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Preface

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

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

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

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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Objective

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

Zeroplus Logic Analyzer.

1.1

Verify the package contents before discarding packing materials. The following components should be included

Package Contents

in your product. For assistance, please contact our nearest distributor.

Table 1-1: Accessories List

The Zeroplus Logic Analyzer
User’'s Manual V3.1

Models

LAP-
16032U

LAP-
16064U

LAP-
16128U

LAP-

32128U-A

321000U-A

LAP-

LAP-
322000U-A

Logic
Analyzer

16-Pin
Testing
Cable

8-Pin
Testing
Cable

Probe

20

20

36

36

36

USB
Cable

Quick
Start
Guide

Driver
CD**

1-Pin
Testing

Cable
(White)

2-Pin
Testing

Cable
(Black)

Models

LAP-C
(16032)

LAP-C
(16064)

LAP-C
(16128)

LAP-C
(162000)

LAP-C
(32128)

LAP-C
(321000)

LAP-C
(322000)

Logic
Analyzer

16-Pin
Testing
Cable

8-Pin
Testing
Cable

Probe

20

20

36

36

36

USB
Cable

Quick
Start
Guide
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Driver
cD* 1 1 1 1 1 1 1

1-Pin
Testing
Cable
(White)
2-Pin
Testing
Cable
(Black) 1 1 1 1 1 1 1

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

* The following is the accessory package of LAP-C Series, the LAP-A Series is the same with LAP-C Series.

S,
AN
g ZEROPLUS i
| NN
g AN
oEEE fit a
I' '| 3 b
16-Pin x 1
8-Pin x 2
Flg 1-1: LOgiC Analyzer Flg 1-2: Testing Cable
ET 1
- AT TERoeLLs | r
I:— e, . o
S = p
Fig. 1-3: Probe . - '
(varied depending on models) Fig. 1-4: USB Cable
l."‘-\-._-_‘_-.:'__
| Usgey, 2
/ ELI-r"‘lc‘_"’?'lfe-*.'Il,u
/ / — T
/ / = >
I,_.'f .-"l \a____ L
Fig. 1-5: Quick Start Guide Fig. 1-6: Driver CD
e B Y
LY ! A
Fig. 1-8: 2-Pin Ground Cable
Fig. 1-7: 1-Pin External Clock Cable (Black)

(White)
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1.2 Introduction

1. Zeroplus Logic Analyzer models LAP-16032U, LAP-16064U, LAP-16128U, LAP-32128U-A, LAP-321000U-A,
and LAP-322000U-A, all share the same external features as illustrated in the following figures.

B
Signal
Connectol

Adjustable Base Stand

Fig. 1-9 A view of the Zeroplus Logic Analyzer LAP-A Series. See Fig 1-12 for detailed information on the Signal
Connectors.

Fig. 1-10 Side view of Zeroplus Logic Analyzer, which draws its power from the USB connection.

Port A: AO ~ A7
Port B: BO ~ B7
Port C: CO ~ C7
Port D: DO ~ D7

For signal transmission to

For extended modules or
active other instruments

devices not designated to
be analyzed.

For the External Clock
connection.

For grounding test circuits |

Fig. 1-11 Rear view of Zeroplus Logic Analyzer LAP-A Series

FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer
Zeroplus Technology Co., Ltd. User’s Manual V3.11

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

gl LET

(AW READ . TRIGGER, PORER)

Fig. 1-12: A View of the Zeroplus Logic Analyzer LAP-C Series. See Fig 1-11 for detailed information on
the Signal Connectors

Uuss

Fig. 1-13: Side View of the Zeroplus Logic Analyzer; the power of the Logic Analyzer is drawn from the
USB connection.

PortA:AO~A7 __
Port B: BO ~ B7
Port C: CO ~ C7

Port D: DO ~ D7

For transmitting signals ta_ <4—or external modules or devices not
activate other instruments

designated to be analyzed

— |
For connecting the .-

<— For grounding test circuits
External Clock

Fig. 1.14 Side View of the Zeroplus Logic Analyzer LAP-C Series
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Table 1-2A: List of Functional Pins in Each Model

LAP- LAP- LAP-

Models LAP- | LAP- LAP- 1 351280-A |  32100U-A 322000U-A

16032U | 16064U | 16128U
Port A \/

( AO~A7)
Port B N

(BO~B7)
Port C

(Gemle')-
Port D

( DO~D7)
R O
TO
S O

CLK
GND

2

N4

2 |2 ]2 |=|=2] X
< |2 |2 |2 ] < < 2
< |2 ]2 (=2 |=<] = < < <

Table 1-2B: List of Functional Pins in Each Model

Models LAP-C LAP-C | LAP-C LAP-C LAP-C LAP-C LAP-C
(16032) | (16064) | (16128) | (162000) (32128) | (321000) (322000)
Port A
(A0~A7) v v v
Port B
(B0O~B7) v v
Port C
( CO~C7) X v v
Port D
( DO~D7) X v v
R O \ V V
TO \ V V
S O \ J J
CLK V J V
GND V J V
VDD J J V
I0A V J J
10B V J V
I0C V J V
GND V J J
Tablel-3: Definitions and Functions of Pins for All Models
CLK Clock Connect a given external module to be analyzed.
GND Ground Two pins used for grounding the Logic Analyzer with a given
external module to be analyzed.
Tablel-4: Definitions and Functions of Pins for Advanced Models (1)
When the Logic Analyzer is about to upload data from the
memory to the PC, the R_O will send a Rising Edge signal
RO Read (Out) of DC3.3V. When the upload is finished, a Falling Edge
signal is sent.
When a trigger condition is established, the T_O will send a
T O Trigger (Out) Rising Edge signal of DC3.3V. When the memory is full, a
Falling Edge signal is sent.
S O Start (Out) When a user initiates a sampling task by clicking the RUN
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icon in the window or clicking the START button on the
device, the S_O will send a Rising Edge signal of DC3.3V.
When the Logic Analyzer finishes uploading, a Falling Edge
signal is sent.

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

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

(Semiconductor) voltage from the Logic Analyzer.
IOA Ext. /O Module A Trar?smlt signals petween an external model or

device and the Logic Analyzer.
10B Ext. I/O Module B Same as IOA.
10C Ext. /0 Module C Same as IOA.
GND Ground Ground external devices in sequence.
1.3 Hardware Specifications
Table 1-6A: Hardware Specifications of LAP-A Series
LAP- LAP- ; LAP- LAP- LAP-
LAP
Iltems\Type
16032U | 16064U | 16128U | 32128U-A | 321000U-A 322000U-A

Interface USB 2.0 (1.1)

Operating System

Windows 2000/ Windows XP/ Windows Vista/ Windows 7

Power Supply

USB 1.1 (USB 2.0 Recommended)

Channels

16

32

Sampling
Rate

Internal
Clock Rate
(asynchronous)

100Hz ~ 100MHz

100Hz ~ 200MHz

Max
External
Clock
(synchronous)

Max 75MHz

Max 100MHz

Bandwidth

75MHz

Memory

Memory

512K Bits

1M Bits

4M Bits 4M Bits 32M Bits 64M Bits

Memory
Depth (Per
Channel)

32K Bits

64K Bits

128K
Bits

128K Bits 1M Bits 2M Bits

Trigger

Trigger
Channel

16 Channels

32 Channels

Trigger
Condition

Pattern/Edge

Pre-Trigger/
Post-Trigger

Yes

Trigger Level

1 Level

Trigger Count

1~65535

Threshold

Voltage

Working
Voltage

-6V~+6V

Accuracy

0.1V

11
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12C Free
UART Free
Protocol SPI Free
Analyzer 1-WIRE Option Free
(Keep CAN 2.0B Option Free
Increasing) HDQ Option Free
7-SEGMEN Free
TLED
Operating
Interface Chinese(Si)/ Chinese(Tr)/ English
Language
Time Base
5ps~10M
Range ps S
Vertical 1~5.5
Sizing '
. Max Max Max Max Max .
Compression | gyiits | 16Mbits | 32Mbits | 32Mbits | 255Mbits Max 512Mbits
Waveform
Width Yes
Display
Trigger Page 1~8192Page
Software Pulsg Width Free
Trigger
Function I psyple Mode Yes
Trigger Mark Option Free
Latch . . . .
Function Option Option Option Option Free Free
Data . . . .
Contrast Option Option Option Option Free Free
Multi-stacked
Logic No No No Yes Yes Yes
Analyzer
Settings
Protocol
Analyzer Option Free
Trigger
Safety Certification FCC/CE/WEEE/RoHS
Table 1-6B: Hardware Specifications of LAP-C Series
LAP-C | LAP-C | |ap.c| LapP.c | LAP-C| LAP-C LAP-C
ltems\Type (16032) | (16064) | (16128) | (162000) | (32128) | (321000) | (322000)
Interface USB 2.0 (1.1)
Operating System Windows 2000/ Windows XP/ Windows Vista/ Windows 7
Power Supply USB 1.1 (USB 2.0 Recommended)
Channels 16 32
Samp“ng Internal
Clock Rate 100Hz ~ 100MHz 100Hz ~ 200MHz
Rate (asynchronous)

12
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Max
g‘;‘zg‘a' Max 75MHz Max 100MHz
(synchronous)
Bandwidth 75MHz
Memory 512K Bits | 1M Bits 4M Bits 64M Bits 4M Bits 32M Bits | 64M Bits
Depth (Per 32K Bits | 64K Bits | 128K Bits 2M Bits | 128K Bits 1M Bits 2M Bits
Channel)
Trigger 16 Channels 32 Channels
Channel
T”_g,ger Pattern/Edge
Condition
Trigger Pre-Trigger/
Y
Post-Trigger es
Trigger Level 1 Level
Trigger Count 1~65535
Threshold |  Vorking -BV~+6V
Voltage
Voltage Accuracy 0.1V
12C Free
UART Free
Protocol SPI Free
Analyzer 1-WIRE Option Free
(Keep CAN 2.0B Option Free Option Free
Increasing) HDQ Option Free
7-SEGMEN Free
TLED
Operating
Interface Chinese(Si)/ Chinese(Tr)/ English
Language
Time Base
Range 5ps~10Ms
Vertical 1~5.5
Sizing
Compression Max Max Max Max Max Max Max
P 8Mbits 16Mbits | 32Mbits | 512Mbits | 32Mbits | 255Mbits 512Mbits
Software Waveform
. Width Yes
Function .
Display
Trigger Page 1~8192Page
Pulse Width
. Free
Trigger
Double Mode No Yes
Trigger Mark Option Free Option Free
Latch . .
Function Option Free Option Free
Data Option Free Option Free
Contrast P P
Multi-stacked No Yes
Logic
13 FMO714A
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Analyzer
Settings

Protocol

Analyzer Option Free
Trigger

Safety Certification FCC/CE/WEEE/RoHS

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 below.

1.4.1 Operating System Requirements

Support Non-support

® Windows 2000 ® Windows NT 4.0 (Workstation & Server,
(Professional, Server Family) Service Pack 6)
® Windows XP ® \Windows Server 2003

Operating System | (Home, Professional Editions 32-Bit
version)

Name ® Windows VISTA
(32-Bit and 64-Bit version)
® Windows 7

(32-Bit and 64-Bit version)

1.4.2 Hardware System Requirements

Hardware Name Lowest Configuration Recommended Configuration
CPU 166 MHz 900 MHz
Memory 64MB 256MB
. . VGA Display Capability with VGA Display Capability with
Display Device 1024x768 resolution or higher. 1024x768 resolution or higher.
Hard Drive At least 100MB available space At least 100MB available space
usB USB1.1 supported USB2.0 recommended

14 FMO714A
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1.5 Device Maintenance and Safety
Follow these instructions for proper operation and storage of the Logic Analyzer.

Tablel-7: General Advice

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

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

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

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

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

15

Tablel-8: Electrical Specifications(LAP-A Series & LAP-C Series)

Items Minimum Typical Maximum
Working Voltage DC4.5V DC5.0V DC5.5V
Current at Rest 200 mA
Current at Work 400 mA
Power at Rest 1w
Power at Work 2W
Error in Phase Off* 1.5nS
Vinput Of Testing Channel DC -30V DC30V
VReference DC -6V DC6V
Input Resistance 500KQ/10pF
Working Temperature 5°C 70°C
Storage Temperature -40°C 80°C

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

WARNING e Avoid direct sunlight

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

e Relative Humidity: < 80%

e Altitude: <2000m

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

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

Conclusion

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

16 FMO714A
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2 Installation

2.1 Software Installation
2.2 Hardware Installation
2.3 Tips and Advice

17 FMO714A
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Objective

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

2.1 Software Installation

In this section, users will learn how to install the software interface and drivers. As with proper installation of many
USB devices, the Logic Analyzer application and driver software must be installed prior to the connection of the

hardware. The following steps illustrate an installation of a Zeroplus LAP-C V3.11 Logic Analyzer. The other twelve
models mentioned in Chapter 1 would follow identical procedures.

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

Step 2. Execute the installation program. Go to the START menu, click START, Run, Browse in sequence,

select Setup.exe file in the appropriate model folder and then click OK. It is recommended that all other
programs are closed while the installation proceeds.

Step 3. Choose the Application Setup.

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

Step 5. Select “l accept the terms 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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tandard - InstallShield Wizard

@ ZEROPLUS &

InstallS hield Wizard Complete

Setup has finished instaling LAP-C_Standard on your
computer.

L::qin: Cube

7 Ves, | want to restart my computer now

&

o, | will resstart ry computer |ster

Application

Remawe any disks friom their drives, and then click Finish to
complete setup.

Lisar Manual Browse CO

< Back Finish I Cancel |

Standard Shield Wizard x| _standard - InstallShield Wizard x|

Ready to Install the Program

Welcome to the InstallShield Wizard for The wizard s tsacy to begin installtion
LAP-C_Standard
Click Install to begin the installation.
The Install5higld Wizard wil install LAP-C_Standard an ) ) .
your computer, To continue, click Next, If you want ta eview or change any of your installation settings, click Back. Click Cancel to exit
the wizard
IrstallShield
cBock [ Hews | Cancel < Back Cancel

T

LAP-C_Standard - InstallShield Wizard x| LAP-C_Standard - InstallShield Wizard x|
License Agreement | Setup Type |

Please tead the following license agreement carsfully Select the setup type to instal

Please select a setup type.

LICENSE AGREEMENT i’

IMPORTANT-READ CAREFULLY : This LICENSE AGREEMENT i program features wil be installed. [Requies the most disk space.]
is entered into effect between ZEROPLUS Technology Co., Lid
(hereinafter “ZEROPLUS™) and Customer (Individual or Registered
Compary)

 Cugtom

Whereas, ZEROPLUS owns a software product, including computer Selact which pragram featurss pou wart installed. Recommendsd for

software as a package product for certain computer products, relevant =l advanced users.

o1

it I
IstalIS Hisld InstalS hisld

<Back Mew> | Cancel | <Back Mew> | Caneel

| do not accept the teims of the license agreement

tandard - Installshield Wizard x|

Customer Information

Please enter pour information,

User Name:

IMi:rusoN

LCompany Name:

IUSEI

Install this application far:

& Anpone who uses this computer (all users)

 Orly for me (Microsott]

IstallShisld

< Back Mest > I Cancel
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2.2 Hardware Installation

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

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

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

Note: The following sequence must be
observed when connecting the
connectors into the circuit board: A0 =
f Brown, A1 = Red, A2 = Orange, A3 =

Yellow, A4 = Green, A5 = Blue, A6 =
Purple and A7 = Gray.

