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Zeroplus Technology Co., Ltd.

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 are strongly recommended
when performing a task with the device. To ensure accuracy and consistency of output data, use of the bundled components are 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.

Notice: We will not have additional notice for you, when there is any modification of the User Manual. If there is
some unconformity caused by the software version upgrade, users should take the software as the standard.
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1.3 Hardware Specifications

1.4 System Requirements

1.5 Device Maintenance and Safety
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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 Package Contents

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

Table 1-1: Parts List for Retail Packages

LAP-B(70256) / | LAP-B(702000) / i i i
Models LAP-B(70256L) | LAP-B(702000L) LAP-B(702000+) | LAP-B(702000Z) | LAP-B(702000X)
Logic Analyzer 1 1 1 1 1
USB Cable 1 1 1 1 1
Power 1 1 1 1 1
Probe X72PCS X72PCS X72PCS X72PCS X72PCS
A B,C,D A/BC,D A B,C,D A B,C,D A B, C,D
Port x4Sets portx4sets portx4sets portx4sets portx4sets
Testing Cable (8Pinx2) (8Pinx2) (8Pinx2) (8Pinx2) (8Pinx2)
Blankx1set Blankx1set Blankx1set Blankx1set Blankx1set
(8Pinx1) (8Pinx1) (8Pinx1) (8Pinx1) (8Pinx1)
Quick Start Guide 1 1 1 1 1
Driver CD 1 1 1 1 1
Aluminum Tool 1 1 1 1 1
Box
Trigger
Transmission selection selection selection selection selection
Channel

*This Driver CD consists of a multilingual software interface program, as well as a multilingual User Manual.

6 FMO714A



@ﬁgﬂﬁﬂﬁfﬁﬁﬂﬂﬂﬁl The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User's Manual Ver. 3.10

ZEROPLUS

IR

§ 16-Pin x 1
8-Pin x 2

Fig. 1-2: Testing Cable

Fig. 1-1: Logic Analyzer

s
7| ZaRonLLs s
|:"|Ff/
=
Fig. 1-3: Probe — )
(varied depending on models) Fig. 1-4: USB Cable
-
UserMa”Usr
Fig. 1-5: Quick Start Guide Fig. 1-6: Driver CD
Fig. 1-7: 1-Pin External Clock Cable Fig. 1-8: 2-Pin Ground Cable
(White) (Black)
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1.2 Introduction

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

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

Externg{ Port RSB Trigger Qut Trigg?r In PO\T/er Interface /Switch

I
4

N

SB TR!Gi ouT  TRIGG

i

STAR A, B, C, D Measurement Channel POWER LED STATUS LED
Interface

85803885 8822

C00000

C PORT

: Right Side View of the Zeroplus Logic Analyzer LAP-B Series
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Table 1-2: List of Functional Pins in Each Model

Models LAP-B LAP-B LAP-B LAP-B LAP-B LAP-B LAP-B
(70256) (702000) (70256L) (702000L) (702000+) (7020002) (702000X)
Port A \
( AOD~A15) J V J V J J
GND J V J 3 N N N
Port B V
(BOO~B15) J V J \/ J J
GND \ 3 \ V \ \ \
Port C N
( C00~C15) J J J J \ \
GND v v v v v v v
Port D \
( D00~D15) J \/ J \/ J J
GND v v v v v v v
Co v v v v v v v
Cc1 v v v v v v v
c2 V v V V V y y
T1 V J V V V V V
T2 y J y J J J y
GND \ N \ \ \ \ \
TRIGGER
IN(TO) \ \ \ \ \ \ \
TRIGGER
ouT V J V v J V V
Table 1-3: Definitions and Functions of Pins for Advanced Models
co External Clock When using the External Clock for sampling, it receives the
external clock .
c1 External Clock When using the External Clock for sampling, it receives the
external clock .
c2 External Clock When using the External Clock for sampling, it receives the
external clock .
T1 Trigger In When using the External Clock Signal, it receives the external
signal.
T2 Trigger In When using the External Clock Signal, it receives the external
signal.
TRIGGER IN(T0) Trigger In When using the External Clock Signal, it receives the external
signal.
TRIGGER OUT Trigger Out The trigger out signal is used for outputting the trigger signal.
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1.3 Hardware Specification

Table 1-4: Hardware Specifications of LAP-B Series
Table 1

ltems\Type LAP-B(70256) | LAP-B(70256L) | LAP-B(702000) [ LAP-B(702000L)
Operating System Win2000/XP/Vista/Win7
Interface USB 2.0(1.1)
Power Supply AC100~240V, 50~60Hz
Internal Clock Rate | 41, _400MHz 1Hz~400MHz 1Hz~400MHz 1Hz~400MHz
(asynchronous)
Samplin
pead | Max Exteral Clock | 5, 450Mmp;Z Max 150MHz Max 150MHz Max 150MHz
ate (synchronous)
Bandwidth 100MHz 100MHz 100MHz 100MHz
Memory 17.5Mbits 17.5Mbits 140Mbits 140Mbits
Memory Memory Depth
y Dep 256Kbits 256Kbits 2Mbits 2Mbits
(Per Channel)
Trigger Channel 70CH 70CH 70CH 70CH
Triager Condition Pattern/Edge/ Pattern/Edge/ Pattern/Edge/ Pattern/Edge/
99 Wide/AND/OR Wide/AND/OR Wide/AND/OR Wide/AND/OR
Pre-Trigger/ N/A N/A N/A N/A
Trigger Post-Tngggr
Waveform Width YES YES YES YES
Display
Trigger Level 9 Levels 9 Levels 16 Levels 16 Levels
Trigger Count 1~65535 1~65535 1~65535 1~65535
Threshold Working Voltage -6V~+6V -6V~+6V -6V~+6V -6V~+6V
Voltage Accuracy 0.1V 0.1V 0.1V 0.1V
12C Free Free Free Free
UART Free Free Free Free
Protocol SPI Free Free Free Free
Analyzer . .
(Keep 1-WIRE Free Option Free Option
Increasing) CAN 2.0B Free Option Free Option
HDQ Free Option Free Option
7-SEGMENT LED Free Free Free Free
Operating Interface Chinese(Si)/ Chinese(Si)/ Chinese(Si)/ Chinese(Si)/
P Lan gua e Chinese(Tr)/ Chinese(Tr)/ Chinese(Tr)/ Chinese(Tr)/
guag English English English English
Time Base Range 5ps~10Ms 5ps~10Ms 5ps~10Ms 5ps~10Ms
Software Vertical Sizing 1~5.5 1~5.5 1~5.5 1~5.5
Function Signal Filter and YES YES YES YES
Delay
Data Compression 128Kbits x 2 128Kbits x 2° 1Mbits x 2 1Mbits x 2
Waveform Width YES YES YES YES
Display
Trigger Page 1~8192 Page 1~8192 Page 1~8192 Page 1~8192 Page
Safety Certification FCCI/CE FCCICE FCCICE FCCICE
10 FMO714A
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Table 2
Items\Type LAP-B(702000+)
Channel Mode 70-Channel | 32-Channel 16-Channel
Operating System Win2000/XP/Vista/Win7
Interface USB 2.0(1.1)
Power Supply AC100~240V, 50~60Hz
Internal Clock
Rate 1Hz~333MHz 100MHz~500MHz 200MHz~1GHz
(asynchronous)
Sampling Max External
Rate Clock Max 150MHz N/A N/A
(synchronous)
Bandwidth 150MHz 150MHz 150MHz
Memory 140Mbits 140Mbits 140Mbits
Memory
Memory Depth . . .
(Per Channel) 2Mbits 4Mbits 8Mbits
Trigger Channel 70CH 32CH 16CH
Triager Condition Pattern/Edge/ Pattern/Edge/ Pattern/Edge/
99 Wide/AND/OR Wide/AND/OR Wide/AND/OR
Pre-Trigger/ N/A N/A N/A
Trigger Post—Trlgggr
Wavefprm Width YES YES YES
Display
Trigger Level 16 Levels 16 Levels 16 Levels
Trigger Count 1~65535 1~65535 1~65535
Threshold Working Voltage -6V~+6V -6V~+6V -6V~+6V
Voltage Accuracy 0.1V 0.1V 0.1V
12C Free Free Free
UART Free Free Free
SPI Free Free Free
Protocol 1-WIRE Free Free Free
Analyzer CAN 2.0B Free Free Free
(Keep
Increasing) HDQ Free Free Free
7-SEGMENT LED Free Free Free
Operating Chinese(Si)/ Chinese(Tr)/ | Chinese(Si) Chinese(Tr)/ Chinese(Si)/
Interface : ; . .
L English English Chinese(Tr)/ English
anguage
Time Base Range 5ps~10Ms 5ps~10Ms 5ps~10Ms
Software Vertical Sizing 1~5.5 1~5.5 1~5.5
Function Signal Filter and YES N/A N/A
Delay
Data 1Mbits x 2°2 N/A N/A
Compression
Wavefprm Width YES YES YES
Display
Trigger Page 1~8192 Page N/A N/A
Safety Certification FCC/CE FCC/CE FCCI/CE
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Table 3
Iltems\Type LAP-B(7020002)
Channel Mode 70-Channel | 32-Channel | 16-Channel
Operating System Win2000/XP/Vista/Win7
Interface USB 2.0(1.1)

Power Supply

AC100~240V, 50~60Hz

Internal Clock Rate 100HZz~250MHz 100MHZ~500MHz 200MHz~1GHz
(asynchronous)
; Max External
Samplin
sztel g Clock Max 150MHz N/A N/A
(synchronous)
Bandwidth AND/OR/XOR/NOR/NAND/XNOR
Memory 140Mbits 140Mbits 140Mbits
Memory
Memory Depth . . .
(Per Channel) 2Mbits 4Mbits 8Mbits
Trigger Channel 70CH 32CH 16CH
Trigger Condition Pattern/Edge/Pulse Wide/AND/OR
Pre-Trigger/ N/A N/A N/A
Trigger Post-Trigger
Wavefprm Width YES YES YES
Display
Trigger Level 16 Levels 16 Levels 16 Levels
Trigger Count 1~65535 1~65535 1~65535
Threshold Working Voltage -6V~+6V -6V~+6V -6V~+6V
Voltage Accuracy 0.1V 0.1V 0.1V
12C Free Free Free
UART Free Free Free
SPI Free Free Free
Protocol 1-WIRE Free Free Free
Analyzer CAN 2.0B Free Free Free
(Keep
Increasing) HDQ Free Free Free
7-SEGMENT LED Free Free Free
Operating Interface Chinese(Si)/ Chinese(Si)/ Chinese(Tr)/ Chinese(Si)/
Language Chinese(Tr)/ English English Chinese(Tr)/ English
Time Base Range 5ps~10Ms 5ps~10Ms 5ps~10Ms
Vertical Sizing 1~5.5 1~5.5 1~5.5
Software - -
Function Signal Filter and YES N/A N/A
Delay
Data Compression Max 1Mbits x 4G N/A N/A
Waveform Width YES YES YES
Display
Trigger Page 1~8192 Page 1 Page
Safety Certification FCC/CE FCC/CE | FCCI/CE

12
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Table 4
Iltems\Type LAP-B(702000X)
Channel Mode 70-Channel | 32-Channel | 16-Channel
Operating System Win2000/XP/Vista/Win7
Interface USB 2.0(1.1)

Power Supply

AC100~240V, 50~60Hz

Internal Clock Rate 100Hz~333MHz 100MHz~500MHz 200MHz~1GHz
(asynchronous)
Sampling Max External Clock
Rate (synchronous) Max 150MHz N/A N/A
Bandwidth AND/OR/XOR/NOR/NAND/XNOR
Memory 140Mbits 140Mbits 140Mbits
Memory
Memory Depth . . .
(Per Channel) 2Mbits 4Mbits 8Mbits
Trigger Channel 64CH 32CH 16CH
Trigger Condition Pattern/Edge/Pulse Wide/AND/OR
Pre-Trigger/ YES YES YES
Trigger Post-Trigger
Waveform Width Display YES YES YES
Trigger Level 16 Levels 16 Levels 16 Levels
Trigger Count 1~65535 1~65535 1~65535
Threshold | Working Voltage -6V~+6V -6V~+6V -6V~+6V
Voltage Accuracy 0.1V 0.1V 0.1V
12C Free Free Free
UART Free Free Free
SPI Free Free Free
Protocol 1-WIRE Free Free Free
Analyzer CAN 2.0B Free Free Free
(Keep
Increasing) HDQ Free Free Free
7-SEGMENT LED Free Free Free
Operating Interface Chinese(Si)/ Chinese(Si)/ Chinese(Si)/
Language Chinese(Tr)/ English Chinese(Tr)/ English Chinese(Tr)/ English
Time Base Range 5ps~10Ms 5ps~10Ms 5ps~10Ms
Vertical Sizing 1~5.5 1~5.5 1~5.5
Software - -
Function Signal Filter and Delay YES N/A N/A
Data Comprassion Max. 1Mbits x 4G N/A N/A
Waveform Width Display YES YES YES
Trigger Page 1~8192 Page 1Page
Safety Certification FCCICE FCCICE | FCCI/CE

13
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1.4 System Requirements

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

1.4.1 Operating System Requirements

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

Table 1-5: Operating System Requirements of LAP-B Series

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 7
(32-Bit and 64-Bit version)

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

1.4.2 Hardware System Requirements

Table 1-6: Hardware System Requirements of LAP-B Series

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

14
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1.5 Device Maintenance and Safety

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

Table 1-7: General Advice

Cautions e Do not place heavy objects on the Zeroplus Logic Analyzer.
e Avoid hard impacts and rough handling.
e 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 e 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
Item Min. Type Max.
Working Voltage - AC 110/220 V -
Current at Rest - 45.4mA/23mA -
Current at Work - 89.6mA/45mA -
Power at Rest - 5W -
Power at Work - 9.86W -
Error in Phase Off* - - £1.5nS
Vinput Of Testing Channels - - +DC30V
Trigger Level DC-6V - DC+6V
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.

15
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Table 1-9: Operating Environment
Avoid direct sunlight
Use in a dust free, non-conductive environment (see Note )
Relative Humidity: < 80%
Altitude: < 2000m
Temperature: 0 ~ 40 degrees C

WARNING

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.
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2 Installation

2.1 Software Installation
2.2 Hardware Installation
2.3 Tips and Advice
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Objective

This chapter describes 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-B Logic Analyzer. The seven models mentioned in Chapter 1 would follow the 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, click Run, click Browse, 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 of the license agreement ”, and click Next.
Step 6. Enter User and Company Names.

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.

18 FMO714A
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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
plugging the connectors into the circuit board: Such as A0

‘"Iv‘ﬁ!] inﬁmmmrd'l;llf.{uuu,rm;i)r = Brown, A2 = Red, A3=0Orange and so on.

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

Fig. 2-3

Step 1 - Plug the thin male end of the USB cable into the laptop or PC.
Step 2 - Plug the square female end into the Logic Analyzer.

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).

Fig. 2-5

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 the Frequently Asked Questions (FAQ) chapters in the User Manual.
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AT

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

J_L'_J- ZEROPLUS

— . 1

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

3-2. Compress the probe as shown to
reveal 2 metal prongs (Fig.2-8).

3-3. Place the metal prongs on a metal
connector on the testing board
and release the fingers so that the
prongs can grip the metal
connector (Fig.2-9).

m ”.-: —— ..
Fig.2-9

*ﬂﬁ

4. The Logic Analyzer will connect to the Zeroplus server for software updates if an internet connection is available.
5.  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 test board. If triggering does not work well, try narrowing the trigger conditions and optimize them
repeatedly.

8. |If atest 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.
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3 User Interface

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

23

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

FMO714A



@ﬁgﬂﬁﬂﬁmﬁﬂﬂﬂﬁl The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User's Manual Ver. 3.10

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.

£R 2rRUPLUS LAP-B({702000+)(S,/N:000000-0000} - | LaDoc1 ]
G5 Fil=  Bus/Signal Trigger Rum’i‘:p Data Tools ‘Window Help

[ =2 b o
7 - s

GHEEEIRNEEFE S

WL 1 |J Font Size !12 vl!

tale Display Pos: APos-15 |» A-T=15 |» =1h

048 Display Range-25 ~ 26 BFosi5|> B-T=15 |»
G 8 -
2l g 0o T 20 ?j

Bus/Signal Lewvel 0 Filter a5

- I’WADD ® |

- & 801 A

NS

. AD2 802

A3 A3

# 404 404

& 405 400

& 86 L0E

& A0T 207

& 408 A0

- #09 209

- & A1 A0

A1 A1

P NEIE
P NSk
£ 4 514

e L] L] v
g |
eady [ [End DEMO 7

a

W | C 2.3

=

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 pane.

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 has been added in the tooltips of the Tool Bar, that is to say, when users place

the cursor on the icons, the corresponding shortcut key information will appear. For example, the prompting information of the New
button is “New (Ctrl+N)”. “Ctrl+N” is the Shortcut Key of the function of New.

3. Information Bar
The Information Bar displays information about the grids in the waveform. For example: Address, Time, Frequency, T (Trigger) Bar,
A Bar, B Bar and other Bars. 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 waveform time range of the current waveform display

A Pos - The main function is setting A Bar or the other Bar.
B Pos - The main function is setting 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.

5. Bus/Signal (Waveform Display / Listing Display)
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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. When the signal is logic “0”, the waveform will be displayed as —

If the signal is logic “1”, the waveform is as ~—. An unknown signal waveform is displayed in gray between the high and low levels
asE=—. There are seventy channels in LAP-B(70256), LAP-B(70256L), LAP-B(702000), LAP-B(702000L), LAP-B(702000+),
LAP-B(702000X) and LAP-B(702000Z). But when the LAP-B(702000+), LAP-B(702000X) and LAP-B(702000Z) are in the
16-Channel Mode, the number of channels will be 16; when the LAP-B(702000+), LAP-B(702000X) and LAP-B(7020002) are in the
32-Channel Mode, the number of channels will be 32.

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

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

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, Height, Trigger Delay and Font Size.

File

[ Mew ChrIH-
= Open... Chrl4-0
Close Cerl-+HF4
Save Chrl+5
Save fs...
Auko Save
[or Export Waweform..,  Chrl+Shift+E
[ZF Export Packet List...
[ Capture Window.., Chel4+C
Language k
= Print... Chrl+F
Print Presvigw
Recent File
Exit

Fig 3-2: File Menu

€ Close - Close the file being worked on.

€ Auto Save-Save the required file
automatically (See Section 3.4 for
detailed instructions).

€ Export Waveform- Export files into Text
(*.txt) and CSV Files (*.csv)

€ Export Packet List— Export the active
packet list.

€ Language-Allow users to change the
language interface of menus, tool boxes,
etc.

€ Print Preview - Show three options:
Bus/Signal & Bus & Filter columns,
Waveform Display Area, and Position
Display Area (See Fig. 3-14).

€ Exit — Exit the program.

e E S

Fig 3-3: Standard Tool Bar
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Menu Bar: File

Menu Item Detail Menu & Dialog Box
[ New Ctultl Open a New file.
oo 21|
Logk [ ) DM Signal = & @=: ok E-
data contrast fils ©.als
daka contrast file 2.2l
| 12C.as
(3 5P als
| uart. als
= Cipen... Ctlt0
File name: I =l Open |
Files of ype [Logic Anabeer Fief"ak] =] caed |
Filz
Project: Date:
Author: Time:
Title: Module No:
Note: ;I
I-]
4
Fig 3-4: Open an existing file.
[ ascews e sireen s mscscse sos alni x|
LR
D] [ e b b o] i |12 - e+
: EEEn | 3 = e A _]mw F
Closs CtrltFd
oty @ iww s
Fig 3-5: Close the active workspace.
ETT— 21
Saveirr [ 0DM Signal x| & @k E-
data contrast file 1.als
data contrast file 2.als
| 12C. a5
EEaE
(= vart.als
Save Ctrtd
Save Az File name: | = Save |
Auto Save Saveastpe  |Logic Analyzer Fiel”sls) = ﬂl
FEE‘.:E(“ LaProject Author: | SUNSHINE
R Py
Note; ;‘
[

Fig 3-6: Save As Window
Save — Save the current file.
Save As — Specify the name of the file to be
saved.
Auto Save- Save the required file automatically.
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[errt wavetorm ]

Save g [ 3 0D Signal =] - @t E-

I B e |
| Trst Fies]” 1] | Cancel
| D CuRps Faramater | | Dats Information o
= Bars Themn -
Foves TN petase [l 7]
1~ Perform Moded - . | DiataModel |Dats Changed Dot{Compresson) T
1 rtical
 Hororkal Data Format Fanary -
:-ﬂ.rrlillmgﬁ- -
Frem [iriaaer ar = T o e =
[o [=
¥ Pup up an export e sutcmaticaly p

Fig 3-7: Export Waveform Window

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
vertically or horizontally.
Output Range: Choose the range of the data to export from
the pull-down menus.
Data Information:

B Brport Faveforn ClrtiShiuE Data Style: Include ALL, ALL BUS, PROTOCOL (HAS

CHANNELS), PROTOCOL (NO CHANNELS).

Data Model: Export Data changed function; the selectable
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:

il
e B8 Fpn e tep

L7
LA thanks for using ZoeseLus Loglc analyzer
“ varsionivi10

e
//ri Terame: 11, txe
[/rsize of the File:2 w8

//The File was et up date: 2000/12/20
[/#the setting of emvironmert and coefficient correlation for Logic analyzer

frey mode: 0
maling: Sampling fregquency of interior = 1,23z

#The channel af s1gnal: The quantity of Bus = @
; The quantity of chanmel = 16

Trigger count Groupl =
ger <
;

presers the signal of low

eans don’t =
setup t WD satnds for don
wans low pattern.
WE\T means mising Edge, \EY" prasents £a111ng Edge, \UEV

are. VWL presents high pattern

[stands for Elther.
7/The display ard trigger setup of Bus: According the character of the original file
resent

ing condition 15 essential Ta each channel and Bus,

AL g ALY A4 Alh e At Al
02 213 114 213

= E = = = = E w =
x ® “ =

& o 6 o o & o LI |

Fig3-8: Export File
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15
Swnire [ 5 DOM Sigral =] «~&er M@

T b

.
.—'.
s
Saveorhpe | Tew Fiesl 1) =] I:aed_l
B CuRpUt Farameter Data Format | Expoat Format
= Yos o [recadecena = [pure pasrom =] [Cebon ]
Cudpuit Range
From  [Frstvachet 1w [Fina packet |

[ [
¥ Pop up an sxport fle sutonaticaty
Fig 3-9: Export Packet List Window
Users can use paperwork, register and analyze packet list
data.
Pop up an export file automatically: The function of
popping up an export file automatically in the Export Packet
List dialog box is the same with that of the Export Waveform
dialog box.
Export Format: The Export Format is convenient for users to
use the captured data in the following process.There are two
formats for selecting, Report Form and Pure Data Form. See
the following picture:

b

Bus Output Parameter Data Format Export Format
70 Export Packet List. ..
Z FYes o [Hexadzcimal | [PureDataForm =] [ option...
OutpuE Rang Pure Data Form
From  [First Packet - To |Final Packet -
0 0

¥ Popup an export file sutomatically
A

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.

mopton

Opkions

¥ Length
v Mame ¥ Describe

v Timeskarnp

Ok I Cancel

Fig 3-11: Option Dialog Box
For instance, all the export options are selected entirely.
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Fig 3-12: Pure Data Form

" Capture Window x|

- Capture to... Note:

& File

£ Clipboard
© MSPaint

~Capture Region——

= FullScreen

C Select Region

- Selection line color ¥ opposite of colar
- Note text color

Capture | Cancel |

Fig 3-13: Capture Window
This feature is equivalent to [Alt]+[Print Screen], or [Print
Screen]

Capture to
File — Save the captured image as either a jpeg or bmp
Clipboard — Copy the captured image to the clipboard for

Cepture Hindow. ..

Bultt use in other applications.
MSPaint — Directly start MSPaint to view the captured
image.

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

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

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

Color of the Note— 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.

Chinese(5i)
Chinese(Tr)
|7 English

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

Langnage ’
5
A Switching language needs to restart the program to take effect, please save the douments!
L) If the document is nat modffied, this operational ignore!
1w |
Fig 3-15: When changing languages, the above screen will
be displayed and the program will need to be restarted.
2 x|
i~ Printer
Hame: UPY_CNshp Laserlet 1000 Froperties...
Status: Ready
Tupe: hp Lazen)et 1000
‘where:  USBOOT
Comment:
& Print.. ChiP
r~ Print range Copie:
& Al Mumber of copies: |1 3:
P fi :|1 b :|41
e * @ - I Colate
" Cument Page
cove |
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Fig 3-16: Click to enter the Print dialog box.

Print Preview

Fig 3-17: Click to show a Preview of the Prinﬂt.
Eegent Fils Show recently saved file.
Exit Exit the program.

Bus/Signal

sampling Setup x|
i, Sampling Setup ... Clock Source
%, channels Setup . Aschvonous Clock
80 sl Fiter Setup...  ntermal Clock:
Frequency: |1,25Hz -
Group into Bus Chrl+G
Ungroup from Bus Chrl+Ll Synchronous Clock
" External Clock
Expand
Collapse @ SingleClock  [External CLKD |
Format Row Autn Siza OR -
Rename
Move LeftjUp lock [Eternal Lt =
16-Channel Mode Move Right/Dawn
32-Channel Mode k[ 100KHz (Min:0.001Hz, Max: 150MHZ)
70-Channel Mods bide
Showe Al
Color...

[y |

[ Ad BusySional |

RAM Size:

Compressian Mode
2K - ’7|_ Data Compressi

Signal Filter
ian ’7 Signal Filter Setup. ..

Port |< Port B
Tr. Condition |

Fi. Qualifier 5

Bt | EGEFIEEIECIETIE TN

Default | Help |

— gl | oK I Cancel |

Fig 3-18: Bus/Signal Menu. Dialog boxes of the Sampling Setup and
Channels Setup are shown and indicated by arrows.

(i, @@ ¥5) ¢ 37 o8 (I3

b PP [ e [32K +| i@ | v [50MHZ

-] =)

Fig 3-19: Trigger Tool Box
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Menu Bar: Bus/Signal
Menu Item Detail Menu & Dialog Box
Em Sﬂmp]]ﬂg SEtU.P Ssampling Setup x|

i~ Clock Source

1.25Hz 'l

Frequenc;‘/‘:. .
—Synchronous Clock
 External Clock
1 Single Clock. IExterna\ CLKD j
OR ¥
e Clock |Esternal cLk1 =
Frequency; | 100kHz (Min:0.001Hz, Manc:150MHz)

—Sampling
—RAM Size—————— ~ Compression Mode Signal Filter

RAM Size: [y - ’7|- Diata Compression ’V Signal Filter Setup,..
Agply | oK I Cancel | Default | Help |

Fig 3-20: Sampling Setup
See Section 4.1 for detailed instructions.

Tip:
Icon Description
Wil Decrea_se
RAM Size 2K w| o 4 |[50MHz  +| e o
1 Increase RAM — —
4+ Size Fig3-21: RAM Size
Decrease Choose the RAM Size and the internal clock frequency from the
nnr internal clock pull-down menus.
frequency
Increase
annr internal clock
frequency
RAM Size The amount of acquired data that can be stored by the Logic
Analyzer depends on the amount of allocated RAM Size.
Take LAP-B (70256) as an example: The total depth of memory
for the Logic Analyzer is 256K 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.
Tip:

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

Clock Source

Asynchronous Clock
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.
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—Asynchronous Llock
% Internal Clock

Frequency: |100MHz j

4MHz -
~Synchronous Clodhsuy, I
" External ClacK 1 0MHz
12.5MHz =
20MHz
25MHz
40MHz =
l50rHz

% Single clo

€ Wiz Clock |125MHz
200MHz
Z50MHz
333MHz

Frequency: o

ol

—Sampling

RAMSize: |50y ~| || [T Data Compress

—RAMSize ———————— "Compression Maode

Sampling

Synchronous Clock Choose the frequency of the clock on the board of the Logic
B Analyzer. Select “External Clock” to acquire data through External

L 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

\\,/\ T mode and frequency. For example: the value of the message, the

SEe 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, put one end on the
mother board and the other in the LA as shown in the diagram
opposite.

Tip: Check the box to compress all the data.

E; Compression Compression is used for compressing the acquired data through a
lossless compressor. The purpose of this compression is to place
more data in limited memory than in actual memory. The
compression rate of the Logic Analyzer can be up to 255 times.
Taking the memory being 128K as an example, 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.
Tip:
srn Signal Filter Setup
EY
i

[~Fiter Conditian

7 3 5 4 3 z 1 0
Tiggercomditon| 50 B ® B @ B ® &
Fiter Condition =R

TiggerCondton] B B B0 M W B M W
Fiter Condiion

part A [Port B | Fort € | Port D

[~Fiter Delay Setup
[ Activate Fiker Delay!

Select Filter Delay Mode Select Delay Start Point by e
* Skart Edge
£ According ta Fiker Condition 1
" End Edge (Mine 13
£ Opposite of Fiker Condtion " start Edge or End Edge .
i £ Perod Dol it 65525)

-Display Bar Setup

I showgar  BarStile [ -
Bar width [

oK | Cancel | Defaul: | ’TI
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Fig 3-22: Dialog Box: Signal Filter Setup

Tip: The function of Signal Filter is to use an alterable judgment circuit
Click to enter the Signal Filter Setup  which can filter undesired signals in order to capture and store
screen. valuable data in the memory. When the combination of input

signals from each channel is satisfied with the conditions of "Signal
Filter Mode”, 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 is not satisfied with the conditions
of’Signal Filter Mode”, the Logic Analyzer won’t gather and store

data.
Tip: 1.| % | = Don't Care means that the Logic Analyzer captures
There are 3 modes of Signal Filter all signals from sampling.
configuration for each channel. Filter Condition delqy fime

start edge

Filter Condition  clelay fime

start edge

Fig 3-23: High and Low Levels
It is the system default.

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.

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.

|

|
Ceaditi |
Fi uadifi. % % % % % SIS % % SIS %
. Busl 15/14)1312[1110) % 8 |78 S 4|3 21| 0[15/14[13/02 10 (109 & T | & [ N 00 N N
i C]'Lﬂm'.l.elSSEtU.P ADE 15/18/03012(12 10/ % 8 [7 8 5 4[3 21 0]isie[i3izin(we & TS 4[3][2 10
A AT 1514013092 13100 % 0 |76 S|4 3 2 1 ofs[iaazin0) s e MG S 43 2 10
AR 15718/ 13/12]11 1009 @ [7 & € a3 2 1 ofsaiai 0w s @6 s 432 10
A 151803 12(1040) % 0 |7 & % 4|3 2 1|01 141302 00 0@ 0 T |6 5 4|32 10
. Al0 18/16/1312(11 10/ % 8 [T & § 4(3 2z 1 /o0fisi[13iz M9 & T 8 S |32 10
T|p- All 15/14/13(12(11(10/ % 8 (7 8 § 4(3 2 1 0154130z @W|(e & T8 S 4 (32 10
. AL2 15/14/13/32/13/10/9 87 8 s 43 2 1/oisiei3@@nwie 8 T8 s 43/2 10
:r": Channels Setup [asipment oln Inln In Ia InIo In Iule In Iuln In Io ||||: In—lula |1||I| I1|||||:|n|| 1
At | [
7 Rserve waveform dsta and show them. o | cwed | we |

Fig 3-25: Channels Setup
See details in Section 4.2.
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Click the Add Bus/Signal button to add a port. This will appear as
‘New'. Click the port(s) to be added to the new signal.

