dat: K
24
TimeStamp [ deess )| Read | A-4CK[Date | NDSRGRIN \ Date ) NESAERR - Dats: ) NOSSCEN  Dats . NORECH| [

Ready [ [End! [Connected S

Packet # Hame
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Introduction to Logic Analysis (cont’d)

5. Bus Analysis

Step 1

Bus Property
on Menu Bar

Bus Property
on Tool Bar

Step 2
¢

Right Key to
Set Bus Property

Open the dialog box:

E Customize ...

E Color Setting ..

B Buz Froperty ...

&y Refresh Frotocol Analwzer
= Multi-=stacked Logic Analyrer Settings ...

Analogz Waveform

50% Wi i Page |1 | Count
e »f || E[FS *} | Heieht [30 ~

The signals must be grouped into Bus, or the Bus Pro

rigger H Filter ‘F ]
1 1 1 1

B H T

-
i, Sampling Setup ...

w LI s L

+ iffy Channels Setup ..,

Analog Waweform
& A2 Reverse

43 Groupinta Bus CErl+G
Ungroup From Bus Chrl+L
A
Add Channel ...

& 45 Copy. Channel
Delete Channel
Delete All Channels
F Y Restore Default Channels

& AE

# B0 Farmat Raw

Rename

# B1ET ||

(LIS | I

The setup is correlated to the Bus which needs to be made up, for example: Bus, Protocol

Click Tools on the Menu Bar, and then select Bus Property or select =  to set up Bus

Click the Right Key on the Bus/Signal column, and then select Bus Property.

perty can not have effect.
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5. Bus Analysis
(cont'd)

1. Bus Analysis  The Bus Analysis function enables the system to analyze the Bus.

Basic Software Setup for the Bus

Step 1 Click Bus Property , the following dialog box will appear.

Bus Setting x|
—Eus Settin

Color Config ... |
I~ Activate the Latch Function | SO j
IRising Edge j

—Protocol Analyzer Setting
 Pratocal Snakyzer Parameters Comfig ... |

i CAM 2,08 MODULE %1,32,00{CH01)
 HDC MODULE Y207, 000CMHO1)
 I2C MODULE ¥2,02.00(CM01)

¢ SPTMODULE ¥1,13,000CH01)
 UART MODILE Y2, 13.00(Ch01)

i USE1.1 MODULE ¥1.62,00{CH01)

[V | Wse the Dsbp Find I

K, I Cancel | Help |

Step 2 Click Color Configuration to set Bus Data Color .

Color Configuration x
—Bus Setking
| Color Config ... 11}
I™ activate the Latch Function | SDA j
IRising Edge j
—Protocol Analyzer Setting
 Pratocal Snakyzer Parameters Comfig ... |

i CAM 2,08 MODULE %1,32,00{CH01)
 HDC MODULE Y207, 000CMHO1)
 I2C MODULE ¥2,02.00(CM01)

¢ SPTMODULE ¥1,13,000CH01)
 UART MODILE Y2, 13.00(Ch01)

i USE1.1 MODULE ¥1.62,00{CH01)

[V | Wse the Dsbp Find I

K, I Cancel | Help |
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5. Bus Analysis
(cont'd)

Bus Data Color Bu=x Data Color

Eus Mame: Busl

Drata Condition: [aka Min: [ata Max:

= | n |F

Cancel | Defaulk

Help

Bus Name : Display the selected Bus name.

Color for Busl

Data Condition :

Select the Data Condition to change the Bus data color. There are four

options which are =, !=, In Range and Not In Range.

Data Min: Enter the min. data that is required by users.

Data Max: Enter the max. data that is required by users. The max. data can be used
only when the set is In Range or Not In Range.

Select Color :

Select the changed color according to the Bus condition set by users, the
default is Green.

Click Color Configuration to open the Bus Data Color dialog box, and set the
“Data Condition = 0” and Select Color is Orange.

Bus Data Color 5'

Bus Mame: Busl

Daka Condition: Daka Mim: Data Maz:

=l F

Select Color: __1
Cancel | Defaulk | Help |
Lelore he Bus,’rsig\al Trigger Filter '—TJ‘II‘IZUIIII_IISIIII_IIUIIII_IEIIIIEIIIIIS‘IIIIIUIIIIIFIIII
us Data Color Seting. T5 = T w Hl % Ffoxz Joxa foxo fox1 Joxz Joxs Joxo fox1 foxz foxs foxo}
-------- * 3 [ e N e I
After the Bus/Si gnal Trigger || Filter '_):J..._|20...._1....|....|.‘.. N R T
Bus Data Color Setting = % k| rlpx2 Joxa f@RBN ox1 foxz Jox3 f8REN ox1 [oxz f ox3 GHON
_ O e

@_5 Reserve the original state by the above steps.
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5. Bus Analysis
(cont'd)

Step 4

Latch Function

Activate the x
—Bus Setting
% Bus Color Config ... I

The Latch Function
Displayed on the

Activate the Latch Function

Activate the Latch Function: The default is not activated. When the Latch function is

activated, the default channel is AO, and there are three conditions for selecting, Rising
Edge, Falling Edge and Either Edge; the default is Rising Edge.

The Latch function is available for the 321000 and

available for the 16064, 16128 and 32128 Modules.

322000 Modules, and it is not

Set the Latch function for one Bus. The setting of the Latch channel is AO; the analysis

function adopts Rising Edge.

(

Al - ]
IRising Edge 'l

—Pratacal Analyzer Setting

{~ Protocal Analyzer

Patameters Canfig)... |

 CAM 2,08 MODLLE ¥1,32.00(CM01)
 HDGQ MODLLE W2,.07.00{CM01

i [2C MODULE Y2.02,00{CM01 )
 SPT MODULE W1.13.00{CM01)

7 UART MODULE W2, 13.000CH01}

7 USEL,1 MODULE ¥1,62,000CH01}

¥ Use the Dshp

Find I

[ o ]

Cancel I Help I

The picture of the waveform analysis:

£ pC-Based Logic Analyzer 32128 Standard ¥3.10(CNO1) {5/N:00000000001) - [LaDoc1]
¥ Fle Bus/Signal Trigger Run/Stop Data Tools Window Help

=0l
=18/ %]

D2l S &E & mam e |[rzece]d

00MHz =] o | [[50% < b page [| <] coumt I

Waveform Area

ER=N =N R e e e

I h (B o[B8  Hegt [30 <] [TiiggerDelay [ 10

Fortsize [12 -]

Seale:8 TA4TATUS Display Pos:ins APos-167.75151md~ A-T=167.76161ms [~ A-B=300ns [+
Total:327.40138mMs Display Range-2196186690.. B Pos-167.75121m{~ B-T=167.75121ms [ Cornpr-Rate:249.787
Bus/Sional Tigger || Filer
E!--— !. @
7 D 10 O T
e =1 ® 0 0 0
| ®
ik @
P 1w @
#8555 B 2
S 4 &
— . #BLA B @&
Fa: i B &
#5181 B @
~ #B202 4 ]
B3B3 e @
v B4 B B &
i IEEBS|><|$"‘%P4 " ﬂ_l

Ready

Endt Connected v

Illustration: The selected channel is AQ; the analysis mode is Rising Edge; it indicates that

Bus1 is 0001.

the data of the AO is read at the Rising Edge. See the T Bar in the above figure, the data of

Logic Analyzer
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5. Bus Analysis
(cont'd)

2. 12C Analysis The 12C, which stands for Inter-Integrated Circuits, is a serial synchronous half-duplex
communication protocol. The 12C was first proposed by Philips Semiconductor Netherlands.
This 12C protocol consists of a very simple physical interface which has only two signal
channels, SDA (Serial Data) and SCL (Serial Clock). Most 12C devices consist of an
independently sealed 12C chip, and this 12C chip has direct connection to both SDA and
SCL. The data transmission is a byte-base (8-bit base) for every segment. Since many
oscilloscopes do not allow engineers to observe timing sequence information directly from
the screens of oscilloscopes, this Logic Analyzer was created to help engineers resolve
timing sequence issues during their circuit development.

12C has a multi-control Bus as its physical and firmware interfaces. This protocol analyzer is
basically a signal network that may connect to one or several control units. The intention of
inventing this protocol was in the application of designing television sets, which allowed the
central processing unit to quicken data communications with peripheral chips and devices.
The 12C interface is initiated with a SDA triggered High and SCL triggered Falling Edge .
Following the initiation, there will be a set of 7 bits (or 10 bits) address space. Beyond this
point, there will be Read/Write, ACK (Acknowledgement), and STOP (or HALT/HLT). The
signal information packet is transmitted in bytes. If there are two or more devices trying to
access the 12C protocol, whichever device has SCL at logic high will gain access priority.

Furthermore, since 12C is a synchronous communication protocol and data transmission
must be in bytes, a complete 12C signal packet must consist of Start, Address , Read/Write ,
Data, ACK/NACK and Stop segments. They are as following.

Start: This is the initiation of SCL and SDA (1 bit only).

Address : This identifies the device address (7 bits).

Read/Write : This is a data direction bit. 0 = Write, 1 = Read.

ACK/NACK : This is a confirmation bit following every data transmission segment.
Data: The actual signal data transmitted by byte.

Stop : This appears when SCL = High and SDA = Low (1bit only).

a) Software Basic Setup
of Protocol Analyzer 12C

Step 1 Set up RAM Size, Frequency, Trigger Level and Trigger Position.

Step 2 Set up the Falling Edge as the trigger condition on the signal which connects to the tested
12C data pin (SDA).

Step 3 Group the analytic channels into Bus1.

GI’OUQ into Bus Buz/Signal || Trigger || Filker |FI L

------- e L s T
W, Sampling Setup ... B

"""" "H i#% Channels Setup ..,

....... s U5 Bus Property ...

Analog Wavefarm »

Bus/Signal Trigger Fiter A Reverse

Group inta Bus Chrl+E

1 mgraum from Bus |

fdd Chanmel .. —
....... P Copy Channel
Delete Channel

Delete all Channels -
....... F B Restore Default Channels

_______ 7B Format Row 4

Rename —
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5. Bus Analysis
(cont'd)

Step 4 Select Bus 1, then, press Right Key on the mouse to list the menu. Next, click Bus Property

or click Tools and the select Bus Property or click i o open Bus Property dialog box.

Bus/Signal Trigger Filker 7
Bus Property | T \!| T 1?‘ =
H Samphng Setup .,

fir]| Bus
Anslog Wavefnrm [ Eus Property x|
e Reverse - Bus Setting
Group inta Bus -G i Bus Color Config)...

g iEmErs Sy I | Activate the Latch Function A0 -

IRising Edge 'I
Parameters Config ...

oM Add Channel ...
7 AE Copy Channel

Delete Channel i Pratocol Analyzer Setting
# AE Delete all Channels
* Protocol Analyzer
Restore Default Channels

AT  CAN 2,08 MODULE %1.32.00{CNO1)
7 HDQ MODULE V2 07, DD(CNDI)

Format Row 3

B0 Rename @ 120 MODULE e

" 3PIMODULE ¥1.13, DD(CNDI)
 UART MODULE ¥2.13,00{CHO1)
 USB1.1 MODULE ¥1.62.00{CMO1}

PRSI | T | ||

v Use the DsDp

Find

[ o ]

Cancel | Help |

Step 5 For Protocol Analyzer Setting, select Protocol Analyzer. Then, choose 12C MODULE

Protocol Analyzer 12C
Configuration dialog box

V2.02.00 (CNO1). Next, click Parameters Configuration

. The following image will appear.

11
I Timingl Packet | Data Fnrmatl Fieqister |
r— Pin Aszignment Data Mod,
Item Mame Drata Length
e | B Slaveddd [ Addess | 7 bi
s I = I Regaddr [ Fegédd [ &  bi
Data [ oas [ 5 b

i~ Protocal Analyzer Property

wirite Bit vl Low Level

ACK w | Lowlevel

™ Don't stop analyzing when MACK. appears

[~ Add the Read/wiite Bit for Slave Address

r— Protocal Analpzer Colar

Stait Data Slave Addi Fead Wwiite Feg Addr
AACK A-MACK D-ACK D-MACK Stop
e
Ok I Cancel | Drefault | Help

Step 6 Set the 12C Configuration dialog box.

Pin Assignment:

SDA Channel: It is the Data channel, and the default is AO.

SCL Channel: It is the Clock channel, and the default is Al.

Data Mode : Set the Data Length used by the Slave Addr and the Data.
Protocol Analyzer Property:

Set the Write Bit or Read Bit to Low Level.

Set the ACK or NACK to Low Level.

Don'’t stop analyzing when NACK appears : When the option is selected, the data will
be analyzed continuously when the NACK appears.

Add the Read/Write Bit for Slave Address : When the option is selected, the decoding
will be displayed by way of the added Read/Write Bit for Slave Address.

Protocol Analyzer Color : Users can vary the colors of the decoded packet.

Logic Analyzer
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5. Bus Analysis

(cont'd)
Step 7 Press OK to exit the dialog box of Protocol Analyzer 12C.
Step 8  Click Run to acquire 12C signal from the tested 12C circuit.
@ Click B icon to view all data, and then select the wavefor ~m analysis tools to analyze
the waveforms.
. £ pC-Based Logic Analyzer 32128 Standard ¥3.10(CND1) (S/N:00000000001) - [12€.als] =1
Waveform AnalVS|S i & Bgs/'S\ga\ T[lgar Run/Stop Data Tonls Window . Help ==l x]
DEE|S)|% & % & 2| b p» | [reek =] e dhi|[sMAz <] w0 o[ |[50% | ¥ page 1| 7] count |
o -2 @ e k& o E]| - ge2u-] 8 R (oA E L [B [88 e [Heign [0 <] [TriggerDelay
Faont Size |12 jl
Scale1.148492us Digplay Poe:911.10108us APos-12.9054ms > A-T=128054me |* A-B=Bus |v
pr : Hbged2000smd Bel=lonooine o ComnERatey
Bus/Signal Tiggs | e | 598.17] 245,893.903704,890 £36163,905. 960621, 1:m" 15,8335 . 4.0009] 493975 3754
ST R 1. M }. :
L ospafl B ® |
£ = = J L |
#AzaD ® 5
A3 53 i B
& B4 A e B =
- # AR5 ] #
- F B eE B bl
- £EA i i
Feop ® ®
#8151 b ol
#8200 B 5
Bt B ™
7 BéB4 B by =
Ell 3 X0 I I vl i =
Ready [End! (Connected %
b) Protocol Analyzer
12C Timing Analysis
x
PI’OtOpO! Ana.lvzel' 12C Configuration  Timing |F'ac:ket| Data Formatl Heglster'
Timing dialog box
—wfaveform [mag,
SDA . .
- E(—tgu:n.l teusTos: «
scL [1_i 1 |
tl"l:i'l—)é “ _’E E‘_tﬂnﬂll tnn::u—)é E‘—

— Time Format Setting:

v tHD:STA: IU.SU to: ISD.DU uz ¥ 15U:DAT: ID.2D to: ISD o e
[ tHD:DAT: IU.2U to: ISD.DU us [V 51:5TO: ID.SD to: ISD oy

Ok I Cancel | Default | Help

Waveform Image: Describe the position of the set time.

Time Format Settings: When the Time Settings is activated, the set time will become the
condition of judging decoding. For example, when you want to decode START, you should
judge whether the conditions of START are satisfied firstly, and then judge whether the set
time of tHD: STA is coincident with the factual waveform. If the two conditions are satisfied,
the START can be decoded. Other segments decoding of the packet is the same with that of
the START.
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5. Bus Analysis
(cont'd)

c) Protocol Analyzer 12C
Packet Analysis

Protocol Analyzer 12C x
Packet dialog box Eonfigurationl Timing Packet | [rata Formatl Hegisterl

Item Caolar Item Caolar
-_| IV A-NACK
¥ Read -_I V¥ D-ACK.
I wiite -_I V¥ D-NACK
¥ Data -_| ¥ Describe -_I
¥ AACK -_| % RegAdd

QK I Cancel | Drefault | Help |

In the Packet dialog box, users can select the set item to be displayed and the color of item.