Fig. 2-2

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

k!

Fig. 2-3

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

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

20 FMO714A
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At this point, the computer should be able to detect the Logic Analyzer and finalize the installation for hardware
connection. For further information, refer to the Troubleshooting and Frequently Asked Questions (FAQ) chapters in
the User Manual.

m FERDFLUS

Fig.2-7 An Assembly of Laptop, Logic Analyzer and Testing Board of LAP-A Series
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2.3 Tips and Advice

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

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

)_I:_'d- ZEROPLUS

T 3. Usages of probes
3-1. Take the loose end of the cable and
insert it into the clip (Fig. 2-9).

f‘??j\r"'-ﬁ- il 3-2. Compress the probe as shown to
W El reveal two metal prongs (Fig. 2-9).
N = = 3-3. Place the metal prongs on a metal
g ¥ connector on the testing board and
flvis I =yl release the fingers so that the prongs
=k T =) can grip the metal connector (Fig.
2-10).

Rrar:

g
Fig.2-10
4. The Logic Analyzer will connect to the Zeroplus server for software updates if an internet connection is
available.
Unwanted signals can be filtered out using the Signal Filter or Filter Delay functions.
6. When measuring for a long period, Compression makes memory more efficient.

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

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

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

The Zeroplus Logic Analyzer
User’'s Manual V3.1

FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

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.
F ZEROPLUS-LAP-32128U-A Standard ¥3.11(CNO1) (S/N:000000-0000) - [LaDoc1] ;Iilﬂ
@ T Bus/oignal Trgger) RunjStop Data Iools Window Help =181x]
i 9 T[5® i Page [T ﬂﬁum Tl_‘_"I-H\
ous. <] % %[ A E I a (B o]0 | Height [30 =] [Trigger Delay [ 10us | D
; ; —
7% Dis;\ayggetzsﬂus~lﬁﬂus BPUS15EIu5|IV __B-T=150us i. Compr-Rate ND
I Bus/Signal Trigger Filter T I*ﬁ’*j-‘ — “;. —Ele—— .E‘ — 00— I‘E’L‘ — ‘;2. 2ol | =
e sl e AU L U e UL UL U UL
v “ || = |fT20]20[20] 20 20] 20/ 20] 20 20] 20/ | 20 0] 20[ 20| 20 0] 20[ 0] 20 20| 20[ 20| 20[ 20| 20} 2
OB ez [ 5 |Mous 4Dus | 40us | 40us | 4Dus 30us 40us | 40us | 4Dus | 40us | 40us | 40us | 4Dus | 400k
L6863 ® = 80us 30us Tous Ous 80us 80us 80us
o oad b = 160us 160us 160us 160us
85 A b % =10us \ 5320us
o 5 i % 5 £30us \ £40us
(5 a7 7 - 197ms b 1128ms
¥ e B | - 20.48ms
#ol ol X 5 20.48ms —
e % s 20.48ms
L bl B 20.48ms
C/B B i L] 20.48ms
OB E % B 20.48ms
#5555 X 5 20.48ms
e = ® 20.48ms
ve e i B 20.48ms
LE & & 5 \ 0480 /
| T s o | r 2]
Repady 9 [End! DEMO
Fig 3-1: Software Interface
1. Menu Bar
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All operations are performed directly from the menu bar, including configure label, rename, execute and stop.
Pull-down menus allow easy navigation through the measurement panel.

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.

Information Bar

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

Scale - Define the acquisition clock that controls the data sampling

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

area.
A Pos - The main function is to set A Bar or the other Bar.
B Pos - The main function is to set B Bar or the other Bar.
A-B - Press the under arrow to exchange and become the other Bar

Moreover, you also can execute this function from the other Bar.

Ruler (Waveform Display / Listing Display)
Ruler shows the time position of the waveform shown in the waveform display area or the listing display area.
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Bus/Signal (Waveform Display / Listing Display)
Edit names of the measured channels; color shown matches the trace color.

Trigger Column
Trigger Column allows users to adjust signal trigger conditions.

Filter Column

Filter Column allows users to set Bus or signal filter conditions.
Display Area
Acquired data is displayed as a waveform or in a list format.
Waveform Display
This interface shows the digital signals. When the signal is logic “0, the waveform will be displayed as —
If the signal is logic “1”, the waveform is as —_. An unknown signal waveform is displayed in gray between the
high and low levels as E. There are sixteen channels in LAP-16032U, LAP-16064U, LAP-16128U,
LAP-C(16032), LAP-C(16064) , LAP-C(16128) and LAP-C(162000), and thirty two channels in LAP-32128U-A ,
LAP-321000U-A, LAP-322000U-A , LAP-C(32128), LAP-C(321000) and LAP-C(322000).
Listing Display
This interface shows the digital signals as 1 and 0. Logic 1 is displayed as “1” and logic 0 is displayed as “0”.
Status Area
Display Logic Analyzer status. The function name is also indicated here.
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3.1 Menu & Tool Bars

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

1. File
[ Mew ChrlHM
= Open... el
€ Close - Close the file being worked on.
Close Ctrl+Fd
Save kel
Save fs...

€&Auto Save-Save the required file automatically.( See
Section 3.5 for detailed instructions)
€ Export Waveform-Export files into Text (*.txt) and CSV

fuko Save

[on Export Waveform,., Zktl+Shift+E

Files (*.csv)
E Export Packet List, ., € Export Packet List — Export the active packet list.
Ll Capture Window. .. Chrl+C
Language " €« !_anguage - Allow users to change the language
interface of menus, tool boxes, etc.
é Print.. G € Print Preview - Show three options: Bus/Signal &

Prink Presiews Trigger & Filter, Position Display Area and Waveform
Display Area (See Fig. 3-17).

1 LA, alc
Zi2c

Exit € Exit — Exit the program.

Fig 3-2: File menu.

Isp==1r=1

Fig 3-3: Standard Tool Bar.

Menu Bar: File
Menu Item Detail Menu & Dialog Box

O} Mew Cerlt Open a New file.
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Look in: | 3 B11004-1LAP-BDM R e s =

2|

|2)B11004-LAP-BDI-M-CHIM_ST_1,00_20110520
i B0M

= Open... Chrl+O
File name: I\ j Open
Files of type: [Logic Analyzer LAP-C Fie(". skc] =l Cancel
File Preview
Project: File Date:
Author: File Time:
Title: Module Mot
Maote ;I
L]
¥
Close Chrl+F4
Fig 3-5: Close the active workspace.
savens 2]
Savein [ 3 B11004-LAP-BDM = = &k E-
|20B11004-LAP-BDM-M-CHIM_SI_Y1.00_201 10520
fim BOM
Save Chrl+5
Save As...
Auko Save

File name: I j Save I
=]

Save as lype: ILogu: Analyzer LAP-C File[* alc) Cancel
File: bate
Project; | LaProject Author: | SUNSHINE
Title: case lemma
Make: ;I
-]

Fig 3-6: Save As Dialog Box
Save — Save the current file.
Save As — Specify the name of the file to be saved.
Auto Save — Save the required file automatically.

27
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Savein | 3 B11004LAP-BDM x| = ®EckE-

[ Export Waveform, .,

Ctrl+Shift+E

|25)B1 1004-LAP-BOM-M-CHM_ST_t1,00_201 10520
E] BDM Madule Introduction

iy Documents

"

My Computer

-

File name: Im j Save I
Save as bpe: IText Files[" tat] j Cancel

i~ Bus Output Parameter | [~ Data Information

Bus Ttem

@ves o Data Style [l =l

Data Model [All Data =
1 Vertical

Data Farmat lm
€ Horizantal iexaderimal

~ Output Range

From A Bar = To User Defined 'I
-150us 10.25ms

W Pop up an export file automatically

i~ Perform Model

Fig 3-7: Export Waveform Dialog Box

Export Waveform: Export a file into text (*.txt) or CSV (*.csv) formats.
Bus Output Parameter: Decide whether or not to display the
parameters of the file to be exported.

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

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

Data Model: Export data changed function; the selected items inc
lude ALL Data, Sampling Changed Dot (Compression), Data Cha
nged Dot (Compression). Some of the data value for the signal c
hannels 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:

OET ~leix
I P =
ERDPLUS Logic Analyzer
Version V3.1
[iFibename 11130
(Fibe size 93 KB
1 File created on. 2011/05/24
# Legic Anabaer setup information
(1 Sampling mode Standard
1 termal samphg frequency = 160000 Hz
| RAM size = 2B
] Mone Use Data Compression
| The mumber of Bus = 0
| The number of channel = 32
| Trigges Properties. Trgger postion = 50K
! Trigger bevel: [IA Port = |50V [BPort = 150V |IC Port = 150V [IDPont = 150V
Trwgger courn = |
/ Towger page= |
1 Skgnal Filter setup | §iller Condition lengthens or shorens: no
i Delay time: Desable
£ 7MY stands for he signal of high pattern, 111" preserts the ssgnal of low patlemn and 0" means donl care.
11 Sagnal Trigges setuap - \"D” stanids For doi't care, |"H1” presents high patteim and 1L1™ means low patlen.
il R means. Rising Edge. |7\ presents §alling Edge, |\ stands for Eithes
11 The display and trigger setup of Bus: According the character of The ariginal fise 1o present
| The diplay of message: Total 20.48ms Scabe: s
Keeping the settings i essential 1o reproduce channels and Buses,
[/ Channel name: AD AL A2 A3 a4 A3 AL ar B Ll B2
B B4 3 ] 87 <] ol €2 o1 [ ] 13 =
oo ol oz 03 [ o5 [+ o7 |

Fig 3-8: Export File

28

FMO714A



FRENERMAARAE

Zeroplus Technology Co., Ltd.

[E Export Packet List...

The Zeroplus Logic Analyzer
User’'s Manual V3.1

Savein | 5 signal = «®3meFE-

Cancel

File name: I j Save
=]

Save as lype: IText Files(".txt)

[ Bus Qutput Parameter Data Format ————  ExportFormat
 ves o —‘ ’7 IHexadecima\ j ’7|ReDort Form j Option, .« I

[ Qutput R.ange

From  |Frst Packet - To  |Final Packet s
[ 5
¥ Pop up an export file automatically
A

Fig 3-9: Export Packet List Dialog Box

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

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

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

~Bus Output Parameter Data Format ————————————— ~Export Fotmat ——
* Yes " Mo —HV |Hexadecima| j IPure Daka Form j Option. .. |
 Cutput Range

From |First Packet i To Final Packet B

— F

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.
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option x|

— Dpkions
V¥ Packeta# V¥ Length
¥ Mame ¥ DESCRIBE

Iv TimesStanmp

Zancel |

Fig 3-11: Option Dialog Box

For instance, all the export options are selected entirely. See the below

picture:

(1 Sampling mode Compression
11 Internal samgling frogquency = 000000 Hz
/1 RAM size kB

11 Trsgger Properties: Trigger pasition-5 2 085 4ms

i Trigger level: Port A = 150V Pont B = 150V Pon C = 15OV
Trigger count |

i Trigger page |

/7 Data Length /8 6034ms

1/ Total Length 409 6us

/1 Channel name ADAL AZAIALAS AB AT ABASAIOAIT AIZATIZAI4AIS  BOBI B2BI B4
B5B6B7 BEBIBIOBIIBIZEBIZBI4BIS

Fig 3-12: Pure Data Form

£l Capture Window. ..

Chrl+C

I8l Capture Window 2 x|

—(Capture ka... Mote:

" Clipboard
i MsPaint

—Capture Region ——

% Full Screen
- ;

Select Region lI _’I
- Select Line Color ¥ Opposite of Color

- Color of the Mote

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 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.
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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.

This function has been

ChineselSi)
Chinese(Tr)
[w English
Fig 3-14: Choose among Chinese Simplified (Si), Chinese Traditional (Tr)
and English.
' The program needs to restart,
L= Do wou wank ko save the current document?
Mo | Cancel |
Fig 3-15: When changing languages, the above screen will be
displayed and the program will need to be restarted.
2l
~ Printer
é PHirE. .. Chrl+P Mame: Ny ip Laser) et 1000 Properties |

Status: Ready
Type: hp Lager)et 1000

enhanced; now users can
select the pages which they
want to print or only the

Current Page.

‘where:  USBOM
Comment:
r Print range gt
o Mumber of copies: m
" Pages from |1_ to W
" Curent Page ™| Callatz

Cancel

Fig 3-16: Click to enter the Print dialog box.

Prink Presview
Fig 3-17: Click to show a Preview of the Print.
Regent File Show the recently saved file.
Exit Exit the program.
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2. Bus/Signal
=
fi, Sampiing Setup .. Clod
2L Chanmmls Setio S
B sopalpher sinip i Asynchronous Clock —————
e ane | || e
Group into Bus Crl+G
Lirgroup from Bus il | Frequency: IZC[I(HZ
Expand
| Svndmronousdoii
AtoSae '"f“
Move Left/Up dge:
Sl ternal clock vo
Hide =
Show Al —_
Color... | i [¢
RAM Size: [ | |r
Channel number will be
limited to 32

Fig 3-18: Bus/Signal Menu.

||E3|J b by |“2K vl LM ||5MH2 vl nns MHIEI]% vlu'q- Fi

Fig 3-19: Trigger Tool Box.
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Menu Iltem

Detail Menu & Dialog Box

i, Sampling Setup ...

Sampling Setup ﬂ

r~Clock Source

Freguency: I SMHz - l

—Synchronous Clock
" External Clack

{* Rising Edae Frequency: IlDDKHz

) Falling Edgs (Min:0.001Hz, Max: 100MHz)

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

—Sampling
—RAM Size ——— [~ Compression Mode Signal Filker
RAM Size: o A | Data Compression
Signal Filker Setup, .. |
Channel number will be
limited ko 24

Apply | OF | Cancel | Restore Defaulks | Help |

Fig 3-20: Sampling Setup

See Section 4.1 for detailed instructions.