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

Press the Delete All button to delete all the Buses.

Press Default to return all channels and Buses to the system
defaults.

Select this function when having added or deleted channels, the
software reserves the original waveform; not select this
function, the waveforms in channels are cleaned up.

Grronp into Boz Chl+ix

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

Signals can be added, deleted ,copied and grouped into Bus. Use
the mouse or the keyboard, or right click and select Properties from
the popup dialog box, the functional form of sampling setting. The
untied Data Bus is a signal line; the signal line means Data Bus. The
movement of a signal line, from up to down, are Auto Size(not
available in waveform display), Move Left/ Up, Move Right/Down,
Hide, Show All and Color.

Ungroup from Bue Chl+T

Ungroup signals from Bus by pressing Ctrl + U.

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

Bus/Signal Bus Filter
& 0D i
Expand = =
7 a1 ] B
& K02 ¥ 2
: AD3 ] ]
Fig 3-26: Expand
If the Bus has been expanded, click the -‘symbol before the
Bus name to Collapse the Bus.
Bu=/3ignal Bus Filter ,
% F = HC0
Collapss = -
e i
i it
e i
Fig 3-27: Collapse
Auto Size
Mowe Left/lp
Fommat Bow R Mowe Right/Down

Hide
show All

Color. ..
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Tip:
Format Row
Auto Size (NOT Available in
waveform Display)
Move Left/Up (Change to Move
Left in Listing Display)
Move Right/Down (Change to
Move Right in Listing Display)

Fig 3-28: Click to change the Bus or signal display

Change 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.

Highlight a signal or Bus and click Hide to hide it.
Click Show All to show all signals and Buses that have been

Hide hidden.

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

Eenaime

Tip:

When users select one channel to
change the name of the channel,
users can rename other channels
fast by clicking the up and down
arrows on the keyboard.

Highlight a signal or Bus and click Rename to rename the Bus
or signal.

16-Chanmel Made
F2-Chanmel Made
[w TO-Charmel Mode

Tip:

The purpose of adding the
16-Channel Mode and 32-Channel
Mode is to improve the Sampling
Frequency. The typical Sampling
Frequency is above 400MHz which is
over the input bandwidth of the
External Clock, so, in the 16-Channel
Mode and the 32-Channel Mode,
when the functions of Signal Filter
and Compression are closed, the
function of the External Clock is also
to be closed.

Channel Mode for LAP-B(702000+),
LAP-B(702000X):

LAP-B(702000Z) and

Take the LAP-B(702000+) for an example:

There are three modes for LAP-B(702000+), which are
16-Channel Mode, 32-Channel Mode and 70-Channel Mode;
the default is 70- Channel Mode.
16-Channel Mode: There are only 16 channels available; the
max. RAM Size is 8M and the max. Sampling Frequency is
1000MHz.

32-Channel Mode: There are only 32 channels available; the
max. RAM Size is 4M and the max. Sampling Frequency is
500MHz.

70- Channel Mode: Keep the parameter of the LAP-B(702000).
There are 70 channels available; the max. RAM Size is 2M and
the max. Sampling Frequency is 333MHz.
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_ Menu
Trigger
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+& Bus Trigger Setup %
¥5 Channel Trigger 3etup ...
T Trigger Property |

iv Trigger Mark

# Don't Care
High

i Lo

Rising Edge
Falling Edge
Either Edge

Reset

Bus Trigger x|
T !| Protosl Analyzer Trigger |

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

GroupD Levell

Bus Name DOperator Value Bi
ETT—] gl |

Data Famat

< Binay ' Decimal ' Decimal(Signed)

& Heradesimal (' ASCII

P G | gl | Ll Tgmiaict |

5 o g i

g
T . 5 “ £l Ed 1 a Ef
friee corciene, | ar
o o = g
L] 1 i i i ] i) L ar
oo ar
o — or
ot
or
o1
v [T or
e S Tone viaing S Tma ikt or
5 r % or

s T Viknirs " Tom b
E F* = I PafiDes
[ ] F " I dinmicnn

:

e R

Trigger Proparty x|

Trigger Delay | Trigger Content | Trigger Range |

£ Tiigger Page

TriggerPage————————
1 -
(Min:1, Mas8192)

1 Delay Time and Clock

~ Trigger Delay Time

6

(Min:200ms , M v 23.880955ms)

[~ Trigger Position

50% [

~ Trigger Delay Clock

i
(Min1 Max16776191)

T Pas =0, Start Pos = 1023, End Pos

Mote: Wihen mare than one trigger pages are selected, the trigger bar disappears from

the view.

=1025

o]

Cancel Default Help

Fig 3-29: Trigger Menu

5

r=a |

PR o] M.
G e o o s

Fig 3-30: Trigger Tool Box
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Menu Item

Detail Menu & Dialog Box

I Protocal Analyzer Trigger I

Groupl Leveld
Bus Name Operator Walue
IEus1 j I: ﬂ I‘I
Data Forrat
¢% Busz Trigger Setup ... = Binary  Decimal " Decimal(Signed)
' Hewadecimal € ASCI
ok I Cancel | Default | Help

Fig 3-31: Set Bus Trigger.

See Section 4.1 and 4.2 for detailed instructions.

¢7 Chanmel Trigger Setup ...

Tip:

The trigger action tells the Logic
Analyzer when sending data to the PC.
The trigger conditions determine when
the trigger point starts to record the
information.

Tips:

External Trigger (Glitch):

Enable External Trigger (Glitch):
Activate the first group external trigger.
It includes four selections which are
EXT Trigger0, EXT Trigger 1, EXT
Trigger 2 and ~ EXT TriggerO.

Enable Two Trigger In: Activate the
second group external trigger. It
includes four selections which are EXT

Charwe] Trigger Sebup |
T 58260 | Trgom v | Extosal Tiometiedd |
[ nkema Trgges Ui

BT o0
T Lol
I 7 & s 4 3 @ 1o E, Lewiz
Conien | = = = = = OT w3
Mrigoas Coratinens] [ 00 | [ 0 | [ Lo ) [ G [ G0 ) IoRF Lo L g} i
1= 4 13 12 1 w 2 L] OT Lewé
Corediton = = = = = OT tesi?
EE g
Trigas LT R e 5 OT Lesa
OT e
QT et
OT rew.
fuad [Pl QT ewta
 ctvse Space Time skl Gpace Tme VM) OT Leweis
F r = = o7 e
] Wil Ties VM)
e e r o
[Comma] = I~ ALt
Levi0 [Leveit | Leviz | Level3 | Leveid | LevelS | Leval | Lewni7 | |.c.\-¢e|I
Tedd |_ LoD | Levitl | Leveil2 |_Levi1d |_Leweild |_Lewwts | TicowCors |1 =
[t | Come | ooma | Hee |

Fig 3-32: Set Trigger GroupO.

Charwe] Trigger Sebup |
Traggm G0 | Tiggee Gocng | Estomal Toopefict] |
7 Irdnenad Trgger Enabie

QT Lewo
BT R
| 7 L] L] 4 3 2 1 L] OrT ez
| = OT w3
T T -l OT e
Triooar coraon] | B [ [TESR [FER) (FE0) IS |2 g 7T tes
ko] 4 13 12 1 w0 2 L] OT Lewé
Corediton % % % OT tes?
EE gt
Trigges Coraton|| ) | | 0 | [ OT Lesa
OT Lewito
QT et
& [Pl OT ez
L QT ewta
5 Actvane Saace Tme Vslepinl Space Time VakiMas) OT eeita
= o = O s
e et Tove Vbt With Time VskueMas]
Foevious Leve | 7 I = E I PrefaDas
" P e et I Al s
LoD Levai) [Lovei2 | Leveid | Leveid | Levei5 | Level6 | Lewui7 | Lovain |
Lot J_ Lo 10 | _Lewl] |_Lewil2 | Lewi1d |_Lewild | _Leewlts | TigsCoumt [1 =
[0 ] comee | Doma | e |

Fig 3-33: Set Trigger Group1l.

Trigger Count |1 - I

Fig 3-34: Set Trigger Count.
See Section 4.1 for detailed instructions.

Trigger0, EXT Trigger 1, EXT Trigger 2
and ~ EXT Trigger1. When you start it ,
you can start the logic operation with the
first one group.

Trigger Out Enable: Set the output
trigger condition.

There is an output point for the
hardware, and it can be selected by the
software (three selections are When
Trigger Condition, START and STOP).

From LAP-B Trigger Out Sync: It can

k|

Trggm Gl | Tigge g Estomal Trgmiet |
Estenal Trggeiichi
¥ Enstie Esons Tiggeefibch| [Eatmemt =] wimpn

on 3
¥ Eratie Tves Trgger In AT Trgger] x| vingEa
¥ Trgger Dt Kratie [ten Togggms Comition =]
= From LAFE Trypes Ok Syl

[k ] Cows | oolma Help
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accept the trigger signal from another
Logic Analyzer.

Fig 3-35: Set External Trigger.

¢85 Trigger Eroperty ...

Tips:

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

There are 4 ports available; Each port has
the ability to assign different

voltages to meet the users’ requirements.
Use the pull-down menu to choose
among TTL (default TTL), CMOS (5V),
CMOS(3.3V), ECL and User Defined
(choose the value of the Trigger Voltage
between — 6.0V and 6.0V).

Tips:

When the Bus data is too long, the
default trigger mark bar can’t meet the
need of the mark of the current Bus
single function, so we add the function
of Trigger Mark Setting. Users can set
the number of the trigger mark bar as
their requirements, and then more bars
which conform to the current trigger data
to be marked.

Trigger Property él

Trigger Delay ITnggEl Eunlentl TﬂggErHangel

(% iTrigger Page € Delay Time and Clack
Trigger Page r Trigger Delap Time
1 j' Sz
[Min:1, Max:8192) [tircB00ms |, b aw 83, 830955ms)

T Fsitan r Trigger Delay Clack

IT—
5017 =

{Mire 1 Max 16776191)

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

Mote: When more than one tiigger pages are selected, the trigger bar dizappears from
thee view:

(1] I Cancel | Default | Help

Fig 3-36: Set Trigger Delay.
|

Trigger Delay  Trigger Content ITliggar Hangal

r Trigger Level

PotA0007 |TTL - 5™
Pat& 0315  |TTL hd |T (]
PotB 0007 |TTL hd IT V)
PotBOa15  |TTL -l 5w
FotCo007 | TTL -l 5 wm
Potcog1s  |TTL -l 5w
PatD 0007 |TTL -] 5w
PotD 0815 JTTL -l [F ™

ExtPort00-05 [TTL =| |15 v

ok | concel [[[Deuk |  Hep |

Fig 3-37: Set Trigger Content.
]

TriggerDeIayl Trigger Content  Trigger Range |

W activate Trigger Range
—Flange Setting

IT\me Sample j |1 Imlnule j

r— Trigger Mark Setting
I chivate Trigaer Mard
The Allowed Trigger kark Bar

128

(1] I Cancel | Default | Help

Fig.3-38: Set Trigger Range.
See Section 4.1 for detailed instructions.

ir Trigger Mark

Trigger Mark

Fig3-39: Click to activate the Trigger Mark function.

See Sections 4.1 for detailed instructions.

Set the trigger condition as “Don’t Care”

&2 Don't Care . o ’
See Section 4.1 for detailed instructions.

~ High Set the trigger condition as “High”

"""" See Section 4.1 for detailed instructions.

c Low Set the trigger condition as “Low”

See Section 4.1 for detailed instructions.
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7 Rising Fdee

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 Edge

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

Eem=mt

Reset the trigger condition.

Run/Stop

Menu Bar: Run/Stop

I mingle Fun E&
I Eepetitive Eon  Fa
o EY

Fig 3-40: Run/Stop Menu

bbb

Fig 3-41: Run/Stop Tool Box

Menu Item

Detail Menu & Dialog Box

b SingeRun

Click to run once.
See Section 4.1 for detailed instructions.

S Repetitive Eun Fa

Click to run continuously until the Stop button is
pressed.
See Section 4.1 for detailed instructions.

@ Stop E7

Click to stop the repetitive run.
See Section 4.1 for detailed instructions.
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Data

[ select an Analytic Range
25 MNoise Fiker ...

257 Bus Width Filter. .
¥ [Data Contrast...

=

B Find Diata Value .. CrrlF
1 Find Pulee Width...

E Fll

|4 Tothe Pressous Edge

FREBIR (A ARAE
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g IE o To T Bar

Ly} il '
1., AddBar... AbHA  Ac GoToABar A
z. DeleteBar... A8 B GoToBBw B
ki Zoom E Go To Mare...
4 Hand H
K Mormal ESCAPE
% Zoom In Fa Binary
¥ Zoom Cut Fg fl:aaﬂmal
Show all Data Fio Decimal(Sianed)
w7 Previols Tt [w Hexadecimal
T ASCTT
Jaka l_.. rsak _ wmform
Waveform Mode Sawtooth Wavafanm
List Data Mode ¢ Al Data
Sampling Changed Dok{Compression)
Data Charged Dat{Compression)

Fig 3-42: Data Menu

c B O B X%

n-ku ;ﬁ? Bﬂif Eﬁl‘ ;ag B+i|' ﬁ 1* *I

Fig 3-43: Data Tool Box

Menu Bar: Data

Menu Item

Detail Menu & Dialog Box

I;ﬂ Select an Analytic Range

Check the dialog box to make the analytic range
changed by dragging the Ds and Dp holders with
the left mouse button.

== Hoize Filter ...
-

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

x

Maoise Filker: IN,:,,-,E - I
] 4 |

Fig3-44: Noise Filter
See Section 4.9 for detailed instructions.

$ Eu=z Width Filter

Bux Width Filter x|
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Fig3-45: Bus Width Filter
Select the check box to activate the function of the
Bus Width Filter in the dialog box, and then users
can input the corresponding value of the width to
be filtered in the right edit box. Input the time value
of the width when the display is in the Time
Display or the Frequency Display, and the unit is
based on time, such as s, ms, us, etc.; if the
inputted value is out of the range, it will switch to
the best time value in range. Input the clock value
of the width when the display is in the Sampling
Site Display, and the range of the input is from 1 to
65535.
For example, after activating this function, and
then input the value, 5ns. The Bus Data which is
less than or equal to 5ns will be filtered as the
figure below:

< 0a > 00 (0 h<T

Fig3-46: Before and After Filtering
B

—Contrast Files

Basic File I'-aDD‘:1 vl
Contrast File ILaDDcl vl

—Contrask Beginning Poink Error Tolerance ——————————————
% T Bar
INUI‘IB 'I

" EBeginning of Data

Contrast Result | Error Stat. |

¥ Data Contrast. ..

I™ Raoll the contrast wavefarms synchronization T ——

I™ Display Files the contrast differences
[~ Display Files horizonkal Perform Contrast

¥ Do contrast automatically when being run

Apply I Close | Help |

Fig3-47: Data Contrast Settings

Contrast the difference of data. It is used for
contrasting the difference between two signal files
of the same style. One is the Basic File, the other
is the Contrast File, which can display the
difference from the Basic File.

x|
[~ Activate the Function of Chain-Data-Find
Bus/Signal Mame:
ﬁ Fﬂ-ﬂi D&t& ?3113.’3 th1+F EIsm: Find: . r:’::iialule: Prewm:a! Va\us:CIDse |
IData j |= =l F
Start Ak End At: Yhen Found: Stat;“ist
Tip: Jos =l fer =l s = sttt |
Rgmember the final conditions: "
When the find function is used, the function of Fig 3-48: Waveform-Find Dialog Box without
displaying the final conditions is added. When Activating the Function of Chain-Data-Find
you have closed the Waveform-Find dialog Use the pull-down menu to select the Bus/ Signal
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box, and you want to find the set conditions,
you can open the Waveform-Find dialog box
again for the system has saved the last set
conditions.

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.

Statistics — Show the number of instances of the
search results.

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

[ Activate the function of Chain-Data-Find

Bus/Signal Mame:
j Frevious Close

IBusl

Please key in a chain of data with a comma to compart them, for

examplz, 0X32,0245, 0X50,0466, It needs to add the packet name in the Protocol
Analyzer, for example, ADDRESS:0%24, DATA:0X20,

[, 02,03

x|

LT

Start At End At: When Found: Statistics
[os =] [or = [ = Statistics
Address: -1006 o

Fig3-49: 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 improves the efficiency of
Data Find. See the following process:

[ Ackivate the Function of Chain-Diata-Find
Bus/Signal Name:

x|

IBusl j Mexk I Previgus | Clase |
Bus Item: Find: Min Yalue: Max Yalue:

IData | I- =l o [r

Start At: End At: When Found: Statistics

IDs ﬂ IDD d IA j Statistics I
Address; -990 IU

Waveform-find

x|

[ Bctivate the function of Chain-Data-Find
Bus/Signal Name:
|

IEusl
Please key in a chain of data with a comma to compart them, Far

et Previous I Close |

example, 0532, 0245, 0%50,0%66, It needs to add the packet name in the Protocol

Analyzer, For example, ADDRESS:0X24, DATAIOXZ0.
Skatistics
j Statistics I
o

|
x|

Stark At: End At:

=l o

When Found:

= b

IDs

Address: -990

Waveform-find

N/
[V Activate the Function of Chain-Data-Find
Bus/Signal Narme:
|

IEusl
Please key in a chain of data with a comma ko compart them, For
example,0%32,0%45,0%50,0%66. It needs to add the packet name in the Protacal

Analyzer, for example, ADDRESS:0RZ4, DATA:0X20,
Statistics
j Skatistics I
0

| 001, o2, o
Fig 3-50: Process of Activating the Function of
Chain-Data-Find

Next Previous I Clase |

Start Ak:
IDs

End Af:

=] Jos

When Found:

= s

Address: -974
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i Tamt Compepe e

B e o, e e e e e o]

o

siel] xleldslel 4 . of

Fig3-51. Function of Chain-Data-Find
Displayed on the Waveform Window

ﬂ
Signal Name:
AO0 = o Previous Close I
Find: Min Pulse Width: Max Pulse Width: Skatistics
[inrargs =] [e00ms [52.428s ctotitis
Start At: End At: ‘when Found: ID—
[— I r— =

Address: -1019

Fig3-52: Pulse Width-Find Dialog Box

[F1 Find Pulse fidth. ..

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.
Statistics: It can count the number of Pulse Width
in the present range.
Next: It can find the next Pulse Width.
Previous: It can find the previous Pulse Width.
For example: Find in the AOO channel; the Pulse
Width is equal to “8ns”; take the A Bar as the
mark. See the below figure:

DSE S G Nl | T L .

R O B [ s e

L |
i 0 v o i b &t i
Teua 1 Ovpim Ramge. 1300 = G Poadint bTam e

Y .
Omm——— ) aR P ] 4 2o
e

Fig 3-53: Pulse Width-Find on the Waveform
Window
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Go to the previous edge sweep of the indicated
14 To the Frewious Edge Fi1 signal_

Go to the next edge sweep of the indicated signal.
&[] To the Next Edge Fiz

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

Binplar Fox 84 Obas & Pouieyo0na v Ao Tw il A e e
Binplar Rumge 12 O ~ &3 02 B Fou:P50ms v BeTw iRl Comprtata B

Tip: I s e R e T i e T B
Té Go To T Bar T 1) e g T
Bar — 1
Ak Go To A Bar A (2
Bar — 5 |

Go To B Bar B @) e b s P
Bar — @ e e e T e e
Go To More. . —_‘— S S _[: S S I O ) Wy B}

(1) Press T, go to T Bar. ‘
(2) Press A, go to A Bar.

(3) Press B, go to B Bar. Fig 3-54: T Bar will be displayed in the center
of the waveform area.

m Select an Analytic Range
) . r

o~ Maise Filker ...

27 Bus Width Filter...

¥ Data Contrast...

B Find Data Yalue ... Ctrl+F
=1 Find Pulse Width. ..
14 Tothe Previous Edge F11
2] Tothe MNext Edge F1z
Id GoToTea
F  AddBar... Al+-8 g: Go To A Bar A
o Delste Bar... AlL+E B GoToBBar
IT Zoom E o Ta Mare. .,
& Hand H
Fy  Mormal ESCAPE
& Zoom In F9
L Zoom Out F&
[ show all Data F1d
x7 Previous Zoom Chrl+2
Data Format 3
Wawveform Mode 3
List Data Mode L4

Fig 3-55: The selected bar will be shifted

to the center of the waveform area.

+  Add Bar... Alt+8
Add user defined bars. x|
1.Click the above menu item from Data menu, Z::t:::me -
or click Add Bar icon from the tool box. Cancel |
2. Give a Bar Name, define a Bar Color, and Bar Color | - |
enter a Bar Position. Barbos [15
3. Define the Bar Key with the number
between 0 and 9. Bar ey [3
Tip:
The number shortcut key is set in the Add Bar Fig3-56: Add Bar

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

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

i

rE— R O ] 1 ; = i

Fig3-57: Add Bar with the number between 0 and
9.

=+ Delete Bar... AlHE

Delete a defined bar by users.

1. Click the above menu item from Data menu,
or click Delete Bar icon from the tool box.
2.Select a defined bar by users, and click

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.

Delete Bar x|

Close |

Fig3-58: Delete Bar Dialog Box
mim 343|.099 “ T

Fig 3-59: Delete a selected Bar.
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: At
‘U LIS

A Zoom-In or a Zoom-Out view will be {address:17
centered in the Waveform Display Area,and
the new zoomed view will be sized according
to the available space on the display.

S
-
ﬁ

Tip:

83  —23.68% -31. BEE -80.083 —23.288 -25.488 -

Fig 3-60: To Zoom In, left click and drag
the mouse pointer from left to right.

Uyl
LI Ll

Fig 3-61: To Zoom Out, left click and drag the
mouse pointer from right to left.

When users activate the Zoom to zoom in /

zoom out the selected area, the Tooltip onthe ..o
right corner of the bottom will display the Time, L
Clock or Address of the selected area. | ' |
When selecting the Zoom function, and users
are pressing and dragging the left key, the
information on the right corner of the bottom
will be changed and updated with the width of : :
the selected area. And the information is R iAddross:50
displayed on the right corner of the bottom in

the way of Tooltip. When users loosen the

mous.e,.the information will disappear. Fig 3-62: To display the Tooltip, left click and drag
Tooltip: ) . the mouse pointer from right to left or from left to
Time/Frequency Sample: xxx (time) /ns (unit) right.

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

{“'? Hand H 4-1;*
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Fig 3-63: Click Hand, and then press and hold
the left mouse button to drag.

fy Normal EXCAPE Reset the mouse pointer function.
|1I]% vl T

MU Zogm In F | .

i Zoom Out Fa
& Pos:396 |v

Tips: B Pos:398 |v

Zoom In and Out can be switched by changing

the percentage value in the pull-down menu. _ E |

1. The system can set the value of Zoom In b5 15 34.95 845

and Out:

The default unit is ys, when zooming in, it
will be automatically changed to ns; when

zoring o, il ba chafged to o, s or UMM TSI

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

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

Fig 3-64: Normal status

The minimum zoom in and out is the cycle of | |1 00% vI R |
each grid, 1,000,000,000. i

Zoom In and Out (the proportion): with each

grid being the cycle, the zoom in and out (%) A Pozi-41 |w

is 100%. The time of zoom in and out counts

by the clock of each grid (sample B Pos:=25 |v

frequency). For example: “

(1) Each grid is being a cycle; the zoom in -4 1 6
and out is 100%. The time of zooming in and —_ ===
out will be presented by the clock of each -|_| —|_|—|_|

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

frequency).
Fig 3-65: Result from normal to Zoom In
1% | X R

b Fos: 1025 |»
B Fos: 1015 |v
i —475 gs 525
1 L | LN Y O T I

Fig 3-66: Result from normal to Zoom Out

@ mhow all Data Fl0 =

Fig 3-67: Show all Data of a memory page

48 FMO714A




FREBIR (A ARAE

Zeroplus Technology Co., Ltd.

The Zeroplus Logic Analyzer

User’'s Manual Ver. 3.10

Ctrl+Z J

k7 Previous Zoom

Return to the last zoom.

Data Format PJ

Binary

Decimal

DecimalSigned)
[w Hexadecimal

8511

Fig3-68: Data Format

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

wtaveform Mode 3

4] Tothe Next
Go To
+  AddEar...

Bar

=¥ Delete Bar,..
Bar

Edge F1z

UL UL
~yipiginiigl

AlE+E

-

E Zoom
&™) Hand

F; Mormal

E
H
ESCAPE

"% ZoomIn
¥ Zoom Ouk

[B8] show all Data F10
x7 Previous Zoom

F2
Fa&

Chrl+Z

Data Format

|7 S form

List Data Mode 3
T

Sawtooth Waveform

'7

Fig 3-69: Waveform Mode in the Square

Waveform.

4] Tothe Next Edge F1z

Go Ta 3

Square \WaveFarm + addEar... N AN AN
=i Delete Bar.., Alt+B
[v Sawtooth Waveform o

lgi Zoom E
™ Hand H
kg Mormal ESCAPE
g Zoom In Fo
¥ Zoom Out F&
[ show all Data F10
« Previous Zoom Chr+-Z

Data Format 3

Form Mode Square Wavefarm

List Data Mode

Fig 3-70: Waveform Mode in the
Sawtooth Waveform.
. ¢ O e I L
List Data Mode 4 " T:th::;i;us Fige Fip BB AOT  |ADE |ADG | AlO
Tlp ] Tothe Next Edge FLZ 4 s 4 4 ¢
. GaTo »

The data of Listing Display Mode are so many
to be convenient for users that it adds the
function of

B zoom E
displaying data changed dot. £ Hand H
The format for the data display: 'E toml EREE
All Data, Sampling Changed Lo -

Dot(Compression), Data Changed
Dot(Compression).

All Data: It is the present display mode.
Sampling Changed Dot (Compression):
Take the sampling changed dot as the
compression

data reference dot.

&, AddBar..

i Delete Bar...

Alt+A
Alt+B

| Showial Deta

= Preyious Zoom Chrl+2

F1D

Data Farmat

Lisk Drat;

‘Waveform Made 3

ode

d |~ alData
Sampling Changed Dot{Compression)
Data Changed Dot{Compression)

Fig 3-71: Show the List Data Mode: All Data,
Sampling Changed Dot(Compression), Data
Changed Dot(Compression).

Data Changed Dot (Compression): Take the
present data change dot as the compression
data reference dot .
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L

Tools
[ st . meeadrra—— x
¥ Color Setking. ..
Carnrmon Setup | Toolbarsl Shartcut Ke_l,ll Auto Savel
BUS Bus Property —Waveform Display Mode
> Refresh Protocal Analyzer " Sampling Site Display " Frequency Display
Ainalog Waveform 3
" Time Display & Hide time of wavefom
Hardware Funckion Configi..
Hardware Funckion Switch, .. —RulerMode————— Waveform Setting
Export: Hardware Configuration File. .. " Regular Ruler Wavetorm a0 -
[” Font Size m
— Comelated Setting
v Auto-Close ¥ Shaw the T Bar in the middle area

[ Shaw Gridline
¥ Shaow Taalip

— D ata Process

“what do you want to show when you prezz the Stop during the
unning?

= Keep pour data & Continue reading data

[¥ Check for Update Default |
k. I Cancel | Help |

Fig 3-72: Tools Menu

Height
i 4w | Height |3|] T|

Fig 3-73: Height Tool Box

Menu Bar: Tools

Menu ltem Detail Menu & Dialog Box

zl

Comman Setup | Toolbarsl Shortcut Ke_l,ll Auta Savel
—waveform Digplay Mode

= Sampling Site Display  Frequency Display
= Customize " Time Display % Hide time of waveform
 Ruler Mode————————— ‘whaveform Setting
" Regular Ruler Wavefarm a0 -

[~ Fort Size |12 v[

r Correlated Setting
v AutoClose [V Show the T Bar in the middle area
I™ Show Gridine
¥ Show Todltip

r~ Data Proce:

‘what do pou want to shaw when you press the Stop during the
Tunning’?

" Keep your data & Continue reading data

[¥ Check for Update Default |
oK I Cancel | Help |

Fig 3-74: Customize the workspace.
See Section 3.4 for detailed instructions.
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zl

Common Setup  Toolbars | Shortcut Ke_l,ll Auto Savel

 Toolbar

[w] Trigger Content Set
[w]Dizplay Mode

Trigger Delay
[w]Font Size

oK I Cancel | Help |

Fig 3-75: Toolbars Setting
B

Common Setup | Toolbars  Shartcut Keyp | At Savel

Commands: Current Keys:

It Aszsign |
Remove |

Diowan Section

End
Fat Reset All |

Erpart W aveform...

2 =l
Currently affected ta Select Mew Shorteut Key:
Dezcription;

+ ﬁ:\ Add Bar
Bar

Ok I Cancel | Help |
Fig 3-76: Shortcut Key Setting

E

Comman Setupl Toolbarsl Shortcut Key  Auto Save |

¥ Activate

File Name:  |LA
Save Path Name:

D:\BackupiLa Data e |

Repetitive Run

X Drata Display Menu Renewal Made
Tirne Interval

¥ Every Renewal

‘e Open the first file after stopping the
Run

aK I Cancel | Help

Fig 3-77: Auto Save Setting
See Section 3.5 for detailed instructions
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Color Setting x|
“Warkaround |Waveform|
Name | I Relating | Color =
avetorm BackGround C
List Background 1 r
List Background 2 r
Cursor r
Grid r
LUnknow Line r |
D efault Bus C I
Bus Text C |
List Text r I
Tirne Text r I
Signal Filter Bar r | =
Bus Error r ]
Color Setting . [ _lﬂ
L T
After the backaground iz
o o o 1 altered, conesponding color
o o 0 1 | automatically changes
o o o o1 according to the contrast
1 f 11 ratio
“when being printed, the
v background is white.

ak. I Cancel | Drefault | Help |

Fig 3-78: Color Setting.
See Section 3.6 for detailed instructions.