It is a Bus Packet List view, which includes 4 formats, which 12C happens as follows.

BUS Packet List
Pr?;%CgaACE:L Lzlzi Setting..‘l Refresh I Expott... | Synch Parameter ... I

Packet #

Mame TimeStamp

D-a4CK 5B D-a4CK GC D-a4CK |

ﬁ ﬁ |
D-a4CK E6 D-a4CK F7 D-a4CK |

|
71 D-ACk 82 D-ACk

D-ACK Fg

Tirne ‘mm;_.
12898

TimeStamp

20939

acket ddress REEE |
- - 84 | D- s | D-
ﬁ ﬁ ﬁ \
‘ ] D-ACK BY D-ACK 8 D-ACK ‘ ;I

Packetl: It is commonly normal data, which includes 1 “Address” and 6 “Data”.
Packet2: It is commonly normal data, which includes 1 “Address” and 6 “Data”.
Packet3: It is commonly normal data, which includes 1 “Address” and 14 “Data”.
Packet4: It is commonly normal data, which includes 1 “Address” and 6 “Data”.
Packet Length:

When judging the start of 12C, it is the Packet TimeStamp.

Packet Length This Data Start is regarded ‘

as Packet 1lmestamp. This Unknow register is

‘ Inknow_End Flag.

|2C JST { ADDEESS = 050 M DATA = 56 B BTOP I’—
SDA EW
i |

Packet Length

Packet Length: From START (Start’'s TimeStamp) to STOP (Unknow_End Flag TimeStamp).
Packet Idling Length: From Unknow_End Flag TimeStamp to Start's TimeStamp.
This Unknow register is Unknow_End Flag.

SCL
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5. Bus Analysis
(cont'd)

d) Protocol Analyzer 12C
Data Format Analysis

Protocol Analyzer 12C

Data Format dialog box

PROTOCOL ANALYZER I2C

Eonfigurationl Timingl Packet Data Format | Hegisterl

Data: " Binary " Decimal % Hexadecimal = ASCI
Slave Addr: " Binary " Decimal ' Hexadecimal = ASCI
Reg Addr: ' Binary " Decimal ' Hexadecimal = ASCI
QK I Cancel | Drefault | Help |

Users can set the Data Format of the Data, Slave Addr and Reg Addr as their requirements.
When selecting the option, Activate, the data formats are decided by the settings in the
Protocol Analyzer; when not selecting the option, Activate, the data formats are decided by

the settings in the main program.
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5. Bus Analysis
(cont'd)

3. UART Analysis

a) Software Basic Setup
of Protocol Analyzer
UART

Step 1

Step 2
Step 3

Protocol Analyzer UART
Configuration dialog box

The UART, which stands for Universal Asynchronous Receiver/Transmitter, is a serial
asynchronous protocol. The UART is often time-integrated into PC communication devices,
and it usually equips an EEPROM (Electronic Erasable/Programmable Read Only Memory)
for error checking proposes with other chips. There are two concepts about UART which
must be understood before performing any further tasks.

The UART protocol will first translate a parallel data into serial data, for the UART requiring
only one wire to transmit signals. The transmission starts at a triggered Low position, and
there are 7 or 8 bits of data following afterwards. To halt a transmission, it requires a signal
or multiple bits of logic ‘1’. Odd number bit transmission requires odd parity error checking,
and even number bit transmission requires even number error checking. Following the parity
check is another data translation from serial data to parallel data. UART also generates an
extra signal to indicate receiving and transmitting conditions.

Furthermore, since UART is an asynchronous communication protocol and data
transmission may not be in bytes, a complete UART signal Packet must consist of Start,
Data, Parity, Stop, Baud Rate and TXD segments. They are as following:

Start: When TXD is changing from HIGH to LOW voltage (1 bit).

Data: Users must decide the size of signal Packet segment from 4 to 8bits.

Parity : This performs three types of parity checks: odd parity, even parity, and none parity.
Stop : This occurs when TXD is at high voltage. This is adjustable; this is set to 1 or 2.
Baud Rate : This is the data transmission speed according to the initial condition of START.
TXD: This is the transmission direction. It is MSB =» LSB by default.

Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in 8 Logic
Analysis (&‘_’3 The Setup of the Frequency should be higher, but not too far away from
the Baud Rate of the test board ).

Set up Either Edge as the trigger condition on the signals which are connected to the Tx pin
or the Rx pin of the tested UART board.

Set up the Protocol Analyzer UART dialog box. The Protocol Analyzer UART dialog box is
set as the steps of 12C.

PROTOCOL ANALYZER. UART 5'

{ Confiaurafion | packst | Dita Format | Register |

— Pin Azzignment

Channel: SDA -

— Protocol &nalyzer Property

Parity Check: INone Parity ,l Data |9—_|' Baud Rate: lﬁSBDD <1 auto
Length:
Stop Bit: |-| 'l Perzentage I?Uz vI [Min: Thps, Maw:10Mbps]

Sample:

Tranzmiszion ILSB->MSB 'l ™ Data Reverse Decoding

Direction:

— Protocol &nalyzer Color

Start D ata

] I Cancel | Drefauilt | Help
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Step 4

Data Waveforms MSB-

>LSB and LSB->MSB

Without using the reverse
data level to decode

Using the reverse data
level to decode

Step 5

Step 6

¢

Waveform Analysis

Set the UART Configuration dialog box

Pin Assignment:
UART only needs one channel to decode the signals, the default is AO.
Protocol Analyzer Property:

Parity Check: There are three options on the dropdown menu: Non e Parity, Odd Parity
and Even Parity, and the default is None Parity.

Data Length: Set the Data Length in the range from 1 to 56.

Stop Bit: Select the Stop Bit from the three options: 1, 1.5 and 2, and it is stopped in
the High Level.

Percentage Sample: Users can select the Percentage from the options ( 50%, 60%,
70%, 80% and 90%) on the dropdown menu, and the def ault is 70%.

Transmission Direction: Set the Transmission Directi on to MSB->LSB or LSB->MSB.

=8 Busl (UART]| 50 @ DATA llllullux sToP XSTARTX DATA @ 11100001 sToP

AL B B =4 \—‘

= —EUART pad |- & | UNKNOW X:X DATA 3 11000001 UNKNOW
- AL B 3 &

Baud Rate: The dropdown menu has options as below: 110, 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800 and 921600. Users can select the
desired value from the menu. At the same time, The Auto can be selected to calculate the
Baud Rate automatically (If the Auto is selected, the Baud Rate will be calculated and
displayed on the Configuration dialog box automatically.)

Data Reverse Decoding: When the option is selected, the data will be decoded in reverse.

=] -—(UART ‘v b ‘v UNKNOW X STERT X DATA @ 10110000 )‘

ra X P ‘

= —(UART .

oewd %

UNKNOW START X DATA @ 10000000

E
[

Protocol Analyzer Color:
Users can vary the colors of the decoded packet.

Press OK to exit the dialog box of Protocol Analyzer UART.
Click Run to acquire the UART signal from the tested UART circuit.

Click B icon to view all data, and then select the wavefor ~m analysis tools to analyze
the waveforms.

B pC-Based Logic Analyzer 32128 Standard ¥3.10(CND1) (S/N:00000000001) - [uart.als] n 1ol
% Ele Bus/Signal Trigger Runigtop Dsta Iock window Help =18
DB S [ma 2@ m| e [[[resk] e o [100MHz <] e ] [[50% <] e &% Page | <] count |
@B B @] k8O ® 3| [rese0ra] X R B B LY & [ B e 21|85 o |Heignt [30 <]| TriggerDelay
Font Size ||? j‘ )
Sealer!1.658072us Display Pog:812.398423us APos-1.16453ms > A-T=1.16453ms || A-B=300ns |~
. . - v : : B
Bus/Sidnal Trigger || Fiter ‘l 579, 235905(637.527 305695, 8177041764, 1 0806 412 3964230670 GRGVE 28 9791 421987, 26960111, 04556ms _ 1,10388ms — |
= —— BusTIUART ‘ & ‘ Start
o G | |
P b &
- Fhran B @
A3 83 = @ -
& AL B o]
# 85 5 = &
& BE o Bl &
# AT AT b @
& BOBD B @
#8151 I ®
# B200 i @
B3 v @
< 304 S O Y | ;lLI
Ready [End |Connected %
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5. Bus Analysis
(cont'd )

b) Protocol Analyzer
UART Packet Analysis

Protocol Analyzer UART

Packet dialog box

UART Packet List

Configuration Facket | Data Formal' Hegister'

Item
¥ Data

¥ Desciibe

Colar

Item

v Paity

Calor

Grs [Mir: 106, Max 10z
|<- Time -)‘
L | URENOW KTV
Ok I Cancel | Default Help

Data: List Data field captured by Bus in the packet display.

Parity : Display parity check in packet.

Describe : Error description to any field (format or data bit).

Packet Idle (Time) : When the check box is selected, the default value is 5ms. Specifically,
when the Packet Idle (Time) is activated, the packet will be divided again according to the

Packet Idle (Time). If the Time Length between the previous packet and the next packet is
more than 5ms, the two packets will still be divided, or the two packets will be merged into

one packet.

It is a Bus Packet List view, which includes 4 formats, which UART happens below. PARITY
clews whether users start PARITY or not.

BLIS Packet List

Setting...l Refreshl Export...l Synch Parameter . .. I

Packet # Name

Packet # Narne

Packet # Narne

Packet # Narne
Bus1{UART)

TimeStamp

BuUSL{UART) 21927

TimeStamp

BuUSL{UART) 81164

TimeStamp

BuUSL{UART) 184247

TimeStamp

Data Parity
[ B6 |EvenParity |

Data

Parity Error,should Low

Data

[ D5 |EvenFary |

EC

Parity

Parity

Even Parity

DESCRIBE

&=l

Packetl: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is

Even Parity.

Packet2: It is the state of Parity Error; the DESCRIBE is “Parity Error, should Low ".
Note: Because the Even Parity and the Odd are impossible to present to the same Bus, so
we only take the Even Parity for an example here.

Packet3: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is

Even Parity.

Packet4: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is

Even Parity.

Packet Length : When judging to the start of UART, it is the packet TimeStamp.

Logic Analyzer
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5. Bus Analysis
(cont'd )

State 1: Having Stop

The Unknow Register

The data start is regarded as
is Unknow_End Flag

Packet Timestamp
- 1/
UART -Ism ( DATA = 0331 J
2SS i | N
i x|

Packet Lenath

State 2: No Stop

This Unknew Register

This Unknow Register is iz Unlmow_End Flag,

{The data start iz regarded asz I Packet l generalBus Unknow

[Timest anp.

JJ:..( i/

UART DATA = 06031
RX/TX | | 1 |
b

Facket Length [Stop’s Data Lensth
(1;1.5:2bi1)

If the STOP falls short of condition, it isn't noted down in UART.

Packet Length: From START (Start’s TimeStamp) to STOP (Unknow_End Flag TimeStamp)

Packet Idling Length: Unknow_ End Flag TimeStamp to START TimeStamp.

VIl - 116

Logic Analyzer



Logic Analysis

5. Bus Analysis
(cont'd )

4. SPI Analysis

a) Software Basic Setup
of Protocol Analyzer SPI

Step 1

Step 2

Step 3

Protocol Analyzer SPI
Configuration dialog box

SPI (Synchronous Peripheral Interface) is a parallel synchronous full duplex protocol with a
Bus-like physical interface. This protocol was first developed by Motorola and was generally
used for EEPROM, ADC, FRAM, and display device drivers which are equipped with low
data transmission speed. The SPI data transmission is synchronous in both receiving and
transmitting directions. Although Motorola initially did not define the clocking impulse, it is
commonly seen that the clocking impulse is according to the master processor. In practice,
there are two clocking impulses: CPOL (Clock Polarity) and CPHA (Clock Phase). The
configuration of both CPOL and CPHA decides the sampling rate. When the SPI must
transmit serial data, it initiates the highest bit.

Since SPI is a synchronous communication protocol and data transmission may not be in
bytes, a complete SPI signal Packet must consist of SCK, MOSI, MISO and SS segments
with CPHA and CPOL. They are as following.

SCK: Serial Clock Line (SCL).

MOSI: Master data output, Slave data input (MOSI stands for Master-Out-Slave-In).

MISO: Master data input, Slave data output (MISO stands for Master-In-Slave-Out).

SS: SS stands for Signal Selector of the master device which is to select signals for the
Slave devices.

CPHA: The clock phase (CPHA) control bit selects one of the two fundamentally
different transfer formats.

CPOL: The clock polarity is specified by the CPOL control bit, which selects an active
high or active low clock.

J il i f\_,: 1)

Siazh printt O chane Mine ol nonsan

W st i sl il sl

O 1. 1. 110D
Clack Folarty = O whene doglng sdgess happen

Clock Fhoses = O whers worve ows e sthoart

s et angg NGNS samogd

gy s il

Clock Folarty = 1 whers rising ecdges happen
Clack Fhase = 0 where waove cycle start

M M.nml:d.l.lw:lunw snmmaled

L L LT

Clock Fo Il'.'ll'llv =1 wbrere ising edaes huppqn
Clock Fhase =1 where wove cyole end

Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Logic
Analysis

Set up the Falling Edge on the signal of SS which connected to the Signal Selector (SS) pin
of the SPI tested board.

Set up the Protocol Analyzer SPI dialog box, the Protocol Analyzer SPI dialog box is set as

the steps of 12C.

Packatl Data Fnrmatl Hegisterl

x|

— Pin Assignment——————————————————— - 55 PFin Assignment
SCLK: Isclk 'I (= 55 Channel
DATA: Ih 55 Channel: 38 =
— Protocal Analyzer Property S8 Setting: Low h
Mode: ICPHA:U,CPDL:D 'I " Wirtual 55
Br_ansl_'ms.slon IMSB-)LSB vl Idling Time: 100ns
irection:
[Mir100ns b a=6.554ms]
Drata Length: IB bit
Fill"0" at the LSE when the bit count 7 Doant cere data bit
iz not enough.
 Protocol Analyzer Color
ok I Cancel Diefault Help

Logic Analyzer
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5. Bus Analysis

(cont’d)
Step 4 Set the SPI Configuration dialog box
Pin Assignment:
SCLK: It is the Clock channel, and the default is AO.
DATA: It is the Data channel, and the default is A2.
Protocol Analyzer Property:
Mode:
There are six modes for selecting, which are CPHA=0,CPOL=0; CPHA=1,CPOL=1;
CPHA=1, CPOL=0; CPHA=0, CPOL=1; Rising and Falling.
Transmission Direction:
Set the Transmission Direction to MSB->LSB or LSB->MSB.
Data Length:
Set the Data Length in the range from 1 to 56, and the default is 8.
Fill “0” at the LSB when the bit count is not enough : For example, the value of Data is
“1001111", there is only 7 Bits. When the value of Data is set to 8 Bits, the displayed value
should be 10011110.
SS Pin Assignment:
SS Channel: Select the channel for the SS, the default is Al.
SS Setting: Set the Judgment Level of the SS Channel to Low or High.
Virtual SS: When the SS Channel is not activated, the Virtual SS will be activated. The Idling
Time of the Virtual SS should be set as an auxiliary condition to decode.
Type the idling time of the SCLK signal on the tested SPI circuit.