Tip: y
Icon Description zK | i1 | |50MHz L
ra Decrease . .
$il4 RAM Size Fig3-21: RAM Size
S Increase Choose the RAM Size and the internal clock frequency from
RAM Size the pull-down menus.
Decrease
e Internal
Clock
Frequency
Increase
- Internal
Clock
Frequency
RAM Size The amount of the acquired data that can be stored by the
Logic Analyzer depends on the amount of the allocated RAM.
The total depth of the memory for the LAP-A/C is 128K Bits in
each probe.
If the Logic Analyzer starts gathering data with a 128K
memory range, it will take a long time to find the required
information.
In order to avoid spending a lot of time gathering data, select a
smaller RAM Size. The RAM Size options are 2K, 16K, 32K,
64K, 128K and 256K. So, if gathering data with 128K takes a
long time why does 256K make sense? The reason for this
extra RAM Size is to cope with the fact that a few of the 1~16
channels may have a large data input.
Tip: Use the pull-down menu to choose the speed of the clock on

Clock Source
Asynchronous Clock

33

the board being tested.
The sampling frequency should be more than 4 times higher

than the signal to be measured so that the waveform duty
cycle depiction will be accurate.
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Sampling Setup

—Clock Source
—asynchronous Clock,
= Internal Clock

Frequency:

—Svnchronous Clock ?KHZ
= External Cloc
{* | Rising Ed z

" Falling Ed

Mote: The extd400KkHz

—Sampling
—RAM Size

- 80MHz
RAM Size:
IlE‘K 100MHz

Apply | QI

ani

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

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

Connecting the Synchronous Clock

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

Check the box to compress all the data.

Compression is used to compress acquired data through a
lossless compressor. The purpose of this compression is to place
more data in a limited memory than in an actual memory. The
compression rate of the Logic Analyzer can be up to 255 times.
This means that the maximum acquisition can be 32M Bits
(128Kx255= 32M Bits) for each channel. The chosen capacity
of the memory, 1MB, means that the maximum data being
sieved out arrives at 1MB*255=255M Bits (Per Channel).
Note: The rate will change depending on the data being
analyzed.
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Tip:
Egi‘{rl Signal Filter Setup

Tip:
Select the Signal Filter Setup from the

pull-down menu of the Bus/Signal or click

the i3

Setup dialog box to open the Signal Filter

icon or the Button on the Sampling

Setup dialog box.

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

i~ Filter Condition

Trigger Condition
Filter Condition

Trigger Condition
Filter Condition

PortB

Trigger Condition

PonC
Filter Condition

Trigger Condition
Filter Condition

PaD

~Filter Delay Satup
I™ Activate Fiker Delay

Select Filter Delay Mars Select Delay Start Print Delay Time:
& ticcording o Fiter Condiion ’V ¥ Start Edge ’V 10us

 End Edge (Min:10us)
© Period Hielay (Max:655.35ms)

£ Gppusite of Filter Condition

—Display Bar Setup
[ Show Bar

BarStvle [orignal =
Bar Width | 10Us

Cancel | ResmraDeFamtsl Help

Fig 3-22: Signal Filter Setup Dialog Box

The function of Signal Filter is to use an alterable judgment circuit
which can filter undesired signals in order to capture and store
valuable data in the memory. When the combination of input
signals from each channel meets the filter conditions, the section
of acquired data will be gathered by the Logic Analyzer and
stored in the memory. After storing the data, it will return to the
Logic Analyzer’s system and be displayed as a waveform. If the
combination does not meet the filter conditions, it won't gather
and store data.

1. | 4 | = Don’'t Care means that the Logic Analyzer
captures all signals from sampling.

Filter Condition delc:y time

start edge

Filter Condition delay 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.
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Filter Condition delay time

J@

Filter Condition

end edge

delay time

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

i#, Channels Setup ...

Tip:

38 Channels Setup

Tip:

Add Bus/Signal

Delete Bus/Signal

Delete All

Restore Defaults

T x|
[ rddEEa | | cesea || mestonpetass |
Li | Pl 1 e I Pon b 1 Porif

Tr.Condbion
Filomdion
Al |2/sis[ala[2(1][of7[sis/4]a|2/1|0]7[ec/s5[«[a]2]1[0]7[c/5[4]3[2]1 M
Al |7/6 S|4 3|2 1/0[7/6 5|4 3/21/0/7/ &5/ 4321 0[7€5432H0
A2 | HGEDEBEL HGEDHBNL HODDERRD HOODE. B
Al |7ie s[4 aj2l1|of?|e/ 6|+ 3|2 1/0f7|6 &lala/21/0l7 ¢ 5 +MMz2|0
A4 |7lelslalal2la]o) (a5 «]a] 21 [a)7[els[«]a2 1 [0]7 e/ c/mz[2]1]0
A5 |7/sislala(2i1]o)7[s]s/alal210]7[c 5[4/3]2) 10|z cMM4l3[2(1]0
Ab |7/6 S|4 3|2 1/0[7/6 5|4 3/21/0/7 &5/ 4321 0/7M5413210
A7 HOEDEEDD HOHDEBNDHGHOBEEDIN  OEDEBD
prms R R R
[ Burstrvn wareoform dhata e shes Eeen.

o Sonedd Hel

Fig 3-25: Channels Setup
See details in Section 4.2.

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

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

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

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

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

Group inko Bus Chrl+15

Reserve waveform data and

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

Signals can be added, deleted ,copied and grouped into Bus,
using the mouse or the keyboard, or right click and select the
desired operations from the pull-down menu The movement of a

show them signal channel are Auto Size (not available in waveform display),
Move Left/Up, Move Right/Down, Hide, Show All and Color)
Ungroup fram Bus -+ Ungroup signals from Buses by pressing Ctrl + U.
A Bus contains at least 1 channel. In order to see these channels
click the ® symbol before the name of the Bus.
Buz/Signal Trigger Filter H 200us _ﬁ%,
b W - ||’_
s e RN000000000C
& Az Az ] 5 &
Expand 40us| 40us | 40us
L = X 80U 3
oo X £ 160us
& AS A 52 57 a1
& 46 A6 5 ] 63
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Fig 3-26: Expand

If the Bus has been expanded, click the ¥ symbol before the
Bus name to Collapse the Bus.

®a0 o0 5 52 1
et al |l % I Bl |20]00]:
Collapse BB Pt = 40us| 400
L A3 A3 4 B 80Us
& At ad W = 160Us
& A5 A5 B B
& L6 A6 i sa |
Fig 3-27: Collapse
Suto Size
3
Farmat Row Mave Left/Lp
Mowve Right/Down
Hide
Sho all
Colar...
Tip: Fig 3-28: Click to change the Bus or signal display.
Format Row

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

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

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

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.

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

or signal.
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Bus Trigger
* Trigger | Protosol Analyzer Trigger |

Eus Trigger Setup ...

2 3

=

Trigger Properk

. T

Trigger Mark
Pulse Width Trigger

4

Channel Trigger Setup ...

dulef Cption

Con't Care
High

Lty

|

. Rising Edge
Falling Edge

38

Either Edge

Eus Name

Operatar

Yalue

| Busl

el

=E

Data Fomal

" Binary

' Hexadecimal

" Decimal

" ASCI

" Complement

€ Decimal(Sianed)

' Gray Code

N\

e

Cancel Default Help |

[Po

&

Reset

PorC

oA

Filts Condiion

Trigger Canditian

Filter Condiion

Trigger Conditior

Fiter Condiion

Trigiper Conditior

PorD

Fiter Condibon

T T Ty T T Ty [

Trigger Candition] |

Fig 3-2%

Trigy

——

Comel | Resorevelons|  hee |

Trigger Property

Trigger Conlent | Tiigge: Delay | Trigger Fange |

Trigger C:

1 -

Trigger Level
Poit &

AT | | - v

Port B

TTL ha I IB4) W]

Part C

TTL ha [ 1B [

Part D

TTL |15 (]

[Mirc1. MaxB5535)

Ok I Cancel Default

Help

Fig 3-30: Trigger Tool Box
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Menu Item

Detail Menu & Dialog Box

45 Bus Trigger Setup ...

Bus Trigger 5'

Bus Trigger | Pratocal Analyzer Triggerl

Buz Mame Operatar Yalue
IBus1 j |= j IE

Data Format

= Binary " Decimal " DecimalSigned]
& Hexadecimal ¢ ASCI " Gray Code
 Complement

ak. I Cancel | Defaulk Help

Fig 3-31: Set Bus Trigger

See Section 4.1 for detailed instructions.

¢ Channel Trigger Setup ...

Channel Trigger Setup x|

7 6 5 4 3
Filtercondition | 55 3 @

2
Porta -
Trigger Condition %
porg | Fiter Condition b &
Triger Condition =
portc: | Filer Condition [ BOoOH OB =
ToggerConato]
portp LFilter Condition 1 BB OK K

Trigger Condition

i OF I Cancel | Restore Defaults | Help |

Fig 3-32: The trigger action tells the Logic Analyzer

when to send data to the PC. The trigger conditions

determine when the trigger point starts to record the
information.

Trigger Mark.

I+

Open the Trigger Mark function.

See Section 4.1 for detailed instructions.

Il Pulss Widkh Trigger Madule{Option]. ..

Tip:

It is not necessary to register as it
can be used for free.

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

Set the trigger condition as “Don’t Care”

25 Dont Care See Section 4.1 for detailed instructions.
==~ High Set the trigger condition as “High”
"""" See Section 4.1 for detailed instructions.
S Low Set the trigger condition as “Low”

See Section 4.1 for detailed instructions.

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

See Section 4.1 for detailed instructions.
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Either Edge Set the trigger con.dition as “Eithgr EQQe” .
i See Section 4.1 for detailed instructions.

Reset Reset the trigger condition.
e
Trigger Cortent |TnggErDEIay| TriggerHangEl
~ Trigger Level—————————— ~Tiigger Count——————————————————
Fart & m
L Rl I
Part B [Min:1, Max:E5535)
TTL hd |1 [ ]
HH i Paort
yili Trigger Property ... i »
Port D
TTL ha | 18] (]

ok I Cancel | Drefault | Help

Fig 3-33: Set Trigger Content

Tip: Trigger Content Setup See Section 4.1 for detailed instructions.
lcon  Description Trigger Level
= Decrease The voltage level that a trigger source signal must
5o trigger position reach before the trigger circuit initiates a sweep.
.. Increase trigger There are 4 ports available; each port has the ability to
+x position assign different voltages to meet the users’ requirements.
) Use the pull-down menu to choose between TTL
N/A_ Trigger Page (default TTL), CMOS (5V), CMOS (3.3V), ECL and
N/A  Trigger Count User Defined (choose the value of the Trigger Level —
6.0V to 6.0 V).
|[50% <% % Page | Jcam | =]
(1 4] (3
Fig 3-34: Trigger Position, Trigger Page, Trigger Count
(1) Represents the Trigger Position of a memory page.
(2) Represents the Trigger Page.
(3) Represents the Trigger Count.
Tip: x|

Trigger Content  Trigger Delay | TnggerHangel

Trigger Delay

Icon Description o £ Delay Time and Clock
. Trigger Page——————————————— — Trigger Delay Time
N/A Trigger Delay | [
(Mirc1, Maw8192) [Mir:10us . Maw 167 76191s)
— Trigger Paositian

 Trigger Delay Clack————————————

—

[Mir: 1 Max1E77E191]

A% =z

T Poz =0ns , Start Pos = -10.23ms , End Pos = 10.25ms

Mote: WwWhen more than one trigger pages are selected, the trigger bar disappears from
the wiew.

Ok, I Cancel | Diefault | Help

Fig 3-35: Set Trigger Delay
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See Section 4.1 for detailed instructions.

JTriggerDelay

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

|TriggerDeIay

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

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

Tip: X

Trigger Eontentl Trigger Delay TliggerHangel

Trigger Range

Icon Description

— Fange Setting

N/A Trigger Range

Time Sample j |1 mminute j

0k I Cancel | Diefault | Help

Fig 3-38: Set Trigger Range

Run/Stop
P Single Run F5
[#p Repetitive Run  F&
B ctop F7

Fig 3-39: Run/Stop Menu

bbb

Fig 3-40: Run/Stop Tool Box
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Menu Item Detail Menu & Dialog Box
: Click to run once.
Sindle Fun FS
b . See Section 4.1 for detailed instructions.

Jel» Repetitive Run  Fa

Click to run continuously until the Stop button is

pressed.
See Section 4.1 for detailed instructions.

[ stop F7

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

5. Data

I:fl Select an Analyvhic Range

i . .
o Maise Filker ...
22 Bus Width Filter ..
¥ Data Contrast,.,

#4 Find Data Yalue ... Ztr+F
21 Find Pulse width. ..
|4 T the Preyvious Edge F11
[ Tiobhe ext Edge F1Z
Go Ta J# o Ta T Bar T
F  AddEBar.. Ale+a E: 50 To A Bar A
Sk Delete Bar... Alt+E E“ 5o To B Bar B
R-: Zoam E o Ta Marg, ..
@ Hand H T
'k Mormal ESCAPE Binary
T Zoam In Fa Eec%mal .
[ Decimal (3izned]
A, Zoom Out i |7 Hexadecimal
[ Show all Data F10 ASCII
) Previaus Zomnm 42 Gray Code
Data Formak Complement

fForm Mode

[w  sSquare Wavefarm

List Data Mode

B oo <]e w

42

Sawtooth Waveform

All Data
Sampling Changed Dok{Compression)
[ata Changed Dok{Compression)

Fig 3-41. Data Menu

Kk B T +

Bar Bar Bar Bar  Bar

Fig 3-42: Data Tool Box

Bl 2l
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Detail Menu & Dialog Box

m Select an Analvtic Range

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

. . q
o~ Maise Filker ...

Noise Filter: It can filter 0~10 Clock’s positive pulse

width or negative pulse width signal.

Moise Filter x|

Moise Filker: -
(0] 4 I Cancel |

Fig3-43: Noise Filter

See Section 4.8 for detailed instructions.

7 Eus Width Filter...

Bus Width Filter x|
| 1
(a4 I Cancel

Fig3-44: Bus Width Filter
Select the check box to activate the function of the Bus
Width Filter in the dialog box, and then users can input
the corresponding value of the width to be filtered in
the right edit box. Input the time value of the width
when the display is in the Time Display or the
Frequency Display, and the unit is based on time, such
as s, ms, us, etc.; if the inputted value is out of the
range, it will switch to the best time value in range.
Input the clock value of the width when the display is in
the Sampling Site Display, and the range of the input is
from 1 to 65535.
For example, after activating this function, and then
input the value, 5ns. The Bus Data which is less than

or equal to 5ns will be filtered as the figure below:

5ns
CCOEDE >

43
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o 00 | > o

Fig3-45: Before and After Filtering

¥ Data Cortrast...

Data Contrast Settings il

 Contrast Files

Basic File  |LaDocl =]
[~

Contrast File ILaDocl

—iContrast Beginning Point Error Tolerance

{* TEar INDne vI

(" Beginning of Data

Contrast Result I Errar Skak. I

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

[ Display files the contrast differences

[ Display files horizontal Perform Contrast |

QI | Close | Help |

Fig3-46: Data Contrast
Data Contrast: It is used to contrast the difference for
the two files of the same style. One is the Basic File,
and the other is the Contrast File. The contrast file can
display the difference between the Basic File and the

Contrast File.

P Find Data value ...

