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Preface

This Quick Start Guide is designed to help new and intermediate users navigate and perform common tasks
with the Zeroplus Logic Analyzer. Despite its simple packaging and interface, the Logic Analyzer is a sophisticated
measurement and analysis tool. It is also a highly sensitive electrical current sensing device. Users must carefully
read instructions and procedures pertaining to installation and operation. Any instrument connected to the unit
should be properly grounded. A pair of anti-static gloves is strongly recommended when performing a task with the

device. To ensure accuracy and consistency of output data, use of the bundled components is strongly
recommended.

Users’ opinions are very important to Zeroplus. Please contact our engineering team by telephone, fax or email
with your questions or feedback. Thank you for choosing the Zeroplus Logic Analyzer.

3 FMOT7I4A



O PRRERGERE

Zeroplus Technology Co., Ltl:!l

1 Features of
Zeroplus Logic Analyzer

1.1
1.2
1.3
1.4
1.5

Package Contents

Introduction

Hardware Specifications
System Requirements

Device Maintenance and Safety

FMOT7I4A

The Zeroplus Logic Analyzer

User’s Manual V3.07



The Zeroplus Logic Analyzer

O‘ﬁ BRAERGERA
User’s Manual V3.07

Zeroplus Technology Co., Ltd

Objective

In this chapter, users will learn about the package contents, description, hardware specifications, system
requirements, and safety issues of the Zeroplus Logic Analyzer. Although this chapter is purely informative, we
highly recommend reading this carefully to ensure safety and accuracy when performing any operation with the
Zeroplus Logic Analyzer.

1.1

Verify the package contents before discarding packing materials. The following components should be included
in your product. For assistance, please contact our nearest distributor.

Package Contents

Table 1-1: Parts List for Retail Packages

Models LAP-C LAP-C LAP-C LAP-C LAP-C LAP-C LAP-C
(16032) (16064) (16128) | (162000) | (32128) | (321000) | (322000)

Logic 1

Analyzer 1 1 1 1 1 1

16-Pin

Testing

Cable 0 0 0 0 1 1 1

8-Pin

Testing

Cable 2 2 2 2 2 2 2

Probe 2 20 20 20 36 36 36

USB

Cable 1 1 1 1 1 1 1

Quick

Start

Guide 0 1 1 1 1 1 1

Driver

CD* 1 1 1 1 1 1 1

1-PinTesti

ng Cable

(White) 1 1 1 1 1 1 1

2-Pin

Testing

Cable

(Black) 1 1 1 1 1 1 1

* This Driver CD consists of a multilingual software interface program, as well as a multilingual User Manual.
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Fig. 1-6: Driver CD

Fig. 1-5: Quick Start Guide
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Fig. 1-7: 1-Pin External Clock Cable
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Fig. 1-8: 2-Pin Ground Cable
(Black)
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1.2 Introduction

Zeroplus Logic Analyzer LAP-C Series share the same external features as illustrated in the following figures.

(BN READ. TRIGGER . PONER)

Sigmal Connectors \

e

Fig. 1-9: A View of the Zeroplus Logic Analyzer LAP-C Series. See Fig 1-11 for detailed information on the
Signal Connectors

uss

Fig. 1-10: Side View of the Zeroplus Logic Analyzer; the power of the Logic Analyzer is drawn from the USB
connection.

PortA: A0 ~A7 __»

Port B: BO ~ B7
Port C: CO ~ C7
Port D: DO ~ D7

<—or external modules or devices not

For transmitting signals to_y. designated to b lyzed
esignated to be analyze

activate other instruments

For connecting the <— For grounding test circuits

External Clock

Fig. 1-11: Side View of the Zeroplus Logic Analyzer LAP-C Series
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Table 1-2: List of Functional Pins in Each Model

LAP-C LAP-C | LAP-C LAP-C LAP-C LAP-C LAP-C
(16032) | (16064) | (16128) | (162000) (32128) (321000) (322000)
Port A
( AO~A7) v v
Port B \/
(BO~B7)
Port C
(CO~C7)
Port D
( DO~D7)
R O
T O
S O
CLK
GND
VDD
I0A
10B
10C
GND

Models

X

2 |2 |2 ||l |=2] X
2 |2 |2 |||l < | = | =
2 |2 |2 |eje ]l <= | = | = 2

Table 1-3: Definitions and Functions of Pins for All Models

CLK Clock Connect a given external module to be analyzed.
Two pins used for grounding the Logic Analyzer with a
given external module to be analyzed.

GND Ground

Table 1-4: Definitions and Functions of Pins for Advanced Models (1)

When the Logic Analyzer is about to upload data from
the memory to the PC, the R_O will send a Rising
Edge 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 the
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 R_O will send a Rising Edge signal
of DC3.3V. When the Logic Analyzer finishes
uploading, a Falling Edge signal is sent.

R_O Read (Out)

Table 1-5: Definitions and Functions of Pins for Advanced Models (2)

VDD Voltage Drain Provide +3.3 V for external modules by draining
(Semiconductor) voltage from the Logic Analyzer.
IOA Ext. /0 Module A Trar.13mit signals bgtween an external model or
device and the Logic Analyzer.
10B Ext. /0 Module B Same as |I0A.
10C Ext. 1/0 Module C Same as |0A.
GND Ground Ground external devices in sequence.

FMOT7I4A
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1.3 Hardware Specifications
Table 1-6: Hardware Specifications of LAP-C Series
ltems\Models | EAPC | LAP-C LAP-C | LAP-C LAP-C LAP-C LAP-C
(16032) | (16064) | (16128) | (162000) (32128) (321000) (322000)
Interface USB 2.0 (1.1)
Operating System Win 2000/XP/VISTA
Power Supply USB 1.1 (USB 2.0 Recommended)
Channels 16 32
Bandwidth 75MHz 75MHz
Memory 512K Bits| 1M Bits | 4M Bits 64M Bits 4M Bits 32M Bits 64M Bits
Memory Depth . . . . . . .
32K Bits | 64K Bits | 128K Bits 2M Bits 128K Bits 1M Bits 2M Bits
(Per Channel)
Internal Clock Rate) 44 _ 400MHz 100 ~ 200 MHz 100 ~ 200 MHz
(asynchronous)
Max External Clock Max 75MHz Max 100MHz Max 100MHz
(synchronous)
Trigger Channel 16 Channels 32 Channels
Trigger Condition Edge/Pattern
Pre-Trigger/
Post-Trigger Yes
Trigger Level 1 Level
Trigger Count 1-65535
Max Trigger Page Max 8192
Filter Channel 16 32
Bus Data Decoding Yes
. Start: Edge and Pattern

Filter Delay End: 1-65535

16Channel {16 Channel,|16Channel,|{16Channel, [24 Channel, 24 Channel, 24 Channel,
Compression Compressi [CompressiolCompressi [Compression [Compression  [Compression Compression

on 1-8MHzn1-16MHz |on1-32MHz1-512MHz ~ [1-32MHz 1-255MHz 1-512MHz

FMOT7I4A
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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.

1.4.1 Operating System Requirements

Support

Non-support

Operating System

Name

® Windows 2000
(Professional, Server Family)
® Windows XP

(Home, Professional Editions 32-Bit
version)

® \Windows VISTA
(32-Bit and 64-Bit version)

® Windows NT 4.0
(Workstation & Server, Service Pack 6)
® Windows Server 2003

1.4.2 Hardware System Requirements

Hardware Name

Lowest Configuration

Recommended Configuration

CPU

166 MHz

900 MHz

Memory

64MB

256MB

Display Devices

VGA Display Capability with

1024x768 resolution or higher.

VGA Display Capability with
1024x768 resolution or higher.

Hard Drive

At least 100MB available space

At least 100MB available space

uSB

USB1.1 supported

USB2.0 supported

10

FMOT7I4A




C)‘ﬁ BRAERGERA

Zeroplus Technology Co., Ltd

The Zeroplus Logic Analyzer

User’s Manual V3.07

1.5 Device Maintenance and Safety

Following these instructions for proper operation and storage of the Logic Analyzer.

11

Table 1-7: General Advice

Cautions e Do not place heavy objects on the Zeroplus Logic Analyzer.
e Avoid hard impacts and rough handling.
o Protect the Logic Analyzer from static discharge.

e Do not disassemble the Zeroplus Logic Analyzer; this will void the
warranty and could affect its operation.

Cleaning o Use a soft, damp cloth with a mild detergent to clean.

e Do not spray any liquid on the Zeroplus Logic Analyzer or
immerse it in any liquid.

e Do not use harsh chemicals or cleaners containing substances
such as benzene, toluene, xylene or acetone.

Table 1-8: Electrical Specifications

Items Minimum Typical Maximum
Working Voltage DC4.5V DC5.0V DC5.5V
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 DC30V
VReference DC -6V DC6V
Input Resistance 500KQ/10pF
Working Temperature 5°C 70°C
Storage Temperature -40°C 80°C

* Refer to the User Manual for error analysis calculation.
FMO714A
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Table 1-9: Operating Environment

WARNING e Avoid direct sunlight

e Use in a dust free, non-conductive environment (see Note)

e Relative Humidity: < 80%

e Altitude: <2000m

e Temperature: 0 ~ 40 Degrees C
This is a Class A product which may cause radio interference in a
domestic environment.
Note: EN 61010-1:2001 specify degrees of pollution and their
requirements. Logic Analyzer falls under Level 2.
Pollution refers to ‘addition of foreign matter, solid, liquid or gaseous
(ionized gases), which may produce a reduction of dielectric strength
or surface resistivity’.
Pollution Degree 1: No pollution or only dry, non-conductive pollution
occurs. This pollution has no effect.
Pollution Degree 2: Normally only non-conductive pollution occurs.
Occasionally, however, temporary conductivity caused by the
condensation must be expected.
Pollution Degree 3: Conductive pollution occurs or dry,
non-conductive pollution which becomes conductive due to the
condensation occurs. In such conditions, the equipment is normally
protected against exposure to direct sunlight, precipitation and wind,
but neither temperature nor humidity is controlled.

Storage Relative Humidity: < 80%
Environment Temperature: 0 ~ 50 Degrees C

Conclusion

After reading this section, users should have a basic grasp of the Logic Analyzer. A complete understanding of
the section, Device Maintenance and Safety, is a critical prerequisite of any further operation as presented in the
User Manual.

12 FMOT7I4A
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2.1 Software Installation
2.2 Hardware Installation
2.3 Tips and Advice
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Objective

This chapter describes the installation of the Logic Analyzer hardware and software. Software installation steps
must be followed precisely to ensure successful installation.

2.1 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 the connection of the
hardware. The following steps illustrate an installation of a Zeroplus LAP-C(16128) Logic Analyzer. The other six
models mentioned in Chapter 1 would follow identical procedures.

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

Step 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.

Step 3. Choose the desired language.

Step 4. Click Next to proceed with the Install Wizard.

Step 5. Select “l accept the term in this license agreement ”, and click Next.
Step 6. Enter User and Organization name.

Step 7. Choose the setup type. We recommend Complete for most users.
Step 8. Click Install to confirm settings and begin the actual installation.

Step 9. Click Finish to complete the installation.

Step 10. Click Yes to restart the PC.

14 FMOT7I4A
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[ U]_Standard V10790903

mmE  @um Engsn (1) |

i LAP-C (16128)_Standard_¥3.07 - InstallShield Wizerd x|

Welcome to the InstallShield Wizard for
LAP-C(16128)_Standard_Vv3.07

The Instalishiel(R) Wizard wil instal
LAP-C(16128)_Standard_V3,07 on your computer, To
continue, click Next,

The hardware should be connecting with the
USB cable when installing the software, then
the program can be restarted automatically

WARNING: This program s protected by copyright law and
international treaties.

The Zeroplus Logic Analyzer
User’s Manual V3.07

% LAP—C (16128)_Standard_¥3.07 Installer |

changes made ko LAP-C{16128)_Standard_¥3.07 ko
take effect. Click Yes to restart now or Mo if you plan
ko restart later,

\‘) ‘ou musk reskark your syskem For the configuration

C Ak cancel |
X
License Agreement
Please read the following icens= agresment carefuly,
LICENSE AGREEMENT :’

IMPORTANT-READ CAREFULLY : This LICENSE AGREEMENT is
entered into offect between ZEROPLUS Technology Co., Lid. Chersinafier
“ZEROPLUS") and Customer (Indivicual or Registered Company).

Whereas, ZEROPLUS owns a software product, including computer
software as a package product for certain coraputer products, relevant
lintermediary, product information, elecironic file and internet, on-line

downloadahle software. electronic file and service. known as " ZEROPLUS =l

Print

€ 1do not accept the kerms in the license agreement:

Instalshicld

<pack [ mets | concel |

4

[ LAP-C(16128)_Standard_¥3.07 - Installshield Wizard x|
Customer Information

Flease enter your infarmation,

User Hame:

[sunshine]

Organization:
[sort

Instal this appiication for:
% Awone who ses this computer (al users)

1 only for me (sunshine)

Instalshicld

< Back I et > I Cancel

15

3 LAP-C (16128)_Standard_¥3.07 - InstallShield Tizard x|

InstallShield Wizard Completed

The Installshield Wizard has successfully installed
LAP-C(16128)_Standard_V3.07. Click Finish o ext the wizard.

< Back Cantcel

3 LAP-C (16128)_Standard_¥3.07 - InstallShield Tizard x|

Ready to Install the Program

The wizard is ready to begin installation,

Click Install to begin the installation,

1F you want ko review or change any of your installation settings, click Back, Click Cancel ko
exit the wizard,

Cancel

< Back

(16128) Standar T — InstallShield x|

Setup Type

Choose the setup bype that best suits your nesds.

Please select a sebup type.

&
All program Features will be installed. (Requires the most disk
space.)

" Custom

Choose which program features you want installed and where they
wil be installed. Recommended for advanced users.

<Back [ me> | Cancel

FMO7I14A
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2.2 Hardware Installation

Hardware installation simply involves in connecting the Logic Analyzer to your computer with the included USB
Cable as shown in Figures 2-4 and 2-5.

1.Plug the fixed end of the cables into the
LA (Fig. 2-1).

2.Plug the loose ends into the connectors
on the circuit board to be analyzed (Fig.
2-2).

Note: The following sequence must be
observed when connecting the
connectors into the circuit board: A0 =
Brown, A1 = Red, A2 = Orange, A3 =
Yellow, A4 = Green, A5 = Blue, A6 =
Purple and A7 = Gray.

Fig. 2-2

3.The circuit board must be grounded to
F the Logic Analyzer with the black
Ground Cable (Fig. 2-3).

Fig. 2-3

=~ 4.Plug the square end of the USB cable
into the Logic Analyzer (Fig. 2-4).

5.Plug the thin end into the computer (Fig.
2-5).

16 FMOT7I4A
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At this point, the computer should be able to detect the Logic Analyzer and finalize the installation for hardware
connection. For further information, refer to the Troubleshooting and Frequently Asked Questions (FAQ) chapters in
the User Manual.

Fig. 2-6: An Assembly of Laptop, Logic Analyzer, and a Testing Board

17 FMO7I14A
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2.3 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.

Fig. 2-7: Probes Supplied with the Zeroplus

3. Usages of probes
3-1. Take the loose end of the cable and
insert it into the clip (Fig. 2-8).

\.l':‘::':xlm.'-" w7 3-2. Compress the probe as shown to

' J reveal two metal prongs (Fig. 2-8).
iy 3-3. Place the metal prongs on a metal

) ) connector on the testing board and
Ee (= :',"' =1 release the fingers so that the prongs
= can grip the metal connector (Fig.

= e Pt 2-9).
R B T

Fig.2-9

4. The Logic Analyzer will connect to the Zeroplus server for software updates if an internet connection is
available.

Unwanted signals can be filtered out using the Signal Filter or Filter Delay functions.
6. When measuring for a long period, Compression makes memory more efficient.

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

8. If a testing board has a lower frequency than Logic Analyzer, sample signals according to the external clock.
9. When sampling from an external clock, filter extra signals with the Signal Filter function.

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

18 FMOT7I4A
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3 User Interface

19

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Menu & Tool Bars

Find Data Value

Statistics Feature

Customize Interface

Auto Save

Color Setting

The Flow of Software Operation
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Objective

Chapter 3 presents detailed information on the Logic Analyzer software interface in four sections: Menu Bar, Tool
Bar, Statistical Function, and Interface Customization.

Basic Layout

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

V= ZERDPLUS LAP—C (32128) (5/H:000000-0000) ~ [LaBocll =18 x|
“ File Bus/Signal] Trigger RunfStop [Data Ieols findow Help =1 =]
S| % 5 % o 2B b b 0 [[ek =] @ |[100kHz o on|[[50% <[ #0 Page 1|~ gownt |
Bl6|@ 8 @ 2|« bd |- JeR|osn e Bea]@ o shw [0 Jjm
Fomm 2
a1 Display Pos:0 A Posi-15 v A-T=15« h-E=30 =
@8 DisplayYange —25 ~ 28 B Posi15 |+ B-T=15|v Compr—Rate N ‘
BusfSignal ) || Trisser | Filter 2" I 0 =5 q 5 10 b 20 & _—
- R e
el = = LT LU T U L
&z 02 2 P4
A3 A 4 2
5’A4 A ><6 55 7‘ 8
#4500 b b |
&0 2 P4 |
# AT AT iz i |
- # B0 B0 1} 55
- # Bl B 5 B
# B2 B2 X =4 -
£l JAL ] el i
I Eeady T q T 7

Fig 3-1: Software Interface

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 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 is added in the tooltips of the Tool Bar, that is to say, when
users place the cursor one of the icons, the shortcut key will appear. For example, the prompting information of
the New button is “New (Ctrl+N)” and “Ctrl+N” is the Shortcut Key of the New function.

3. Information Bar
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 Range-Display the range of the waveform in the waveform 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.

4. Ruler (Waveform Display / Listing Display)
Ruler shows the time position of the waveform shown in the waveform display area or the listing display area.
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Bus/Signal (Waveform Display / Listing Display)
Edit names of the measured channels; color shown matches the trace color.
Trigger Column
Trigger Column allows users to adjust signal trigger conditions.
Filter Column
Filter Column allows users to set Bus or signal filter conditions.
Display Area
Acquired data is displayed as a waveform or in a list format.
Waveform Display
This interface shows the digital signals. Whithe signal is logic “0”, the waveform will be displayed as

If the signal is logic “1”, the Wav%is as . An unknown signal waveform is displayed in gray between
the high and low levels as There are sixteen channels in LAP-C(16032), LAP-C(16064)
LAP-C(16128) and LAP-C(162000), and thirty two channels in LAP-C(32128), LAP-C(321000) and
LAP-C(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”.
Status Area

Display Logic Analyzer status. The function name is also indicated here.
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3.1 Menu & Tool Bars

Section 3.1 presents detailed information on the eight menu and thirteen tool items shown in the menu bar. The
eight menu items are File, Bus/Signal, Trigger, Run/Stop, Data, Tools, Window and Help. The thirteen tool items
are Standard, Trigger, Run/Stop, Sampling, Trigger Content Set, Display Mode, Windows, Mouse Pattern,
Zoom, Data, Show Time/Height, Trigger Delay and Font Size.

1. File
D Hew Ctrl+H
= Open. .. Ctrl+0 € Close - Close the file being worked on.
Close Ctrl+F4 €Auto Save - Save the required file
automatically.( See Section 3.5 for
] Seve Carles detailed instructions)
Save Az € Export Waveform - Export files into Text
il S (*.txt) and CSV Files (*.csv)
E Export Waveform. . . Ctr1+Shi f1+E € EXport Packet List — Export the active
[fZ Export Packet List... packet list.
i Cepture Rindow. .. CiloE € Language - Allow users to change the
language interface of menus, tool boxes,
Language k etc.
& Print. cie1+r | € Print Preview - Show three options:
Print Frevies Bus/Signal & Trigger & Filter, Position
Display Area and Waveform Display
Becent File (See F|g 3-17)
Eeit € Exit — Exit the program.

Fig 3-2: File menu.

Fig 3-3: Standard Tool Bar.
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Menu Bar: File
Menu Item Detail Menu & Dialog Box

[y Fer Celal | Open a New file.

oeen R

Look jn: IB My Dacuments j - i )

My Music
i My Pickures

E’; Opern. . . Cirl40
File name: I j Open I
Files of type: ILDQID Analyzer LAP-C File[" alc] j Caneel
File: Preview
Project: Dake:
Authar: Time:
Title: Maodule Mo:
Mate ;I
L]
4
Fig 3-4: Open an existing file.
e s
O e e [
Cloze Ctrl+F4

Beiw i e | em

Fig 3-5: Close the active workspace.
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savens 2=
Save jm IB tdy Documents j - £F E-

1)y Music
|2 My Pictures

My Camputer

Tave Cirl4s | =

Save As... |

File name: | | sae |
Saveastpe:  |Logic Analyzer LAP-C Filel*.alc) =l Cancel
File Note:

Project: I LaPraoject Author; | SOFT-EBSE30FTES

Title: I case lemma
HMote: ;I

[ |

Fig 3-6: 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.

Save jh I@Desktop j & B8 oF -

DMy Documents

:e My Computer

‘QMy Metwark Places

|7 LAP-A ODM Standard_¥3.03.02 2008-05-05

|2 LAP-A Standard ¥3.04.01 2003-03-11

[ Export $aveform. .. Ctrl45hi £44E | S)LAP-A Stzndard V3,04 2005-05-03

Desktop \-2)LAP-C Standard_W3.05 useful 2009-03-25
|CLAP-C Standard_¥3,06.01 2009-08-11

| ILAP-STANDARD ¥3.04.01

|71 SAELTG_V3.04_20090604

|22 TTPlayer

|- ZERCPLUS ODM Standard_v3.04 2009-05-31

E 11

tdy Documents

File hame: I‘ [£13 j Save I
Savessbpe: [ Text Files"t] k2| Cancel |

Bus Qutput Pararneter Data InfFormation

Bus Item
Fi¥es Ol Data Style IALL d
- Perform Model Data Model IA\I da d
' vertical
Data F t
" Horizontal ata Formsl IHEXadEE\md d

- Qukput Range

From IBeginning of Data 'I To End of Data 'I
“1023 1025

[V pop up an export file automatically

Fig 3-7: 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).
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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:

I =lolxl

Be [k Fomet Vew il
.

Thanks for using ZERcLUS Logic analyzer
wersion:vi. o
Y smmememememesesceescsemesemememesemememes

Filename: 1lll.txt
‘Fila sizad kb

Y File created on:  2008/08/18
Logic Analyzer setup information
'/ Sanpling made:standard
 Interng .mp1 ing freguency = 100000 M2
A size =
NOne use m"a |nm rn<<|nn
'/ The ramber of Bus =
/ The meber o hdl're'\ -
Trigger Froperties: |r|ﬂﬂ!r D:skmn = 50
rrigger lew [1a #ore = 1.50 v [18 #orc = 1.50 v e

- n Igg(. coun |\ =1
A
/ signal Filrer seun ; F?ltel’ mnmuon lengthens or shartens: no
ne
O\ stands For ety |gu..1 i hi%: pattern, V'LV presents the signyd of low pattern ..nu
Stgnal Trigger setup : % stands for dn.n ( cane _WUHNT presents high pattern an
3\ u\ means sing gd “€%" presents Ealling Edge, %"€%" S ands -
7 Tha display and teiggee rtup of Bus: Accor ‘|r m- character of the original File to pre
¥ The display of messige: Total: 2048 ale
iasping The settings 15 Essential 1o reDrauuce Thannels and suses.
' Channg] name: ] A2 Az a5 a4 a5 A ar 80
A5 |rfr|¢| Filter: « x x = = = = = =
¥ e [ o o o o o o o o

" | o
Fig 3-8: Export File

E Export Paclet Liszt. ..

2ix]
Save jn @Daskmp ﬂ = [ oy E-

My Documents
:f My Computer

Iy Metwark Places

LAP-A ODM Standard_¥3.03.02 2008-05-05
LAP-A Standard ¥3.04.01 2009-03-11

LAP-4 Standard_%3.04 2009-03-03

LAP-C Standard_%3.05 useful 2009-03-25
LAP-C Standard_%3.06,01 2009-08-11
LAP-STAMDWRD ¥3.04.01
SAELIG_V3.04_20090604

TTPlayer

ZEROPLUS ODM Standard_3.04 2009-05-31

File name: | | Save |
J Canicel

Save as ype; IText Filess(" kst

[ Bus Output Parameter Data Format Export Format
¥ Yes Mo —Hr IHexadecimal j ’7|Repurt Form J optian..
rOukpuk Range
o 0

¥ pop up an export file automaticaly Y
4

Fig 3-9: 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 ues the captured data in the following process.There are

FMO7I14A



ZPREEI R RRMAEROE The Zeroplus Logic Analyzer

Zeroplus Technology Go., Ltd, User’s Manual V3.07

two formats for selecting, Report Form and Pure Data Form.
See the following picture:

1~ Bus Output Parameter -~ Data Format
& Yes  Ho —HV [Hexadecimal =l

 Qutput Range

Export Format

IPure Data Form j

Report Farm
[Fure D

Gption...

From | First packst hd To Final Packet -
0 0

[+ pop up an export File automatically

Fig 3-10: 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.

E
Options
¥ Packet# [+ Length
V¥ Mame |V Describe

v TimeStamp

Cancel |

Fig 3-11: Option Dialog Box

For instance, all the export options are selected entirely.

See the below picture:

Fig 3-12: Pure Data Form

BT EEE——— i
Compbare b Hean
LR
R
.
Cyter Brgas
4
=i Capture Window. .. CtrltC £ Pl i
T Dl egan
. Frirritan fnr e W e e o oodr
- [CERpe—p——
| e I Comerl |

Fig 3-13: Capture Window
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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.

Selection 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.

Note text color— 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.

Chiness (1)
Chineze(Tr)
‘v Englich

Fig 3-14: Choose among Chinese Simplified (Si), Chinese
Traditional (Tr) and English.

Language *
x
L The program needs to restart,
. Do wou wank bo save the current document?
w o |
Fig 3-15: When changing languages, the above screen will
be displayed and the program will need to be restarted.
Print 21|
r— Printer
Mame: IMicrosoft Office Document Image Witer j Properties... |
Status: Feady
Type: Microsoft Office Daocument Image YW riter Driver
% Print. .. Ctrl+P ‘Where:  Microzsoft Document Imaging ‘riter Port:

Tip:

The Printing All the
waveform function is added ,
that is to say, when users press
the Display All button, the
printer will print all waveform in

one page.

Comrment

— Frint range Copie

ol £|E Murnber of copies: |1 : l
 Pages  from: |1 to: Iaﬂ

" Curent Page Ijl I~ Callate
Cancel

Fig 3-16: Click to enter the Print dialog box.
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Print Preview
Pan © F—_H_'[”'H'_;
Fig 3-17: Click to show a Preview of the Print.
Reent File Show the recently saved file.
Exit Exit the program.
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2. Bus/Signal
- g
i, Sampling Setup ... ek
i, Channels Setup ... -lack Source
Asvnchronous Clock,
Group into Bus Chrl+ia (% Internal Clock
I maram, Franm Bus i 0| Frequency: I 200kHz
Expand
Collapse |—Synchrnnous Clock
TR fipsze
Rename o=
Maowe Leftiip dge
Move Right/Down ternal clock wa
Aadd Hide:
Shiaw Al
Part | Part D
Tr.Condition I Colar... 1
FiCondtion 0 RamSizer [ =] || T
A 7B 54 3 2 Channel number will be
A1 7B B 432 limited to 32
Fig 3-18: Bus/Signal Menu. Dialog boxes of the Sampling Setup and
Channels Setup are shown and indicated by arrows.
@ %o & (IR e W[k o[ B [s0MHz o] e
Fig 3-19: Trigger Tool Box.
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Menu Item

Detail Menu & Dialog Box

ﬂhr Sampling Setup ...

sampling Setup ﬂ

r~Clock Source

Frequency: I 200KHz vl

~Synchronous Clock

" External Clack
= Rising Edge Frequency: IlDDKHZ

£ Falliya Edge (Min:0.001Hz, Max:100MHz)

Mote: The external clock voltage level is the same as the port 4 trigger level

—Sampling

~RAMSize | | Compression Mode Signal Filter
RA&M Size: I i
2k - [~ Data Compression
Signal Filter Setup. .. |
Channel nurmber will be:

limited to 32

Apply | [o]:4 | Cancel | Restare Defaults | Help |

Fig 3-20: Sampling Setup

See Section 4.1 for detailed instructions.

Tip:
P
Icon Description ZK —_ i1 | [50MHz L
ra Decrease . . .
14 RAM Size Fig3-21: RAM Size
il Increase Choose the RAM size and the internal clock frequency
RAM Size from the pull-down menus.
Decrease
Internal
nnr
Clock
Frequency
Increase
Internal
nnnr
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 LAP-C 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
—&synchronous Clock
% Internal Clock

Frequency:

100Hz

—Synchronous Clock ?EH:Z
" External ClocHSKHz

25kHz
% Rising Ed s
= Falling Ed|100KHz
200kHz
Moke: The extd4nnkHz
S00kHz
1MHz

) 10MHz
=5ampling——— FEMHz
—RAM Size SOMHz

F.&M Size: 80MHz
[ | ooz

Channel number w 150MH2

lirited to 32 200MHz

Synchronous Clock

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

The sampling frequency should be more than 4 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
1MB*255=255M Bits (Per Channel).

Note: The rate will change depending on the data being
analyzed.
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Tip:
‘fé'?‘.'} Signal Filter Setup

Tip:
Click to enter the signal filter

setup dialog box.

Tip:
There are three modes of Signal
Filter configuration for each channel.

32

The Zeroplus Logic Analyzer

User’s Manual V3.07

Signal Filter Setup x|

- Filter Condi

Trigger Condition | ¢
Filter Condition

PortA

Trigger Condition |
Filter Condition

FortB

Trigger Condition | -
Filter Condition

FortC

Trigger Condition | &
Filter Condition :

FonD

[~ Filter Delay Setup
[V Activate Filter Delay

Select Filtar Delay Mode Select Delay Start Point Delay Time:
& According ta Fiker Candtion  StartEdge 1

" End Edge (Min: 1)
" Opposite of Filter Condition " Period+Delay (Max; 63535)

- Display Bar Setup
[V Ehow Bar,

BarStyle |original ¥
Bar Width | 1

oK | Cancel | Restore Defaults | Help I

Fig 3-22: Signal Filter Setup Dialog Box

The function of Signal Filter is to use an alterable judgment
circuit which can filter undesired signals in order to capture
and store valuable data in the memory. When the
combination of input signals from each channel meets the
filter conditions, the section of acquired data will be gathered
by the Logic Analyzer and stored in the memory. After
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.

1.1 % | = Don’t Care means that the Logic Analyzer
captures all signals from sampling.

Filter Condition delay time

start edge

Filter Condition delay fime

start edge

Fig 3-23: 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

Filter Condition

end edge

delay time

Fig 3-24: High and Low Levels
Filter Delay Setup
Filter Delay — According to the filter condition.
Start Edge — Show the waveform from the start edge to
the delay time interval.
See details in Section 4.1.

f.r Channels Zetop ...