Idling Time [Bomit o
B
] 1 1w 1

b S
~Jelling Herie idling fime
Protocol Analyzer Color:  Users can vary the colors of the decoded packet.
Step 5 Click OK to exit the dialog box of Protocol Analyzer SPI.
Step 6  Click Run to acquire the SPI signal from the tested SPI circuit.
Q‘g Click B icon to view all the data, and then select the wav  eform analysis tools to
analyze the waveforms.
SPI SI nal B pC-Based Logic Analyzer 32128 Standard ¥3,10{CNO1) {5/ N) [SPLals] i =53]
B ple Bus/Signal er Runjstop To =81x]
D=BE|S||8 & & 4 »"\MH > b [k =] i [[1oMHz =] o o] |[50% =] #% Page [I =] Court |
@-|E @ e 8§ om @ e o] %8 LR [ = | Heignt [30~] | Trigger Delay
Font e fiz_-]
Tor St e . L
Bus/Signal Trigger
o e [ 2]
£sckd| 5
& a1 5
& odaad|
& Aé’u‘; X
# B P
A &
(Eu’Fﬂ: X
#8150 ®
# B2B2 B
A Baulb‘ly;' . A " .
Ready End! | DEMO 7
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5. Bus Analysis
(cont'd)

b) Protocol Analyzer SPI
Packet Analysis

Protocol Analyzer SPI
Packet dialog box

Protocol Analyzer SPI
Packet List

PROTOCOL AMALYZER SPI

Configuration Packet | [rata Fnrmatl Hegisterl

[kem Color

Ok I Cancel Default Help

DATA: List Data field captured by Bus in the packet display.
Bus Packet List

BUS Packet List

Settingml Refresh I Expnrt.‘.l Synch Parameter... |

Data Data Data Data Data Data Data Data Data
(12 |z [ [ | % | o |78 | o0 | o]
D Data Data Data

-m

Data | Data | Data | Data | Dat | Dam

Marme TImvTHmp

Logic Analyzer
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5. Bus Analysis
(cont'd)

Packet Length and Packet Idling Length

1. SS channel is activated

tart of the packel start of the packet
Unknow_Start_riay Unknow_End Falg

fs LESBEET ECRE ‘ (S5 Rizing Edme is the

SCK
3.795us r

s55
DATA p— |

SPI —I—I DATA = OXSE
|

Packet Length

Packet Length
Packet Length: From Unknow_Start_Flag TimeStamp to Unknow_ End Flag TimeStamp

Packet Idling Length: From Unknow_End Flag TimeStamp to Unknow_Start Flag
TimeStamp

2. SS channel is not activated.

Virtual SS is activated 1: Data needs 8-hit; the Idling Time is set as 3us.

Unknow registers
Unknow_End_Flag
\ Z.35%5us isn't data -
SPI 4{ [ — ! Wll s E
i ll,
¥
FL

sCK [—| H |—] u |—| ﬂ r
DATA [
I SBSax

o e =l R D
L L information ofter

" m‘.I 16 3 OB5us

A Packet T.ensth L

If the time length of SCK low

Level is bigger than idling time
it is the timcstomp of data and

data” @ tiieestap the timestamp of next data

Packet Length
Packet Length: From Unknow_Start_Flag TimeStamp to Unknow_ End Flag TimeStamp

Packet Idling Length: From Unknow_End Flag TimeStamp to Unknow_Start_Flag
TimeStamp

Virtual SS is activated 2: Data needs 8-bit; the Idling Time is set as 3us. Don'’t care data bit
is not activated.

Packet Length

Packet Length: From Unknow_Start_Flag TimeStamp to Unknow_End Flag TimeStamp

Packet Idling Length: From Unknow_End Flag TimeStamp to Unknow_Start_Flag
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TimeStamp

Virtual SS is activated 3: Data needs 8-bit; the Idling Time is set as 3us

is activated.

[y - pry— 3550z iz bigger than
ute’ s Timestup idling time ,s0 the nest
}:‘ V‘f LujL] riging edge is the
i tinestanp of data

3.155us 13 bigger than Idling
tine ,howewer the data’s

| |That is the
| lend of the

!
FT’, /

CK 35T

—|_ tib e Mt

ATA L‘E ™ e
|

Packet Length

Packet Length

| |packet.

. Don’t care data bit

Packet Length: From Packet’'s TimeStamp Data to next Packet’s TimeStamp Data

Packet Idling Length : Itis O.

The End dot is Unknown.

Data”s Tiacstaap
iz Packet's
Timestanp.

Unknow iz registered
Unknow_End_Flag

0ATA = (066 I
$Ths i
I ] I 3 e I
L Wi s Ut |1 i | 7
| Packet Length

Packet Length

Packet Length: From Packet’s TimeStamp Data to next Packet’'s TimeStamp Data

Packet Idling Length: It is 0.

Logic Analyzer

VIl -121



Logic Analysis

5. Bus Analysis
(cont'd)

5. 1-WIRE Analysis To increase the Protocol Analyzer feature in order to analyze the Protocol Analyzer 1-WIRE
transmission protocol data. Using LA analysis function, the required serial data can be
converted and presented in the form of Bus. Therefore, the software needs to add a dialog box
S0 as to set up a Protocol Analyzer 1-WIRE dialog box.

Features 1-WIRE is a non-synchronic half-duplex serial transmission, which requires only one OWIO
to transmit data. The typical 1-WIRE transmission structure is illustrated in following Figure.
During the 1-WIRE transmission, the OWIO can be used to transmit data and supply power
to all devices connected to the 1-WIRE. OWIO will link to a 4.7K Ohm Pull-High electric
resistance which is linked to the power supply (3V-5.5V). The transmission speed for 1-
WIRE can be divided into two types, standard and high speed. Every 1-WIRE has a unique
64-bit code for the device to recognize. Therefore, the maximum number of link devices is
1.8; almost unlimited.

Applications Y
st o T r T
Micro-Controller ¥ e e
1™ 1-Wire"™ o™
Ti Teve i Temg 3
Srmsor Sensor i Gemsar 3
................ i

1 z i W

1-WIRE is commonly applied to the EEPROM and to certain sensor interfaces.

Protocol Analyzer Signal
Specifications Parameter Value

Name of Protocol Analyzer 1-WIRE

Required No. of Channels 1

Signal Frequency Not fixed, around 10K

Appropriate Sampling Rate 1MHz

Same Data Time Per Bit oYes  mNo
Name of Syn. Signals owl0
Data Verification Point 30 us after the falling edge signals
Protocol Analyzer 10
Description Name Function
owIO The only I/O transmits Reset signals and data.

Protocol Analyzer
Electrical Parameter Min. Typ. Max. Unit Note
Specifications

Every IC varies
High-count Voltage 2.8 5.2 \Y according to the
Pull-High voltage.

Low-count Voltage 0 \%
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5. Bus Analysis
(cont’d)

Protocol Analyzer 1-WIRE Format Description

Two speed types of 1-WIRE: Standard: 1MHz (1us) High: 5MHz (0.2us)

Four types of 1-WIRE Signals:
1. Reset:

Every communications period starts with Reset signal. Master will send a
Reset Pulse so that all the Slave devices on the 1-WIRE Protocol
Analyzer enter into recognition status. When one or many Slaves receive
Reset Pulse, a Presence Pulse signal will be sent back from Slave,
indicating receipt of the signal.

2. Write 0: Send a “0” bit to Slave (Write 1 time slot).
Write 1: Send a “1” bit to Slave (Write 1 time slot).
4. Read Data:

w

“Read data sequences” resembles “Write time slot.” However, when
Master releases BUS and reads data from Slave devices, Master creates
samples from BUS status. In this way, Master can read any 0 or 1 bit from
Slave devices.
Four signal types are described respectively in the following:
1. Reset:
(1) When Master starts communicating with Slave, Master first sends a low-
t

count Reset Pulse (TX) of ~RSTL  (Standard speed: 480us; High Speed:

48us) for a period of time.

MASTER TX "RESET PULSE" MASTER RX “PRESENCE PULSE"

| g »ld »
ot Lan »,
I
|
|

" toe .

VeuLLue il .

V=U_LUP MIN _\‘ /P

Vigmm
|
Vi wax / \
o : \
L] tRS_L ¥ 4_t=’DL —»
—p I fe—
—H feon [
= RESISTOR e [VIASTER DS2432

Fig. Master TX Reset Pulse and Master RX Presence Pulse

(2) Then, Master releases Protocol Analyzer and enters the RX mode.
Through high- pull resistor, 1-WIRE Protocol Analyzer is pulled back to the
high status.

(3) Then, Master detects a rising ecige from the Data Line when every slave
will wait for a period of time ( PDH ) (standard speed: 15-60us; high
speed: 2-6us) and send back a Presence Pulse to Master
( PDL )(standard speed:60-240us; high speed: 8-24us).

(4) Finally, the 1-WIRE Protocol Analyzer will be pulled back to the high
status through the resistor.

(5) Meanwhile, Master can detect any online Slave.

(6) From Fig4-95, the low count Reset Pulse and Presence Pulse signals can
be clearly seen.
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2.

)

—— "~ -

HE

Write Data:
(1) To initialize Write Data, Master will convert the Data Line from the high

e A

-

_Reset/Presence Detact Sequence (a8 In Figure 2)

L.oov

|
-
™ TO0HT LIII/! i\é

Fig Reset/Presence Detect Sequence

logic to the low.
(2) There are two types of Write time slot: Write 1 time slot and Write 0 time

slot.

/

—>

(3) During a write cycle, all Write time slots must have duration of at least

60us and a recovery period of 1us.

(4) When the 1/O line goes down, Slave devices create samples from 15-60

us.

A. Write 0: If the sampling is low, 0 is generated as in Fig4-98:

Write-zero Time Slot

4 fsior ¥ l—frec—o
Veuwr '
VPLLLJP MIN _\\ i
VH MIN L DSZ432 _) \
Ve Sampling Window
v —
- DBy RESISTOR
(OD: 2 ps) 60 ps -

——— (0D:6ps) — m ASTER
+ towo

Fig - Write-zero Time Slot

B. Write 1: If the sampling is high, 1 is generated (Note: Read 1 is of
a similar waveform pattern) as :

Write-one Time Slot
VPJL N 4 ts_oT >I< IR(;;C—D
PLL\\.JJF MIN _\‘ / P
IHMIN D82432
Vi Sampling Window
oy [ \
—fLow1 -
15115 — RESISTOR
(OD:21s) B0ps | |memm HASTER
e (OD:6ps) —

Fig - Wrote-one Time Slot
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Read Data:
(1) When Slave reads data, Master will generate a Read time slot.
(2) To initialize Read Data, Master has to convert Data line from the high logic
to the low.
(3) Data line must be kept as low as 1us.
(4) The Output Data of Slave must be 14us at most.
(5) To read from 15us where Read slot starts, Master must stop driving I/O.

Read-data Time Slot
- tstor 4>|-<— tREC —M=f
VeuLLUp {f
V/RULLUP MIN \ / / U ‘\
Ll MASTER*
4—SAMPLING
ViL i WINDOW
s / 7 \
tsu tRELEASE
[ tLowR —
[ tRoV >

—— RESISTOR m [ASTER DS2432 ‘

Fig - Read-data Time Slot

(6) When Read Time Slot ends, 1/0 Pin will be pulled back to the high count
through the external resistor.

(7) During a write cycle, all Write time slots must have duration of at least
60us and a recovery period of 1us.

Typical 1-WIRE Conversation model can be summari  zed as below:

A typical 1-Wire conversation
Firge] Pulse Presancs Puises Naul Fedal Pute

()

|
II FONID READ OF WRITE DATA
|

A
Rl Sequencs
BT RO FLNCTION B-Hits 0! MEMURY
Comnirand Code (Unique FUNCTION
dovicn o sebecind) Command Codn

Tragrom L rrpical 1= e commnuicesee segaence

Fig4 - A Typical 1-WIRE Conversion

(1) Master keeps Protocol Analyzer at low signal (standard speed: 480us;
high speed: 48us) as the Reset Pulse.

(2) Then, Master releases Protocol Analyzer and locates a Presence Pulse
responded by any online Slave.

(3) The above two points are Reset Pulse and Presence Pulse, which can be
put together as a Reset Sequence.

(4) If Presence Pulse is detected, the slave location will enable Master to
access Slave using the Write 0 or Write 1 Sequence.

Logic Analyzer
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5.

1-WIRE Serial Number:
(1) Every 1-WIRE Slave has a unique laser memory.
(2) The serial number is 64bits.
(3) The serial numbers are 8bytes in total, located in three individual, which

are illustrated as below:

MSB

Bd=bit *Registration” ROM number

L5B

B-h

MER

it ClRC 48-bit Serial Number

| 5K | W5k

| 5H

s=bit Family Code

MS1 LshH

(4) Starting from LSB, the first byte is for family code, which is used to identify

(5) Next, the 48bits is the only address for storage.
(6) The last byte, MSB is used to store CRC.

product categories.
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5. Bus Analysis
(cont'd)

a) Software Basic Setup
of Protocol Analyzer
1-WIRE

Protocol Analyzer 1-WIRE
Configuration dialog box

PROTOCOL ANALYZER 1-WIRE il
Packet | [ ata Format | Feqister |
— Pin Aszignment — Protocol Analyzer Color
0w 40 d Feset Pulze

Presence Pulse -_|
— Protocol Analyzer Property
Data
Connect Speed: IS tandard(1 us) - l -_|

Transmizsian IMSB->LSE vl - Sampling Position
Drirection:

Data Length: |8 bit

[bdin: 1 hit,M &= 32bit) [Min:T kax:120)

ak I Cancel | Default Help

Set the 1-WIRE Configuration dialog box.

Pin Assignment:

1-WIRE only needs one channel to decode the signals, and the default is AO.
Connect Speed:

The Connect Speed can be set to Standard(1 us) or High(0.2 us).
Transmission Direction:

The Transmission Direction can be set to MSB->LSB or LSB->MSB.
MSB->LSB: From High Level to Low Level.

LSB->MSB: From Low Level to High Level.

Data Length:

The Data Length can be set in the range from 1 to 32-bit, and the default is 8-bit.
Sampling Position:

The Sampling Position can be set in the range from 1 to 120us, and the default is
30us.

Protocol Analyzer Color:

Users can vary the colors of the decoded packet.

Logic Analyzer

VIl - 127



Logic Analysis

5. Bus Analysis
(cont'd)

Protocol Analyzer 1-WIRE
Configuration dialog box

Step 1

Protocol Analyzer
1-WIRE Channel Setup

User Interface Instructions

Set up the Protocol Analyzer 1-WIRE dialog box which is set as the steps of 12C.

PROTOCOL ANALYZER 1-WIRE 5'

acketl Data Formatl Hegisterl

— Pin Assignment — Pratocol Analyzer Color

0wi10: A0 i Reszet Pulse

Presence Pulse
— Pratocol Analyzer Property

Connect Speed: IStandard['I ug) 'I
IMSB-}LSB 'I

Data

Tranzmizzion

JELED —Sampling Position
Direction:
SR LLLL LT
Data Length: |8 bit IBD uz l'
S
1L
[Min:Thit M ax:32hit) [Min: T Max:1200
QK I Cancel Default Help

Select Channel

1-WIRE has only one OWIO. Select the channel that it is to link the OWIO.