ChrlH+-F

Waveform-Find x|

™ Activate the Function of Chain-Data-Find
Bus/3ignal Mame:

= Mext | Previous | close |

Bus Item: Find: Min Yalue: Max Value:

IStart HIE EIE [F

Skark Ak End Af: When Found: Statistics

IDS j IDP j I,q j Statistics |
IEI

Fig 3-47: Waveform-Find Dialog Box without Activate

FMO714A




ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

the Function of Chain-Data-Find

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

Tip: Name:

Remember the final conditions: The list of Find depends on whether it is a Bus or
When the find function is used, the Signal that is being searched in:

function of displaying the final Bus — Choose among =, !=, In Range and Not In
conditions is added. When you have Range (enter the value for Min Value and Max Value).

closed the Waveform-Find dialog box, Signal — Choose among Rising Edge, Falling Edge,

and you want to find the set conditions, Either Edge, High and Low.

you can open the Waveform-Find Start At - Choose the position to start our search by
dialog box again for the system has selecting one of the following:
saved the last set conditions. 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.

Waveform-Find |

¥ Activate the Function of Chain-Data-Find
Bus/Signal Marne:

I Bus1 j MNext | Previous Close |

Flease key in a chain of data with & comma to compart them, For
example,0%32,0%45,0%50,0%66, It needs to add the packet name in the Protocol
Analyzer, for example, ADDRESS:0XZA, DATAIDRZ0,

Stark At End At: When Found: Statistics
IDS j IDD j I,q ﬂ Statistics |
I a

Fig3-48: Waveform-Find Dialog Box with Activate 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:
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Waveform-Find x|

™ Activate the Function of Chain-Daka-Find:
Bus/Signal Mame:

Busl - Next | Previousl Clase |

Eus Ttem: Find: Min ¥alue: Max Value:

IStart j E =i fo [F

Start At: End Ak: When Found: Statistics
IDs j IDP j I,q j Statistics
I—

waveform-Find |

[V activate the Function of Chain-Data-Find
Bus(Signal Mame:

Busl - Mext | Prewousl Close |

Please key in a chain of data with & comma o compart them, For
example, (%32, 0545, 0¥50,0%66, It needs to add the packet name in the Protocol
Analyzer, for example, ADDRESS:0XzZA, DATA:0X20,

Start Ak End at: When Found: Statistics
[ps =] Joo =] [ =l Statistics
a

waveform-Find x|

IV pctivate the function of Chain-Data-Find
Bus/Signal Mame:
IBusl j | Next I Previgus | Clase I

Please key in a chain of data with & comma ta compart them, For
example,0%32,0%45,0X50,0566, It needs to add the packet name in the Pratocol
Analyzer, For example, ADDRESS: 024, DATA:0X20.

[otj0z/03

Start At: End Ak: twhen Found: Statistics
IDs j IDP j IA j Statistics
o

Fig 3-49: Process of Activating the Function of

Chain-Data-Find

- azn
'n th baurd foum Rrii (s leb gk 50 Py
FARpw o [m o & - e sl o [ 2
27 wb L (D o] [

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

the Waveform Window

Pulse Width-Find x|

Signal Name:
Al 2 Mexk I Praviuusl Close I

Find: Min Pulse Width: Max Pulse Width: Statistics

[mRange =] |1 [ ess3s seac |
Stark At End At wthen Found: IU—

Fig3-51: Pulse Width-Find Dialog Box
[51 Find Pulse ‘Width. .. Signal Name: It can select the single channel for Find.

Find: It can select the Find conditions which are “In
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Tip:

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

function of the Logic Analyzer.

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 A1 channel; the Pulse Width
is equal to “20us”; take the A Bar as the mark. See the

below figure:

Io———raunidey & —

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

14 Tothe Previous Edge Fi1

Go to the previous edge sweep of the indicated signal.

[ Tothe Mext Edge Fiz

Go to the next edge sweep of the indicated signal.

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

oo, | Am FH0M3 ¥ e, | A T

Fia 3-53- Go To T Bar- T Bar will be disnlaved in the
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Go To r |
Tip:
Tk GoToTEar T |—
Ak GoTod Bar A 0
B GoToB Bar E —>@3)
Go To Mare. ..

(1) Press T, go to T Bar.

(2) Press A, go to ABar.
(3) Press B, go to B Bar.

center of the waveform area.

L‘fl Select an Analvtic Range
o

I~ Moise Filker ...

2 Bus ‘Width Filter..,

¥ Data Confrast...

B4 Find Data Value ... Chrl+F
21 Find Pulse \Width. ..
14 Tothe Previous Edge F11
] Tothe Mext Edge F1z )
I¥ GoToTa
F AddBar,. Ale+A Bﬂ;rr. Go To A Bar
-x Delste Bar. .. Alt+E E. GoToBBar
,E Zoom E G To Mare...,
& Hand H 7
Fy  Mormal ESCAPE
"% Zoom In Fa
X Foom Out F&
[ show all Data F10
w7~ Previous Zoom ChrH-Z
Data Format 3
Waveform Mode »
List Data Mode 4

Fig 3-54: The selected bar will be shifted

to the center of the waveform area.

+  AddEBar... Ale+-4
Bar

Add user defined bars.

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

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

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

Tip:

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

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

X

— Setting

Ear MName I E
Bar Color N - |

Ear Pos I 0

Bar Key I 0

Ok I
Cancel |

Fig3-55: Add Bar

ST 1 i )

¥ |

Fig3-56: Add a Bar with the number between 0 and 9
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=i Delete Bar,.. Blt+E
Bar

Delete a user defined bar.

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

2.Select a user defined bar, and click

on Delete.

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

Delete Bar x|

Close |

Fig3-57: Delete Bar Dialog Box

|5 L ? [ |%.
lJ__%_I__I_I_I_I'LI_I_I_
| N |

T L

I

Fig 3-58: Delete a selected Bar.

[}: Zoam E

Tip:

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

I A ARJRE
Tﬂﬂﬂﬂﬂﬂj

Addreaa 17

v
93 TARESY | T3Lged 30 Med 2k 293 | C26ded

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

L

5514

R IRIVRTRTINITN
U UL
LI Ll

Fig 3-60: To Zoom Out, left click and drag the
mouse/point from right to left.

When users activate the Zoom to
zoom in / zoom out the selected area,
the Tooltip on the right corner of the
bottom will display the Time, Clock or
Address of the selected area.

When selecting the Zoom function, and
users are pressing and dragging the

left key, the information on the right sl —
corner of the bottom will be changed N ST

and updated with the width of the Fig 3-61: To display the Tooltip, left click and drag the
selected area. And the information is mouse/point from right to left or from left to right.

displayed on the right corner of the
bottom in the way of Tooltip. When
users loosen the mouse, the
information will disappear.

Tooltip:

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

Address: xxx (There is no unit with the

address. )

{“’? Hand H

Fig 3-62: Click Hand, and then depress and hold the
left mouse button to drag.
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W Normal ESCAPE | Reset the mouse function to the system default.
B - |[10% |
Display Pos:0
Display Range-250 ~ 2¢
% Zoom In Fg A
¥ Zoom Out Fg <00 150

Tip:

Zoom In and Out can be switched
by changing the percentage value in
the pull-down list.

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

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

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

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

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

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

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

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

N AR
AT

—

N

Fig 3-63: Normal Status

B [ZE -]

Display Pos:0
Display Range-25 ~ 25

LN
LI [
I S R

-15

Fig 3-64: Result from Normal to Zoom In
- 1% -| .2 "

isplay Pos:1000
isplay Range:-1023 ~ 102

Fig 3-65: Result from Normal to Zoom Out
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@ Showe all Craka

EE A hE M- R (ARl W @ I T |
S 42504 Coarim P s T R
T 2501 Conpim Rage 10331071 BPeatd = Borars - Comge Fam e
b e L. . mn ow | my B
e
- Lyl B 4] e ] S o R e S T
wa [ i
e | FARRAAAAAARARAAARAAAAAAAAAARAAAAA
S TN N TN T T g R g T e N g T B B g
u
=
n
F10 g
n
n
o
o
s L
-
o
o I
oty i o

alix|
) il =
FAIRY WAl o Sijaman i xS dree]l  cloee | o]
g [2

Fig 3-66: Show all Data

k7 Previous Zoom

Chrl+2 l Return to the last zoom.

Data Formak

Binary

Decimal

Crecimal{Signed)
[w Hexaderimal

A5CIT

aray Code

Complement

Fig3-67: Data Format

Show numerical information in Binary, Decimal,

Decimal(signed), Hexadecimal, ASCII, Gray Code, or

Complement.
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WWaveform Mode

[w  sSguare Waveform
Sawkooth WaveFarm

I:I Select an Analytic Range
e N .

o MNoise Filter ...

£ Bus Width Filter...

1 ||2I]I]MH2 -|

Eﬁl‘ BTﬁg B+RI' | m

- =
¥ Data Contrast... 05-179 |
0s:15|+

P4 Find Data Value ... Ctrl+F
o1 Find Pulse Width. ..

|4 Tokhe Previous Edge F11

[ Tokhe Mext Edge F1Z

Go Ta

F  AddBar.. Alt+a

ar

oi Delete Bar... AlE+E

ar

iz} Zoom E

{“'? Hand H
[k normal ESCARE

"% Zoom In Fa

¥ Foom Cut F&

[ show al Data Fi0

7 Previous Zoom Chrl+2

[rata Faormat

i |v  sSquare waveform

List Data Mode

» Sawtooth Waveform

Fig 3-68: Square Waveform

m Select an Analytic Range

P . "
o~ Moise Filter ...

1 | [200MHz  ~|

22 Bus Width Filter. . iﬁ_:;; |°v” B e ol

¥ Data Contrast... bs15 |+

m Find Cata Yalue ... ChrHF —q

=1 Find Pulse ‘Width, ., L R,

14 Tothe Previous Edge F11

& Tothe Next Edoe Fiz  AAAAAAAAAAAAAAAR A
sato AW

F  AddBar.. alk+s

B_ag Delete Bar... Ale+E

[}: Zaorm E

& Hand H

[ mormal escape — -

[

% Zoom In Fa —IL

¥ Foom COut F& B

[& show all Data F10

k7 Previous Zoom Chrl+2

Drata Format

Square Wavelform

List Data Mode

» | Sawkooth WaveForm

Fig 3-69: Sawtooth Waveform
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List Data Mode 3
Tip:

The data for list mode are so
many, to be convenient for users, that
there is adding a List Data Mode
function. The formats for the List Data
Mode are All Data, Sampling Changed
Dot (Compression) and 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.

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

the compression data reference dot.

I:_’I Select an Analytic Range
_—

o Moise Filter ...

2 Bus Width Fileer. .

¥ Data Contrast...

| [z00MHz <] o | [[508
B It B o [[@ -]
0s-178 | v A
nsi15|~ B

B4 Find Data Yalue ...
=1 Find Pulse idth,. .
14 Tothe Previous Edge
o] Tokhe Mext Edge
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Fig 3-70: List Data Mode: All Data, Sampling

Changed Dot (Compression) and Data Changed Dot

(Compression).
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6. Tools

e D csomize i

Color Setting ...
aus Bus Property Common Setup | Toolbars I Shortcut Key I Auto Save |
&% Aefresh Protocol Anakyzer

B Multi-stacked Logic Analyzsr Settings ...
Analog WaveForm 3

— % aveform Dizplay Mode

i~ Sampling Site Display = Frequency Display

DSO-stacked Settings...

7 Hide time of wawvefarm

—Ruler Mode———————————— —Waweform Setting
' Regular Ruler W aveform Height |26 -~
i Time/Sampling Site Ruler ¥ Fort Size |12 VI
— Carrelated Setting
M Zuto-Close I” DOpen/Close Compression Warming
I Show Gridline I+ Show the T Bar in the middle area
Iv Shaow Toolkip I Open/Close Double 'Warming

~ When the roller iz moved toward back, the Time Axiz in the
waveform area will maove taweard right.

— D ata Proc:

What do you want to show when you press the Stop during the:
runhing ?

{* Keepthe Present Data Read the Captured Data

[ Check for Update Restare Defaults |
(n]4 I Cancel I Help I

Fig 3-71: Tools Menu

£S5 ev | Height |30

4

Fig 3-72: Show Time/Height Tool Box
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Menu Bar: Tools
Menu Item Detail Menu & Dialog Box

i

Common Setup | Toolbarsl Shortcut Keyl Auto Save |

: —faveform Display Mode
E Customize ...

" Sampling Site Display " Frequency Display
£ Time Display

—Fuler Mode———————————————— — Wawvefom Setting
™ Regular Ruler ‘whaveform Height |22 -
' Time/Sampling Site Ruler [ Font Size 12 b

— Comelated Setting
¥ Auto-Close [ Open/Cloze Compression Warning
[ Show Gridiine V¥ Show the T Bar in the middle area
v Show Toolip ¥ Open/Cloze Double ‘Warning

= ‘wihen the roller is moved toward back, the Time &xis in the
waveform area will move toward right.

r Data Proce

“what do you want to show when you press the Stop during the
nhing?

" Keepthe Present Data % Read the Captured Data

¥ Check for Update Bestare Defaults |
oK I Cancel | Help |

Fig 3-73: Customize Dialog box

See Section 3.4 for detailed instructions.

x

Common Setup  Toolbars | Shartcut Key | Auto Savel

 Toolbars

[v|5tandard

[w] Trigger
[w]|FundStop

[w] S ampling

[w] Trigger Content Set
(vl Dizplay Mode

v *Afindows

(vl Mouse Pattern

(v oom

[w|Data

[w|Height

[w] Trigger Dielay

[ |Font Size

[w][ ata Contragt/Screen Dizplay

QK. I Cancel | Help

Fig 3-74: Toolbars Setting
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x

Common Setupl Toolbars  Shortcut Key IAuto Savel

Caormmands:

Cument Keys:

LA+,

. Aiszign
Capture Window. ..

Cloze
Delete Bar...

Remove

i

Rezet Al

F2
F3 il

Currently affected to: Select New Shartcut Key:

et

Descriphion;

]
+ [ AddBar
Bar

0Ok I Cancel | Help

Fig 3-75: Shortcut Key Setting

«

Carmmon Setupl Toolbarsl Shortout Key  Auto Save I

File: M arne: |m

Save Path Mame:

Fepetitive Run

Data Dizplay Menu Renewal Mode

Time Intereal:

¢ Every Renawal

I Open the first file after stopping the
Run

Default |

Ok, I Cancel | Help

Fig 3-76: Auto Save Setting

See Section 3.5 for detailed instructions.
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x
Wworkaround | Wavefolml
M ame | T Relating | Calor -
aveform Background r
List Background 1 r
List Background 2 r I
Cursar r
Grid r
LInkniown Line r I
Drefault Bus r I
Bus Text r I
[¥ Color Setting ... List Text r
Time Text r [ B =
Bus Ermor r I
Biuz Ermor Test r
iyl Filkar Rar [l I i
i | B
Preview

After the background iz
altered, conesponding color

[ automatically changes
according to the contrast
ratio.

When being printed, the
v background iz white.