Tip:
e Channels Setup

Tip:
Add Bus/Signal

Delete Bus/Signal

Delete All

Restore Defaults

Reserve waveform data and

show them

T 5
| |

L il I il I b T Farh =
Ti Conettion,

Fi Condtion.

Al ple[slalalz(1[olz e]alalal2]q 21 0[2 65 43021/
Al 7I6|5 4 3 2/1/0({7 & %5 4321 2 1/0(7/6 % 43 2M0
A2 HOODEHILEOOEED 21(0[7 e s 4310
o) s[s[s[4la]2[ 1 [o[r[e]sa[a] 21 21/ 0[7 65«20
a4 N HDEHAILEOEOEHL 2107 s SMM3lz[10
25 N HDEHAILEOEOEHL 2107 sM4[3[z[1]0
5 HEEOEHANLEDOOERL 2 1(0[7Ms 3210
A7 Tl e[slalalzlT(o|7lels a3z 21 oMe s 43z
. 111111111 111111 11111111111
Court

" weform data and show them.

e o Cancal v

Fig 3-25: Channels Setup

See details in Section 4.2.

Click the Add Bus/Signal button to add a channel. This will
appear as ‘ NewO0'.

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.

Group into Bz Ctl+is

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)

Tngroup from Bus Chl+1T

Ungroup signals from Buses by pressing Ctrl + U.

Expand

A Bus contains at least 1 channel. In order to see these
channels click the ‘+ symbol before the name of the Bus.

33
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Bus/5ignal

» |

%
-

B
(N Inu R penn)
® (| =
Ol =
Ol =
Ol =
K| =

Fig 3-26: Expand

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

o || Filter [® 2 =k 10
s NI T
e T
Collapss para | 5
a3 = b
F P ¥
L5 8 8 ¥
P b
Fig 3-27: Collapse
Ak Size
Maove Left/Up
Format Bow 3 Mave Right/Down
Hide
Showall
Color...
Fig 3-28: Click to change the Bus or signal display.
Tip:
Format Row

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)

Changes the display of a Bus or a signal.

Size the signal columns automatically.

Highlight a signal or Bus and click Move Left/Up to 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.
Hide Highlight a signal or Bus and click Hide to hide it.
Show All Click to show all signals and Buses that have been
Color hidden.
Highlight a signal or Bus and click Color to change the
color.
Highlight a signal or Bus and click Rename to rename the
Eensame

Bus or signal.

34
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+<Er>‘ Busz Trigger Setup ..

nnr

*Eﬁ Trigger Froperty ...
Trigger Mark

Channel Trigger Setup ...

N\

:}{: Don' t Care

™ Falling Edge
] Either Edze
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Bus Name Operator Yalue

[Bust =l = =i

Data Format
’Vf' Binary " Decimal @ Hexadecimal " AsCl

Reszet

0K | cencel | et | hHep |
[ehonnet Trigoer sen ]

5

3 2 1 0

Fiter Condiion

BE R R K

FiterConditon | W

76
BE B R l
"™ [Tagger conao [0 ] [0 [0 = =] [

BH B =®E =B

Por

Filr Condion

Togewconeor [0 00 ) ) (] (] (0

Filter Condiion

ponc: B OH N OEH BN OH N 'f*:
Trigger Conansord [T [T (BT PR [T ] [T [TE] [0

o = = = = = = =
[ |vouor conawer] (] (TEST) ES) DEE (] (B B2

I R e
=]

Trigger Level Trigger Count
Fort &  —|
TTL ~] s o)
Fort B Ohin:1, Mex:65535)

TTL - B 7]
FPort C
TIL | Jts (]
Port D
TTL ~| s (]

oF | Cancel Defanlt Help

Fig 3-30: Trigger Tool Box
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Menu Item

Detail Menu & Dialog Box

i3 Busz Trigger Setup ...

Bus Trigger

Bus Trigger I Protocal Analyzer Trigger |

Buz Name Operatar Walue

Er—E =]

D ata Format
’7(' Binary " Decimal ' Hexadecimal = ASCH

[1]:4 I Cancel | Drefault | Help

Fig 3-31: Set Bus Trigger

See Section 4.1 for detailed instructions.

4o Channel Trigger Setup ...

Channel Trigger Setup

Filter Condition
Trigger Condition| | -

PortA

Filter Condition
Trigger Condition| |

PortB

Filter Condition
Trigger Condition| |

PortC

Filter Condition
Trigger Condition| |

PortD

Cancel | Restore Defaults | Help

Fig 3-32: The trigger action tells the Logic Analyzer
when to send data to the PC. The trigger conditions
determine when the trigger point starts to record the

information.

iT Trigzger Mark

Open the Trigger Mark function.

See Section 4.1 for detailed instructions.

& Don' t Care

Set the trigger condition as “Don’t Care”
See Section 4.1 for detailed instructions.

Set the trigger condition as “High”
See Section 4.1 for detailed instructions.

Set the trigger condition as “Low”
See Section 4.1 for detailed instructions.

% Rising Edge

Set the trigger condition as “Rising Edge”
See Section 4.1 for detailed instructions.

Falling Edge

Set the trigger condition as “Falling Edge”
See Section 4.1 for detailed instructions.

Either Edgze

Set the trigger condition as “Either Edge”
See Section 4.1 for detailed instructions.

Resat

Reset the trigger condition.
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*T Trigger Froperty ...

|

Trigger Delay | Trigger Rangs |

Trigger Lewel

Trigger Comnt
Fort A

TTL - [e m ! |
Fort § Min:l, Mex:65535)
TTL -5 W

Fort C

fm s o

Fort D

ITTL =] [T= o

0 | Cemel | Defwar | Help

Fig 3-33: Set Trigger Content

See Section 4.1 for detailed instructions.
Trigger Level

Tip: ) c S The voltage level that a trigger source signal must
Trigger onten.t .etup reach before the trigger circuit initiates a sweep.
Icon Description There are 4 ports available; each port has the ability to
i Decrease assign different voltages to meet the users’ requirements.
trigger position Use the pull-down menu to choose between TTL
o Incr'e.ase trigger (default TTL), CMOS (5V), CMOS (3.3V), ECL and
" position User Defined (choose the value of the Trigger Level —
N/A  Trigger Page 6.0V to 6.0 V).
N/A  Trigger Count Uﬂ% j.@;}, +7 Pa F j |-| jl
: : ge Caount
(1) 2) {3
Fig 3-34: 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.
. 5|
Tlp. Trigger Content Irigger Delasy |Tr1gger Range |
Trigger Delay % Trigzer Pazel " Delay Time and Clock
Icon Description Trigger Fage——— | [“Trigeer Delay Tine
. ' 5 5 - fMDin Z0us , Max:335. 524s)
N/A Trigger Delay Minc1, Mex:8192)

~Trigger Position———————

Trigger Delay Clock

—

Min:1, MWax: 16TT6191)

50% -

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

Fote: When more than one trigger pages are selected, the trigger
bar dizappears from the wiew

0k | Cancel | Defale | Help

Fig 3-35: Set Trigger Delay

See Section 4.1 for detailed instructions.

J Trigger DelaylEl_

Fig 3-36: Set up Trigger Delay clock under time display.

Trigger Delay| 1000

Fig 3-37: Set up Trigger Delay clock under sampling site
display.
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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|

Trigeer Content | Trigger Delay Trigzsr Range |

2 et

Range

Time Sample = R minute =]

0 | Camcel | Defwadt | Melp

Fig 3-38: Set Trigger Range
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4. Run/Stop

b =ingle Run F&
bp Eepetitive Bun  Fo
B oo E¥

Fig 3-39: Run/Stop Menu

> »»

Fig 3-40: Run/Stop Tool Box
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Menu Item Detail Menu & Dialog Box
. Click to run once.
5 E F5
p_Single fun See Section 4.1 for detailed instructions.
Click to run continuously until the Stop button is

bb Bepetitiwe Bun FB pressed.

See Section 4.1 for detailed instructions.
W Stor FT Click to stop the repetitive run.

See Section 4.1 for detailed instructions.
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5. Data

I:_"I Select an Analwtiec Range
== Hoise Filter ...

T

7 Bus Width Filter

¥ Data Contrast. ..

ﬁ Find Data Value ... Ctr1+F
51 Find Pul=e Width. ..
|4 To the Frewious Edze F11
[ To the Hext Edge Flz

Ga Ta To T Bar T
P #dd Bar. .. FARS SN Eaf @ To A Wer A
;ﬁg Dlelete Bar. .. FARE ] Em- Go To B Bar B
R‘: Zoom E Go To More. ..
{"’? Hand H
|k Hormal ESCAPE
& Zoom In F3 :
X Zoom Out Fa ey
[ Show all Data F10 dermet
k) Frewious Zoom Ctrl+d IT Iersaiazmel

ASCIT

Data Format 4 T Reversze. .. |

Wavaform Mode r |7 Square Waveform ‘

List Data Mode Sawtooth Waweform
|7 A1l Data
Sampling Changed Dot (Compreszsion)

Data Changed Dot (Comprezzion)

Fig 3-41. Data Menu

= A B T +
Bar Bar Bar Bar Bar

B e 2l

R R

Fig 3-42: Data Tool Box
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Detail Menu & Dialog Box

L_!I Select an Analwytic 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.

x

Muoise Filter: INU”E j

(5]

Fig3-43: Noise Filter

See Section 4.8 for detailed instructions.

$ Bus Width Filter

Bus Tidth Filter x|

Zancel

Fig3-44: Bus Width Filter
Select the checkbox 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:
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| 5!’155

—

0:3 0x0

Fig3-45:

Before and After Filtering

* Data Contrast. ..

Data Contrast Settings ﬂ

[+ ackivate Data Contrast

— Conkrast Files

Basic File ILaDocl

=

Contrask File ILaDocZ

|

— Conkrast Beginning Poink
' TBar
(" Beginning of Data

Error Tolerance

INone = I

Contrask Result

| Errar Stat, | =

AO[AD] .
alfal].
az[az].
A3[A].
A4[Ad] .
AS[AS] .
AE[AG] .
AT[AT].
BO[B] ..
BA[B1] vrvernenne

™ Roll the contrast waveforms synchronization Fin Assignment... |

I~ bis

|

ast differences

Perform Contrast |
[o]'4 I Close | Help |

Fig3-46: 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

Contrast File.

between the Basic File and the

43
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m Find Data Value ...

waveform-Find x|

[ Activate the function of Chain-Data-Find

Bus/Signal Mame:

[ | tex: | Prevos | cos |
Bus Item: Find: Min Yalue: Max Yalue:!
|Data == =] o | FFFFFFFF

Stark AL End At: ‘When Found: BEEERE
IDs j IDD j IA j Statistic I
I 0

Fig 3-47: 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, ect. (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.
Statistic — Show the number of instances of the search
results.
Note: It is available only when searching through a

Bus.

waveform-Find x|

Iv activate the function of Chain-Data-Find

Bus/Signal Mame:
IBusl ﬂ et | Previnusl Close |

Please key in a chain of data with a comma ta compart them,for example, 32,45,50,66,
|01,02,03]

Stark AL End At: ‘When Found: BEEERE
IDs j IDD j IA j Statistic I
I 0

Fig3-48: Waveform-Find Dialog Box with Activating the

Function of Chain-Data-Find
Tip:

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 0X01, 0X02 and 0X03) in the Bus. it
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improves the efficiency of Data Find. See the

following process:
|

™ activate the Function of Chain-Data-Find

Bus/Signal Mame:
[ - et | Fevoss | e |

Bus Item: Find: Min Valug: Max Value:
[pats == R [Frerreer
Statistic
Statistic
|

Start At End At: When Found:

[os =l Joe = fw =

Waveform-Find x|

¥ activate the function of Chain-Data-Find

Bus/Signal Mame:
Bust - Mext | previous | close |

Please key in a chain of data with a comma to compart them, for example, 32,45,50,56.

Start At: End At: “when Found:

[os =l Joe = s =]

Statistic

Statistic
o

vaveform-Find x|

[¥ Activate the Function of Chain-Data-Find
BusjSignal Name:
Busl = Next I Previous | Close |

Please key in a chain of data with a camma ko compart them, for xample, 32, 45,50,66,
[01,02,03]

Statistic

Statistic
0

Start Af: End At: ‘When Found:

3 =] fer = [ =

Fig 3-49: Process of Activating the Function of

Chain-Data-Find

% T1a8A15 Lir 32 EER) (/0 Se0000-0008) = (Labsd] it il
“nfils bfipad Togw Se/dte eis Dedn Bade Sy il x|
Dad & LR N O e R e e e e O
Gl |E WSS 0D e S IS % ] @ Height
[Trigeer tola[_inas | Memt iz [T ]

et Biapler oa 8 b Fos 5 R T
L Haplar bumgs 8 My ” -4 Whaa + BT I
h R e e e 8

b 4

e

S i e Fu
=

i =

Fig3-50: Function of Chain-Data-Find Displayed on

the Waveform Window

Pulse Tidth—Find x|

Signal Mame:
AL = Next | Previous | Close: |
Find;: Min Pulse Width: Max Pulse Width: Statistic
o1 Find Ful=e Width. .. JmRange =] |0 5

Start Ab: End At: When Found: l—
1028

Fig3-51: Pulse Width-Find Dialog Box
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Tip:

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.

Signal Name: It can select the single channel for Find.
Find: It can select the Find conditions which are “In
Range”, “Min Value®, “>”, “<” and “=". 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.

Statistic: 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 A1 channel; the Pulse Width

is equal to “1”; take the A Bar as the mark. See the

below figure:
(T deanries Lar-C O i) (U8 000000-0000) - [Labeet | alll x|
imbile Wpipal Toger Seffie Qeis Deads Diade Bl alfl x|
DEE & LR N e B e | e X O
FIRE - R - R e S 1 Y 5 R | ] Neight
Teigges Dl sz | ¥
ey e o g I
Tatal D08 Biaploy Bange 827 ° 0T B P35 T-T=l8 = Compr-fate B
veitiod | e | v 8 oy oo S e
bbbl |
su| £ ¥4 |
72 d| T |
- o Zwse] e o |
h o b .
| — 18
.
s st Endas ke Pt F 3
i [ o =R s -
! e 516 '
su 128
TR (TR | 4 s
oy i o

Fig 3-52: Pulse Width-Find on the Waveform
Window

14 To the Frewious Edge

Fil | Go to the previous edge sweep of the indicated signal.

[ To the Hext Edge F1z ‘

Go to the next edge sweep of the indicated signal.
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Ga Ta Il

Tip:

Go To T, A, B, or Go To More

A Fos'15 [+
E Fos:22 |

Display Pos:10
Trigger Fos:l

A-T=15v
B-T=22|v

2 JEEDNE L. SR S
i ninnEnnimnnin
S L UL L L
wnlsplay Pos:-0 A PosilS |+ A-T=15|w
Trigger Fosi0 B Pos 22 | BE-T=z22|v
il H‘ n i o R o o KO 0 O, ";3“3‘ n r

1|

[=]=

Fig 3-53: T Bar will be displayed in the center
of the waveform area.

m Select an Analytic Range
= Woise Filter ...
——

$ Buz Width Filter

Ti Go To T Bar T @ x Data Contrast. ..
o 4 Find Data Val Ctrl+F
Ak o To & Bar b > ind Jata amme . i
Bar @ [l Find Pulse Width ..
Em_ Go To B Bar E >3 L Mo ke Praiaus Bz Fi1
[ To the Hext Edze Flz
Go To More. .. 2 Jx GoTo T Bar T
g-m_ Add Bar. .. ALt+h g# Go To A Bar A
@ Press T, go to T Bar. o Delete Bar... M4EB B GoToBBar B
®@ Press A, go to A Bar. [ Zoom E 6o To More. ..
& Hand H
® Press B, go to B Bar. TR Hornal TEEET
mK“' Zoom In Fa
o Zoom Out Fg
@ Show a1l Data Fio
7 Frevious Zoom Cirl+Z
Data Format 3
Wawveform Mode 3
List Data Mode 3
Fig 3-54: The selected bar will be shifted
to the center of the waveform area.
Bltth

+ hdd Bar. ..
BaF

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.

Tip:

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

Add Bar

—Setting
Bar Name IC—
Bar Color | - |
Bar Pos IU—
Bar Key |3|—

Fig3-55: Add Bar
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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.

(1% 2eanries LAP-C Cord P8 ) GUN S00008-0008) - [Labsel] alli x|
tm Bils bfipal Trige bw/gbe s fels bede Bde altlz
DEE S RG® . TS p w0 o] S [esmiz o] o [[f0% o]ie opun [
Ge@ @B oD @-fox  CJeRopbEL Beq @ Heaght
Teigges Dol 1| Fomt Sime [T -
e Binler Fr 800 & FenSid - e O 0 ieii e
Tl 20w Bilay Nangn 50 " 404 ¥ beac 18+ BeTrmie Comprtate e
Pt triape | tave Moy I A 3 e b L B in P L T P e o e
l’ . ol | | | | |
L
e 1l
“
oM
o
-
L
sm
| === g O & O] A .‘.l_J
bty B [

Fig3-56: Add Bar with the number between 0 and 9

=i Delete Bar. .. LIRSy
Ear

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.

x

Close |

Fig3-57: Delete Bar Dialog Box

u-‘mi-ﬂu I

Fig 3-58: Delete a selected Bar.
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i 2o : | TIUTOOTITATT
BRjiEnkpinapiind

Address 17

Tip: HEpERERERE
A Zoom-In or a Zoom-Out view will _‘ ‘ | | \_
be centered in the Waveform Display
Area, and the new zoomed view will
be sized according to the available
space on the display.

Fig 3-59: To Zoom In, left click and drag
the mouse/point from left to right.

IR IRENRTRNINITN
UUyuyl
LI Ll

When users activate the Zoom to Fig 3-60: To Zoom Out, left click and drag the

zoom in / zoom out the selected area, mouse/point from right to left.
the Tooltip on the right corner of the

bottom will display the Time, Clock or

Address of the selected area.

[T traories Lar-c Birize) U mosos-mis) — [abeit] =T
When selecting the Zoom function, and L T R I e P e CE e T T
users are pressing and dragging the S I I RS T B e O S 3 S T N
. . > Tesgene Balag[ 1 ]| Pent Sz [i7 ]
left key, the information on the right el R ST SR il
corner of the bottom will be changed T B s
and updated with the width of the 2| s R

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 Zi

information will disappear. cia l

Tooltip: -

Time/Frequency Sample: xxx (time) it o

ns (unit) Fig 3-61: To display the Tooltip, left click and drag the
Address: xxx (There is no unit with the mouse/point from right to left or from left to right.
address.)
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.f‘\“'? Hand H

Fig 3-62: Click Hand, and then depress and hold the
left mouse button to drag.

[ Fernal ESCAPE J

Reset the mouse function to the system default.

"% Zoem In T J
e

Zoom Out Fa J

Tip:

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

[10% - xR

APDEZS‘BE\-lv
B P-:-s:3‘3'.-‘.||v

ls - S.E 34,55

Fig 3-63: Normal Status

100% | e R

A Fos:—41 |v
B Pos:—25 |»

L B

Ty
LI L

Fig 3-64: Result from Normal to Zoom In
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1% v| X %
h Pos:1025 |+
B Pos:1015 |+
i —475 J23
|| | I | | T [

Fig 3-65: Result from Normal to Zoom Out

[#%] Show all Data Fi0 J

ol
alt)x

S fils byt trigme gt fes fedds Dok ly
DEE S Kok . &AW rw o fm o] e EERl T
80 EE WS WOE M- i o hL L M@ g
Trigges Belar[ 1] | Femt Sise g
feditl Tl Fea Wi - T v

B-Tems . Eprtatn e

ey ot R e
batid  Tew | Bl W o o - o ow kb m
BT e———
‘8w i e ]

o I l S—— - ‘ . - 4

el

;o { N
L] { --‘---““““-:‘_ ““““““““““““ ]

s | B ] 1 _.—l ________

e || i

,m

ou |

e |

o ] g

C— ) 11 Y T Y R of

oy = -

Fig 3-66: Show all Data

7 Previous Zoom

Return to the last zoom.

Data Format 'J

Binacy
Decimal

'w Hexadecimal
ARCTI

Fig3-67: Data Format
Show numerical information in Binary, Decimal,

Hexadecimal, or ASCII format.

Meaveform Mode 4

F Add Bar... Altth i

;ag Delete Bar. .. ALt+E J 1
R: Zoom E

& Hand K

[k Forma ESCAPE

& Zoom In Fa

L Zoom Out Fa

@ Show a1l Data Fi0

k7 Prewious Zoom CirltZ

Data Format 3

J
Reversze. ..

List Data Mode D [w Square Waveform

| Sawtooth Waveform

Fig 3-68: Square Waveform
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nr
Bewver=ze. ..

IT Square Waveform

Sawtooth Waveform

nr
Rewverze. ..

Tip:

This function of Reverse is 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.

AVAVAN

+ Add Bar. .. Kt
;ﬁ Delete Bar. . Wtt+E
iy} Zeom E
& Hand i
[k Hormal ESCAFE
"% Zoon In Fa
¥ Zoom Out Fa
[ Stow all Dats Fin
v Previous Zoom CtrltZ

Data Format

form Mode

»

nm
Reverse. ..

List Data Mode

3

Square Waveforn

[w Savtooth Waveform

Fig 3-69: Sawtooth Waveform

g‘ar hdd Bar. .. FARE T
;ag Delete Bar... ALttE
R: Zoom E
& Hand K
[k Formal ESCAPE
“m Zoom In Fa
¥ Zoom Out Fa
@ Show a1l Data Fi0
w3 Previous Zoom Ctrl+Z

Data Format

|

Haveform Mode

Lict Data Made

e e[

* [v Square Waveform

x

7 6 5 4 3 2 1 o
pta CCC C OO
Ptk [ C T[T
ptc C CCCC C CC
Pt T T
pte T T C O FCFC
Pt T C T CCC
(2T i I R A S I i
PtH T T T C T C
ptl T CFCCFE FCFC
Pt T CCCFCFC T
Ptk T O C O -
PtL O C O
Pt T O ¢
(25113 VI i A A S I i
pto O O C FCCC T
ptp T CCCFCFCFC T

Select all | Clear Al | ETT Cancel |

Sawtooth Waveform

Fig 3-70: Reverse

Fig3-71: Reverse Dialog Box

Select All: Select all the signals to start the function of

Reverse.

Clear All: There is no signal to be reversed when

clicking this button.

OK: Start the function of Reverse.

52
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Fig3-72: Reverse Function Displayed in the Waveform

Window
List Data Mode PJ
Tip:
The data for list mode are so
. I I:m:::uu,:gc o BO B1 BZ B3 B4 BS BE BT CO C1
many, to be convenient for users, that ) ooy N P2 2 e e el el e
=+ addBar... Ale+a
. . . _T*Eeaar oloflofaololololofola
there is adding a List Data Mode sa:D“B--‘ i E E E E E E § § § §
ZO0T) E
. . o|lo|o|ofofo|ofofo]|a@
function. The formats for the List Data &) Hand S HHHHHEEEEEE
% mormal ESCAPE g g g g g g g g g g
Mode are All Data, Sampling Changed i e ERl oo oo ofo]ofofo]e
ok 200 O oo lalo|ololalo]olo
i [ Show &l Data Fi0 g|o|ofofo|o|o|of0fa@
Dot (Compression) and Data Changed ) Previous Zoem ez |0]0]0]8]8]e]0|2|2]0
. Daka Format | R B ML B o i T R R
Dot (Compression). Wavefom Hode HEHEEHEE § §
. . Made Qv alpata 0|0
A” Data |t IS the present d|Sp|ay ol 1 1 1 1 D[ D[ D[ Sampling Changed Dok({Compressian) g g
o1 |1 (1|o]o|o Data Changed Dok(Compression) 0|0
HSloli|118|8|eTaloralaleololalalslo
mOde af1+ o4 |1 |o0f0f0|0|0|0|0f(0|0|0|0|0O]|0D
1fofolt i1 lofofofolololofofololololo

Sampling Changed Dot
(Compression): Take the sampling
changed dot as the compression data
reference dot.

Data Changed Dot (Compression):
Take the present data change dot as

the compression data reference dot.

Fig 3-73: List Data Mode: All Data, Sampling

(Compression).

Changed Dot (Compression) and Data Changed Dot
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6. Tools

Show Time of Waveform

Color Setting ...

Common Setup |Toolbars Shorteut Key | Auto Sawve

BLES

Iﬁisl Bus Property ...

!15_ Eefresh Frotocol Analyzer

gm Memory Analyzer ...

= Multi-stacked Logic Analyzer Settings ...
Analog Waweform 3

= Time Display
{~ Frequency Display

—Buler Mode —————————————— —Waweform Setting

{~ Regular Ruler Waweform Height |4D vl
% Time/Sampling Site Ruler [~ Font Size 12 -

—Correlated Setting
¥ huto—Close ¥ DpenfClese Compression Warning
[~ Show Gridline

|7 Show Tooltip I_ Open/Close Double Warning

—Data Process

What do wou want to show when you pressz the Stop
during the running?

7 Heep the Frezent Data (% Read the Captured Data

[¥ Check for Update Restore Dafaults |
0K | Camcel | Hep |

Fig 3-74: Tools Menu

[ @» | Height (40 ~

Fig 3-75: Show Time/Height Tool Box
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Menu Bar: Tools

Menu Item Detail Menu & Dialog Box
zl
Commen Setup | Tnnlbarsl Shortcut Keyl Auta Savel
W aveform Display Mod
" Time Display
" Frequency Display
r Fuler Mode ‘waveform Seting——————
. " Regular Fiuler ‘waveform Height {40 =
[E Custonize ..
& Time/ Sampling Site Ruler ™ Font Size 12 =
i Correlated Setting
¥ Auto-Close ¥ Open/Close Compression Warming
™ Show Gridine
¥ Shaw Tonltip ¥ Dpen/Close Double \Waming
r~ Data Proc
What do you want to shaw when you press the Stop during the
running?

¥ Keepthe Present Data ¢ Read the Captured Data

Bestare Defaults |
OK I Cancel | Help |

[ Check far Update

Fig 3-76: Customize Dialog box
See Section 3.4 for detailed instructions.

zl

Common Setup  Toolbars I Shortcut Keyl Auto Save'
= Taolbar

[w|FRun/Stop

ampling

rigger Content Set
izplay Mode
[w]'Windows

ouse Pattem

howTimeHeight
rigger Delay
[w|Font Size

oK I Cancel | Help

Fig 3-77: Toolbars Setting

5I
Carmrmaon Setupl Toolbars  Shortcut Key |Autn Saval
Commands: Current Keps:
. It+A, Aszign
Capture "window:
Clase
Delete Bar... E—
Dowin
End

Export Waveform... Reset Al
F2
E =l

Curently affected to Select Mew Shortout Key

Dezcription:

5
1 addBar
Bar

ak. I Cancel Help
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Fig 3-78: Shortcut Key Setting

ﬂ

Common Setup | Toolbars | Shortout Key  Auto Save |

File Mare: (LA
Save Path Name:

DMy Documents'La, Data A |

Repetitive Run

D ata Display Menu Fenewal Mode
Time Interval:

& Every Renewal

" Only Display the First File

QK I Cancel | Help

Fig 3-79: Auto Save Setting

See Section 3.5 for detailed instructions.

Show Time of Waveform

00-0000) - [LaDocl]
op Data | Tools Hindow Help

LT |EE Customize .. s ol
| {ﬂ-? il olor Setting ... f ﬁ
i 1i

BUS
play Posil 3 Eus Fropertsy . =
play Rang iL‘a Eefreczh Frotocol Analyzer B -

—-_ g Memory Analyzer ...
m Multi-stacked Logic Analyzer Settings ...

H%W

11wﬁﬁﬂﬁmwwwuiwwﬂum1
g2]2[z]ef2]2[z]2 2 [2hl2[2]2 2]z 2 ]e]
e ¢ | a e als]all ¢ a4
8 8 7 8 8

16 15 16

Fig 3-80: Show Time of Waveform
under Sampling Site Display

DO000-0000) - [LaDocll]

‘Stop Data | Tools Hindoew Help

Size |[1:

EUS Eus F: ty ...
isplay Fosil == fuz Lruperty

i |
isplay Rang -f"_a. Eefrecsh Frotocol Analvrer E-

7.— g Memory Analyzer ...

Lter o ‘ Multi-=ztacked Logic Analyzer Settings ... |100
_l Analog Waveform 3 —|_|'
I ey I

ISR NINIEREEs

40ns |40ns | 40ns |40ns 40ng |40ns | 40ns |40
80ns Elns Tlns d0ns 80ns
160ns 150ns 160ns

310ns \_

Fig 3-81: Show Time of Waveform
under Time Display
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Color Setting. ..

zl

orkaround I Waveform |

Hame | T Rela.. | Color -
aveforn Backereund
List Backeround 1
List Background 2
Cursor
Grid
mkmow Line
Mefault Bus
Fus Text
List Tent
Mime Teat
Bus Error
Fus Error Text

Fa—ry — r
4 B

Preview — 1 After the backgromd
is altered,

[~ correspending eolor
automatically changes
according to the
contrast ratio

L L |

=
=
- oo o
- = o=
- = o=

~ When being printed, the
backsround 1z white.

0K | Cemcel | Defaut | Help

Fig 3-82: Color Setting
See Section 3.6 for detailed instructions.

BUS
BUS us Property...

See Section 4.5 for detailed

instructions.

E
—izenaral Bus Setting
Color Config ... |
¥ Activate the Latch Fumction a0 -

IRising Edge 'l
Barameters Canfig ... |

© ZERCPLUS LA UART MODULE Y2, 10,01
 ZERCPLUS LA SPT MODULE Y1,11.01

1 ZERCPLUS LAy 1-WIRE MODULE Y1.09,01
© ZERCPLUS Ly IIC MODULE W2, 10,00
 ZERCPLUS Lay CAN 2,08 MODULE Y1,31.00
© ZERCPLUS L HDG MODLLE Yz, 06,01

—Protocol Analyzer Setting

i~ Protocol Analyzer

Find I
More Protocol Analvzer:  hitp: (s, zeroplus. com, b

o ]

Fig 3-83: Bus Property

¥ Use the Dsbp

ancel | Help |

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

Color Configuration: Open the Color Configuration dialog
box to set the conditions for the General 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:
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Bus Froperty 5'

—@eneral Bus Setting

"~ General Bus Colar Canfig .. |

¥ | Activate the Latch Funckion A -

IRising Edage e l
Parameters Canfig ... |

= ZEROPLUS LA UART MODULE Y2.10.01

i ZERCPLUS LA SPT MODLULE ¥1.11.01

i ZEROPLUS LA 1-WIRE MODULE ¥1.09.01
i ZEROPLUS LA TIC MODULE ¥2.10.00

i~ ZEROPLUS LA CAN 2.0B MODULE ¥1.31.00
i ZERCPLUS LA HDG MODULE YE,06.01

V' Use the DsDp | Find I

More Protocal Analyzer:  httpe v, zeroplus. com. b

QK I Cancel | Help |

Fig 3-84: Find Editor Box

ulu

—Protocol Analyzer Setting

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:

zl

r—i@eneral Bus Setting

" General Bus Color Config ... |

¥ | Aictivate the Latch Function A0 -

IRiswng Edge 'l

—Protocol Analyzer Setking

+ Protocol Analyzer Parameters Config) .. |

i ZEROPLUS LA IIC MODULE ¥Z2.10.00

V' Use the DsDp Find II

More Protocol Analyzer:  hkkp: i, zeroplus, com.bw

OF I Cancel | Help |

Fig 3-85: Find Result

Refresh Protocol Analyzer interface.
ay Refresh Protocol Analyzer

See Section 4.10 for detailed instructions.

sesnary Anly:

El_(]ﬂ et | metvon | mge | oot | Exporti | opton... | sy aberstion|

Busi{Bc) |

g Memory Amalyzer. .. (]

Fig 3-86: Memory Analyzer Interface
See Section 4.11 for detailed instructions.
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B Wulti-stacked Logic Anslyzer Settings. ..