Bus Property x|
~Bus Setting
" Bus Color Confia).,.. |
I | Activate the Latch furchion a00 -
IRising Edge -

—Protocal Analyzer Setting

(& Protocol Ansfyze; Parameters Cofig) .« |

i ZEROPLUS LA CAM 2,06 MODULE ¥1,32,00{CNO1)
 ZEROPLUS LA HDQ MODULE W2.07.00{Ch01)

~ ZEROPLUS LA I2C MODULE ¥2.02,00(CNO1)

i~ ZEROPLUS LA SPT MODULE ¥1,13,00(CN01)

i ZEROPLUS LA UART MODULE ¥2,13,00¢CH01)
 ZEROPLUS LA USEL.1 MODULE ¥1.62.00(CMO1}

¥ Use the DsDp Find |

More Protocol Analyzer

[o]4 I Cancel | Help |

Fig 3-79: Bus Property

BUS
BUS Bus Property...

Bus: Activate the function of analyzing the Bus.

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

Activate the Latch function: Activate the Latch function.

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

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

Find: Find the desired Protocol Analyzer module. Users can
input the Protocol Analyzer name to quickly find the Protocol
Analyzer module from many Protocol Analyzers. After
inputting the first character of the name in the Find box of
Bus Property dialog box, the corresponding module will be
displayed in the Protocol Analyzer list box according to the
input character. See the figure below:
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Bus Property x|
Bus Setting
" Bus Color Config .., |
I ssctivate the Latch function 00 -
IRising Edge ae
~Protocol Analyzer Setting
& Frotocol Anakyzed Parameters Confid . |
 ZEROPLUS LA CAM 2.0B MODULE ¥1.32.00(CN01)
 ZEROPLUS LA HDQ MODULE 2.07.00{CN01)
i~ ZEROPLUS LA 12C MODULE ¥2,02, 000CkO1)
 ZEROPLUS LA SPT MODULE W1,13,00{CN01)
 ZEROPLUS LA UART MODLULE %2,13,00¢CN01)
 ZEROPLUS LA USBL.1 MODLULE ¥1.62.00(CMO1)
IV Use the DsDp l Find |
More Protocol Analyzer
Ok I Cancel | Help I

Fig 3-80: Find Editor Box

When you input “I” in the Find editor box, the Protocol
Analyzer list displays all Protocol Analyzers with the initial

character of “I”; see the below picture:

Bus Property x|
~Bus Setting
= Bus Calor Config)...
™| Activate the Latch Function A00 v
IRising Edge ¥
i~ Protocal Analyzer Setting
& Protocol snalyzer Parameters Config ...
i~ ZEROPLUS L [2C MODULE ¥2,02.00(CNO1)
IV Use the DsDp [Tt
More Prokocal Anakyzer
[a]4 I Cancel I Help

Fig 3-81: Find Result

4y BRefresh Protocol Analyrer

Refresh Protocol Analyzer

See Section 4.10 for detailed instructions.

Analog Waveform 3

[+ Single Analog Display
Mixed Analog Display

Tip:

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

Analog Waveform

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

The Analog Waveform can be divided into two kinds,
namely, Single Analog Display and Mixed Analog Display,

i01H|

altl =i
i |[romans =)o o= S5 | b S pgell |
TiEkELL N B Hegw [0 = g

Copiy Fos
Druply Runge 13001 -

AP =
0 Pan s =

ﬁi_q&p_%mwﬂmmﬁ

A-Bailom -
Compr it 10

B

S

PR
# a8
A1
m-_l_‘u_';i.u_-.-r.-l 4 2f

Fig 3-82: Single Analog Display
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" 10|
G0 Baled Toom Gim Des ek et =TT
e e e e e
RN IO i S R S O RO e I
‘::T'.&w 22 Conpiay Fos tne APou-don = A Tatom - I
Lo et Crnploy Fiasgm P2 8%a P e S-Tagom |+ ezl
"“““n ,LIL.' By o eyt B v e 2w mE
T 1 =il 1Y X] Ty Yy Yy Yy
- Giziaiciniclciisiaisiaialaialnislinls
- [ I " = T S e e e e BT s
-
-
o |
o
FL r—
o
& | |
P | T
# am
An | i
CTR— I S T 1 N -
Saany = o

Fig 3-83: Mixed Analog Display

Hardware Function Config...

Hardware Function Configuration: It can be used to
configure the ZEROPLUS Hardware Functions by users.
And the selected functions should be written into the
Hardware. (The Function is only available for the
LAP-B(702000X).)

Hardware Function Switch...

Hardware Function Switch: When the Software detects
that multiple Hardware Functions have been written into
the Hardware, users can switch the function among
multiple functions. (The Function is only available for the
LAP-B(702000X).)

Expart Hardware Configuration Fils. ., Export Hardware Configuration File: The functions
written into the Hardware can be exported and used
again. (The Function is only available for the
LAP-B(702000X).)
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Window

[&] Waveform Display
Liskirg Display

Hok Mews Window ]
Mawigatar...

Memory Analyzer ..,

Bus Packet List...

Skatistics \Windaw. .

Bl 8 1

Cascade
Harizantal

Yerkical
acreen Display »

v 1 LaDacl

Fig 3-84: Window Menu

Windows -
A | [

Fig 3-85: Window Tool Box

i
'I

Menu Bar: Window

Menu ltem Detail Menu & Dialog Box
A2 Fie Busimignal Trigger Run/Stop Data Took | window Help
DEE S | | T E |
- [ x & o] mE e o
Font Size I.I 2 j‘ Hot Mewis Window 3
= Mavigator... -
Scale:2816ns Display Pos:Ons = M & Anal
Total 819205 Display Range-70.4 ™ "M ANAYEEL..
£5) Bus Packet List...
Bus/Signal proup D || Fiter [ statistics Window... i
s NAUU o |- & | J Cascade
P x ® — Harizontal J
A0 01 i )
a Wertical
Waveform Display
& A02 410 &% fiee Screen Display 3
03 01 P ) v L Labocl
& A4 B0 ] @
# A5 A 3 ® L
# A6 A5 B ® |_
7 A7 407 = & |

Fig 3-86: Display Signals in Waveform Mode.

4%k Flle Bus/oignal Tngger Runjstop Data  Tools | window Help

0= |§H i B ‘ et | YWavefarm Display i |
=R =N ERSE )
3
Eont Size I1 ) j‘ Hot: News Window
= Mavigator... -
Scaledns Display Pos:0ns M finl
Total:3.182us C G (oo
5] Bus Packet List... —
ADD AD1 A2 £ Statistics Window. .. A
Address s s & v
Cascade
Listing Display = g0 . Hortzontal !
-6Ens
Aine 1 a 1 Vertical H
-d8ns i 1 1 Screen Display » 1
-44ns 1 1 1 1
-4lins 0 0 i LlaDocl:l 1
b I R R 1 i
-28ns 1 1 o 1
-24ns o 1} 1 1 1 1 1 1
-20ns 1 0 1 1 1 1 1 1
-16ns 1} 1 1 1 1 1 1 1
-12ns i} 0 i} i} 0 y
-Bns 0 0 i} i} 0 y
-dn; 1 0 I} I} 0 Iy
H 1 1 i i i i L
4ns a 1 a a [i] 3
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Fig 3-87: Display Signals in Listing Mode.

Window  Help
[&e] WaveForm Display e | IZEKHZ j
Listing Displany
Hik Mews Window Turn on
= Mavigakar -
Hot Hews Window 3 — H |7 Mews Ackivity
g Memory Analyzer ... [v  Production Mews
% Bus Packet List. .,

] Cascade J
Tip: . Hatizankal =
To let online users learn the latest :
Yertical

news, we add the Running—Text Ads

Skatistics Window, .. -200us !!S
1 |

Function Screen Display 4
Turn On: Start the Running-Text Ads v 1 LaDocl:d
function. 2 LaDoc1:2
News Activity: Let users learn the
activities of our company.
Production News: Let users learn Fig3-88: Running—Text Ads Function
the latest products of our company. B ipcrur LA (PerowC 0000 s0s)lsbackt) sz
Note: T:Ts:w;_?..’m ma T»m [ =] & fesmane o] ][50 <] e e pge rT_{‘"'#

I - /[y & B e O L M sl e e I
If both News Activity and ol el B e e
Production News are turned "”.";mn [gf[;”-;,?,q:"% R TR T
on. The Running-Text Ads B s 17T OO LT T
will play News Activity prior i
to Production News, and the g =
news is played in order; the =
whole process plays oa |
repetitively. e

— il | sfal | sllel 1 = muﬂ
Fig3-89: Display Hot News Window in the window

interface

= Favigator

Tip:

The Navigator Window is
displayed under the waveform
display area when activating the
Logic Analyzer. The Navigator e -gim
displays the waveform length of all D el e e e e
the captured data; it only can display FoiSen [i7_]
the waveform of the data of four LR A T T, TS e BN

channels. In the Navigator Window, «E [wil st

Donpiy Fos tne A Pos Bt = ATaben - W iIom -
Conpley Rbage-TRAst D Panien = WTetom - o finte 1

users can click the Left Key of the
mouse to select the waveform

randomly. The selected waveform v =
keeps pace with the waveform in the o
waveform display area. The size of il Wl 5 o

e T ==
proportion to the Zoom Rate; the

larger the Zoom Rate is, the smaller

the size of the selection frame is. = EE—
Users can also click the Right Key of Fig 3-92. Navigator Window under the waveform display
the mouse to select the displayed area
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TR E gl
Al x|
D@ & &R LA - - - =| 4+ 4 page 1

i & E-!kh EIF i.!'E..El.L.l.ﬂh m =] g
Powsss [i7

mnmn Donpiny Fow: 1 0T AP A = T A-Briiom =

channel.

Fig3-93: 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
abw MW%H"—N aldl
DEE & &5 ae e 'fm“'l__h*‘h-
@@ onN- foiim 4% oEREL Mww e [0 =] [T

A-Be iz =
c o

Fig3-94: Select Channel button
After clicking the Right Key of the mouse, the Select Channel
dialog box will pop up as below.

wlA00[A00] -
Wla01[A01]
Wlanz[Aa0z]
Wla03[A03]
[lan4[A04]
[]a0S[ACS]
[lAD&[A0E]
[1a07[A07]
[lans[A0s]
[lana[a09]
[la10[a10]
[lat1[at1t] —
[la1z[a12]

8130a13] x| Cancel |

Fig3-95: Select Channel dialog box

In the Select Channel dialog box, users can select the
channel which users want to display and select four
channels at most, the defaulted channels are A00, A01, A02
and AO3 (there are four channels in total).

e e ] 3o v | et | it | s | N | | oot ]

g Menory Analyzer

Fig 3-96: Memory Analyzer Interface
S7 FMO7I14A
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See Section 4.11 for detailed instructions.

._E: Paclet List
Tip:
Setting: Set up the packet list.
Refresh: Click it, the content in the
packet list will be refreshed.
Export: Users can use the fragment
to work, record and analyze the
packet list data. As Export, according
to the packet list arrangement, it
exports the text file and the csv file.
Synch Parameter: Open the Synch
Parameter Setting dialog box.

- I— =
L I a-- 5 i‘* |
A iSE TR Rl (e F':'glm;_

Titw B 18 M“ﬂ AECN LT R :‘I’:: :
o
= L]
S T TP ML L L s
Cascade I s
|
® D ' I
Horizontal
Areap.r
i o | || rew
] L 3 = L] L] ]
= L o J 3
® - L] 3 .
L] L ] - " 5
x 8 X al v
Vertical - = N
L. ]
L »
S =
=
; g b |l o]
S [ E— =3 Ve |
Fig 3-100: Align workspace(s) Vertically.
Screen Display: When there are two displayers connecting,
Sereen Display k

users can select

, Double Screen Display, to display
waveforms on both two displayers;

it is convenient for

58

FMO714A



@ﬁgﬂﬁﬂﬁmﬁpﬂﬂa The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User's Manual Ver. 3.10

' Double Screen Displaw
' First Screen [isplay
' Second Secreen Display

displaying more waveforms. *, First Screen Display, or

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

= Stopwatch Function:
'.d The function will show at the right corner of the bottom of the
AR 9N a screen while sampling data. It times from users pressing the
= uJ-uucy — ensured key at the Bus Property dialog box to Bus insert
=] Wait [~ sending back the analyzed data. It has five functions as
= following: Time of waiting for triggering,
[Waiting.,  |Conmected i

Time of triggering success, Time of sampling data,

Time transmitted to computer after sampling data finished,
Time of Bus data overloading.

Fig3-101: Stopwatch Function

Help

ZERIDPLIUS Lagic Analveer Help F1
Kevboard Map
Froblem Feedback
% about ZEROPLUS Logic Analyzsr
About FEROPLUS Mare Prokocol Analyzer

Fig 3-102: Help Menu

Menu Bar: Help

Menu ltem Detail Menu & Dialog Box

- et M Bl ey
o & Foom

e 4 e e @ ZEROPLUS

* wdacion ta Loge Aralpes -

LAP

Efﬂ%ﬁu@_w Manual
ZEROPLUS Logic Analyzer Help F1 :
Framres
.t Imstallation " _'!:’
Open ZEROPLUS Logic Analyzer Help file.
-10/x|
Eevboard Map

Fig 3-104: The table of Keyboard Map.

Problem Feedhack Report a.problem to the service e-mail at:
service 2@zeroplus.com.tw
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About ZEROPLUS Logic Analyzer 5[

LAP-B Series
wersion : Standard_v3. 10{CNOZ)
S{N:

FRHERAREAS

Zeroplus Technology Co., Lid.

The Information of the Wersion

ZEROPLUS®

G P e e LAP-B Series Standard V3.10

Welcome to use ZEROPLUSE Logic Analyzer. The document

inchides the version information of the software.

Detailed description invites reference company website
Capryright(€) 1997-2011 ZEROPLUS TECHNOLOGY CQ., LTD:
Website: htto:/iwwmw, zeronlus.com b

Fig 3-105: Copyright About ZEROPLUS Logic Analyzer.

About ZERDPLUS More Brotocol Anslyzer Open the website of ZEROPLUS to know more modules.
ZEROPLUS Logic Analyzer

Tip: i|

The function of Software Version © _

Information Display for . ZEROPLUS*®

ZEROPLUS LA means that the m LAP-B Series Standard V3.10

software will open a small window X

which displays the software 0 Welcome to use ZEROPLUS® Logic Analyzer

Version, new functions and bug ;! The document includes the version mformation of

modifications when activating the % the software.

software. It is convenient for users o Il

to know the information of the 2 show tps ot Startun Closs

present software version. Fig3-106: Software Version Information Display Window
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Menu Item

Detail Menu & Dialog Box

Right-key Menu on Bus/Signal
Column

The Right Key menu is added on the
basis of the Bus/Signal menu. So the
function of Sampling Setup, Channels
Setup, Bus Property, Group into Bus,
Ungroup from Bus, Format Row and
Rename are the same as those in the
Bus/Signal menu. And the function of
the Analog Waveform is the same as
that in the Tools menu.

i, Sampling Setup ...

i, Channels Setup ...

245 Bus Property ..
Analog Waveform k
Heverse

Ctrl+G
e

Group inko Bus

Wnaroup From Bus

Add Channel ...

Copy Channel

Delete Channel

Delete all Channels
Restore Defaulk Channels

Forrmat Fuow »

Rename:

Fig 3-107: Right-key Menu

Feverse

Tip:

This function of Reverse is used to
reverse the collected signal. Change the
High Level into the Low Level; change
the Low Level into the High Level. The

BT R twow R Dae fmh g e
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Reverse of Waveform Mode displays L o o TR
with the dashed, so it is easy to ‘u EB KN i
distinguish. o '
e o g | = — o
Fig3-108: Reverse Function Displayed in the
Waveform Window
Add Channel x|
Chanrel: I.-'i'-.EIEI j
#dd Chanmel ...

Cancel |

column

Fig 3-109: Add the required channel in the Bus/Signal

61

FMO714A



FREBIR (A ARAE

Zeroplus Technology Co., Ltd.

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

Copy Channel

ZEROPLUS Logic Analyzer

X

L] ": Do ywou wank to copy the channel 7
L

Zancel

Fig 3-110: Copy the selected channel in the Bus/Signal

column

Delete Chanmel

Delete 411 Channels= |

BRestore Defanlt Channels

Right-key Menu on the Waveform
Area

Tip:

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

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

ZEROPLUS Logic Analyzer

X|

' "-n,, Do wou wank ko delete the channel 7
L

Cancel |

Fig3-111: Delete the selected channel in the Bus/Signal

column

ZERDPLUS Logic Analyzer

|

! E All the Buses and channels will be deleted, Do vou want ta continue?
L

Cancel |

Fig 3-112: Delete all the Buses and channels in the

Bus/Signal column

ZEROPLUS Logic Analyzer

x|

] E Al the Buses and channels will restore ta the default. Do you want ba continue?
.

Cancel |

Fig3-113: Restore the deleted Buses and channels in the

Bus/Signal column

P& Find Data Walue ... Ckrl+F

=1 Find Pulse Width. ..
Go To
Place
add Bar

Bar

-1

ki Zoom
£ Hand
W Morrnal

(&g Show all Data Fin

wy Prewvious Zoam Chr|+Z
Data Format g
Waveform Mode 3

Colar ..,
Bus Mata Caolar, .,

Bus Single Data Color. ..

Fig3-114: Right-key Menu on the

waveform Area
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Flacs 0 Place & Bar
Flacs E Bar
Flace IS Bar
Flace Dp Bar

Place More. ..

The Right-key menu on the waveform
area adds the function of Place Ds Bar
and Place Dp Bar. However, the
functions are only used after the Ds and
Dp Bars are activated, otherwise they
will be disabled. These functions are the
same as those of A Bar.

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

For example, open “Select an Analytic
Range”, select the special position,
“-10”, and then select “Place Ds Bar”.
See the figure in the right column.

+  hdd Bar

Bar
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.

More Functions on the Waveform
Operation Area
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Fig3-116: Add a Bar on the waveform area
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Tip: e e o : e _
When the mouse is placed at the name ;?::"_f:l':;’é'-?s?ﬁ?" T P AT e e o
of the current Bar, the Bus state data B e PR i e I e
which belong to the Bar in the current b ihe v e e e, B
position will be displayed. See the £
image in the right column.(the data of A =3
Bar in the position of Port A, Port B, Port n
C and Port D are respectively 0X0056, o
0X0000, 0X0000 and 0X0000). 4

;‘_”l";;uumﬁ:l 4 o

Fig3-117: Display the Bar State window

Tip: x|
The function of Bar Width and
Connection Settings can be used by the IV Activate Connection

Bar with the Ctrl key, and the way of
using those functions are the same as
the function of the file check in

[V Activate Width: 15 ns

The min walue of the width is limited by the sampling frequency,

WINDOWS. Click the Ctrl key and the EpminwEint (s

connected Bar synchronously, then cancel |
double-click the Bar; the Bar Width and

Connection Settings dialog box will Fig-118: Bar Width and Connection Settings Dialog Box

appegr. And the Ba'r Connection . Activate Connection: Select whether activate the
function can be activated by the dialog function of the Bar connection.

box, and the width between bars can be | actjyate Width: Set the width between the connected
set as users’ requirements. After bars. and the unit is set as ns

finishing those operations, many bars : T - it
can be moved at the same time. IO AE R S e B e e S s
CEICE IEIEST B SELIE R B e [0 ] [T e |
e e L e D Nt L
o ot . W ok ! T, R
S [EHE
o T = e
v [ Lassumd 812 2 o
- 1o -
oo
o -
o
o
o W
;‘_ﬂnl,'.';l.lﬂ:l.!;i.'l 1 o

Fig-3-119: Drag more than Two Bars (The widths
between A Bar and B Bar, A Bar and C Bar are set as
15ns.)

Note: When any of the three bars is dragged, the A Bar, B
Bar and C Bar will move synchronously.
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Find Data Value is a very useful tool to help the users to find data on the received signals.

Step 1.
Step 2.

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

Click the Find Data Value [ icon; the dialog box of Waveform-find will appear.

The Bus/Signal listed on the pull-down menu represent the status of the Bus/Signal column as shown in Fig 3-120.

Buz/Signal
Part &

Waveform-find

Bus/Signal Mame:
Port &

Buz/Signal

Waveform-find

BusjSignal Mame:

[+~ PartB

& 805 00

A11 A1

Fig 3-120

Step 3. Choose the character for Find. The list of characters depends on whether it is a Bus, Signal, or the protocol analyzer such
as 12C, UART, SPI, etc., which is being searched (See Figs 3-121, 3-122, 3-123, 3-124, 3-125, 3-126, 3-127, 3-128 and

3-129).

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

Protocol Analyzer: Choose the segments bits of the protocol analyzer (Select the protocol analyzer item and enter the

value for Min Value or Max Value).

Signal: Choose among Rising Edge, Falling Edge, Either Edge, High or Low.

ﬂ x
™ Activate the Function of Chain-Data-Find I Activate the function of Chain-Data-Find
Bus/Signal Marne: BusiSi me:
A0 7| _mest | previous | cese | | [(am0 7| _mest | previous | ciose |
Min Yalue: Max Value: Bus Tkem: Find: Min Yalue: Max Value:
| |F | Data G
When Found: Statistics Stark At: hen Found: Statistics
m Shatistics O - j tatistic:
I o I o
Fig 3-121: Waveform-find Dialog Box of the Logic Signal
zn ﬂ
™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
E me: Brsﬁlgmms{ne:
BusZ ) j Tt | Previous I Clase I IQUSZ , j Tt | Previous I Clase I
Busl Min Yalue: Maix Yalue: Bus Ttem: : e Maix Yalue:
AQD
a01 =] oo [FF IData [FF
alz
ADZ when Found: Statistics Stark At H: Statistics
m Statiskics Ds j Statiskics
I a I a
Fig 3-122: Waveform-find Dialog Box of the Logic Bus
x x
™ Activate the Function of Chain-Data-Find I Activate the function of Chain-Data-Find
Bus/Signal Mame:! BusSignal Name:
j Next | e — I Close I 12C j HMext | Previous | Close I
Min Yalue: Mas alue: Bus Ttem: Find: Min ¥alue: Max Yalue:
. : s
| [ DATA =) =l [Free
Start
Statitics ADDRESS d Ak When Found; Statistics
When Found: ] Read Skatisti
m Statistics Write j I’q j ﬁl
[=a's 0
[o | [anack

Fig 3-123: Waveform-find Dialog Box of the Protocol Analyzer 12C
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Waveform-find B3| waveform-find x|
™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
Busjsignal Mame: Busjsignal Mame:
G B ) j Mt | Previgus I Close I DA - Mt | Previgus I Close I
T
Min Yalue: Max Yalue: Bus Item: T Nin Yalue: Max Yalue:
I [F [[5tare | [risingEdge =] | [F

Falling Edge
End|citper Edge

her| Found: Statistics

ﬂ Statistics
o I a

When Found: Statistics Start: At:

m Statistics IDS—_
I 1}

Fig 3-124: Waveform-find Dialog Box of the 12C Signal
K zl

I Activate the function of Chain-Data-Find
E i me:

Mext | Previnusl Close I QUART ) j Mext | Previnusl Close I

Min Yalue: Max Value: —Des-ltam—iﬂd\ Min Yalue: Max Value:
| FrFF Data == = | FrFF

Linkncw

Statistics Start Ak When Found:

&I

I— Odd Party ﬂ IA j
o

Skop

Statistics

tatistic:
I 1)

J

Fig 3-125: Waveform-find Dialog Box of the Protocol Analyzer UART
x| x|

™ Activate the Function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
BusjSignal Mame: BusjSignal Mame:
j Mext | Previous I Close I ( I ADD ) j Mext | Previous I Close I
Min Yalue: Ma Value: Bus Item: Find: Min Yalue: Ma Value:
Joo [F I Data j IR\sing Edge || [0 G
Statistics FalngEdge | Statistics
When Found: Start Ak End gty Edge hen Fourjd:
m Statistics Ds ; d Statistics
I a
\ /

Fig 3-126: Waveform-find Dialog Box of the UART Signal
K B

™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
Busjsignal Mame: Wme:
J Mext | Previous I Clase I Pl J > Mext | Previous I Clase I
Min Yalue: Max Value: SPL Min Yalue: Max Value:
SCLK
[oo [Frer a5 =] oo [Frer
When Found: Skatistics AQ3 When Found: Skatistics
L 04 L
m Statistics als ] m Statistics

Fig 3-127: Waveform-find Dialog Box of the Protocol Analyzer SPI
= B

I Activate the function of Chain-Data-Find I Activate the function of Chain-Data-Find
EBius/Signal Mame: EBius/Signal Mame:
G SCLK ) j Mexk | Frevious I Close I SCLK j Mexk | Frevious I Close I
5PL Min Yalue: Max Value: Bus Item: Min Yalue: Max Value:
[oo [F | Data 0 [F
When Found: Statistics Start: At: her| Found: Statistics

I a j tatistic: IDs
I a

j tatistic:
IU—

Fig 3-128: Waveform-find Dialog Box of the SPI Signal
x| x|

™ Activate the Function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
BusjSignal Mame: BustSignal Mame:
( |SFI ) j Mt | Previous I Close I QSFI ) j Mt | Previous I Close I
T
Bus Item: Find: Min Yalue: Ma Value: Bus Item: in Yalue:! Ma Value:

x| Joo | FrFF IData = =] Jdo | FrFF

When Found: Statistics Start At: gher| Found: Statistics

Jos =] Jor : =l [a = _statisics | s = ot In Fan ] = _Statistics |
[o [o
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Fig 3-129: Waveform-Find Dialog Box of the Bus Item of the SPI Signal

Step 4. Choose the position to start the search by selecting one of the following:

Start At: Ds T, A, B, C; End At: Dp, A, B, C, etc.. Then click Next or Previous to search it.

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

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

Note:

i

It is available only when searching through a Bus.
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Fig 3-130: The A Bar is placed at the 0X69 of Bus1 where the condition
of the Waveform-find is set. The Statistics of the Waveform-find is “16”.
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Fig 3-131: The C Bar is placed at the 0X6A of Bus1 where the condition of the
Waveform-find is set.
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< ZEROPLUS LAP-B(702000)(S/N:000000-0000) - [SPLals] —10) x|
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) v b!:
Bus/Signal s Il 438.159912:2,1835] Sy, 3,428878ys, 4.674236s | 5.919585us, 7,164954us, BA10313ys, 968
= (5A1 I
i # || ® [ o
semdl ® ® | 10 002KHz
# A2 K ] Waveform-find x|
A3 4 i ] [™ Activate the Function of Chain-Data-Find
Bus/Signal Mame:
oA bl X | IPortA j | hext | Previous | Close I
# A0S ] ] b Find; Min Walue: Max Value:
— ( [ )
#A0s A5G b [pata l _ﬂ |- l;llllz\ l [Free ||
& A7 4 o % Start At End At then Found: Statistics
o 5 os =] [or 1 [ FI Statistics
P - 5 Address: 0 1
& 810 2 % =
a1t 4 % =
& A12 4 % =
SR | id
«| (I 21K K T »
Ready [ [End | DEMO v

Fig 3-132: The B Bar is placed at the 0X12 of Data of Protocol Analyzer SPI where

the condition of the Waveform-Find is set.

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 [j and an interface like. Fig 3-133 or Fig 3-134 will pop up.

|
Channel Selection...l Column Selection... |Conditi0n Parameter...l ‘Warning Parametet. .. | Refresh | [~ statistics Filker
Channel | Full Period | Positive Per... | Megative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pos |
A00 1020 1020 1020 a a a Ds Cp
A1 514 514 514 u] u] u] Ds Op
ADZ 257 257 257 u] u] u] D= Dp
AD3 128 128 129 u] u] u] D= Dp
A4 5] 5] =] a a a Ds Cp
A0S 32 32 33 u] u] u] Ds Dp
AlG 16 16 17 u] u] u] D= Dp
AD7 g g 9 u] u] u] D= Dp
A0S a a 1 a a a Ds Cp
A09 a a 1 a a a Ds Cp
AlD u] u] 1 u] u] u] Ds Dp
All u] u] 1 u] u] u] D= Dp
AlZ u] u] 1 u] u] u] D= Dp
A13 a a 1 a a a Ds Cp
Al4 u] u] 1 u] u] u] Ds Op
AlS u] u] 1 u] u] u] D= Dp
| | |

Fig 3-133: Statistics Window
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FortSize  [12 -]
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Total:16.384us Display Range:-200ns ~ 200ns B Pos:120ns + B-T=8333MHz |+ Compr Rate:MNo
Group O . ! -
Bus/Signal LeveIDEl Filter .‘ L MBns ns Bns -4ng , A0ns 80ns ns 1E0ns
T, By, A0, Ong ,  8ne  , Ts, P
T EN U—IJ—IJTJ—L—IJ—U—UTJ—U—U—L—U—UTJ—U—UU—U J—IJ—IJTJ—IJ
el s | 2 QT T LT TLA LT L r =
& 02 202 K X
ﬁAUE B |l
& A04 204 K X
# 805 400 d % I =
< 5| 3Kl 3Kl 3Kl 1 D
* | channel Ss\ectiun..‘l Column Selection. .. ICunditiDn Paramster‘..l Warning Parametsr.‘.l Refresh | ™ Statistics Filter
Channel I Full Period | Positive Per... I Negative P... | Conditional ... I Conditional ... | Conditional ... | Stark Pos | End Pos | Selected Data | -
AD0 1020 1020 1020 0 a 0 Ds Dp
A0 514 514 514 0 a 0 Cs Dp
A0z 257 257 257 1) a 1) Ds Dp
ADS 128 128 129 0 a 0 Ds Dp
A04 5] 64 65 0 a 0 Cs Dp
ADS 32 32 33 1) a 1) Ds Dp
A0E 16 16 17 0 a 0 Cs Dp
D7 g 8 9 1) a 1) Ds Dp
ADS a 0 1 0 a 0 Ds Dp
A09 a 0 1 0 a 0 Cs Dp
AlD a 1) 1 1) a 1) Ds Dp
ALl a 0 1 0 a 0 Ds Dp
AlZ a 0 1 0 a 0 Cs Dp
Al3 a 1) 1 1) a 1) Ds Dp o
Ald a 0 1 0 a 0 Ds Dp LI
Ready [ [End DEMO v

Fig 3-134: Logic Analyzer with Statis

tics Enabled.

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

Channel Selection

Channel Selection

1514131211109 8 7 & 5

x|

4 3 2 1 0

Patt WV VIV IV IV VYV
Pt WiV IVIVIvIVIVIVIVIVIVIVIVIIV
PartC W W W [V ¥ ¥ v v ¥ ¥ v v ¥ ¥ [ v
Porth WV VIV IV IV VIV VYV

Clear all | (0]

Zancel |

Fig 3-135: Channel Selection. Allow the choice of pins in which port

will be included in the statistical analysi

Column Selection
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Column Selection x|

[+ Full Period

[+ Paositive Period

[+ Megative Period

[v Conditional Full Period

[v Conditional Positive Period
[+ Conditional Megative Period
[+ sStart Pos

[v End Pos

v Selected Data

Ik I Zancel

Fig 3-136: Column Selection. Allow the choice of items which
will be considered in the statistical results.