Ok I Cancel | Drefault | Help

Fig 3-77: Color Setting
See Section 3.6 for detailed instructions.

Bus Property =
—Bus Setking
" Bus Colat Canfig) .. |
™| Activate the Lateh Function Al -

IRising Edge 'l
Earameters Config ... |

i~ ZEROPLUS LA 1-WIRE MODULE ¥1,10.00(CNO1) -
i~ ZEROPLUS LA 3-WIRE MODULE ¥1.04,00{CHO1} j
i~ ZEROPLUS LA ACS7 MODULE ¥1,02,00{CNO1}

™ ZEROPLUS LA ARITHMETICAL LOGIC MODULE ¥1,51,00(CH01)

i~ ZEROPLUS LA BUS MODLLE ¥1,00,00{CMO1}

i~ ZEROPLUS LA CAN 2,08 MODULE ¥1,32.00{CNO1)

i~ ZEROPLUS LA CCIRESE MODULE Y1,31,00(CN01)

i~ ZEROPLUS LA Compact Flash 4,1 MODULE ¥1.01.00{CMNO1}

i~ ZEROPLUS LA CMOS IMAGE MODLLE ¥1,00,00{CN01) LI

LA A AL T Te ke e A 1 A O

V¥ Use the DsDp Find I

More Protocol Analyzer

—Protocol Analyzer Setting
EUS
poy Bus Properky ...

OF I Cancel | Help |

Fig 3-78: Bus Property

Bus: Activate the function of analyzing the Bus.

Color Configuration: Open the Color Configuration dialog

See Section 4.5 for detailed box to set the conditions for the Bus.

instructions. 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 ﬂ

—Bus Setting
" Bus Color Comfig ... |
= Activate the Latch Funckion A0 -

IRising Edge 'l
Earameters Config ... |

i~ ZEROPLUS LA 1-WIRE MODULE ¥1,10,00(CHO1) ﬂ

—Protocol Analyzer Setting

i~ ZEROPLUS LA 3-WIRE MODULE ¥1,04,00(CNO1)

i~ ZEROPLUS LA ACS7 MODLULE ¥1,02,00{CHO1}

i~ ZEROPLUS LA ARITHMETICAL LOGIC MODULE Y1,51,00(CN01)
~ ZEROPLUS LA BUS MODULE ¥1,00,00{CM01)

~ ZEROPLUS LA CAM 2,06 MODULE ¥1,32,00(CH01)

i~ ZEROPLUS LA CCIRESE MODULE Y1,31,00(CN01)

i~ ZEROPLUS LA Compact Flash 4.1 MODULE ¥1.01,00(CNO1)

= ZEROPLUS LA CMOS IMAGE MODULE ¥1,00,00{CNO1)
AR LT LA P AT Te ke Cm e RASEL T LI A SR m d
[V Use the DsDp Find ]

More Protocol Analyzer

oK I Cancel | Help |

Fig 3-79: 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 1'

—Bus Setking
" Bus Colat Canfig) .. |
| ctivate the Lateh Function A0 -

IRising Edge 'l

—Protocol Analyzer Setting

+ Protocol Analyzer Farameters Config ... |

i~ ZEROPLUS LA I2C{EEPROM 24LCS61/24LC562) MODLULE Y1,00,00{CH01)
i~ ZEROPLUS LA I2C(EEPROM 24L) MODULE ¥1,31,00(CNOL)

i~ ZEROPLUS LA I2C MODULE ¥2.,02.00{CNO1}

i~ ZEROPLUS LA 125 MODULE ¥1,13.00{CMO1)

i ZEROPLUS LA 1507816 UART MODULE ¥1,02,00{CN01}

IV Use the DsDp Find III

More Protacol Analyzer

[o]'4 I Cancel | Help |

Fig 3-80: Find Result

- el e A Refresh Protocol Analyzer data.

See Section 4.10 for detailed instructions.
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Multi-stacked Logic Analyzer Setting x|

Stack Type
' Memony Stack

" Channel Stack

Fleaze zelect the Logic Analyzer for stacking

[Ik1 5/M:000000-0000
[k 2 5/M:000000-0000
[]k3 5/M:000000-0000
B Multi-stacked Logic Analyzer Settings ... []b44 5./M:000000-0000

— Sunchronouz Channel
|40 =l
— Synchronous Trigger Condition

IHising Edge j
Ok I Cancel | Help

Fig 3-81: Multi-stacked Logic Analyzer Settings Dialog Box

See Section 4.12 for detailed instructions.

Analog Waveform
Analog Waveform 3

The function of Analog Waveform means that the Display
Mode of Bus Data is not the Pure Data Mode, while it displays
E Single Analog Display

T . data change with the curve which looks like a waveform,
Mixed &nalog Display

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,
Tip:
namely, Single Analog Display and Mixed Analog Display, see
When the function of Analog
the figures as below:
Waveform is activated, the -
sl

gt (12 +] | Tuggw Dwlay
wtaf i - :

Analog Waveform will be

APay-tana o
<18 BPes e s CRRTNE Camze Fte i

displayed in the waveform area = I e B L JSUNESUUSC “S00L. DU ST Sy
of the Bus’s sub-channel and N .

take the space of four channels. ::;:

And four sub- channels won’t :‘

draw the waveform. It notes that ‘E

the sub-channel of the Bus must

v
-

be more than four channels.

BRCSSR P 1 A 1 Y 'y o

ey :- o

Fig 3-82: Single Analog Display
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v
-

(FEEESSR Frw  w 'y o

ey :- o

Fig 3-83: Mixed Analog Display

DS0-stacked Settings x|
—Channel ¥/Div Setting

DSO_CHL W/Div: I2'v',|'Di\-' vl DSO_CHz Y/Div: IzwDi\; vI
DS0_CH WiDiv: |2VIDiv vl DSO_CHa ¥{Div: |2WDN vI

—iChannel Setting
[ only display D50
v Dso_CHL W Dso cHz W Dpso_cH: W DsO_CHe

—Channel Height Setting

CS0_CH1 Height: IBD DSO_CH2 Height: IBU
DS0O_CH3 Height: |gg DSO_CH4 Height: Iau

Help |

DSOSettings...l Ok I Cancel |

Channel V/Div Setting: Users can select the
Options, 3V/Div,2V/Div, 1V/Div, 500mV/Div,

DS0-stacked Settings. .. |

200mV/Div, 100mV/Div, 50mV/Div,20mV/Div,
5mV/Div and 2mV/Div.

Channel Setting: Users can set the DSO_CH1,
DS0 _CH2, DS0_CH2, DS0_CH4, the captured
waveform will be displayed on the LA Software;
meanwhile, the color of CH can be changed. When
selecting the item, Only display DSO, only the
activated DSO CH can be displayed on the
waveform. The AO~A7 can’t be displayed, see as

below figure.
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]

e {eflal] sfel ) alie] | K
Channel Height Setting: Set it from 30 to 400.
DSO Settings: when the button is pressed, the

below box will be displayed.

x
Oscilloscope Brand: |Tektronix j
—Cnline Mode
¥ LSE & TopIP & auTo
T
—Stack Parameters

Current Cnline Model: I

'l Sampling Freguency: I Hz
™ | Stacking Delay: I Fs
[~ | Ttigger Position: I e

™ | Trigmer chammel: I j I y

Trigger Type
[ Activate

= Trigger Edge I vl
£ Yideo I vl
= Fulse I j I ns

Oscilloscope Brand: User can select the
oscilloscope brand to stack, such as Tektronix.

Then click the Online button to show the oscilloscope
model, None will be displayed if no oscilloscope is
connected.

Online Mode: Users can select USB, TCP/IP or
Auto. If selecting the USB, the oscilloscope will
connect with the PC by USB. If selecting the TCP/IP,
the oscilloscope will connect the PC by TCP/IP, and

the IP needs to be set the same as the IP of current
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PC. If selecting the Auto, users can connect without
any setting.
Current Online Model: Display the oscilloscope's
name.
Sampling Frequency: It matches with the sec/case
spin button of oscilloscope. Its value is the reciprocal
of horizontal scale, the range is 1/5ns ~ 1/50s.
Stacking Delay: It is used to align the T Bar and the
T Bar of LA when users use the main program to
show the oscilloscope's waveform. The range is
-1000000ps~+1000000ps.
Trigger Position: It matches the horizontal spin
button of oscilloscope, the range is 0~100%.
Trigger Channel: It matches the trigger level spin
button of oscilloscope, the lever range is -16V~ 16V.
Trigger Type: The other options is available only
after the active option is selected.
A. Trigger Edge: Users can select Rising Edge or
Falling Edge.
B. Pulse: Users can select <, >, =, |=; the range is
33ns~10s.
C. Video: Users can select Line, All Lines, Odd Field,
Even Field and All Field.
Online: Click the Online to link with the oscilloscope,
and the Online button will change into Disconnect
button.
Users can set the oscilloscope by selecting the
options and inputting values, then pressing OK.
Note: the Stacking Delay is set into the main
program. If no oscilloscope is connected or the
oscilloscope disconnects, the whole options under
the Stack Parameters are unable.

For the above details, please refer to the 4.13.
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7. Window

[rr] waveform Display
Listing Displan
Hiok Mews Window
Real-tirme Manitaring
E Mavigatar
e Memory Analyzer ...
9 Bus Packet List...

[ Statistics window, .

Cascade
Harizantal

Yerkical
Screen Display 3

v 1 LaDocs

Fig 3-84: Window Menu

el
2

E | G

Fig 3-85: Window Tool Box

Menu Bar: Windows
Menu Item Detail Menu & Dialog Box

‘s Ble BusiSignal Trigger Run/Stop Data 100Is|w|ndnw Help

e IEE R I e -~ | é | [z00n
= = B= Listing Displ
EIEIEIDERTIE B s T
Scale:200MHz Display Pog;  HotHews Wi"‘dm"f Y L7sns |-
Total:10.24us Display Ran  Reabtime Monitaring ¥ g5 5|+
-—E Mavigator
) Busz/Signal Trigger Filter s Memory Analyzer ... Blns
[ra] Waveform Display v T T @ s padetist.. InEpn]
e ] J- ] Statistics window. . _l_l_
& 2 oAz = Cascads
L A3 A3 B Harizonkal
Y 5 Vertical
L’ a5 e X — Stcreen Display 3
oo B[ ylLebos
o a7 AT i
o B0 EO =
Bl EL e

Fig 3-86: Display Signals in Waveform.
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Lisking Display

Bus/Signal Trigger Run/Stop Data Tools | window Help

=IEIEER S

F A | m; [ waveform Display

i
d

@]~ 5O

'||5ns

Lisking Display

1 200MHz
10.24us

Display Fos:

Hak Mews Window 3
Real-time Monitoring 3

E Mavigatar

) Al (A1 A2 A3
Time s e le

Ad

o Memory Analyzer ...
£} Bus Packet List...

m Statistics Window, ..

Cascade

Harizarntal

Yertical

Screen Display 3

1 LaDocs:1
v 2 LaDocS:2

Fig 3-87: Display Signals in Listing.

Hat Mews Windaw »

Tip:

To let online users learn the
latest news, we add the
Running—Text Ads Function.

Turn On: Start the Running-Text
Ads function.

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

Note:

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

repetitively.

Window  Help
@ Waveform Display
Listing Display

i i | [200MHz  ~

fIx & [ B8 e 2l

Hak Mews \Window

Real-time Monitoring

E Mavigator
mme Memary &nalyzer ...
£ Bus Packet Lisk...

fiL] Statistics Window. ..

Turn Cn
g |7 Mews Ackiviby

[v  Production Mews

TOrTE
1 [

| T e
ijipigEps

Cascade
Harizantal

Wertical
Screen Display

L LT

v 1 Llalocs:l
2 LaDacs:2

Fig 3-88: Hot News Window and the Pull-down Menu

% 750 00 L LA 321790 v W31 WD 1 ) {5 o000 S008) - (L awrk | [ J izl
b T
DEE S Rak . && B 0w w2 & e o [o% Slawropll SlCom [1 5|
EE Sy oD m- e HE WG EE DL R s W regt 17 5] [Taggwwiey [ Sn |
Boww 00N Conpbim Pirk Bt Afan-tes * A:Te 11300 = A ReLithea *
ot 13 Tt Exupie i 15404 - 13808 WP BoTeti TG - Cames P ia
botia | vm v B e A ey e B e B ey e
u [ 2 I 1 LILILIT L L |
- [ | 1 i1 i1 [ L 1 It ITL [ 1 1 Ll 1 [ 1 [ L_{
s I |
s [
'L e
w i
 m .
= |
vu 4

T3P Y T S 1

4 -

Fig 3-89: Display Hot News Window on the Software

Interface.

Fig 3-90: Running-Text Ads Interface
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Real-time Monitoring: The Level and the Frequency of all
the channels can be monitored according to the
Real-time Monitoring function of software, which is
convenient for users to know the current data status of

each channel. There are two display mode, see as

below:
x
—Port &
A7 A6 A5 A4 A3 AZ Al AD
R - E E .
—Pork B
E7 Ed ES B4 E3 EZ El EO
e e b b e " e b
—Port C
76 5 c4 3 2 1o
_ O A . - E .
Real-time Monitoring Pt D
D7 D6 D5 D4 D: Dz DI DO
a . a . - . E .
- . -
Low Level High Lewvel Pulse
Logic Mode Display
|
—Port & ~PortB —Port C —Port D
Al ‘ 3.431KHz | BO ‘ 5.36KHz | o | 5.371kHz | co ‘ 5.968kHz |
Al ‘ 4.356KHz | Bl ‘ 20.64kHz | 1 | 5.087MHz | (38 ‘ 23.28kHz |
Az ‘ 13‘153KH2| B2 ‘ 3592Hz | cz | 23.82KHz | Dz ‘ 17‘031KH2|
A3 ‘ 19.155kHz | B3 ‘ 2. 764kHz | 3 | 30.408KHz | 03 ‘ 25.641KHz |
A ‘ 22.043KHz | B4 ‘ 14.88KHz | 4 | 13.411KHz | D4 ‘ 11.597kKHz |
AS ‘ 19‘165KH2| BS ‘ 6.497KHz | 5 | 2.867KHz | (e ‘ 29.7KHz |
AE ‘ 2.307MHz | B ‘ 3.293KHz | e | S78KHz | oe ‘ 17‘121KH2|
AT ‘ ZS.ESZMHzl B7 ‘ 5.023kHz | 7 | 6. 158KHz | o7 ‘ 15.689KHz |
Frequency Mode Display
= HMavigatar e

Tip: Fig 3-91. Navigator Window
The Navigator Window is
displayed under the waveform

display area when activating the
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bl

) - (L]

0 aisiz
-
T e e ) )

Logic Analyzer. The Navigator

b |-
DEE S RAN . S H e

BRI oD W Fr S E R EELE e @] e 7 [Tagmoney

displays the waveform length of all et e e el Cilomes e
S "—"'-.' n_l-ri" ESUNES | S EST. oy, i

the captured data: it only can . ]
display the waveform of the data -
of four channels. In the Navigator ::
Window, users can click the Left :E
Key of the mouse to select the :"

RIS RSS2 Y ' o
waveform randomly. The selected B — - - .

waveform keeps pace with the

waveform in the waveform display Fig 3-92: Navigator Window under the waveform
area. The size of the selection display area

. . . . (IR S0P U-LAP (301, x|
frame is in inverse proportion to S ;-;o- T e ———————————

: O e
the Zoom Rate; the Iarger the Tt 10 2008 Dunay Ranga St 62000 Bt ToRe e i Camge e s
o M PSS SSRRDSC 0 S0, SIS SIS e S

Zoom Rate is, the smaller the size ey
of the selection frame is. Users -
can also click the Right Key of the “
mouse to select the displayed ':3
channel. e

oty = o

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.