Multi-stacked Logic Analyzer Setkings ﬁl
Stack Type
f* Memary Stack
™ Channel Stack

Please select the Logiz Analyzer faor stacking

[ 5/W:000000-0000
(M2 5/N:000000-0000
(1M 3 5/W:000000-0000
[ d 5/W:000000-0000

— Synchronous Channel

A -

— Synchronous Trigger Condition

IHising Edge j

[ ok ]

Cancel | Help |

Fig 3-87: Multi-stacked Logic Analyzer Settings Dialog Box
See Section 4.12 for detailed instructions.

| Castomise . e o | [G0% =] i b B
Lhes Tine ol Wavalorm ) =

[0 Codor Satting L} @=

(et AeT=1s.

.. 44l B-TElSe

i Bamery Analyier

- twched Logie Aialyeer Settings ..

[ Sinele hnadag Bisplar
) Bined Aaaleg Display

Tip:

When the function of Analog
Waveform is activated, the
Analog Waveform will be
displayed in the waveform area
of the General 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 General Bus
must be more than four

channels.

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 Waveform and the Mixed Analog
Waveform, see the figures as below:

= ZERPLYS LAP—C: (32128) (5/N: 000000-0000) ~ [LaBac?]
r Bofitap Qsts Teols Rinder falp

=l =]
=8 =]

S File Bgs/Sipal Tri

DR & ®EE% a0 E e 2K =] | [SOMHe <] s s [[SO6 <] g e Page 1
1nme | E "

DEel = = R -
Tragger belmp[ 1 ||Fomt Size iz -

Seala:l Disglay For:0

BTl el

Heaght

B Fani=iE = A-T=15 = A-B=3 =

Tatad 2088 Vispher Baage 35 85 B TaslS |+ 3-T=15 0. Compr—fiate o
BuSigd || Triggr || Fider B
1 R
sl
£ M
e i
o i
MM I8
S5
Fuwo |-
r 4 B
-l T 8 | T i} _'Iﬂ
Favdy [ 2l | ww A

Fig 3-88: Single Analog Display
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s ZEROFLES LAP-C (32128) (5/0-000000-0000) — [LaBac?] =0l =l
tn Bila dpi/Sigwl Triger Bwiftep Duie Teols Nindew Halp =8 =]
BRI T S - e 0 TP e e O
REIC = T T - N R T e T T o S R
Trigger belmp[ 1 ||Fomt Size iz -
Tealatl Display Fox:0 B ForielS = A-T=15 = LBz~
Tatad 2088 Bispley Baage 35 © 85 B Tew:is = 3-T=15 0. Cuw—htu!a
BuSigd || Triggr || Fider B T, 'Js an = kS
F L rr '|' |" r\n |'| |'| ' " (“r\ “"
o 20 I EVEOE OO
= | = TfﬂJ l_UUJ TﬂHU I ﬂMﬂJ
a B || = J
frdg = =
mdl = =
M 24 =
S5 = =
— A = =
— s B B
i Irial ] wffaf | » I __d' -

lag
Fandy [

Fig 3-89: Mixed Analog Display

7. Window

60

@ Waveform Iisplay

Listing Display
Hot Hews Window

= Favigator

Cascade
Horizontal
Vertical

v 1 Lallocl

Fig 3-90: Window Menu

E

Fig 3-91: Window Tool Box
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Menu Bar: Windows
Menu Item Detail Menu & Dialog Box

File Bus/Signal Trigger Bun/Stop Data Taols | Window Help

=38 =]
i R E
R &) G| B Hot Fews findow b [
mt Size |12 = Havigator
cale 'l Display Fos:0 —
» —
@ Waweform Display e Displey Bange 8 rirental L
Bus/Sigaal Trigger || Filter |B 1 et
Pd .0 sl 2 T_| v L Lalocl

£ i s X J_‘_l_l_l LI

&z P P
[ b =
Pt W P4
# 85 s B B2

Fig 3-92: Display Signals in Waveform.

File Bus/Signal Tngger Run/Stop Data Iools | Window Help

== |§” A% %2 0] %Waveform Display F
— Listing Display
o[+1 o]
}| I3 @ fid Hot Hews Window 34
mt Size |12 j| Wl Fovicator
cale:l Display Pos:0 ]
otal 2048 Cascade
- - - Horizontal =
Listing Display TR TR o E
addr
=== rar s Far Ay 4
1 Lallael 1
I -20 ot [t 1t ]o[i][1 v 2 Lallacl 2
-1a9 1 1 1 1 a 1 1
-18 0 a 0 i} 1 1 1 1 a 0 a 0 a 0
-17 1 a 0 o 1 1 1 1 o 0 o 0 o 0
-16 0 1 0 1} 1 1 1 1 a 0 a 0 a 0
-15 1t (oo [t 1|1 [t [0 [a|o 0|0 0
-14 o a 1 a 1 1 1 1 a ] a ] a ]
-13 1 a 1 i} 1 1 1 1 a 0 a 0 a 0
-1z 0 1 1 o 1 1 1 1 o 0 o 0 o 0
-11 1 1 1 i} 1 1 1 1 a 0 a 0 a 0
-10 afofo |t |ttt |t]alofalofalo
-a 1 a ] 1 1 1 1 1 a ] a ] a ]
-8 0 1 0 1 1 1 1 1 a 0 a 0 a 0
=T 1 1 n 1 1 1 1 1 n n n n n n

Fig 3-93: Display Signals in Listing.

Hot Hews Window k

@ Waveform Display ']MHZ j Ol OO0

Listing Display D Ov By Tu 1o | Z&

Twrn On
Tlp — Hawi gator Hews Aetiwity
Cazcade |7 Froduction Hews
To let online users learn the _
Horizontal
latest news, we add the Vertical i

-5
Running—Text Ads Function. v 1 Lallocl —‘ H H | ﬁ

Turn On: Start the Running-Text

Fig 3-94: Hot News Window and the Pull-down Menu
Ads function.

News Activity: Let users learn

the activities of our company.
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Production News: Let users
learn the latest products of our
company.

Note: If both News Activity and
Production News are turned on.
The Running-Text Ads will play
News Activity prior to
Production News, and play the
news in order; the whole

process plays repetitively.

[T LEROFLIS LAF-C CIF178) G0, S00000-0000) - [Ladeet |

S Dile BgalSigad Trigew BaiGiew Bets Teads Bimde Baly IR
DER & ®ak s Bew o =] [T o] =% =] P [i
Blo@mme s o @-fin  JeRZsLEL N mes |
Teigger Balu| Tne | |Fomt Sime [i7 ]

Seala’ e Buaplay o dna L 0 N
Butal 20 ths Buplar Mg ~50s ” Tn B Fo P o]

o e

rmips | trige |t B

= i

si0 | I

Fu |

P

o

o | | -
e
su
s
n
£
‘e
»

=

. {) |
AN I 9 1 Y T | A
Randr b s

Fig 3-95: Display Hot News Window on the Software

Interface.

@:l PLUS successfully launches out LA, to th .:
Fig 3-96. Running-Text Ads Interface

= Hawigator |

Tip:

the Navigator Window is
displayed under the waveform
display area. 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 default status
of the Navigator is activated in
the software as the figure in the

right figure.
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Fig 3-97. Navigator Window

o Bils Bgufipal Trigpsr Bestg Bt Dels Tisks Halp ‘.ﬁﬂ
- N MR AR T E e N (T el e N T |
el @@ @ sl 8o @-fws % |capks M@ Height [a0
|Trigger Detg[ T ]| Fomt 3w [z -]
Ecale Surplay Fen0 AFoni-is - A-Tals = A-BsH v
Totad 2048 Fiapley By 25 T B hesils v A-T=i5dq ConprBate: B
| TualTigral Trigger | Filter .' =2 -':l: -0 - , H [0 H o a lil
2B TUUTCOTUUoUg oo oy
| | _ _ 1
bEr
s |
s |
S Y T Y . 1 o
- r |
I | R
| |
Besdy adl L]

Fig 3-98. Navigator Window in the waveform display area
Navigator Function:
The Navigator Window is displayed under the waveform
display area when activating the Logic Analyzer; see the

below figure. The waveform in the waveform display area is
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the selected waveform in the Navigator. In the Navigator
Window, users can click the Left Key of the mouse to select
the waveform randomly; the selected waveform always 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. In the Navigator Window, users can click
the Right Key of the mouse to select the displayed channel.
The Navigator Window only can display four channels at most;
the default of the displayed channel is A0, A1, A2 and A3 as

the figures as below:

[T 2emories LAF-C Dz1ze) 570, (000000009} - [Labecl] =101
i Bile Bgufigal Trige Sw/ftp Bt fels Bisdes Belp NI
S~ N N - e e R P | e o o |
oo @ 8| e 8on|@- e T ek M@ Heicht [a0 |
Teigger Dalag[ 1 ]| Pemt Sz [i2 -

[Seatat B 1

Bimplay Fax =200 A Fa-13 A-fEiE e AR
Tatal e Bimpbay Bange. 099 T 216 B PeacdS |+ I=Trlsw Comgrate Fe

Darsipa || Trigp || B |

Pl

o‘l--. 2 || = | I

,H.— @ || =}

B =

P B ’— | |
S Y Y T Y " o
_l-l_
Eudr r : Ea [ P

Fig3-99: 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.

s TEMFLIS LAP-C (32178) (5/): 000000-0000) = (Lubael] 101
“m Lile ByuSigal Triggw /Gl Dete Teels Bisdew Balp Al x]
DEE & | ®EW o &0 W e[ ][5z e e o B ] Page 1 -
a0 @2 el don M- ok Jew|oapli B @ Heighr [a0
|Trigger Belag] 1] |Foen Size [iz -

Seadac Bisplar Fos =T A Fesiid = A=Te T |w A=B2IT =

Teral 2048 Binplay Rusgs:=260 “ <216 B Pus'tS | A=TEiS|e Caagr=Rita: Bs

Bus/Tignal Trigo | Filter

o aE IF g

Fig3-100: Select Channel button

After clicking the Right Key of the mouse, there will export the
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dialog box of Select Channel.

Select Channel ﬂ

la0[a0] ]
Wlai[ai]

Waz[az]
Wa3[a3]
[ad[ad]
[145[A5]
[1a6[A8E6]
[1a7[a7]
[IBO[EC]
[CIB1[E1]
[BZ[EZ]
[IB3[E3]
[ IB4[E4]

[JES[ES] x| cancel |

Fig3-101: 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, A1, A2 and A3 (there are

four channels in total).

i Packet List

1)
© (32028) (5. (00000-000) — [Labaci] T
»m hrsn-ihm-mwm Tosln Jindew Hulz SEIE]
Tio: DSE & |% &% A &= Wy w0 - ~||nnu|( o] rev v || [50% <] s o Fage [1]
Ip: I IC T TCIEE T Bl ST TS AL WL R

|tesesr petsg| tims ]| Fomt size [i2

Seala: bons Bisplay FosiDus & Tas=T60us | = AT i =]
B =

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 " Q-QMI
. o o
analyze the packet list data. As e
e

Export, according to the packet Fqn e rw D Looa m m m- :u- I%

list arrangement, it exports the
Fig3-102: Display Packet List

text file and csv file.

Synch Parameter: Open the

Synch Parameter Setting

dialog box.
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Cazcade
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Fig 3-103: Cascade Workspace(s)
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Fig 3-104: Align Workspace(s) Horizontally

Vertical

L L]
Bendy I

Fig 3-105: Align Workspace(s) Vertically

o

- Wait

| |'ﬁ'ai ting. . |Hc-rmal

Fig3-105: 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
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sampling data finished and Time of Bus data overloading.

Help

Logie #fnalyzer Help Fi
Keyboard Map

Report a Froblem

About ZEROPLUS Logic Analyzer

About ZEROPLUS More Protocol Analyzer

Fig 3-107: Help Menu
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Menu Item Detail Menu & Dialog Box
T RE -
Logic Analyrer Help Fi Gl | i | ] Fasma | |
(1 @ ZEROPLUS
R ;
o Lo Logic Lub
L 4 1 uni ey
gl {5 P sor mansst
Ezamre
Paeralanion
: ol 1 aff

Fig 3-108: Open Logic Analyzer Help file.

Keyboard Map

Fig 3-109: The Table of Keyboard Map

Repert a Problem

Report a problem to the service e-mail at:

service_2@zeroplus.com.tw

® About ZEROPLUS Logic Analyzer

About ZERDPLUS Logic Analyrer |

LAP-C Sefies

FRIFHERGARAS Version : Standard ¥3. 07(090903)
Foreplm Inehnology Go- L 5iN:000000-0000

2

[~ The Information of the VYersion
Mew Feature:
--- Navigator
--- Bus Width Filter
--- Support: the user-defined data format of Protocol Analyzer
--- Single Analog Display and Mixed Analog Display of Analog Waveform
--- Optimize the function of Packet List
=== Prink &ll the Waveform

Bug Fixed:
--- Detailed description invites reference "ReadMe"

Detailed description invites reference company website
Copytight{C) 1997-2009 ZEROPLUS TECHNOLOSY CO., LT,

‘Website: http: /v, zeroplus,com, by

Fig 3-110: Copyright About ZEROPLUS Logic Analyzer
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About ZEROELUS More Protocol Analyzer ‘

Open the website of Zeroplus Technology to know more

modules.

Tip:

The function of Software
Version Information Display for
the ZEROPLUS LAP means that
the software will open a small
window which displays the
software version, new functions
and bug modifications when
activating the software. It is
convenient for users to know the
information of the present

software version.

ZEROPLUS Logic Analyzer

(g ZEROPLUS®
N
2
(o]
v
-
c

LAP-C Serial Standard V3. 07 (090903)
Welcome to use ZERCOPLUS® Logic Analyzer. The

document includes the version infermation of the software

New Functions
Fortified Functions

U) Modific ation Functions
=
¥ Shaw tips at Startup Close

Fig3-111: Software Version Information Display Window
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Menu Item

Detail Menu & Dialog

Box

Right Key Menu on the Bus/Signal
Column

Tip:

The Right Key bar is added on the
basis of the Bus/Signal Bar. So the
function of Sampling Setup, Channel
Setup, Group into Bus, Ungroup from
Bus, Format Row and Rename are the

same as those in the Menu Bar.

J'l;,' Sampling Setup ...

i,r Channels Setup . ..

Iﬁisl Buz Froperty ...
Analag Wawaform

Group into Bus
Ungroup from Bus

Cirlts
Cirltl

Add Channel ...

Copy: Channel

Jelete Channel

Delete 411 Chanmels
Restore Default Channels

Format Row

Bename

Fig 3-112: Right Key Menu on

Column

the Bus/Signal

EUS
BUS) Bus Froperty ...

1I

—General Bus Sekting

(+ General Bus

Color Canfig ... |

v

ivate the Latch Function:

|m

IRising Edge 'l

=

—Protocal Analyzer Setting

i~ Protocol Analvzer

Farameters Config .. |

 ZEROPLUS LA UART MODULE Y2, 10,01

1 ZEROPLUS LA SPT MODULE ¥1,11.01

1 ZEROPLUS LA 1-WIRE MODULE ¥1.09,01
1 ZEROPLUS LA IIC MODULE Va, 10,00
 ZEROPLUS LA CAN 2,08 MODULE ¥1.31.00
i ZEROPLUS LA HDO MODULE Y2,06,01

¥ | Use the DsDp Find

—

More Prokocol Analyzer:  http: s, zeroplus

oK I Cance

Lo,

| | Help |

Fig 3-113: Bus Property

Add Channel ...

Add Channel

X

Channel: Ip,n

Zancel |

~
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Fig 3-114: Add the required channel in the

Bus/Signal column.

Copy Chanmel

ZEROPLUS Logic Analyzer |

L] E Do wou want ko copy the channel 7
L
Cancel |

Fig 3-115: Copy the selected channel in Bus/Signal
column.

Delete Chanmel

Delete All Chanmels

Restore Default Channels

ZEROPLUS Logic Analyzer x|
L) E Do you wank to delete the channel ¥
L]

Zancel |

Fig3-116: Delete the selected channel in

Bus/Signal column.

ZEROPLUS Logic Analyzer x|

1] E All the Buses and channels will be deleted. Do you wank ko continue?
L

Cancel |

70

Fig 3-117: Delete all Buses and channels in

Bus/Signal column.

ZEROPLUS Logic Analyzer =
1 E All the Buses and channels will restore ko the default, Do you want to continue?
L
oK I Cancel |

Fig3-118: Restore the deleted Buses and channels

in Bus/Signal Column.
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Right Key Menu on the Waveform & Find Data Value ... Ctrl4F
Area 1 Find Fulse Width. ..

. Go To »
Tlp' Flace L
. . 4+ hdd E
The functions of the right key Bar =
. L. [}1 Toom E
menu on the waveform area is similar
{‘":,1 Hand H
to those of the Data menu. |K Formel ST
. Show all Dat F10
The menu adds the functions, such as [ Stew e
w7y Previous Zoom Cirltl
remembering the last setting conditions Data Format ,
in the Waveform-Find dialog box, Place Wawe Mode +
Color ...

Ds and Dp, Add Bar in the waveform

Bu= Data Color. ..
area, and so on. Busz Single Data Color. ..

Fig3-119: Right Key Menu on the

Waveform Area

ﬂ

I™ Activats the Function of Chain-Data-Find
Bus{Signal Mame:

T | Ve | Pevioss | cose |
Bus Item: Find: IMin Yalue: Max Yalue:
[pata =)= = s [FrrrrrFF
Statistic
m [ind Tata Value ... Ctr1+F Start Ak End At: When Found:
ID5 j IDP j I'c‘ j Skakiskic
1]
Tip: Fig3-120: Waveform-Find Dialog Box
Remember the final conditions:
When the find function is used, the Haveiormlind =
™ Activate the function of Chain-Data-Find
: H : . Bus{Signal Mame:
function of displaying the final it | provows | ctose |
iy . Bus Item: Find: IMin Yalue: Max Yalue:
conditions is added. When you have [os ElE 5[ [Feeeer

Start Ak End At: When Found:

closed the Waveform-Find dialog box,
[os =l oe =l [ =

Statistic
o

Skatistic
l—

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. See the
figure in the right column. =

I activate the function of Chain-Data-Find

Bus/Signal Mame:

T | ot | v | cow |

Bus Item: Find: Min Value: Max Yalue;

|pata == =l [FrrFFFFF

Start At: End At: ‘when Found: EXE

IDs ﬂ IDD ﬂ IA ﬂ Statistic I
ID

Fig3-121: The Result of Finding the Former Set

Conditions
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[ e RS
Place B Bar
Flace Ds Bar
Place Dp Bar:
Place Mare. ..
Tip:

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 “-10”, and then select “Place

Ds”. See the figure in the right column.

+ Add Bar
=E1

Tip:

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.

= Lar-€ o ux algi=)

: heL b iz - e Altlz

B e T I e B e e e e |

@ EEs oD M- [ T TELlL W@ Mg
Fant 54 ¥

Fig3-122: Place Ds Bar

o —poe) — {Ldert] almi
et Tesks finker Bl il
DEE & &K et U T B [T el e o o
plo@Ems sEon E-fom 2T |aRLEL Mes@m Beigd
trageer batar[ 1] | Fent fame [i7 o]

foni iy i i ST =l
Toasd e e Fieis e N-tam - |
it |t e B, B W e n e
8 3 b W ik Bt Tl tuer
T e YT
su | e
e S s
LE | i tem
. ) -t
| | & Besd
Gl S bl S o1 3t
Fro
P I ey —
me | | e,
o e
|
,E |
. I
. |
enmill w |f
I SE—— 15 71 0 T ] o
Ty (=1 -
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Fig3-123: Add Bar on the Waveform Area.
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3.2 Find Data Value

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

Stepl. Click the find data value (] icon; the dialog box of Waveform-Find will appear.

Step2. Using the pull-down menu, select the Bus/Signal Name.
The Bus/Signals listed on the pull-down menu represent the status of the Bus/Signal column as
shown in Fig 3-124.

BosfSi gnal eiager || Fiteer || TR 5.:/5: g | v || I —
[ activate the function of Chain-C } ™ Activate the Function of Chain-D
& s Bl Bl pgysignal Mames = pust L ] = | A —
Bust
= Bus? pd P i 5
a0
&1 ; a1
£ B Bl ped pd 52 PN | | sz
£3 a3
B4 . . Busz
# B2 B2 ] ] 65 sz ] B1
B6 62
&7 . B3
B ® P 0 LEIE| O E
i (s B5
cz e
£ B4 B B ] c3 H Bus2 pd ® 67
o4 I |co
[=t
cs
#5505 | ] e e # Bl Bl ] b2 S
oo P e S
- # B2 B2 | ] 5
Fa: - b gé =
D3 7
B3 B2 ] B o]
# B B b b4 g; p=d pad o0
D5 D2
& ] L] D7 - # B4 B4 | ] [ ] 03
Fig 3-124

Step3. Choose the character for Find. The list of characters depends on whether it is a Bus, Signal, or the protocol
analyzer such as IIC/ UART/ SPI, etc., which is being searched (See Figs 3-125, 3-126, 3-127, 3-128, 3-129,
3-130, 3-131, 3-132 and 3-133).
General 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

74

item and enter the value for Min Value or Max Value).

Signal: Choose among Rising Edge, Falli
|

™ Activate the function of Chain-Data-Find

| Marne:

ng Edge, Either Edge, High or Low.

™ Activate the function of Chain-Data-Find

4

C A3 - Mexk I Previous I Close I A3 hd Mext I Previous I Close |
Eu:é Min Yalue: Max Walue: Bus Tkem: ( Find: in Yalue: Max Walue:
AL (= JFFFFFFFF |pata | [risingEdge =] [FrrFFFFF
o i -
(M “when Found: SEREHE Start Ak EndFaHing Edge hén Found: Statistic
SESZ ] m Statistic o E Eltl":ar Edge j CratEnE I
5
B1 I—
B2 o 5
B3 —

Fig 3-125: Waveform-

I activate the Function of Chain-Data-Find

x|

BusjSignal Name:

Find Dialog Box of the Logic Signal

[ Activate the function of Chain-Data-Find

BusjSignal Mame:

‘ i Mexk I Previous I Clase I Bus2 <~ et I Presiaus I Close |
Busl Min Yalue: Max Yalue: Bus Ikem: Min Yalue: Max Value:
Al
A1 = [FrrrrrFF [Dats [FrerRRFR
when Found: Statistie Start A SIERERE
m Statistic Ds = Statistic

Fig 3-126: Waveform-

I activate the Function of Chain-Data-Find

x|

Find Dialog Box of the Logic Bus

I™ Activate the Function of Chain-Data-Find

malame: lame:
Mexk | Previous | Close I w j Mext | Previous | Close |
Min Yalue: Mazx Walue! ind: Ilin Yalue: Max Walue:
o [FrrrrrFF WRITE =l - = [FrrFFRFF
e ok e i‘[[)’?)RRTESS }1 AL When Found: SiHie
m Statistic s d IA j Statistic I
IU

Fig 3-127: Waveform-Find Dialog Box of the Protocol Analyzer 1IC
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™ Activate the function of Chain-Data-Find I™ Activate the function of Chain-Data-Find
[arme: &
Az l j Mext I Previous I Clase I m j Next | Previous | Close I
Min Yalue: Max Yalue: Bus Ttem: Min Yalue: Max Walue:
| |FrrFFFFF |WRITE [FrFFFFFE
‘when Found: Sk Statk AL i Found: Sl
m Statistic s = d Statistic
IU
Fig 3-128: Waveform-Find Dialog Box of the IIC Signal
I™ activate the Function of Chain-Data-Find I™ Activate the function of Chain-Data-Find
MEmis rEusﬁSAgadName:
TxBus ) = Mext | Previous | close | | |TxBus ) =l mext | Previous | chse |
Ni\v;S Min Yalue: Max Yalue: o Find: Min Yalue: Max Yalue:
I [Frerrrer [sarT B = [FrerrrFF
- LMK i
when Found: Statistic at: ‘When Found: staistic
THD{AD) 1 DATA
Rex Bus | _staustie | DD PARITY =l Ja =] slant
RED{ALY l— STOP |U
g ERROR-D v
ERROR-1
Fig 3-129: Waveform-Find Dialog Box of the Protocol Analyzer UART
zn x
[ ictivate the Function of Chain-Data-Find I™ activate the function of Chain-Data-Find
B : BasiSTeHage:
] et | previews | clse | [(rm oy ) =] Mext | Previous | dlose |
Min Yalue: Max Value: e T — MinPasition: MaxPosition:
E Ireeeeree [pata | Jrisngedge || [FrrrrrFF
WhenFound: | D - snaciee | N Statistic
: 8 en Found: .
. r— Statistic e |
RXD(AL) bs A
Fig 3-130: Waveform-Find Dialog Box of the UART Signal
Y 1I
I™ Activate the function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
| Name: —Brssignal Name:
CMOSI > hest I Previous I Close | = et I Previous | Close I
:? Min Yalue: Max Value: Eus Item: Find: Min Yalue: Max Value:
:g = [Frreeee funkriow - |- = [FrrrFeFF
Statistic DATA Statistic
‘when Found: 1 :
SCKIAD) I e — Ak ‘when Found:
SSAL) ] m _Ia ISt o = E I"‘ =] Statistic I
DATA(#2) — : "
IS0 U
SCK(AD)
Fig 3-131: Waveform-Find Dialog Box of the Protocol Analyzer SPI
™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
BusiSi Me: BusySigonal blame:
SCKADY - Mext I Prewnusl Close I I SCECADY v\ Mexk I Previousl Close I
2? Min Value: Max Value: Them; Find: Min) Value: Max Yalug:
Qg _;I | [FrrrrFRR | | |rising Edge =] | [FrrFFFFF
when Found: Stalistic . Endg e, ] Statistic
m Statistic o = | ﬂ Statistic I
DAaTA(AZ) —
MISO p \ ) o
SCK(AD) e
s
Fig 3-132: Waveform-Find Dialog Box of the SPI Signal
™ Activate the function of Chain-Data-Find I Activate the function of Chain-Data-Find
ﬁl Mame: Marng!
5P1 j Mext I Previnusl Close | ( i;:; g j et | Previous | Close |
Bus Ttem: Find: Min Walue: Maix Value: Bus Item: Min Yalug: Mazx Value:
] Joo |FrrFRFFR [pata == =] Joo |
When Found: Statietic Start At: End! Her Found: Statistic
j IE ﬂ Statistic s = 5!-|. i ﬁ Statistic
Address: 600 o Address: 600\ / ID

Fig 3-133: Waveform-Find Dialog Box of the Bus Item of the SPI Signal
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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..

Step5. Click Statistic to show the number of instances of the search results.

Note: It is available only when searching through a Bus.

Scale:0.25 Display Pos:-823 h Pos:-823 |v A - T =323
Total: 2048 Di=zplay Range: 829 ~ -815 E Po=:15 |v E-T=15 |
. . L
Bus/Signal Trigger || Filter r 828 -835.75 -825.5 -a4 25 [UDI | 2175 -820.5 81y
bl s e oxe Y os Y o | oxs | oxe f 0x7|} oxg | oxe § oxs }f 0xB
(I L L L]
B | [T Activate the Function of Chain-Data-Find
— Bus/Signal Mame:
........ a3 A ] i
= L | |Bus1 j Text I Prewvious | Close I
....... A Al . o i . .
' g L Fis Item g Eind 3 ‘,‘|1],|,|;_'\g’gjg|;i Max Walue:
....... e 5 IData jl [= =l ||3 |FRFFFFFE
_______ &6 | _ Skart Ak: End At: ehen Found: Shatistics B
. |os ~| o - |a h —
....... F AT AT >< I J I P J I J —
— Address: -823
....... & 10 B0 ey |
....... & Bl Bl el e
------- & B2 0 ) e

Fig 3-134: The A bar is placed at the 0X8 of Bus1 where the condition
of the Waveform-Find is set. The Statistic of Waveform-Find shows a “128”.

Seale:0. 25 Display Fos:-BB2 A Fos:-BABZ |v & - T = BBZ |v
Total 2048 Dicplay Range:-B65 ~ -£54 B Fo=:15 |v E-T=15 |v|
. 5 . k’é,
Fusz/Eigmral Trigger || Filter -E5T -EE5. TS -6E4.5 66323 [“BRZ | —E60.T5 —639.5 655 2
| L Y T T Y VYV S W U T W T O T N Y
S 0wl B eI oxedlfoxes oxe6 f0x6 T {0x68  0Kes |04 | 0X6B | 0X6C 06D Y0
------- 7 (N | B el g B
"""" £ x T aveforn—Find 1' J
------- & 02 i ¥ | I Activate the Function of Chain-Data-Find
. Bus/Signal Name:
....... A3 Ad bl
L |Bu51 j Mexk I Previousl Close |
------- Sk ok ¥ | Bus Ttem: Find: Min Walue: Max Value:
_______ Py . [pat ] =k | = lsa ] |FrrFRFRF —
_______ P 2 _ Skark At: End At: When Found: Statiskics
= 1 Ios -] o Jd S PR T
....... & AT A x I J I P J lg—
— Address: -662 —
# Bl i ] I
# B2 B2 | &
# B0 B0 ] b

Fig 3-135: The A bar is placed at the 0X6A of Bus1 where the condition of the

Waveform-Find is set.
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Scale:5. 6539625 Display Fos:0 & Fos:104 |v A-T =104 |v
Total : 32TEE Display Range:-141 ~ 143 E Pos:0 |v E-T=1 |v
. . R_ij
Trigger Filter -113 079 -84, 809 -56.54 -—28 27 56. 54 84. 809 TT13. 0
PO T T T Y YT T T T O Y T Y TN T T T T T
X || RN
5 B¥aveforaFind x|
_______ 7 b e 2 5 [T Activate the Function of Chain-Data-Find
L BusSignal Mame: e
------- &5 :>< } |!Busl I j Mext | Previous | Close |
_______ P 5 5 BETEM: Find: Min Value: Max Value:
—— ||DATA | |Ih Range e | LA
....... & AT AT e B
= = Start Af: End Ak: When Found: CBIES
....... & BO B0 ]
B e N =l I
v B
"""" # Bl B & “ Address: 0
....... & B2 B2 e s
....... B3 B3 e e
....... # B4 B4 e e

Fig 3-136: The B bar is placed at the 0X13 of Data of Protocol Analyzer SPI where

the condition of the Waveform-Find is set.
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3.3 Statistics Feature

Section 3.3 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 [i], and an interface like Fig 3-137 or Fig 3-138 will appear.