Condition Parameter

Condition Parameter x|

V¥ activate conditions setting;
— Conditional Full Petiod

I 16ns <= Time <= I 16ns

— Conditional Positive Period

Ian <= Time <= | &ns

— Conditional neqative Period

Ian <= Time <= | &ns
Ik I Cancel |

Fig 3-137: Condition Parameter. Allow the setting of time intervals for Conditional Full Period, Conditional Positive Period and
Conditional Negative Period.

Statistics Window E|
Channel Selection...l Colurn Selection... |C0nditi0n Parameter...l ‘“Warning Parameter. .. | Refresh | [~ statistics Filker

Channel I Full Periad I Pasitive Per... | Megative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pas |
A00 10z0 10z0 10z0 u] u] u] Ds Dp

AOL 514 514 514 u] u] u] D= Dp

Alz 257 257 257 u] u] u] D= Dp

A03 128 128 129 a a a Ds Cp

A4 o4 o4 65 u] u] u] Ds Op

ADS 32 32 33 u] u] u] D= Dp

AlG 16 16 17 u] u] u] D= Dp

A07 g g 9 a a a Ds Cp

ADG u] u] 1 u] u] u] Ds Op

A9 u] u] 1 u] u] u] D= Dp

Al u] u] 1 u] u] u] D= Dp

A1l a a 1 a a a Ds Cp

Atz u] u] 1 u] u] u] Ds Op

ALS u] u] 1 u] u] u] D= Dp

Al4 u] u] 1 u] u] u] D= Dp

415 a a 1 a a a Ds Cp

1 | |

Fig 3-138: The Numbers of Data Qualified by Condition Parameter

70 FMO714A



FREBIR (A ARAE

Zeroplus Technology Co., Ltd.

Warning Parameter

Warning Parameter

I iackivate Warning Sekting:

Conditions

Pir M
¥ Period v |1EIus v |1E|E|us
© Frequency [~ [10kHz ™ | 1ookHe

o]

Cancel

Fig 3-139: Warning Parameter. Set the conditions which will be marked to call users’ attention.

Statistics Window E|
Channel Selection...l Column Selection. .. |C0nditi0n Parameter...l Warning Parameter...l Refresh | [ statistics Filter
Channel | Full Petiod | Positive Par. .. | Negative ... | Conditional ... | Conditional ... | Conditional ... | Skark Pos | End Pos -
A00 1020 1020 1020 1] [a] [u] D= Dp
A0l Si4 514 S14 1] ] u] D= Op
A0z 257 257 257 1] ] u] D= Op
A3 125 128 129 1] ] u] D= Op
A4 B4 64 63 1] ] u] Ds Op
A03 32 3z 33 1] ] u] Ds COp
A0G 16 ] 17 o ] o] Ds Dp
a07 g g 9 1] 0 [u] Dis Op
A0S a 1] 1 1] 1] a Dis Op
a09 a 1] 1 1] 1] a Dis Cp
a10 a 1] 1 1] 1] a Dis Cp
a1l a 1] 1 1] 1] a Dis Cp
a1z a 1] 1 1] 1] a Dis Cp
A3 i i 1 i 0 i Ds Dp =
Al4 u] 1] 1 1] ul u] Cis Cp -
| | vl

Fig 3-140: 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, and how to modify the Correlated Setting.

EB ZEROPLUS LAP-B{ 702000){S/N:000000-0000) - [LaDoc2] 131
4@ File Bus/Signal Trigger Run/Stop Data Tools Window Help -|55|
D2 E S||% & %[ & & B b [k -] @[[1zmae ] oo [[50% ] S page I ][ i
NEE I e B L regrt [30 -] [TiggerDely [
FortSize  [12 -]
Sraler] 25MHz Display Pos:0ns APos-120ns |~ A-T=8333MHz [~ A-B=4167MHz |+
Total:16.384us Display Range:-200ns ~200ns B Pos:120ns/~ B-T=8333MHz |~ Compr-Rate:No
G 1} , A B
Bus/Signal Lé?,.:fu Filter .‘ ,, 180 -'Qﬁns Bns -4ng Fs A0ns 80ns Q‘ans 160ns !Z
e || = =]
& A0 AT I b4
. o A02 402 I b4
A03 402 i %
& AD4 A0 jd =
& 205 400 ] ]
& A5 A0E ] ]
& 807 07 ] ]
& 808 A2 % ]
- # 409 403 ] ]
. & 210410 ] ]
A11 &1 ] ]
- B2 412 ] ] —
- & A13 413 ] ]
e #F A14 B14 5 =
. IS BIK |4 I »
Ready [ [End | DEMO 4

Fig 3-141: The Interface layout Shown in Default Settings.
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34.1 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.3-142.

L — x

Color Setting... - T y y |
o= St
EUS Bus Property — Waveform Dizplay Mode
v Refresh Protocol Analyzer € Sampling Site Display © Frequency Display
Analog Waveform »
" Time Display £ Hide time of waveform
Hardware Function Canfig, ..
Hardware Function Switch, .. —Ruler Mode—————————— Wavetorm Setting
Export Hardware Canfiguration File... ™ Regular Buler “wavefom 30 -

[~ Fort Size |12 v[

— Comelated Setting
¥ Auto-Close ¥ Showthe T Bar in the middle area
[~ Shaw Gridline
v Show Toaltip

r Data Proce:

Wihat do pou want to show when pou pregs the Stop during the
uRRing?

" Keep your data & Continue reading data

¥ Check for Update Diefault |
QK I Cancel | Help I

Fig 3-142: Customize the Display Mode by Using the Tool Bar

£B 2EROPLUS LAP-B(702000)(S/N:000000-0000) - [LaDoc2]

44 Fle Bus/Signal Trigget RunjStop Data Tools  Wwindow F @‘ Sampllng Slte DlSpIay
D H 8|6 & R
ml e e & -|[8 : . .
L. EE @] - [fone t4) Time Display
<&y Time Display
fir Sampling Site Display Digplay Pos:Ons
Frequency Display Display Range-200ns ~ 201 H
- [@] Hide time of waveform il % Frequency D|Sp|ay
oS grTET Filter K
= Level r. oo AEE,
7 %] Hide time of waveform
& ADT AT Y
& Al2 A02 ] X

Fig 3-143— Tool bar

Waveform Display Mode — There are four display modes to determine the method of capturing data from sampling: Sampling Site
Display, Time Display, Frequency Display and Hide time of waveform.
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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. 3-144:

x

Comman Setup | Tn:n:nll:narsl Shartcut Ke_l,ll Auta Savel

— % aveform Dizplay Mode
" Sampling Site Dizplay £ Frequency Display
i~ Time Digplay " Hide time of wavetarm
— Ruler kMode =W aveform Setting
™ Regular Buler Waveform Height |30 =
£ TimesSampling Site Fulsr [ Font Size 12 =

Fig 3-144: Ruler Mode

Regular Ruler

. - -f:.vl -10 S5 “ 3 10 'IBJJ a Pa) I.‘

Fig 3-145: Scales in Regular Ruler

Time/Sampling Site Ruler

. -Ahs 1’?&145 -100us s M Slus 100 15}345 s Bz Il‘

Fig 3-146: 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

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

x

Comman Setup | T-:u:ull:uarsl Shortcut KE_I,II Auto Savel

— % aveform Dizplay Mode
" Sampling Site Dizplay £~ Frequency Display
" Time Display £ Hide time of wavefom
— Ruler Mode — % aveform Setting
" Regular FBuler “Waveform Height |30 -
£ TimesSampling Site Rulsr [ Font Size 12 =

Fig 3-147: Waveform Setting

Waveform Height = 18 Waveform Height = 40
Bus/Signal e B | et Co it 1
4 -0 [ N gy Ny e By ey y ] i |J | J
# A1 401 z | e N S BNy  ImM T 1T
o R AT o || _.| a—|_ !_! L
A03 403 At
AD4 A0 e
& 405 L0 X A
# AB A5 &
£ BT L0 2 AD4
& A8 A0 &
# 403 004 [] F AN
saomo | F ] —
AT1 411 2 2 s i 1l 3
Fig 3-148-1 Fig 3-148-2

Fig 3-148 — Examples of Waveform Height
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Correlated Setting

e following settings.

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

- Caorrelated Setting
v auto-Close
[ Show Gridiine
[¥ Shaow Tooltip

¥ Show the T Bar in the middle area

—Data Process
What do pou want to show when pou prezs the Stop during the
fLrring'?

" Keep your data ¥ Continue reading data

[v Check for Update

Drefault

()% Cancel Help
Fig 3-149: Correlated Setting
Bus/Si gnal Kz‘gg Filter '. L Ciesss | e -‘U 519
_____ /o 2 ] 1T 1]
_____ ENEl N N
_____ B =T =T
..... 03 b &
..... T b 5
Bus/Signal Jrowp 0| Fider '. L toss | st Ifsl‘hljsls‘ o
2o ginEgEniy
AD3 e g
- g e g

Fig 3-150: 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 A02.
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T UL
T L LT

T ]
T T T LTI T

Fig 3-151: Gridlines

Show Gridline - The gridline will be displayed in the waveform display.

AT T T T
J UL T

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ_ﬂj
SHEEEE SN

Fig 3-152: Tooltips

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

Show the T Bar in the middle area -Show the T Bar in the middle of the Waveform Display Area after triggering.
Check for Update: The Logic Analyzer software will automatically check for updates when being started.

Default: All the settings of the Common Setup will return to the initial settings.
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3.5 Auto Save

To save captured data for a long time, users can use icons on the tool bar/box, or the menu.
For the dialog box, go to File menu to click Auto Save or go to Tools bar to select Customize and select Auto Save. See Fig.3-153.

x

Comman Setupl Toolbalsl Shortcut Key  Auto Save |

v Activate
[ Mew Chrl-r )
File: M arne: ILA
= Cpen... CtrH-0
Close Chrl+F4 Sawve Path Name:
& Save Ch+5 ID:\Backup\LA Dats |
Save hs..,
Auko Save Repetitive Run
i | [rata Dizplay Menu Renewal Made
[F~ Export Waveform..,  Ctrl+Shift+E ime Inferval
; ¢ Evem Fenewal
[ZF Export Packet List... |1— IE
o Capture Window. ., Chrl4+C r Open the first file after stopping the
— Run
Language »
&h Print... Chrl+P
Prink Prewview
Recent File
Exit oK I Cancel Help
Fig3-153-1: Auto Save on File Menu Fig3-153-2: Auto Save of Customize

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 working 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 selectable 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 Repetitive Run is activated, the wave form 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.

DBackupiLA Data =1oix|
Fle Edt View Fgvortes Tools Help | &
- V. -‘I -
Deack - () - T | ) ssach Folders | [137]
| Address [0 prigackuplia Data =
- T = o
— L Lo
bee 8K
(29 Make & new Folder e : e

@ Publish this Folder to the LA(3).als LA(4).als
Web k. AL5 File L AL File
7 share this folder Frmre 568 Ry 0K

LAGS).als Latehals
Other Places % - A5 Fil | L5 Fie
R 10KE o 10kE

© berken La7).als La(g).als
() My Documents L aL5File | ALSFie
[ shared Documents R 10K M 10KB

@ My Computer LA(10).als LACt ).k
&3 My Network Places b AL5 Flle | Gt Fis
Ry 1068 T 10KB

; ” LA(12).als LAC1 ). als
Details & | s Fle L AL5 File
feri= RUL S 0kE

La(9).als
b ALS File
e 10KB

=

13 abjects 112 KB | 9 My Computer 7

Fig3-154: Auto Save
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3.6 Color Setting

To modify Color, click Tools->Color Setting.

x
Workaraund |Wavefurm|
Mame | I Relating | Calar 1=
aveform BackGround r
Lizt Backaround 1 I
Lizt Background 2 r
Curzor r
Grid r
LInknow Line r
Default Bus r
Buz Text I
List Text r
Time Text r —
Signal Filker B ar I
Bz Ermor r
D Ereme Tt - hd
4 [ |
Preview .
After the background iz
o a oo altered, coresponding colar
o 1 Ba a0 0 o1 | automatically changes
r i o oo according to the contrazt
10 10 10 ’ ’ ’ ’ ratio.
YWhen being printed. the
4 background is white.
(] I Cancel Default Help

Fig 3-155: Workaround and Waveform Setting

Workaround Color — The workaround color of the Logic Analyzer and the text.

YWhork around | W avefarm I

Mame | ™ Relating | Color | =
aveform BackGround |
Lizt Background 1 r B
Lizt Background 2 I B
Cursor r
Girid r
Ilrik.now Line r B
Default Bus I B
Bus Test - I
Lizt Tt |
Timne Text [ |-
Eusz Emar I I
Buz Emor Text r
Ciyead Filkae B ar [l I | Llj
4

Fig 3-156: Workaround Color Menu

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 all Buses, Signals, Cursors , Grids, Unknown Lines, Default Bus, Bus Text, List Text and
Time List(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; users
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can select other items at the same time, then the selected items will be changed into the same color. So it is convenient for users to
change many items into the same color once.

After the background is altered, corresponding color automatically change according to the contrast ratio — When users set the
color for the workaround and have selected the option, the system will switch other colors automatically to become the contrast color.
When being printed, Background is white: When being printed, the background color is white.

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

|
Wwiorkaround W aveform |

Mame | ™ Relating | Color [ Linewidth =
4,00 r I 1 pivel
4,1 r I 1 pivel
402 I 1 pixel
403 I 1 pixel
4,04 [ 1 pinel
405 I 1 pixel
406 r 1 pixel
407 r 1 pixel
403 r 1 pixel
409 r 1 pixel
410 r Tpiwel |
411 I 1 pixel
472 r 1 pixel
513 - I 1 pivel
A1 r I 1 mivel x
4i1 | >
— Preview

a 1 o0
IT: [ R
0k I Cancel Default Help

Fig 3-157: Waveform Color Menu

Waveform Color: The channel color can be varied by users.
Linewidth: The Linewidth can be adjusted from the pull-down menu; there are three options which are 1pixel, 2pixel and 3pixel.
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3.6.1 Modify Workaround Color

To modify the workaround color, click the color block shown in Fig 3-158. A color panel, shown in Fig 3-158, will pop up. Select a
color shown on the panel or click on Define Custom Colors to create the desired color.

Bazic colors: 4
il (el | )|
C_ Uy
EFfFEAENEN
EMAEEEENn
AN EEEEEN
T T

Cuztom colors:

L 00NN
Hug:lﬁ Eed:lm
L 0NN sali | Geen[o0

| Define Custom Colars 33 I ColorlSalid |y |229 Blue: |243
0k | Cancel | Add to Custom Colors |

Fig 3-158: 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. Fig3-160 presents how to change the
color of a signal. Repeat the following procedures if users need to change colors of multiple items.
Step 2 Step 3
Step 1

Color Setting x|
Wiotkaround  Wavefarm
]/'\ M ame | T Eelating | [ Linewidth =
0o 1 pixel
m 1 pixel
0z 1 pixel
1 pixel -
04 1 pixel
1 pixel
i 1 pixel | |
07 1 pixel
05 1 pixel
1409 1 pixel
10 1 pixel
411 1 pixel
412 r 1 pixel
413 r I 1 pixel
a1 r ] 1 nival x
4i1 | »
— Preview
o 1+ 0
1] Lo
| Qk. I Cancel Drefault Help
Step 4

Fig 3-160: Stepwise illustration of changing waveform colors
Step 1: Select several names.
Step 2: Select the corresponding items in Relating.
Step 3: Choose a color by following the method shown in Fig 3-160.
Step 4: Click OK to change their colors at the same, for example, A01, A02, A03 and A04.

Here is a sample of an altered Logic Analyzer software interface which will be used for further demonstrations in subsequent chapters.
See Fig 3-161:
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£ ZEROPLUS LAP-B(702000)(5/N:000000-0000) - [LaDoc2] =lolx|
42 File BusiSignal Trigger RunfStop Data Tools iindow Help =121 x|
D2 HE &8 & & &2 3| e ek 2o @[ioomiz o] [[50% o] Spage | <]l
@] x 8o m][E@-one -] w[[zeas B Ik (B o] o | Height [30 ]| TriggerDan
Fotsiza iz -]
ScalesdOng Display Pos:0ns APos-150ns [+ A-T=150ns |v A-B=300ns |v
Tatal:20.48us Display Range-250ns ~ 2 B Pos:150ns B-T=150ns |* Ccompr-Rate:No
Bus/Signal fy || P .‘ L s IT@%?S‘ A0 Bdee ‘Fs‘ _, BOns  T00ns ‘ﬂ%r‘vsl s IZEDqsl;
Ao | =R T LA O
o N I S e O R
ez I T | O I O R I —
: ﬁnnz % ]
# 04 A4 52 5 | L ]
. #B5 A pd & ‘
# BB A 5 5 ‘
& AD7 ADT 5% % ‘
P B B |
& M09 A0 # b
# K10 410 % ®
Al AT b R’
= ‘A1'|m<'|> = R e R)‘h = J }'
Ready [ [End | DEMO Vi

Fig 3-161: An altered interface sample to be used in subsequent chapters.
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3.7 The Flow of Software Operation

—I—'_'_'_'_
START -:—'—"_\_\_::__'_ Sigmal FilterFilter Delay
- -
| BAM Size | [128K =] s |
l -::':-:_::_Cliﬂllpmﬁsiﬂﬂl
— — e
|H;m|'|:-||.- Tane [700MHz =] o | ___h___‘—t—"’
L "
| Trigger Comtitien 77 | ﬂ;{;}- Time Clock
L Thmbdn | _'_'_,—I-'_'-'-'-'-‘-'_
| Trigger Level i | B - *
8]
Trigger Page
e T
Select :
Analysis
Function | Trigger Position (G098 = | die &= |
M |- ) -
|'Ir|gg-.~|'L-.1um ot m|
Run 2 | Bus Analysi - |
'
Acthvate Signal from | [2C Bus .":'l.l'!al"."SiS IS |
Taesting Foard
Jr | UART Bus Analvsis uR |
- I
Acguire WaveFa
st T | SPT Bus Analysis = |
. Toolate Analyze Data
| [2C Bus Analysis F§ | ’
SRR Iy M@
UART Bus Analysis 25 | —
| =2 E = s 8o
| SPIBus Amalysis 2 | B - [fns -] % % Bame 2z <]

Fig 3-162: 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
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Logic Analysis

Bus Logic Analysis

Plug Analysis

Bus Packet List

Bus Analysis

Compression

Signal Filter and Filter Delay
Noise Filter

Data Contrast

4.10 Refresh Protocol Analyzer
4.11 Memory Analyzer
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Objective

Chapter 4 gives detailed instructions on performing two basic analysis operations and five advance analysis applications with the
Logic Analyzer. These two basic analysis operations are the Logic Analysis and the Bus Analysis, which are fundamental to all further
applications. The other five advance analysis applications are the 12C (Inter Integrated Circuit) Analysis, the UART (Universal
Asynchronous Receiver Transmitter) Analysis, the SPI (Synchronous Peripheral Interface) Analysis, Compression and Signal Filter and
Filter Delay.

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. Sampling Setup

Step 1. Click ﬂh, icon or click Sampling Setup from Bus/Signal on the menu bar, the dialog box as shown in Fig 4-1 will
appear.

PLUS LAP-E(702000){S/N:000000-0000) - [LaDoc1]
Bus/Signal Trigger RunfStop Data  Tools  Window  Help

ﬂ Sampling Setup ... iiE | ml | PP | ||2K ,| iy | h 2EMHz 1
7, e OO x

Sy signal Filte - Clack Source
— | rAsynchronous Clacl
Group intc ok %

[1250htz |

Lngraup

Frequency:
Expand
7 —Synchronous Clock
Collapse " External Clock
Farmat R.c
Rename %! Single Clock IExternaI CLEO j
16-Chianm |0R j
sz-Chann ) itz Clack IExternaI CLK1 j
FO-Channm
Frequency: | 100KHZ {Min:0.001Hz, Max: 150MHz)

—Sampling
—RAM Size ———— [ Compression Mode Signal Filker —————
RAM Size: |-y - ’7|_ Data Compression ’7 Signal Filer Setup. .. |

Apply | (o] 4 | Cancel | Default | Help |

Fig 4-1 — Sampling Setup

Step 2. Clock Source(Frequency)

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

Tip: Connect the output pin of the oscillator from the tested board to the Signal connector of Logic Analyzer to measure its using
the internal clock of Logic Analyzer.
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[ AIJLE Douree

| IEUUKHZ j el J"w| —Asynchronous Clack,

gggi:; e ] % Internal Clack

AODKHz Frequency: ISDDKHZ 'I

120ng
r—Synchronous ClockTins

1MHz F120ns ™ External Clock 1, 25MHz
51.26MHz 2MHz

2MHz ! . 2.5MHz
47 5MH2 P @ Single Cla aMHz

SMH;
Jawrz T
z 12.5MHz

10MHz i Clock |20MHz

12.5MHz 25MHz

20MHz Frequency; |H0MH2

36MHz S0MHz

40MHz

hilMHz —Sampling
J100MHz —RAM Size ———— — Compression Mo

12oMHz RAM Size: oy h [~ Data Compre
J200MHz — B

2h0MHz |

Fig 4-2 — Clock Source Pull-down Menu

External Clock (Synchronous Clock)

Click on External Clock, and then select “Single Clock” or “Mix Clock” to sample the external signals. Users can start the logic
operation with the “Single Clock” when they start the “Mix Clock”. In the Frequency column, type the frequency of the oscillator
on the DUT as shown in Fig 4-3.

Tip: The External Clock is applied when the frequency of the oscillator on the tested board is less then 100MHz. Connect the output
pin of the oscillator on the tested board to the CLK pin of Logic Analyzer.
&+ External Clocki

* Single Clock IExternaI CLKD j
= =
" Mix Clock |External cLk1 ]

Frequency: I 100kHz (Min:0.001Hz, Mazx:150MHz)

Fig 4-3 - External Clock

Step 3. RAM Size
Click on the RAM Size 2k -|wh | from the pull-down menu on the Sampling Setup dialog box as shown in Fig 4-4.

Sampling
| 2K j | RAM Size Compn
800ms K (|5 RAM Size: [ Col
;gE -012= :

_ leak =D _—

Mizek [ Al |Q§E ] N
o (ool — R E—
/\/ 512K \/ 512K

1M —im
_/ ZM_ \_ 2M

Fig 4-4 — RAM Size
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Task 2. Trigger Property Setup

Stepl. Click i icon or click Trigger Property from the Trigger on the Menu Bar. The dialog box will appear as shown in
Fig 4-5.

¢ Bus Trigger Setup ...
¢7 Channel Trigger Setup ...

84 Trigger Property ...

(P T E U Trigger Property |
. Don't Care Trigger Delay |Triggel Eontentl Trigger Hangel

High

Lo

Rising Edge " Delay Time and Clock
Falling Edge Trigger Page———————— r Trigger Dielay Time

¥ Either Edge I1 T I Bhis

Reset [Min:1, Max:8132) [MinBns , Max: 83.880955ms]

Ty Pl — Trigger Delay Clock

I‘I
a0% hd

[Mit:1 Max1677E1591)

T Pos = Ons , Stat Pos = 8.184us . End Pos = 8.2us

MHate: When mare than one trigger pages are selected. the tigger bar disappears from
the: view.

Ok, I Cancel | Diefault Help

Fig 4-5 - Trigger Property

Step 2. Trigger Page/ Delay Time and Clock

The Trigger Page, 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

rze I =] 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 4-6, 4-7 and 4-8. 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.
x

Trigger Delay | Trigger Eontentl Trigger Hangel

% Trigger Page " Delay Time and Clock.
Trigger Page————— r— Trigger Delay Time
Shz

[Min:Bns , Max83.880955ms]

— Trigger Delay Clock

—

[Mir:1 Max16776191)

T Pos = Ons . Start Pos = -8.184us . End Pos = 8.2us

Mate: When mare than one tigger pages are selected, the tigger bar disappears from
the wview.

Ok I Cancel Drefault Help
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Fig 4-6 — Trigger Page
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Fig 4-7 — Trigger Page and Screen(1)
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Fig 4-8 — 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 Tricesz Delay| & | on the Tool Bar. The system will display the Start of the waveform.

Tip: The formula of Delay Time and Clock is “Trigger Delay Time = Trigger Delay Clock * (1/ Frequency)”.
To use the compression mode, the Trigger Page and Delay Time and Clock will be unavailable.

Step 3.Trigger Position Setup

Type the percentages or select the percentages from the pull-down menu of the [20% =]4 # 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 4-9, 4-10, 4-11and
4-12. The selected Trigger Position percentages will be displayed where the trigger data is counted from the right side of the screen
of the system.
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Fig 4-9 — Trigger Position Pull-down Menu
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Fig 4-10 — Trigger Position 10%
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Fig 4-11 — Trigger Position 40%
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Fig 4-12 — Trigger Position 70%

Step 4. 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.

Tip:  There are four commonly used preset voltages for Trigger Voltage, 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 A00 ~ AO7 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.

Trigger Property ll

Trigger Delay  Trigger Content | Trigger Hangel

— Trigger Lewvel
Poit& 0007 |TIL = (T
Port &, 0315 IUser Defined j |'|'| [
SRV B | ZEROPLUS Logic Analyzer x|
Part B 0815 ﬁ A Please enter a number between -6.0 and 6.0
PatCo007 |1
Port C 0815 ﬁ
PatD 0007 |TTL R
PotD 0815 | TTL zl s

EstPort 0005 [UserDefined  v| 333330 [¥]

(] | Cancel | Default Help

Fig 4-13 — Trigger Level Error
Step 5. Trigger Range Setup

Click it} 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
statistics status.
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Trigger Properkty ll

TriggelDeIa_l,ll Trigger Content  Trigger Range I

¥ &ctivate Trigger Fange

—HRange Setting

I Tirme Sample j |1 minute j

— Trigger Mark Setting

The Allowed Trgger Mark Bar
128

K I Cancel | Drefauilt | Help

Fig 4-14-Trigger Range
1. Activate Trigger Range : The default is not activated.
2. Range Setting:
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 as their
requirements in the editor box.
3. Trigger Mark Setting:

Activate Trigger Mark: The number can be set in the range of 0 and 65535; however, the function is not activated by
default.

Task 3. Bus Trigger and Trigger Mark Setup

Step 1. Click 4 icon or click Bus Trigger Setup on the Trigger menu to open the Bus Trigger dialog box.. The Trigger
menu will appear as shown in Fig 4-15.

¢ Bus Trigger Setup ...

7 Channel Trigger Setup ...
¢ifi Trigger Property ...

i+ Trigger Mark

S0 Don't Care
High
Loy
o Rising Edge
™ Falling Edge
W Either Edge

Reset

Fig 4-15 -Trigger Menu
Step 2. Bus Trigger Setup
1.Bus Trigger Setup
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Bus Trigger ﬂ

| Protocol &nalyzer Trigger I

Group0 Leveld

Buz Mame Operator Walue
Bzl j |= j |1
Drata Format
" Binary " Decimal " DecimalSigned)

& Hexadecimal " ASCI

0K I Cancel | Drefault Help |

Fig4-16 - Bus Trigger

Tip: The Bus Name item can be selected for the pull-down menu. (It only displays the Bus name) And the ASCIl mode also is
added.

2.Protocol Analyzer Trigger Setup

Bus Trigger x|

Eus Trigger Pratocol Analyzer Trigger |

¥ &llow Protocal Analyzer Trigger

Pratocol Analyzer Pratocal Packet Yalug

Port AlI2C) Skart [
';deigss Data Format
Write B
ACK Binam
|- MACE " Decimal
[ " Decimal(Signed)
D-MACK, & Hexadecimal
Stop
Req Addr = ASCI

0K I Cancel | [refault | Help

Fig4-17 - 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.

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

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

Value: The value needs to be entered in the frame, and the Data Format can be selected according to users requirements; the default is
Hexadecimal. When a value can be entered in the selected Protocol Analyzer data, the frame can be used. Or, the frame will be disabled.
For example: Protocol Analyzer 12C, when the Protocol Packet is Data, the frame can be used. To the contrary, when Start of the
Protocol Packet is selected, the frame is disabled.

Data Format: The displayed Data Format can be selected. There are five options: Binary, Decimal, Decimal(Signed), Hexadecimal and
ASCII.

Step 3. Trigger Mark Setup

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

1. Bus: The trigger condition is “0”; the red T Bar marks the trigger condition in order
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Fig4-18 - Bus Trigger Mark
2. Protocol Analyzer 12C: The trigger condition is Data=0; the red T Bar marks the trigger condition

in order.

Bus/5ignal Bus Filter

o m I
....... & A0 e e
....... & A0l 5
....... & AZ 5
....... e 5
....... o AD4 5

Fig4-19 - Protocol Analyzer Trigger Mark

Task 4. Channel Trigger Setup

Step 1. Click # icon or click Channel Trigger Setup from the Trigger on the Menu Bar. The dialog box will appear as
shown in Fig 4-20.

X
Trigger Gioupd | Trigger Group | Extemal Triage(Gitch |
¥ linfeimal Tigger Enable
T Leveld
OT Levell
7 5 5 4 3 2 1 0 OT Leveiz
Fiter conditon | 0 K K K ® K ~OT Level3
~OT Leveld
~OT Level§
OT Levels
OT Level?
~OT Level8
~OT Leveld
~OT Level10
OT Leveltt
Paort &, | Port B OT Leveliz
OT Level13
v Activate Space Tite YalusMin) Space Time Yalue[Max) ~OT Level 14
[T I Erstie: [ains | ) <OT Level1s
Width Time Value(in) width Time Value[Max]
Seibs
Previous Level||| = Enzble [40ns I7 Encble [21 4748364755 I~ PieFil Data
Default ¥ Wait space end peint ¥ wait width end|paint I~ AllLevel Active
i [ AllLevel None Active
[ Level0 | Levell | Level? | Leveld | Leveld | Level5 | Levelf | Level7 | LevelG |
| _Leven | Level1n | Levell | Levelt2 Level 13 Level 14 Level15 | Trigger Count |1 =
0K | Coneal | Dot | Hep |

Fig4-20 — Channel Trigger Setup
Step 2. Trigger Count Setup

Type the numbers or click the pull-down menu of the Trigger Count on the Trigger Setup dialog box as shown in Fig 4-21.
The system will be triggered where the Trigger Count is set as show in Figs 4-22, 4-23.
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Fig 4-21 — Trigger Count Pull-down Menu
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Fig 4-22 — Trigger Count Screen Shot 1
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Fig 4-23 — Trigger Count Screen Shot 2

Step 3. External Trigger (Glitch):

Select the External Trigger (Glitch) on the Trigger Setup dialog box. The External Trigger (Glitch) dialog box will

appear as shown in Fig4-24.
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Channel Trigger Setup ﬂ

Tr\ggerGluupUI Trigger Group1 ~ Extemal Trigger(Glitch) |

Extemnal TriggerGlitch]

¥ Enable External TriggerGlitch) IEXT Triggerd ¥ LWTTLE.3)

oR =
V¥ Enable Twa Trigger In IEXT Trigger1 ~| LWTTL(3.3)

[V Trigger Out Enable ‘When Trigger Condition 'I

Ok I Cancel Detault Help
Fig4-24 — External Trigger (Glitch)

Enable External Trigger (Glitch): Activate the first group external trigger. It includes four selections which are EXT TriggerO,
EXT Trigger 1, EXT Trigger 2 and ~ EXT TriggerO.