PROTOCOL ANALYZER 1-WIRE 5'

i

anfiguration

Reaqister I

in Assignment — Protocol Analpzer Color

D0 Reset Pulse

Presence Pulze
— Protocol Analyzer Froperty

Connect Speed: IStandard[‘I us) vl
IMSB->LSB vI

Data Length: |8 hit |3EI us

Data

Tranzmission
Direction:

— Sampling Position

A

[bdir: 1 it b 2 32hit) [Mir: 1 b a1 200

o]

Cancel Default Help
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5. Bus Analysis
(cont'd)

Step 2 Set the Connect Speed

Protocol Analyzer 1-
WIRE Connect Speed

Setup

< otocaol Analvzer PropertyA

Packet | Data Format | Register |

— Pin Aszignment

OwA0: Al -

onnect Speed:  |Standard(1 us) -

Transmission MSE-LSE -
Direction:

PROTOCOL ANALYZER 1-%IRE

— Pratocol Analyzer Color

Reset Pulse

Presence Pulse

Data

x|

— S ampling Position

Data Length: IB bit

(Min: Thit,M &= 32bit)

us

—
E1(E]

[Min:T kax:120)

[0 I S

Ok I Cancel Drefault

Help

Step 3 Set the Transmission Direction

Protocol Analyzer 1-
WIRE Transmission

Direction Setup

- -
< Transmission IMSB-)LSB ,l
~ Qllectlon:

PROTOCOL ANALYZER 1-%IRE

Packet | Data Format | Register |

— Pin Aszignment

OwA0: Al -

— Protocol Analyzer Property

Connect Speed: IStandardH us] 'l

— Pratocol Analyzer Color

Reset Pulse

Presence Pulse

Data

— S ampling Position

Set the Transmission Direction as either MSB -> LSB or LSB -> MSB.

x|

Dat i [0 L ik Sl
e
(Min: Thit,M &= 32bit) [Min:T kax:120)
ak I Cancel Default Help

1-WIRE has two modes: Standard(1 us) and High(0.2 us). The speed setup according to
the specifications of the object to be tested and the default mode is standard.
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5. Bus Analysis

(cont’d)
Step 4  Set the Sampling Position
Users can slightly adjust the sampling position of 1-WIRE. This feature is applicable when
the signal cannot be decoded. The default value is 30us.
Protocol Analyzer 1- x|

WIRE Sampling
Position Setup

Packetl Data Formatl Hegisterl

— Pin Assignment — Pratocol Analyzer Color

0wi10: A0 i Reszet Pulse

Presence Pulse
— Pratocol Analyzer Property

Data
Connect Speed: IStandard['I ug) < I
Transmission ——[\155 51 58 -] %ition
Direction: v/

Juns

N
Data Length: |8 b |3U uz r_w_

S
N 1L
[Min:Thit M ax:32hit) in:1.Max:120)

QK I Cancel | Default | Help |

Step5 Set the Data Length

This function decides how many bits of data can be combined as one set of figures. The
default is 8 bits, and the maximum is 32bits.

Protocol Analyzer 1-
WIRE Data Length Setup

PROTOCOL ANALYZER 1-%IRE il

| F"acketl Data Formatl Hegistell

— Pin Aszignment

— Pratocol Analyzer Color

Owil0: Al A Reset Pulse

Presence Pulse
— Protocol Analyzer Property

Data
Connect Speed: IStandardH us] 'l
Transmission — [1455 5 56 | ~ Sampling Position
Direction:

Data Length: IB bit |3D uz w
10U
el
(Min: Thit,M &= 32bit) [Min:T kax:120)

ak I Cancel Default Help
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5. Bus Analysis
(cont'd)

b) Protocol Analyzer 1-
WIRE Packet Analysis

PROTOCOL ANALYZER 1-WIRE |

Configuration  Packet IData Formatl Hegistell

Protocol Analyzer 1-WIRE
Packet dialog box

Ikem Calor

v Describe

Drefauilt | Help |

o]

Cancel |

That is the new View; the below View includes several formats that 1-WIRE can happen; it
describes Data number and their positions.

BUS Packet List E

Setting. .. | [ Refresh | Export... | | Synch Parameter... |

Protocol Analyzer 1-WIRE

Packet List Parkat # Hame: TimeStarmp Data il
- 33 96 30 95 03 00 02 48 BY FF FF FF FF FF FF 04 00

Packet # Hame TimeStamp

Data
Data
23 96 30 95 03 90 02 48 BF FF FF FF FF FF FF 04 00

Data

33 06 30 95 03 90 02 43 8F FF FF FF FF FF FF 04 00

P —_
33 96 30 95 07 90 D1 48 2F FF FF FF FF FF FF 04 00 [

Packet 1:

Packet 2:

Packet 3:

Packet 4:

Packet 5:

It is commonly normal Data, which includes 1 “Data”.

It is commonly normal Data, which includes 1 “Data”.

It is commonly normal Data, which includes 1 “Data”.
It is commonly normal Data, which includes 1 “Data”.

It is commonly normal Data, which includes 1 “Data”.

Packet and Idling Length: Packet’s TimeStamp is reset.
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5. Bus Analysis
(cont'd)

6. HDQ Analysis

Increase the Protocol Analyzer feature to analyze the Protocol Analyzer HDQ transmission
protocol data. Using LA analysis function, the required serial data can be converted and
presented in the form of Protocol Analyzer. Therefore, the software needs to add a dialog
box so as to set up a Protocol Analyzer HDQ dialog box.

HDQ Introduction

1. Introduction  Features

Protocol Analyzer HDQ is a non-synchronic half-duplex serial transmission, which requires
only one HDQ and uses a quasi-PWM (Pulse Width Modulation) to verify the serial data.

Applications
HDQ is commonly applied to the display interface for battery management.

2. Protocol Analyzer
Signal Specifications Parameter Value

Name of Protocol Analyzer HDQ

Required No. of Channels 1

Signal Frequency Not fixed, around 12MHz, 13MHz and 19,2MHz

Appropriate Sampling Rate | 100MHz

Same Data Time Per Bit oYes mNo

Name of Syn. Signals HDQ

Low signals [1190us converts to High

Data Verification Point .
signals [J40us

3. Protocol Analyzer 10

Description Name Function
HDQ The sole I/O transmits Host and BQ-HDQ statusand d  ata.
4. Protocol Analyzer
Electrical Specifications Parameter Min. | Type | Max. | Unit Note
Logic Input High 2.5 \%
Logic Input Low 0.5 \%

VIl - 132 Logic Analyzer



Logic Analysis

5. Bus Analysis

(cont’d)

Host to BO-HDQ

Analysis

Break

Pulse from Low to High

Address

Read/Write

BQ-HDQ To Host

Signal from

Protocol Analyzer HDQ Format Description

The format changes according to the pulse width, so the display must refer to the defined
pulse width. Protocol Analyzer HDQ is made up of 16 bits signals. Firstly, after the period
of status signals, a device will be installed for the 7 bits address through the Host so that 1-
bit signals can be read or written. After a response time of high signals, data will be exported
in 8 bits format with the data and location content from LSB to MSB. The following is the
Host to BQ-HDQ analysis.

Send Host to BQ -HDQ Send Host to BQ-HDQ or
' Receive from BQ-HDQ

CDMR H Data —» | —tRR
- Address 1 R
Lse MSE
i1 Bito | | Bit7

N Y e ) e ey Ay Y Y

Address-Bit T TSz e — e
Start-bit il Stop-Bit

1 [ I

Protocol Analyzer Format

This is the initial bit for the Protocol Analyzer HDQ: after Low signal lasting a period of t (B),
it is then converted to a High signal lasting a period of t(BR). The length of Low signal is no
less than 190us whereas the High signal is no less than 40us.

T L)

B EFp —

The Address comprises 7 bits. The initial Low signal lasts a period of t(HW1) and if the write-
0 status continues through the end of the t(HWO) period, the signal will convert to High and
last throughout the period of t(CYCH), as shown by the dotted line in the following figure.
Conversely, if it is the write-1 status, after t(HW1) period of time, the signal will convert to
High and last throughout the period of t(CYCH), which is of 1 bit and no less than 190 us.
The t(HW1) range is from 0.5us to 17us and no more than 50us. The t(HWO0) range is from
86us to 100us and no more than 145us.

Read/Write is 1 bit. 0 and 1 are displayed in the same way as the above description.

T (RSPS)

The High signal lasts a period of 190us-320us. The following 8-bit data is Send Host to BQ-
HDQ or Receive from BQ-HDQ Data.

Data

Made up by 8 bits, and it is Send Host to BQ-HDQ or Receive from BQ-HDQ Data. It
operates in the same way as in 2.2 and the data is from LSB to MSB.

If the data transmission is read by BQ-HDQ To Host, the initial Low signal lasts a period of
t(DW1) and if the write-0 status continues through to the end of the t(DW1) period, the signal
will convert to high and last throughout the period of t(CYCD), as shown by the dotted line in
the following figure. Conversely, if it is the write-1 status, after t((DW1) period of time, the
signal will rise and last throughout the period of t(CYCD), which is of 1 bit and ranges from
190us to 260us. The t(DW1) ranges from 32us to 50us and no more than 50us. The t(DWO)
ranges from 80us to 145us.

BQ-HD

to Host

Logic Analyzer
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5. Bus Analysis
(cont'd)

a) Software Basic
Setup of Protocol
Analyzer HDQ

Protocol Analyzer HDQ x
Configuration dialog | e |
bOX acket ata Format eqizter
r— Fin Azsignment
Channel: Al -

— Time Settings{us]

Break: J190 to {1000000 Recoven: |40 to 1000000
Hast 1 o to |70 Device1: |0 to |70
Host 0 |30 to 180 Device0: 60 to 180
Host Bit: J130 to [260 Device Bt [190 to 260
¥ Response: J130 to 320 Remark: 1000000 is infirite

r— Protocol &nalyzer Color
Ereak Recovery Address Fiead frite Data

QK I Cancel | Drefault | Help |

Set the HDQ Configuration dialog box.
Pin Assignment:

HDQ has only one signal channel, therefore it only specifies the name of the channel
and marks the selected channel.

Protocol Analyzer Name: Display the name of the selected Bus.
Channel: Preset as AO.
Timing Settings(us) :
Set the time for Break, Address, Read, Write, Data and Recovery.

Protocol Analyzer Color : Users can vary the colors of the decoded packet.
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5. Bus Analysis
(cont'd)

Open the LA operation

interface

Sample the HDQ

signal or open the
sampled waveform.

Arrange the signal
channels into Bus.

Operating Instructions

£% pC-Based Logic Analyzer 32128 Standard ¥3.10{CNO1} (5/N:) - [LaDocl] ;lgl_xl
B Flle  BusiSignal Trlgger RunfStop  Data’ Toos Window Help o = B

O IléH [»opp H 2K =] i [[100MHz <] e m|j|sn% ]% % Poga 1| =] Count |

@ -] = JW & 10ns g = H BT ‘H | Height [30 JHnggerDe\ay

Font Size |12 =

Sraledons Display Pos:0ns APos-160ns = A-T=150ns |+ A-B=200ns |v
Total:20.48us Display Range-250ns ~ 2. B Pos:i50ns v B-T=150ns |+ ‘Compr-Rate:MNo

Bus/Signal Trigger. || Filter s T}E%n L, s SOy ‘ﬂé‘ . ‘%ﬁ.&, | #ns IQEUml!—

- /e ElY R

L #ATRI e o]

Faze ] ]

K38z =] 5
Al M 1 |

S H "

&85 E g :>§

4 b i &

. #BOED = H

S A B "

#8262 ® e

B3 B2 [ #

. & BLEA = M
4 T N T A | 1 » =
Ready [End! | DEMO 7

nounnouum) - [LaDocz] =
==

D@II%HM& 8 ] ]> pb _H1ZHKJ;”\1'4 o |[z00MHz =] [[[50% <% 4 Page 1 ] count |

@® - J@‘ & | Jr R & ﬁH 3.687069m | X H TR B TeES e 3 H | Height |3ﬂ jHnggerDe\ay

FontSize  [12 -]

Scale:3 BAT060MS Display Pas:-86 BAGUs 4 P0s:-83 878646ms v A-T=83876645ms | v A-B=1560ns |+
Total:167.594055ms Display Range-83.883685. B Pos-83.878485md™ B-T=83878495ms | v Compr-Rate:255.728

Bus/Signal Trigger || Fiter .“‘73.3?3.““3"4:5? 392703036957 3570:18.52201 s ;»!:QBEU? 13:345581m?B.?SJUZ?r‘riEﬁ,ZH‘S]‘ISrq'?i"B;Eﬁ;ﬁ%zl‘ﬂlﬁdpli‘érr,“:

- /e whl &

L #ATRI e

Faze ] &

A3z ® @
A i @ |

S H ®

&85 E g @

o AT e ] ®

. #BOED = @

S b ®

#8262 ® @

B30 B @

. £ BABA b ® :
4 R O A | | _'I—I
Ready [ [End! [Connected 7

8 [=] 5}

u o i =18l
e [ b pb o [[[reak <] o [z00MHz <] ae  [[[50% <] 4h Page 1 <] count |
- @ ] x B 3.607069m -] % R||; B B T kb (B e o1 |Heim [30 <] |TiggerDelay

Font Size

[i2

|

Gcale3 BBTORAMS
Tolal 167 594055ms

Display Pos -86 BE5US
Display Range -83.883685..,

AP0s-83 878645ms ¥
B Pos-B3 678495mdr

A-T=B3876645ms v
B-T=83878485ms |+

A-B=150ns |+
Compr-Rate:255.728

Bus/Signal

” M ” o H .!7?33?3°‘5“ﬂ'3$22?3".'$3i?§?ﬁ'1E'EF%NJW‘-"?!E
T

) e g s s e g

5

..... "FAH

M e TN
Sampling Setup ...
Charinels Setup ...

a LIl

Blis Froperty o,

analog waveform
Reverse

s Frim s Gl

Add Channgl ...

Copy Channel

Delete Channel

Delsts All Channels
Restors Default Channsls

Forrnat Row
Renane

£
rd
Fa
—
7
7
s

& B202

®

L

@

# B4 AL

8

4

FT N [ETE

| p

Ready

[End! {Conmected 4

Logic Analyzer

VIl - 135



Logic Analysis

5. Bus Analysis
(cont'd)

Select Bus Property
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5. Bus Analysis
(cont'd)
b) Protocol

Analyzer HDQ
Packet Analysis

Protocol Analyzer
HDQ Packet
dialog box

PROTOCOL ANALYZER HDO)

Configuration

Item

ata Format I Fegizter I

Calar

Item

Calar

[V Break -_| v wiite -_I
¥ Recoveny -_| ¥ Describe -_I
¥V Address -_|
’TI Cancel I Drefaulk I Help |

Iltem: Select the content which needs to display in the Packet List, which includes Break,

Recovery, Address, Data, Read, Write and Describe.

Color: Set color for items which needs to display in the packet list.
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5. Bus Analysis
(cont’d)

7. CAN 2.0B
Analysis

CAN 2.0B Introduction

1. Brief Introduction

2. Protocol Analyzer
Signal Specifications

3. Protocol Analyzer 10
Description

4. Protocol Analyzer
Electrical Specifications

Add Protocol Analyzer function to analyze CAN 2.0B transport protocols data. CAN 2.0B
serial transmission, there are two signal channels, CANH and CANL, which match with
baud ratio judge serial data. If you want to change serial data into Bus format, you need to
analyze this function with LA. a dialog box needs to be added; you should set up a Protocol
Analyzer CAN 2.0B dialog box.

Features

CAN 2.0B (Controller Area Network) is an Asynchronous Transmission Protocol. It costs
low, sky-high use rate, far data transmission distance (10KM), very high data transmission
bit (1M bit/s), sending information without appointed devices according to message frame,
dependable error disposal and detection error rule, message automatism renewal after
damage, and node can exit Bus function on the serious error .

Applications

CAN 2.0B is used for automotive electronics correlation systems connection.

Parameter Value
Name of Protocol Analyzer CAN 2.0B
Required No. of Channels 1

Signal Frequency

Not fixed, around 12MHz, 13MHz and 19,2MHz

Appropriate Sampling Rate 100MHz
Same Data Time Per Bit oYes =mNo
Name of Syn. Signals CAN 2.0B

Low signals [1190us converts to High

Data Verification Point . -~
signals [J40us

Name Function
CANL The main signal source of transmission data
CANH Signal is opposite to the signal source of transmiss ion
data
Parameter Min. Type Max. Unit Note
Logic Input High 2.5 \%
Logic Input Low 0.5 \%
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5. Bus Analysis
(cont'd)

CAN 2.0B Frame
Specification

Basic Data Frame

Start of Frame

Arbitration Field

Control Field

Data Field

CAN 2.0B can separate into frames as follows: Data Frame, Remote Transmit Request
Frame, Error Frame, Overload Frame. Because CAN2.0B is transmitted by the format of
different signals, the signal can separate into CANL and CANH, and the signal direction of
CANH is opposite to that of CANL. Next we analyze CAN 2.0B signal with the standard of
CANL.