E|
Channel Paramaterl Item Parameter | Condition Paramaterl ‘warning Parameter | Refresh | ™ statistics Filts
CHAMMEL | Full Period | Pasitive Per, .. | Megative P... | Conditional ... | Conditional ... | Conditional . .. | Start Pos | End Pas -
an 10z0 10z0 10z0 o o o D= Dp
Al 514 Si4 Si4 o o o Ds Dp
fad 257 257 257 a a a Ds Dp
A5 128 128 129 a a a Ds Dp
A4 64 64 65 a a a Ds Dp ||
fats) 32 32 33 a a a Ds Cp
al:) 16 15 17 a a a Ds Cp
a7 g g 9 a a a Ds Cp
B0 a a 1 a a a Ds Cp
B1 o o 1 o o o Ds Dp
B2 o o 1 o o o D= Dp
B3 o o 1 o o o D= Dp
B4 o o 1 o o o D= Dp
BS o o] 1 o o o] D= Op hat
2| | H
Fig 3-137: STAT. VIEW
¥ ZEROPLUS LAP-C (32128) (S/H:000000-0000) — [LaDoci] =[]
‘i File Bus/Signal Trigger Eun/Stop Data Tools Hindow Help =l
D2 R S| oot M b b |2k =] | [200MHz ]au|[[50% <] i Page [1)
06 @@ @ =)« 8 o [oos  o]eR][weh L B[/ | Heen
Trigger Delayl 1 ” Font 3Size I]Z j|
Geale: 1 Tisplay Fos:0 A Posi-15 |+ A-T=15~ =
Total: 2048 Display Range:—25 ™ 27 E Fos:1S |+ E-T=15|r =
) B
Bus/Signal Trigger || Filter a -20 =1J5 -10 -5 q 5 10 14 0 25 g
PRI A s A MR A S T MR MR
Ao = =R U TTUTL Iy ay Ut
4 (NN ipEpE SR s
£ e b ¥
a3 B P
ET B B
v H5 A5 ] ] ‘ B
4| IR 3 (KNI 1 3
* | Channel Parameterl Item Parameterl Candition Parameterl ‘Warning Parameterl Refresh | [ Statistics Filte
CHAMMEL | Full Period I Positive Per... | Megative P.., I Conditional ... | Conditional ... I Conditional ... | Start Pos I End Pos | Seleck ~
A0 1020 i0z0 1020 a 0 a Ds Dp
Al 514 514 514 a 0 a Ds Dp |-
Az 257 257 257 a 0 a Ds Op
A3 128 128 129 a 1) a Ds Op
At 64 ] 63 a 1) a Ds Cp
AS 32 3z 33 a o a Ds Cp
Af 16 16 17 a 0 a Ds Dp
A7 8 g 9 a 0 a Ds Dp
B0 1) a 1 a 1) a Ds Op =
| | »
Ready [ [Endl | oEmo 4

Fig 3-138: Logic Analyzer with Statistics Enabled

There are four options for adjusting how statistical information may be presented. These four options are Channel
Parameter, Item Parameter , Condition Parameter, and Warning Parameter.
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Channel Parameter

Channel Parameter x|

T
3 =
q @
q =
3 w
T o™
q -
3 =

Port &

Port B

=
=
K
=
=
=
k1
=

Port C

=
=
K
=
=
=
k1
=

Port D

=
=
K
=
=
=
k1
=

Port E

Fott F

Fott

Fort H

Fort T
Port 1

Port K

Port L

Port M

Port N

Port O

T T A T ]
T T T T G A T T Y T ]
T T T A T
B = =@ EE EEEE E
T T Gt 1 Y 1 ]
T T Tt 1 Y ]
T T T T ]
T T A T ]

Port P

=]
=

Clear all | Cancel |

Fig 3-139: Channel Parameter. Allow the choice of pins in which port
will be included in the statistical analysis of a test run.

Item Parameter

x

il
[v Full Period

[ Pasitive Period

[+ Megative Period

¥ Conditional Full Period

W Conditional Pasitive Period
[+ Conditional Megative Period
[+ Start Pas

v End Pos

¥ Selected Data

(o4 I Cancel

Fig 3-140: Channel Parameter. Allow the choice of items which
will be considered in the statistical results.

Condition Parameter

Condition Parameter x|

r—Canditional Full Period

IZDus == Time == IZDus

—Conditional Positive Period

I 10us == Time <= I 10us

—Conditional Negative Period

I 10us <= Time <= I 10us
Ok I Cancel |

Fig 3-141: Condition Parameter. Allow the setting of time intervals for Conditional Full Period, Conditional Positive
Period and Conditional Negative Period.
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E|

Channel Parameter | Item Parameter | Condition Paramaterl ‘Warning Parameter | Refresh | ™ statistics Filke

CHAMMEL | Full Period | Pasitive Per, .. | Megative P... | Conditional ... | Conditional ... | Conditional . .. | Start Pos | End Pas -

an 10z0 10z0 10z0 o o o D= Dp

Al 514 Si4 Si4 o o o Ds Dp

fad 257 257 257 a a a Ds Dp

A5 128 128 129 a a a Ds Dp

A4 64 64 65 a a a Ds Dp ||

fats) 32 32 33 a a a Ds Cp

al:) 16 15 17 a a a Ds Cp

a7 g g 9 a a a Ds Cp

B0 a a 1 a a a Ds Cp

B1 o o 1 o o o Ds Dp

B2 o o 1 o o o D= Dp

B3 o o 1 o o o D= Dp

B4 o o 1 o o o D= Dp

BS o o] 1 o o o] D= Op hat

2| | H

Fig 3-142: The Numbers of Data Qualified by Condition Parameter

Warning Parameter

Tarning Parameter 5'

¥ activate \Warning Setking

Conditions
1in LS
W J1ous ¥ [100us
" Frequency [~ [0 I Jiookr:

oK I Cancel

Fig 3-143: Warning Parameter. Set the conditions which will be marked to call users’ attention.

A
Channel Pararneterl Item Parameter | Condition Parameterl ‘arning Parameter | - Refresh | ™ statistics Filte

CHANMEL | Full Period | Positive Per... | Negative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | EndPos =~
Al 1020 1020 1020 1] 1] 1] Cis Cp

Al 514 sl4 514 o o o Ds Dp

Az 257 257 257 o o o D= Dp

AZ 1z8 1z8 123 o o o D= Dp

A4 B4 64 65 o o o D= Dp

AS 3z 3z 33 a a a Ds Dp bz
Af 16 16 17 a a a Ds Dp

A7 i) i) 9 1] 1] 1] Cis Cp

EO a a a a a Ds Dp

Bl o o 1 o o o Ds Dp

Bz o o 1 o o o Ds Dp

:x] o o 1 o o o Ds Dp

B4 o o 1 o o o Ds Dp

BS a a 1 a a a Ds Dp it
0l | H oz

Fig 3-144: The numbers of data qualified by warning conditions are printed in black, otherwise in red.
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3.4 Customize Interface

Section 3.4 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 and how to
use the Auto Save function.

¥ ZEROPLUS LAP-C (32128) (5/¥:000000-0000) - [LaDoc5] =10 ﬂ

“o File Bus/Signal Trizger Run/Stop Data Toolz Hindew Help == x|
D @S58 &5 8| &I » o ]|k =] & [iooMHz -] = o] [50% -] #5 Page [1
[ ® &) [Tx & m)|E-one =] ¢ el 828 I¥ .. [Bdle olf|[E],, = | Bsier
Trigger Delay| 1 | Fout Size [12 |
Scale:l Display Fos:0 A Fos 15 |+ A-T=1i5|v -
Total 2048 Display Range:~25 ~ 27 B Pos:i5 |v B-T=15|+ =
Bus/Signal Trigeer || Filter . Lm I:"‘f,‘ L s F! L % T Il:
F 4o gl 5o o
&M AL b2d 5
£z e 55 ]
A3 03 | B
- M B )
- #4545 P = —
T i #
& AT AT X P
Fa: b [
. £ BB i P
. # B2 B2 B ]
B3 B3 X #
B4 B b} ]
#B5 B = ] &
4 [#] 4 vl K 1] _’IJ
Ready [ [End! [ DEMD 4

Fig 3-145: The Interface Layout Shown in Default Settings
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3.4.1 Modify Waveform Display Mode

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. See Fig.3-146.

@ Show Time of Waveform - 3 I I I = |

Color Setting ..
MWaveform Dizplay Mode

BUS
25 Bus Property ...

iL‘a! Eefresh Frotocol fnslyzer {~ Time Display
g Memory Analyzer ... {~ Frequency Display
= Multi-stacked Logic Analyzer Settings oo [T il -
Analog Waveform 2
£ @ ol Rl Waveform Height |4U VI

¢ Time/Sanpling Site Fuler [~ Font Size 2 =

Correlated Setting
[V buto-Close ¥ Open/Close Compression Warning
[~ Show Gridline

W Show Tocltip [~ Open/Cloze Double Warning

—Data Process
What do you want to show when you press the Siop
during the running?

" Keep the Present Data (3 Read the Captured Data

7 Check for Updats Bestore Defunls |
ok | camcet | Hep |

Fig 3-146: Customize the Display Mode by Using the Tool Bar

fir Sampling Site Displa
‘r ZEROPLYS LAP-C (32128) (S/H:000000-0000) - [Lald p g p y
ﬁl’)le Fus/Signal Trigger FRun/Stop Data Tools 'ia

Dl S8 & & &0 > w &) Time Display
Sl | @~ & o
Trizger Dell 1 Font Size |12 .
Sonterl | B Frequency Display
Total: 2048 Display Range:-25 ™
Fus/3ignal rigger Filter

l‘m ol B

£ a1 B il

&2 | | ||
Fig 3-147: Tool Bar

oo

Fig 3-148: Display Bar Detalil

Waveform Display Mode — There are 3 display modes to determine the method of capturing data from sampling:
Sampling Site Display, Time Display, and Frequency Display.
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3.4.2 Modify Ruler Mode

Use the menu to modify the Ruler Mode.

Go to Tools and click Customize. See Fig. 3-149

x

Cornrnan Setup | Tuulbarsl Shartcut KE_I,II Auto Savel

—Waveform Dizplay Mode
&+ Sampling Site Display

= Time Display
™ Frequency Dizplay
— Fuler Maode wiavefarm Setting
" Regular Ruler “Waveforn Height |40 =
& Time/ Sampling Site Fuler [~ Font Size 12 =

Fig 3-149: Ruler Mode

Regular Ruler

ﬂ -2 -f:_!I -10 -5 “ 5 10 -?:J 1] il |

Fig 3-150: Scales in Regular Ruler

Time/Sampling Site Ruler

E
ﬂ -Ahis —TSAEJus -100hs s E il 100his 13 A= Bz

Fig 3-151: 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.
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3.4.3 Modify Waveform Height & Correlated Setting

To modify Waveform Height, click Tools = Customize.

Waveform Height

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

[ Show Gridline
[v Show Toaoltip [ DpendClose Double W arming

— Ruler kode —Waveform Seting——————
" Regular Buler “Waveforrn Height  [40 =
' Time/ Sampling Site Fiuler [ Fort Size 12 =

— Comelated Setting
v auto-Cloze [T Open/Cloge Compression ' arming

—Data Process

unning’?
" Keepthe Present Data % Read the Captured Data

YWwhat do you want to show when pou prezs the Stop during the

Fig 3-152: Waveform Height

Waveform Height = 18 Waveform Height = 40
hfSiguel Trigeer | Ensle -‘20 _‘15 Bus/Signal Trigger | Enable Do ‘-‘zu‘ L ‘-‘15‘ L ._\”
om0 (123 B IOEOEGN
~ Juu s E N1 rurt . i r
- /e [EE S BN
R X X - .
suk R " ’*‘2 - ‘ X"
-8 | XK1 1 . :
ek [T TR i HEN X B
A Pt % b
A

Fig 3-153-1 Fig 3-153-2

Fig 3-153: Examples of Waveform Height
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Correlated Setting
Select Auto-Close in the following figure.

—Ruler Mode W aveform Setting
" Regular Ruler “Waveform Height  [40 =
' Time/ Sampling Site Fiuler [ Font Size 12 =
— Correlated Setting
Vv Auto-Cloze [~ Open/Close Compression 'Warning
™ Show Gridline
v Shaow Toaltip [T Open/Close Double Warming
—Data Process
What do you want ta zhaw when you press the Stop during the
TLnning !
" Keep the Present Data % Read the Captured Data

Fig 3-154: Auto-Close

Bus/Signal Trigger || Fiter -. L, s I‘Alfgassalns‘ 53
©ma | w |l Y oxo3 ] 0x04] 0x05)
Csmal| @ % J LJ
: /m =Rl = L [
S v | =
i | e b
ST | ®
Bus/Signal Trigger || Filter .. L I-sal?.zgj ., Smae | ges
SR “ | @ I} oxo3 )| oxo4] 0xo
------ Fanall B2 B J M
______ ,A s bl b
------ VR ®
...... pasd|l s e
------ s aradl B ®

Fig 3-155: An Example for Auto-Close

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 (High Edge or Low Edge).

Tip: In the above example, when dragging the A Bar, the A Bar will stop at the Low Edge of A1.
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T U0 o
St LIyl

of

T oL
TP

Fig 3-156: Gridlines
Show Gridline - The gridlines will be displayed on the waveform area.

Inhnnnnnnmi
JL L L LI

— |t

ﬂﬂﬂﬂﬂﬂﬂﬂjﬂl

Fig 3-157 - Tooltips

_I_I\.”'

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

Check for Update: The Logic Analyzer software will automatically check for updates when being started.

Restore Defaults: The background color, waveform color, cursor color, text color, grid type and Bus color
return to the initial setting.
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3.5 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. See Fig 3-158.

CETT x|

Common Setup I Toolbars I Shortcut Key HAuto Sawe |

D Hew Ctrl+H
E’; Open. .. Ctr1+0
Close CtrltF4 File Fane: [la
Save Ctrl+s Save Fath
Save Az [C:\My DocumentsilA Data | |

futo Save

Eepetitive Run

E Export Waveform. . . Ctrl1+Shi ft+E . 5 Data Dizplay Meru Renewal Mode
Time Interwal:
E Export Facket List... % Every Renewal
o Il Is VI
[Ts]] Capture Window. .. Ctrl+C Open the first file after
stopping the Run
Langnage 3
% Frint. .. Ctr1+P

Frint Freview

Fecent File

Exit 0K I Cancel | Help
Fig 3-158-1: Auto Save on File Menu Fig 3-1568-2: Auto Save Item of Customize

Fig 3-158: Auto Save
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.
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Fig3-159: Auto Save
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3.6 Color Setting

To modify Color, click Tools = Color Setting

x

Worlkaround | Waveform I

I Hame | 7 Rela. .. | Color | -
aweform Backgsround

o

£

g
e e e e |

Preview After the background
1z altered,

I B correspgndlng color

— r auteomatically changes

m 10 according to the

contrast ratio.

= Yhen being printed, the
background 15 white.

0K | Cancel | Default |  Help

Fig 3-160: Workaround and Waveform Color Setting

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

Wwork around | W aveform I

Mame | I Relating | Color | -
aveform Background I 1
Lizt Background 1 r I .
List Background 2 I [
Cursar I~ o
Grid [ |
|Jrkriow Line I~ I |
Default Bus I N
Bus Text r I
List Text I 1
Tirne Text I~ o |-
Bz Emor I [ I
Blus Errar Test II:

sl Filtar Bar
q

Fig 3-161: Workaround Color Interface

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.
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After the background is altered, corresponding color 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.

Color Setting |

Warkaround W avefarm |

Linewidth =

Mame | T Relating |

Busl
A0
A1
A2
A3
Ad

45

115

47

B0

B1

Bz

B3

1 pixel
B4
RE

1 pixel

1 nivel h
4| | v
—Preview ———
oK1 o
N I B

B e L L o

ak. I Cahcel | Default | Help

Fig 3-162: Waveform Color Interface

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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3.6.1 Modify Workaround Color

To modify the workaround color, click the color block shown in Fig 3-154. A Color panel, shown in Fig 3-163,
will appear. Select a color shown on the panel or click on Define Custom Colors to create the desired color.

Basic colors:

. 2 x|
1

Custom colars:

N o

NN I
Define Cuztom Colars »» |

- Hug:lﬁ Eed:lﬂ_
ITI Cancel | - §at:|ﬂ_ green:lﬂ_

Define Custom Colars > | ColorSalid )| pe ID Blue: ID
Ok | Cancel | Add to Custom Colors |

Fig 3-163: Color Panel with Its Advanced View
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3.6.2 Modify Waveform Color

Foreground color refers to the color of the output signal lines in the Waveform Display Area. Fig3-164 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

Color Setting x|

workaround  Waveform |

Hame | I'f Felating | Color Linewidth =
1 pixel
1 pixel
1 pixel
1 pixel
1 pixel
1 pixel
1 pixel
1 pi=el
1 pixel
1 pi=el
1 pisel
1 pixel
1 pixel

1 pixel
1 rivel x
| »

1

&
é_l_l_l_l'l_l'l_l_l_l_l_l_l

| ak Cancel Default Help

SteJ 4

Fig 3-164: Stepwise lllustration of Changing Waveform Colors

Step 1: Select several Optional Items.

Step 2: Select the corresponding items in the relating.

Step 3: Choose a color by following the method shown in Fig 3-164.

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

Here is a sample of an altered Logic Analyzer software interface which will be used for further demonstrations in
subsequent chapters. See Fig 3-165.
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1] x]

DR S 0 @ | m| o O[[2x =0 @ [[10oMHz o] ner o] [50% % # Paze [1
EEEEEE RN R AL = s
Trigger Delay| | |J Fout Size [12 -]
Scale:l Display Pos:0 A Pos:-15 [+ A-T=15[= -
Total 2045 Dizplay Range:=25 ™ 27 B Pos:15 |+ E-T=15~ j
Bus/Si gnal Trigger || Filter .. L ='I‘1Js L s F! AR -fé L s .Z
B s =TT UL uuuuuu oyt
2 (NN IpEpEpEpEp NSRS EpERERE]|
| IS S 1 ) B
A3 A3 i g
Pt ] ] _—\_ ]
PSS ® ® \ | |
B e ] ‘
& KT AT ] ] ‘
. & BDE0 i bl
. #BL B b ®
# B2 B2 & |
E3 10 b o
SOB4 B ] ]
. # B5 5 Ll B u el L LILI
Ready [ [Endl | mEmn v

Fig 3-165: An Altered Interface Sample to Be Used in Subsequent Chapters
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3.7 The Flow of Software Operation

_'-'_'_'_‘__._,_I—'_'_\-‘—\_\_\_\_\_\_\_\-\_
START -:—'—"_\_\_::'_ Signal Filter/Filter Delay
%
_— i
| RAM Size  [128K =] i ik |
l .-:::"_:_::_ Comprassion
—I—'_'_'_'_
|H;r||l'|:n||.- Rate [f80MHz =) = | _\_\_\_\_\_\_‘_‘—‘I——"—
| Trigger Comdition 57 | {——Fﬂ‘i;{;}. Jm
L TigmDin | _'_'_,_;—'-'-'-'-'_'-'_
| Trigger Level s | . "

Trigger Page
e IS

Halect
Amnalysia

Fumncticn

| Trigger Position  [5p% - | i += |
" { ey 3 |
| Trigger Count I—_|1 = |

| Lius Analysis e |
Run I
i
Acthvate Signal from | 11 Bas Amalwsis (5] |
Testing Hoard
l | TTART Bus Annlvsis un |
- —
Acquire WaveFu
A | SP1 Bus Analysis = |

3

Tools o Analvee D
| T Hus Amalysis c | nels Hras Latd

PR R LM E
OB ER® REOD
|m-1 Bus Analysis £ | B-[sns =% | B 22 <]

|l'.’l.J'-‘.THm5.Jma[}*.xiﬁ o] |

Fig 3-166: Software Flow Diagram

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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4 Introduction to Logic Analysis

4.1 Logic Analysis

4.2 Bus Logic Analysis

4.3 Plug Analysis

4.4 Bus Packet List

4.5 Bus Analysis

4.6 Compression

4.7 Signal Filter and Filter Delay
4.8 Noise Filter

4.9 Data Contrast

4.10 Refresh Protocol Analyzer
4.11  Memory Analyzer

4.12 Multi-stacked Logic Analyzer Settings
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Objective

Chapter 4 gives detailed instructions on performing two basic analysis operations and five 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 five advanced analysis applications are the
IIC (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.

4.1 Logic Analysis

Logic Analysis is meant for a single signal analysis. Section 4.1 gives detailed instructions on the software’s
basic setup.

Basic Software Setup of the Logic Analysis

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

Fig 4-1 will appear.
US LAP-C (32128) (S/H:000000-0000) - [LaDocS]
Bus/Signal Trigger EBun/Stop Data Tools Yindow Help
: || » o> [|[2k =] [[10oMHz <]

Group int  —clock Source
Ungroup £ | pcunchronous Clock

g e ' mnternal Clock

Collapse Freguency: IIDDMHZ 'I

Format Ro

—Synchronous Clock
™ External Clock

% Rising Edge Frequencys |1UUKHZ

) Falling Edge {Min:0.001Hz, Max:100MHz)

Eename

Moke: The external clock voltage level is the same as the port & trigger lewel

— Sampling
—RAM Size —————— —~Compression Mode Signal Filker
RAM Size: |5y - [~ Data Compression
Signal Filter Setup... |
Channel number will be
limited ta 32

fpply | OF I Cancel | Restore Defaults

Fig 4-1 - Clock Source
Step 2. Clock Source (Frequency) Setup

Help |

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 [[z00Mrz =] |
from the pull-down menu on Tool Bar as Fig 4-2 shows.

Tip: Connect the output pin of the oscillator from the tested board to the signal connector of the Logic
Analyzer to measure it by using the internal clock of the Logic Analyzer.
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The Zeroplus Logic Analyzer

~Clack Source

—Asynchronous Clock
& Internal Clock

Frequency: |Suluigr

—Synchronous Clocl ?KHZ

" External ClockSkHz
= Rising Ed §§§:§
(" Falling Ed|

MNoke: The ext

Enc

100kHz
200KHz

400KHz 2

S00kHz

-Sampling

1MHz
10MHz
25MHz
S0MHz
S0MHz
100MHz
150MHz

—RAM Size

RAM Size: IZk

Channel number
lirmited to 32

ac

Qoo

Fig 4-2 — Clock Source Pull-down Menu

User’s Manual V3.07

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.

Tip:

The External Clock is applied when the frequency of the oscillator on the tested board is exceeds

the range of the internal clock of the Logic Analyzer. Connect the output pin of the oscillator on the
tested board to the CLK pin of the Logic Analyzer.

Step 3. RAM Size Setup

Click on the RAM Size [#* =& from the pull-down menu on the Sampling Setup dialog box as

shown in Fig 4-3.

Sampling
RAM Size
i Edae x
M M RA&M Size: 128k i l O FRINGEIE . have selected the Doule Mode. The Fter Delay

H 128K j Bll4 148 Hoto: Th ool Schp and he isplay Bar Seup are ik avaale e
i 2K e Channel nun | k ™ Borit how me this warring agai,
ek P imited to 32 i

32K Rt St IZSEK | [ et onrsson Sianal Filter Setup. .
64K F15 | = i

15 [+
25GK Apply | oK | Cancel | Restore Defaults | Help |

Tip: The relationship between RAM Size, Signal Filter Mode, Compression Mode and Channels as shown

in Table 4-1 and Fig 4-3.

Fig 4-3 — RAM Size

Table 4-1 RAM Size vs Signal Filter Mode, and RAM Size vs Compression Mode and Channels

Status Normal Mode Double Mode
RAM Compression| RAM Compression
Model No Size/ Channels Mode & Size/ Channels Mode &
; Available | Signal Filter | Channel | Available | Signal Filter
Channels
Mode s Mode
LAP-C (16032) | 2Kk ~32k | 16 Available . . ;
channels
LAP-C (16064) | 2K ~ 64K | 16 Available - - -
channels
16 . 16 .
LAP-C(162000) | 2K ~2M Available 4AM Disable
channels channels
2K ~ 16 . 16 .
LAP-C (16128) 128K channels Available 256K channels Disable
2K ~ 32 . 16 .
LAP-C (32128) 128K channels Available 256K channels Disable
32 . 16 .
LAP-C (321000)| 2K~ 1M Available 2M Disable
channels channels
LAP-C (322000)| 2K ~2M | , 32 Available 4M 16 Disable
channels channels
FMO714A



Task 2.
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Trigger Property Setup

L]
as shown in Fig 4-4.

|T§igger Bun/Stop Data Tools ¥

T

nnr

B+ Bus Trigger Setup ...

LS

I+

Channel Trigger Setup ...

Trigger Froperty ...

Trigzer Mark

0 Do’ t Care

Trigger Froperty

I Trigzer Delay I Trigzer Range I

The Zeroplus Logic Analyzer
User’s Manual V3.07

{ii icon or click Trigger Property from the Trigger on the Menu Bar. The dialog box will appear

High
—Trigger Lewel Trigger Count
Low
P Port &
hizing Edge lﬁ
Falling Edze |TTL v[ s ¥l
2:? Either Edge Fort B Min:1, Max: B5535)
ITTL vl |1.5 ¥)
Rezet Port C
ITTL vl |1.5 )
Port T
ITTL vl |1.5 )

0K | Caneel | Default Help

Fig 4-4 - Trigger Property
Step2. Trigger Level Setup

Click the pull-down menu of Trigger Level on Port A, 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.

There are four commonly used preset voltages for Trigger 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 signal connector of the Logic Analyzer, and so do Port B,
C and D. The voltage of each port can be configured independently.

Tip:

x4
Trigger Content |Trigger Dela}rl Trigger Rangel
—Trigzer Lewel Trigger Count
Fart A
|1 vl
[omos vy = 25 o)
Fort B Min:1, Max:E5535)
|User Tefi x| PEAROoi Logic Analyzer x|
Fort C
TIL - ' Fleaze enter a number between -6.0 and 6.0
LI
Fart D

IUser Defi: "I

0K | Camcel | Defaule Help

Fig 4-5 — Trigger Content Error
Step3. Trigger Count.

Type the numbers or select the number from the pull-down menu of the Count comt [I -] on the Tool
Bar or click the pull-down menu of the Trigger Count on the Trigger Property dialog box as shown in Fig
4-6.

The system will be triggered at the position where the Trigger Count is set as shown in
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Figs 4-6, 4-7 and Fig 4-8.

;Iil ﬂ = Trngger Count

C ot |ﬂ j
|| Tz bns

= Z
3
4

- B = 150z
ipr—Rate: b
— o I
31 15 ;!:l
1 1 1 2[' 1 |
Fig 4-6 — Trigger Count Pull-down Menu
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Fig 4-7 — Trigger Count Screen Shot 1
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....... £ B B
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M X P

P X P

P X P

Fig 4-8 — Trigger Count Screen Shot 2
Step4. Trigger Page/ Delay Time and Clock
The Trigger Page and the Delay Time and Clock can’t be applied at the same time.
1. Trigger Page:

Click Trigger Page, then type the numbers or select the numbers from the pull-down menu of the Page
ke [ =]'on the Tool Bar or click the pull-down menu of the Trigger Page on the “Trigger Delay” page of the

Trigger Property dialog box as shown in Figs 4-9, 4-10 and 4-11. The selected page numbers will be
displayed on the screen.

Tip: The Trigger bar (T bar) will not be displayed when the setup of the Trigger Page is more than 1.
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Trigger Content Trigesr Dalsy |Trigesr Range |
& Trigeer Fags  Delay Time and Clock
~Trigger Delay Time——
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3 Il
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L m
Wote: When mere then one trigger pages are selected, the brigeer
‘l I] — bar disappears from the wiew
i
100 15 q 0E | Cemeal | Default Help
' L} 1 T T T T
Fig 4-9 — Trigger Page
T ZEROPLUS LAP—C (32128) (S/H:00000000001) - [Lal, =10/ x|
Op File Bus/Signal Trigger Run/Stop Data Toels Y¥indow Help =@ x|
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Fig 4-10 — Trigger Page and Screen (1)
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Fig 4-11 — Trigger Page and Screen (2)

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 Trigesz Delay| 5 | on the Tool

Bar. The system will display the Start of the waveform.
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Tip: The formula of Delay Time and Clock is “Trigger Delay Time = Trigger Delay Clock * (1/ Frequency)”.
To use the compression mode, the < Delay Time and Clock > will be unavailable.
Step5. Trigger Position Setup
Type the percentages or select the percentages from the pull-down menu of the [0 =] % on 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 Figs 4-12, 4-13, 4-14, and 4-15. The selected Trigger Position percentages will be
displayed on the right side of the screen of the system.

. - Trigger Property
i |
. ¥ Trigger Content Trigger Delay |Tr1

1| 0% i
LS e
0202 I —
=|30% Mincd, Max:128)
=| 40% T
=H50% —

60%

=
=
®

20
[ o
co Pos = -26213 |
1 Bl]% J 1 KS0% han ome trigger
Ql]% - gg: om the wiew.
100% oo

Fig 4-12 — Trigger Position Pull-down Menu
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Fig 4-14 — Trigger Position 10%
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Fig 4-15 — Trigger Position 70%
Step6. 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 Fig4-16.

Tip: This function is mainly for the range control for the saved files after triggering. According to the
procedures of the range control, users can start the save of data according to the requirement of its time
and times to get the standard of data statistic status.

ﬂ

Trigger Content I Trigger Delay Irigger Range |

[V hetivate Trizger Range

—Range Setting

Time Sample LI |1 minute :I

0K |  Cemcel | Defamlt | Help

Fig 4-16 - Trigger Range
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.

Task 3. Bus Trigger and Trigger Mark Setup

Step1l. Click % icon or click Bus Trigger Setup and Trigger Mark from the Trigger on the Menu Bar. The menu
is shown as Fig 4-17.
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o
nnr
¥r
o
I+
A

Eus Trigger Setup ...

Chatmel Trigger Setup ...

Trigger Froperty ...

Trigger Mark

FPulse Width Trigger Module [Option). . .