Enable Two Trigger In: Activate the second group external trigger. It includes four selections which are EXT Trigger0, EXT
Trigger 1, EXT Trigger 2 and ~ EXT Trigger1. When you start it , you can start the logic operation with the first one group.
Trigger Out Enable: Set the output trigger condition.

There is an output point for the hardware, and it can be selected by the software (three selections are When Trigger Condition,

START and STOP).
From LAP-B Trigger Out Sync: It can accept the trigger signal from another Logic Analyzer.

Task 5. Bus/Signal Trigger Condition Setup

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

1. Left Click |_ to set the signal trigger edge as shown in Fig 4-25.

2. Right Click |— to set the signal trigger edge as shown in Fig 4-26.

3. Click Trigger on the menu bar and choose a trigger edge from the list of triggers as shown in Fig 4-27.

Bus/Signal E;?:?DU Filter PI L |-4I s
Right Click
= Busl 00 ‘ ‘
Buz/Signal faroup U ; f e e
Level 0 - iﬁf-‘ = === %
w5 Bus Trigger Setup ...
’_:_l Buszl 00 Left Click | & AT A0 ¢ 7 Channel Trigoer Setup ...
. it Trigger Property ...
F ﬁ A ~—" [ & 02 402 Trigger Groupd L4
Trigger Groupl »
e ADZ A0S
& A0 401 b 4 Dorit Care
— 11 0 ke A04 00 High
& 402 402 2 Low
------- & A5 A5 i B
ising Edge
A03 A5 X ....... & ADE A6 Falling Edge
% Either Ed
A0d 404 -/ # 107 807 T
Colar ...
& &5 A0 s = o# 408 0 e | |
Fig 4-25 — Left Click Fig 4-26 — Right Click
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Task 6. Run to Acquire Data

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

Tip:

Step 1. Single Run
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#i5 Trigger Property ...
ir Trigger Mark
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¥ Either Edge

Reset

Fig 4-27 — Trigger M

enu

Click the Single Run | » icon from the Tool Bar or press START button on top of Logic Analyzer (or press F5) or click Single Run
from Run/Stop of the Menu Bar, then activate the signal from the DUT to the Logic Analyzer to acquire the data shown in the

waveform display area.
Step 2. Repetitive Run

Click the Repetitive Run »» icon from the Tool Bar or click Repetitive Run from Run/Stop of the Menu Bar, activate continuous
signal to the Logic Analyzer to acquire the continuous data; and then click the Stop @ icon to end the repetitive run.
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Step 3. Stop

Fig 4-28 — Click B icon to view all Data

Click the Stop ® icon to end the Run.

If the status is “Waiting...” with no signal output as shown in Fig 4-29, click the Stop icon to end the Run. Check the setup
again, and try the Run process again.
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Fig 4-29 — Waiting Status
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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
Step 1.Set up the RAM Size, Frequency, Trigger Voltage and Trigger Position as described in Section 4.1.
Step 2.Group channels into a Bus.

Click Channels Setup on Bus/Signal of the Menu Bar, or click & icon.
The dialog box is shown in Fig 4-30 will appear.
i

Bus/Signal Trgger RuniStop Dats Jooks Window Help i

sanpling Setup [T8]| » o 1 [[[32K ] s @ |[100MHz o] | [[70% <] s S page | ]|

ad 2 B - lan 1120 -] ¢ ([ -0 Ac B Té + | B8 e o | bainkt A0 ol Trimens el
] Channels Setup x|
et " add Bus|signal | Delete Bus/Signel | Delete Al | Default I
Unara
Port 4 Por® Port;
e T Condiion | DO D DR DO D Da DO D DG O DG X
Collze [Foouafier R D e e Ol g KRG DGRl g
Forma | AQ0 16/14[13/12/11[10, 3 8|7 & 5|42 21 0 9[g|7 5 3] 21 ||
penan | ATl 15(14/1312/ 111009 8|7 6 5 4 3 210 3/8[7 654 3 2 (W0
ADZ 15/14[ 1312|1110/ 86| 7 & 5[4/ 3[2[1 0 967 6(5/ 4 3m1[0
i | A03 15/14[ 1312|1110/ 8|87 & 5|4 3|2(1 0 967 6(5 ¢ M 2/1[0
e A0q 1514131211109 8 7 6 5§ 4 3 2 1 0151413121110 8 8 7 5 a2 a
Jo-ch A0 1514121211109 8 7 B 5§ 4 3 2 1 0151413121110 9 8 7 5 3 2 a
—_— A 15141312111uas7554321u15141312111uas7 5 3 2 i]
A04 00 LAn? 109 8 7 6 5 43210 1010 3 s @ 6 5 3210
e PP ELEPPPEFPFEEEE T T TP TTT iy
¥ AD5 05 | Count 5
K|
¥ ADS A6
[¥ Reserve waveform data and show thern, ok | e | Hep |
¥ A07 A7
Fig 4-30 — Channels Setup
Rename the Bus and set up the channels of the Bus as shown in Fig 4-31.
5
Add Bus/Signal I DeleteBusﬂSigna\l Delete All | Default |
Port Port B Port =
Tr. Condfion IS R BB D B B
Fi. Qualiier SEEE B DR SRS R e AR S R e e
312011387 6 5|43 2 1|0 387 6 5 43 2 1|
A1 13121110 8 & 7 6 5 43 2 10 98 7 6 5 4/ 3 2H0
A02 15 14/1212/1110 98 7 6 5 4 3 2 10 9/8 7 6 5 4 @10
A03 15/14(13]12[11]10/ 9|87 B |5[4|a 2 /1|0 g(8|7 6|5 4@ 210
A4 15 14 13 121110 88 7 6 5 4 & 2 1,0 /8 7 6 5M3 210
AQ5 151412 12/1110 98 7 6 5 4 3 2 10 98 7 684 3 210
ADB 15/14(13]12[11]10/ 9|87 B |5[4|a 2 /1|0 sle|7M5(4/3/ 210
AD7 15 14 13 1211 10 98 7 6 5 4 3 2 1 0[1514 13121110 9 a @6 5 4 3 2 1 0
= PP P L PP FEPPPERRE LTI T T T LTT !
Count o
Al
[ Reserve waveform data and show them, ok | [— | Help |

Fig 4-31 — Rename Bus

1. Click the column with blue, type the given name of the Bus and then press Enter to confirm it.
2.Go to the relative channels as shown in Fig 4-31 and go to numbers 3, 4, 5, 6 which are located on column Port A and row
Bus1. Click them to become purple, and then set these segments of signals.

3.Click OK to get the result as shown in Area 1.
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Bus/Signal faraup 11 || Fites

Level 0

| 450SRus 90 12us  135IEEms

/ﬁADU ” &k = H
Channels Setup x|
» \
dEus)’S\gnallz Delete BusySignal | Delete Al | Default
<
<=
TR Y A A AT [ .. = :
\(z == ==
# 405 A5 51413121110 9| 6|7 6 5 4 3 2 1 0|1614/13121110 8 8|7 5 5 4 2 2 Wl 0
15,14/ 13 12 11 10 9 70665 43 2 1 o|15/14/13/1211 10 9 8|7 /6/5 4 2@ 1 0
= ust 4030 151412121110 9 8(7 6,5 4/ 3 2 1 0151413121110 9 6 7 6 5 4@ 2 1 0
A4 1514/ 13121110 9,8 7 6,5 4 3 2 1 0151413121110 9 6 7 6 5@ 2 2 1 0
St R AT 1514/ 13121110 9,8 7 6,5 4 3 2 1 0151413121110 9 6 7 6 M6 4 3 2 1 0
Busl 15/14/13/12/11/10) 5 6| 7|65 4|3 2 1 0|15/14[13[12[11[10[ 9 6|7 M 5|4 3 21| 0
S AD7 15/74/13/12/11.10. 9| 6| 7|65/ 413 2 1 0|15/14/13/12/11/10/ 9| 6 W@ 6|5/ 43 2 1|0
Count -
g D
¥ Reserve waveform data and show them, Ok | Cancel | Help |

Fig 4-32 — 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, Default functions
provided.
1. Delete Bus/Signal: Firstly highlight the Bus or channels on Area 6 of Fig 4-32, then click Delete Bus/Signal to delete them.
2. Delete All: Click Delete All to delete all Bus/signals on Area 6 of Fig 4-32.
3. Default: Click Default to restore the dialog box of Channels Setup as shown in Fig 4-30.

Step 3.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 shown in Fig. 4-33 will appear.

Bus Trigger ﬂ

I Protocal Analyzer Trigger I

Groupl Leveld

Buz Mame Operatar W alue
Buszl ﬂ |= j |1
D ata Format
" Binamy " Decimal " DecimallSigned)
' Heradecimal = ASCI

0k I Cancel Default Help

Fig 4-33 — Bus Trigger Setup

Tip: Single click on the trigger column of the Bus as shown in Fig 4-34.
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Fig 4-33).

Buz/Signal Buz

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

Single Click an the Left Key

00

|/

------- A03 A03

------- & AD4 A4 5%

Fig 4-34 — Bus Trigger Column
2. Set Binary, Decimal, Decimal(Signed), Hexadecimal or ASCII as the Data Format of the Bus to represent the value (see

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

4.Click OK to confirm the settings.

Step 4. Click Run and activate the signal from the tested board to the system to get the result as shown in Fig 4-35.

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

Set Value is “3” 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 0X3.

% ZEROPLUS LAP-B{ 702000)(5,/N:000000-0000) - [LaDoc1] -[a x|
4@ File BusiSional Trigger RunjStop Data Tools window  Help =& x|
D& HE|S 6 % @ &8 I e 0|32k ] & [looMHz o]~ e [70% -] % %5 Page [1
-] R - feerees ] Rk Ikl B [#5 - | neign [30 =] i
FonSize  [12 -]
Seale:dn 112us Display Pos:0ns AP0s-30Us [* A-T=30us |= A-B=f0us |-
Total:4.096ms Display Range-2.046ms.. B Pos:30us|~ B-T=30us |» Compr-Rate:Mo
C g B s f
Bus/Signal s Filer 137507 3307541, 025 16005, 33321801, B35204418.05719u24.419] 75030, 781161,37,1 43147043 50513 —
= L X1 wE o oo jox Jo
L s = b4 | |
ol = | = Y -
Bus Trigger
Py = = 06t | Protocol Analyzer Triager |
A3 010 52 P GroupQ Leveld
# AD4 A4 52 5
Bus Name Operator Vialue
# AD5 A5 52 52
| [Buwt == Ja|{El
# ADB A5 52 52
— Dala Foma
# A7 A07 5 b " Binary  Decimal " DecimalSigned)
# A8 L2 = 5 @ Heradecimal € ASCI
# A09 409 b b
# A0 410 52 5
0K | Concel | Defaut Help
AN AT 52 52

Fig 4-35 — Bus Trigger Setup
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4.3 Plug Analysis

Plug Introduction

The Protocol Analyzer which runs in the form of the Module is independent from the Main Program. Every Protocol Analyzer is an
independent module, that is, one Protocol Analyzer doesn’t has an effect upon another Protocol Analyzer. One Protocol Analyzer can
analyze many buses at the same time, and the parameters of each Protocol Analyzer are independent. At present, the Protocol Analyzer
supports 12C, UART, SPI, HDQ, 1-WIRE, CAN2.0B at present; In the future, it will support more Protocol Analyzers. However, when the
specific Module or Protocol Analyzer needs to be used, they should be paid firstly. Zeroplus Technology reserves the right to
purchase the Protocol Analyzer or use the Protocol Analyzer for free.

Operating Instructions: After the Protocol Analyzer Plugs are installed, they can be seen as the figure below, for example, 12C,
UART, SPI, HDQ, 1-WIRE, CAN2.0B.

Bus Property x|

—Bus Setking
" Bus Colot Cankid)... |
™| Activate the Latch Furction I,qgg j
IRising Edge j
—Protocol Analyzer Setting
{* Protocal Analvzer Farameters Config ... |

 ZEROPLUS LA 1-WIRE MODULE V1,10,00(CHN01)
i~ ZERCPLUS LA CAM 2,08 MODILE ¥1,32,00{CN01)
 ZERCPLUS LA HDG MODULE ¥2,07 00(CKO1)

i ZEROPLUS LA [2C MODULE W2,02,00{CN01)

i ZEROPLUS LA SPT MODULE 41.13,00(CN01}
 ZEROPLUS LA UART MODULE ¥2,13,000Ch01)

¥ Use the DsDp Find I

Mare Protocol Anakyzer

Cancel | Help |

Fig4-36 - Bus Property
Every Logic Analyzer Module can provide some basic Protocol Analyzer plugs. When users need to use the analysis which is not
provided by the basic Protocol Analyzer plugs, you can purchase from our company, and then, you can get this Protocol Analyzer plug
and the register code, for example, 1-WIRE.
STEP 1. Install the Protocol Analyzer 1-WIRE Software
STEP 2. Select 1-WIRE in the list of Bus Property dialog box
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Bus Property 5[

—Bus Setting
" Bus Calar Conkia ... |
™| Activate the Latch Function IADD j
IRising Edge j
—Prokocal Analyzer Setking
% Protocol Analyzer Parameters Config . |

F '1 -
 ZEROPLUS LA CAM 2,08 MODIULE ¥1,32,00(CH01)
= ZEROPLUS LA HDG MODULE Y2,07,000CN01)

i ZEROPLUS LA T2C MODULE Y2.02,000CM01)

i ZEROPLUS L& SPI MODULE Y1,13.00(CN01}

i ZEROPLUS LA UART MODULE Y2, 13.000CN01)

v Use the DsDp Find I

Mare Protocol Analyzer

Ok, I Cancel | Help |

Fig4-37 - Bus Property

STEP 3.Click Parameters Configuration button, select Register dialog box and enter the serial key. The below dialog box will

appear.
PROTOCOL ANALYZER 1-WIRE x|

Configurationl F'ac:ketl Diata Format

‘ Congratulation 1-4|RE decoding function haz been activated!

If you hawve questions about operating software please follow the appropriate instructions
belove Our technical support team will be happy to answer any questions you have.

»> By phone: 886-2-E6202225
»» Applications through Email: zervice_2lezeroplus. com. b
>3 Website: hittp: A v, 2eroplus. comm, b

Copyright(C] 1397-2010 ZEROPLUS TECHNOLOGY CO.LTD.

ak I Cancel | [refault Help

Fig4-38 - Protocol Analyzer 1-WIRE
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4.4 Bus Packet List
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Bus Packet List is a graphic list which is used for doing Statistics and showing Bus packet. It is visual and direct, especially for 12C, USB
and CAN2.0B. When there is a packet list, it gets twice the result with half the effort to check the data. The Packet List has its startup
button in the Tool Bar. After starting it, it will show a small window underside the waveform window. You can alter its size in order to find

more data.
£B ZEROPLUS LAP-B(702000)(S,/N:000000-0000) - [LaDoc1] =10l
Eﬁle Bus/Signal Trigger Run/Stop Data Tools ‘Window Help ===l
=B £ 4 \E] bbb [[[ek ] b [[100MHz ] o | [[50% <] de ¥ Page 1
|J@|||==1H R B (ons <] R[[ar 88 Te L (B o] [Heign [30 [T
Font Size |'|2 L‘
Scale10ns Display Pos:0ns APos-150ns |+ A-T=150ns |v A-B=3a00ns |v
Total:20.48us Display Range-250ns ~. B Pos:160ns B-T=150ns |* Compr-Rate:No
Bus/Signal Ground | Fiter .‘ L 20 :Tg%llps‘ | 00ns | SO .E§ LSO 00 ITE?%»;\S‘ | 20ps ;qu.;!;
- I R i I A g
#8010 = = U U U
# 402 402 ® ® | B ||
AD3 A0 ] ]
# ADA AD4 ® ]
- £ A05 ATE 5 ® \
- BOE A0 1% P \ =
- & BOT A7 o ® \
# A08 200 b %
# AN Al L] =

Fig 4-39 — Packet Startup

% ZEROPLUS LAP-B(702000)(5/N:000000-0000) - [LaDoc1]

# Fle Buy/Sinal Trigger RumjStop Daka ook Window Help

~=lolx|
=l&lx|

=B S| &% & & » w2k ] o i [[tooMHz ] e | [[50% ] 4 45 pags [T
HEEIE R e e e T e
FonSize  [12 -]
Scale:10ns Display Pos:0ns APos-150ns [+ A-T=150ns |+ A-B=300ns |*
Total:20.48us Display Range:-250ns ~. B Pos:50ns| v B-T=150ns |+ Compr-Rate:Mo
B Bus Fiter .. G :TQ'E'W'S‘ B FF ES L O, 100, .‘%’.‘S‘ A, ?5”?5;
a s N U I A
S ] = g U U MT_MMT_
- D2 02 H L] J _\_I J_l_‘
A0 403 ] P
- o ADA AD4 P L]
< ~

\Ready [

Fig 4-40 - Bus Packet List
The Packet List has setup windows; users can set up the parameters according to their requirements. Setting Bus Packet Length in
the following dialog box is only used for doing Bus Statistics. Users can define how long the time is as a data packet in order to add the

export function. See the following figure.

104

FMO714A



FREBIR (A ARAE

Zeroplus Technology Co., Ltd.

Tip:

setting x|

|—Bus Select ———— ~Daka Format

[W|BUS 1 (BUs) ™ Einary " Decimal
" Decimal(Signed)
" ASCI

—Bus Packet Length

IW Mim: 10ms
Max: 20.45us

—Packet Ikem
¥ Packet [ mame W Timestamp Lergth Diata

Text

i 000 ™ Text Color Auta

(04 I Zancel | Drefaulk Help

Fig 4-41 - Packet List Setting

Customize Protocol Analyzer Packet Length
When Packet List deals with data packets of those modules which are in single data unit, however, this Packet is not convenient for
users to observe, we need to add a function of customizing Packet Idle which allows users to input an idle time as users’ requirements.
When the packet is displayed, the program will decide which data should be put in the same packet according to the input time. And
users can observe the packet better as a result of the customized idle time.

Add a customized packet idle time to the Bus Packet List Setting dialog box (see Fig4-42).

1. View Specifications

H
Sett\ng‘..l Refresh | Export...l Synch Parameter... |
ar arp | Data | Data | Data  Data Data Data Data Data | Data Data 7&!
10
MName Tim Data | Data
_ [ 0 | 10
Hame T\rrn:ufqmp Data Data Datm Data Data | Data | Data Data | Data  Dam || Length |
_ “““““
Packet # Mame TimeStarp | Data  Data | Data Data Data | Data | Data Data | Data  Dat | Length |
[+ lewies) | o | 0 |
Packet # MName TimeStarp | Data | Data  Data | Data | Data  Data  Data | Data | Data | Data
s
Packet # MName TimeStarp | Data | Data  Data  Data  Data  Data Data  Data  Data Data
| 6 [ewipw) [ a3 Jl 0 [ 1 [ o [ 1 | | 1 [o [ 1 [o 1] w
Packet # Mame TimeStamp Data Data Data Data Data Data Data Data Data Data
Busl(Bus) 10 Il

Fig 4-42 - Bus Packet List

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 Packet List
Setting...l Refrashl Expurt‘.‘l Synch Parameter... I

Packet # Name TimeStarmp | IEEk PesclIESEEEE CESCRIEE
Packet # Mame TimeStarmp | GRS [Read | ESRESE DEsCRIEE
L2 liceusezo sl ]
Padl Mame TimeStarnp [ EEERE ReccIESREER CEsCRIEE

T = T
Packet # Mame TimeStamp |[DAS Reacl | ESREGE CESCRIEE
—

RiEac EEREER DESCRIRE

ADDR. NACK

Fig4-43 - Protocol Analyzer 12C Packet List

105

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

FMO714A



@ﬁgﬂﬁﬂﬁfﬁﬁﬂﬂﬂﬁl The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User's Manual Ver. 3.10

Setting: It is used to open Packet List Setting dialog box.

Refresh: Press this button, then the List View can renew automatically.

Export: Export files into Text (*.txt) and CSV Files (*.csv).

Synch Parameter: The data of the waveform is corresponding with the data of the packet list. Users move the waveform or the
packet list, another will automatically move the corresponding data at the same time.

2. Display Protocol Analyzer Packet in order.

Tip: The below view is Protocol Analyzer 12C ; the packet is determined by the position of the TimeStamp.
BUS Packet List E|

Setting...l Refrashl Expurt‘.‘l Synch Parameter... |

Packet # Mame TimeStamp || Edd ResclESREER CEsSCcRIBE
| 2 [mceusgacy || sem; ||| 7 [Read | a-MacCK  [ADDR MACK

Packet # Mame TimeStarmp 1B ReccIESREER CEsCRIEE
ST T | S 7 ST 3l T
Mame TimeStamp |2 iead | IEERESRIN CESCRIBE
—II
Packet # Name TimeStamp || EEEREEEN P Reac | EEREER CcSCRIEE
5 IIC BUS{I2C) 20290 7F Read | A-MNACK |ADDR NACK
S~————

Fig4-44 - TimeStamp

TIP: When the Display Bar function of Signal Filter is activated, the Signal Filter Display Bar will be displayed in the Bus Packet List View
as well as the TimeStamp, Address and Length of the Display Bar.

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 ended, we add two special Unkonw_Flag

to judge the TimeStamp and end of the packet; they are Unknow _Start_Flag and Unknow_End_Flag.

This Data Start is regarded | . R R
ag Packet Timestamp. This Unknow register is
‘ Trknow End Flag.

1 %

ADDRESS = 050 W D TA = M55 EX HTOF '—

I Packet Length

Fig4-45 - Protocol Analyzer 12C Packet Length
Tip: Because 12C has start as the Packet TimeStamp, it does not need to use Unknow_Start_Flag as the TimeStamp.

4. Bus

BUS Packet List £

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

Packet # Name TimeStamp | Data
Busieus) | 1023 || 0|

Packet # TimeStarmp [ Data | Data | Data | Data | Data | Data | Data || Data || Data

Data Data Data Data Data Data  Data  Data

Name

Fdl»—d‘#

MName TimeStarp | Data | Data  Data | Data | Data  Data Data | Data | Data | Data

[ 1 [ o 1 [o |1 |

MName ata Jata | Data  Data  Data Data Data | Data | Data

Fdll»—d‘n‘

Data Data Data

Packet # MName Times ramp Data Data Data Data Data Data Data Data Data
[ 6 [Busis) [ G873 | 0 |

Packet # MName TimeStarmp [Data | Data | Data | Data | Data || Data | Data || Data || Data

Fig4-46 - BUS Packet List
Packet Length and Packet Idle Length

Packet’s Start 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 the packet to end the data automatically as the figure below.
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Helzht

Lk

Bus |

Fig4-47 - Auto-Prolong Packet
The Fig4-47 is a Bus; its first data is 0x00, and its length is 1023. If users input 20 as the Bus Length. But 20 x address is not the end of
this data, then the software will prolong the length of the Packet to 1023 automatically.

| B-1-77 |+

B us EJ' 0l }( 002 ] u]

Fig4-48 - Packet End
The Fig4-48 is a Bus; if the start of the packet is T Bar, but the set Bus Length is 20 addresses, and the data 0x02 isn’t the end; at that
time, the packet will prolong to the end position automatically, that is to say, the Address 27 (B Bar ) is the packet end.
The above two data are made consecutively as the figure below.

w6 | R o Br BLOIE I B& e ol Height 26 ~| | Trigaer Del
& Pos-1023 - A -T=102% -
E Foz27 |- EB-T=37 -

Fig4-49 - Auto-Prolong Packet

The Packet List is displayed as the figure below:
ﬂ
Sett\ng..‘l Refresh I Export...l Synch Parameter. . |

Packet # Narme Timestamp |IDatal][[Datal]| foata ] [ Data[Data [Data | [ Datal [Data | [Data)| [ Data

BUsL{EUS) -1023

Packet # MName TimeStamp [ Data ™ | Data

st | -i0is

Packet # MNarme TimeStamp |FData’ | Data

[ 5 [meies | o | o0 |

Packet # Narne TimeStamp |PDEEN NDEE

Bus1(Bus)

Par # Name TimeStamp |[Data || Data

Packet # Narne TimeStamp (PD&tEN IDatE

| 5 [Busiewsy | o3 | 0 | 1 ]

Packet # Name TimeStarmp | Data Data | Data | Data | Data | Data  Data | Data | Data | Data

Bus1{Bus) [
Fig4-50 - 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, what is more, in order to make it easier for users

to observe the 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:
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BUS Packet List

SEttlng.‘.I Refresh | Export] | Synch Parameter ..
Packst # Mame rimastamn ISR EE0 DS DOEEN 0t PoEEN ot oEE

(o [+ [ o

Packet # Marne TimeStarp | Data | Dats | Data | Data | Data | Data | Data | Data
[ 2 [Busipusy | -1013 || 0 |

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

[ 5 lesees | s | o |

Packet # e TimeStamp |PDatal][Data|Data ][ Data|[Data | Data || Data || Data

[ 4 [Busipus) | o3 | 0 |

Packet # MName TimeStamp |fData | Data | Data | Data | Data | Daia | Data || Daia

[ 5 leseu | o | 0 |

Packet # glu] Data Data Data Data Data Data Data Data

Packet # Mame TimeStamp | Data || Data [ Data | Data | Data | Data | Daia | Data
Bus1(Bus)
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Data

Data

Data

Data

Data

Data

Data

Fig 4-51 - Synch Parameter Setting
At the same time, a Synch Parameter Setting dialog box is added.

Synch Parameter Setting

I¥ ‘Activate Packet and WaveForm Synch:

Synch Poink of Packet Lisk Synch Point of Wawveform Area —
¥ Top i~ Left
" middle & middle
(04 Cancel

Fig 4-52 - Synch Parameter Setting Dialog Box

Activate Packet and Wave form Synch: The default is not activated.

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

list.

Middle: When Packet and waveform Synch is activated, the synch point in the packet list is the middle Packet segment which is

displayed by list.

Left: When 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 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, and then select Top and Left.

Synch Parameter Setting

I¥ Activate Packet and Waveform Svnch

Synch Paink of Packet List

—Synch Point af Waveform Area —

x|

[ i* Top

]

" Middle " Middle

CIE

Cance|

Fig 4-53 - Synch Parameter Setting Dialog Box

Display the corresponding of waveform and packet as below image:
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4.5

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

Open the dialog box:

STEP 1. Click Tools on Menu Bar, and then select Bus Property or select
E Cuskomize ...
Color Setking. ..

B ZERDPLUS LAP-B(702000)(S/N:000000-0000) - [12C.als] =12l
4 Fle BusiSignel Trigger RunfStop Data Tooks Window bel =18|x|
D= B35 & %2 8 o8 )] b b ||[256K ] S b [00MHz <] o | [[50% <] e Sk page [T ]|
=M= | & [ || - |[re8s276u -] R (e e B e i | B |25 4 [ Height [30 ] | Trigger e
FotSize  [12 -]
Scaler!.695276us Digplay Pos:89.62384us AFP0s-B50.315us |~ w A-B=150ns v
Total:1 3107 2ms Display Range:57.491834u B Pos-A50165us|~ B-T=650165us |+ Compr-Rate:No
b -
Bus/Signal Bus Fiter |I | |F5.318315u74 344897482 77107881 197453588 £2384us 08 DE02224116. 47660311 24. 90293401 33.329366(1 41 75!—
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& A02 X %
A3 ® L]
o AD4 b =
. # A0S i i
& 805 2 3
4 T T T el 1] _>|_|

X seting... | [ Refresh | Export.. |  SynchParameter... |

Packat # Mama Timestame
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Ready [ [End | DEMO i

Fig 4-54 - Waveform and Packet Synchronization Interface

Bus Analysis

EUS
| E== |

EDJ

13

US Bus Property
» Refresh Protocal Analyzer

analog wWaveform r

to set up Bus Property.

Hardware Function Canfig. ..

Hardware Function Switch. .. 20% - M Fage |1 - | (Gt
Expart Hardware Configuration File. .. [ | BUE pe | Height |30 || Tt
Fig4-55 - Set Bus Property I_I-_lg 1-56 - Bus Property

STEP 2. Click the Right Key on the Bus/Signal column, and then select Bus Property.
Tip: The signal must be grouped into Bus, or the Bus Property cannot have effect.
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Bus/Signal || Bus || Filter ”' o
E—? | I | Ihﬂﬂﬂ'}t
: i Sampling Setup ...

- il Channels Setup ... 1

Bus Property ...

"""" # Al Analog Waveform 3
& Al Reverse
Al Eroup inte Bus Chrl 15
"""" IUngroup from Bus Chrl+1
"""" oA &dd Channel ...
....... o Al Copy Channe! B
Delete Chanmel -

------- & Al Delete All Channels
....... s A Restore Default Channels

Farmakt Row k
....... & Al Rename B
------- i & W]

Fig4-57 — Click Right key to set Bus Property

451 Bus Analysis
The Bus Analysis function enables the system to analyze the Bus.
Basic Setup for the Bus
STEP 1. Click Bus Property, the following dialog box will appear.

Bus Property ﬂ

—Bus Setking
(¥ Bus l Color Config ... |
[~ Activate the Lakch function I,qgg j
IRising Edge j
—Protocol Analyzer Setting
 Pratocal Analyzer Barameters Config ... |

i ZEROPLUS LA CAN 2,08 MODULE Y1.32,00{ChOL)
) ZEROPLUS LA HDQ MODULE 2,07, 000CHOL)

) ZEROPLUS LA T2C MODULE Y202, 00(Ch01)

i ZEROPLUS LA SPT MODULE W1,13.00{CMN01}

) ZEROPLUS LA UART MODULE W2, 13.000CM01)

) ZEROPLUS LA USEL.1 MODULE Y162, 000CHO1)

¥ Use the Dsbp Find I

fore Protocol Analyzer

= p— | Help |

Fig4-58 - Bus Setting
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STEP 2. Click Color Configuration to set Bus Data Color.