Data frame can be divided into Basic CAN and Peli CAN, Data Frame of Basic CAN
transmission. As follows, message data can be separated into Start of Frame (SOB),
Arbitration Field, Control Field, Data Field, CRC Field, Ack Field, End of Frame.

Every Start of Frame must be 0, which means asking far data to come back.

Identifier is 11bits; its function is the sequence when transmitting signal, numerical value is
lower, the priority is higher, and the array is from ID-10 to ID-0, and the numerical value is
not all from ID-10 to ID-4, finally RTR(Remote Transmit Request) is the judgment bit of
transmission or Remote Transmit Request. When RTR=0, it denotes that the data goes out;
when RTR=1, it means asking far data to come back.

Control Field consists of 6 bytes, including Data Length Code and two Reserved Bits as Peli
frame for future expansion. The transmission reserved bit must be 0. Receiver receives all
bits combining 1 with 0. As the below figure, IDE and RBO of Control Field are Reserved Bits
which must be 0 and the latter 4bits are only 0-8 which denotes the data behind will transmit
several bytes data.

6 8N (0 <N <8)

Control Data
Field

: | | I:lits | ‘ ) |
Data

Length

Code

Reserved Bits

The Data Field consists of the data to be transferred within a Data Frame. It can contain
from O to 8 bytes, and each contains 8 bits which are transferred MSB first.
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5. Bus
(cont'd)

Analysis

CRC Field 16bits CRC, the last is a delimiter, and the default is 1.

Ack End of
Field Field Frame

1[N IIIW‘IIII

Ack Field That is the return signal of Receiver, which has 2 bits, and the final is a delimiter whose
default is 1. If receiving success, Ack will send back 0, then the transmitter knows the
Receiver has received the data.

End of Frame 1111111 denotes end.

Peli Data Frame In the Peli Data frame, Data Frame as follows, the frame of message is separated into Start
of Frame (SOB), Arbitration Field, Control Field, Data Field, CRC Field, Ack Field, End of
Frame. However, the parts of Arbitration Field have much more than 18bits and the SRR

and IDE are 1.

Arbifration
Field

: ”I&"j‘ 38
e ||| L7

11 msh 181sh 4 bits 15 bits
Idenifier g Data CRC

Remote Transmit When RTR=1, it denotes Remote Transmit Request Frame, at this time, DLC3...DLCO are
Request Frame the Data bytes of return data. And the frame doesn’t have Data Field.

12
Arbitration CRC Ack End of
Field Field Field| Frame
|
39 3

EEEEEEREE NERVANER

Start of Frame

o
e
i

15 bits
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5. Bus Analysis
(cont'd)

Error Frame

Overload Frame

Interframe Space

The Active Error Flag consists of six consecutive Data Field ‘dominant’bits. Dominant bits
violate the law of bit stuffing. All bits can produce Error Frame after recognizing bit stuffing
wrong, the Error Frame called Error. Corresponding Error Flag Field includes sequence bits
from 6 to 12 (which produces by 1 or more nodes). Error Frame ends in Error Delimiter field.
After Error Flag sends out Bus actively to get the right state, and the interrupted node tries
its best to send abeyant message Error Delimiter. Error Delimiter consists of eight

‘recessive’ bits and allows Bus node to restart Bus transmission after Error happens.

|‘7E rr0r4’| Emor 4’|
Flag Delimiter
mmm

5-12 bits

Superposition of

rror Flags

There are two kinds of Overload conditions, which both lead to the transmission of an
Overload Flag. The internal conditions of a node which require a delay of the next Data
Frame start during the first bit of Intermission. Overload Flag can send six ‘0’, which may
damage Intermission format so that it makes the other nodes know node sending Overload
Flag at this time. When Overload Flag is sent out, Overload Delimiter can send eight ‘1’,
others send seven ‘1'after finishing either.

Oveﬂcad
Flag

Overload
Delimiter

12 bits

Sup-erp05|t|0n of
Owverload Flags

Interframe Space is divided into Intermission and Bus ldle. Intermission is three ‘1. It is
impossible to send any message during this time, except Overload Frame. The Bus is
recognized to be free; the period of BUS IDLE may be of arbitrary length. And any station
having something to transmit can access the Bus. When a node is at the state of ‘error
passive’, the node will send eight ‘0" after INTERMISSION and other node have the chance
to retransmit themselves information.
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5. Bus Analysis
(cont'd)

a) Software Basic Setup
of Protocol Analyzer
CAN 2.0B

Protocol Analyzer
CANZ2.0B Configuration
dialog box

PROTOCOL ANALYZER. CAN 2.0B ﬂ

| F'acketl Data F-:-rmatl Hegisterl

r— Pin Azzignment Start Packet Format
Protocol Analyzer Mame:  Busl
ratocal Analyzer MName us & 111Bit Stat
Ch 3 AD hd
Anne € 0Bt Start

— Protocol Analyzer Property

[ DataReverse Decoding

Percentage Sample: B0 -
After End Packet happeng, just begin to
r
analyze
Baud Rate: |12EDDU "I [~ Auto r When CAN D ata for espatision, combing
Basic ID and ID
[Mir: Tbpe b ax: 1 Okbps)

¥ The Delis dizplayd in the CRC Field

r— Pratocal Analyzer Calar

Start Contral CRC Errar ACK
End D Data Ovwerload MACK,

Ok I Cancel | Default | Help |

Set the CAN 2.0B Configuration dialog box

Pin Assignment:

Protocol Analyzer CAN 2.0B only needs one channel to decoding signals, the default
channel is AO.

Start Packet Format: The Start Position can be divided into two formats, 111 Bit Start (the
Start Position is that three bits are High.) and 0 Bit Start (the Start Position is that one bit is
Low).

Protocol Analyzer Property:

Percentage Sample: The Percentage Sample should be entered in the position of the Baud
Rate which is selected from the range between 25% and 75%, and the default of the Baud
Rate is 60%. The resolution can be adjusted to 1%.

Baud Rate: The Baud Rate can be set to Integer or selected from the pull-down menu
(20000, 20000, 40000, 50000, 80000, 100000, 125000, 200000, 250000, 400000, 500000,
660000, 800000 and 1000000) manually, and the default is 125000. If the Auto is selected,
the Baud Rate can be calculated by the main program automatically and displayed on the
CAN 2.0B dialog box.

Data Reverse Decoding : If it is selected, the data can be decoded in reverse.

After End Packet happens, just begin to analyze : If it is selected, the signal will be
decoded when the End Packet appears.

When CAN Data for expansion, combine Basic ID and |  D: If the option is selected, the
Basic ID and ID will be combined.

The Del is displayed in CRC Field: If itis selected, the Del will be displayed in the
CRC Field.

Protocol Analyzer Color:

The protocol analyzer colors can be varied by users.
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5. Bus Analysis
(cont'd)

Operating Instructions  Turn on the user interface of the Logic Analyzer.

User Interface SR " e T
D l\%” W W IEH poob ||l ] | oo ] Hm«- # page | ] count |
S| = m| @] x Rs i - |[Bns Sl [ ae w8 e I [Height [30 ]| TriggerDelay
FortSize  [1i2 -]

Scaleding Display Pos:Ons APos-Thns |~ A-T=T8ns |+ A-B=150ns |+
Total:10.24us Display Range-124ns ~1... B Pos:75nslv] B-T=75ns [+ Compr-Rate:No
BusdSignal s || iRl .‘ s |7A0(|'-)§‘ LS s ‘gé‘., S S ‘7%]@ L Moo ‘mqa‘.‘;
- g R
L FAM ® 4]
a2 i ®
=, A3 a3 4 =
SR b il
s w | = e
&850 7 =
= Sra 4 ®
. #BOED = i)
L £BTE i i)
#8252 B’ "
= lpsea B ®
e o RABA & il
4 hwu:l» 1|'&fr o] wile i r‘
Ready [End! |Connected 4

Sample the CAN 2.0B signal or open the sampled waveform.

CAN 2 OB Waveform P pC-Based Logic Analyzer 322000 Standard ¥3.10(CNO1) (S/N:00000000001) - [LaDoc3] =10fx]
- B Fle BusiSignal Trgger RunfStop Data Iools Window Help =13/%
D ®|S|E & | & 0m| e e o ||[zsec ] i poMHz <]an |[[50% o] 4% page [T 7] count |
@@ m| e kR @] - [[e53995980] % R s BB IE L Be o[ |Heignt [30 ]| TrogerDelay
FortSize iz -]
Seale:25.393508us Display Pos:530.141306uS A P0s-167.7B4565m i A-T=167 764565ms |~ A-B=180ns |
Total:335.476675ms Dizplay Range 104, egsua B Pos:1B7.764415méw B-T=167.764416ms |~ Compr-Rate:265.948
Bus/Signal Trigger: || Filler EEMusTJS 371 2TB 20557A403 1 73514530 wwns\saz 108837784 077888511 D45RBus1 03801 4ma ] WSASBZW.S
- A | =L e T UUUUU—I_IU'UUUUUMUUUUWUUUM
o B ®
2o g &
P AsAg B @
fe ® =]
— £ i &
P 7 ®
S b ®
— #BOEO = @
— £B1E B &
#8282 ® 2
- p3m3 ) =
L £ BEA ® &
4| va”l» <|\Tr 4Q> Ll i .-
‘Ready [Endi |Connected 4

Group the signal channels into Bus.

Grou p into BUS % pC-Based Logic Analyzer 322000 Standard ¥3.10(CND1) (5/N:00000000001) - [LaDoc3] B [l

88 Bl BusiSinal Trigger Runfton Dats Tooks Window Help =18 x]
=H 5|5 g o8 mg b v | [[2seK o] m\||2[l[lMHz ] ||[[50% <5 4 page I 7] coumt |
©-||BE| 2| x B¢ - easoa] e R[5 8B I s [Ble o] Height 30 <] | TriggerDelay
Fontiee  [12 -
Scale:] 4.415003Us Display Fos 288 30006705 AFos-167 7648Tmd~ A-T=1B7.76481ms |+ A-B=180ns |+
Total:335.47701ms Display Range:-72 075014 B Pos-1B7.7647Bmé~ B-T=167.78476ms |~ Compr-Rate:265 643
- =
Bus/Signal ‘ Trigger || Filier ‘i H ‘Es 7207501444144, 150028071 225043288 300057,360.3750711432 450088 S04 525 us576 B001 | WE48 6751 26—

e e 11 0 O

Channels Setup .
L BUS Bl Property .
Analag WaveForm 3

. Reverss
A

Ungraup from Bus )

Add Channel ...
# & Copy Channel
Delete Chaninel
S Delers al channels
AT Restore Default Channels

Format Row 3

4B :
© Renams
# 200 =
R " &
R R = a8
2 =2 25 %
< — [ vl p 4 b4 i »
Ready [End! |Connected 4
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5. Bus Analysis
(cont'd)

Bus Property

CAN 2.0B
Bus Property Setup

Protocol Analyzer CAN
2.0B Setup

Select the Bus Property to set up the Bus Property dialog box .

Based Logic Analyzer 322000 Standard ¥3.10(CNO1) (5/N:00000000001) - [LaDoc3] o [= 53]
# File Bus/Sgnal Trigger Run/Stop Data Tools MWindow Help -5
DB &8 % ||| e e ||[z56K <] dis | [200MHz <] [[[50% <] % #5 page [1 <] count |

@ -|| = & @] & [ | @ - [253995% ] W[ pr B T & [B8 (85 | Heioht 0 o] |TrogerDelay
Fotzie  [12 <

Soale:25.393508Us Display Pos530.141806us  AF0S-167.764568me~
Tolal:335.476875ms Display Range-104 69805, B Pos-167.764415mé~
Fiter

Bus/Signal Trigger
EI* ‘Sampling Setip )

Channels Sstup ...

A-T=167.764565ms |~
B-T=167.784415ms |~

A-B=150ns |+
Compr-Rate;:255 848

10380 41, 4S8 ES |

.
755145503407 BEST A D

fih A

O MR
L 1

£ A1  andogaveform
i . Reverse
- #A2
| Group ints Bus, il
e 43

i Unaroup from Bus. bl L

A addchannel
I, o5 Copy Channe!
| Delete Channel

i £AE Del

| Restore Defauk Channels

Y s |

| Format Row v

L #B0 Rename

i LEB 4 &

- SB2i & @

— B383 = 2]

o wowns [ &
4 Dl =]l i v
Ready [Endt [Connected 4

Select the decoding function of the Protocol Analyzer CAN 2.0B and select OK to confirm.

“* pc_Based Logic Analyzer 322000 Standard ¥3.10(chH01 a1 =10) x|
Runjstop Data To b =l %]
Ry | [256K 7] dis b [[200MHZ <] nu 50% <] #i Page 1 =] count

[ | B - |fpsa9350m o] ¢ R |2 e B it (A ||&5 | Height [30 <] |TriggerDelay

JERIE=R=IEIE
Fonigize  [12 -]

Seale:25.393598us Display Pus530.141906us A Pos-167.764565ms v A-T=167.764585ms |~ A-B=150ns |v
Total:335.476675ms Display Range-104.69805., B Pos-167.764415mi B-T=167.764415ms |~ Compr-Rate:255.948
: O x i
Bus/Signal Trigger || Fher B 11,045 B30 g E4580m
v [ Bus in
. IR ° [ o
I o Bus Cofor Config ..
L i t
ATk, i o I7 | Activete the Letek Furction e U]M
£ A1 bl e
£h200 # & P Reher Brelyes Sottem
A3 L @ e Paramters Config .. ||
# BdsL ] @ &
= = 1 HDQ MODLULE ¥2,07.00(CHO1)
- B =l & 1 12C MODLLE ¥2,02.00(CH01)
i g  SPIMODULE ¥1.13.00(CNOL)
- LA L @  UART MODLILE V2.13,00(chD1)
FATAE b{ @  USB1.1 MODULE V1,62, 00(CNO1)
ZEDED >l @
- sB1a = @
[V Use the DsDp. Find
- sB202 H ]
Lt L 8 Cancel Help
Cpaon e - ot
< Ipllel 1 »lls »lld 1if »
Ready [End! [Connected Y

Double click the CAN 2.0B MODULE V1.32.00 (CNO1) to set the Protocol Analyzer CAN

2.0B dialog box.