Rising Edge
Falling Edze
i Either Edgze

Reset

Fig 4-17 -Trigger Menu
Step2. Bus Trigger Setup
1. Bus Trigger Setup

Bus Trigger il

Protocol Analyzer Triggerl

Eus Hame Operator ¥alue

TEm— =1 F

Data Format
’7(" Binary = Decimal f* Hexadecimal {~ ASCIT

0K | Cemcel | Defaulr | Hep |

Fig 4-18 - Bus Trigger Dialog Box

Tip: The Bus Name item can be selected from the pull-down menu (It only displays the general Bus name),

and also the ASCII mode is added.

2. Protocol Analyzer Trigger Setup

x

Fus Trigger Frotocol Analyzer Trigger |

[¥ 8llow Protocol Analyrer Trigger
Frotocol Analyzer Frotocel Packet Value

i

@ Bus1 (TIC)

Data Format
{ Binary

" Decimal

0K | Caneel | Defaatt | Help |

Fig 4-19 - Protocol Analyzer Trigger

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.
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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 IIC, 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 four options: Binary, Decimal, Hexadecimal

and ASCII.
Step3. 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. General Bus: The trigger condition is “0”; the red T bar displays the trigger condition in order.
Bus=/Signal Trigger || Filter .. L, .I!. L, .lﬁl. : .39|!Ef3. : ﬂ'%‘ ;{B:lly‘ grl.slss?}llr.}s?lﬂa?.ln? I"Hs 3 }7‘5. T

B- ol o klfoxo T oxo | foxo | oxo | oxo [ oxo [ oxo Jf oxo | foxo
- M1 M| M| M1

Busl

N g

b #BL A

S V-

A3 A3

. # e

S T

- #AB AR

. #AT AT

. # B0 I0

. # Bl Bl

Fig 4-20 - General Bus Trigger Mark
2. Protocol Analyzer (lIC): The trigger condition is “Data=0"; the red T Bar displays the trigger

condition in order.

>< o PR

Fig 4-21 - Protocol Analyzer Trigger Mark

Task 4. Bus/Signal Trigger Condition Setup
Highlight a designated signal, and then set its required trigger condition.
1. Left click [ to set the signal trigger condition as shown in Fig 4-22.

2. Right click |_| 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 in Fig
4-24.
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Bus/Signal Trigger || Filter | N =
', » \L ! !_ right click
i@ Bus Trigeer Setup ...
£l 5§ Chammel Trigzer Setup
Bus/Signal Trigger Propertiesz ...
left click R
_______ , "
K3 A
....... & Al oal e " Rizing Edge
& Ag At \ Falling Edge
....... & h2 uo s 5 Either Edge
#4505 B Coler ..
....... A3 AT e -
PR b =
....... T 5 2 5 - %

Fig 4-22 — Left Click on Trigger

|T£igger Fun/Stop Data Tools Hindow Help

."?‘ Bus Trigger Setup ...

""1‘_' Charmel Trigger Setup ...
.’7 Trigger Property ...

ir Trigger Mark

m Fulze Width Trigger Module (Dption). ..

Rising Edge
Falling Edge
{{ Either Edge

Rezet

Fig 4-24 — Trigger Menu

Task 5. Run to Acquire Data

1. Single Run

Fig 4-23 — Right Click on Trigger

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.

Tip: Click B icon to view all the data, and then select the waveform analysis tools to analyze the waveforms.
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Fig 4-25 — Click B Icon to View All the Data
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3. Stop to end Run
Click the Stop @ icon to end the Run.

Tip: If the status is “Waiting...” with no signal outputting as shown in Fig 4-26, click the Stop B icon to end the
Run; check the setup again, and try the run process again.

r-rr-a
a-uUu-L -
YWait
_(:Ei ting. |ﬂ-:-rmal v

Fig 4-26 — Waiting Status

4.2 Bus Logic Analysis

Section 4.2 presents detailed instructions about logic analysis with a set of grouped signals, which is known as
Bus Logic Analysis.

Basic Software Setup of the Bus Logic Analysis

Step1l. Set up the RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.

Step2. Group signals into a Bus

Click Channels Setup on Bus/Signal of the menu bar, or click & icon.
The dialog box shown in Fig 4-27 will appear.
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Fig 4-27 — Channels Setup
Rename the Bus and set up the channels of the Bus as shown in Fig 4-28.

Fort | Fort T | Fort &
Tr Condition T
Fi.Condition
A0 T
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= o mlmmm ;o
= o en|enien en e o
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waww.wwws'
"‘MMMMM.NM;‘)‘{E

3 3 3
Fig 4-28 — Rename Bus

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 1, 2, 3, 4, 5 which are
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located on column A and row Bus1. Click them to become purple, then set these segments of
channels.

3.Click OK to get the result as shown in area 1.

. 5
Bus/Signal Trigger | Filter F -z0 =I5 -10 -5 ? 5 10
P s
Fa v
A3 45 3
6/5 43 2 L 0|7 6 5 43 21 0]7 6 5 4,3 2|1 0|7 6 5 4 3 2
i Bugt T|6'5 4 3 2|1 0|7 6 5 4 3 2 1L 0[T 6 5 43 2 1 0|7 65 4 3@E1 0
T|6/5 4/3/2|1 /047 6/5/4/3 2z 1/0[7/6|5 4/3 2|1 0|7/6|s 4@z 1|0
H T 6|5 4/3 2 1 0f7|6 5 43 2/ 1|0|7 6 5 4|3 2|1 0|7 6|5 4 3200
e T B|/5 4/3 2 1 0|7T|/6 5 4 3 2 1|07 68 5 4|3 2|1 0|7 6|5 @3 210
T B|/5 4/3 2 1 0|7T|6 5 4 3 2 1|07 68 5 4|3 2|1 0|7 6843 210
[ SV T 6|5 4/3 2 1 0|76 5 4 3 2 10|76 5 4/3 2|1 0785 43 2 10
T|6'5 4 3 21 0T 6 5 4 3 2 1L 0[T 6 5 43 2 1 o@e 5 43 2 10
17T T 1 T 1T 1 T 1 T T 1 T 1 T T 1 T 1
Count ,l
[V Reserve waveform data and show them,
[s]3 Cancel Help |
Ll Il I

Fig 4-29 — Channels Setup Window
Tip: Channels Setup

In the dialog box of Channels Setup, there isn’t only Add Bus/Signal, but also Delete Bus/Signal, Delete
All, Restore Defaults provided.

1. Delete Bus/Signal: Firstly highlight the Bus or channels on area 6 of Fig 4-29, then click Delete
Bus/Signal to delete them.

2.Delete All; Click Delete All to delete all Bus/signals on area 6 of Fig 4-29.
3.Restore Defaults: Click Restore Defaults to restore the dialog box of Channels Setup as shown in
Fig 4-27.
Step3. Trigger Condition Setup

1. Highlight the Bus which will be triggered then click % icon or select Bus Trigger Setup from the
Trigger of the Menu Bar, the dialog box as shown in Fig 4-30 will appear.

Bus Triggzer ﬂ

I Frotocol Analyzer Triggerl

Bus Hame Operator Yalue

IBusl ;I |= ;I I1F

Data Format
’71"‘ Binary " Decimal {* Hexadecimal {~ ASCIT

0K I Cancel Defanlt Help

Fig 4-30 — Bus Trigger Setup

Tip: Double click on Trigger column of the Bus as shown in Fig 4-31.
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Bus/fiznal

Doubkle Clicks

Fig 4-31 — Trigger Column
2.Set Binary, Hexadecimal, Decimal or ASCIl 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.

Step4. Click Run and activate the signal from the tested board to the system to get the result as shown in Fig
4-32.

Tip: Click E icon to view all data, and then select the waveform analysis tools to analyze the waveforms.

Set Value is “5E” as Hexadecimal, and set Operator equals to “=”, then click OK. Click Run and
activate the signal from the tested board to the system to get the result as the trigger happens on 0X5E.
3ignal Trigger Filter . —|2U —I15 —llﬂ —IS ? |5 1|IJ
Bust ouss | 0%46 X OXSE  J0X46
------- F Aol e | |
- ETTEEE L S
"""" & A4 b } Frotocol hAnalyzer Triggerl
"""" F - e } Eus Hame Operator Yalue
- [Bust =l |- ] JFE
....... A3 A9 "'"" }
— Data Format
....... T o | F" Binary " Decimal (% Hexadecimal & ASCIT
....... & A5 o] B
------- AR B B
....... SOAT W = >
| 0K | Cemcel | Defamlt | Help

Fig 4-32 — Bus Trigger Setup
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4.3 Plug Analysis

Plug Introduction

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 IIC, 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 .ﬁ
[ A eet e Prmie i b

| mek = e gy ﬁ'kud';-;'jr:dﬂ m FA L, Rl
e | P e

- e Y | v
e ® & & & 8
- PglWRE CEE . A d  AgIcd STl AgLeTd
Plugtash’

b =t L R Y

desciction

e e

Fig4-33 - PluginsA

x

—aeneral Bus Setking

{* General Bus Color Config ... |

[¥ {Activate the Lakch Function) IF\EI j

IRising Edge j

—Protocol Analvzer Setting

" Protocal Anakyzer Batameters Config ... |

© ZERCPLUS LA UART MODULE Wz,10.01

i~ ZERCPLUS LA SPT MODULE Y1,11.01

© ZERCPLUS LA 1-WIRE MODULE ¥1.09,01
© ZERCPLUS LA IIC MODULE W2, 10,00

© ZERCPLUS LA CAM 2,08 MODULE Y1,51.00
1 ZERCPLUS La HDG MODULE WE, 06,01

¥ Use the DsDp Find I

Mare Protocol Analvzer:  htkp: /v, zeroplus, com, by

Ok I Cancel | Help |

Fig4-34 - Bus Property

Every Logic Analyzer module supports some basic Protocol Analyzer plugs, for example: LAP-C(16032),

LAP-C(16064) LAP-C(16128) and LAP-C(162000) support IIC, UART Protocol Analyzer plugs; LAP-C(32128),
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LAP-C(321000) and LAP-C(322000) support IIC, UART, SPI Protocol Analyzer plugs. However, LAP-C(16032),
LAP-C(16064), LAP-C(16128) and LAP-C(162000) don’t support SPI Protocol Analyzer plug, when users need to
use this analysis, they can purchase from our company, and then, they can get SPI Protocol Analyzer plug and the

register code.

STEP 1. Put the SPI Plug in the Pluglns as the Fig4-35.

| e 2o Sen P cess e ‘ﬁ

|| woBme v = 5] | REawih P CPealoy |90 G5 XK e | e
i:wml'_lah:a o] o
i

S0 8 9 8 8 8 W

AgIWRE D FiglatBs,, PugDodl  Fuglicdl Pt Puglasrdl

Pll.nul_‘nsn

St an tey bo e s
dasription
S

Py D moee
P Conpuper

Fig4-35 - PluginsA

STEP 2. Select SPI in the Protocol Analyzer list.

Bus Property ﬂ

—izeneral Bus Setting

" General Bus Color Config .. |
¥ | Activate the Latch Function I a0 j
IRising Edge j

—Protocol Analyzer Setting
% Prokocol Analyzer Parameters Config ... |

i~ ZEROPLUS L& UART MODULE Wz,10.01
‘i@ ZEROPLUS LA SPT MODULE ¥1.11.01
i~ ZEROPLUS LA 1-WIRE MODULE ¥1.09,01
i~ ZEROPLUS LA IIC MODULE ¥2,10.00

i~ ZEROPLUS LA CAM 2,06 MODULE W1.31.00
i~ ZEROPLUS LA HDQ MODIULE Y2.06.01

[¥ Use the DsDp Find I

Mare Protocol Analyzer:  Rkbps ey, zeroplus, com, b

[al'4 I Cancel | Help |

Fig4-36 - Bus Property

STEP 3.Click Parameters Configuration button, select Register and use SPI for free.
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FREOTOCOL AWALYZIEE SFI SETUF:Eusl

Fig4-37 - Protocol Analyzer SPI Setup
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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 1IC, USB 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

waveform window. Users can alter its size to find more data.

will show a small window under the

Notice: If you want to learn more about the Bus Packet List, please refer to the Specification of the Protocol

Analyzer.
% ZEROPLUS LAP-C (32128) (S/H:000000-0000) — [LaDoc5] _|o] x|
*m File Bus/Signal Trigger Bun/Stop Data Tools Hindew Help &%
DB S8 & % ¢ &8Iy o | [Jize ] e @ [Z00mz -] ||[20% =] % #% Pagze 1
© O @M @[ v 8o -|1250s52 ]2 R [ e B I B ][ | Heier
Trigger Delay| H Font Size I]E j‘
Scale:0 799047 Tisplay Fas 30322 & Pos:—25205 |+ A= T = 25205 |+ .
Tatal: 131072 Display Range: 33302 ™ 39344 B Pos:-251T5 |+ B - T = 25175 |+ -
) w
Bus/Si gnal Trigger Filter ll , |3‘|33|UE:. ?U:3?3|1E: ?U|23?3|14|. ?U;S?Zillsl. EIUII I39I3|22I I3‘|33|25|. |3‘3|'3?3|23|. ?‘3‘:3?3?3‘. ‘|33|3‘|33|3f|. ?‘3E3‘|33|41|.!ﬂ
s E MU UL T I
e | w W m T LT LTI LT
P ] 5 J | ‘ | | |
A3 43 b ® e
(I QK IE I »
Eeady [ End! TEMD v
Fig 4-38 - Packet Icon
EROPLUS LAP—C (32128) (S/H:000000-0000) — [LaDoe5] o [=] 3]
s File Bus/Signal Trigger Eun/Step Data Toels Hindow Help =R
DB S)[% % % 5,8 I b b 0 [[reek -] | [200MHz -] |[[20% =] % #s Page [1
| ©|@| B e x B oW - 2s0ssee] e R |G B Iy (B || 2 o | Beigt
Trigger Delay| 1 ” Fomt Size |12 j|
Scale:0. THEE04T Display Fos 39322 A Pos;-25205 |+ A - T = 25205 v -
Total: 131072 Display Range:39302 ~ 38344 E Fos:—25175 |+ B-T= 25175 |+ .
. v -]
Bus/Signal Trigger Filter II ) |3|93|0E:. ?0:3?3|10|. ?0|3?3\14|' ?0|:3?3|18|. ?Ull |3‘=3?2l IS?SIZE:. “3‘3"3“33'29‘_ ?SI:S?SISI?:. ?BIS?SISTI. ?9|E3“33|41‘. 7
S e uuururu T U UL
. a i
AN EpgEpEpspnIEnERERERERE
L | e | | |
A3 A3 ] ]
e B | ]
4] i “:lb 4|Kf> AIYVIEb 4 |_! |
* Setting...l Refresh Expnrt...l Synch Parameter. .. | \
Data Data  Data  Data Data =
Ready I [Enar | pEmo v

Fig4-39 - Bus Packet List

Packet List has a setup window; users can set up the Packet List according to their requirements. Setting

General Bus Packet Length in dialog box is only used for doing General 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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x

—Bus Seleck ————— ~Data Format

[wELs1{General)
CBn  Dec  Hex (" asco

—i@eneral Bus Packet Length

Min: 1
[0 Max: 131072

—Packek Tkem
¥ Packet W mame [V TimeStamp Length Data

Texk
’7(;' ool € Texk Color Auko

Zancel | Default I Help I

Fig4-40 - Packet List Setting

BUS Facket List X
Setting...l ReFreshI Expurt...l Synch Parameter. .. |

TimeStamp

TimeStamp

TimeStamp

Bus1({General)

- | | -l

Fig4-41 - General Bus Packet List
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.

Tip: The rest name and content are supplied by Plug.

BUS Facket List =]
Setting...l Reefresh I Export...l Synch Parameter. .. I

If =} =

[IC BUS(IIC) ADDR, NACK

MNarme imeStamp |ADDR EAD £ escribe

[IC BUS(IIC) ADDR, NACK

Marme in p |BE5 AL ! D e
IIC BUS{IIC) ADDE MACK

Marme in p |A00 ] [ : 0 ibe
IIC BUS{IIC) ADDE M,

1IC BUS(IIC)

Fig4-42 - Protocol Analyzer IIC Packet List

Setting: It is used to open Packet List Setting dialog box.
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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
Tip: The below view are Protocol Analyzer IIC; the packet is determined by the position of the TimeStamp.

BUS Facket List |
Setting... I Refresh I Expott,.. | Synch Parameter .., |

[ Facket#  Mame  Time amp

_I

Fig4-43 - TimeStamp
Tip:  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.

This Data Start is regarded | . . .
as Packet Timestamp. This Unknow register is
‘ Unknow Fnd Flag.

{ %
1] v aooRmse= oo @@ DATA = 05053 EX sTE |
o T

I Packet Length l

SCL

Fig4-44 - Protocol Analyzer IIC Packet Length
Tip: Because IIC has started as the Packet TimeStamp, it does not need to use Unknown_Start_Flag as the start.

4. General Bus
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BUS Packet List |
Setting...l Refresh | Export...l Synch Parameter...l

Packet # Mame TimeStarmp  [[Data | Data il
Bus1{General)
Data Data Data Data Data

Mame
Bus1({General)

Data Data Data Data Data

Packet # Narme

Bus1{General)

Data Data Data Data  Data

Data Data Data Data Data
Packet # Mame TimeStamp
Bus1{General)

Fig4-45 - General Bus Packet List

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 length of Packet to end the data automatically as

the figure below.

Helzht

11l

Fig4-46 - Auto-Prolong Packet
The Fig4-46 is a General Bus; its first data is 0x00, and its length is 1023. If users input 20 as the General Bus
length. But 20xaddress is not the end of this data, so the software will prolong the length of the Packet to 1023

automatically.

[ |
{Dﬂi =01 }{ =02 o ]
General Bus

Fig4-47 - Packet End
The Fig4-47 is a General Bus. If the Start of the packet is T bar and the set General 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
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27 (B bar ) is the End of the packet.
The above two data are made consecutively as the figure below.

w6 -] ®||ar Br B I 5 B e s Height  [26 -] | Trigeer Dl
& Pos-1022 -
E Po=27 -

Fig4-48 - Auto-Prolong Packet
The Packet List is displayed as the figure below:

BUS Packet List |
Setting...l Refresh | Export...l Synch Parameter...l

MName TimeStamp

_ Bus1{General)
Data Data D: Data Data
MName =

_ Bus1{General)
Data | Data Data Data Data
MName imes

_ Bus1{General)
Data | Data Data Data Data
MName imes

_ Bus1{General)

Busl(GeneraI)

Fig4-49 - General Bus Packet List
Tip: The Protocol Analyzer Packet will be explained in the 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

Setting...l Refresh I Export.]. | Svnch Parameter...l

Data

Fig 4-50 - Synch Parameter on the BUS Packet List

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

IV iactivate Packet and Waveform Synch:

Synch Poink of Packet List

Synch Poink of MWaveform Area

@ Top " Left

" Middle &+ Middle

K I Cancel

Fig 4-51- Synch Parameter Setting Dialog Box

Activate Packet and Waveform Synch: The default is not activated.

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.

Synch Farameter Setting EI

v Activate Packet and Waveform Synch

Synch Point of Packet Lisk

[ﬁ' Tap

—Swnch Point of MWawveform Area

" Middle

Zancel

Fig 4-52 - Synch Parameter Setting Dialog Box
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Display the corresponding waveform and packet as below image:

T ZEROPLUS LAP—C (321000) (5/H: 000000-0000) - [IICO90902. alc]

The Zeroplus Logic Analyzer
User’s Manual V3.07

I [=[
*m File Bus/Signal Trigger Kun/Stop Data Ieols Hindew Help =&l x|
D &|m s e & [m| > w0 [[sak s & [[z00MHz o] [[[0% <] #n Page [T
e @B E[E] x B w8 forzereiay] e R oA B IE | B 1e of [ B 0 | Heigt
Trigger Delay| 1 ” Font Size |12 j|
‘ Scale 137, 5020612 Display Pos: 457234 & Fos 1008 |+
Total:15TTETTZ

Display Range: 453854 ~ 460736 B Fos: 1038 [+

A-T = 1008 [+ -
E-T= 1038 |~ -

Bus/Si gnal Trigger
B Busl (TIC)
: Fd i S ¥ -
LRI & ‘

1

L0 I R I _’lLI

4 b4 »
* Settlng...l Refreshl Export.,

| Swnch Parameter . .. I

Bus1{IIC)

BUS1(IIC) 452030

REG ADDR ﬁl
WRITE | A-#CK 37 B-ACK

D-ACK D-ACK
o8 READ | A-ACK 26 D-ACK Do D-ACK 53

470039

Bus1(IIC)

[ D-ACK D-ACK D-ACK D-ACK D-ACK D-NACK
D-ACK_| DB | D-ACK D-ACK D-ACK D-ACK_ | FF [ D-MACK | DATA MACK

D-ACK D-ACK
o8 READ | A-ACK FF D-ACK FF D-ACK FF

606945

e — LI

I [Enar [ mEm 4

Fig 4-53 - Waveform and Packet Synchronization Interface
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The setup is correlated to the Bus which needs to be made up, for example: General Bus, Protocol Analyzer.

Open the dialog box:

STEP 1.Click Tools on the Menu Bar, and then select Bus Property or select ™

E Customize ...

Show Time of Waweform
E Color Setting ...

Iﬁif Euz Froperty ...

#gy BRefresh Frotocol Analyzer

[r_n; Memorsy Analyzer ... 5“% =

= Multi-stacked Logic Analyzer Settings ... _l T
hnalog Waveform 3 + E:}J-

EUS

K 4 Page |1

Fig4-54 - Bus Property on Menu Bar

@ﬁ sy | Height (30 | |T:

HETY

Fig4-55 - Bus Property on Tool Bar

STEP 2.Click the Right Key on the Bus/Signal column, and then select Bus Property.

Tip: The signals must be grouped into Bus, or the Bus Property can not have effect.

Bus/Siznal |

Trigger Filter

rl w —2(

Fig4-56 - Right Key to Set Bus Property
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s

s LI T

ﬂb, Sampling Setup ...

F s J’.r Channels Setup ...

u g Bus Froperty . ..

Analog Waweform

Ctrl+;

Group into Bus

& Ungroup from Bus Cirl+in
Add Chanmel ...
s
Copy Channel

F N Delete Chanmel

F
# B

Delete All Chanmels
Restore Dlefanlt Channels

Format Row

Rename
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45.1 General Bus Analysis

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

Basic Software Setup for the General Bus

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

—@eneral Bus Setting
1" General Bus Calar Config ... |
I™ Activate the Latch Funckion I a0 j
IRising Edae j

—Protocol Analyzer Setting

" Protocol Analyzer Barameters Config)... |

© ZERQPLUS LA UART MODULE vz,10,01

© ZERCPLUS LA SPT MODULE ¥1,11.01

© ZERCPLUIS LA 1-WIRE MODULE %1.09.01
© ZERQPLUS LA TIC MODULE Wz, 10,00

© ZERQPLUS LA CAM 2,08 MODULE W1.31,00
© ZERQPLUS LA HDG MODIULE ¥2,08,01

¥ | Wse the Dsbp Find |

More Protocol Analyzers  hktps /v, zeroplus,com, b

Cancel | Help

Fig4-57 - General Bus Setting

STEP 2. Click Color Configuration to set Bus data color.

120

Buz Froperty il

—General Bus Setting
{* General Bus Color Config ... ]]
[™ Activate the Latch Function ] j
Rising Edge j

—Protocol Analvzer Setting

" Protacol Analvzer Parameters Config). .. |

™ ZEROPLUS LA UART MODULE WZ,10,01

" ZEROPLUS LA SPT MODIULE ¥1.11,01

o ZEROPLUS LA 1-WIRE MODULE ¥1,09,01
i ZEROPLUS LA TIC MODULE Y2, 10,00

™ ZEROPLUS LA CANM 2,08 MODULE Y1.31.00
™ ZEROPLUS LA HDOQ MODIULE YZ2,06,01

[¥ | Use the DsDp Find I

Mare Protocol Analyzer:  htbpsf e, zeroplus, com, b

[al'4 | Cancel | Help |

Fig4-58 - Color Configuration
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Bus Data Color EI

Bus Marne:  Busl

Data Condition: Data Min: Data Ma:x:

= | |F

Cancel | Defaulk | Help

Fig4-59 - Bus Data Color
Bus Name: Display the selected Bus name.
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.
STEP 3. 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 EI

Bus Mame:  Busl

Data Condition: Data Min: Daka Mazx:

= | |F

Cancel | Defaulk | Help

Fig4-60 - Set the Color for Bus1

. . - B}
Bus/Signal Trigger Filter —z0 =15 =10 -5 5 in 15
(R

s
st % bl w bye X(I)XSXO;(OXOXIIXOXZ)I(OXSXCI)XOXO}I(IXOXE:.XOXS)I(OXOX
S | e ® ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Fig4-61 - Before the Bus Data Color Setting

n

'_.J. e ,_L..?...ulluu T
e % K| = rlbxz Joxs fOXOY ox1 Joxz foxs 0K ox1 |oxz f oxs {OX0}
s =0 0 0 L I g L

Fig4-62- After the Bus Data Color Setting

Bus/Signal Trigger Filter

o«

Tip: Reserve the original state by the above steps.
2. Activate the Latch function

Activate the Latch Function: The default is not activated. When the Latch function is activated, the default
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channel is A0, and there are three conditions for selecting, Rising Edge, Falling Edge and Either Edge; the default
is Rising Edge.
Set the Latch function for one Bus. The setting of the Latch channel is AO; the analysis function adopts Rising Edge.

Bus Property ﬂ

—izeneral Bus Setting

I ﬂ-ID ooy iToofia I

[V | ctivate the Latch Function; |.nu j

IRising Edge j

>

—Protocal Analyzer Setting

{~ Prokocal Analvzer Barameters Config)... |

© ZEROPLUS LA UART MODULE Y2, 10,01

0 ZEROPLUS LA SPT MODULE Wi.11.01

© ZEROPLUS LA 1-WIRE MODULE v1.09,01
© ZEROPLUS LA ITC MCDULE V2, 10,00

© ZEROPLUS LA CaN 2,08 MODULE W1,51.00
0 ZEROPLUS LA HDoQ MODULE Y2, 06,01

¥ | lse the Dsbp Find I

Mare Protocol Analyzer:  htkpsffwwe, zeroplus, com, by

a4 I Zancel | Help |

Fig4-63 - Activate the Latch Function

The picture of the waveform analysis:

r' ZEROFLUS LAP-C (321000) (5/¥:000000-0000) - [Lalec2] ;Iglﬂ
i File Bus/Sienal Trigeer Fun/Step Data Tools Hindew Help =18
DR S|[E %% ¢ e (B e or 02k =] 0 & [z00mHz =] [[[50% % 45 page [1
& © @l s 8 @)oo ]2 %o aeb s (B ||EE e
Trigger Delay| | ||Fomt Size [12 |
Seale 0. 175 Display Fos:0 h Posi-i5 v A-T=15+ -
Total 2045 Display Range:=3 7 5 B Pos:i5 |w E-T=15 v zl
e e e A
= 2l s R oo Y ooor Y ooto
PACIY| B e |
PSS | B e —| |
PAI 5e -I |
TCIVE] & L
E LR ] ]
P P 5 —|
P 5 i |[]
& AT AT # ] —|
# B0 B0 | ] ]
# Bl Bl | |
#& B2 B2 5 5
B3 &0 #® ]
| [»)4 H |4 2K I _’lll
Ready [ [End! | Ema v

Fig4-64 - The Latch Function Displayed on the Waveform Area
lllustration: The selected channel is AQ; the analysis mode is Rising Edge; it indicates that the data of the AQ is read

at the Rising Edge. Seeing the T Bar in the above figure, the data of Bus1 is 0011.
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45.2 lIC Analysis

[IC Introduction

The IIC, which stands for Inter-Integrated Circuits, is a serial synchronous half-duplex communication protocol.
The IIC was first proposed by Philips Semiconductor Netherlands. This IIC protocol consists of a very simple
physical interface which has only two signal channels, SDA (Serial Data) and SCL (Serial Clock). Most IIC devices
consist of an independently sealed IIC chip, and this IIC 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.

IIC 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 IIC 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 IIC protocol, whichever device has SCL at logic high will
gain access priority.

Furthermore, since IIC is a synchronous communication protocol and data transmission must be in bytes, a
complete IIC 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).
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45.2.1 Software Basic Setup of Protocol Analyzer 1IC

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.

Step2. Set up the Falling Edge as the trigger condition on the signal which connects to the tested IIC data pin
(SDA).

Step3. Group the analytic channels into Bus1.

Mo

M Tl LIl

Bus/3iznal H Trigger Filter

.F Sampling Setup . ..
l’! i? Channels Setup ...
E Eus Froperty ...
Analog Waveform 3 Bus/Zignal Trigger Filter
E Gro = Ctrl+G I
= Eus1 B |- -
P Ungroup from Bus Crrl s+l
£dd Chanmel .. e MDA
s i
Copy Channel
& A Dlelete Channel o AR B e
Jelete A11 Chanmels
A Eestore lefanlt Chanmels A3 Ad >< ><:
#E Format Row 3
Lename AP A0
Vs ‘ || =
& B2 B2 b A b 54

Fig4-65 - Group into Bus

Step4. 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 S open Bus Property dialog box.

M

....... S e TN e T
.|, Sampling Setup ...
------- P :i? Channels Setup ...
s g Eus Froperty ...
"""" Analog Waveform »

Bus/Signal || Trigger Filter

------- e o Gt [[ons rroperty zn
1I; i )i} L1+
....... y ol mErauy LT & —(@eneral Bus Setting
. Add Chanmel ... {+ General Bus Color Config ... |
Copy Chanmel

[ {Activate the Latch Funchion; IAD j

....... s Dlelete Channel

Telete #11 Channels IRising Edge 'l

Restore Dlefault Channels

—Protocol Analyzer Setting

"""" #E Format ERow (3
Rename = Protacal Analyzer Patameters Config ... |

I i 1  ZEROFLUS LA LWART MODILE ¥2.10.01
....... £ B2 B h 2 I = ||| ) ZEROPLUS LA SPT MODUILE ¥1.11.01
 ZEROPLUS LA 1-WIRE MODULE ¥1.09.01
) ZEROPLUS LA TIC MODLULE W2,10.00
) ZEROPLUS LA CAN 2,08 MODIULE Y1.31.00
) ZEROPLUS LA HDQ MODILE Y2.06.01

|| Lise the Dshp Find I

More Protocol Analyzer:  http: v, zeroplus, com, tw

OF I Cancel I Help |

Fig4-66 - Bus Property

Step5. For Protocol Analyzer Setting, select Protocol Analyzer. Then, choose ZEROPLUS LA IIC MODULE
V2.10.00. Next, click Parameters Configuration. The following image will appear.
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x|

—Fin h==1zoment

Frotocol hnalyzer Hami Busl S04 IAD 'l SCL Al hd
—Frotocol Analyrer Setting
Cu=ztom Setting |
—Frotocoel Analyzrer Color
START DATH ADDRESS READ WRITE
A-ACK A-HACK D-ACK I-HaCK STOP
0K | Camcel | Default | Help

Fig 4-67 — Protocol Analyzer IIC Setup
Step6. Set the Pin Assignment.
1. Pin Assignment : Set the display name of IIC in Busl1.
2.SDA: Choose SDA channel for IIC
3.SCL: Choose SCL channel for IIC
Tip:

It is recommended that SDA and SCL channels are named as SDA and SCL to help distinguish them.