Bus Data Color x|

Bus Mame: Busl

Data Condition: Daka Min: Data Ma:x:

Bus Property x|
—Bus Setting
(* Bus Colar Canfig .. |
[~ Activats the Latch Function Ip‘gg j
IRising Edge j

—Protocol Analyzer Setting

" Protocol Analyzer Patameters Confia ... |

1 ZEROPLUS LA CAM 2,08 MODULE Y¥1,32,00(CM01)
) ZEROPLUS LA HDQ MODULE YZ2.07, 000CHOL)

i ZEROPLUS LA I2C MODLULE ¥2,02.00{CHN01)

) ZEROPLUS LA 3P MODULE ¥1,13,00(CM01)

) ZEROPLUS LA UART MODULE W2, 13.000CM01)

) ZEROPLUS LA USEL. 1 MODLLE W1.62.000CM01)

¥ Lise the DsDp Find I

More Protocol Analyzer

sl m— | Help |

Fig4-59 - Color Configuration

MRE |1

Cancel | Defaulk | Help

Fig4-60 - 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 =, I=, 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 data condition is set in range.

Select Color: Select the changed color according with the data condition which is set by users.
STEP 3. Click Color Configuration to open the Bus Data Color dialog box, and set the “Data Condition = 5” and Select Color is Orange.

Bus/Signal

Bus Data Color x|

Bus Name:

Data Condition:  Daka Min: Daka Mazx:

Busl

~| | ooos| | 1FF

O, I Cancel | Ciefaulk | Help |

Bus

Filter

Fig4-61 - Set the color for Bus1.

-
004086s | 004083 | O040Es 004

-004.08¢ 004,077 -004.0733 -004.07
L e e W et L

@

=

0X000} 0X0003 0X0004, 0X0005 0X0006, 0X0007, oxoooal}{

Fig4-62 — Before the Bus Data Color Setting
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Bus/Signal Bus || Filter il ., 0408 | D04077s | 004073 | DOADPs -pn?nsssl  D040Fss | O0AOSs | OOAC
“ -| = I oxooof 0x0003 0x0004{ 0X0008 0x0006 00007, 0X0008,
| |

Fig4-63 - After the Bus Data Color Setting
Tips: Reserve the original state by the above steps.
STEP 4. Activate the Latch function

Activate the Latch function: The default is not activated. When the Latch function is activated, the default channel is A0O, 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 set Latch channel is A0O; the analysis condition is set as Rising Edge.

Bus Property x|
—Bus Setking
% Bus Color Config ... I
IV : Activate the Latch Function: Jano i
IRising Edge j

—Protocol Analyzer Setting

i Protocol Analyzer Patamiebers Confia ... |

1 ZERCPLUS LA CAM 2,08 MODULE Y1,32,00(Ch01)
) ZEROPLUS LA HDQ MODULE Y2,07 00{ChO1)

1 ZEROPLUS LA [2C MODULE W2.02,00(CMOL)

1 FERCPLUS LA SPT MODULE Y1,13,00(CN01)

1 ZERCPLUS LA UART MODULE W2,13,00(CHO1)

) ZEROPLUS LA USEL. 1 MODULE ¥1,62,00(CM01)

¥ Usethe Dslp

Fird I

More Protocol Analyzer

o]

Fig4-64 - Activate the Latch Function
The picture of the waveform analysis:

Cancel | Help |

=1o| >
> =181
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|Pontsis 12 -]
[ Seale 2 03430205 ~ Display Pos-127.615781ns  APos-150ms = A-T=130ns |~ A-B=300ns |- ]
| Total:20 40us Disgily Range198.490.. B Pos-150ns + B-T= 15008 |+ Compr-Raly No
BusSgral Bus s |H -mp;u-mu&mgﬁ[l‘-mm-m;gn-mu&-gwq@ymﬂpy m‘i
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G
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& ADA 404
N
P |
coman || = = | ]
o A |
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AT &1 4 [ ® | .
T 1 I I Y | A LIJ
Roady [End [ cemas 4

Fig4-65 - The Latch Function Displayed on the Waveform Area

lllustration: The selected channel is A0O; the analysis mode is Rising Edge; it indicates that the data of AOO is read at the Rising Edge.

See the A Bar in the above figure, the data of Bus1is 0X2.
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452 12C Analysis
I12C Introduction

The 12C, which stands for Inter-Integrated Circuits, is a serial synchronous half-duplex communication protocol. The 12C was first
proposed by Philips Semiconductor Netherlands. This 12C protocol consists of a very simple physical interface which has only two signal
channels, SDA (Serial Data) and SCL (Serial Clock). Most 12C devices consist of an independently sealed 12C chip, and this 12C chip
has direct connection to both SDA and SCL. The data transmission is a byte-base (8-bit base) for every segment. Since many
oscilloscopes do not allow engineers 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.

I12C has a multi-control Bus as its physical and firmware interfaces. This Protocol Analyzer is basically a signal network that may
connect to one or several control units. The intention of inventing this protocol was in the application of designing television sets, which
allowed the central processing unit to quicken data communications with peripheral chips and devices. The 12C interface is initiated with
a SDA triggered High and SCL triggered Falling Edge. Following the initiation, there will be a set of 7 bits (or 10 bits) address space.
Beyond this point, there will be Read/Write, ACK (Acknowledgement), and STOP (or HALT/HLT). The signal information packet is
transmitted in bytes. If there are two or more devices trying to access the Protocol Analyzer 12C, whichever device has SCL at logic high
will gain access priority.

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

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

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

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

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

Stop: This appears when SCL = High and SDA = Low (1bit only).
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Software Basic Setup of Protocol Analyzer 12C
Step 1. Set up RAM Size, Frequency, Trigger Voltage and Trigger Position as described in Section 4.1.
Step 2. Set up the Falling Edge as the trigger condition on the signal which connects to the tested 12C data pin (SDA).

Step 3. Group the unanalyzed channels into Bus1.

Bus/Signal H T H Filter ‘ ]
_______ l‘E"*- |II. e L e T 1P
i Sampling Setup ...
,,,,,,, # I 4 Channels Sefup ...
BUS Bus Property...
------- & A0 Analog Waveform »
Reverse Bus/Signal Bus Filker
Group inko Bus Chrl+i B |- B |-
------- o AD = a
Wnigroup frorm Bus Ll il
& A00 i
"""" # Al addichanmell ..
....... # 40 Copy Channel A Al B e
Celete Channel e & ADZ 02 B 50
------- o A0 Delete A Channels
lllllll 7 A0 Restare Defauls Chanmnels A03 403 b g
Format Row b e ADd AL B e
....... " a0 Rename
P | I | < Al 0 = =

Fig4-66 - Group into Bus

Step 4. Select Bus1, then press the Right Key on the mouse to list the menu. Next, click Bus Property or click Tools to select
BUS

“Bus Property” or click to open Bus Pry—; rty dialog box.
Bus/Signal | Bus ” Filter ”' 2
g | A Ty
7 sampling Setup ... =
Channels Setup ...
CrTTEES—— x
| Reverse —Bus Setting
Al Gt inka Bus Chrf+G " Bus wl
Ungroup From Bus Chrl+U ™ activate the Latch Function a00 -
Al
4 Add Channel ... L IR\slng Edige 'I

. Copy Channe
s A HRY N —Pratacol Anakyzer Setting

Delete Channe| - G Euatal el g pm—
. * Protocol Analyzer arameters Config ...
s Delete All Charinels i :

i ZEROPLUS LA CAN 2,08 MODULE ¥1,32,00(CNO1)
i ZERCPLUS LA HDQ MODLULE ¥2,07,00(CNOL)
$@ ZEROPLUS LA 12C MODULE Y2 (CHO1)
i ZEROPLUS LA SPT MODULE Y1, 13,00{CN01)
i ZEROPLUS LA UART MODULE ¥2.13.00{CH01)
i ZEROPLUS LA USEL. 1 MODULE ¥1.62.00(CN01)

oA Restore Default Channels

Format Raw 3

Y

Rename L

- AR T T

¥ Use the DsDp Find

Mare Protocol Analyzer

[o]4 I Cancel | Help |
Fig4-67 - Bus Property

Step 5. For Protocol Analyzer Setting, select Protocol Analyzer. Then, choose ZEROPLUS LA 12C MODULE
V2.02.00(CNO1), click “Parameters Configuration”. The following image will appear.
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PROTOCOL ANALYZER IZ2C

Configuration | Timing I Packet | [rata Format I Fegister I
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—Pin Assignment Data Mod
Item MHame [rata Length
SDA: |a00 -
Slave Addr: I Addrese I 7 bt
soL Jam - ™ FegAdd: I Req Addr I [ bit
Diata: I Data I 8 bt

— Pratocol Analyzer Propert

IWrite Bit vl Lows Level

I Don't stop analyzing when NACK appears

AALCK ANACK D-ACK

D-MACK

ALK, | LowLevel [™ Add the Readwiite Bit for Slave Address
r— Protocol &nalyzer Color
Start Data Slave Addr Read wdrite Reg Addr

ok |

Cancel |

Help |

Fig 4-68 — Protocol Analyzer 12C Configuration dialog box

Step 6. Set the I12C Configuration dialog box.
Pin Assignment:
SDA Channel: It is the Data channel, and the default is A0O.
SCL Channel: It is the Clock channel, and the default is A01.

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

Protocol Analyzer Property:
Set the Write Bit or Read Bit to Low Level.
Set the ACK or NACK to Low Level.

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

NACK appears.

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

added Read/Write Bit for Slave Address.

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

Step 7.Press OK to exit the dialog box of Protocol Analyzer 12C.

Step 8. Click Run to acquire 12C signal from the tested 12C circuit. Refer to Fig 4-69.

Tip:

£ ZEROPLUS LAP-B(702000)(S/N:000000-0000) - [12C.als]
43 Fle Bus/Signal Trigger RunfStop Data Tooks Window Help

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

—IBlx]
EIE

DS E(S |8 & % & @ B » o | [[2sek ] i & |[200MHz -] moe o] [[50% ] % #5 Page 1
B E] R [E @] [sssr] e R Ak I LB |5 e [reig 30 =] [T
Fotgize  [12 -]
Seale:1.960837us Display Pos104.333312us A Fos: 650.3150s[~ A-T= 66031508 |~ A-B=150ns |7]
Total:1.31072ms Display Range:55.31238.. B Pos-650.165us|v B-T= 65018508 | = Compr-Rate-o
- 5
H—— [0 ‘ b |. >
sooul| 24 | | \ |
x| B
s 2
S| 2
. #AsAl Ba b i
o FAmeA| =
7 A7 b ]
# 08 B ®
# p0g B ®
# A10 4 B’
AN = 2 =
</ K I I | 2 |K 1 >
Ready [End [ DEMO 4
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Fig 4-69 — Waveform Analysis

Protocol Analyzer 12C Timing Analysis
X

Carfiguration  Timing |Packet| Data Format | Register |

—w aveform lmage

SDA |

> E‘—tnu.nal tevsros} e
scL _|_|_|_|__ |
tuosrasi i * é“nuzm ] %

r— Time Format S etting

[V HD:STA: (050 b (G000 ue V¥ I5L:DAT: |02El tar |5UEIU us
[V tHD:DAT: [020 | to [S0.00 ys W tSUSSTO: |050 e |50.uu 05

Ok I Cancel | Diefault | Help |

Fig-4-70 - Protocol Analyzer I12C Timing Setup

Waveform Image: Describe the position of the set time.
Time Format Settings: When the Time Settings is activated, the set time will become the condition of judging decoding. For
example, when you want to decode START, you should judge whether the conditions of START are satisfied firstly, and then
judge whether the set time of tHD: STA is coincident with the factual waveform. If the two conditions are satisfied, the START
can be decoded. Other segments decoding of the packet is the same with that of the START.
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Protocol Analyzer 12C Packet Analysis
X

Eonfigurationl Timing Packet |Data Formatl Hegisterl

Item Color [tem Calor

-_| W ANACK -
¥ Read -_| ¥ D-ACK -
[ wiite -_| ¥ D-NACK -
¥ Data -_I v Desciibe m
[V B-ACK -_| ¥ RegAddr m

Ok I Cancel | Diefault | Help |

Fig4-71 - Protocol Analyzer 12C Packet dialog box
In the Packet dialog box, users can select the set item to be displayed and the color of item.
It is a Bus Packet List view, which includes 4 formats, which 12C happens as follows.
BUS Packet List |

Setting. .. I Refresh | Export... | Synch Parameter. .. I

1.21071ms

1.31071ms

MHame Tirmi tar'r'u:l

_ PortD{Bus) | -655.345us || FFOD

acket Mame
4 Part 412 3.055us Read A=K 25 D-ACK 36 D-ACK,

D-A0CK D-A0CK D-ACK D-&0CK

1.31071ms

||

Fig4-72 - Protocol Analyzer 12C Packet List
Packet 1: It is commonly normal data which includes 1 “Data”.
Packet 2: It is commonly normal data which includes 2 “Data”.
Packet 3: It is commonly normal data which includes 1 “Data”.
Packet 4: It is commonly normal data which includes 6 “Data” and 1’Address”.

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

Thiz Data Start is regarded ‘

a5 Packet limestamp. This Unknow register is

‘ Tnknew_End Flag,

|2C JS'I( ADDRESS = 050 M DATA = D58 EX BTOP i—

on e

i I
Packet Length

Fig4-73 - Packet Length

Packet Length: From Start's TimeStamp to Unknow_End Flag TimeStamp.

Packet Idling Length: From Unknow_End Flag TimeStamp to Start’s TimeStamp.
This Unknow register is Unknow_End Flag.

117 FMO714A



?ﬁgﬂﬁﬂﬁ{ﬁﬁﬂ ﬂa The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User's Manual Ver. 3.10

Protocol Analyzer 12C Data Format Analysis
ES|

Configurationl Timingl Packet Data Format | Hegisterl

Data:  Binany " Decimal & Hesadecimal & ASCI
Slave Addr:  Binany " Decimal & Hesadecimal & ASCI

Reg Addr: " Bikary " Decimal ' Hexadecimal = ASCI

] I Cancel | Default | Help |

Fig4-74- Protocol Analyzer 12C Data Format dialog box
Users can set the Data Format of the Data, Slave Addr and Reg Addr as their requirements. When selecting the option,
Activate, the data formats are decided by the settings in the Protocol Analyzer; when not selecting the option, Activate, the
data formats are decided by the settings in the main program.

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 into 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 and Stop 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.
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Software Basic Setup of Protocol Analyzer UART

Step 1. Set up RAM Size, Frequency, Trigger Voltage 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 tested board).

Step 2. Set up Either Edge 3 as the trigger condition on the signals which are connected to the Tx pin or the Rx pin of the

tested UART board.

Set up the Protocol Analyzer Dialog Box which is set as the steps of 12C.

PROTOCOL ANALYZER UART

| Packetl Data Format' Heglsterl

Step 3.

— Pin Asgsignment

Channekt A0 hd

r Protocaol Analyzer Property

Parity Check: INonE Parity vl
I 1 vl

Data

IS - l
Length:
Peicentage ITDX - I

Sample:

Baud Rate: ISBDD 'II_ Auta

Stap Bit: [Min:1bps, Maw10Mbps]

Transmissian ILSB->MSB 'l

Dirzction:

" DataPReverse Decoding

r Protocal Analyzer Colar

Stark

Parity

__
— ¥

Stop

o]

Help

Cancel | Drefault |

Fig 4-75 — Protocol Analyzer UART Configuration dialog box

Step 4. Set the UART Configuration dialog box

Pin Assignment:

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

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

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

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

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

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

= Busl (VART

DATA @ 11100001

XSTDP]

DATA & 11110110X STOP HSTARTX

e | | ] |

- & am b8 = | ‘ ‘ ‘ ‘

oxX0 -

STOF UNENOW

LINK NO'W DATA @ 11000001

Fig 4-76 — Data Waveforms MSB->LSB and LSB->MSB

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

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

] Bus1 (IART oxo :>< START X

UNKNOW X DATA @ 10110000 )‘

# 101 X =
' Without using the reverse data level to decode
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UNKNOW START DATA @ 10000000

—HUUUMUU JLTHTA LA AW 1

Using the reverse data level to decode

Fig 4-77 — Without/With the Reverse Data Level for Decoding

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

Step 5.Press OK to exit the dialog box of Protocol Analyzer UART.
Step 6.Click Run to acquire the UART signal from the tested UART circuit. Refer to Fig 4-78.

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

% ZEROPLUS LAP-B(702000)(5,/N:000000-0000) - [UART.als] oy [ [
42 Fle Bus/Signal Trigger Run/Stop Data Tools MWindow Help & x|
D B S| & &G %[ &5 ‘m]} 44 H 2K j |5"'|H5[IMHZ ijNW”ISD% jx'q- +4 Page |1
- E| | & 8 ]| B - [[reeerosu-] X W[ AR T L B B 4 [Heioht [30 <] T
Fant Size |12 jl
Scale:7 982105us Display Pos:538.360194ms A Pos-221.682558ms v A-T=22182558ms |+ A-B=EDOns |+
Total:3.703719s Display Range:538.1606.. B Pos-221.82498mév B-T=221.82498ms |+ Compr-Rate:a0422.000
EEPITIT
H-— [Euer Rl B ‘v
P 5
AT B
sanzd| B i
AD3 Al i
o A04 4 ] b |
# 805 4 B B
PN ]
Farrdl B ]
£ Al 5 24
#8094 B ]
£ a4 x B¢
ATal B g -
4 [ICIE rfla] | L2 I »
Ready [ [End | DEMO 4

Fig 4-78-Waveform Analysis

Protocol Analyzer UART Packet Analysis
x|

Corfiguration  Packet |Data Formatl Hegisterl

Item Color Item Color
_H g &

¥ Data

[V Describe

Bz [Mir:10ne, bax:10s]

_IJ_I_IT_I LT

ok I Cancel | Default | Help

Fig4-79 — Protocol Analyzer UART Packet dialog box
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).
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Packet Idle (Time): When the check box is selected, the default value is 5ms. Specifically, when the Packet Idle (Time) is
activated, the packet will be divided again according to the Packet Idle (Time). If the Time Length between the previous packet
and the next packet is more than 5ms, the two packets will still be divided, or the two packets will be merged into one packet.

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

BUS Packet List E|

Setting. .. I Refresh I Expatt... | Synch Parameter,.., |

Packet # MHame TimeStamp Jata i’
Port B{Eus) -221.82532ms || 0000 || 3.703608s

Packet # Hame TimeStamp Data [ Length |
Packet # Hame TimeStamp Data [ Length |

Packet #

MHame TimeStamp
Paort A(UART) -221.82328ms

Fig4-80 - UART Packet List

Data Parity DESCRIBE
Erraor-1 Parity Error,should High

=

Packet1: It is commonly normal Data, which includes 1 “Data”.

Packet2: It is commonly normal Data, which includes 1 “Data”.
Packet3: It is commonly normal Data, which includes 1 “Data”.
Packet4: It is the state of Parity Error; the DESCRIBE is “Parity Error, should High ”.

Note: Because the Even Parity and the Odd are impossible to present to the same Bus, so we only take the Even Parity for an
example here.

Packet Length: When judging the start of UART, it is the packet TimeStamp.

State 1: Having Stop:

The data start ls regarded as The Unknow Eegisgter
. is Unknow_End Flag
Packet Timestamp

|'K . 1/

UART =5TA ( DATA = 02351

RX/TX
) 1
Packet Lenath
Fig4-81 - Packet Length
State 2: No Stop:
- Mhis Unlmow Regigter ig| [This Unknow Register
;::rf::n:tut i regarded asz 1 pgcket un.iralﬁu?ﬁﬂk:;z F s iz Unknow End Flag.

-]sm DATA = 0031 .ll—i—j
UART
L

Facket Length Stop’ s Data Lensth
(1;1.5;%it)

Fig4-82 - Packet Length
If the STOP falls short of condition, it isn’t noted down in UART.
Packet Length: From START (Start’s TimeStamp) to STOP (Unknow_End Flag TimeStamp)
Packet Idling Length: From Unknow_ End Flag TimeStamp to START TimeStamp.
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4.5.4 SPIl Analysis

SPI Introduction

SPI (Synchronous Peripheral Interface) is a parallel synchronous full duplex protocol with a Bus-like physical interface. This protocol
was first developed by Motorola and was generally used for EEPROM, ADC, FRAM, and display device drivers which are equipped with low
data transmission speed. The SPI data transmission is synchronous in both receiving and transmitting directions. Although Motorola initially
did not define the clocking impulse, it is commonly seen that the clocking impulse is according to the master processor. In practice, there are
two clocking impulses: CPOL (Clock Polarity) and CPHA (Clock Phase). The configuration of both CPOL and CPHA decides the sampling
rate. When the SPI must transmit serial data, it initiates the highest bit.

Since SPI is a synchronous communication protocol and data transmission may not be in bytes, a complete SPI signal packet must
consist of SCK, MOSI, MISO, and SS segments with CPHA and CPOL. They are as following.

SCK: Serial Clock Line (SCL).

MOSI: Master data output, Slave data input (MOSI stands for Master-Out-Slave-In).

MISO: Master data input, Slave data output (MISO stands for Master-In-Slave-Out).

SS: SS stands for Signal Selector of the master device which is to select signals for the Slave devices.

CPHA: The clock phase (CPHA) control bit selects one of the two fundamentally different transfer formats.
CPOL: The clock polarity is specified by the CPOL control bit, which selects an active high or active low clock.

The data are driven gnd sampled The data are driven and sampled

Clock Polarity = O where rising edges happen Clock Polarity = 0 where rising edges happen
Clock Phase = 0 where wave cycle start Clock Phase = 1 where wave cycle end

Clock Polarity = 1 where rising edges happen Clock Polarity = 1 where rising edges happen
Clock Phase = 0 where wawve cycle start Clock Phase =1 where wave cycle end

Fig 4-83 — Clock Polarity and Clock Phases
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Software Basic Setup of Protocol Analyzer SPI

Step 1. Set up RAM Size, Frequency, Trigger Voltage and Trigger Position as described in Section 4.1.
Step 2. Set up the Falling Edge on the signal of SS which connected to the Signal Selector (SS) pin of the tested SPI board.
Step 3. Set up the Protocol Analyzer Dialog Box which is set as the steps of 12C.

PROTOCOL ANALYZER SPI

| F'a-:ketl Data F-:-rmat' Hegisterl

|

— Pin Assignment — 55 Pin Aszsignment

SCLE: A00 hd ¢ 55 Channel

DATA: a0z = 55 Channel: A -
— Protocol Analyzer Property 55 Setting: Low d

b ode: IEF'HA=U,CF'DL=D 'I = Virtual 55

Tranzsmissian MSE-LSE - | dllityg Tirne: |2Dns

Diirection:

[Firc20ns kaxl. 31 me]
Data Length: IS bit
r FiII"D" at the LSB when the bit count | Dt e daia i
ig not enaugh,

— Protocol Analyzer Color

Data

o]

Canhcel | Drefault | Help |

Fig 4-84 — Protocol Analyzer SPI Configuration dialog box

Step 4. Set the SPI Configuration dialog box

Pin Assignment:

SCLK: It is the Clock channel, and the default is A0O.
DATA: It is the Data channel, and the default is A02.

Protocol Analyzer Property:

Mode:

There are six modes for selecting, which are CPHA=0,CPOL=0; CPHA=1,CPOL=1; CPHA=1, CPOL=0;
Rising and Falling.

Transmission Direction:

Set the Transmission Direction to MSB->LSB or LSB->MSB.

Data Length:

Set the Data Length in the range from 1 to 56, and the default is 8.

CPHA=0, CPOL=1;

Fill “0” at the LSB when the bit count is not enough: For example, the value of Data is “1001111”, there is only 7 Bits. When
the value of Data is set to 8 Bits, the displayed value should be 10011110.

SS Pin Assignment:

SS Channel: Select the channel for the SS, the default is A1.

SS Setting: Set the Judgment Level of the SS Channel to Low or High.

Virtual SS: When the SS Channel is not activated, the Virtual SS will be activated. The Idling Time of the Virtual SS should be
set as an auxiliary condition to decode.

Type the idling time of the SCLK signal on the tested SPI circuit. The idling time is defined as the idling time as shown in Fig
4-85.
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|begin

1111
xiaara I S0 1o 1
o ]

and|

" Idling time * idling time
Fig 4-85 —Idling Time

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

Step 5.Click OK to exit the dialog box of Protocol Analyzer SPI.
Step 6.Click Run to acquire the SPI signal from the tested SPI circuit. Refer to the Fig 4-86.

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

% ZEROPLUS LAP-B(702000)(5/N:000000-0000) - [SPLals]
4 Fle Bus/Signal Trigger RunjStop Data Tools Window Help

o]
R

DB &6 5 %

| v & &I | b b O ]|[rek =] i i [s0mMnz

O e T

ERMIEEIE - R

ERET A

|85 o | Height [30 <] it

Font Size |12 j|

Scale:B8.94872ns
Total:327.68us

APos-4548us |+
B Pos-44.350s |~

Display Pos:5.266348us
Display Range 3542630

A-T=4548us |+
B-T=44880s |+

A-B=B00ns |+
Compr-Rate:MNo

Bus/Signal Bus Filter |E
[ —

Port A i ‘.

g

# SCLK

[T

[T

4
3.887374us4 23211 7ud 576861 U4 52160505 266348uz5 611092us5 955835056 30057906 64532306, ‘3‘3[“]5_

M1 T

# 55 4

....... & DATA

\

....... A03 4

....... & A4 4

# A5

# A6

& A07

....... & 203

....... & A0

& 8100

A b e P b b ) i) D e e

A1 4

4| | »

3

Ready

[End | DEMO 4

124
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Protocol Analyzer SPI Packet Analysis
x|

Configuration  Facket | Data Fnrmatl F!egisterl

Iterm Calor

] I Cancel Drefault Help

Fig4-87 - Protocol Analyzer SPI Packet
DATA: List Data field captured by Bus in the packet display.
BUS Packet List:

BUS Packet List 2]

Setting. .. I Refresh I Export... I Synch Parameter, ., I

Packet # Marme TimeStamp -
Fort o@us) 0000|527 s

Packet # MNarne TimeStamp
Packet # Marme TimeStamp

Packet # MName TimeStamp

Deta |- Length
e |

Data Data Data Data Data Data Data Data Data

Fig4-88 - Protocol Analyzer SPI Packet List

Packet Length and Packet Idling Length
1. SS channel is activated.

'55 Rising Edme is the
start of the packet

Unknow_End Falg

'85 Falling Edoe is
astart of the packel

Unknow_Start_r ey

DAaTa = OxSE

SCK ' |
55 3. 7F95us I_
DATA P I

)
SPI —:—(
i

Packet Length

Fig4-89 - 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 is 8-bit; the Idling Time is set as 3us.
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2. 355us isn’ t dato

4\ e ey

SCK
2955
a2 U1 l ‘ ﬂﬂ.ﬂj

\\4 l?S‘JI 05

i 2. 355us is less than Unknow registers
2::‘: Timestamp iz the packet | IId“n" time .50 the ‘ Unknow End Flag
. information after

I "|
Packet T.ensth If the time length of SCK low

5. 575us is bigmer than Level is bigger than idling time

Tdling Time, mo it is it iz the timestasp of data and

data’ & t1mestaEp the timestamp of next data

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.
Virtual SS is activated 2: Data is 8-bit; the Idling Time is set as 3us. Don’t care data bit is not activated.

Although 3.155us is bigger | The Unknow
than Idling time, data’ s | registers
inforsation only capture |
the sirth bit.and doesnot | |Unknew_End F
5. 575us is bigger than capture to the eighth bit, | 128
lidling time , mo next w0 the datn is thought 11 R
t ising edge is the dats bit |
' timestamp of the data I — — l{
\—/ p
, 1 ] #
DATA = B56 DATA = 005 J'f
1 ﬂ
| /
315-5-u| 2 575w 3 |55...
Sus I,‘\ [ } I | 4. 175us [ ‘ |1|5ﬂ'5\u l scnsu.y' l
I L
-
Paclet Length P \
P ',
e DATA = 003D |—|— ‘\

—_—

Because the low level L I
lonly has 196ns less _‘——'“-——..ms.‘__zﬁL 19as x
than Idling time

, packet ends when the
l.ow level conds ﬂ;r,

Fig4-91 - 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 is 8-bit; the Idling Time is set as 3us. Don’t care data bit is activated.

[ r—— 3.65T50s iz bigger than 3.155us ix bagger than Idling i That is the
Data’ ‘.h“ﬂw idling time ,s0 the nest time ,hovever the data’s end of the
;! packet’ s riging edgs iz the information only capture to the | packet

imest anp timostamp of data sisth bit 5o the data iz not | -

accord with the wirtual

condition of SPI'=s ,the packet | \
iy |\
|

3] — 1 [
______ \\}a" }f
Ky e |
ATA ([ e e [T
F /&
I

Packet Length

Fig4-92 - Packet Length
Packet Length: From Packet's TimeStamp Data to next Packet's TimeStamp Data.
Packet Idling Length: Itis 0.
The End dot is Unknow.

Unknow iz registered
fis Pactets Unknoy_End_ Flag
[Timestanp.

18T ke

i1k |l i | ;
Packet Length I
Fig4-93 - Packet Length

Packet Length: From Packet’s TimeStamp Data to next Packet’'s TimeStamp Data.
Packet Idling Length: Itis 0.
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4.5.5 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 Figure4-98. 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.

MtobEV
Host R '
Micro-Controller I I . A
1-Ware™ 1-Wire™ PolWie™
Temp Temp i Temp
Sensor Sensor t Sensor
1 2 PN

Fig4-94 - 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

Signal Frequency Not fixed, around 10K

Appropriate Sampling Rate 1MHz
Same Data Time Per Bit? oYes mNo
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Name of Syn. Signals OWIO
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 according
High-count Voltage 2.8 5.2 \% to the Pull-High voltage.
Low-count Voltage 0 \%

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 Protocol Analyzer 1-WIRE 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 Protocol Analyzer and reads
data from Slave devices, Master creates samples from Protocol Analyzer status. In this way, Master can read any 0 or

1 bit from Slave devices.
Four signal types are described respectively in the following:
1. Reset:

w

t
(1) When Master starts communicating with Slave, Master first sends a low-count Reset Pulse (TX) of ~ RSTL  (Standard

speed: 480us; High Speed: 48us) for a period of time.
MASTER TX “RESET PULSE" MASTER RX “PRESENCE PULSE"

>t
Land g

la
[
|
|
|

i
B foo N
VeuLiue i RSTH —|
Ve mm _\‘ ! /F _
Viaum i
i
Vi wax : / \
v ; | W
‘ frerL g oo,
— IR -—
—» fron f—
— RESISTOR s VIASTER 052432

Fig4-95 - Master TX Reset Pulse and Master RX Presence Pulse

(2) Then, Master releases Protocol Analyzer and enters the RX mode. Through high- pull resistor, Protocol Analyzer
1-WIRE 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 qf 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 Protocol Analyzer 1-WIRE will be pulled back to the high status through the resistor.
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(5) Meanwhile, Master can detect any online Slave.