PROTOCOL ANALYZER CAN 2.0B LI

onfiguration' Packet I [ ata Farmat I Register I

— Pin Assignment Start Packet Format

Fratocal Analyzer M Busl
rotocol Analyzer Marme: ug & 111Bit Start

Charnel: 0 -
s 0Bt Start

— Protocol Analyzer Property

I Data Reverse Decoding
Percentage Sample: B0 -
u After End Packet happens, just begin to
analyze

Baud R ate: I‘IZEDUU 'l I~ Auto r ‘wihen CAM D ata for expansion.combing
Basic D and [D

Mir:1bps.bd 2w 1 Okby . X
(Min:15ps Ma sl ¥ The Delis displayd in the CRC Field

— Pratocal Analyzer Color
Start Control CRC Errar ACK

End 1D Diata Overload MACK.

ok | Defaut | Hep |

Cancel |

VII - 144

Logic Analyzer



Logic Analysis

5. Bus Analysis

(cont'd)
Click OK in the Protocol Analyzer CAN 2.0B dialog box to complete the CAN 2.0B Setting.
CAN ZOB Decodinq £ pC-Based Logic Analyzer 322000 Standard ¥3.10{CNO1) (5/N:00000000001) - [LaDoc3] =1o] x|
48 Fle Bus/Signal Trigger Run/Stop Dats Tools Window Help: =15 x]
DR S | & 0o @ m | p | |[2s6ek ] de B [[200MAz ] [[[50% <)% #5 Page I <] Count |
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Font Size |12 j|
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Total: 335 47667 5ms Display Range:25.5416520.. B Pos-167 764415msv B-T=167 764415ms |+ Compr-Rate:265.945
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I S A A 1 Y
s &
B @&
B @ |
= @
& &
B @&
B @
& @
i &
B @&
B @
4| ‘\f wila] m| 3Kl | L'll
Ready [End! (Connected 4

Protocol Analyzer CAN
2.0B Packet Analysis

Protocol Analyzer CAN [T TiRi b s e X

2.0B Packet dialog box

Configuration  Packet | Data Formatl Register I

Item

v D
¥ Contral

v Data

v ACK

V¥ MACE

¥ Describe

i !!!!!L!g

-~

Cancel Drefault Help

Packet color can be varied by users.
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(cont'd)

CAN 2.0B Packet List
Displayed with the
Waveform

The Packet displays with the waveform as below:

~imfx]
== x|

£® pr-Based Logic Analyzer 322000 Standard ¥3.10{CN01) {5/N:00000000001) - [LaDoc3]
B Fle Bus/Signal Trigger Run/Stop Data Tools ‘Window . Help:
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Bus/Signal Trigger Filter
B I ® |v
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¥ hran 4 @
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[ B B _lj
il R I Y O 1 »

* SBttH'\ng Refresh | Expnrtml Synch Parsmeter., . |
Packet # MName Tirm mp
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D495 | ACK | Unsatisfied Format

3T EX RE OV ER

Basic ID
283

B0 78 67 56 45 34 23 12

Ready [End! |Cannected
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Introduction to Logic Analysis (cont’d)

6. Compression

The Compression function enables the system to Compress the received signal and has
more data stored in per channel.

Software Basic Setup of
Compression

Compression

Step 1

Set up RAM Size, Frequency, Trigger Level and Trigger Position.

Step 2 Set up the trigger edge on the signal or the Bus to be triggered.

Step 3 Click EB icon, or click the Compression function from the Sampling Setup dialog box then
click Apply and OK to run.

L Sampling Setup ...

Channels Sebup ...

-

iGroup into Bus
Ungroup from Bus

Expand

ollapse.

Format Raw

Rename

r~Clock Source

hsed Logic Analyzer 32128 Standard ¥3.10{CND1) {S,/N:) - [LaDoc1]
Mode BusfSignal Trigger RunjStop Data Tools Window Help

'|m” bbb HIZK j 1 HH]I]KHZ jrw ann

Frequency: I 100KHz bl

=l
-

chronous Clock
External Clock
% Rising Edae Frequencyil | 100Kz
' Falling Edge (Min:0,001Hz, Max: 100MHz)

Mote: The external clock voltage level is the same as the port & trigger level

Char

i Sampling
~RAM Size ——————— ~Compression Mode Signal Filter

RAM Size! |5y - [~ Data Compression
Signal Filter Setup...
nnel number will be

limited to 32

A

ipl | [o]4 | Cancel | RastoreDeFau\tsl Help |

TS e (|- AacE Te+ | B e 2

fé-ﬂ“ Signal Filter Setup, sampling Setup EI

Step 4 Click Run, and then activate the signal from the tested circuit to acquire the result on the
waveform display area. Fig 4-138 shows the result before and after compression has been
applied.

% PC-Based Logic Analyzer 322000 Standard ¥3.10(CND1) {5/N:00000000001) - [LaDoc4] =lof x|
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B4 Ed B il
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Ready [End! {Connected 4
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6. Compression

(cont'd)
Before and After PBa Analyzer 5tard 1u (OUDDOUUDDDI)—[LaDDc-4] jﬁ: ﬂ
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Total1B7.704465ms Digplay Range-2.883584m... B Pos-B3.878285miT B-T=83878205ms|" Compr-Rate 265 837 ‘
Bus/Signal W || i. 2306867 1,730] 5 1 1534345 576,71 66w IESH I5;57‘15%151§3{3Qm§'1(??G}5ms‘*2|3qsqs7‘ms,2.‘58'35‘94'"%4
@ [=I[sF TR
L SN " ®
..... & a2 B2 i)
A3 A8 Ba &
- AL ] @
5545 ® |l ® i
& BB LG e &
. SATAT B @
- #8080 b @
- #B1BI 1 @
#8282 ® @
83 B2 B B
- & B4 B4 B ]
o J-DED:I’ L o Al o al 1 "
Ready [ [End! {Connected 4

Using 128K memory depth, before Compression has been applied, the total of the data was
655.36us; after the Compression had been applied, the total of the data was 167.704465ms,
therefore, the compression rate is 255.897.

@ Click B icon to view all data, and then select the wavefor ~ m analysis tools to analyze the
waveforms.

Step 5 Click the compression icon again or click off the compression function to stop compression.

@_5 Compression cannot be applied with the signal filte r function at the same time.
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Introduction to Logic Analysis (cont’d)

7. Signal Filter
and Filter Delay

The functions of the Signal Filter and Filter Delay allow the system to keep the required
waveform, and filter out the waveforms that aren’t required.

Basic Setup of Signal
Filter and Filter Delay

Software Basic Setup of Signal Filter and Filter Delay

Step 1 Set up RAM Size, Frequency, Trigger Level and Trigger Position.

Step 2 Set up the trigger edge on the signal or the Bus to be triggered.

Step 3 Click # icon, or click the Signal Filter Setup button on the Sampling Setup dialog box or
select the item form the pull-down menu of the Bus/Signal and then the Signal Filter Setup
dialog box will appear.

Signal Filter Setup

hsed Logic Analyzer 32128 Standard ¥3.10{CNO1) {S/N:) - [LaDoc1]

ignal Trigger RunjStop Data Tooks iindow Help

5[] bbb [k <] @ |[T00KHZ o

= : [ TS Sl ¢ -0 A B T + | Bl e o
By Signal Filter Setup. (RS x|
Group into Bus ~Clack Source
Ungraup From Bus | - Asynchronous Clack
e — £ Hnternal Clock
Expand £
Collapse Frequency: | LOOKHz ~
Format Row ~Synchronous Clock
Rename

 External Clack

| Rising Edaz Frequency; | 100KHz

! Falling Edge {Min:0.001Hz, Max: 100MHz)

Group inta Bus G ok The sxtemmialchock volkage lvel s the ssme s the port & trigger lsvel
Unareup fram Bus Chrl+-
ipling
Expand RAM Compression Signal Fiter
RAM Size: - Data G
Collapse % I Signal Filer Satup..,
Charnel number wil be
limited to 32
Format Row »

Renarne Aoy | o | conca | Restore Defauls

|

Signal Filter Setup x|

r~Filter Condition

Trigger Condition
Fart4

Filter Caondition

Trigger Condition
FortB .gg —

Filter Condition

Trigger Condition
PoriZ 2y

Filter Condition

Tri Condit
E— goer Condition

Filter Condition

—Filter Delay Setup
[¥ activate Filter Delay

Select Filter Delay Made ——— [~ Select Delay Start Point Delay Time:
' according to Filker Condition @ start Edge Sns
" EndEdgs {Min:5ns)

" Opposite of Filker Condition " Period+Delay (Max: 327 6750s)

i Display Bar Setup
[V Show Bar.

Bar Style IOng\na\ -
Bar ‘Width |5ns

(o] 4 | Cancel Restare Defaults | Help: I
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7. Signal Filter
and Filter Delay

(cont’d)
Set the high level as Filter Condition on the signal Al.
Step 4  Signal Filter Setup
1. Setup the Filter Condition as I or =" on the signal to be analyzed.
2. Click OK, then click Run to activate the signal from the tested circuit to the Logic
Analyzer.
3. The system will display only the waveforms of the signals which are qualified by the
Filter Condition.
Without/With [EsfSismel Trigger | Filter H. S P P o P . ‘“. RPN AP P AP
Signal Filter Setup = #u w i b 311, TO5us 1h. 88 30. b2bhus \_‘ 20. dus
: fm i =i 300. 055us H_ILﬂ_H_HJUU—L
Ty ® & 655. 36us
[ElE B b B5b. 36us
paTg ® || 6bh. 36us
5505 ® B 6b5. 36us
78 | = 6bh. 36us
7 5T AT | ® 6bh. 36us
Bus/Signal sz | i N e e
B | = = 388, 33us
Ty 5 ® | 388. 33us
e 5 ® | 388. 33us
s M NN 388. 33us
s 50 5 ® | 388. 33us
Py 5 ® | 388. 33us
ox || ® |G 388. 33us

The first picture shows the result without any signal filter setup.
The second picture shows the result which has set the high level on the Filter Condition of
the signal Al. Only the waveform with the high status of Al is displayed.

Step 5  Filter Delay Setup

1. Click on the Activate Filter Delay .

2. Click on the According to Filter Condition  or the Opposite of Filter Condition to
select the waveforms to be kept.

3. Click on the Start Edge , End Edge or Period + Delay to set the Start Point of Filter
Delay.

4. Type the value of the Delay Time into the column of the Delay Time .

5. Click OK, then click Run to activate the signal from the tested circuit to the Logic
Analyzer.

6. The result will be displayed in the waveform display area.
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7. Signal Filter
and Filter Delay
(cont'd)

Step 6 Stop Signal Filter/ Filter Delay

Click Stop, then click Signal Filter Setup and select Cancel from the Signal Filter Setup
dialog box to stop the Signal Filter or the Filter Delay Setup.

Click Stop to check the conditions of the Signal Fil ter or the Filter Delay Setup, if
there aren’t any results.

@ﬁ Click B icon to view all the data, and then select the wav  eform analysis tools to
analyze the waveforms.

Filter Delay Setup

—Filker Delay Setup

M
Select Filker Delay Mode ————  —3eleck Delay Start Point Delay Time:
¢ according to Filker Condition (' Start Edge ans
" End Edge {Mir:5ns)
0 Opposite of Filker Condition { Period+Delay (Max: 327 6750s)

Definitions of the Start Edge and the End Edge and the Period + Delay are listed as

follows :
Start Edge
—g_ Filter Condition deldyﬁme
start edge [
Filter Condition delay fime
start edge
End Edge

Filter Condition delay time

end edge

Filter Condition

end edge

delay time

Period + Delay

Filter Condition

i delay time
period v Y

—— -

Filter Condition

s period -  delayfime

S
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7. Signal Filter
and Filter Delay
(cont'd)

Filter Delay Setup
30. 52us 20. 395us 58, 46us \ 20, 355y

Signal Filter Setup

~Filter Ce

7 i 5 4 3 2 1 0
— Trigew Comditio B B M B B ¥ B ® —
=

-------
B K X K K E K
Trigeer B K K OB K K K

~Filter De\ay
¥
Select Filter Delay Mude

Select Delay Start Point Delay Time:
% According to Filter Condition  Start Edge 1s
" EndEdge (MinSns)
" Oppasite of Filker Condition " Period+Delay (Maxi527, 6750s)
~Display Bar Setup

I~ show Bar

Bar Style [Crigingl L2
Bar Width |51

oK | Cancel | Restore Defaults | Help I

The delay time of signal AO is 1 us, which is the condition of the Filter Delay Setup.
Step 7 Signal Filter Time Interval

1. Click Show Bar to know the length of the tested and deleted signal as shown below:

Display Bar Setup Display Bar Setup

Bar Style IOriginaI vl
Bar Width |1

oK | Cancel Restore Defaultks | Help I

2. The bar has two styles, which are Original and Bar; the default is Original style, which
denotes the bar function cannot be used. When selecting Bar style, the bar function
can be activated.

3. Bar Width, when Bar style is selected, the bar width can be set by users.

@ The minimum bar width is 1; the maximum bar width i s 65535. If the value exceeds
the range, or the font is not according to the requ irement, a tip window will appear.

Signal Filter

Time Interval Signal Filter Time
Interval is denoted

by Bar.

@_5 The Signal Filter Time Interval is limited under the following situations:

A: The Filter Delay and Display Bar of Signal Filte  r are not available under the
compression mode.

B: The Filter Delay and Display Bar of Signal Filte  r are not available under the
double mode.

C: The final two data are NULL.

D: Logic Analyzer supports the Signal Filter Time |  nterval function on condition

that the time interval between signal filter must be more than two clocks.
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Introduction to Logic Analysis (cont’d)

8. Noise Filter

The Noise Filter function enables the system to filter the waveform that doesn’t meet users’
requirements.

Basic Software Setup of
Noise Filter

Step 1 click Data on the Menu Bar, then select = Noise Filter to activate the noise filter function
as the figure below.

Noise Filter Data Tool=s Windew Help
L—:I Select an Analytic Range
i Hoise Filter ...
$ Bus Width Filter -
z Data Contrast. .. ' IH':'I-'B j

ﬁ Find Data Value ... Ctrl+F ar |
-] Find Pulse Width. ..

x

Step 2 Transmit the tested signal to the Logic Analyzer as the figure below.

Tested Signal | sus/siga Trigger || miteer |W L4 ) 2l 10

-o’m 5o

334 0080838 Rgecag A ancnge

=

Y ST b b jz 2 z z E 2 2 2 2 2 (1] 2 2 2 2 z z z 2
P ¥ | | 4 4 4 4 4 3 4 4 4 4
A3 A3 5 K ] 9 T g 8

Step 3 Filter waveforms that are not bigger than 5 clocks.

The condition of Noise x|

Filter is 5clock.

Moise Filker:  [pjone ;I

MNane

1 clock,
2 dock
3 clock
4 clock,

)

=

& clock —
7 clock
g clock
2 clock I
10 clock

|
Moise Filker: IW vI

4 | Zancel |
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8. Noise Filter
(cont'd)

Step 4 After filtering, the waveforms that are not bigger than 5 clocks are deleted.

Waveforms | Bufsiza el Rl P s A T S P - i il
after Filtering ,m w2 b o= T
w & Al AL 5 ] z0da
Y ST 5 ] z0da
[ B P 8 8 7 8 8

Step 5 Reserve the original waveform: open the Noise Filter window, and then select None, the
waveform will be restored.

Restore Waveform Hoise FillHes

Moise Filker:

Ik

127

10 clock,

X|
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Introduction to Logic Analysis (cont’d)

9. Data Contrast

Basic Software
Setup of Data Contrast

Step 1

Data Contrast
Interface

In order to make users analyze the Data and contrast the difference of Data easily, there are
adding the function of Data Contrast. The function of Data Contrast is used to compare the
difference of two signal files of the same type. One is the Basic File and the other is the
Contrast File. It can line out the different waveform segments of the basic file in the contrast
file. Meanwhile, it can count the number of the difference.

. ¥ . .
Click Data on the Menu Bar, then select J to open the Data Contrast Settings dialog box.

Data Contrast Sethings il

v Active Data Contrast

—iConkrast Files

Basic File [2ake =l

ontrast File I 1.ale j

—Conkrast Beginning Point Error Tolerance

' T Bar
INUne 'I

" Beginning of Data

Contrast Resul: I Error Stat, =
AdfA0] ... g

Al[ALT ...
AZ[aZ] ..
AZ[A3] ..
Adlad] ...
As[As] ...
AE[AE]

|Qata Tools  ‘Window Help i-l'--‘ - |L|;I

I;_'I Select an Analytic Range

: Maise Filker ... [+ PRl the contrast waveforms synchronization Y —

$ Bz Width Filker v Display files the conkrast differences

W |[T—— [ Display files horizontal
Iv' Do contrast automatically when being run
P4 Find Data value ... Chrl+F |

Apply
=1 Find Pulse width. ..

Perform Contrask

|

Clase | Help |

Activate Data Contrast : Click the checkbox to activate the function of Data Contrast.
Basic File : It is the standard contrast file.
Contrast File : It is used to compare with the Basic File.

Contrast Beginning Point : It can set the beginning point of the contrast at Trigger Bar or
Beginning of Data.