T s g}y | e | alni
e i Wl =T ) x|
D26 & 85N AW [ o] R e [RIN o]d d Page | o] o 1 |
B oD M R EL L M [ e [ ] [Ty
B Jo0MG Dwipiuy Pos. £T0ms APws Ting = A-Ta 1ML - A RMTWE v
| Ten3ne OupimyRosge S¥ien -1 BPoeiiem>

BTe i aime = Compe-

[ tom | o B b4
= [

] Ll F S gEgEgn)

u ;

i

" m

Fig3-94: Select Channel button

After clicking the Right Key of the mouse, the Select

Channel dialog box will pop up as below.
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celect Channel |

[V]A0[A0]
VIa1[a1]
Vlaz[az]
V]a3[A3]
[Jad4[a4]
[]as[AS]
[Jas[A6]
[]a7[A7]
[JB0[EO]
[B1[E1]
[ IB2[E2]
[IB3(E3]
[ IB4[E4]
[JBS[ES]

;I Cancel |

Fig3-95: Select Channel dialog box

In the Select Channel dialog box, users can select the

channel which users want to display; users can select four

channels at most; the defaulted channels are A0, A1, A2

and A3 (there are four channels in total).

me Memory Analyzer ...

* L] s | o] oot | st | | e | s | [ [ 4]

el |

e | Ve i i
| O O S P O S N S T S 0 S

[CT ]
T

[T N T T 1 1 T T I I I

e TR~

Fig 3-96: Memory Analyzer Interface

See Section 4.11 for detailed instructions.

% Bus Packet 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 csv file.

Synch Parameter: Open the
Synch Parameter Setting dialog

box.

vE1 e o
Dl i T b i Jmls Gk B - sl
DS S RAN A FA T po [ o &[Tl e N e b | o] e I o]

] [1e EIL Tl I I o T ]

0 RENEN Rl N RN JeTEEEEL N
Sl Bimi 0

Fig3-97: Display Packet List

FMO714A



ZEFEERGERAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

m e o [] [] [] [ 3

L3 L1 - o L] o i o

o L] il o L] L] ] -3

2 s : s s g  —

’ s : : s e 1

H H H o L] 1 o L] o i o

m Skatiskics \Window, .. : H ' : $ i 5—=%
2 0 : s s 2  —

: s . : s e S =

o L] 1 o L] o i o

Fig3-98:Statistics Window

See Section 3.3 for detailed instructions.

‘Dt - 7 - Ba! "
Fuaprnh Saas Pt e B o 0 Bt o BTy e . i, i
1 Evuptor Poubom. A * e Ape i .
Totw T8 B0Mms Evnpte Faige 1 S5 816 B o5 BB+ BTavke - Commes Mot ' 907
Cascade e =
T e
o T T T
o LI UL TLILTUL
-
s
i
L
1 - LRl
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Fig 3-99: Cascade Workspace(s)
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Fig 3-101: Align Workspace(s) Vertically
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Screen Display k

B Double Screen Display
g Fitst Screen Display
' Second Screen Display

Screen Display:
When there are two displayers connecting, users can select

L , Double Screen Display, to display waveforms on both

two displayers; it is convenient for 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.

8. Help

Logic Analyzer Help F1

Kevboard Map
Problem Feedback.
? Ahout ZEROPLUS Logic Analyzer
About ZEROPLUS More Protocol Analyzer

Fig 3-102: Help Menu

Menu Bar: Help

Menu Item

Detail Menu & Dialog Box

Logic Analyzer Help

F1

‘[ﬁﬁﬂ?ﬁ Usar Manual

M g il e o

Fig 3-103: Open Logic Analyzer Help
file.

Kevyboard Map

70
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Fig 3-104: The Table of Keyboard Map

2
Problem Feedback
=
xf
Machine LAP-C{321 28) Version:Standard V3, L1(CNOL) ﬂ
25 094
randard
[ Imkernal samping fraguancy = 200000000 M
=|

Fig 3-105 Feedback Interface

About ZEROPLUS Logic Analyzer x|

LAP-A & LAP-C Series
PHRNBROARLSE version ¢ Standard Y3.11(CH01)

Zaropius Technology Go., Lta. 5{N:000000-0000

The Information of the Yersion

ZEROPLUS

LAP-C Series Standard V3.11

Welcome to use ZEROPLUS Logic Analyzer.

? About ZEROPLUS Logic Analvzer

The document includes the version information
of the software

[ — _»l_I
Detaled description invites referencs company website

Copyright(C) 1997-2011 ZEROPLUS TECHNOLOGY €O, LTD.

Website: http: i, zeroplus. com by

Fig 3-106: Copyright About ZEROPLUS
Logic Analyzer

Open the website of Zeroplus Technology
About ZEROPLUS Mare Proktocal Analyzer

to know more modules.

Tip:

TR IR e Aoy e

The function of Software Version Information

LZEROPLUS
LAP-C Series Standard V3,11

Display for ZEROPLUS LA means that the software

will open a small window which displays the

snidoyaz @
(o

software version, new functions and bug

doctsoes mcide
sdirrmstion of the 0tz =
modifications when activating the software. It is hietocictoued 2
convenient for users to know the information of the Fig3-107: Software Version
present software version. Information Display Window
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Menu Item

Detail Menu & Dialog Box

Right Key Menu on the Bus/Signal Column

Tip:

The Right Key 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 ...

¥} Channels Setup ...

BUS Bus Propetty .
Analog Waveform »
Reverse

Ctrl+3
el

GEroup into Bus

Imgroup from Bus

Add Channel ...
Copy Channel
Delete Channel
Delete All Channels

Resktore Default Channels

Format Row 4
Renarme

Fig 3-108: Right Key Menu on the Bus/Signal

Column

72

Reverse

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 Reverse of Waveform Mode displays
with the dashed, so it is easy to distinguish.

felel] wlial | el 1 |

alix|
n B Balid e Saiie Des leh gede e il x|
DEE & RaN a5 S E(rw 0 x o] & [weee o] (e R (I 0 e
FE S OD W GERSELLLN ® W I [ |
e Copie T -¥420a ras Teiimne A-Be LT -

felel] wlial | el 1 |

ey (= o

Fig3-109: Reverse Function Displayed in the

Waveform Window
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Add Channel x|

Channel; I":"D j

Add Channel ... cancel |
Fig 3-110: Add the required channel in the Bus/Signal
column.
ZEROPLUS Logic Analyzer x|
L] "_n,, Do wiou wank to copy the channel #
L
Copy Channel

Cancel |

Fig 3-111: Copy the selected channel in Bus/Signal
column.

73

Delete Channel

Delete All Channels

Restare Default Channels

ZEROPLUS Logic Analyzer x|
L] E Do ol wank to delete the channel #
L

Cancel |

Fig3-112: Delete the selected channel in Bus/Signal

column.

ZEROPLUS Logic Analyzer x|

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

Cancel |

Fig 3-113: Delete all Buses and channels in

Bus/Signal column.

ZERDPLUS Logic Analyzer =

1] E All the Buses and channels will restore to the default, Do vou wank o continue?
L

Cancel |

Fig3-114: Restore the deleted Buses and channels in

Bus/Signal Column.
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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.

Place 4 Bar
g-ar Add Bar Place B Ear
ff- _— E Blace Ds Ear
é;r} o H Blace b Bar

IK Marrnal ESCAPE Place Mare. ..

Tip:

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

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

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

column.

“ntle Barepd e hodiw e

1) % o )1 Sl x|
T — al#) x|
DEE S RGK  TAE PB 0 [ 5] & [eae s|= R sl gl oo || o]
Bl A sl T ok LR Mo 77 =] Tegre Datmy
Cripim Pt APa- T+ A Ta i (- A Benmnee
g e - v B:7at30mee - Corem Nt

B 71 DTl

Totat 103608 1114

L IENERCIET I e R
w1 i i P e

Banige
Fr
wu

§4 Find Daka value ... Ctrl4+F

=1 Find Pulse Width, .

o To k
Place »

+  Add Bar

Bar

: [}: Zoarm E

{“’? Hand H

K Normal ESCAPE

 [E8] show all Data F10

k7 Previous Zoom CErl+Z2
[raka Farmak g
Waveform Mode k

Colar ...
Bus Diata Calor,,

Bus Single Data Color. ..

Fig3-115: Right Key Menu on the

Waveform Area

) sl : X
i i B e i e
[ e L i
{ |
| B W et s
| -jemean |
[ e IR
L iy 8 b
] Tum T
i oo P
& T
I o st -
e
I e
T
o i

o b »»M | |

gt e

Fig3-116: Place Ds Bar
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+  Add Bar

Bar

5 STRUPLAR, LAP CCF17S) e FLLA(ONIA B ) =
DEE S Rah . FAR w0 [x o] & [ o= _Fm-l-l‘- | — |
NIRRT SiprTe BELL Wi B Hespe E! k|

T S T

]

e 1 i Tiiies =
| T 10 300 75 :

| betee |t |
. | wm S
Tip: | e

e

When the mouse is located at a special o

position on the waveform area, click the right key o

to select the Add Bar function; a bar will be added .=

automatically in the special position according to o

the sequence of the word and color. See the C .o

Bar in the position “5” in the right column. B

e et b Do T e il x|
T I R I e 1 s o o ) s = B
B RO M- AT EEEL N W Hags [T 3] | Toggm ey

o P o AT - A-TaiineE W =
» v B 430 bt < 1 B P P =

Basig T | fhm

PRI P S 0 ST -1 ! o

s T e oow

Fig3-117: Add a Bar on the Waveform Area.
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3.2 Find Data Value

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

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

Step2. Using the pull-down menu, select the Bus/Signal Name.
The Bus/Signals listed on the pull-down menu represent the status of the Bus/Signal column as
shown in Fig 3-118.

LT 1| B ] 1 et the fumeean o chan Dsa-ind

LD & Min Value! M Vialue!

o _ [ o] o
oAb A d ¢ Wher: Found: ~ Ralilice
uw = i 3 l_n
BBl = | = ;
o B2 E I | I 1

Fig 3-118

Step3. 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 3-119, 3-120, 3-121, 3-122, 3-123,
3-124, 3-125, 3-126 and 3-127).
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.

Waveform find £ sn
I~ | Aictivvate the Funckion of Chaiy-Data-Find I= | Activate the Function of Chain-Data-Find
BusjSignal Nare: Pammm-\
AQ j et | Previous | Close I ‘ Al , j Next | Previous I Close |
v Min Value: Maix Value: Bus Item: 2 1Min alue: Max Yalue:
- [o [F f |FalingEdge =] J|° [F

When Found: Statistics Stark At By Foling Edae ihen Found: Statiskics
A vI Skatistics | Ds - - - Statistics |
CH P

Fig 3-119: Waveform-Find Dialog Box of the Logic Signal

Waveform-Find X | prmmm———— x|
I” Activate the Function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
Bus/Signal Mame: IBU'EEIMama:
( Busz__) j MNext | Previous I Close I ‘lEusZ ' x] Mext I Previous | Close I
o
Bus1 =
1in Value: Mazx Yalue: Bus Item: Find: Min Yalue: Max Value:

j IDD IF IData j Ig: j

[oo G
‘when Found: Statistics Start At: Eru:l en Found: Statistics
] I,q j' Statistics Ds Dp II\TotRIa:gean e | - Statistics |
g |
v [o

Fig 3-120: Waveform-Find Dialog Box of the Logic Bus

Kl

Waveform-Find 4| vraveform-Find x|
I Activate the function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
Eus/Signal Mame: iong| Mame:
IMext I Previous | Close | j Mest I Previous I Close I
Min Walue: Max Yalue: B R ind: Min Yalue: Max Value:
ElE [F Start - F = Jo [F

Skart

When Found: Statistics ——— ADDRESS Hd At: when Found: Statistics
] A - Statistics | Read j I,q j Statistics
I Wiribe l—
a a

Fig 3-121: Waveform-Find Dialog Box of the Protocol Analyzer 12C
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Waveform-Find x| Waveform-Find x|
[~ Activate the Function of Chain-Data-Find I Activate the function of Chain-Data-Find
Us/oignia\ Marne: i CH
Al ) j Mezxk | Previous | Close | I Al j et I Previous | Clase |
BU:DI — Tin Walue: Wax alue: Bus Item: Find: Iin Yalue: Max Value:
- [0 [F [[a-ack [FalingEdge =] |0 [F
Az
A3 when Found: Statistics Start A n Found: Statistics
At | - - Statistics |
a5 ] A - Statistics Ds J
a6 [e o
AT

Fig 3-122: Waveform-Find Dialog Box of the 12C Signal

Waveform-Find B3l waveform-Find x|
™ ctivate the Function of Chain-Data-Find [~ Activate the Function of Chain-Data-Find
(Beﬁf;@ﬁe\NamE: }us{&gﬁﬂame:
Busz ) - Mext: | Previous I Close I QBusz ) j Mext I Previous I Close I
T
Busl I X
Mir Yalue: Maix Yalus: Bus Ttem: Find: Min Yalue: Max Yalue:
(M Eip 7 Tl E EiE 7
A2 wihen Found: Skatistics ;IE;:DW dlat: wihen Found: Statistics
A3 L L
e ] a vl Skatistics | l Data j IA j Skatistics
A ’ * | ’
- =

Fig 3-123: Waveform-Find Dialog Box of the Protocol Analyzer UART

Waveform-Find B3| v aveform-Find x|
I Activate the function of Chain-Data-Find [™ Activate the function of Chain-Data-Find
Tare: Eu 4
Al ) - Mk | Frevious | Close I I Q\l ) j Nesxt | Previous I Close |
Eusl -
= Min Yalue: Max Yalue: Eus Tkem; Find: Min Value: Max Value:
Al
w -] o [F [[unknors |risngEdse =] IF
A2
When Found: Statistics Start At End|Falling Edge Statistics
A4 P P
5 ] 3 vI Statiskics | Ds - Statistics |
Ab I a a
_|A7

Fig 3-124:

I Activate the Function of Chain-Data-Find

Waveform-Find Dialog Box of the UART Signal

™ Activate the Function of Chain-Data-Find

x|

x|

?ﬂg‘ﬂgﬂa}ﬂéme: i Mame:
Next I Previous I Close | |Busl ) j Nexk | Previous I Close |
Min Yalue: Max Yalue: Bus Item: I Find: Min W alue: Ma Yalue:
|o [F ~| |ooooodoooon [F
‘when Found: Statistics ‘When Found: Statistics

—

Skatistics |
o

Il —

Statistics I
I 0

Fig 3-125: Waveform-Find Dialog Box of the Protocol Analyzer SPI

B [vovtorm-in x
[ Activate the Function of Chain-Data-Find I Activate the Function of Chain-Data-Find
i I Pusﬁlgnal.@ame:
cs ) j Mext I Previous I Close | q =3 ) j Texk | Prewious I Close |

Bt - o
Min Yalue: Max Yalue:! Bus Ttem: ( Find: Min Yalue: Max Yalue:
|oooodoooooa R | Data JFalingEdge  »| [ooopooconon - [F

A3 when Found: Statistics Start At: Skatistics

ad [ ] itics | Seatistics |

45 & - Skakistics Ds i

A 0 1 I—U

A7

Fig 3-126: Waveform-Find Dialog Box of the SPI Signal
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Waveform-Find 4} | waveform-Find x|
[ Activate the Function of Chain-Data-Find I Activate the Function of Chain-Data-Find
Bus[Signal Mame: grial Marne:
SPT j Mext I Previous | Close I j Mext | Previous I Close |

Bus Item: Find: Min Yalue:! Max Walue: Bus Ibem: Find: Min Y alue: M Yalue:

x| |ooooooodoon  fF |Dats =l | e

When Found: Statistics Start Ak en Found: Statistics
j I,q j Statistics Ds - Statistics |
I o I u]

Fig 3-127: Waveform-Find Dialog Box of the Bus Item of the SPI Signal

In Range

in Range

Mot In Range |

Step4. Choose the position to start the search by selecting one of the following:
Start At: Ds T, A, B, C, etc.; End At: Dp, A, B, C, etc.. Then click Next or Previous to search it.