(6) From Fig4-100, the low count Reset Pulse and Presence Pulse signals can be clearly seen.

Reset/Pregence Detect Seque hoe (a8 in Figu!e 2

¥
I
S - it ]
v !
*
¥ ]
[} |
I |
i
[}
¥
)
I
I
| |
[
e R < &
T =]
[}
Em oo M oT00ps Chi 452V

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

Fig4-96 - Reset/Presence Detect Sequence

2.  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.
When the 1/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 fig4-101:
Write-zero Time Slot

+ lsor ¥ o lzc —
Veuwe {5
VF‘LLLJF MIN _\'\ .
v
IH MIN DSZ432
Viws ™ Sampling Window |
o / \
15 s ‘
T onaps 60 ps — RESISTOR
¢ (OD: 6 ps) —*! s MASTER
+ Lown i
Fig4-97 - 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 Fig4-98:
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Write-one Time Slot
¢ s plefre
Vauwwe LT | RS;C—P
VPLLLJP MIN _\‘ / I
HMIN N D82432
Vi e Sampling Window
o \
—fLow1 -
155 = RESISTOR
—
(0D-2ps) 60 s — NASTER
¢ (OD: 6 us) —»

Fig4-98 - Write-one Time Slot

3. Read Data:
(1) When Slave reads data, Master will generate a Read time slot.
(2) To initialize Read Data, Master has to convert Data line from the high logic to the low.
(3) Data line must be kept as low as 1us.
(4) The Output Data of Slave must be 14us at most.

(5) To read from 15us where Read slot starts, Master must stop driving 1/0.

Read-data Time Slot
- tsLot 4>}-<— tREC —I
VPuLLUR I
\/RPULLUP MIN \ / // " ‘\

Vi MASTER *
«—SANPLING—|
WINDOW
/

VL Max
oV — ‘/ \
fsu "’|‘tRELEASE
[ tLowR —=
|t trRoV »
— RESISTOR m VIASTER DS2432 ‘

Fig4-99 - Read-data Time Slot
(6) When Read Time Slot ends, 1/O 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:

A typical 1-Wire conversation

Reset Pulse Presence Pulses Next Reset Pulse

\ / NOT TO SCALE \

{|
)/
u ROM ID READ OR WRITE DATA /—‘

Resel Sequence /
8-BIT ROM FUNCTION 8-Bits of MEMORY
Command Code (Unigue FUNCTION
device s selected) Command Code

Diagram 1 typical 1-Wire communication sequence.

Fig4-100 - A typical 1-WIRE conversion

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

)

(2) Then, Master releases Protocol Analyzer and locates a Presence Pulse responded by any online Slave.
) 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 allow 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 fd-bit *Kegistration” ROM number LSB
B-bit CRC 48-bit Serial Number 8-bit Family Code
M=l 51 ] M5B [513] MSE |51

(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.

Software Basic Setup of Protocol Analyzer 1-WIRE
x|

F'ac:ketl Data Folmatl Hegisterl

r— Pin Aszignment r— Pratocol Analyzer Color

Ow/10: A0 h Reset Pulse

Presence Pulze -_|
r— Protocol Analyzer Property

Dats
Connect Speed: IStandard['I us] vI -_|

Tranzmission IMSB-)LSB vI ~ Sampling Position
Direction:

Data Length: B bit |3U us w
| s |

[Mir: Thit, b 2: 32bit) [Mire1 M aw:120)

QK I Cancel Default Help

Fig4-101 - Protocol Analyzer 1-WIRE Configuration dialog box

Set the 1-WIRE Configuration dialog box.

Pin Assignment:

1-WIRE only needs one channel to decode the signals, and the default is A0O.

Connect Speed:

The Connect Speed can be set to Standard(1 us) or High(0.2 us).

Transmission Direction:

The Transmission Direction can be set to MSB->LSB or LSB->MSB.

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

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

Data Length:

The Data Length can be set in the range from 1 to 32-bit, and the default is 8-bit.

Sampling Position:

The Sampling Position can be set in the range from 1 to 120us, and the default is 30us.

Protocol Analyzer Color:

Users can vary the colors of the decoded packet.
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x
| F'acketl Data Formatl Hegisterl
 Pin Assignment r— Protocal Analyzer Calor
Dwd0: A00 i Rezet Pulse
Prezence Pulse
r— Protocal Analyzer Property
[rata
Connect Speed:  |Standard(1usg] =
Tranzmissian MSE-3LSE - — Sampling Position
Direction:
n
Diata Length: IS kit |3U uz
. ——
]
[Mir: 1 bt b i 32bit] [Min: 1 b 2w 120)]
Ok I Cancel Drefault Help
Fig4-102 = Protocol Analyzer 1-WIRE Configuration dialog box
STEP 1. select Channel
1-WIRE has only one OWIO. Select the channel that is to link to the OWIO.
PROTOCOL AMALYZER. 1-\YIRE il

| F'a-:ketl Data F-:-rmatl Hegisterl

— Protacal Analyzer Property

Conmect Speed: IStandard['I us] T I

Fin Azsignment — Protocal Analyzer Color

Reset Pulze

Prezence Pulze

Data

Transmizsion MSE-3LSE - — Sampling Position
Direction:
Data Length: IS bit |3U us |
s
[hdiry bt bl 2 32bit) [Mir: 1. 24:720]
Ok, I Cahcel Drefault Help

Fig4-103 - Protocol Analyzer 1-WIRE Channel Setup

STEP 2. setConnect Speed

1-WIRE has two modes: Standard(1 us) and High(0.2 us). The speed setup according to the specifications of the object is to be
tested and the default mode is standard.
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x
F'acketl [Data Formatl Hegisterl
 Pin Assignment r— Protocal Analyzer Calor
Owi0: 400 - Atk | B
Prezence Pulse -_|
 Protocal Analyzer Property————————————————
= \ Data -
< Connect Speed:  |Standard(1 us] b >
\ _/
Tranzmissian MSE-3LSE - — Sampling Position
Direction:
n
Data Length:; IS bit |3U us
s |
[Mir: 1 bt b i 32bit] [Min: 1 b 2w 120)]
Ok I Cancel Drefault Help
Fig4-104 - Protocol Analyzer 1-WIRE Connect Speed Setup
STEP 3. Ssetthe Transmission Direction
Set the Transmission Direction as either MSB -> LSB or LSB -> MSB.
Xl

PROTOCOL ANALYZER. 1-\WIRE

F'acketl [Data Formatl Hegisterl

 Pin Assignment r— Protocal Analyzer Calor

Dwd0: A00 i Rezet Pulse

Prezence Pulse
r— Protocal Analyzer Property

Data
Conmect Speed:  |Standard(T us] =

\

< Tranzmissian MSE-3LSE - — Sampling Position
=
Data Length:; |8 bit |3U us

s |

[Mir: 1 bt b i 32bit] [Min: 1 b 2w 120)]

Ok I Cancel Drefault Help

Fig4-105 - Protocol Analyzer 1-WIRE Transmission Direction Setup

STEP 4.

Set the Sampling Position

Users can slightly adjust the sampling position of 1-WIRE. This feature is applicable when the signal cannot be decoded. The

default value is 30us.
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 Pin Assignment

Dwd0: A00

r— Protocal Analyzer Calor

Feset Pulzse

r— Protocal Analyzer Property

-

Connect Speed:  |Standard(1 us]

Tranzmissian MSE-SLGE -
Direction:
Data Length: IS bit

[Mir: 1 bt b i 32bit]

Prezence Pulse

[rata

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

éampling Foszition

in: 1 Maw120)

|3U uz d

o |

Cancel

Drefault

Help

Fig4-106 - 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 32bits is the

PROTOCOL ANALYZER 1-\YIRE

maximum.

F'acketl Data Formatl Hegisterl

— Pin Azsignment

Owdl: &00

— Protocol Analyzer Color

Feset Pulze

 Protocal Analyzer Praperty
Conmect Speed: IStandard[1 us) vl

Transmiszian

[ata Length:

Prezence Pulze

Drata

x|

— Sampling Position

IBD uz d

[Min: 1 Max:120]

wus |

o]

Cancel

Drefault

Help

Fig4-107 - Protocol Analyzer 1-WIRE Data Length Setup
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Protocol Analyzer 1-WIRE Packet Analysis

Caonfiguration

Ibem Calar

¥ Desciibe -_|

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

ak. I Cancel Drefault

Help

Fig4-108 - Protocol Analyzer 1-WIRE Packet dialog box

That is the new View; the below View includes several formats that 1-WIRE can happen; it describes Data number and Describe

difference.
BUS Packet List
Settmg...l Refresh I Export”.l Synch Parameter... |

Packet :

Mame TimeStamp Data

Bus1{1-WIRE) 20161527

33 06 30 95 03 90 02 48 B7 FF FF FF FF FF FF 04 00

|2 eusigwie) | soosss 33 95 % 5 07 90 0 43 77 Fr Fr F FF FF FF 04 O]
Packet # Mame TimeStamp Data
Packet # Mame TimeStamp

33 96 30 96 07 90 01 48 2F FF FF FF FF FF FF 04 00 ;I

Fig4-109 - 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 4: It is commonly normal Data, which includes 1 “Data”.
Packet 5: 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

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

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 the Protocol Analyzer. Therefore, the software needs to add a dialog
box so as to set up a Protocol Analyzer HDQ dialog box.

HDQ Introduction

1. Brief Introduction
Features

Protocol Analyzer HDQ is a non-synchronic half-duplex serial transmission, which requires only one HDQ

quasi-PWM (Pulse Width Modulation) to verify the serial data.

Applications

HDQ is commonly applied to the display interface for battery management.

2. Protocol Analyzer Signal Specifications

Parameter

Value

Name of Protocol Analyzer

HDQ

Required No. of Channels

1

Signal Frequency

Not fixed, around 12MHz, 13MHz and 19.2MHz

Appropriate Sampling Rate 100MHz
Same Data Time Per Bit? oYes mNo
Name of Syn. Signals HDQ

Data Verification Point

Low signals>190us converts to High signals >40us

3. Protocol Analyzer 10 Description

Name Function

HDQ The sole I/O transmits Host and BQ-HDQ status and data.

4. Protocol Analyzer Electrical Specifications

Parameter Min Type Max Unit Note
Logic Input High 25 v
Logic Input Low 05 Vv

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, the 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
1 ! Receive from BQ-HDQ !
i CDMR ! Data — | |+—1RR
1 I
- Addess ] AW
] LSB MSE
Breaki Bito | \ Bit7
! - —tRSPS
. Address Bl T Tre e
Start-bit Data-Bit Stop-Bit |
| |

Fig4-110 - 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.

- 'I'i.:a_u wle— Lpm -
Fig4-111 - 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 {(CYCH), as shown by the dotted line in the following
figure. Conversely, if it is the write-1 status, after t(HW1) period of time, the signal will convert to High and last throughout the period of

t(CYCH), which is of 1 bit and no less than 190 us. The t(HW1) range is from 0.5us to 17us and no more than 50us. The t(HWO0) range is
from 86us to 100us and no more than 145us.

Read/Write

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 from Send Host to BQ-HDQ or Receives from BQ-HDQ
Data.

Data

Made up by 8 bits, it is from Send Host to BQ-HDQ or Receives 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 t{(CYCD), which is of 1 bit and ranges from 190us to 260us. The t(DW1) ranges from 32us to 50us and no more
than 50us. The t(DWO0) ranges from 80us to 145us.

i

- 1.:|;|||||| 5 B

- Yo -

-+ bevem
Fig4-112 - Signal from BQ-HDQ to Host

Y
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Software Basic Setup of Protocol Analyzer HDQ
x|

Carfiguration | F'acketl Data Formatl Hegisterl

— Pin Aszignment

Chanhel A00 2

— Time Settings(us]

Break: {130 to [1000000 Recovery |40 ko [1000000

Host 1: [ to |70 Device 1: |0 o |70

Host 0: IEN to 180 Device O |20 o [180

Host Bit {130 to 260 Device Bt [190 to  [260

[V Response: |190 to |320 Remark: 1000000 iz infirite
r Pratocal &nalyzer Colar

Break Recaverny Address Read Wirite Data
ak. I Cancel | Help |

Fig4-113 - Protocol Analyzer HDQ Configuration dialog box
Set the HDQ Configuration dialog box.

Pin Assignment:

HDQ has only one signal channel, therefore it only specifies the name of the channel and marks the selected channel.
Protocol Analyzer Name: Display the name of the selected Bus.

Channel: Preset as A0O.

Timing Settings(us):

Set the time for Break, Address, Read, Write, Data and Recovery.

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

Operating Instructions
Open the LAP operation interface.

B ZEROPLUS LAP-B(702000){S/N:000000-0000) - [LaDoct] _|Ol x|
4% Fle BusfSignal Trigger RunjStop Data Tools MWindow Help 1= x|
D E|S)® = % & | p w02k 2] d[[100MHz o] w ] |[50% 7] % % Page [
== @& -[ions -] [[o mepr 1. | Il | Height [s0 =][ i
FomSize [12 -]
Scale10ns Display Pos:0ns AFP0S-180n5 [+ A-T=150n5 |= A-B=300ns |+
Total:20.48us Display Range:-250ns ~.. B Pos:150ns/v B-T=150ns |+ Compr-Rate:Mo
Group 1 . A B E-
Bus/Sigral it [ 7= W 20, e, 0, 5o, B g 0, b, 2, | 2
J‘MADD w L =
& A01 401 ®
& A02 502 ®
403 403 prd
A4 A0 bid
# A05 A5 bid
# A0B A0E ®
& AO7 407 ®
& A08 505 ®
# A08 409 bid
# A10 410 bid
AT 411 bd
& A12 812 ] -
4| [l | »]4 3K 1] »
Ready [ [ End | DEMO y

Fig4-114 - Operation Interface
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Sample the HDQ waveform or open the sampled waveform.

£B ZEROPLUS LAP-B(702000)(5/N:000000-0000) - [HDQ1m-10Mhz.als]
43 Fle Bus/Signal Trigger RunjStop Data Tools Window Help

~lolx]
—lsl x|

D B3] & %] 8D e oob O] =]l [[loMHz o] e o] [[50% <] % % page i
ERIEE R R e e 1 o S DL R e e
FomSize [12 -]
Scaleld 472631ms Display Pos:10.2851 32 APos-87 ETEEmd' A-T=478766ms \' A-B=3us |v
Total:20.7852165 Display Range10.20561.. B Pos-97.8736me ™ B-T=097.8736ms |+ Compr-Rate:198.000
. Gowp 0 [[ g I N !A
Bus/Signal Lewel 0 iter |, |10.223678510.241541510.25940451 0.2772675 10.295135,10.312994510. 33085731 0.34972,10.366583;10.384%
"MADD b I I I - I I I -
& A0 A0 ] g
# 02 402 pd
A03 402 b
D4 404 b
# 805 05 b
# ADB A5 o p
# 07 407 5%
# 08 400 b
# M09 403 b
# A10 410 b e
A1 ATT b 52
# A12 812 | L] =
4| [ofl«] | ]« QK 1] »
Ready [ [End | DEMO 4
Fig4-115 - HDQ Waveform
Group the channel into Bus.
£% ZERDPLUS LAP-B{T0Z000)i 000000-0000) - [HDQ1m-10Mhz.als] -10o] x|
42 Fle Bus/Signal Trigger RunfStop Data Tools Window Help 18] x|
[ | » p» 1[[[iM =] [ [toMHz o] o s |[50% <] e S page 1
@ k(B @] B - [p57zeaime] g R o A B I g B e ol | | Heignt [30 ]|
FontSiee  [12 -]
Scale3572631ms Display Pos:10.28513s APos-a7 E?Eﬁmd' A-T=478766ms |v A-B=3us \'
Total 207852165 Display Range10.20581.. B Pos:-97.8736mg ~ B-T=097.8736ms |- Compr-Rate:198.000

Bus/Signal

ann
sampling Setup ...
Channels Setup ..

Group 0 4 -
LoD || Filler B qu223‘533992415&19@25@@4@2732&;@1929‘5153‘19awzlaaagwq33qs§7§1p345723‘1935§5§3§1q334!:—

BUS' Bus Property ..

Analog WaveForm 3
....... A Reverse
_______ s [

Ungroup from Bus Chrl+0
....... s b

Add Channel ...

------- b Copy Channsl

Delete Channel
Delete All Channels

....... # & Restore Default Channels

....... s4  FomatRow .
Rename
....... # AT
....... AT A1 = =
------- PASEF % % :
il 0 S Y ] :

\
Fig4-116 - Group into Bus
Select Bus Property.

[End
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£% ZEROPLUS LAP-B({ 702000)(! 00000-0000) - [HDQ1m-10Mhz.als] =10l x|

4% Flle BusiSignal Trigger RunfStop Data Tools Window Help 1= x|
D= B[ S[]@ 5 % o & A v eb i =]l [1oMHz <] o e |[50% <] % 45 Page [1
eRal= = SR - R e R T S G Sl IEREET T
Font Size |12 j‘

Scale:3.872631ms Display Pos:10.28513s AP0s-07 8766mMS A-T=197.8766ms |+ A-B=3us |*
Total:20.7862165 Display Range:10.20581.. B Pos-97.8736ms v B-T=87.8736ms |+ Compr-Rate:198.000

. i v =
Bus/Signal ” Bus H Fiter ‘ quzzgsfsﬂq241|551§1;|25@@4@27225313192a|51§s|1;|31ga$4§1;|33qs§?§1p34§72slwq35§5$3§1q384!ﬁ

e I Ll
Sampling Setup ...

oo Koo KooK o0 KoaKoaKox]

Channels Setup ...

Analog Waveform »
....... # b0 Reverse

A0 Group into Bus ChrbhG
Ungroup from Bus bl
oa0
Add Channel ... =

# Al Copy Channel
Delete Chanmel
Delete Al Channels
& A0 Restore Default Channels

....... # 40 FormatRow D
Renarme
....... & AITTTT
------- # 810 410 P P
....... AT AT = = .
4 DN ED I K i .
Ready [ = o -

Fig4-117 - Bus Property

Select the decoding function of the Protocol Analyzer HDQ and select OK to confirm.

% ZEROPLUS LAP-B{702000)(5/N:000000-0000} - [HDQ1m-10Mhz.als; -0l x|
4@ Filz BusiSignal Trigger Run/Stop Dasta Tools ‘Window Help 1= x|
D R(S||5 % &% ¢ &8 | o [im 2] e db[[1omHz <] o aw|[[50% <] 5 #5 Page [T
EEE IR e IR L T s
FontSiee  [12 -]
Srale:3.872631ms Display Pos:10.503488s APos-37, STEBms{' A-T=G7.8766ms \' A-B=3us |'
Total:20.7862165 Display Range:10.42017... B Pos-97.8736ms~ B-T=497.8736ms |+ Combr-Rate:1 98,000
I =
Bus/Signal Bus || Filer |i . O — -
~Bus ing § hldbab i Bl
= 0x0 |+ 5 I ﬁ " Bus Colr Config .. 01 01
sl x I= | fictivate the Lateh function [eo0 = I—
....... & a0 s [ Rising Edge ¥
~Protocol Analyzer Setting
AD2 ADZ
7 U & Protocol Analyzer Parameters Config ...
AD3 S ® ~ ZERCPLUS LA 1-WIRE MODLLE ¥1.10.00(CND1}
~ ZEROPLUS LA CAN 2,08 MOl (ChOL)
¢ GRIET = @ ZERCPLUS LA HDQ MODLILE ) |
_______ #0050 P  ZERGPLUS LA T2C MODULE ¥2.02.00{CNO1)
 ZEROPLUS LA SPI MODULE ¥1.13,00(CNOL)
_______ # 05 A6 521  ZEROPLUS LA UART MODLILE ¥2.13.00(CHO1)
------- # A7 207 ®
# A08 A b ]
o e = = [¥ Use the DsDp Find |
# 410 410 ™ % More Frotocol Analyzst
....... A1 A1 [ e oK I Cancel | Help | =
2l 0C3 O SO T O Y I T _»l_l
Ready [ [End | DEMO y

Fig4-118 - Protocol Analyzer HDQ Setup

Complete the Protocol Analyzer HDQ decoding.
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£B ZEROPLUS LAP-B(702000)(5/N:000000-0000) - [HDQ1m-10Mhz.als]

43 Fle Bus/Signal Trigger RunjStop Data Tools Window Help

~lolx]
—lsl x|

D @S] 8 & % ¢ &8I b 0w ] [[1omnz =] o o |[[50% <] % 4 page [1
= || & & < || @ - [[6.7a5a09u-] 2 “R[[52 8 B T & [ 0 [[E5 e | Height [0 <]
FomSize [12 -]

Scalef 745488us Display Pos:1.258367=
Total:20.786216s Display Range:1.2568198.

AP0s-87 876Bmg v
B Pos:-97.8736ms v

A-T=087.8766ms | v
B-T=97.8736ms |~

A-B=3us [*
Compr-Rate:188.000

Bus/Signal ” Bus

= [#Hoa) | oxo

v -
| ,1,282325 1, 2580885, 1.299% I1‘253‘3393‘1;253‘3573‘1;2555033‘1;25553§slw‘zaegs‘esl1‘253‘50‘&.1‘253%—

# 400 X

& A01 401

& A02 402

AO3 403

D4 A0

# A05 A0

# A0B 405

# AO7 807

& 408 408

# 403 403

& 410 410

A1 411

S AEAEA AP B A B b

4| | »

QK

3 |Kl T

Ready

[End

\
Fig4-119 - Protocol Analyzer HDQ Decodi

ng

Protocol Analyzer HDQ Packet Analysis

Configuration  Facket | Data Formatl Hegisterl

Item
v Break
¥ Recovery

v Address

V¥ Read

Calar

Item

v wiite

¥ Describe

Calar

[ o ]

Cancel |

Drefault |

Help

Fig4-120 - Protocol Analyzer HDQ Packet dialog box

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

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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4.5.7CAN 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
lines, CANH and CANL that match with baud ratio judge serial data. If you want to change serial data into the Protocol Analyzer 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.

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 .

Application

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 aNo

Name of Syn. Signals CAN 2.0B

Data Verification Point Low signals >190us convert 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 Vv

CAN 2.0B Frame Specification
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CAN 2.0B can separate frames as follows: Data Frame, Remote Transmit Request Frame, Error Frame, Overload Frame.
Because CAN 2.0B is transmitted by the format of difference signals, the signal can separate into CANL and CANH, and the signal
direction of CANH is opposite to that of CANL, next we analyze CAN2.0B signal 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{D<N<B8) 16 P 7
Data CRC Ack End of

Field Field Field| Frame

11 bits. |
| Identifier |
Fig4-121 - 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 less, 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.

6 8N (D<N < 8)
Control Data
Field

=
O

CENNINNNENENNVANNNENERN

| 4 hfts | I I |
Data
Length
Code

Reserved Bits

Fig4-122 - Control Field
Data Field

The Data Field consists of the data to be transferred within a Data Frame. It can contain from 0O to 8 bytes, and each contains 8 bits
which are transferred MSB first.

CRC Field
16bits CRC, the last is a delimiter, and the default is 1.

143 FMO714A



FREFHIMATEIRAS The Zerolus Logi Andyzer

Zeroplus Technology Co., Ltd.

Fi

End of
Frame

L[ [ I )

15 bits

Fig4-123 - CRC Field

Ack Field

That is the return signal of Receiver, which has two 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 is 1.

Arbitration
Field

E|§,,5ﬂ'a‘ 3

]
i 8 <
R A ololo [ [ 1111171111 B

11 msh 18ksh % 4 bits 15 bits
Identifier [dentifier ? Data CRC
@

Length

g Code

Fig4-124 - 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 return data. And the

frame doesn’t have Data Field.

12 6 16 2 7
Arbitration Control CRC Ack End of
Field Field Field Field| Frame
o) Qo ¥
JiuE s 2 35
(4 n-uc

o o
NENNNENNENNSECEEDD NENVARN

‘l 11 bits l\ ‘g 4b|'ts ‘l 15 bits I\ ‘
Identifier B! Data CRC
g

o Length
§ Code

g
il
i
]
'
]
0]

o
=
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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, which 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 fries 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.

Errnr Erm
Flag Delimiter
10lalofolofo

6-12 bits
rposition of
rmor Flags

Fig4-126 - Error Frame
Overload Frame

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

There are two kinds of Overload conditions, which both lead to the transmission of an Overload Flag. The internal conditions of a

node which requires 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, Over Delimiter can send eight ‘1’, others send seven ‘1’ after finishing either.

Oveﬂcad Overl oad
Flag Delimiter

12 bits.

Sup-erpcS|t|0n of
Overload Flags

Fig4-127 - Overload Frame
Interframe Space

Interframe Space is divided into Intermission and Protocol Analyzer Idle. Intermission is three ‘1’. It is impossible to send any

message during this time, excepting Overload Frame. The Protocol Analyzer is recognized to be free; the period of Protocol Analyzer

Idle may be of arbitrary length. And any station having something to transmit can access the Protocol Analyzer. When a node is at the

state of ‘error passive’, the node will send eight ‘0’ after Intermission and other nodes have the chance to retransmit themselves

information.
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Software Basic Setup of Protocol Analyzer CAN 2.0B
X

acket I [rata Format I Register |

i Azzighment Start Packet Farmat
Protocol Analyzer Mame:  Busl & 111Bit Shart
Ch I AD -

Ae 0Bt Star

— Protocol Analyzer Property

[~ Data Reverse Decoding
Percentage Sample: E0% -
After End Packet happens, just begin to
analyze

Baud R ate: |'|25EIEIU 'I [ Auto r Wwhen CAM Data for expansion,combing
Basic D' and 1D

Iir: T bpe. M ax:10kby L . .
(Min-1bps.Max sl ¥ The Del iz displayd in the CRC Field

— Protocol &nalyzer Color

Start Control CRC Errar ALK
End 1D Data Overload MHACK,

ok I Cancel | Default | Help |

Fig4-128 - Protocol Analyzer CAN2.0B Configuration dialog box

Set the CAN 2.0B Configuration dialog box
Pin Assignment:
Protocol Analyzer CAN 2.0B only needs one channel to decoding signals, the default channel is AO.
Start Packet Format: The Start Position can be divided into two formats, 111 Bit Start (the Start Position is that three bits are
High.) and 0 Bit Start (the Start Position is that one bit is Low).
Protocol Analyzer Property:
Percentage Sample: The Percentage Sample should be entered in the position of the Baud Rate which is selected from the
range between 25% and 75%, and the default of the Baud Rate is 60%. The resolution can be adjusted to 1%.
Baud Rate: The Baud Rate can be set to Integer or selected from the pull-down menu (10000, 20000, 40000, 50000, 80000,
100000, 125000, 200000, 250000, 400000, 500000, 660000, 800000 and 1000000) manually, and the default is 125000. If
the Auto is selected, the Baud Rate can be calculated by the main program automatically and displayed on the CAN 2.0B
dialog box.
Data Reverse Decoding: If it is selected, the data can be decoded in reverse.
After End Packet happens, just begin to analyze: If it is selected, the signal will be decoded when the End Packet
appears.
When CAN Data for expansion, combine Basic ID and ID: If the option is selected, the Basic ID and ID will be combined.
The Del is displayed in CRC Field: If it is selected, the Del will be displayed in the CRC Field.
Protocol Analyzer Color:
The protocol analyzer colors can be varied by users.

Operating Instructions
Turn on the user interface of Logic Analyzer.
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Sample the CAN 2.0B waveform or open the sampled waveform.
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Group the channel into Bus.
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Select the decoding function of the Protocol Analyzer CAN 2.0B and select OK to confirm.

Fig4-131 - Group into Bus
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Fig4-132 - Bus Property

Select the decoding function of the CAN 2.0B.

[End DEMO 4
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Fig4-133 — CAN 2.0B Property Setup
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Double click the ZEROPLUS LA CAN 2.0B MODULE V1.32.00 (CNO1) to set the Protocol Analyzer CAN 2.0B dialog box.

PROTOCOL ANALYZER. CAN 2.0B x|

F'a-:ketl Data F-:-rmatl Hegisterl

— Pin Assignment Start Packet Format

Protocol Analyzer Mame:  Busd & 1116t Stat

Chaninel A00 hd " OBit Start

r— Protocal Analyzer Property

[” DataReverse Decoding
Percentage Sample: B0 -
r After End Packet happens. just begin to
analyze

Baud Rate: |'|25EIUU 'I [~ Ao r "When CAN Data for expansion,.combine
Basic ID and ID

tir:1bps b ax: 1 OMby . . .
(Min-1bps. Max ps] ¥ The Deliz displayd in the CRC Figld

r— Protocal Analyzer Color

Start Cortral CRC Erar ALK,
End 0 Data Owerload P CE,

Ok I Cancel | Drefault | Help |

Fig4-134 - Protocol Analyzer CAN2.0B Setup

Click OK on the Protocol Analyzer CAN 2.0B dialog box to complete the CAN 2.0B Bus decoding.
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Fig4-135 - Protocol Analyzer CAN2.0B Decoding
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Fig4-136 - Protocol Analyzer CAN 2.0B Packet dialog box

The packet color can be varied by users.
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Fig4-137 — CAN 2.0B Packet List Displayed with the Waveform

4.6 Compression

The Compression function can make the system to compress the received signal and has more data stored in each memory channel.

4.6.1 Software Basic Setup of Compression

Step 1. Set up RAM Size, Frequency, Trigger Voltage and Trigger Position as described in Section 4.1.
Step 2. Set up the trigger edge on the signal or the bus to be triggered.

Step 3. Click IE| icon, or click the compression function from the Sampling Setup dialog box then click Apply or OK to
run.
PLUS LAP-B(702000)(5/N:000000-0000) - [LaDoc1]
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Fig 4-138 — Compression Mode

Step 4. Click Run, and then activate the signal from the tested circuit to acquire the result on the waveform display area.
Fig 4-139 shows the result before and after compression has been applied.
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Fig 4-139 — Before and After Compression

Using 128K memory depth, before compression has been applied, the total of the data was 1.31072ms; after the compression had
been applied, the total of the data was 334.46643ms. Therefore, the compression rate is 255.178.

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

Step 5. Click the Compression icon again or click off the Compression function to stop compression.

Tip: The Compression cannot be applied when the Sampling Frequency is more than 200MHz.
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4.7 Signal Filter and Filter Delay

The function of the Signal Filter and Filter Delay is to 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 / Filter Delay

Step 1. Set up RAM Size, Frequency, Trigger Voltage and Trigger Position as described in Section 4.1.
Step 2. Set up the trigger edge on the signal or the bus to be triggered.