Error Tolerance : It is the allowable time error when setting data contrast.

Contrast Result : It displays the same contrasted result and the different contrasted result
with PASS and FAIL respectively.

Error Stat . : It displays the number of discrepant parts.

Pin Assignment : Users can select the contrastive channel.

Perform Contrast : It can activate the Contrast at once.

Display files horizontal : The waveform window of the two contrast files are displayed in
horizontal. Users can select it as their requirements and the default is non-activated.

Roll the contrast waveforms synchronization : The two contrast files roll synchronously.
Users can select it as their requirements and the default is non-activated.

Display files the contrast differences : It can line out the difference in the contrast
waveform. Users can select it as their requirements and the default is non-activated.

Do Contrast automatically when being run  : The two files will be contrasted automatically
when being run.

Logic Analyzer
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9. Data Contrast

(cont'd)

Step 2

¢

Display the Contrast

R

esults in the Data

Contrast Settings
Dialog Box

For this function, Data Contrast, we provide the SDK
Users can customize the Data Contrast Interface acc
has packed the Data Contrast Ul as the GUI.DLL and
used for the communication between the GUIL.DLL and
adopts the Non-modal Interface design, which can ma
Program Interface switch freely. When users activate the Data Contrast function, the
software will search whether there is a GUI. DLL or not, then it can judge whether
there is a user-defined Interface. If there isaus  er-defined Interface, the GUI.DLL will
take effect; if there isn't, the embedded Data Cont  rast Interface will be activated.

Development Tool for users.
ording to their requirements. We
designed an interface which is
Main Program. The GUI
ke the GUI Interface and Main

Display the contrast results in the Data Contrast dialog box.

mation in the
the contrast information. The
want to understand more details,
t files are completely the same

After pressing Perform Contrast, it will display the contrast infor
contrast result. The below contents of the box are
information is relative simpleness; if users don't

you can know whether the signals of the two contras
or not.

Data Contrast Settings ﬂ
v active Data Contrast
—Contrast Files
Easic File |2-a": |
Contrast File I 1.ale j
—Contrask Beginning Poink Errar Talerance
¥ TBar
INone j
' Beginning of Data
ontrast Resulk | Error Skat. =
AN[AD] i Fall & | |
ST PASS
I PASS
B3AZ] e PASS
BALAH] e PASS
AS[AS] i PASS
A6[AE] i PASS -
1 T | »
[¥ Rall the cantrast wavefarms synchronization Pin Assignment. .
[ Display files the contrast differences
[v Display files horizonkal Perform Cantrast |
¥ Do contrast automatically when being run
Aoply | Close | Help |
AOQ[AQ]............ FAIL: It indicates that there are differences in the channels of the two files.
BO[BOQ]............ PASS: It indicates that there is no difference in the channels of the two files.

Step 3 Display the contrast results in the waveform windows. See the figure below.

¢

a. The contrast waveform and the
oll the mouse to contrast the
| be lined out with the red wave

It contrasts the two data files in the waveform are
basic waveform are displayed horizontally; we can r
waveform files; the difference of the waveforms wil
ling * ~~~~~~~~~ " in the contrast files.
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9. Data Contrast
(cont'd)

Display the Contrast

£ pC-Based Logic Analyzer 322000 Standard ¥3.10(CNO1) (5/N:00000000001} - LaDoc3

SI=E]

Ele BusiSignal Trigger Run/Stop Dats Tools Window Help

Results in the

Waveform Windows 22 B S| 5 & %] &8 || e 0| |[izek ] e i | [200MHz ] |[[50% =] # page I 7] count |
v INCOW - [EE 2] § @@ s %R BB IEf [Mle | | Heigh [30 ] |TrigoerDelay
FortSize  [12 -]
=] (53]
Staleisns Display Posins ‘AP0g-322535us | A-T=32263%5us |+ A-B=150ns |~
Tolal 666.26us Display Range:-126ns ~1..  BPos:322 486us|v B-T=32248508 |v Compr-RateNo.
Bﬁsfﬁfgﬂhl tee e Loy AW, T, SO, B \?I s, SOns | TEng  M00gs, | 13ns)
- .'lf-ﬁﬂﬁ %z I =] i S AR AR
— # A A = =
‘ P & =
I~* #3463 E &
« IS IEN T (B | 1 Ldl

Scaledns
Total655.36us

Display Pos:0ns.
Display Range-128ns ~1...

APos-322635us |~
B Pos-322:485us|™

A-T=322635us | v
B-T=322485u8 |

Compr-Rate:ho

A-B=150ns |* ‘

ot | Toow | oo B e s ow W me  we mw ome s
— <P LR
|‘--7 _j‘_g_:ﬁ:m = =
|7 7z " &
|7 A3 g ®
Zl (I e 1 [ I L'LAL

[Endt [Connected 7

@_5 The Data Contrast function is available for the 321

000 and 322000 Modules, and it is

not available for the 16064, 16128 and 32128 Module s.
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Introduction to Logic Analysis (cont’d)

10. Refresh
Protocol Analyzer

Basic Software
Setup of Refresh
Protocol Analyzer

Step 1

Refresh Protocol
Analyzer

Step 2

Waveform before

The Refresh Protocol Analyzer function enables the system to analyze the data between Ds

and Dp again.

)
Click Tools on the Menu Bar, then select —= —'J or click == —‘J on the Tool Bar directly to refresh

Protocol Analyzer.

E Customize ...

Color Setting ...

BUS Bus Prnpert}'
Rafresh Fro

Analogz Waveform

col Analyz
= Multi-=ztacked Logic Analyzer Settings ...

4

Transmit the tested Protocol Analyzer signal to the Logic Analyzer, for example Protocol

Analyzer SPI.

Bus/Signal

Refreshing

Step 3

Drag Ds Bar to B Bar | =

A2 &

Step 4

Analyze the Data
Between Ds and Dp

Step 5.

Restore the

Original State =

Fus/Signal Trigger || Filter ‘F L

The Refresh Protocol Analyzer function can come into
activated.

v
0

{000
\

effect, while the Ds and Dp are
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Introduction to Logic Analysis (cont’d)

11. Memory
Analyzer

Basic Software Setup of
Memory Analyzer

Step 1

Memory Analyzer
Interface

Step 2

Memory Analyzer
Dialog Box

Compact Mode

Memory Analyzer enables the system to divide the packet format in the Protocol Analyzer
and display the Address and Data in an independent list. It is better for understanding the
relative relationship and status of the Address and Data in the operating process of the
Protocol Analyzer. Users will know the operation when they use this function. It improves the
efficiency of knowing the conditions.

Click Tools on the Menu Bar, then select E to activate the Memory Analyzer function.

@ Waveform Display
Listing Display

E Mavigatar

budl Merory Ana
T 1
=

Bus Packet List...
m Statistics Window, .,

Cascade
Horizonkal

‘ertical
Screen Display 3

v 1 LaDocl

Open the Memory Analyzer dialog box.

|
;I LI il optian, . I Impart... | Expart... | Merge... | Refresh | Reset I b\splay A\teratlon?l ﬂl
Bus1{12C) |
Address | wWrite data Read data =
[1] 2 3 E E 6 [ 7 | = El A E C

0X00 | |
0310 ’ ’
%20

[v Compact Mode |
Camplete Mode |

x40
0x50
0xa0
ax70

1. Compact Mode and Complete Mode:

Click the Right Key in the memory analyzer dialog box; there are two modes for
selecting, which are the Compact Mode and the Complete Mode. See the two different

figures:

E
il_>|i| Optlon.ul Importml Export‘..l Merge.., | Refresh | Reset |D|splayAIterat\on” ﬂl
Bus1{12C) |
Address | Wirite data Read dats -]

i H 3 [ 4 [ 5 E 7 E g A B C

0X00 T I
010 T T ”
020 [w Compact Mode [
Complete Mode |

...Unused: 0x30~0X3F

0x40
xS0
0xe0
ox70

Logic Analyzer
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11. Memory
Analyzer (cont'd)
Complete Mode 2
LILIiI Opt\\:lrv‘..l Impmt.‘.l Expart... | Merge... | Refresh | Reset |D\sp\aymteratmn| ﬂ
Bus1(120) |
Write dats Read data -
Address | Data [ Address | Data [ address| Data | address | Data [ Address | Data | address| Data | address| Data [ Ac
000 001 Ox02 | 0x03 | 04 0x035 O0x086 d
0x10 Ox11 Ox12 [IVEE 5 14 0x15 0x18 g
0x20 Ox21 Oxa22 Compact Mode | 24 0x25 0¥26 O
[V Complets Mode |
x40 041 Ox42 TR, ! 44 0x45 0x48 d
0xs0 Ox51 Ox52 0x53 054 0x55 OX58 g
0xa0 Ox61 Ox62 0x63 XG4 OX65 O¥66 d
0x70 Ox71 Ox72 0x73 074 Ox73 Ox7e g
11 | M
2. Buttons:
: It is used to find the first packet.
LI: It is used to find the previous packet.
= . .
—I: It is used to find the next packet.
== . .
—l: It is used to find the last packet.
Cpkian, .. | ) ) . .
. Itis used to set the relative parameters for the List Window of the Memory
Analyzer; see the following Option dialog box:
Option Dialog Box x|
—Bar Assigrment
R.eaction Bar I,q - l

—hckive Display Assignment

Display Width 16

—Color

-
we ] e
Datalin’) -_I Alkeration "

Cancel | Default |

Reaction Bar: The default is the A Bar; the added Bar can be displayed and selected in the
pull-down menu if users have added a new Bar. The data position of the Reaction Bar will

be displayed in the List Window of the Memory Analyzer.

@3 The Ds/Dp Bar and T Bar can't be displayed in the p  ull-down menu.

Display Width: It is used to set the display width of the List Window of the Memory
Analyzer; the default is 16. Users can select the 4, 8, 16 and 32 from the pull-down menu,
and they also can input a value between 1 and 100.

Color: Users can vary the color of Addr, Data(R), Data(W) and Alteration as their
requirements. The default color of the Addr is black; the default color of the Data(R) is blue;
the default color of the Data(W) is red; and the default color of the Alteration is gray.

Irnpott. .. Export,.. .
and : The Export function can select the TXT or EXCEL format to

store the Data of the List Window of the Memory Analyzer; the Import function also can select
the TXT or EXCEL formats to analyze the former export data.
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11. Memory
Analyzer (cont'd)
Merge... |
. It can merge with the different export files. See the Merge dialog box below.
Merge Dialog Box x|
1 2 3
Object File: |C:1---110-txt
File to merge: I'C:".---".ll-tXt
Ok | Cancel |
Object File:

1. It is the covered file, that is to say, it is a new file.

2. It can display the path of the “Object File” and the file nhame.
3. It can open the “Object File” by clicking the “Open” option.

File to merge:

1. It can create the new file with the object file.

2. It can display the path of the “File to merge” and the file name.

3. It can open the “File to merge” by clicking the “Open” option.

Refresh
: Pressing this button can refresh the data status of each Address data when

there are some alterations in the Bus Data

Reset

—I" The data status of each Address will be cleaned out and returned to the
original status by pressing the button.

Display alkeration | ) ] ) ]
: The Data in the List Window of the Memory Analyzer will be cleared by

pressing this button and the List Window will display the alteration status of each cell. If the
same Address has been written or read repetitively, the background of the cell will be gray
and the list window will display the Data of the last packet. If the Address doesn’t have any
alteration, the Address Data will display the data of the Address without the background
color. If it is the first time that the Address has been read, we confirm that the data of the
packet has been altered.

| L]
—l > When users input the Address in this Edit Box and click the Find icon, it
will go to the corresponding position which is highlighted by the Blue frame.
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11. Memory
Analyzer (cont'd)

Step 3 Display the Memory Analyzer function in the waveform window.

@ The Packet is read; the Address is 0X00A6; the Dataa re 0X0150, 0X01FA in sequence.
w £ pC-Based Logic Analyzer 32128 Standard ¥3.10(CN01) (5/N:) - [12C.als]

= =3
Displa 5 e Bus/Sianal Trogger RunfStop Deba Iools Window Help S
O E S]] & %) 5 8 | p w128k =] e @ |[MHz ] o ee|[[50% 4% #5 Pags I <] count |
@ -/ B m | F| k&6 B - [2o0zezau] X R|[2 A B I b (B [[B5 4 [Heign [50 -]||TriggsrDelay
FortSize  [12 -]
Srale:2.082824us Display Pos 897 44977 4us APog-12.9054ms ~ A-T=120054ms |+ A-B=Bus |
Total:26.21 44ms Display Rangs:845 379168 B Pos-12.8394ms v B-T=128934ms |~ Carmpr-Rate:No
v -
Bus/Signal Trigger Fiter ‘I 8655 793259, 866 207 41u876 62153288 74307 } 275011 71928 6921 38939 1069 345 52 E
[N B !' b }-.‘ -
ool w || W[ [ |
ssondl = ®
#2280 B b}
% o A3 59 bl &
gl 30 S O | L'_I

A < || == Optmnml Import,,, | Export.. | Merge.. Refresh | Resat |D\splayA\taratinn i

Bust(120) |
Address | wirite data Read data -
0 1 2 E 4 5 3 7 5 E] A B G D
000 0¥99 | OXSA | OB | OXBC | OXCD | ONWDE | OXEF | 0669 | Oy | OX9B | OXBC | OXAD
0X10 | Ox0A | Ox1B [N | onEn | OKEE | oo | oo | EeAs [ exte | mEs | s
0320 O¥FE | OX0F | Gxe0 | ox31 | 0x42 | 0x53
. Urused: 0(30~0X3F
g DEAN D ByEE [ EEE (ORI NEE N NOZaN| 0xe1 | 0x92 | 0xA3
& 040
(5] 0X7C 080 OXBE QAR 0xco 0xD1 OXE2
7 047 | OX58 | OXEO | OX7A | OxBB | Ow9C | OXAD | OXBE | OXCF | OXEO | OXFL | Ox02 | mas
J | _>l_I

Ready [End! DEMO £

Step 2 Open the Memory Analyzer dialog box

Memory Analyzer E|
Dlalog BOX < > P Reset | Refresh | Merge. .. | Impott... | Expott... | Option. .. | Display Altaratmn”
© Bust{HP) |
[ address [ wirite data Read data =
1] [ 1 [ 2 | 3 [ 4 [ 5 [ 5] | 7 [ ] [ g [ )
...Unused:0X0000~0X009F
Oxd040 | I I [ I I I [ I I I
o Unused OX00B0~0X013F
STy EEET
TGHE] omplete Mode
0x0170
.. Unuged:0X0180~0x01EF
[ [

... Unused:0¥0200~0%FFFF

| =
| L

3. Compact Mode and Complete Mode:

Click the Right Key in the memory analyzer dialog box; there are two modes for selecting,
which are the Compact Mode and the Complete Mode. See the two different figures:

Compact Mode ]

illlil Reset | Refresh | Merge.., | Import... | Export,.. | Option, .. |D\sp\ayAIteratiUn|

Bust{(HFI) |

Address | lirite data Read data =
| 0 [ 1 [ 2 [ 3 [ 4 [ S [ [3 [ 7 [ 3 [ 9 [ A

. Unused:0%0000 ~0X000F

OX0040 | I [ I I [ I [ [ I [
..Unused:0X00B0~0X013F

00140

00150

00160

00170
..Unused:0%0180~0X01EF

OX01FD | |

< Unused:0X0200~0XFFFF
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11. Memory
Analyzer (cont'd)

Complete Mode

£
< = P> | Reset | Refresh I Merge. .. | Import... | Export... | Option... I Display Alteratiun”
BusL{HPI) |
Write data Read data -
Address | Dats | Address | Data | Address | Data | Address | Data | Address | Data | Address | Data
0X0040 | [ oxooa1l ] [ oxooaz ] [ oxooaz | [ oxooag | [ oxooas |
0x0140 0x0141 0x0142 0x0143 0x0144 0X0145
0X0150 0x0151 0x0152 0x0153 0x0154 0X0155
0x0160 0x0161 0x0162 0x0163 0x0164 0X0165
0X0170 0X0171 0x0172 0X0173 0X0174 0X0175
0X01F0 | [ oxatFt | [ mxatFz | [ oxatFa | [ oxatF4 | [ oxo1Fs |
< »
4. Buttons:

: It is used to find the first packet.