When Found: Choose a Bar to mark the result: A, B, C, etc..
Step5. Click Statistics to show the number of instances of the search results.

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

Seale:d. 04128ns Display Fos:—10. 15us A Posi-10. 15us |+ A= T = 10.15us |+
Total:20. 43us Display Range:-10.22803Zus ~... B Pos:150ns |+ - T = 150ns |»
. . . - | ]
Bu5fslgnal Trigger Filter ’10.|210826ur10.|195619ur10.|180413ur10.|165206u5 11;.15 s ~10 |134794ur10.|119
PRIV i i il bt i SR ikt S il FO Y A Sl ad sl
G
'I Busl I - JCOXOlXOXOZXOXOSXOXOQXOX05XOX06XOXO?)OX)SXOXOQXOXOAJ!OX
@40 A0 10ns [10ns | 10ns [ 10ns | 10ns | 10ns | 10ns [T0ns | 10ns [ 10ns ] 16
o s
B ™ Activate the function of Chain-Data-Find
A3 A3 (FET ST T
@84 B4 57 llBusl j Previous | Close |
A | ] : Firds Wit Max Yalue:
| | ( ] ( bl —
& 26 A = llData j||= vl e JFe
o AT AT 2 Start At: End At: —henEound: Stakistics -
& B0 B0 5 |Ds j |Dp - |,q Statistics |
& Bl Bl e Address: -1015 64
o B2 B2 [
[ = e

Fig 3-128: The A Bar is placed at the 0X08 of Bus1 where the condition
of the Waveform-Find is set. The Statistic of Waveform-Find shows a “64”.

Scele:2. 35T6ns Display Pos:—9. 9Tus A Fos:=9. 9Tuz |+ A-T=99Ms|v
Total:20. 45us Display Range:—10. 02634us ™ B Fos:150ns |+ E-T=150ns [+
. . . - | AJB
Bus/Signal Trigger || Filter ~10. 017152010, 005364us3. 993576us ~9. 9317850s | ~T97ds 9. 95821 fus 9. MEdadu:
¥ | Bust o S 014 }(OXIS }(OXIB X 017 XOX18 }( 0¥1p }( OF 1A X 0¥1B }( 01C }(
e/ G0 i i lons | lons | 10ns | 10ns | 10ns | 1onS ns | 10ns | 10ns |
oara || W || & 20 e T |20
B e i i [~ Activate the function of Chain-Data-Find
L A3 A3 it 5 .
@84 A4 s s IBusl J j Previous | Close |
A5 As 5 B Bus Item: Find: IMin Yalue: IMax Yalue:
A | L A | | —— —
& 5 AE ] ] 4[ IData J_‘u [- J _‘lj [1a J =
o A7 A # # O Start A End At: when Found: Statistics
o E0 B0 e e Jos =] foe 4| |n I Statistics
& Bl Bl B B Address: -997 |64
@ B2 B2 # # 20. 48us
N p— p—

Fig 3-129: The A Bar is placed at the 0X1A of Bus1 where the condition of the
Waveform-Find is set.
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Scale:5. B533625 Display Pos:0 & Pos:104 |v A -T =104 |v
Total:32TES Dizplay Ranze:—141 ™~ 143 E Fos:0 |v E-T=1 |v
—\
. . : 2 4
Bus/Sifnal Trigger Filter —11|3. 0739 —311. 303 —sls. 54 _2|8' 27 2s|. 27 SE:. 54 84|. 209 1|3. o
¥ Bus| C5PID b ‘ - NE "I
®40 A0
x | LR
on a|l = B ﬂ
@Az Az Yy 74
oad A4 5 . [ Activate the function of Chain-Data-Find
LR B | Ihus.l_.l j Mext | Previous | Close |
o 86 A6 5 5 E[us Item: Find: ] [Min Value: Max Walue:
— Ib""TF'u L4 InRanqe_J j“ﬁ—‘ i||||||||
& A7 A7 57 5 =
= — Stark Ak End Ak: when Found: Skatistics
=D b D] [eiatistice
L fos =] Jor | ||B j| IR
Bl El el ] I
v ® “ Address: 0 P
& B2 B2 )’X“
B3 B3 :>< :X:
o B+ B4 = %
Fig 3-130: The B Bar is placed at the 0X12 of Data of Protocol Analyzer SPI where

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

Section 3.3 presents detailed information on the Statistics feature in the software interface. The Statistics
feature presents user information pertaining to nine periodicities: Full Period, Positive Period, Negative Period,
Conditional Full Period, Conditional Positive Period, Conditional Negative Period, Start Pos, End Pos and
Selected Data.

Click on the Statistics icon [i], and an interface like Fig 3-131 or Fig 3-132 will appear.

* | chaninel Selection | Column Salemnnl Conditian Parameterl Warning Parametarl Refresh | I™ Statistics Filker
CHANNEL | Full Period | Positive Per... | Megative P... | Conditional .. | Conditional ... | Conditional... [ Start Pos | EndPas | Selectad Dats | -
A0 211 212 211 0 0 0 Ds op
Al 52 53 52 0 0 0 s p
a2 0 0 1 0 0 0 s p —
a3 0 0 1 0 0 0 s [
ad 0 0 1 0 0 0 s op
a5 0 0 1 0 0 0 s op
a6 0 0 1 0 0 0 Ds op
a7 0 0 1 0 0 0 s op
BO i i 1 i i i Ds op
Bl i} i} 1 i} i} i} Ds op |

Fig 3-131: Statistics table

i 7P LIS-LAP-C (0 20 Standard ¥3.11(ENE1) {5,/ S000000-0000) - (1] =181=]
m Bl DustSonsl Troos RunfEoo Qets Took Wndow biel 18] %]
DEH S A aF om0 o] s e = ([ ]G H Page 1 =| coun |1 =
=1 D B @ ﬁ"'- I.4!EI'I?|I'>||:-I,,§ R R b L B o @[5 e Heige [27 -] | TnggerDeimy
| Beale 82 552k Display Pos 145021 BMus APos-520084ms - A-B= 186 BETHHE |-
| Total78 6034ms Disgiay Rangt 108 766225 - B Pos-52.0024ms ~ Coenpr-Ratn 181 903
Ma/Signd Tagger || Fiet 1T 125 268 it
¥ BslEo @ A AT AL
YN | g W B B W W
A @ | | Il J |
oAz
A3 L
o H &
v _
o )
war
e
”EBl
- B
B3
Ll )
e = & £
T I3 T 3 | T 3 T 1 o
= ] | | | mebeesn [
CHEL | FulPericd | Postveper... | Negatve P, | Condbonal ... [ Condtonad .. | MErT Pos -
an i} a1 o -] 1] 0s p
il 5 55 5 o a a 0 n
ey o ) 1 o o a 0 n
ad o o L 1] a a (3 bp
a4 o o 3 o -] 1] 0s oy
i [ [ 1 o a a 0 n
e 0 [ 1 o o a 0 n
ay o o L 1] a a (3 bp
& o o ] o -] 1] 0s oy
1 [ [ 1 o a a t n =
L = Lo

Fig 3-132: Logic Analyzer with Statistics 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

s
7 6 5 4 3 z 1 0
N - -
N N -
Pc R W R R R R R
it O T T T T T T T
PptEC T C O C O FC T
PtF - O O O T O T ¢
ptc - O O O T O T ¢
PatH - T T T T T T T
[ I S I S I R I
(1% I I IR A IR I I I
Ptk T O O O T O T ¢
ratl T T T T T T T T
(1. S R I R I I
(el ol
pto - O T O O T T T
ptp T O O O T O T ¢
Eekcial] cearal | ok | cancal |

Fig 3-133: Channel Selection. Allow the choice of pins in which port
will be included in the statistical analysis of a test run.
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Column Selection

Column Selection x|

[+ Full Period

¥ Positive Period

¥ Meqgative Period

[v Conditional Full Period

v Conditional Positive Petiod
[v Conditional Megative Period
v Start Pos

[+ End Pos

¥ Selected Data

0, I Cancel

Fig 3-134: Column Selection. Allow the choice of items which
will be considered in the statistical results.

Condition Parameter

Condition Parameter x|

[ inctivate Condition Setting:

— Conditional Full Period

I 400ns == Time == I 400ns

— Conditional Positive Period

IEDDns == Time <= |2I:IIIIns

—Zonditional Megative Period

IEIZIIIIns %= Time <= IZEIIZIns
K I Cancel |

Fig 3-135: Condition Parameter. Allow the setting of time intervals for Conditional Full Period, Conditional Positive
Period and Conditional Negative Period.

*  Channel Selection | Column Selectiunl Condition Paramaterl Warning Paramaterl Refresh | [~ Statistics Filter

CHAMMEL | Full Period | Fositive Per... | Negative P... | Conditional ... | Conditional ... | Conditional ... | Stark Pos | End Pos | Selected Data | -
Al 211 212 211 1] 1] 1] Ds Op
Al 52 53 52 o o o Ds Cp
Az a a 1 a a a Ds Cp —
A3 a a 1 a a a Ds Dp
A4 1] 1] 1 1] 1] 1] Ds Op
AT o o 1 o o o Ds Cp
AG a a 1 a a a Ds Cp
A7 a a 1 a a a Ds Dp
B0 1] 1] 1 1] 1] 1] Ds Op
El i i 1 i i i Ds op |

Fig 3-136: The Numbers of Data Qualified by Condition Parameter
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Warning Parameter

YWarning Paramekter ﬂ

[V activake Warning Setking:

Conditions

Mir Ma
f* Period v IlEIus v I 100us
" Frequercy [~ |1|:|KH2 r I 100KHz

(0] 4 I Cancel

Fig 3-137: Warning Parameter. Set the conditions which will be marked to call users’ attention.

.

Channel Selection | Column Selectionl Condition Parameterl ‘Warning Parameter | Refresh | [ Statistics Filker

CHAMMEL | Full Periad | Positive Per... | Megative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pas | Selected Data |
A0 211 212 211 0 0 0 Ds Dp
Al 52 93 52 0 0 0 Ds Dp
AZ o o 1 o o o Ds Dp
Ad 0 0 1 0 0 0 Ds Dp
At 0 0 1 0 0 0 Ds Dp
AS 0 0 1 0 0 0 Ds Dp
A o o 1 o o o Ds Dp
A7 0 0 1 0 0 0 Ds Dp
EO 0 0 1 0 0 0 Ds Dp
El 0 0 1 0 0 0 Ds Dp

Fig 3-138: 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.

T R0 LIS AP-C {5 170) Stardard 2,11 (ER01) {5,/ 000008-0000) - [Laboc] =10j =]

o B Dustrdl Trgow Runfce Qe Tock Wndew leb ) SLIE
D@ (@ & o 3wk o] [oomne o] (e o] Page [t feem 1 o]
=11 AN 8| - |[5ns 2 el R B L TE e @] Hein [72 ] | ToggerDatey [ Sns ]

[ Seale 200MHz Display Pos.Ons APos:T8ne |+ A-T= 133900 [~ A-D=GEETMHE +
Total10.28us. Display Rango-126ns ~ 13508 DPosT5as ~ B-T=131333MHe |~ Compr-Rat N

oo B v, B e B e B ey, e

L
LR
A
TR
L
LR
LR
LR
o AT AT

i

=

B0
e B

l::xxxxxxxxxxxxxxx)cxxxxxxxx

i |11 1 ;Ill

[ a [om

2
Dl | ol | | e | e e 2 | | e e s e e e | e | e o [ | o e

©

Fig 3-139: The Interface Layout Shown in Default Settings
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3.4.1 Modify Waveform Display Mode

To modify the display mode, users can use icons on the tool bar/box, or menu.
For the menu, go to Tools and click Customize. See Fig.3-140

5] customize — x|
Color Setting ... Coemmen Sehup | Tookass | Shaortcut Key | Auto Save |
Wavelorn Display Mode
BUZ
? Bus Property, ., - ¢ S Disploy ~E 0
Refresh Protocol Anal E—
#% Refresh Protocal Analyzer e = i e o]
g Mulki-stacked Logic Analyzer Settings ... | ]
Analog Waveform 9 - Fiuder Moda W/ avelom Setfing :
" Regular Fuler WavelomHeight [22 7]
D30-skacked Settings. . . = Time/Samping Site Fuls: [ FonkSize iz =]
r~ Complated Seiting
W Autoliose ™ OpenClase Comprassion W aemnng

[™ Show Gridine ¥ Show the T Bat in the middis area

¥ Show Tookp ¥ OpanCioss Double Waming

pwmmhwmdm.htnmﬁhh
vearvefoum ares vl e boward nght.

r— Data Process
What do you want 1o show when you press the Siop duing the
nrning?