Step 3. Click % icon, or click the Signal Filter Setup button on the Sampling Setup dialog box or select the item form the
pull-down menu of the Bus/Signal and then the Signal Filter Setup dialog box will appear.
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Fig 4-140 - Signal Filter Setup

Step 4. Signal Filter Setup

1. Set up the Filter Condition as = or on the signal to be analyzed.
2.Click OK, then click Run and activate the signal from the tested circuit to the Logic Analyzer.

3. The system will only display the waveforms of the signals which are qualified by the Filter Condition.
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Fig 4-141 — Without/With Signal Filter Setup

The first picture shows the result without Signal Filter setup.

The second picture shows the result which has set the high level on the Filter Condition of the signal AO1. Only the high status of the

AO01 waveform is displayed.

Step 5.Filter Delay Setup

1.Click on the Activate Filter Delay as shown in Fig 4-141.

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 4-141.

Step 6. Stop Signal Filter/ Filter Delay

Click Stop, then click Signal Filter Setup and select Cancel from the Signal Filter Setup dialog box to stop the Signal Filter
or the Filter Delay Setup.

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.
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Fig 4-142 — Filter Delay Setup

Tip: Definitions of the Start Edge, the End Edge and the Period + Delay are listed as Figs 4-143, 4-144, 4-145 and 4-146.

Filter Condition deldy time

start edge ’,

Filter Condition delqy time

start edge

Fig 4-143 — Start Edge

Filter Conditiom delay time

end edge

Filter Condition

end edge

delay time
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Fig 4-144 — End Edge
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Fig 4-146 — Filter Delay Setup

Step 7. Signal Filter Time Interval

1. Activate the Show Bar function to display the Data Length of the deleted signal which was tested, as shown in figure below.

Display Bar Setup
¥ Show Bar Bar Style  [gar -

Bar width | Sns

(o] | Cancel | Default Help

Fig4-147 - Display Bar

2. The bar has two styles which are Original and Bar, the default is Original style in which the column Bar Width is disabled;
when the Bar style is selected, the column of Bar Width is enabled.

3. Bar Width: When the Bar style is selected, the Bar Width can be set by users, the default is 1.

Tip: The minimum bar width is 1, and 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.
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Signal Filter Time
Interval is denoted by
Bar.

Fig4-148 — Signal Filter Time Interval

Tip: The Signal Filter Time Interval function is limited under the following situations:

A’ The Signal Filter function is disabled when the Sampling Frequency is more than 200MHz.

B: The final two data are NULL.

C: Logic Analyzer supports the Signal Filter Time Interval function on the condition that the interval between Signal Filter must be
more than two clocks.
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4.8 Noise Filter
The Noise Filter function can make the system filter the waveform that doesn’t meet users’ requirements.
481 Basic Software Setup of Noise Filter

STEP1. Click Data on the Menu Bar, then select Noise FiIter:_E to activate the Noise Filter function as the figure below.
Data Tools Yindow Help

[] Select en hnalstic Rence x|
1;,,1, Filter ...

$ Busz Width Filter

* Tata Contrast. .. Maise Filter: Ill"'l':'r'E ]‘
ﬁ Find Data Value ... Ctrl+F oK
[C1 Find Pulse Width 4|

Fig4-149 - Noise Filter
STEP 2.Transmit the tested signal to the Logic Analyzer as the flgure below

Growp 0 ||
Bus/5ignal Lowel o || Filter celTd tman 4 434 10784 =, 154 L Ezs 3. TEE
e 1 Il 1 ] ] [l ]

P Tﬂﬂﬂf@ﬂﬂﬂﬂfull AR
Deei s [ mllef2 ]2 2]z e 22 2 2228 ]2]2]

& A2 A2 | L] 4 4 4

weam || WO ® 8 8 7 8

Fig4-150 - Tested Signal
STEP 3.Filter the waveform that are not bigger than 5 clocks.

x| ——
Hoizse Filter EI

Moise Filker:  |rjone vl

Maone

1 clock . .
Y s clock J Maise Filker: IW -I
—_— J3clock

4 clock

127

7 clock, ] 4

38 clock
9 clock, I
10 clock,

Fig4-151 - The condition of Noise Filter is 5clock.
STEP 4.After filtering the waveform that are not blgger than 5 clocks, the unqualified waveforms are deleted.

& clock —
| Cancel |

Bus/5iznal Ezz‘gg Filter .. L I_ L I_ . ‘10 L —IsI L .“‘ L ? L 1|0I L 1|5‘ L 2\0.
S Y g I 2048
s i = 2048
# a2 4072 i I 2048
A3 AD3 K & 8 ] 4 ] 8 5

Fig4-152 - Signal 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: IN,:,,-,E vI

Ok

10 clock,
Fig4-153 - 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.

49.1 Basic Software Setup of Data Contrast

STEP 1.Click Data on the Menu Bar, then select ﬂ to open the Data Contrast Settings dialog box.

x|

Data Contrast Settings
[v Active Data Contrast
r—Contrast Files
Biasic File IHDle—IDMhz.aIs |
Contrast File | HDQ1m-200Mhz, 5ls j
—Conkrask Beginning Point Error Tolerance
' T Bar
INc-ne 'I
" Beginning of Data
Contrast Result | Error Stat. :I
A0O[AO0] ............ Fall 74 —
BOIADT] ..., PASS
Tools Window Hel ADZ[ADZ] ..o PA3SS
Data 1 = L8P AOILADT] oo PASS
I::I Select an Analytic Range ADHAD4] P#S3
BOSLADS] v PSS
: Hoise Filter ... ADELADE] ..o, PASS _|LI
4 »
- 1 |
bl TIata Contrast. .. [v Raoll the contrast waveforms synchronization T S—
[+ Display files the contrast differences
ﬁ Find Data Yalue ... CtrltF [ Display files horizontal :
-] Find Ful=e Width. .. I Do contrast automatically when being run
l# To the Frewious Edge Fi1 Apply | Clase | Help

Fig 4-154 - Data Contrast

Activate Data Contrast: Click the checkbox to activate the function of Data Contrast.

Basic File: It is the standard contrast file.

Contrast File: It is used to compare with the Basic File.

Contrast Beginning Point: It can set the beginning point of the contrast at Trigger Bar or Beginning of Data.

Error Tolerance: It is the allowable time error when setting data contrast.
Contrast Result: It displays the same contrasted result and the different contrasted result with PASS and FAIL respectively.
Error Stat. : It displays the number of discrepant parts.
Pin Assignment: Users can select the contrastive channel.
Perform Contrast: It can activate the Contrast at once.
Display files horizontal: The waveform window of the two contrast files are displayed in horizontal. Users can select it as their

requirements and the default is non-activated.

Roll the contrast waveforms synchronization: The two contrast files roll synchronously. Users can select it as their

requirements and the default is non-activated.

Display files the contrast differences: It can line out the difference in the contrast waveform. Users can select it as their

requirements and the default is non-activated.

Do Contrast automatically when being run: The two files will be contrasted automatically when being run.

Tip: For this function, Data Contrast, we provide the SDK Development Tool for users. Users can customize the Data Contrast
Interface according to their requirements. We have packed the Data Contrast Ul as the GUI.DLL and designed an interface which
is used for the communication between the GUI.DLL and Main Program. The GUI adopts the Non-modal Interface design, which
can make the GUI Interface and Main Program Interface switch freely. When users activate the Data Contrast function, the
software will search whether there is a GUI. DLL or not, then it can judge whether there is a user-defined Interface. If there is a
user-defined Interface, the GUI.DLL will take effect; if there isn't, the embedded Data Contrast Interface will be activated.

Image Interface:
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i
The former data contrast E: Select the channel in the contrast file, and then click the button to find the former data contrast, as a
result, the contrasted result is displayed in the center position of the waveform area.

el
The next data contrast ———: Select the channel in the contrast file, and then click the button to find the next data contrast, at last,

the contrasted result is displayed in the center position of the waveform area.

Operating Instructions:
(1) Select the channel A0O in the contrast file to find the differences (the first difference is displayed in the center of the waveform

area). See the below image:
ER ZEROPLUS LAP-B(702000)(5,/N:000000-0000) - HDQ1mM-200Mhz.als -0 x|

File BusfSignal Trigger Runf3top Data Tools Window Help

D B S| 6 &% & &8 B[ e oor 0 im =] @ [[200MHz ] om|[50% -] s b page I ]| | & 2
- BB P s 8 ]| - |Joorsrses] e w0 Iy (A &5 | Height [30 ][ Triguer Detay [

Fomsize [12 -]

=

Scaler] 3563814108 Display Pos:191150 AP0s-523281|~ A-T=523281 |* A-B=730603 |*
Total: 1048576 Display Range: 157240 ~ 225063 A Pos 2073221' B-T=207322 |v Compr-Rate:Mo
’ h B E-.|
Bt Bus || Fer 9 |, 1s4p2233, 170804 244, 177505151, 184350 058, 19143 965, 19793873, 20471378 , 21149 607, 23077 534, 228050501,
e i
. ol = oXo001 | 0X0goY - TRO00T F o000 -
a0l K 33114 238)9 | 16610 28519
] Lodec T
® 1048574
[ 1048674 =
1 o)
*:HDQ1m-10Mhz.als =13 x|
1e:1356.3814108 Display Pos:191149 A P0s-978766| A-T=978766 |~ A-B=30 |*
Total:207862161 Display Range: 157239 ~ 225062 B Pos-975736/~ B-T=0878736 |~ Compr-Rate:183.000
. ; v E-]
Bus/Signal Bus Fiter ., 16402].372, 170803.279, 177585.196, 184367.093, 191149, | 197930.907, 204712.8]4, 211434721, 218276628, 225058535,
v B
S sao [UIMUUT UL U LA 151185
& 208924748
® 206924148
: ® 206924748 -
v| 4 O NN » 4|
[ [End | DEMO G

=t
(2) Click the next data contrast button B2 The second difference will be displayed in the center of the waveform area as the
image below:
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£% ZEROPLUS LAP-B(702000)(S/N:000000-0000) - HDQ1m-200Mhz.als =] |

Eile BusiSignal Trigger RunfStop Data Tools Window Help
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Font Size |12 j|
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i
(3) Click the former data contrast button “EE.. The first difference will return to the center of the waveform area as the image

below:
B ZEROPLUS LAP-B({702000)(5/N:000000-0000) - HDQ1m-200Mhz.als ;Iglﬂ

Eile BusiSignal Trigger RunfStop Data Tools Window Help
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Font Size |12 j|
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Bus/Signal B | Pl P 16005050 a0Rau tsben s g6 058 19149965 19793 73, 2047138, 211435607, 218277 s Zzm0sanyt,
= [ ol = 00001 | 0X0000 I X001 +0X0000 -

sl o ® 3§14 | 25619 | 16510 28619

Famd i 1048674
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« [¥]l« v ][4 3K I A7)
=l0ix
Scale:1 356.36814108 Display Pos:181149 A Pos-978766| v A-T=078766 |+ A-B=30 |
Total: 207862161 Display Range157239 ~ 225062 A Pos-978736+ B-T=978736 |+ Compr-Rate:198.000
h 4 -
Bus/Signal Bus Filter L 1!3402'!.3?2| T?UEU?.ZFSI 1??58? 1?5‘ 1?438?.U§3| ‘1 EI'HIHI \ 'IIETEII‘I EIIU?‘ ZIUWT %.EHI 2]149?.7?'\' 2:1 827$ E?E‘ 2?505?.5;5!:
- 5ol
5 i e LT UUTULT LT LU LT
® 206924148
® 206924148
® 206924148 £
» |4 X 1NN _’IJél
4

[End | DEMO

Data Contrast Mode

Display the result of Data Contrast in the data contrast dialog box

After activating the data contrast, the contrast result can be displayed in the contrast result list as the following section in the red
frame. The information is very simple. It is not necessary for users to learn more details; users can only know whether the signal of one
contrasted channel is absolutely the same to that of the other.
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—iConkrast Files

IHDle-IDMhz.aIs

[
[

Basic File

Cartrast File IHDle—EDDMhz.als

—iConkrast Beginning Poink Error Tolerance

i TEBar IN
one

" Beginning of Data

=

Contrast Result | Etror Stak,

k)

a00[A00] 74
ani[aot]....

anz[az]
an3[a0s]
AD4[A04] ...
a0s[A0s] ..
A0E[A06]

N

e

—_—

[v Rall the contrask waveforms synchronization
[+ Display Files the contrast differences

v Displa Files horizonkal

¥ Do contrast automatically when being run

Apply Close

Pin Assignment. ., |

Perform Conkrast

Help

Fig 4-156 - The Result of the Data Contrast Dialog Box
FAIL: It denotes that there are differences between the two channels of the two files.

2. Contrast the waveforms in the waveform window
The software contrasts the two data files in the waveform area window, and displays the contrast waveform and basic waveform
horizontally; and users can contrast the two waveform files by rolling the mouse, however, the differences can be marked in red

waveform line”

PASS: It denotes that the data between the channels of the two files are absolutely the same.
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Fig 4-157 - Waveform Window
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~~~~~~~~~ " is used for marking the different areas in this contrast file.

Refresh Protocol Analyzer

The Refresh Protocol Analyzer function can make the system analyze the data between Ds and Dp again.

4.9.2

iy
STEP 1.Click Tools on the Menu Bar, then select —= —‘J orclick == —‘J on the Tool Bar directly to refresh Protocol Analyzer.

Basic Software Setup of Refresh Protocol Analyzer

E Cuskomize ...
Color Setking. ..

fU= Bus Properky

LM Refresh Protocol Analve

#nalog waveform r

Hardware Function Config. ..
Hardware Function Swikch, ..
Export Hardware Configuration File. ..

Fig4-158 - Refresh Protocol Analyzer

STEP 2.Transmit the tested Protocol:\nalyzer S|gnal to the Loglc Analyzer for example Protocol Analyzer SPI.

Bus/Signel M

- W

P & 4
sl N ><‘
Fuz | % g

uNK UNKNOW
5

O A
] |

Fig4-159 - Waveform before Refreshing

STEP 3.Choose “Select an Analytlc Range” function to select the anaIyS|s range, and drag Ds Bar to B Bar.

Bus/Signel Buz || Filter P T i S S R SR N I G
= — B UNKNH
el = = H_
£ 10 Y % H J
& b4 b H

STEP 4. Click ;'J the Logic Analyz.e'r will anlalyze the data between Ds and Dp.

Fig4-160 - Drag Ds Bar to B Bar

>< LNKNOW 110000000 0 | 10000000

i HUHUUWUWHUHUUUUWWUHUUUUUWUUHUUW

[

Buz/Simal Bus || Filter
=

S i Iy

Fan I

S i ] ® ®

Fig4-161 - Analyze the Data Between Ds and Dp

STEP 5.Click == —‘J again, the waveform returns to the original state.
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Buz/Signal Bus

v ol b ‘ J ‘
4 A0z i ® ‘

Fig4-162 - Restore the Original State
Tip: The Refresh Protocol Analyzer function has effected, while the Ds and Dp are activated.

4.10 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.

4.10.1 Basic Software Setup of Memory Analyzer

STEP 1. Click Tools on the Menu Bar, then select @ to activate the Memory Analyzer function.
@ Waweform Display
Listing Display

Hot Mews YWindow r

E Mavigatar
ﬂ Memory Analyzer ...
£9) Bus Packet List. ..

m Statiskics Window. ..

Cascade
Hatizankal

Werkical
Screen Display »

11.alc
2 2.alc
W 3 I2C.al

Fig4-163 - Memory Analyzer Interface
STEP 2. Open the Memory Analyzer dialog box

A
LI Llil Option, ., I Impart, .. | Expart,., | Merge... | Refresh | Reset | Display A\teratlonéll ﬂl
Bus1(12C) |
Address | Virite data Read data =
1] 1 2 3 4 5 5 [ 7 [ & El A E C

0xo0 ‘ |

0x10 T T

020 [w Compact Made
Complete Mode

040

. o
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:
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Memory Analyzer |
< > | =3 | Option. .. I Import. .. | Expart... | Merge. .. | Refresh | Reset | Display Nteratlon” ﬁl
Bust(teC) |
Address | Wirite data Read data =
1] 1 2 3 [ 4 [ 5 [ 7 ] El & E C
000 | |
0X10 I !
oxz0 [v Compact Mode
Complete Mode ...Unused :0X30~0x3F
0340
0350
X600
X370
| i
Fig 4-165 - Compact Mode
i
< = | = Optian,., I Import, ., | Exzpart,., | Merge, .. | Refresh | Resat | Display Alteration” ml
Bus1(1zc) |
Wirite data Fead data =
Address | Data | Address | Data |Address | Data | Address | Data | Address| Data [ Address| Dats | Address | Data [ Ac
0x00 0x01 0x02 X032 0x04 003 OX06 C
010 ox11 0x12 12 0x14 015 0x16 C
0xa0 o2l 0x22 Compact Made Ox24 025 0x26 C
|w  Complete Mode
x40 0x41 0x42 7 0x44 045 Ox46 C
x50 0x51 0x52 X532 0354 035 0X56 C
XG0 Ox61 0x62 X632 Ox64 0X¥65 OX66 C
0x70 071 0x72 0X73 0x74 075 Ox76 C
4 | 1|

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.

Option. ..
: It is used to set the relative parameters for the List Window of the Memory Analyzer; see the following Option

dialog box:
kS

—Bar Assignment

Reaction Bar I,o, - I

— Active Display Assignment

Display Width 16

— Color

-
w ] v
Datalin’) -_I Alkeration -

Cancel | Defaulk |

Fig4-167 — 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.
Import. ., Expork. .. | . .
and : The Export function can select the TXT or EXCEL format to store the Data of the List
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Window of the Memory Analyzer; the Import function also can select the TXT or EXCEL formats to analyze the former export

data.
Merge... |
: It can merge with the different export files. See the Merge dialog box below.
Merge x|

Chiject file: |

File to merge: | CIpEn
oK Cancel

Fig4-168 — Merge Dialog Box
Object File:

1. It is the covered file, that is to say, it is a new file.

2. It can display the path of the “Object File” and the file 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.
Refresh

Bus Data

Reset

Display alkeration

: Pressing this button can refresh the data status of each Address data when there are some alterations in the

: The data status of each Address will be cleaned out and returned to the original status by pressing the button.

: 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, it
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.

position which is highlighted by the Blue frame.
STEP 3 .Display the Memory Analyzer function in the waveform window.

: When users input the Address in this Edit Box and click the Find icon, it will go to the corresponding

Tip: The Packet is read; the Address is 0X6E; the Data are 0X25, 0X36, 0x47, 0x58, 0x69 and 0x7A in sequence.

B ZEROPLUS LAP-B(T0Z000)(5,%000000-0000) - [12C.als]

43 Fle Oustsonsl Togger Runfop Dsts ook Window elp

PG A I e A e =[x e Hpage 1l 7]
£5 & | Height [ -| Trigger Dalay ||F°"t

ERECEIDEEEE N E I S AL

(=]
_IEIJ

Seale991.7007920 Display Pos27330

Total:2uz144 Wusplay Range 2935 ~ 52104 BPos-130033| = B-T=130033 =

APog-130063|* h-T:I:WOEJ |+ A-B=30 v
Compr-Rate:No

_I_I_I_I a;a-‘...l Trgeet... I Bt | Werge... | Beiret I el ”M-rT ,—_I

mm}|

¢ 47165505

|LJ :[_-'.'-1 =i-:-;.:2:-'.-[ T T

I
e | I | I | I I

070 | owa7 | cwso | owea | onga | |

Fig4-169 — Memory Analyzer Display
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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.

5.1 Installation Troubleshooting

Q1. Why is there no prompt when I 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. Although these seven 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. Turning 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 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 can 1 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.

ZEROPLUS Logic Analyzer x|

Hardware Searching Failed!

Rektry | Exit I

Fig. 5-1: Select Run Demo if you do not have the actual hardware.

I 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 128MB to 512MB 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 Position 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, listen to music or watch movies while working with the Logic Analyzer.).

The default color setting of the Position Display Area is very cool, but I 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.
3-136; this color setting should give a clear view of the Position 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't I read 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. Igetasignal from only one Logic Analyzer when | have two connected; what is wrong?

A: Currently, only the LAP-B(702000) supports 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 our 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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Software
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Technical Information
Others
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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 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. Isthe 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 change.

HO4. Are different external sampling frequencies for different channels possible?
A: No, there is only one external sampling frequency available.

HO5. Can | disable or set a certain port to don’t care while during compression?
A: No, during compression.

HO6. Why does the Logic Analyzer feature negative voltage calibration?
A: This allows users to analyze any given signal.

HO7. How do | adjust the Trigger Level?

A: The adjustment of the trigger level is done with a port which consists of 18 channels. The trigger level 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 the 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.

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
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are usually much more 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

SWO01. Why is the compression function not activated by default?
A: 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: The Compression Function measures signals that vary slightly over a long period.

SWO03. Can | activate the Trigger Page and Compression Function simultaneously?
A: Yes, you can.

SWO04. When should | use the “Bar” function?

A: This function allows you to highlight a segment of a waveform so that you can have a closer view. Depend on the configuration of
Waveform Display Mode under Tools = Customize, a more accurate numeric value of address, time, or frequency difference will
be calculated and displayed as shown in Fig. 6-1.

A Pos-30.333333ns| A-T=30333333ns |- A-B=H83.333333ns
B Pos:38ns|= B-T=38ns |~ Compr-Rate:MNo
2 B 4
?I.Enls L |-2|5r'|si . I-'IE.Ens 5, I'I2I.5n|s L I2|5nsI L a7 Bns L I5I|:Ir'|s

OXTE{ 0X00 ) 0X01 ) 0X02 ) 0X08 | 0X04 | 0X05 § 0X06 | 0x07

Fig. 6-1 — Bar Function

SWO05. Can triggers be differentiated in Pre-Trigger and Post-Trigger?
A: Yes, they can.

SWO06. Are all setup parameters and configurations saved as | save my work?
A: Yes, everything in your work space, except signal graph, will be saved.

SWO7.If | have the wheel feature with my mouse (or other pointing devices), may | adjust the waveform display zoom, in the
Position Display Area by scrolling?

A: This feature has been enhanced since V. 1.03. If your program version is prior to this version, visit our website for the latest
update at
http://www.zeroplus.com.tw/new_instrument/main-download.php?type=1

SWO08. What are the extremes for Delay Time and Clock & Trigger Delay Clock?

A: The interface will inform you of the interval you may use. However, it varies from case to case, depend on your test devices. See
Fig. 6-2.
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Fig. 6-2 — Delay Time and Clock

SWO09. How do | know the version number of my software interface program?
A: Click Help from the Menu Bar (See Fig 6-3),
and then select About ZEROPLUS Logic Analyzer(See Figs 6-3 and 6-4).
| Help
ZEROPLUS Logic Analvzer Help F1
kevboard Map
Problem Feedback
B4 About ZEROPLUS Logic Analyzer
Abouk ZEROPLUS Mare Protocol Analyzer

Fig. 6-3 — About ZEROPLUS Logic Analyzer

About ZEROPLUS Logic Analyzer |

LAP-E Series
2y
FRIRERAARAS Wersion : Standard_\3,10(CHOZ)

Zeroplus Technology Co., Lid.

The Information of the Yersion

L]

ZEROPLUS®
LAP-B Series Standard V3.10

Welcome to use ZEROPLUSE Logic Analvzer. The document

inchides the version infformation of the software.

New Functions |
Detailed description invites reference comparry website

Copyright{C) 1997-2011 ZERCPLUS TECHMOLOGY CO., LTD.
Website:  htto: v, zeroolus, com, bw

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/new_instrument/main-download.php?type=1

SWI11. Can | save my signal data to a separate pure text file (*.txt)?
A: Yes, this feature has been available since V1.03.01.

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
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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 Regional and Language Options.

Documents oy €2 QuickTime

1 I & & J &8 Windows Firewal

Fig.6-5 — Windows Regional and Language Options

!': Regional and Lar s
S Scann s ; -
- z = Customize settings for the display of languages,
/:) el [ el S eI :_'?,] Sched numbers, tmes, and dates.
HNetwork Connections 4 v -
9) Help and Support % — 2 Sounds and Audio Devices
.3 Printers and Faxes » é" Speech
; = el Taskbar and Start Menu ) Stored User Names and Passwords
J Log Off king... 5) Symantec Livel pdate
Ml System
@ Shthen 1 Taskbar and Start Menu

SW13.Is there a Reset that restores the default color setting for signal output wave forms in the Position Signal Display

Area?

A: Yes, there is. Click Tools from the Menu Bar, and select Color Setting; click Default. 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.

Color Setting x|
W aweform I
MHarme | ™ Relating | Cuolor -
aveform B ackGround r
Lizt B ackaround 1 I
List B ackaground 2 |
Curzor I
[Grid r
U ko Lire: r
Crefault Bus r
Bus Text [
List Text r
Tirne T ext r
Signal Filter Bar |
Bz Ermor I
Biie Frorar Tawt -
<
Preview .
After the background iz
0 0 oo altered, comesponding calor
I K u] [u} o 01 | automatically changes
[u} i} | according bo the contrast
10 10 10 i
1 1 11 ratio.
When being printed. the
v background iz white.
—
ak. I Cancel | ) Drefauilt Help
N\ 7z

Fig. 6-6 — Restore Color Default

SW14. Can | change the displayed waveform mode?

A: 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 (1)

The second alternative is to right-click any place in the Waveform Display Area. This will pull out a menu. Click Waveform Mode,
and choose a waveform. See Fig. 6-8.

$4 Find Data Yalue ... Chrl+F
=1 Find Pulse width, ..
Go To 3
Place ]
&dd Bar

Bar

.

3 Z0om E
Hand H
[K Mormal ESCAPE

:3 =]

[ Show all Data F10
w7y Previous Zoom trlz

Data Faormat 3

orm Mode [v  Square Waveform

Calar ... Sawtooth Wavefarm

Bus Data Colar, . .

Bus Single Data Colar,,.

Fig.6-8 — Waveform Mode (2)

SW15. Can | change the Signal Display Mode into the Timing mode?
A: Yes, you can.
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6.3 Registration

RGO1. What is the significance of the hardware serial number?

A:  Every product is assigned and engraved with a unique serial number, which allows us to trace the original manufacturing date of a
specific product.

RGO02. How do | register online?

A: Visit our homepage at http://www.zeroplus.com.tw. Choose the Instrument Division, and click on English.
Once you finish membership registration, proceed 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.

RGO03. What should I do if online registration fails?

A: Do a screen grab of the window, including the error message, and email our customer service department. A customer service
representative will be glad to assist you as soon as possible, once the email is correctly received.

RGO4. How may | register if the purchasing date was longer than one month?

A: In this case, fill in the registration card and send it via post, fax, or email to our customer service department, and a
representative will process the registration for you.

RGO05. What is the warranty length for my product?

A: 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.

RGO06. Why should | register this product?

A: 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.

RGO07. What should | do if the hardware serial number is previously registered?

A: 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.

RGO08. How do | register my protocol analyzer and buy protocols?

A:  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 your 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 a 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), differ from many voltage
levels of an oscilloscope. The Logic Analyzer has more channels than an oscilloscope to analyze the waveform. Since the Logic
Analyzer 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 that 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, it 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. Use 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
among A-B, A-T, and 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 tested
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, which is used for the simultaneous test of 2 test tools. For example, the
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.

How do | update my 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 wished to transform the stereotypical OEM factory into a
world class R&D center.

OTO02. Why is there arich 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/logic-analyzer_en/technical support.php.

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
devices. 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 Contract Us
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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
A Go to A Bar Mov<.a the A-bar to the center of the waveform
area; select A-bar by the cursor.
Move the B-bar to the center of the waveform
B Go to B Bar
area; select B-bar by the cursor.
T Goto T Bar Mov<.a the T-bar to the center of the waveform
area; select T-bar by the cursor.
E Change to Enclose mode Change the mouse mode to Enclose.
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 -> Graph Open Capture Graph dialog box.
Ctrl+ E Data ->Enclose Change Mouse mode to Enclose mode.
Cirl + F Data -> Find Data Value Seargh specific data with 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.
Cirl +S File-> Save Savg an actlvg file with its current name,
location and file format.
Bus/Signal -> . .
Ctrl+U Ungroup from Bus Ungroup signals (Pins) from a Bus.
Ctrl+Z Data -> Undo Last Zoom Reverse the last zoom.
Ctrl + Shift+ E File->Export Open the Export dialog box.
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Table 7-3 : Hot Keys (3)

Statement
Go to next page of the data or the
waveform.

Go to prior page of the data or the
waveform.

Go to the beginning of the data or the
waveform.

Go to the end of the data or the waveform.
Move the cursor up a grid.
Move the cursor down a grid.

Move the selected Bar or display left to the
prior waveform or data.

Move the selected Bar or display right to
the posterior waveform or data.

Release all selected bars, and changes
Mouse mode to Normal.

Change trigger conditions.

Table 7-4 : Hot Keys (4)

Hot Key Equivalent Orders
Page Down Operate the position shown
Page Up Operate the position shown
Home Operate the position shown
End Operate the position shown
Up Operate the position shown
Down Operate the position shown
Left Operate the position shown
Right Operate the position shown
ESC Operate the position shown
Space Change the trigger conditions
Hot Key Equivalent Orders
F1 Help -> Logic Analyzer Help
F2 Decrease the sampling rate
F3 Increase the sampling rate
F5 Run/Stop -> Single Run
F6 Run/Stop -> Repetitive Run

F7 Run/Stop -> Stop

F8 Data -> Zoom Out

F9 Data -> Zoom In

F11 Data -> Before

F12 Data -> After

Statement

Logic Analyzer Help

Decrease the sampling rate.

Increase the sampling rate.

Execute the acquirement once.
Execute the acquirement continuously.
Stop acquiring data.

Zoom out the waveform.

Zoom in the waveform.

Move forward to the prior variation
waveform and center that location.

Move forward to the next variation
waveform and center that location.
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Table 7-5: Contact Us

Contact Us

Copyright 1997-2011, ZEROPLUS TECHNOLOGY CO., LTD

- Headquarter

Taiwan-Chung Ho City

« Instrument Division/
Business Department

Taiwan-Hsinchu City

Taiwan-Chung Ho City

= Other Service Departments

China-Shenzhen

China-Shanghai

ZEROPLUS 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

ZEROPLUS TECHNOLOGY CO., LTD.
2F., No.242-1, Nanya St., North Dist.,
Hsinchu City 30052, Taiwan (R.O.C.)
Tel: +886-3-542-6637

Fax :+886-3-542-4917

ZIP Code: 30052

E-Mail: hunter@zeroplus.com.tw

ZEROPLUS 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

The Zeroplus Logic Analyzer
User’'s Manual Ver. 3.10

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

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.

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 feel anything that could be done better, either in

software or hardware. We appreciate your feedback.
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