4. Protocol Analyzer Color: Set colors of the segment in the protocol analyzer.

Step7. Click Custom Setting to define the IIC Data to meet users’ requirements. The dialog box as shown in

Fig 4-68 will be displayed.

Protocel Analyrer Customize

—Read [ Write bit Data Area
v active
Read Bt Conditions | Read Bit = High Contents Address Daka
O i Write Bit = Low Mamme: IADDRESS I CATA
Mumber of Bit: | 7 I 222
— Ack Bit PLuglIC x|
[~ Don't Stop &n: L then
ack Bit Conditior ": The input must be between 1 and 25
-
" High ' Lo

K

Cancel

Default

el

Fig 4-68 — Inputting Data Bits
1.Read/ Write Bit Setup:

Click on “Active” to set the segment of Read/ Write Bit in the Protocol Analyzer IIC, then select “High”

or “Low” to set the condition of the Read/ Write Bit for the DUT.

Click off “Active” to remove the Read/Write Bit segment from the Protocol Analyzer IIC.

2. Ack Bit Setup:

Click on “Don’t Stop Analysis when NACK happens” to continuously analyze the signals when the
system says NACK Bit, then select “High” or “Low” to set the condition of the NACK Bit for the tested

Protocol Analyzer IIC.

Click off “Don’t Stop Analysis when NACK happens” to stop analyzing the signals when the system

reads NACK Bit.

3. Give the names and the numbers of Bits to the Address Bit and Data Bit on the columns located in

Data area for the tested Protocol Analyzer IIC.
The range for “Number of Bit” is from 1 to 28 bits.

4.Click on “Address left shift one bit then AND Read/Write Bit” to have an additional 1 bit on the right

side of the Address Data content.
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5.Press “OK” to confirm the setup of [IC Custom Setting and return to Protocol Analyzer IIC Setup dialog
box. (Tip: Press “Default” to give up the current setup)

Step8. Press OK to exit the dialog box of Protocol Analyzer 1IC Setup.
Step9. Click Run to acquire IIC signal from the tested IIC circuit. Refer to Fig 4-69.

Tip: Click the lIC icon, then press “Stop” to exit IIC analysis mode.
Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.
= ZEROFLUS LAF-C (321000) (5/H:000000-0000) - [TICO90902. alc] _|E||1|
':@Eile Bus/3ignal Trigger BRun/Stop Data Tools Hindew Help _Iﬁlll
DS @& s &3 > w0 [[sak o]k & [z0omHz ] |[J0% =] - 95 Page
e lETE IR R i R E S o Al = R
Trigger Delay| 1 ”Font Size |‘|2 j‘
Scale:447. 5557501

Display Pos:4B62700 A Pos:1008 |v
Disnlay Ranze 451511~ 4T3RAR R Poc 1036 [

A-T= 1008 |« .
b B M T -
v -
453748 4455925, 1452223 9460461, THE2699, 5464937, 3467175, 0469412, 3T1650, E47
PO M D S 0 O B T NS

2, o
o1 N O A JIy

P 10 A A [

Total 15TTRTT.

Fus/Signal Trigzer Filter |J

E]-—— Bust (Icy|[ B | &

Ikl QK A KN

-
4
Ready ‘

End! DEMO S

Fig 4-69 — Waveform Analysis
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45.2.2 Protocol Analyzer IIC Timing Analysis

FEOTOCOL ANALTZIER TIC SETUF:EBusl ﬂ

Configuration Iiming |Packet I Register I

—Waveform Image

SDA—!_ ; | _ _|

i +  letsuon : tﬂl.l:ll'l)—); e i
scL | T i [T J—I_
thosa —)’ E(- ": E(—t“m,.r t“‘"'“"i :(_

—Time Format Settings

¥ ihctivate Time Settings

WV HD:STA: [050  tor [F0.00 ws [ SWDAT: 020 ter [50.00  ws

[V $HD:DAT: [0.20  to: [S0.00 ws [ tSU:STO: [0.50  te: [SO.00  us

0K | cemesl | Defawit | Help

Fig 4-70 — Protocol Analyzer 1IC Timing Setup

Waveform Image: Describe the position of the setting time.

Time Format Settings: When the Time Settings are activated, the set time will become the condition to
judge the decoding. For example, when you want to decode START, you should judge whether the
conditions of START is satisfied firstly, and then judge whether the set time of tHD: STA is suitable for the
factual waveform; if the two conditions are satisfied, the START could be decoded; the theory of START

decoding is the same to that of other packet segments.

FMOT7I4A



ZPREEI R RRMAEROE The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.07

45.2.3 Protocol Analyzer IIC Packet Analysis

PROTOCOL ANALYZER IIC SETUP:Busl ﬂ

Configurationl Timing Facket |Register I

Item Calor Item Calor

0K | Cancel | Default Help

Fig4-71 - Protocol Analyzer IIC Packet Setup
ADDRESS: Start bit address or time display
READ: Read field displayed in packet
WRITE: Write field displayed in packet

A-ACK/A-NACK: A-ACK field has 2bit in all. If it receives successfully, it sends back “0” and “1”.
If it isn’t “0” and “17, it displays “A-NACK”.

DATA: List the data field captured signal by Bus in the packet display.

D-ACK/D-NACK: D-ACK has 2bit in all.If it receives successfuly, it sends back “0” and “1”. If it

isn’t “0” and “1”, it displays “D-NACK”.

DESCRIBE: Error description to any field (format or data bit)

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

Setting...l Refresh | Export...l Synch Parameter... |

Packet # Mame  TimeStamp |ADERESS)| WRITE
[T [esuo
Packet # MName  TimeStamp [ADDRESS|| READ
Bus1(lIC) | 86209

D-ACK D-ACK
Packet #  Name  TimeStamp [BBE ARITE _ Describe

Packet # Name  TimeStamp [§

BuSL(IC) | 204656

D-ACK | Ox67 | D-ACK | 0X56 D-MACK  |DATA MACK

Fig4-72 - Protocol Analyzer IIC Packet List
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Packetl: It is commonly normal data, which includes 1 “ADDRESS” and 1 “DATA”.
Packet2: It is commonly normal data, which includes 1 “ADDRESS” and 4 “DATA”.
Packet3: The data includes 1 “ADDRESS”.

Packet4: The data includes 1 “ADDRESS” and 4 “DATA”.

Packet Length:

When judging the start of IIC, it is the Packet TimeStamp.

This Data Start is regarded ‘ . . .
as Packet Tilmestamp. This Unknow register is

‘ Unknow_End Flag.

{ %
I | C T ( ADDRESS = M50 W DATA = 0S8 Ex BTOF l—

Packet Length

Fig4-73 - Packet Length
Packet Length: From START (Start’'s TimeStamp) to STOP (Unknown_End Flag TimeStamp)
Packet Idling Length: From Unknow_End Flag TimeStamp to Start’s TimeStamp

This Unknow register is Unknow_End Flag.
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45.3 UART Analysis
UART Introduction

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, 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 commonly set to 1 or 2.
Baud: This is the data transmission speed according to the initial condition of START.

TXD: This is the transmission direction. It is MSB =» LSM by default.
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45.3.1 Software Basic Setup of Protocol Analyzer UART
Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1. (Tip: The
Setup of the Frequency should be higher, but not too far away from the Baud Rate of the test board).

Step2. 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.

Step3. Set up the Protocol Analyzer UART dialog box. The Protocol Analyzer UART dialog box is set as the
steps of IIC.

PROTOCOL ANALYZER. UART SETUP:Bus1 EI

| Packet I Register I

— Fin Azsignment——— Frotocol Analyzer Color
Pratocal Analyzer Mame: START DATA BARITY STOP
Buszl

craet [p = ig & §f &

— Protocol Analyzer Property

Parity: Inl:lne parity vl Data Bit: Ig vI [ ata Direction: IMSB->LSB vl
Baud Rate: ISEDD vI Stop Bit: |1 vl Sample Rate: 0% -

[Min:1bps M ax10Mbps:Uszers can wary the baud rate and
zet up the value az your requirements. |

[ Use the reverse data level for decoding

[ Find the baud rate automatically based on the min. pulse width

0k I Cancel Drefault Help

Fig 4-74 — UART Setup

Step4. Protocol Analyzer UART Setup

1. Set the Channel of the Transmitter Signal.

Select Pin Assignment, then choose the given Protocol Analyzer name for Bus 1. Next select the
signal which is connected to the pin of Bus 1 of the tested board from the pull-down menu to analyze
the data of the transmitter signal.

2. Set the Baud Rate.
Select the rate from the pull-down menu of the Baud Rate to meet the specifications of the tested
UART board. Baud Rate may be set and equal to 300, 600, 1200, 2400, 4800, 9600, 19200, 38400,
57600 or 115200.

3. Set the Bits for the Data Bit.
Select the number from the pull-down menu of the Data Bit to meet the specification of the tested UART
board. Data Bit may be setto 4, 5,6, 7 or 8.

4. Set the Data Direction.
Select MSB -> LSB or LSB -> MSB from the pull-down menu of the Data Direction to meet the
specifications of the tested UART board.

S mmamr| ‘||| @ oara : 1111D110X stor Xsmax oaTa 1 11100001 st

I I S

& |v sTOP UNKNOW DATA : 11000001 STOF UNKNOW

[ S

Fig 4-75 — Data Waveforms MSB->LSB and LSB->MSB
5. Set the Parity
Select none parity, odd parity or even parity from the pull-down menu of Parity to meet the specifications of
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the tested UART board.

6. Set the Bits for the Stop Bit.
Select the number from the pull-down menu of the Stop Bit to meet the specifications of the UART
DUT. Stop Bit may be setto 1, 1.5 or 2.

7. Set “Use the reverse data level for decoding”.
Click on “Use the reverse data level for decoding” to decode the received data into the negative logic
which a negative voltage represents the 1 state and which a positive voltage represents the 0 state.

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

ra X P ‘

Without using the reverse data level to decode

-

UNKNOW START X DATA 10000000

= —(Um v

e x|

Using the reverse data level to decode
Fig 4-76 — Without/With the Reverse Data Level for Decoding

8. “Find the baud rate automatically based on the min. pulse width”

Selecting the option can help to find the baud rate automatically based on the min. pulse width.

9. Set Protocol Analyzer Color
Click the color of the segment as the DATA, START, STOP and PARITY to select the required color.

Step5. Press OK to exit the dialog box of Protocol Analyzer UART Setup.
Step6. Click Run to acquire the UART signal from the tested UART circuit. Refer to Fig 4-77.

Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.

% ZEROPLUS LAP—C (321000) (5/H:000000-0000) — [VART. als] =1al=
* File Bus/Signel Trigzer Bun/Stop Data Teols Windew Help ==l
D E S8 & % & o8I > o> |[[s12k o] ik @ | [1oMHz <] oo ow||[50% <] % #5 Page

NEIEEEIEIRNEE-IE N e R T S Al - ks
Trigger Delay| 1 |J Font Size |12 j|
Scale:851. 2793423 Display Fos:1Z2144 A Pos:-261135 |v & - T = 261135 |v s
Total ;524288 Display Range:-9138 ~ 33426 B Pos:-261105 || B - T = 251105 | -
Bus/Signal Trigger || Filter -4581. 55&525. 158 3631, 238 7887, 63512144, 0316400, 42°20656. 82!2491 3. 22129169, 5133
PR i S A W M SR R R
- B e
...... A3 As 52 e
...... A4 52 ]
...... &5 s 52 e
...... & B 52 e
...... & AT AT 52 e
...... & B0 B0 52 e
. . 4
< [IDIE 2K 3K T 3
Ready [ End! DEHD 4

Fig 4-77 — Waveform Analysis
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45.3.2 Protocol Analyzer UART Packet Analysis
x|

Configuration Facket |Register|

Item Calor

oo

0K | Camcel | Defauit Help

Fig4-78 - Protocol Analyzer UART Packet Setup

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).

It is a Bus Packet List view, which includes 4 formats, which UART happens below. PARITY clews whether
users start PARITY or not.

BUS FPacket List |

Sett\ng...l Refresh I Expnrt...l Synch Parameter. .. |

Packet # Name TimeStamp  |[BATE PARITY i’
Packet # Name TimeStamp  |[BATE PARITY

Packet # MName TimeStamp  |DATA PARITY Describe

Packet # Name TimeStamp  |[BATA PARITY Describe

0xB6 | ERROR-0

Tx Bus{UART) Parity Error,should Low

=

Fig4-79 - UART Packet List
Packetl: It is commonly normal Data, which includes 1 DATA and 1 PARITY; its parity is ODD PARITY.
Packet2: It is commonly normal data, which includes 1 DATA and 1 PARITY; its parity is ODD PARITY.
Packet3: It is the state of PARITY ERROR; the Describe is “Parity Error, should High .
Certainly, EVEN and ODD are impossible to present to the same Bus. It is used for exhibition here. So EVEN
and ODD appear at the same time.
Packet4: It is the state of PARTIY ERROR; the Describe is “Parity Error, should Low”
Packet Length: When judging to the start of UART, it is the packet TimeStamp.
State 1: Having Stop:
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The Unknow Register
is Unknow_End Flag

The data start iz regarded as

Packet Timestamp

e
UART 'ST&{ DATA = 031
RX/TX I I I

l Packet Lenath

Fig4-80 - Packet Length
State 2: No Stop:

[y : ;.| Thiz Urknow Register
r _— Thiz Unknow Regizter iz |,
:;':L:r:.:t;uf'tut iz pegarded a5 Ipgepot generalbus Unknow iz Unknow_End Flag,

/ il |
UART -lsm{ DATA = (031

RXTX |||II

Packet Length [Stop’ s Data Length
(1:1.5;2bir)

Fig4-81 - Packet Length

If the STOP falls short of condition, it isn’t noted down in UART.

User’s Manual V3.07

Packet Length: From START (Start’s TimeStamp) to STOP (Unknow_End Flag TimeStamp)

Packet Idling Length: Unknow__ End Flag TimeStamp to START TimeStamp.
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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.

135

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.

Ty e sanes sl e ol s el

i P W g )
Cloak Falarty = O whene rsing sdoes Ropen
Clack Phass = 0 wwhens woves ops e stort

five: dhub e driven Snd s amukyd

. LT

Clock Poloardby = 1 wwheres rsing &dgen h-npp-m'l
Clack Phass = O whesrs wove ovesle otort

rLl:.H_.I.I.'I: Illumlul.lll:-umwd.:d
gt g 'i{.jl_l' (L
Sloek Folariby = 0 whare raing eadges Rappen
Slock Phoade = 1 wihaie wwawve cycla e

M Ill.ll.l\.l. anealrives el soraded

i R TR kp

i Pclu-llv - '| e LE e |1nlug hduﬂﬂhuppnn
Clock Phase =1 whiere wave cyole and

Fig 4-82 — Clock Polarity and Clock Phases

FMOT7I4A



PREHEFERGBRES The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.07

45.4.1 Software Basic Setup of Protocol Analyzer SPI

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.

Step2. Set up the Falling Edge on the signal of SS which connected to the Signal Selector (SS) pin of the SPI
tested board.

Step3. Set up the Protocol Analyzer SPI dialog box, the Protocol Analyzer SPI dialog box is set as the steps of
lIC.

PROTOCOL ANALYZER SPI SETUF:Bus1 il

Configuration | Packet | Register |

— Protocol Analyzer S etting

Fratocaol Analyzer Mame:  Busl Fin Azsignment

Drata: A2 -
Made: [CPH&=0.CPOL=0 =]

scc  |ERE |
Fallaws: IMSB-)LSB j

Frotacol Analyzer Calor: _ | Cugtom Setting |

55 Pin Aszignment
W activate

55 Channel |41 -

0k I Carcel Default Help

Fig 4-83 — Protocol Analyzer SPI Setup

Step4. SPI Setup

1. Protocol Analyzer Setting

Select the Mode from pull-down menu of “Bus 1”.

Then Select MSB -> LSB or LSB -> MSB from the pull-down menu of the Follow to meet the

specifications of the tested SPI circuit.

Then click the __[ to set the Protocol Analyzer Color.

Tip: Select MSB -> LSB to arrange data from left to right eg. 0-0-0-1=0001; select LSB -> MSB to arrange

data from right to left, eg. 1-0-0-0=0001.
2.Pin Assignment Setting

Select channels to set the Data and SCK channel.

Choose one channel from the pull-down menu of the Data to set the data channel.

Then choose one channel from the pull-down menu of SCK to set the SCK channel.
3.SS Pin Assignment

Click “Activate” on SS (Signal Selector).

Then select the signal which connects to the Signal Selector pin of the SPI DUT from the pull-down
menu of “SS”.

4. Custom Setting
A. SS Setting is Activated
Click the Custom Setting, then the dialog box of the SPI Custom Setting will appear as shown in
Fig 4-84.
(1)Select “High” or “Low” to define the SS enable level of the tested SPI circuit.
(2) Then type a number in Bit of the Data for the Bus signal.

(3)Press “OK” to confirm the setup of SPI Custom Setting and return to the dialog box of the SPI
Setting. (Tip: Press “Default” to give up the current setup)
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Configuration | Packet | Register |

r— Protocol Analyzer Setting

Protocol Analyzer Mame:  Busl Fin Azsignment
Data: A2 -
Mode: |EPHA=D,EPDL=0 v[
Follow: IMSB->LSB v[
Frotocol Analyzer Color: _—I Custam Setting |

SCK: Al =

Py SPI Custom Setting =

Select Device Level Data

" High  55enable level = Law

Eit: I g
| & Low
Yirbuall 55 Condition ]
Ok I

Idlimg Time: I 5 s ¥ | Dot care data bit N
Cancel |

I4in ¢ Ss [Max 1 327, 675ms
Default |

Fig 4-84— SPI Custom Setting

B. SS Setting is not Activated
Click the Custom Setting, then the dialog box of the SPI Custom Setting will appear as shown in
Fig 4-85.

PROTOCOL ANALYZER SPI SETUP:Busl ﬂ

Configuration | Packet | Register |

r— Protocaol Analyzer Setting

Protocol &nalyzer Mame:  Busl Fin Azsignment
Data: A2 -
Mode: IEPHA:D,EPDL:D 'l
Fallow: IMSB->LSB v[
Protocal Analyzer Color: _—I Custam Setting |

SCK: Al =

o SPI Custom Setting =
B = Seleck Device Level —Data

€ High  55enable [evel = Law

Bt [§

& Lo

[ —¥irtual 55 Condition

Idling Time: I 5 us ¥ Don't care data bit

Min : Sus Max : 327.675ms

K

Cancel

if

J Default

Fig 4-85 — Virtual SS Condition Setting

(4)Type the idling time of the SCK signal on the tested SPI circuit. The idling time is defined as the
idling time as shown in Fig 4-86.
|begln end|

S T T AU
09t
0 L

7
- idling lime

3CK (CrOL=0) —/ - |J

* Idling time

Fig 4-86 — Idling Time
(5)Click on the “Don’t care data bit” function. The system will restart and count from the beginning of
the data bits when the condition of the idling time setting is qualified.
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(6)Click off the “Don’t care data bit” function, the system will decode the data stream until the bits of
the data are received completely, when the condition of the idling time setting is qualified.
(7)Press “OK” to confirm the setup of SPI Custom Setting and return to the dialog box of the SPI

Setting. (Tip: Press “Default” to reset the current setup)
Step5. Click OK to exit the dialog box of Protocol Analyzer SPI Setup.
Step6. Click Run to acquire the SPI signal from the tested SPI circuit. Refer to the Fig 4-87.

Tip: Click B icon to view all the data, and then select the waveform analysis tools to

waveforms.
= ZEROPLUS LAP-C (321000) (S/H:000000-0000) - [SPI—SET._ al=] o ] 4
':@ File Bus/Signal Triggzer Run/Stop Data Tools Window Help =18 x|
Iy | vt 37 o8 | IB[ > pp [ |[[512K <] e i |[50MHZ <o aw||[50% <[ % Page
REEEEEI R N G e L = Rk
Trigger Delay| 1 ” Font Size |12 j|
Scale: 4. 4291174 Display Fos:il1 A FosiT v A-T=T|v -
Total: 524255 Display Range:0 ™ 221 E Fos:-l |v E-T=0|v =
; . . A v "
Bus/5i gnal Trigger || Filter 22.146 44.231 66 437 88.582 110,728 132 874 155.019 177 165 199.31 221—
T S O S O O T W
= Busi [g0) - 5o
LIS
....... B3 A3 e ol
....... A ] b
....... &5 vl i
....... P 5 il
& AT AT 7 e
....... # B0 B0 el i
....... # Bl Bl B b
....... P o] T
< i [ »||4 3K QIK 1 Ll_l

=
b
g
&

End! DERD b

Fig 4-87 — SPI Signal
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FROTOCOL ANALYZEE SFI SETUF:Busl

Configuration Facket |Register|

Color
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Default

[ o= |

Cancel |

Help

Fig4-88 - Protocol Analyzer SPI Packet Setup
DATA: List Data field captured by Bus in the packet display.
BUS Packet List:

BUS Facket List
Setting...l Refresh I Export...l Synch Parameter, .. |

Packet # MName TimeStamp JBTA
BisisF) | 7 || 00|

MName TimeStamp

Bus1 (D)

acket # Mame

Bus (&P

acket # Mame

Bus1(EF)

TimeStamp
TimeStamp

Fig4-89 - Protocol Analyzer SPI Packet List
Packet Length and Packet Idling Length

1. SS channel is activated

'S5 Falling Edee is [ T -
55 Rising Edee is the

)jt“"‘ of the packel start of the packet

-

Unknow_End Falg

Unknow_Start_r ey

SPI DATA = OXSE

scK ' 11T I
S5 3. 75us r
DATA 1.605us I

Packet Length

Fig4-90 - 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-bit; the Idling Time is set as 3us.
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2. 355us is less than Unknow registers
n:::.u'.:“"““ ix the packet | lIdlin: time , 50 the ‘ Unknow_End_Flag
L information after

Z. 35bus isn t doto

4\ e o ==

- I'U'U]_FLJ_, [
35T 2 135\6
oata mm

ns..l 3B
I- ~.

Paclet T.enoth If the time length of SCK low
3.575us_is bigger than Level is bigger than idling time
Idling Time, so it is it iz the timestamp of data and
data’ s timestamp the timestamp of next data

Fig4-91 - Packet Length
Packet Length: Unknow_Start_Flag TimeStamp to Unknow__ End Flag TimeStamp
Packet Idling Length: 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.

Although 3. 155us is bigger | 'Thu Unknow
than Idling time, data’s | lregisters
inforsation only capture | B
the sizth bit.and doesnot | Loknow_End F
3.575us is bigmer than capture to the eighth bit, | lag
1d]1||5 time . B0 next mo the data is thought |1 -
rising edge is the dnta bit . |
. timestamp of the data /
I
\ /
\ |~ —
1 DATA = ou»ul:lll ,/'
JI/ Vv r ¥
3 155ws 3. 575us 3 155us P \
I AU
~ L B [ ] feome |2 [
I -
1- . - \
Py
Packet Length s \
AT \
& DATA = D '—'— \
—_—

only has 196ns less o a1 Ix
than Idling time -

packet ends when the
Low level ends 59*,

|Bo cause the low level |

Fig4-92 - 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 3: Data needs 8-bit; the Idling Time is set as 3us. Don’t care data bit is activated.

[y ——— 3,560z iz bigger than 3. 155us is bigger than Idling | |That is the
Data’ ’th“’t“‘ idling time ,s0 the nest time ,however the data’s | |end of the
iz packet”s rizing edge iz the information only captore to the| [f.o0o.
Timest anp timestanp of data sisth bit =0 the data is not | |P :

accord Il.th the wirtual

condition ofSPI" sx ,the packet | \
ends. | IL
pmmm }

T b 7 ./ -
2K T |
ATA

—|_ 1l 335 | [t

Packet Length :

Fig4-93 - Packet Length
Packet Length: From Packet’'s TimeStamp Data to next Packet’'s TimeStamp Data
Packet Idling Length : It is 0.
The End dot is Unknown.
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ata’s Timestamp Unknow iz registered
liz Packet's Unknow_End_Flag
Timestanp.

DATA = 056

I 1 it i |
I—_ e | Im 4l ﬂ_ 16l 3ibe I j|
| Packet Length 1

Fig4-94 - Packet Length
Packet Length: From Packet’'s TimeStamp Data to next Packet’'s TimeStamp Data

Packet Idling Length: It is 0.
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455 1-WIRE Analysis
Preface

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 so as to set up a Protocol Analyzer 1-WIRE dialog box.

1-WIRE Introduction
1. Brief Introduction

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 Figure 4-95. 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.
Wb EY
st = T I
Micro-Controller T t N
- "™ 1-Wipe™ H Wi :
Ti Tamg: H [0 I
Sensor Sensor - :
1 N
Fig4-95 - Applications
Applications

1-WIRE is commonly applied to the EEPROM and to certain sensor interfaces.

2. Protocol Analyzer Signal Specifications

Parameter Value

Name of Protocol Analyzer | 1-WIRE

Required No. of Channels | 1
Not fixed, around 10K

Signal Frequency

Appropriate Sampling 1MHz
Rate

Same Data Time Per Bit? | 2YeS mNo

Name of Syn. Signals OowlIO

Data Verification Point 30 us after the falling edge signals

3. Protocol Analyzer 10 Description

Name Function

OWIO The only I/O transmits Reset signals and data.

4. Protocol Analyzer Electrical Specifications

Parameter Min Typ Max Unit Note

Every IC varies
High-count Voltage 2.8 5.2 \% according to the
Pull-High voltage.

Low-count Voltage 0 \Y
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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:
“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 O or 1 bit from Slave devices.

w

Four signal types are described respectively in the following:
1. Reset:

(1) When Master starts communicating with Slave, Master first sends a low-count Reset Pulse (TX)

t
of RSTL (Standard speed: 480us; High Speed: 48us) for a period of time.

MASTER TX“RESET PULSE" MASTER RX ‘PRESENCE PULSE

it

I
P too .
VeuwLue i RETH _{
Vaurue um _\‘ ! ‘{/j -
1H MIN i
I
Vi wax : / \
oV g \
4 treTL | —tfop
—» tr j—
—» fpon j—
— RESISTOR e VIASTER DS2432

Fig4-96 - 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 edge 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 Fig4-97, the low count Reset Pulse and Presence Pulse signals can be clearly seen.
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MM Q.00 W M Tobps Chix 432V

Figure 2a. You can cleady see the negative going reset and the presence pulse

Fig4-97 - Reset/Presence Detect Sequence
Write Data:

(1) To initialize Write Data, Master will convert the Data Line from the high 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 I/O line goes down, Slave devices create samples from 15-60 us.

A. Write O: If the sampling is low, O is generated as in Fig4-98:

Write-zero Time Slot
V, ¢ tsior 3 f—trzc—
PULLUP P
VPLLLJP MIN P
VH MIN \
DS432
Vi 1~ Sampling Window |
o \
~ oh RESISTOR|
(OD:2 ps) 60 s —_—
T (OD6pS) | WASTER
¢ tomn N

Fig4-98 - 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 in Fig4-99:
Write-one Time Slot

* tS_OT V|1 lR C—P
Ve ;
VauLwoewn _\\ / )
NN
1_ 0S2432 o \
Viwax Sampling Window
ov / \
—fLow1 -
laps _, m— RESISTOR
(OD:2s) B0 ps — NASTER
e (OD:655) —

Fig4-99 - Wrote-one Time Slot
Read Data:
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(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 1/0.
Read-data Time Slot
D — tsLor 4>|4- tRec —
VeuLLue I
V/RULLUP MIN / / " \
Vi MASTER *
4— SAMPLING
Ve WINDOW
0y —) / [/ \
tsu tRELEASE
[ tLowR —
[t trRov »|
= RESISTOR mm [VIASTER DS2432 ‘
Fig4-100 - 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.

4. Typical 1-WIRE Conversation model can be summarized as below:

(1)

(2)

(4)

A typical 1-Wire conversation
Fissed Pulse Presance Pulses Hut Resat Pukse

\ / HOT TO SCAE . \
T,
Hl RO 1D READ OR WRITE DATA J-I

I

Rl Soquenos
B-BIT ROM FLUKCTION B-Bits 0! MEMORY
Comnrrrnd Code | Unique FUNCTI
davica i sebacind) Command Code

Ddagrems 1 frpical 1-Wice coenmuniatos segqnance

Fig4-101 - A Typical 1-WIRE Conversion

Master keeps Protocol Analyzer at low signal (standard speed: 480us; high speed: 48us) as the
Reset Pulse.

Then, Master releases Protocol Analyzer and locates a Presence Pulse responded by any online
Slave.

The above two points are Reset Pulse and Presence Pulse, which can be put together as a
Reset Sequence.

If Presence Pulse is detected, the slave location will enable Master to access Slave using the
Write 0 or Write 1 Sequence.
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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 td-bit ~Registration” ROM number LSB
B-hit CRC 48-bit Serial Number 8-bit Family Code
MESR 5B | MS1 L5H | M5B 151

(4) Starting from LSB, the first byte is for family code, which is used to identify product categories.
(5) Next, the 48bits is the only address for storage.
(6) The last byte, MSB is used to store CRC.
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PROTOCOL ANALYZER 1-WIRE SETUP:Bus1

Configuration | Packet | Register |

— Pin Azzighment
Protocal Analyzer M ame:
Busz1

Channel: IW ’l

User’s Manual V3.07

Software Basic Setup of Protocol Analyzer 1-WIRE

x|

Frotocal Analyzer Colar
RESET FRESEMCE PLILSE CATA

— Protocol Analyzer Property

r D'ata Direction

r— Connect speed
* Standard(1 ug] " Highl0.2 us) f* MSB-:LSB " LSB-xMSE
— Sampling pozition —Data Length
Ian S - g it
el
Min:1u$,Max:12Dus s [MII"I1 bit,MaH:32bit]

0K I Cancel Default Help

Fig4-102 - Protocol Analyzer 1-WIRE Setup

Pin Assignment:

OWIO: Because there is only one channel for a signal, there are only two setup fields.
Protocol Analyzer Name: Display the name of the selected Bus.

Channel: Preset as AO.
Data Direction:

MSB->LSB: From High to Low bits.
LSB->MSB: From Low to High bits.