Ll: It is used to find the previous packet.

LI: It is used to find the next packet.

il: It is used to find the last packet.

Reset

original status by pressing the button.

Refresh

. The data status of each Address will be cleaned out and returned to the

: Pressing this button can refresh the data status of each Address data when
there are some alterations in the Bus Data

Merge...
—l: It can merge with the different export files. See the Merge dialog box below.

Merge Dialog Box
1 2

Ohject File:

File ko merge:

IC:'l,...'l,lD.txt

IC:'l,...'l,ll.txt

(0]:4 |

Zancel |

Logic Analyzer

VIl - 163



Logic Analysis

11. Memory
Analyzer (cont'd)

Object File:

1. Itis the covered file, that is to say, it is a new file.

2. It can display the path of the “Object File” and the file name.
3. It can open the “Object File” by clicking the “Open” option.

File to merge:

1. It can create the new file with the object file.

2. It can display the path of the “File to merge” and the file name.

3. It can open the “File to merge” by clicking the “Open” option.

Irnpott... | Expart... .
and : The Export function can select the TXT or EXCEL format

to store the Data of the List Window of the Memory Analyzer; the Import function also can
select the TXT or EXCEL formats to analyze the former export data.

Option. ..
4|: It is used to set the relative parameters for the List Window of the Memory
Analyzer; see the following Option dialog box:

Option Dialog Box X

—Bar Assignment

Reaction Bar I,q

—hckive Display Assignment

Display 'width |1s

—Color

=l
=l

e ] oo

Dataiw) -_| Alkeration "

Cancel | Default |

Reaction Bar: The default is the A Bar; the added Bar can be displayed and selected in the
pull-down menu if users have added a new Bar. The data position of the Reaction Bar will be

displayed in the List Window of the Memory Analyzer.

Note: The Ds/Dp Bar and T Bar can’t be displayed in the pull-down menu.

Display Width: It is used to set the display width of the List Window of the Memory Analyzer;
the default is 16. Users can select the 4, 8, 16 and 32 from the pull-down menu, and they
also can input a value between 1 and 100.

Color: Users can vary the color of Addr, Data(R), Data(W) and Alteration as their
requirements. The default color of the Addr is black; the default color of the Data(R) is blue;
the default color of the Data(W) is red; and the default color of the Alteration is gray.
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11. Memory
Analyzer (cont'd)

Step 3

¢

Display alkeration | ) ] ) ]
: The Data in the List Window of the Memory Analyzer will be cleared by

pressing this button and the List Window will display the alteration status of each cell. If the
same Address has been written or read repetitively, the background of the cell will be gray
and the list window will display the Data of the last packet. If the Address doesn’t have any
alteration, the Address Data will display the data of the Address without the background
color. If it is the first time that the Address has been read, we confirm that the data of the
packet has been altered.

| [
—l > When users input the Address in this Edit Box and click the Find icon, it
will go to the corresponding position which is highlighted by the Blue frame.

Display the Memory Analyzer function in the waveform window.

The Packet is read; the Address is 0X42; the Data ar e 0X4A, 0X5B in sequence.

Memory Anamzer B pC-Based Logic Analyzer 32128 Standard ¥3.10(CNO1) (5/N:) - [12C.als] ~1oix]
Dis |a A File BusiSignal Trgger RunjStop Data Tooks Window Help =]
DISPAY g B 5|55 % 5,0 B e o |[[izek=] b G [5Maz <] 0w oo [[50% <] %0 page 1 ] count |

@ -] | 0w k0G| @ - [eosesedu-].e W[ o e B I b B [[B5 < | Height [30 -] [TriggerDelay
Font Size |12 j‘
Brale:2.082824us Display Pos:897 449774us APos-12.8054ms = A-T=128064ms |~ A-B=Bus |+
Total:26.2144ms Display Range:845.379168.. B Pos-12.6884ma B-T=12.8084ms | Compr-Rate:Mo
sl -
Bus/Sianal k| 555, 799209 866 20741 876 67] 532087, (865897 449774307, BEI896,918. 27501 7\928.6921 36,939 1 06259949 52 391!
— B82C) ® 1' & I-
S| e 52 ‘ | |
[ LI S S I Y B Iy
| & A2l B #
i A3 49 = &
4 0 A I T Ll_l
i < | = | == option.. | Import,. | Export.. | Merge... Refresh | Reset |D.sp|ayq\taranun [
Bus1{12C) |
Address | Write data Read data =
0 1 2 3 4 5 6 7 ] g A ] [ 1]
0X00 O¥B0 | OxGA | ONAB | OXBC | OMCD | OXDE | BXEF | Oxp9 | Ox7A | DXSB | OX9E | OXAD
OX10 | Ox0& | DxIB | Ox2C | OxsD | OxFr | owos | ol | oxes | oxis | ox2s | oEs
0X20 O#FE | OxgF | oxz0 | ox3l | ox42 | 053
. Unused:0X30~0%3F
0X40 DO RGeS e G OREE N NOHa W 0x31 | Ox92 | OxA3
0X50 %49
060 | Ox7C | OxSD | OxSE | OxAF | OxCO | OxD1 [ OxE2
Ox70 | ox47 | oxse [ ox6o [ mza [ oxee | oxoc [ owan [ oxeE [ oOxcr | oxeo [ oxF1 | oxoe | mxas
4 | ;l_l
Ready [End! | pEmo 7
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Introduction to Logic Analysis (cont’d)

12. Multi-stacked
Logic Analyzer
Settings

The function of the Multi-stacked Logic Analyzer Settings is mainly for connecting the
hardware of many Logic Analyzers which are the same type, and then use the software to
stack the Logic Analyzers which are working independently. It can improve the functions of
the Logic Analyzer, which are mainly manifested in two aspects, expanding the RAM Size
and adding the number of the test channels.

@ 1. The max. number of the Multi-stacked Logic Analy  zers is four. The RAM Size of
the four Logic Analyzers can reach to 128K*4 and th e test channels of the four Logic
Analyzers can reach to 32*4.

2. The function of the Multi-stacked Logic Analyzer Settings is available for the
32128, 321000 and 322000 Modules, and it is not ava ilable for the 16064 and 16128
Modules.

Basic Software Setup of
Multi-stacked Logic
Analyzer Settings

Step 1 Click Tools on the Menu Bar, then select ﬂ| to activate the function of Multi-stacked Logic
Analyzer Settings.

Multi-stacked Logic  [[5] Customize ...

Analyzer Settings Colar Setkn
Interface E ) J

Y% Bus Praperty ...

sy Refresh Protocol Analvzer

ﬂ Multi-stacked Logic Analyzer Sekkings ...
Analog Waveform r

Step 2. Click ﬂ| to open Multi-stacked Logic Analyzer Settings dialog box.

; i x
Multi-stacked Logic L sraczec REltE X

Analyzer Settings = ¥ hctivate Stack
Dialog Box Stack Type
’7(‘ Memory Stack

Lo

Fleace zelect the Logic Analyzer for stacking
(ML =/W:000000-0000
Mz =/W:000000-0000
(M3 5/¥:000000-0000
(M4 =/W:000000-0000

—Synchronous Channel
Im - l

—Symechronous Trigger Condition
IRi sing Edge ;I

0E | Caneel | Help
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12. Multi-stacked
Logic Analyzer
Settings (cont'd)

Step 3

Step 4

Activate Stack: Click the checkbox to activate the function of the Multi-stacked Logic
Analyzer; the default is non-activated.

Stack Type: Users can select the Memory Stack and Channel Stack; the default is the
Channel Stack.

Please select the Logic Analyzer for stacking: It can display all the connected Logic
Analyzers and the S/N code of them. The M1 indicates the first Logic Analyzer and the M2
indicates the second Logic Analyzer; M3 and M4 are similar to the previous. Users should
select two or more Logic Analyzers, but the most analyzers users can select is four.

Synchronous Channel:  Select the synchronous channel form the pull-down menu. The
default synchronous channel is AO.

Synchronous Trigger Condition:  Select the synchronous trigger condition. Users can
select the Rising Edge, Falling Edge, High and Low from the pull-down menu. The default is
the Rising Edge. The function of the Synchronous Trigger Condition can only be used in the
Channel Stack, that is to say, it is disabled in the Memory Stack.

Display the function of Multi-stacked Logic Analyzer in the Memory Stack.

There are two Logic Analyzers to do the Memory Stack
AQ; the data on the left of A Bar is captured by t
the right of A Bar is captured by the second Logic

; the Synchronous Channel is
he first Logic Analyzer, the data on
Analyzer.

B pC-Based Logic Analyzer 321000 Standard ¥3.10(CND1) (5/N:) - [LaDoc1] =lof ]
gger Run/Stop Data Tosls Yimdw Help INETEY
|4 B | b owb o [[[1zek <] v b [foooMiz o] [|[50% ] $erese | o] came [1 <]
H Ml} C"va@ |[osetzzrz-] ¢ %o B B T b B le o1 | |Hoight [28 -] |triceer Delay[ |
8 .y Fos:B6028 X Foz 66083 ;v A= T = BROE3 [+ A= B = 130560 =
Total: 262144 D pl ay Range:B1727 ™ 70330 B Pos: 84497 |v B - T = 64437 ‘v Compr-Rate:Na.

Bus/Signal rtEgan||Ftdiar lj |, GISBT.305 @344TS52  B430T.8 5168 43 qsrlg‘zs‘s | 66888547 BTT4E TS5 6E809.045 63459294 m!—

/rsnvc) & | @ }. 262144
L - @ |[ao1 | 490 [00 | 489 [490 | ano [eo1 | 460 [516 _ ovs 980 981 w0 |

P 5 { 262144
A h @ 262144

B M % @ 262144 Ll
7500 23 262144
S50 & 2 262144
£ AN =] 262144
#5050 { 262144
PA [: 262144
Pe- = 5 ® 262144
B3 5 L: 262144

B4 g 262144 -

[l 3 S K 1] _'I_I

sady [End! [Connected 4

Display the function of Multi-stacked Logic Analyzer in the Channel Stack.

There are two Logic Analyzers for Channel Stack; the Synchronous Channel is AQ;
the Synchronous Trigger Condition is the Rising Edge; the former 32 channels
(AO~A7, BO~B7, CO~C7, DO~D7) change into the 64 cha nnels (AO~A7, BO~B7, CO~C7,
DO0~D7, EO~E7, FO~F7, HO~H7, 10~17) channels.

B apoc1] E i =lolx]
5 Fi Runjstop Data Tods Window Help =18]x|
=== | [ > pp o |[[128K ] de [ [e00MHz <]on [[[50% s #hPage I o] Cowt I o]
Rl R e e e | Heieht [28 o |trigeer Dol 1|
Scale: 476 9539833 Display Pos:1840 & Pos:B8083 |+ A - T = BBOB3 |v A - B = 130580 ~
Total: 131072 Tisplay Range -3384 ~ 13864 B Pos: 64497 |+ B - T = 64497 |v Compr-Rate:No
Bus/Signal Trigger || Filter i. L, T -mad s ceegs s T“\"q“ ma 951 | 4mad el TSI s0sd sl 11479071 ml‘—
Pewo [ = oF 54558 —U—UTJT_HJTJTJMMMTJMTJ
duan| ® ® 56129 [1960 | 1950 [ 1962 | 1957 [ 1983 | 1957
oz 2 @ ® 120195
A3 AT M B @ 120185
sawmm | @ ® 120195
#4545 M 2] @ 120195
seun| @ ® 120195
&7 A m ® @ 120195
#3050 1 & ® 120185
— dunm| ® ® 120195
sen| @ =) 120195
33 33 M & @ 120185
& BT M @ ® 120195
(i (et T wllag T ollx il o[
™ [Endl [Connected %
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Technical Specifications

Technical Specifications

LX 1600

Only the values assigned with a tolerance or limits are guaranteed

values (after a half-hour warm-up).
Values without a tolerance are for information only.

Characteristics

Specifications

Interface

USB 2.0 (1.1)

Operating System

Windows 2000 / Windows XP / Windows Vista / Windows 7

Power Supply

USB 1.1 (USB 2.0 recommended)

Channels 16
Internal Clock
Rate 100Hz ~ 200MHz
(asynchronous)
Sampling | Max External
Rate Clock max. 100MHz
(synchronous)
Bandwidth 75MHz
Memory 4M Bits
Memory Memory
Depth 128K Bits
(per Channel)
Trigger 16 Channels
Channel
Trigger
Condition Pattern / Edge
Trigger Pre-Trigger es
Post-Trigger y
Trigger Level 1 Level
Trigger Count 1~65535
Working
Threshold Voltage -6V~+6V
Voltage
Accuracy + 0.1V
Protocol 12C integrated
Analyzer
UART integrated
(keep
increasing) SPI integrated
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Technical Specifications (cont’d)

Characteristics

Specifications

/-SEGMENT integrated
LED 9
Operating
Interface Chinese (Si) / Chinese (Tr) / English
Language
Time Base
Range 5ps~10Ms
Vertical Sizing 1~5.5
Software Compression max. 32Mbits
Function Waveform os
Width Display y
Trigger Page 1~-8192 Page
Double Mode yes
Multi-stacked
Logic Analyzer no
Settings
Safety Certification

FCC/CE/WEEE / RoHS

d The grayed fields are optional in the software and non available.

Logic Analyzer
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Technical Specifications

Technical Specifications (cont’d)

Electrical Specification

Items Minimum Typical Maximum
Working Voltage DC45V DC5.0V DC55V
Current at Rest 200 mA
Current at Work 400 mA
Power at Rest 1w
Power at Work 2w
Error in Phase Off* 1.5nS
Vinput Of Testing Channel DC -30V DC 30V
VReference DC -6V DC6V
Input Resistance 500KQ/10pF
Working Temperature 5¢C 70C
Storage Temperature -40C 80T
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General and Mechanical specifications

General Specifications

Environment » Reference temperature 18T to 28C
« Operating temperature 0T to 40C
- Storage temperature -20Cto + 60C
- Utilisation indoors
« Altitude < 2,000 m
 Relative humidity <80 % upto 31T
Mains power supply « Mains voltage Use nominal range 100 to 240 VAC
» Frequency from 47 to 63 Hz
« Consumption <16 W at 230 VAC, 50 Hz
» Fuse 2.5 A/ 250V /delayed

« Detachable mains power cable

Safety As per IEC 61010-1 (2001):
e Insulation class 1
« Degree of pollution 2
« Category of power supply overvoltage: CAT Il 240 V
- "Measurement” input overvoltage category CAT Il 300 V

C€E

This equipment is designed to conform to current EMC standards and its
compatibility has been tested as per NF Standard EN 61326-1 + Al :

Immunity Influence quantity: 5 mV in the presence of a magnetic

field of 3 V/m
Influence quantity: 10 mV in the presence of a
magnetic field of 10 V/m

Mechanical Specifications

Casing * Dimensions 270 x 213 x 63 (in mm)
* Weight 1.8 kg
» Materials ABS VO (self-extinguishing)
» Sealing IP 30
Packaging » Dimensions 300 (1) x 330 (L) x 230 (D) in mm

Logic Analyzer
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Supply

Supply

Accessories

Logic Analyzer x 1

User’s manual CD x 1

8-Pin Testing Cable x 2

Probe x 20

USB Cable x 1

Installation Guide x 2

Driver CD** x 1

1-PinTesting Cable (White) x 1
2-Pin Testing Cable (Black) x 1
Safety cables x 5

Simplified connecting card x 1

X-172
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