Connect Speed:
Standard: 1us
High: 0.2us

Protocol Analyzer Color:

RESET
PRESENCE PULSE
DATA

User Interface Instructions

147

Set up the Protocol Analyzer dialog box which is set as the steps of IIC.
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x
Canfiguration | Packet | Register |
— Fin Azsignment Protocol Analyzer Caolor
Pratocal Analyzer Marne: RESET PRESEMNCE PULSE DATA
s e | || ) |
Charnnel: m ~
— Pratocol Analyzer Property
— Connect speed — D ata Direction
% Standard(1 us) = High(0.2 us) % MSB-:LSB " LSB-xMSE
— Sampling posgition — Data Length
T Co—
ug | | bit
Mire us M1 20us s [Mir: 1 bit M a: 32hit)
Ok I Cancel | Default Help
Fig4-103 = Protocol Analyzer 1-WIRE Setup
STEP 1. Select Channel
1-WIRE has only one 10. Select the channel that it is to link the 10.
ﬂ
Configuration | Packet Hegisterl
Pin &ssignment rotocol Analyzer Color
Protacol Analyzer Mame: RESET PRESEMCE PULSE DATA

Bus1

[T

hatinel:

— Pratocol Analyzer Property

—Data Direction

— Connect speed
& Standard(1 us) " High(0.2 us] & MSB-:LSB (" LSE-:MSE
— Sampling position — Data Length
[0 A A E bit
“ e —
Minclus Mag120us © \s [Min: 1 bit, M ax: 32hit)

o]

Cancel |

Drefauilt |

Help

Fig4-104 - Protocol Analyzer 1-WIRE Channel Setup

STEP 2. Set Connect Speed

1-WIRE has two modes: standard and high speed. The speed setup according to the specifications of the
object to be tested and the default mode is standard.
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PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 il

Configuration |Packet| Hegister'

— Pindssignment——————————————— Protocol Analyzer Color
Protocol Analyzer Mame: RESET FRESEMCE PULSE DATA
Channel: m =

r— Protocol Analyzer Property

Connect speed — Data Direction

@ Stardard(lus) ¢ High(0.2 & MSE-LSE € LSB-MSE

Sampling position — Data Length
|3D us rl_;'l'_l ] bt

| s | Miri:1 bt M i 3250
Wit Tuz b a1 200z [Wir: Tt M 2= 32hit)

ak I Cancel Default Help

Fig4-105 - Protocol Analyzer 1-WIRE Connect Speed Setup

STEP 3. Set Data Direction
Set the Data Direction as either MSB -> LSB or LSB -> MSB.

PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 il

Configuration |Packet| Hegister'

— Pindssignment——————————————— Protocol Analyzer Color
Protocol Analyzer Mame: RESET FRESEMCE FULSE DATA

e = 1 | N A
Channel: M’

r— Protocol Analyzer Property

— Connect speed ata Direction \
e Standard(1 us) = High{0.2 us) f* MSB->LSB ¢ LSB->MSE /’
— Sampling pogition [ata Length
il B H 'l' 8 bit
' = )
Minc s Maw 1 20us Jnus [t 1 it b & 32hit)

ak I Cancel Default Help

Fig4-106 - Protocol Analyzer 1-WIRE Data Direction Setup

STEP 4. Set 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.
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PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 ll

Configuration | Packet | Register |

—Pin Aszsighment————— Frotocal Analyzer Colar
Protocal Analyzer M ame: RESET PRESEMCE PULSE DATA
e o/ 1| | I
Channel: W =

— Protocol Analyzer Property

r— Connect speed r— Data Direction

(% Standard(1us] € High(D.2 us] % MSB3LSE (' LSB->MSE

/- 5 ampling positian : —Datalength——————

IS bit

[Mir1 bit, b 22 32bit])

Cancel Default Help

Fig4-107 - Protocol Analyzer 1-WIRE Sampling Position Setup

STEP 5. Set 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 SETUP:Bus1 ll

Configuration | Packet | Register |

—Pin Aszsighment————— Frotocal Analyzer Colar
Protocal Analyzer M ame: RESET PRESEMCE PULSE DATA
e o/ 1| | I
Channel: W =

r— Frotocol Analpzer Property

— Connect speed —Data Direction

% Standard(1us] ¢ High(D.2 us] ' M5BLSE ¢ LSB->MSE

— Sampling pozition

I?nU— . |wf. IS— " ’

in: Tuz M aw: 1 20us

[Ptz T it b e 32bit] /
\\/

0K I Cancel | [refault | Help |

Fig4-108 - Protocol Analyzer 1-WIRE Data Length Setup
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45.5.2 Protocol Analyzer 1-WIRE Packet Analysis
]

Configuration :

Item Color

T 8

0k | cancel | Defamlt | Help

Fig4-109 - Protocol Analyzer 1-WIRE Packet Setup

That is the new View; the below View includes several formats that 1-WIRE can happen; it describes Data
number and their positions.

BUS FPacket List |
Setting...l Refresh I Export... | Synch Pararmetet ... |

Packet # Marme TimeStamp =
BUS(L-WIRE)

Packet # Marme TimeStamp

Bus 1(1-WIRE) 6210 0x¥D9

Mame

Bus 1(1-WIRE)

Fig4-110 - Protocol Analyzer 1-WIRE Packet List
Packet 1: It is commonly normal DATA, which includes 1 DATA.
Packet 2: It is commonly normal DATA, which includes 1 DATA.
Packet 3: It is commonly normal DATA, which includes 1 DATA.
Packet and Idling Length: Packet’s TimeStamp is Reset.
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45.6 HDQ Analysis
Preface

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.

45.6.1 Software Basic Setup of Protocol Analyzer HDQ
HDQ Introduction

1. Brief 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
1

Required No. of Channels

Signal Frequency Not fixed, around 12MHz, 13MHz and 19,2MHz

Appropriate Sampling Rate | 100MHz

Same Data Time Per Bit? | CYes =No

Name of Syn. Signals HDQ

Data Verification Point Low signals > 190us converts to High signals >

40us
3. Protocol Analyzer 10 Description
Name Function
HDQ The sole I/0 transmits Host and BQ-HDQ status and data.

4. Protocol Analyzer Electrical Specifications

Parameter Min | Type | Max Unit Note
Logic Input High 2.5 \%
Logic Input Low 0.5 \%

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.
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Send Host to BQ-HDQ Send Hostto BQ-HDQ or
i ! Receive from BQ-HDQ !
i CDMR ' Data —| | |+—RA
I |
T Address Rw
i LSB MSB
Break ] Bito | | Bit7
! '._________‘__ - —tRSPS
Address-Bit T e e
Start-bit Data-Bit Stop-Bit E
| |

Fig4-111 - Host to BQ-HDQ Analysis

Protocol Analyzer Format

Break

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.

% G = Yem -

Fig4-112 - Pulse from Low to High
Address

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 {(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{(HWO) range is from 86us to 100us and no more
than 145us.

Read/Write

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.

BQ-HDQ To Host
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 {(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 {(CYCD), which is of 1 bit and ranges
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from 190us to 260us. The t(DW1) ranges from 32us to 50us and no more than 50us. The t(DWO0) ranges from 80us
to 145us.

- 1.:D|||| 1 -

o Py

bevem -

Fig4-113 - Signal from BQ-HDQ to Host

User Interface
Set up Dialog Box Description

FROTOCOL ANALYZER HDR SETUF:Busl il

Facket I Register I

—Fin Assignment

Protocol Analyzer Hame: Busl Channel : II"D 'I

~Timing (U5]
Bresk: J1o0 to: [1000000 = Recovery: |40 to: 1000000
Host 1: jo to: |70 Dewice 11 |0 to: |70
Hozt O: J0 to: 180 Dewice 0:  Ja0 to: [180
Host bBit: [190 to; [260 Dewice bit: [150 to: [260

W Respense: [1gp to:  [320

—FProtocoel Analyzer Color
RECOVERY ATLERESS READ WEITE DATA

BREAK
0K | Camcel | Defwut | Help |

Fig4-114 - Protocol Analyzer HDQ Setup

1. 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.
2. Timing:
Set the time for BREAK, ADDRESS, READ/WRITE, DATA and RECOVERY.
3. Protocol Analyzer Color:
BREAK
RECOVERY

ADDRESS
READ
WRITE
DATA
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Operating Instructions
Open the LAP operation interface.

The Zeroplus Logic Analyzer
User’'s Manual V3.07
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Fig4-115 - Operation Interface

Sample the HDQ signal or open the sampled waveform.
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Fig4-116 - HDQ Waveform
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Arrange the signal channels into Bus.

ZEROPLUS LiP-C(32128) (S/H:00000000001) — [LaBocZ]

The Zeroplus Logic Analyzer
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User’s Manual V3.07

DS RS |8 & K| &I b b O ]|[1zek 2] e @ |[s0MHz =] e aw||[50% [ e S Page [1 -
HEIEE] T B4 | B - [foozaaraiy] ¢ | A B I8 b B e 21| | Hoight [30_
Trigger Dalay‘ 1 ”cht Size I]Z j‘

Seale: 4096 Display Pos:0 A Pos: 64527 [+ A - T = B4527 |+ A-F=30[w
Tatal 131072 Display Range:-85535 ~ BS537TH Pos:-6449T v B - T = 64497 |~ Compr—Rate:Ho
Bus/3ignal H Trigger || Filter —§1920 ‘1440 —40960  —zd#] q 20480 40950 51& 81920 102400 —
P i S s I N SRV ST e S oy i A
= | —H TJ
Sampling Setup ...
Charnels Setup
BUS Bus Eroperty ...
Analog Waveform 3
Uneroup from Bus CAr1Hr
oA
Add Chenmel ...
e Copy Channel =
# 45 Delete Channel
Delete All Charmels
# A Restore Default Chemnsls
# B0 Format Eow 3
Renane
# Bl
# B2 B2 ] ]
B3 5% |} |}
# B4 B4 B B
FAES ® 4
=
4] (IIE S 3K | 3

Ready

End!

Comnected

4

Select Bus Property.

Fig4-117 - Group into Bus
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Select the decoding function of the protocol analyzer HDQ and select OK to confirm.

ZEROPLUS LAP-C (32128) (S/N:00000000001) - [LaBoc2] o =]
% File Bus/Signal Trigeer Run/Stop Data Tools findow Help =& x|
DS E| S8 & &« o8 1| b b C|[1zek o] e @[ [s0MHz o] ow|[50% 7] G S5 Fage 1 <]
R EE R e e e L =R T el
Trigger Dalay‘ 1 ” Font Siz~ 12 1l
X
et s Property = FES TR
Total: 131072 Display Ban  General Bus Setting Compr-Rate:No
Bus/Signal Trigger || Filter | £ Generdus M 40350 o 51920 102400 —
b T T i i e
e = = Activate the Lateh Function | A0 -
Kl 5l
- - - Rising Edge 'I
T B TJ
= o [~ Protocol Analyzer Setting
— NN H b
* Protocol Anakyzer Parameters Config ...
- k2 A2 H =
£ ZEROPLUS LA UBRT MODULE V2.10.01
A3 0 4 =  ZEROPLUS LA SPI MODLLE ¥1.11.01
= = £ ZEROPLUS LA 1-WIRE MODLLE ¥1.08.01
&AM ® B © ZEROPLUS LA 1IC MODULE v2,10,00 o
= =  ZEROPLUS LA CAN 2,08 MODULE ¥1.31.00 ]
A ® = F DULE V2,08, 01
S A i =
& AT N = ®
#1000 B = ¥ Use the DsDp Find |
S 2 % More Protocol Analyzer:  htbps) fwves, zeroplus.com. by
z = ok | canel | e
e #B2ER e B
B3 2 ) )
Fg: ® = o
4] [R3IE! I S IE | 3
Ready I Endl Connected V.

Fig4-119 - Protocol Analyzer HDQ Setup

Complete the protocol analyzer HDQ decoding.
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Fig4-120 - Protocol Analyzer HDQ Decoding
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4.5.6.2 Protocol Analyzer HDQ Packet Analysis
x|

Configuration [acket |Register|

Item Colar Item Calar
cme S Fee B
¥ RECOVERY -_| ¥ DESCEIEE -_|
T —

oo

0k | camesl | Defadt | Help

Fig4-121 - Protocol Analyzer HDQ Packet Setup

Item: 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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45.7 CAN 2.0B Analysis

Preface

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.

45.7.1 Software Basic Setup of Protocol Analyzer CAN 2.0B
CAN 2.0B Introduction

1. Brief Introduction

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.

2. Protocol Analyzer Signal Specifications

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
Data Verification Point Low signals >190us converts to High signals >
40us
3. Protocol Analyzer 10 Description
Name Function
CANL The main signal source of transmission data
CANH Signal is opposite to the signal source of transmission data
4. Protocol Analyzer Electrical Specifications
Parameter Min Type Max Unit Note
Logic Input High 25 \Y/
Logic Input Low 0.5 \J

CAN 2.0B Frame Specification

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
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with the standard of CANL.

Basic Data Frame

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.

] BN {0 =N < 3) 3 F [

iration Control Data CRC Ak End of
Figld Feicd Fiaid

AEEEEREEEE NER RN EEER IR R RN ERN R

|I 11 biits II| |
ldenireer

g
N

Fig4-122 - Basic Data Frame

Start of Frame

Every Start of Frame must be 0, which means asking far data to come back.

Arbitration Field

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

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.

8N (0 < N < 8)

Data
Field
o8 8
=
1]

ENNENNNNNNNNVANNEENERN

| 4 hfts | . I |
Data
Length
Code

| 9]

=
om
b
e
(]
i
(14

Fig4-123 - Control Field

Data Field

The Data Field consists of the data to be transferred within a Data Frame. It can contain from 0 to 8 bytes, and
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each contains 8 bits which are transferred MSB first.

CRC Field
16bits CRC, the last is a delimiter, and the default is 1.

DHC Acl-a: End of
Field Field Frame
E
] =T

0 I T 7

15 bits

Fig4-124 - CRC Field

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.

Arbitration
Field

PG g 1
IIIIIIIIIIII]IJIII i EIH[JIII IIIII/IIIIIIIWIII

‘I 11 msh I\ ‘l 181sb I\ 4b| I\ 1ﬁbiis‘
Identifier Identifier Data CRC

Length
Code

a‘é

Fig4-125 - Peli Data Frame

Remote Transmit Request Frame
When RTR=1, it denotes Remote Transmit Request Frame, at this time, DLC3...DLCO are the Data bytes of
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return data. And the frame doesn’t have Data Field.

: A :.-" = = = -
""""" 1:10/ojojololo I
D 7 4D D
de y - " D)
d enau
Q =

Fig4-125 - Remote Transmit Request Frame

Error Frame

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.

Errur Err{:
Flag Delimiter
[0lajojalo]o

6-12 bits

Superposition of
mror Flags

Fig4-127 - Error Frame

Overload Frame

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.
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Dveﬂcad Ouerload
Flag Delimiter

12 biis

Superposition of
Overload Flags

Fig4-128 - Overload Frame

Interframe Space
Interframe Space is divided into Intermission and Bus Idle. 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.

User Interface

PROTOCOL ANALYZER CAN 2.06 SETUP:Busl x|

{ Corfigiii | Packet | Register |

— Fin Assignment Data start
Frotocol Analyzer Mame: Buzl
& 111hit start
Channel: A0 bl
[™ Use the reverse data level for decoding " Otit start

— Protocol Analyzer Property

Baud Rate: |1 25000 - | Percentage sample: BO% &

[Min:1bpz M ax10Mbps Users can wam the baud rate
and zet up the value as pour requirements.)

[~ After "End of Frame'" happens.just begin to analyze
[ “when CAN Data for expansion, combined Basic 1D and 1D
[~ Auto-Judge Baud Fate [suggest adopting high sampling rate to camy on data sampling)

— Protocol Analyzer Color

START COMTROL CRC ERROR ALK
EMD 18] DATA OWERLOAD MALCK,

Ok, I Cancel | Default | Help |

Fig4-129 - Protocol Analyzer CAN2.0B Setup

Pin Assignment: CAN 2.0B signal can be divided into CANL and CANH, and the default is CANL.
Use the reverse data level for decoding: Reverse the data.
Data Start : It can be divide into two forms, 111 bit start and 0 bit start.

Protocol Analyzer Property
Baud Rate: Input the baud rate by hand directly, and the baud rate is an integer. the default is 125000; the list

includes 5, 10, 20, 40, 50, 80, 100, 125, 200, 250, 400, 500, 666, 800, 1000, 2000, 125000..., and the biggest one is
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10M. Users can vary the baud rate and set the value as their requirements.
Percentage Sampling: Input the position of the sampling dot in baud rate; the default is 60%; the range is
25%~75%. And the default can be adjusted by 1; the list is one option of interval 5%. If the below is selected, the
decoding function can work after the end of the frame. Combination extends format: Progress Basic ID and ID
Protocol Analyzer Color: START, CONTROL, CRC, ERROR, END, ID, DATA, OVERLOAD, ACK and NACK.

Operating Instructions

Turn on the user interface of the Logic Analyzer.
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Fig4-130 - User Interface

Sample the CAN 2.0B signal or open the sampled waveform.
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Fig4-131 - CAN 2.0B Waveform
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Group the signal channels into Bus.
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Fig4-132 - Group into Bus
Select the Bus Property to set up the Bus Property dialog box .
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Fig4-133 - Bus Property

Select the decoding function of the protocol analyzer CAN 2.0B and select OK to confirm.
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Fig4-134 - CAN 2.0B Bus Property Setup

Double click the ZEROPLUS LA CAN 2.0B Module V1.09 to set the Protocol Analyzer CAN 2.0B Setup dialog
box.
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Fig4-135 - Protocol Analyzer CAN 2.0B Setup
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Click OK in the Protocol Analyzer CAN2.0B Setup dialog box to complete the CAN 2.0B Setting.
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Fig4-136 - CAN 2.0B Decoding
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4.5.7.2 Protocol Analyzer CAN 2.0B Packet Analysis

FEOTOCOL ANALYZIEE CAN Z . 0F SEIUE:Busl il
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¥ CONTEOL

[V DATH

[V ACE

[ HACK

[}
=]
[t}
o
L]

[+ DESCRIBE

0K I Cancel Default Help

Fig4-137 - Protocol Analyzer CAN 2.0B Packet Setup

Packet color can be varied by users.

The Packet displays with the waveform as below:
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Fig4-138 - CAN 2.0B Packet List Displayed with the Waveform
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4.6 Compression

The compression function enables the system to compress the received signal and has more data stored in per
channel.

4.6.1 Software Basic Setup of Compression

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.
Step2. Set up the trigger edge on the signal or the Bus to be triggered.

Step3. Click I icon, or click the compression function from the Sampling Setup dialog box then click Apply
and OK to run.

US LAP-C (32128) (3/F:000000-0000) - [LaDoc5]
Bus/Signal Trigger EBun/Stop Data Tools Yindow Help
Jmplin- T .| E;H Y8 |J|2K j i ||1|]|]MHZ j n
iz, Ch: 1
Group int  —clock Source
Ungroup £ —Asynchronous Clock.

Bepand £+ Internal Clocki

Collapse Freguency: IIDDMHZ 'I

Format Ro

—Synchronous Clock
™ External Clock

% Rising Edge Frequencys |1UUKHZ

) Falling Edge {Min:0.001Hz, Max:100MHz)

Eename

Moke: The external clock voltage level is the same as the port & trigger lewel

— Sampling
—RAM Size —————— —~Compression Mode Signal Filker
RAM Size: |5y - [~ Data Compression
Signal Filter Setup... |
Channel number will be
limited ta 32

fpply | OF I Cancel | Restore Defaults

Fig 4-139 — Compression Mode

Help |

Step4. Click Run, and then activate the signal from the tested circuit to acquire the result on the waveform
display area. Fig 4-140 shows the result before and after compression has been applied.
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Fig 4-140 — Before and After Compression

Using 128K memory depth, before Compression has been applied, the total of the data was 131072; after the
Compression had been applied, the total of the data was 33521362, therefore, the compression rate is 255.748.

Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.
Step5. Click the compression icon again or click off the compression function to stop compression.

Tip: Compression cannot be applied with the signal filter function at the same time.
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4.7 Signal Filter and Filter Delay

The function of the Signal Filter and Filter Delay allow the system to keep the required waveform, and filter out
the waveforms that aren’t required.

4.7.1 Basic Setup of Signal Filter and Filter Delay
Software Basic Setup of Signal Filter and Filter Delay

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.
Step2. Set up the trigger edge on the signal or the Bus to be triggered.

Step3. Click # | icon, or click the Signal Filter Setup from the Sampling Setup dialog box and the Signal Filter
Setup dialog box will appear.

Signal Filter Setup x|

[~ Filker Condition

Trigger Conditiof 0
Borth
Filter Condition
Trigzer Conditiof 00
US LAP-C (32128) (S/H:000000-0000) — [LaDec5] Forth Filter Condition
Bus/Signal Trigger Run/Stop Data Tools Windoew Help o ot
= rigger Conditiox
[ m[| > b 0 [[fek = [1ooMnz <] n ForiC
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: Y -
Trigger Conditio] i b i
Group 1zt clock Source Portl |— - - = = -

Expend | || f/E0cEr0ACk

Elmse Frequency: |L00MHz -

r—Filter Delay Setup

;::: e [V Activate Filter Delay

" External Clack. Select Filter Delay Mode Select Delay Start Point Delay Time:
g i [CT "
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" Felling Edge (Mire0,001Hz, Mas: 100MHz) " End Edge (Min: 1)
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~RAM Size Compression Mode Signal Fiter v Efow Bar
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Channel numbsr will bs
limited to 32 Bar Width |1

Apply, | K | Cancel | RestnreDeFaultsl Help | 14 | Cancel RestursDefaultsl Help I

Fig 4-141 — Signal Filter Setup
Set the high level as Filter Condition on the signal A1.

Step4. Signal Filter Setup

1. Setup the Filter Condition as =2 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.

S trigeer || Wit (W0 s s B e e s
...... PR ® 311. 7950us M 30. b25us u 20. dus
------ /m || i 309. 055us WLJUUUUU1
...... £z e | b 655. 36us
...... K ® ® 855. 36us
...... 7 i i b7 ] 655, 36us
...... /05 e | | B 655. 36us
...... P ] ] Bhh. 36us
...... 78T AT ® | £55. 36us

171 FMOT7I4A



ZPREEI R RRMAEROE The Zeroplus Logic Analyzer

Zuropbus Technokegy Co., Ld. User's Manual V3.07
Bus/5i gnal reeer || riter | I S N R T
------ co U beonf [JL] [T UL UL JL
...... ‘,M b | - 388, 33us
...... 7 iz | b 288, 33us
...... & ] b 388. 33us
...... e b d b 388. 33us
...... PaCRE b | 388. 33us
...... PR b | 388. 33us
4 4T AT b4 bt 388. 33us

Fig 4-142 — Without/With Signal Filter Setup

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 A1. Only
the waveform with the high status of A1 is displayed.

Stepb. Filter Delay Setup

1.Click on the Activate Filter Delay as shown in Fig 4-143.

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 as shown in Fig 4-142.
Step6. 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.

Tip: Click Stop to check the conditions of the Signal Filter or the Filter Delay Setup, if there aren’t any
results.

Tip: Click B icon to view all the data, and then select the waveform analysis tools to analyze the
waveforms.

—Filter Delay Setup

W y
Select Filker Delay Mode ———————  ~3elect Delaw Start Point Delay Time:
= According to Filker Candition % Start Edge Bl
" End Edge {Min:Sns)
" Opposite of Filter Condition " Period+Delay {Max:327 . 675us)

Fig 4-143 — Filter Delay Setup

Tip: Definitions of the Start Edge and the End Edge and the Period + Delay are listed as Figs 4-144, 4-145,
4-146 and 4-147.
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Fig 4-145 — End Edge
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Fig 4-146 — Period + Delay
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Filter Condition
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Forth
Filter Condition

Trigger Conditiofg

ForiC
Filter Condition

Trigger Conditiof] [
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Filter Condition

r~Filter Delay Setup

Select Filter Delay Mode Select Delay Start Paint Delay Time:
& According to Filker Condition ' start Edge |15
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Fig 4-147 — Filter Delay Setup
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 in Fig4-148 below.

Display bar Setup
% Show b

Bar Style IOriginaI vI
Bar ‘Width |5|'l5

Ok, | Cancel Restare Defaults | Help I

Fig4-148 - Display Bar Setup

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.

Tip: The minimum bar width is 1; the maximum bar width is 65535. If the value exceeds the range, or the font
is not according to the requirement, a tip window will appear.

Signal Filter Time

Interval is denoted by

| Bar.

Fig4-149 - Signal Filter Time Interval
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Tip: The Signal Filter Time Interval is limited under the following situations:
A: The Filter Delay and Display Bar of Signal Filter are not available under the compression mode.
B: The Filter Delay and Display Bar of Signal Filter are not available under the double mode.
C: The final two data are NULL.
D: Logic Analyzer supports the Signal Filter Time Interval function on condition that the time interval between

signal filter must be more than two clocks.
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4.8 Noise Filter

The Noise Filter function enables the system to filter the waveform that doesn’t meet users’ requirements.

4.8.1 Basic Software Setup of Noise Filter

STEP1. Click Data on the Menu Bar, then select == Noise Filter to activate the noise filter function as the figure

below.

Data Tools Yindow Help

Select an Analytic Range Hoise Filil EI
11..1 ilter ...

$ Bus Width Filter o
E Data Contrast. .. Moise Filter: INDI'IE-' j

ﬁ Find Data ¥alue ... Cirl+F oK |
=1 Find Ful=e Width. ..

Fig4-150 - Noise Filter
STEP 2.Transmit the tested signal to the Logic Analyzer as the figure below.

ey il T || pmoes r—_f‘_L B% 10
- Pﬂﬂﬂﬂﬂﬂﬂﬂ—ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

i BN Ll e L bl R L e e e e [

Fig4-151 - Tested Signal

STEP 3.Filter waveforms that are not bigger than 5 clocks.

x|

Maise Filker:  [pane ll

[orne 0 .
ok 1 clack J Hoize Filter EI

Z clock
3 clock

4 clock, ; ; .
. e — Moise Filker: Im -—I

& clock E——
7 clock
& clock (] | iZancel |
9 clock

10 clock

Fig4-152 - The condition of Noise Filter is 5clock.

STEP 4. After filtering the waveforms that are not bigger than 5 clocks, the unqualified waveforms are deleted.
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Fig4-153 - Waveforms after Filtering
STEP 5. Reserve the original waveform: open the Noise Filter window, and then select None, the waveform will be

restored.

x

Moise Filker: ||"-.|IIII'|E j

127 4 clock,

a clock,
10 clack,

Fig4-154 - Restore the Waveform
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4.9 Data Contrast

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.

4.9.1 Basic Software Setup of Data Contrast

b i
STEP 1.Click Data on the Menu Bar, then select J to open the Data Contrast Settings dialog box.

Data Contrast Settings x|

[ Activate Data Contrask
r—Conkrask Files

Basic File ILaDocl

=l
Conkrast File ILaDocl j

—Zonkrask Beginning Poink Error Tolerance

(% T Bar INone vI

(= Beginming of Data

Contrast Result | Error Skat, |

Data Tools HWindew Help
L_:I Select an Analytic Range
= Hoise Filter ...

Eoesy

$ Busz Width Filter

b Ml IIata Contrast, .. I™ | Boll the contrast waveforms synchranization Pin Assignmert. .. |
I™ | misplay files the contrast differences
™ Display files horizontal Perfiorm Cantrast |

A Find Data Value ... Ctrl+F
51 Find Fulse Width. .. of; | Help |
J# To the Frerious Edge F11

Fig4-155 - Data Contrast Interface
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.
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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.
STEP 2. Display the contrast results in the Data Contrast dialog box.
Tip: After pressing Perform Contrast, it will display the contrast information in the contrast result. The below
contents of the box are the contrast information. The information is relative simpleness; if users don’t want to

understand more details, you can know whether the signals of the two contrast files are completely the same or

not.
x
¥ &ctivate Data Contrask
—Contrask Files
Basic File  |1.alc =
Conkrast File |2.alc j
—Contrask Beginning Poink Errar Talerance
s TEar INone .I
" Eeqginning of Data
Conkrast Result | Error Skak. | =
BO[AO] e, FaIL 75
BILALT] PASS
AZ[82] i PaSS I
BIAI] e PASS
84[A4] PASS
AE[AS] e PASS
BELAE] i PASS
BFAT] e PASS
BO[BO] vvveesons PASS
BUEL] .ovovn.... PASS hd|
[+ Roll the contrast waveforms synchronization Pin Assignment. .. |
IV Display files the contrast differences
¥ Display files horizonkal Perform Conkrast |
of | Help |
Fig4-156 - Display the Contrast Results in the Data Contrast Settings Dialog Box
AOQ[AQ]............ FAIL: It indicates that there are differences in the channels of the two files.
BO[BO]............ 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.
Tip: It contrasts the two data files in the waveform area. The contrast waveform and the basic waveform are

displayed horizontally; we can roll the mouse to contrast the waveform files; the difference of the waveforms will

be lined out with the red wave line “~~~~~~~~~ " in the contrast files.
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Fig4-157 - Display the Contrast Results in the Waveform Windows
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4.10 Refresh Protocol Analyzer

The Refresh Protocol Analyzer function enables the system to analyze the data between Ds and Dp again.

4.10.1 Basic Software Setup of Refresh Protocol Analyzer

[ [
STEP 1.Click Tools on the Menu Bar, then select ;"J or click ;"J on the Tool Bar directly to refresh Protocol

Analyzer.
E Customize ...
@ Show Time of Waweform
Color Setting ...

EUS
[l Bus Froperty ...
Refreszh Protocol Analyrzer

gm Memory Analyzer ...
= Multi-stacked Logic Analyzer Settings ...
Analogz Waveform k

Fig4-158 - Refresh Protocol Analyzer

STEP 2.Transmit the tested Protocol Analyzer signal to the Logic Analyzer, for example Protocol Analyzer SPI.

=p—— ] M B LINK N UNENOW 1 1 HCH

0 L

Fig4-159 - Waveform before Refreshing

STEP 3.Choose Select an Analytic Range to select the analysis range, and drag Ds Bar to B Bar.

-
Bus/Signal Trigger || Fivter | “]ZO [EE - 10 15

E_H - B |- <N ol

{0 A

£ 1 R e J

Fig4-160 - Drag Ds Bar to B Bar

[
STEP 4. CIick;"J, the Logic Analyzer will analyze the data between D§ and Dp.

Bus/F1gnal Trigger || Filter I'—20 —J-15 -1
L

Bl ko ol B 10000000 10

£ S S0 10 0 T

S it B ] ‘

Fig4-161 - Analyze the Data Between Ds and Dp

& Az 2 g
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STEP 5.Click == —‘J again, the waveform return the original state.
w_, L - -

Bus/Signal Trigger || Filter

" -
P - =
4 5 ‘—‘
® ]

Fig4-162 - Restore the Original State

Tip: The Refresh Protocol Analyzer function can come into effect, while the Ds and Dp are activated.
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411 Memory Analyzer

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.

4.11.1 Basic Software Setup of Memory Analyzer

STEP 1. Click Tools on the Menu Bar, then select @ to activate the Memory Analyzer function.

E Customize ...

@ Show Time of Waweform
E Color Setting ...

ESI Eus Froperty ...

L3 Befresh Protocel Analyzer

E Memory Analyzer ...

= Multi-staclked Logic Analyzer Settings ...
hnalog Waveform k

Fig4-163 - Memory Analyzer Interface
STEP 2. Open the Memory Analyzer dialog box

Hemory Analyrer

<| = | >>| Reset | Refresh | Merge. .. | Import... | Expart... | Option. .. |DisplayAIteration

Bus1(IIC) |

Address | Write data Read data

|»

i) 1 2 3 4 5 5] 7 =] el 10

11

0x0

010 ,7 Compact Mode

0x20
30 Complete Mode

0x40

x50

O¥E0

0x70

4]

"l

Fig4-164 - Memory Analyzer Dialog Box

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:

<| = | >>| Reset | Refresh | Merge. .. | Import... | Export... | Option. .. |DisplayAIteration

Bus1{IIC) |

|»

Address | Wirite data Read data
u] 1 2

11

0x0

0x10

0x20

0x30

040

x50

OXE0

0x70

1

"1

Fig 4-165 - Compact Mode
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Nemory Analyzer |
< | = | >>| Reset | Refresh | Merge. .. | Import... | Export... | Option... | Display Alterationl
Bust(tic) |
\Write data Fead data =
Address | Data | Address | Data [ Address | Data | Address | Dats | Address | Data | Address | Data | Address
0x0 0x1 0¥z 0x3 0x4 0x5 0x6
0x10 0x11 0x12 0x13 0x14 0¥15 0x16
0x20 0x21 0xz2 0x23 0x24 0¥25 0X26
0x30 0x31 0x32 0x33 0x34 0¥35 0X36
0x40 0x41 0x42 0x43 Ox44 0¥45 Ox46
0x30 0x51 0x52 0x53 0x54 0¥55 0X36
Oxa0 0x6l 0¥62 0x63 0x64 0¥65 OX66
0x70 0x71 0x72 0x73 0x74 0¥75 OX76
«| | 3

Fig 4-166 - Complete Mode
2. 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.

J

Reset
: The data status of each Address will be cleaned out and returned to the original status by

pressing the button.

Refresh

J

: Pressing this button can refresh the data status of each Address data when there are

some alterations in the Bus Data

Merge...

!

: It can merge with the different export files. See the Merge dialog box below.

x|

1 2 3

Object File: IC!'I.--.'I.ID.txt

File ko merge: IC:".---".ll-txt

(04 |

Fig4-167 — Merge Dialog Box

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.
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Impart..,. | 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.

Cpkion, ..
l:l_l: It is used to set the relative parameters for the List Window of the Memory Analyzer; see

the following Option dialog box:

x

—Bar Assignment

Reaction Bar I,q

— Active Display Assignment

Display Width |15

— Color

=

=
w R oo N
Drakalty m Alkeration o

Fig4-168 — Option Dialog Box
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.

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.

STEP 3 .Display the Memory Analyzer function in the waveform window.

Tip: The Packet is written; the Address is 0x58; the Data is 0x64, 0xDB, 0xFB, 0x81, 0x1B and OxFB in
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sequence, and the A Bar is the Reaction Bar.

ZEROPLUS LAP-C (321000) (SfN:000000-0000) — [IZC_090915_2. alel 10l =|
“i File Bus/Signal Trigger Run/Stop Data Tools Hindow Help -2 x|
DeE S8 ¢ &am p e[ ]k [[oomiz <[ [[[1% <]d 90 Page | ]
w0 @ B @]~ 6E]E -[Jos220500 7] & R[5 8 B T¢ L B8 e o[ 85 o | Heient [30
Trigger Delay‘ 1 |J Font Size |12 j|
Scale:190. 8214585 Display Fos:5002453 A Fos:229032944 [+ A - T = 220032844 |+ A~ B = 161031560 |+
Total : 256824300 Display Range:499T832 ™ SO0T226,s5: 62001354 |+ E - T = 68001384 |+ Compr—Rate:244. 927
. . . 5 v —
BuserlgI\al Trigger Filter 4998636, 54999590, GIS000544. 7i5001495. 5002452, 95003407, 05004361, 25005515, 35006269, 4 5007223
P T Y W A A Y T A AW N B
B-- Hewl (IIC) |

P4 o ] . v |_|—|_|—|_|—|_|—|_|—|_|—|_|-|_|—|_|—I—ﬂ_|—|_|£
L |

&AL ><|®|

e
4 bl 4 |« RN »
* < | > | >>| Reset | Refresh | Merge... Impart... Export. .. Opkion... Display Alteration

Newd(IIC) |

Address | Wirite data Read data -
0 1 2 3 4 5 [ 7 2 E 2 B C

]
10
Oxz0
a0
40
O¥S0
]
070
a0 O¥64 | OWOB | OWFB | O¥al | Oxie | OxFe
090
%A ~|

[ | D

Ready End! TEMO
4

Fig4-169 — Memory Analyzer Display
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4.12 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.

Tip:

The max. number of the Multi-stacked Logic Analyzers is four. The RAM Size of the four Logic Analyzers

can reach to 128K*4 and the test channels of the four Logic Analyzers can reach to 32*4. The function of the

Multi-stacked Logic Analyzer Settings can be used on LAP-C(32128), LAP-C(321000) and LAP-C(322000).

4.12.1 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.

E Customize ...

@ Show Time of Waweform
m Color Setting ...

Iﬂisl Bus Froperty ...

@y Refreszh Protocol Analyzer

gm Memory Analyzer ...

ﬂ Multi-stacked Logic Analyzer Settings ...
Analog Waveform k

Fig4-170 - Multi-stacked Logic Analyzer Settings Interface

STEP 2.Click ﬂ| to open Multi-stacked Logic Analyzer Settings dialog box.
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Hulti-stacked Logic Analyze ﬂ

[¥ hctiwate Stack

Stack Type
" Memory Stack

Fleasze select the Logic Analyzer for stacking

(M1 5#¥:000000-0000
(M2 5/H:000000-0000
(M3 5/¥:000000-0000
[ M4 5/H:000000-0000

—Synchronons Chanmel
|0 =
—Synechronons Trigger Condition

IRi sing Edge LI

0k | Cancel | Help

Fig4-171 - Multi-stacked Logic Analyzer Settings Dialog Box
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 AQ.
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.

STEP 3. Display the function of Multi-stacked Logic Analyzer in the Memory Stack.

188

Tip: There are two Logic Analyzers to do the Memory Stack; the Synchronous Channel is AO; the data on the
left of A Bar is captured by the first Logic Analyzer, the data on the right of A Bar is captured by the second

Logic Analyzer.
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49153
49153
49153
49153

STEP 4. Display the function of Multi-stacked Logic Analyzer in the Channel Stack.
Tip: There are two Logic Analyzers for Channel Stack; the Synchronous Channel is AO; the Synchronous
Trigger Condition is the Rising Edge; the former 32 channels (AO~A7, BO~B7, CO~C7, DO~D7) change into the
64 channels (AO~A7, BO~B7, C0O~C7, DO~D7, EO~E7, FO~F7, HO~H7, 10~I7) channels.
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5 Troubleshooting

5.1 Installation Troubleshooting
5.2 Software Troubleshooting
5.3 Hardware Troubleshooting
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Objective

In this chapter, troubleshooting is divided into installation, software and hardware issues. These
troubleshooting questions and answers depend not only on our engineers, but also on end users such as students,
engineers, technical manual writers, and others.

51 Installation Troubleshooting

Q1. Whyitis not prompt when | insert the driver CD into my CD-ROM?

A: At this stage, the driver CD is not auto-executable. The primary issue here is a chipset problem. Though
these six Logic Analyzer models seem only different in model number, they are quite different in firmware
and chipsets. Due to installation procedures (see Chapter 2), we are unable to compile a driver program that
auto-detects the chipset at the beginning of the installation.

Q2. Why does the installation software keep giving an error message saying that | don’t have enough
memory?

A: This kind of problem happens in many hardware installations. Turn off multimedia programs such as Media
Player, media decoders, media encoders, and so on. If there are any multimedia icons in the system tray
(see the far right end of the START menu taskbar), remove them. The Logic Analyzer software will run
better in memory locations from 64 to 512 MB.

Q3. What should | do if | want to share this software interface with all users of my computer after
installing it?

A: The shortcut is removing the software interface, and then reinstalling it. By default, the program is available
for all users.

Q4. My HDD is modest; which software components are absolutely necessary?

A: Choose Custom as your setup type. Next, unselect items such as examples and tutorials. You must install
at least the Main App (application).

Q5. My MS Windows system will not accept the driver; what should | do?

A: Double check that you run the correct Setup.exe from the folder that corresponds to your hardware and MS
Windows version. Visit our website for the latest updated or debugged software. If you are running this
program on a virtual machine, the virtual machine may not support the amount of hardware addressing. In this
case, try it with a machine that is physically running a Windows system.
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5.2 Software Troubleshooting

Can I run the program even if | don’t have the Logic Analyzer hardware?
Yes, you can. You can run the program under the demo mode. See. Fig5-1.

LZEROFLUS Logic Analyrer EI

Hardware Searching Failed!

Retry Exit

Fig. 5-1: Select Run Demo if you do not have the actual hardware.

| am running a graphing program and software at the same time. Whenever | try to make a
screenshot of my work, it keeps telling me that | have insufficient memory space; what is wrong?

A few users have reported similar problems. We are not certain what causes it or how to fix it. However, we
have found that if there is a defective address within 128 MB to 512 MB in your physical memory, your
software might signal “End of memory”. Thus, the program will warn you about insufficient memory. Test
your memory with a varied memory testing program. Or, take a screenshot, close the program, paste it to
the graphing program, and re-open the program.

A part of the background picture remains within the Waveform Display Area, especially when
running the program in demo mode. What’s wrong with it?

Your machine may have a memory management problem with either your physical RAM onboard or the
RAM on your video card. Turn off any other multimedia of graphic programs and then re-run the software. If
this does not work, restart your system. This should temporarily fix the problem. However, we highly
recommend terminating all irrelevant programs while working with the Logic Analyzer (Try not to burn DVDs,
not listen to music or watch movies while working with the Logic Analyzer.).

The default color setting of the Waveform Display Area is very cool, but | don’t see anything when |
print my work out with my black and white laser printer. What can | do?

Refer to Section 3.6; it should have clear, understandable instructions about changing the color of the user
interface. See Fig. 3-153; this color setting should give a clear view of the Waveform Display Area, even with
an old black and white laser printer.
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5.3 Hardware Troubleshooting

Q1. Why are no lights on when | hook the USB cable to the Logic Analyzer?

A: Double check whether the other end is properly connected to your PC. There may also be a defect in your
USB cable. Try another cable.

Q2. Why can'tlread any signals from my Logic Analyzer?

A: Check whether you have correctly connected the signal cables to the activated pin on your test board and
check the power supply of your test board. The Logic Analyzer does not supply any electricity to a test board
via signal lines.

Q3. lgetasignal from only one Logic Analyzer when | have two connected; what is wrong?

A: Currently, only the LAP-C(32128), LAP-C(321000) and LAP-C(322000) support many Logic Analyzers
working in series. Also, make sure that the signal lines, power lines, and ground line are properly connected.
Refer to Fig. 1-11, Table 1-2, Table 1-3, Table 1-4, and Table 1-5.

Q4. Why should I bother grounding? Where can | ground?

A: Grounding will protect the Logic Analyzer and the test board. A proper ground may improve the quality and
accuracy of your data. Since it is impossible to avoid unwanted interference you may ground the Logic
Analyzer with the test board to ensure that unwanted interference will equally disturb both the testing and
tested devices, ensuring a set of data that is still accurate.

Conclusion

Every user of a product is a potential writer for Chapters 5~7 in this User Manual. In fact, this chapter is a

composition of many unnamed electronic professionals, especially experts.
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Objective

In this chapter, common problems and questions are roughly classified into five categories: Hardware,
Software, Registration, Technical Information, and Others. This is a backup resource for users, especially those
without Internet access. Most references refer to English web links.

6.1 Hardware

HO1. Is it ok to substitute stock items for bundled cables and connectors?

A: Yes, users may use any compatible connectors and cables. However, to ensure consistency and accuracy
in measurements and data, we strongly recommend using the bundled connectors and cables. Each of the
Logic Analyzer's is calibrated with the bundled cables and connectors before packing.

HO2. Does Zeroplus manufacture grippers? How may | purchase grippers?

A: Yes, we have a production line dedicated to grippers. Contact our sales department and a sales representative
will be happy to assist you.

HO03. Is the memory size fixed? If | just use one of the ports, can | expand the memory size?

A: The Logic Analyzer’s memory is fixed at 4 megabits. Due to current hardware limitations, the memory size
cannot be modified, even as the number of ports used changes.

HO4. Are different external sampling frequencies for different channels possible?
A: No, there is only one external sampling frequency available.

HO5. Can I disable or set a certain port to don’t care while during compression?
A: No, during compression, D Port will be set to be disabled.

HO06. Why does the Logic Analyzer feature negative voltage calibration?
A: This allows users to analyze any given signal.

HO7. How do I adjust the Trigger Level?

A: The adjustment of the trigger level is done with a port which consists of 8 channels. The trigger lever can
only be adjusted for an entire port.

HO08. Does the Logic Analyzer use hardware or software compression technology?
A: For time efficiency, the Logic Analyzer uses hardware compression.

HO09. Is planning an Analyzer that can handle more channels?
A: Yes, we are working in this direction.

H10. Does the memory page vary when the depth of the memory changes?
A: Yes, the depth of memory changes the memory page.

H11l. Isthe Logic Analyzer expandable? How may | expand it?
A: Yes, the Logic Analyzer is expandable. At this stage, you can expand it with external module devices.

H12. Why must | reinstall the driver every time | use a different Logic Analyzer?

A: Since each Logic Analyzer has unique serial numbers, you must reinstall the driver every time you change the Logic
Analyzer.

H13. Why is there no data? Why does data sampling seem inconsistent?
A: The reasons are varied, but you may follow this checklist for troubleshooting:

1) Always check the USB connection between the Logic Analyzer and your PC.

2) We strongly recommend using USB ports in the rear panel of a PC; these ports usually have better voltage
stabilities than front panel ports. However, if front panel USB ports are directly soldered to the main board,
you can use them.

3) Make sure the Logic Analyzer is directly connected with the PC (without a USB hub).

4) Inconsistent data display may indicate voltage irregularities in the main board; examine capacitors on your
main board or power supply.
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5) If the problem is the power supply, we strongly recommend purchasing a power supply with a hardwired
voltage transformer rather than a voltage regulator. For power supplies with the same output power, those
built with hardwired voltage transformers are usually much heavier than those relying on voltage regulators.

H14. What are the time settings for “Setup” and “Hold”?

A: Setup Time: 0.05ns ~ 0.25ns; Hold Time: 0.02ns ~ 0.08ns.
Clock High requires a minimum of 0.31ns. Clock Low requires at least 0.47ns.
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6.2 Software

.Why is the compression function not enabled by default?

Mostly to avoid significant errors when testing signals with high variability, or measuring a certain channel
for a long time period.

SWO02. What is the purpose of the compression function?

A:

SWO03.

A:

SWO04.

A:

SWO05.

A:

SWO06.

A:

SWO07

SWO08.

A:

197

The compression function measures signals that vary slightly over a long period.

Can | enable Trigger Page and Compression Function simultaneously?
Yes, you can.

When should | use the “Bar” function?

This function allows you to highlight a segment of a waveform so that you can have a closer view. Depending
on the configuration of Waveform Display Mode under Tools =» Customize, a more accurate numeric value
of sampling site, time, or frequency difference will be calculated and displayed as shown in Fig. 6-1.

A Poz-070us |- A - T =068 8460z [ L -BE=19846uz: |=
E Pos-060uz | B-T=>50u: |- Compr-Rate:1.000
A E b o
-U?;Jjus Lehys -CED!us Lhys LG Ch= L his 1 0= -lﬂ\s 1

Fig. 6-1 — Bar Function

Can triggers be differentiated in Pre-Trigger and Post-Trigger?
Yes, they can.

Are all setup parameters and configurations saved as | save my work?
Yes, everything in your work space, except signal graph, will be saved.

.If 1 have the wheel feature with my mouse (or other pointing devices), may | adjust the waveform

display zoom, in the Waveform Display Mode by scrolling?

This feature has been enhanced since V1.03. If your program version is prior to this version, visit our
website for the latest update at
http://www.zeroplus.com.tw/logic-analyzer_en/technical_support.php

What are the extremes for Delay Time and Clock & Trigger Delay Clock?

The interface will inform you of the interval you may use. However, it varies from case to case, depending on
your test devices. See Fig. 6-2.

—Trigzzer Delay Time
|5115

iMin:Sns , Max:83. 881ms)

—Trigger Delay Cloclk

|1

Min:1, Max: 1B6TTE191)

Fig. 6-2 — Delay Time and Clock
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SWO09. How do | know the version number of my software interface program?

A: Click Help from the menu (See Fig 6-3),
and then select About ZEROPLUS Logic Analyzer(See Figs 6-3 and 6-4).

Help
Logic Analwyrer Help Fil

Eeyboard Map
Beport a Problem
@ About ZEROPLUS Logic Analyzer
About ZEROFLUS More Protocel Analwyzer

Fig. 6-3 — About ZEROPLUS Logic Analyzer

About ZEROPLUS Logic Amalyzer il

AF-C Series
FHIEERGARLS Yersion ¢ Standard V3, 07({090903)

Zoroplus Technology Co., Ltd.

1 000000-0000

— The Information of the Yersion

Mew Feakure:

--- Mavigakar

--- Bus Width Filker

--- Support the user-defined data Farmat of Protocol Analyzer

--- Single Analog Display and Mixed Analog Display of Analog Waveform
--- Optimize the Function of Packet List

-—- Print Al the Waveform

Bug Fixed:
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Fig. 6-4 - The circled information is the version number.

SW10. How may | upgrade my software interface program?

A: Visit our website at http://www.zeroplus.com.tw and follow the instructions for the English version. You may
also use the following address for English updates.
http://www.zeroplus.com.tw/logic-analyzer_en/technical_support.php

SW11. Can | save my signal data to a separate pure text file (*.txt)?
A: This feature is available in this version.

SW12. Why is the text display covered by other text or outside the display width?

A: At this stage, our software interface program has missing code for multilingual support. You will have to ensure
your system default encoding is one of the following languages: 1) any English Encoding (en, en-XX), 2)
Traditional Chinese (zh, zh-XX), 3) Simplified Chinese (zh, zh-CN in HZ, GB2312, GB18030). Double check
the language configuration in Region and Language Option.
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Fig.6-5 — Windows Regional and Language Options
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Signal Display Area?
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Yes, there is. Click Tools from the menu bar, and select Color Setting; click Defaults. However, this restores
everything in this window. You must make a further adjustment if the color setting is the only thing you want to
restore. See Fig. 6-6.
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Fig. 6-6 — Restore Color Defaults

SW14. Can | change the displayed waveform mode?

A:

199

m Select an Analytiec Range

i

Yes, you can. There are two ways to do this.
First, go through Data = Waveform Mode and choose a waveform. See Fig. 6-7.
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Fig. 6-7 — Waveform Mode

The second alternative is to right-click any place in the Waveform Display Area. Then, a menu will pop up.
Click Waveform Mode, and choose a waveform. See Fig. 6-8.
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SW15. Can | change the Signal Display Mode into the Timing Mode?
A: Yes, you can.

SW16. Why does not Filter Delay work when the Double Mode is enabled?

A: To optimize signal output quality and maximize memory efficiency, the Signal Filter Setup function may
work under the Double Mode. However, the Filter Delay function DOES NOT work under the Double Mode
at this stage.
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6.3 Registration

. What is the significance of the hardware serial number?

Every product is assigned and engraved with a unique serial number, which allows us to trace the original
manufacturing date of a specific product.

How do | register online?

Visit our homepage at http://www.zeroplus.com.tw. Choose the Instrument Department, and click on
English.

Once you finish membership registration, proceeding with product registration. After finishing product
registration, you will receive an email consisting of your product registration information. A password may be
required for further customer services and other inquiries.

. What should I do if online registration fails?

Do a screen grab of the window, including the error message, and email our customer service dept. A
customer service representative will be glad to assist you as soon as possible once the email is correctly
received.

How may | register if the purchasing date was more than one month ago?

In this case, fill in the registration card and send it via post, fax, or email to our customer service dept ,and a
representative will process the registration for you.

What is the warranty length for my product?

A two-year FACTORY WARRANTY is offered in which you will have to send the defective product to the
closest branch, an authorized service site, or our headquarters. The in-store warranty may vary, and many
require extra charges for various extended warranty policies. The company is not being responsible for an
in-store warranty that exceeds our factory warranty.

Why should | register this product?

If you do not register this product, the warranty will be counted from the manufacturing date indicated by the
serial number of your product. Thus, we strongly recommend registering your product for your own benefit.

What should | do if the hardware serial number is previously registered?
In this case, take a picture of the decal on the rear side of the product and fill in the registration form. Call us
and mail both picture and registration to us. A customer representative will be happy to assist you.

How do | register the protocol analyzer and buy protocols?

Every product is assigned and engraved with a unique serial number. please print your S/N number window
as an example attachment and send it to our distributor or ZEROPLUS head office. According to your S/N,
we will provide passwords for your protocol registration.
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6.4 Technical Information

What is the Logic Analyzer?

The Logic Analyzer is a tool that sieves out and shows the digital signal from test equipment by using a clock
pulse. The Logic Analyzer is like a digital oscilloscope. However, it only shows two voltage states (the logic
status 1 and 0), differing from many voltage levels of an oscilloscope. The Analyzer has more channels than an
oscilloscope to analyze the waveform. Since the Logic Analyzers obtains only signals 1 and 0, its sampling
frequency is slower than an oscilloscope, which needs many voltage ranks. Moreover, the Logic Analyzer can
receive many signals during a test.

How does the Logic Analyzer operate?

The Logic Analyzer reserves trigger requirement setting for users and uses them on the test equipment for
the value of the sampling signals and puts them into the internal memory. The software of the Logic
Analyzer will read out the value from the memory and switch it to the waveform or status shown for users’
analysis.

What is the asynchronous Timing Mode?

Since the sampling clock and tested objects are not directly related to each other, and the former won'’t be
controlled by the latter, the sampling clock and the tested signals will not be done at the same time. We call
this “Timing Mode”, which means that in the same time interval, you can get sampling data from the test
equipment at one time, such as every 10 seconds. The internal clock, the Logic Analyzer’s inner confirmed
one, is often for sampling in Timing Mode as is the logic waveform.

What is the synchronous State Mode?

Because the sampling clock and measured object can be directly related, and are controlled by the latter, signals
of the former and the latter can proceed simultaneously. We call this “State Mode”. In this mode, the measured
object provides the sampling clock. State Mode is when the Logic Analyzer can obtain sampling data from the
test equipment synchronously. In other words, when the test equipment has a signal or signal group, this is the
time to get the signal. For example, while the test equipment is sending out one rising edge, the Logic Analyzer
can start to obtain one signal.

What are A-bar, B-bar and T-bar?

The T-bar, A-bar and B-bar are labels. T is the trigger label, which cannot be removed when the waveform or
the state is displayed, which marks a pod. When searching for, or obtaining data, the A and B labels can be
set in any location. Using the order of these markings, you can return quickly to the desired position to
analyze data. This can also be a point to measure the interval between A-B, A-T, or B-T.

What is a Trigger Gripper?

A gripper is the gathering point to collect the Logic Analyzer channels. When a cable connector is not
suitable for the test device, a trigger gripper may be an alternative for connection.

What is a Channel?

The channel is the collection line of the input signal. Each channel is responsible for linking the pin of the
measured device. Every channel is used to collect signals from the test equipment.

How can | display acquisition in the waveform captured by external sampling signal?

Select Waveform Display from the Window list.

What is an External Trigger?

An external trigger is a signal outside the Logic Analyzer. It is used for the simultaneous test of 2 test tools. For
example, one Logic Analyzer can be started by one signal from another test tool. Or when it is triggered, it can
output one signal to another test tool. The Logic Analyzer is often used for triggering an oscilloscope.

Why does Double Mode not coincide with Filter Delay?

In order to set out the perfect waveform from the Logic Analyzer and achieve optimal memory efficiency, you
can use the Signal Filter when using Double Mode; the system doesn’t support the function of Filter
Delay.

How do | update software?

The software will automatically check for and download updates. This function deletes old software first and
then downloads and installs the latest version.
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6.5 Others

OTO01. How was the Logic Analyzer developed?

A: It took us more than two years to develop this product. We envision “Everyone carrying the Logic Analyzer,”
and we would like to make some contributions to the electronics industry in return. We also wish to
transform the stereotypical OEM factory into a world class R&D center.

OTO02. Why is there a rich information database for game chips rather than the Logic Analyzer?

A: First of all, we apologize for any inconvenience caused by the lack of information pertaining to Logic
Analyzers. We are currently working very hard on multilingual information and documentations pertaining to
the Logic Analyzer. Visit our website for the latest drivers, software, and manuals:
http://www.zeroplus.com.tw/new_instrument/index.php?lang=eng.

In the meantime, we will have updates ready when verified error free.

OTO03. What was the original intention of developing this item?

A: Originally, the Logic Analyzer was just for use by our engineering department. Later on, we saw the greater
need for this kind of device. We made numerous enhancements and made it available to the public.

Conclusion

This chapter is full of hard facts for engineers. The contents of this version of the User Manual may look more
different than the one on the web. Every engineer finds new problems, new solutions, or other issues, during real
life applications. Though there are dozens of questions here, we look forward to your feedback, which is important
for future versions. It may help us produce more efficient and accurate devices so that we will offer you much better
service.
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7 Appendix

7.1 Hot Keys
7.2 Contact Us
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Objective

In this chapter, users will learn the functions of all defined hot keys in the software interface of the Logic
Analyzer.

7.1 Hot Keys

Table 7-1: Hot Keys (1)

Hot Key Equivalent Orders Statement

Move the A-bar to the center of the

A Go to A Bar waveform area; select A-bar by the cursor.

Move the B-bar to the center of the

B Go'to B Bar waveform area; select B-bar by the cursor.
T Goto T Bar Move the T-bar. to the center of the
waveform area; select T-bar by the cursor.
E Change to Zoom mode Change the mouse mode to Zoom
H Change to Hand mode Change the mouse mode to Hand.
Table 7-2 : Hot Keys (2)

Hot Key Equivalent Orders Statement

Ctrl +A Go to A Bar Center A-bar.

Ctrl+B Go to B Bar Center B-bar.

Ctrl+C File -> Capture Window Open Capture Graph dialog box.

Ctrl+E Data ->Zoom Change Mouse mode to Zoom mode.

Ctrl+F Data -> Find Data Value Search spgmﬂc data_ \.Nlth
predetermined conditions.

Bus/Signal -> . .

Ctrl+ G Group into Bus Group selected signals into a Bus.

Ctrl + N File -> New Create a new file.

Ctrl+ O File -> Open Open a saved file.

Ctrl + P File -> Print Print an active file.

Crl + S File-> Save Save an actllve file W.Ith its current
name, location and file format.

Ctrl + U Bus/Signal -> Ungroup signals (Pins) from a Bus.

Ungroup from Bus

Ctri+Z Data -> Previous Zoom Reverse the last zoom.

Ctrl + Shift + E | File->Export Waveform Open Export Waveform dialog box.
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Table 7-3 : Hot Keys (3)

Hot Key Equivalent Orders Statement
Page Down |Operate the position shown Go to next page of the data or the
waveform
Page Up Operate the position shown Go to previous page of the data or the
waveform
Home Operate the position shown Go to the beginning of the data or the
waveform
End Operate the position shown Go to the end of the data or the waveform.
Up Operate the position shown Move the cursor up a grid.
Down Operate the position shown Move the cursor down a grid.
Left Operate the position shown Mgve the selected Bar or display left to
prior the waveform or data.
Right Operate the position shown Move ’Fhe selected Bar or display right to
posterior the waveform or data.
ESC Operate the position shown Release all selected bars, and change
Mouse mode to Normal.
Space Change the trigger conditions | Change trigger conditions.
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Table 7-4 : Hot Keys (4)
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Hot Key Equivalent Orders Statement
F1 Help -> Logic Analyzer Help Logic Analyzer Help
F2 Decrease the sampling rate Decrease the sampling rate
F3 Increase the sampling rate Increase sampling rate
F5 Run/Stop -> Single Run Execute the acquirement once
F6 Run/Stop -> Repetitive Run Execute the acquirement continuously
F7 Run/Stop -> Stop Stop acquiring data
F8 Data -> Zoom Out Zoom out the waveform
F9 Data -> Zoom In Zoom in the waveform
F11 Data ->To the Previous Edge gﬂnzvigspgratﬁaﬁézaeti% rrifr variation waveform
F12 Data -> To the Next Edge Move forward to the next variation waveform

and center that location.
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Us

Table 7-5: Contact Us

Contact Us

Copyright 1997-2009, ZEROPLUS TECHNOLOGY CO., LTD

» Headquarter

Taiwan-Chung Ho City

ZEROLUS TECHNOLOGY CO., LTD.
3F., No.121, Jian Ba Rd.,

Chung Ho City, Taipei County, R.O.C.
Tel: +886-2-6620-2225

Fax: +886-2-6620-2226

ZIP Code: 23585

» Instrument Division/

Business Department

Taiwan-Hsinchu City

ZEROLUS TECHNOLOGY CO., LTD.
2F., No.242-1, Nanya St., North Dist.,
Hsinchu City 30052, Taiwan (R.0.C.)
Tel: +886-3-542-6637

Fax :+886-3-542-4917

ZIP Code: 30052

E-Mail: hunter@zeroplus.com.tw

Taiwan-Chung Ho City

ZEROLUS TECHNOLOGY CO., LTD.
Address: 2F, NO.123, Jian Ba Rd,
Chung Ho City, Taipei Hsian, R.O.C.
Tel: 886-2-6620-2225 Ext.:200

Fax: 886-2-6620-2226

» Other Service Departments

China-Shenzhen

ZEROPLUS TECHNOLOGY (DONG GUAN) CO,. LTD.

Room 2821, B2 Section, Building 1, Hong Rong Square, District
80,

Bao'an, Shenzhen City, Guangdong Province, China Mainland
Tel: +86-755-2955-6305~6

Fax: +86-755-2955-6306 #808

ZIP Code: 518102

China-Shanghai

ZEROPLUS TECHNOLOGY (DONG GUAN) CO,. LTD.
101, No. 172, Alley 377, Chen Hui Road, Zhang Jiang,
Pudong New Area, Shanghai City

Tel: +86-21-50278005~6

Fax::+86-21-50278006

ZIP Code: 201203

Users can download the newest Software and User Manual.

ZEROPLUS is the brand of ZEROPLUS TECHNOLOGY CO., LTD.

The other brands and products are the brand or registered trade mark of the individual company or

organization.
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Conclusion

The demonstrations in this User Manual will enhance users' understanding of our products in future issues,
even though the manual ends here. We thank you for choosing the Logic Analyzer. Please contact us if you find
anything that could be done better, either in software or hardware. We appreciate your feedback.
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