" Keep the Frezert Data = Read the Captured Data

7 Check for Update Rlestors Dedous |
ok | Cancel |  Hew |

Fig 3-140: Customize the Display Mode by Using the Tool Bar

. _”|@r|| T OT v| it Sampling Site Display
T ' =

-L) Time Display e . .

fur Sampling Site Display \E‘) Time D|5P|ay

2B Frequfancy Display 4

L1 1 Hide time of waveform L]

e [
SN I N I O @] Hide time of waveform

L=l Frequency Display

Fig 3-141: 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. 3-142

x

Cammon Setup | Toolbars I Shortcut Kep I Auto Save I

— % aveform Dizplay Mode
£ Sampling Site Display " Frequency Display
£ Time Display &+ Hide time of waveform
— Auler Maode “Waveform Setting
" Regular Puler “Waveform Height |22 -
¥ Time/Sampling Site Fuler [ Fort Size 12 -

Fig 3-142: Ruler Mode

Regular Ruler

r....-%nllll;?%....:lnl - q 5 1

Fig 3-143: Scales in Regular Ruler

Time/Sampling Site Ruler

- | A E
100nz -73Jnsl L .'E.D”S. L |-2:5ns Es 2Bnz S0ns ?1|

Fig 3-144: 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 25ns.
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3.4.3 Modify Waveform Height & Correlated Setting

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

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

x

Cormmon Setup | Tu:u:ull:uarsl Shortout KE_I,II Ao Savel

—iaveform Dizplay tMode
™ Sampling Site Dizplay ™ Frequency Dizplay
£ Time Display ' Hide time of waveform
— Fuler Mode W aveform Setting
" Regular Fuler Wwaveform Height |22 -
&+ Time/5ampling Site Fulsr [~ Font Size 12 -

Fig 3-145: Waveform Height

Waveform Height = 18 Waveform Height = 40
v || v || e BT
DuSigra Tigger || Fam P i ‘mi‘ _ 'I_'_' J || |__
v R o] guamgsangs S 2 1 Igen
Fig 3-146-1
Fig 3-146-2

Fig 3-146: Examples of Waveform Height
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Correlated Setting

Select Auto-Close in the following figure.

)i (=1 1= (=T BT=1100 [T
v Auto-Close [T Open/Cloge Compression ' arming
[~ Show Gridline IV Shaow the T Bar in the middle area

v Show Toolip ¥ Open/Close Double Waming

[ “When the raller iz moved toward back., the Time Axiz in the
warvefarm area will mose toward right.

— D ata Process
“Wwhat do you want to show when pou prezs the Stop during the
running?

+ Keep the Present Data FRead the Captured Data

[+ Check for Update

Beztare Defaults

k. I Cancel Help

Fig 3-147: Correlated Setting

Buz/Sighal Trigger Filker .. L I_2I5ml-
& 50 A0 5|

& Al oAl
& 4z Az
. A3 A3

1 |

& a4 A4
& A5 A5
& 46 o6
& A7 AT
& B0 ED
& Bl Bl

Bus/Signal Trigger

& a0 a0
o Al oAl
@ Az a2

£l

L A3 A3

@ 84 a4
& A5 A5
o 86 A6
o a7 av
& B0 EO
& Bl Bl

Fig 3-148: An Example for Auto-Close

S b B P P ] P PP
o b P P R B e P

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

Tip: In the above example, when dragging the C Bar, the A Bar will stop at the Raising Edge of A1.
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B S I S
I L

Fig 3-149: Gridlines

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

B R S I S
] [

T
] L

Az =0
A2[Time] = S0MHz

Fig 3-150 - Tooltips

Show Tooltip — Leave the mouse over a waveform and the description will be shown.
Show the T Bar in the middle area -Show the T Bar in the middle of the Waveform Display Area after
triggering.
When the roller is moved toward back, the Time Axis in the waveform area will move toward right-
When the option is selected and users move the roller in the middle of Mouse directly toward back, the scrollbar
will move toward right correspondly.

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

Restore Defaults: The Waveform Display Mode, Ruler Mode, Waveform Setting, Correlated Setting and Data
Process will return to the default setting.
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3.5 Auto Save

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

Auto Save. See Fig 3-151.

B
[ Hew Ctrl+F Common Setup | Toolbars | Shorteut Key Auto Save |
E”‘ Open. .. Cirl+0 4
Close Ctrl+F4 "
File Fane: [LA
Save Ctrlts
Save As. . Save FPath
huto Save C:\Documents and SettingsAdministrater'ly | ... |
E Export Waveform. .. Cirl+Shi f11E Hepetitive Fun
[ Export Packst List. .. Time Intepvel: Data Display Meru Remewsl Mode
ime Interval:
gl Capture Window. .. Ctrl+C ¥ Every Renewal
i - =
Language 3 ¢~ Open the first file after
stopping the Run
& Print. .. Ctrl+P
Frint Preview
L S5 s _Detwit |
2 IZC
3 EIM
4 UP DOYH COUHTER
Exit ok | cemesr | Hen |
Fig 3-151-1: Auto Save on File Menu Fig 3-151-2: Auto Save Item of Customize

Fig 3-151: Auto Save
Auto Save: The default is not activated; after activating, it keeps working and users also can choose Cancel to
close it.
Activate: The default is not activated: after activating, it keeps active and users also can choose Cancel to close it.
File Name: Before users name the file, the file name is defaulted as LA. In fact, the saved file name can add a serial

number for the file automatically.

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

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

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

Open the first file after stopping the Run: When the repetitive run function is activated, the waveform only

displays the first file and it isn’t renewed; when the repetitive run is stopped, the waveform still displays the first file.

S

EE,

Fig3-152: Auto Save
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3.6 Color Setting

To modify Color, click Tools = Color Setting
Coorsetting x|

Workaround I W aveform I

Mame | T~ PRelating | Color -

aveform Background r |

List Background 1 r

List Background 2 r I |

Cursor r 1

Girid r _

Unknown Line r I

Drefault Bus r I |

Bz Text r [

List Text r [

Time Text r | |

B s Error r [

Eus Error Test r | -

=l Filkar P ar r I

1 | _>l_I
Presiew

After the background iz
altered, comesponding color

10 | ul Ennn ™ automatically changes

according to the contrast

" —-—

‘when being printed, the
¥ background iz white.

] I Cancel | Default | Help |

Fig 3-153: Workaround and Waveform Color Setting

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

Color Setting |

Warkaraund I “wiaveform I

Mame | T” Relating | Color -
aveform Background r
Lizt Background 1 r
Lizt Background 2 r I
Cursor r
Grid C
LI nknow Line r I
D efault Bus r I
Buz Text r I
List Text r
Time Test i ] ]
Eus Ermor r I
B us Ermor Text r
< i =l Filtar B ar [ I h
<T | ¥

Fig 3-154: Workaround Color Interface

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

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

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

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

Signal Filter Bar: Users can configure the color of Signal Filter Bar from the Color Setting dialog box.
Relating: When users select one item to change the color of the item, and users want to change other items into
the same color, they can select other items at the same time in the Relating column, then the selected items will

be changed into the same color. So it is convenient for users to change many items into the same color once.

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

FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

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

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

x|

Workaround  Waveform I

Mane | T~ Relating | Calor Linewidth =
40 r I 1 pisel
41 r I 1 pisel
] r 1 pivel
3 r 1 pixel
44 |l 1 pixel
45 r I 1 pixel
A r I 1 pisel
7 r I 1 pisel
E0 r | I 1 pisel
Ell r I 1 pixel
B2 r 1 pixel
B3 r 1 pixel
B4 r 1 pivel
BS r I 1 pisel
RF r I 1 riwel i
| | »
— Preview

o K1 a
an [ 10 Lo
Ok I Cancel I Default I Help

Fig 3-155: Waveform Color Interface

Waveform: The channel color can be varied by users.
Linewidth: The linewidth can be adjusted by the users’ requirements; there are three options which are 1pixel,

2 pixel and 3 pixel.

91 FMO714A



FREEERABARAS The Zeroplus Logic Analyzer

Zeroplus Technology Co.,Ltd. User’s Manual V3.11

3.6.1 Modify Workaround Color

To modify the workaround color, click the color block shown in Fig 3-154. A Color panel, shown in Fig 3-156,
will appear. Select a color shown on the panel or click on Define Custom Colors to create the desired color.

21|
Basic colors:
TR
I
EFfTFEET NN
EMrAEEEEN
EEEEEEEN
T

Cuztom colors:

[l ol o
ol i

| Define Custom Colars >3 I Colarl3 alid Lum: IEI Blue: IEI

] 4 | Cancel | Add to Custom Colors |

Fig 3-156: 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. Fig3-157 presents
how to change colors of a signal or some signals. Repeat the following procedures if users need to change colors of
many signals.

Step 2 Step 3
Step 1
Color Setting x|
‘Waorkaround Waveform),.\

Mame | Relatha | Calor Linewidth
0 r 1 pivel
o] r 1 pixel
2 rC ] 1 pixel
-3 rC | 1 pixel
o r ] 1 pixel
5 r [ 1 pixel —
6 r [ = 1 pixel
= r I | 1 pixel
ED r I . 1 pixel
B r [ 1 pixel
B2 rC | 1 pixel
B3 r | 1 pixel
B4 rC ] 1 pixel
Bs r B | pie
5 \ r / I 1 niunll _lLI
J »

] ~—
— Presview

L i}
[ 10 Lo

| Cancel D efault Help

SteJ 4

Fig 3-157: Stepwise lllustration of Changing Waveform Colors

Step 1: Select several Optional ltems.

Step 2: Select the corresponding items in the relating.

Step 3: Choose a color by following the method shown in Fig 3-157.

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

Here is a sample of an altered Logic Analyzer software interface which will be used for further demonstrations in
subsequent chapters. See Fig 3-158.

5 720137 115 AP35 58] 54 armbord V21| {03} {8/ PS0RR000 8000} - [ | =il x|
in e Bafgd T Ruvio (se [k e b alglx)
DS I e B e el e e e O )|
RO I B EES AR A B e 22 =] [ TrggerDatey [ e |
Bx e J00-g D Py Ses AP TS = ATe i1y ~ A-Be BTG -
Totut 0 Juy Dwnesa Range - | 1400 = 1 Fne. BPos Taen = B-TellXmng = ComprRiats Mo

Bt T | P .. oy v;, e By !- . ot ;R ey i 12|

wa I o B | igBgEpipSp iyl gl pigi gl g gi pE g pigT g

wu

v

o I

L |

- . P

u

- m

u

e J

“m

e

-

-

h

o _

a

v

o 5

o 1- - 1 -
o elel ] sfal [ afly 4 f
Beaty b o

Fig 3-158: An Altered Interface Sample to Be Used in Subsequent Chapters
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3.7 The Flow of Software Operation

_o—'_'_'_'_
START -:—'—"_\_\_::__F Sigmal Filter'Filter Delay =
T B
— I
| RAM Size  |[128K =] e i |
-~ .
l .-:::"_:_\_\_ AIPIrESS 0L il
|Hu|1||'|:-||.- Tate [700MHz =] = | _\_\_\_\_\_\_‘_‘—‘I——"—
| Trigaer Combitisn  §7 | /”]5;{;}' Jm
L TigmDin | _'_'_,_:—'-'-'-'-'-'-'_
| Trigger Level s | - ™

L8]

Trigger Page
e T2

Halect
Amnalysia

Fumetion

| Trigger Position  [50% | dige #= |
| Trigger Count 0 l—_|1 = |

r

| Tius Analysis # |
Run P
'
Acthvate Signal fram | LI Bas Analysis (51 |
Testing Hoard
l | UTART Bus Analveis un |
* —
Acquire Waveko
i T | SP1 Bus Analysis = |

3

Tools to Analves Data
- R R . R

UART Bus Analyzis &3 |
| = - || &

| T Hus Amalyvsis I |

\ : ;
| 5P Bus Analysis il | B - |5ns = = " | Height (22 =|

Fig 3-159: Software Flow Diagram

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

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

4.1 Logic Analysis

4.2 Bus Logic Analysis

4.3 Plug Analysis

4.4 Bus Packet List

4.5 Bus Analysis

4.6 Compression

4.7 Signal Filter and Filter Delay
4.8 Noise Filter

4.9 Data Contrast

4.10 Refresh Protocol Analyzer

4.11 Memory Analyzer
4.12 Multi-stacked Logic Analyzer Settings
4.13 DSO-stacked Settings
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Objective

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

4.1 Logic Analysis

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

Basic Software Setup of the Logic Analysis

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

Stepl. 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.

M Sampling Setup ... sampling setoe x|
% Channels Setup ... PR
WS Signal Filter Setup,.,. % nteenal Clok
Frequency: | J00MHZ -
Group into Bus Chrl+3
Syncheonous Clodk.
Ingraup, From Bus Zhr{#-L  Extorel Clock
I [romze
Expand r {Mn:0.00 0 Hz, Ma 1 D0MHS)
CD"EIFISE Hiobe:! The ehernal clock woltage level i the same a5 the port & brigger level
Farrmak Row b Samgling
. RAM Size Compression Mode Sagrvel Filter
Enanme RaMSos: [ =] I pats

Sional Fiker Sstups...
Charred ragsber vl be
lmted to 22

| oK | Canal | Mueblrfnls| Hedp I

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

Internal Clock (Asynchronous Clock)

Click on Internal Clock, and then select the Frequency from the pull-down menu to set up the
frequency of the device under test (DUT). The frequency of the Internal Clock must be at least four
times higher than the frequency of the Oscillator on the DUT. Or, select the frequency [[z00mrz =f= |
from the pull-down menu on Tool Bar as Fig 4-2 shows.

Tip: Connect the output pin of the oscillator from the tested board to the signal connector of the Logic
Analyzer to measure it by using the internal clock of the Logic Analyzer.
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Z00MHz k4 It

e ]

100Hz
bH00Hz

E T«
Bar  Bar

*05-TAns

r~Clock Source:

1KHz

—Asynchronous Clock
& Internal Clock

Frequency: | Siiglgrd

—Synchronous Clocl
€ External Clod

~Sampling
RAM Size

limited to 32

SO0HzZ
1kHz
SkHz

% Rising Ed ggi:;

¢ Falling Ed| 100kHz
200KHz
Mote: The extd400KHz
S00KHz
1MHz

10MHz
25MHz
S0MHz

RAM Size: B0MHz
e [ oorie
150MHz

Channel number V\m

@ -

[ e=]H

A-T=133330

B-T=13.333h

Jns:7ans|

30N 50K Hz

5KHz

2bKHz

B

[ | 2|5nsl

(Min:

Ericy: | 100KHz

0.001Hz, Max:100MHz)

el is the same as the port A trigger lewel

ssion Mode

3 Compressi

Signal Filker Setup...

Signal Filter
ion ’V

[ 1 |100KHz
] |200KHz
= 400KHz

— |B0MHz

800KHz
1MHz
10MHz
2bMHz
H0MHz

ERERERN
I [

1]

100MHz

Apply | (o] 4 I Cancel | Restare Defaults |

Help |

Fig 4-2 — Clock Source Pull-down Menu

External Clock (Synchronous Clock)

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

Tip:

150MHz

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

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

Step 3. RAM Size Setup
Click the RAM Size [z or from the pull-down menu in the Sampling Setup dialog box as shown

in Fig 4-3.
123Kj pile 1491 |
2" EK Bar !ﬁf
;EE ns-7ans
64K ns7ans|
266K | o0

RAM Size:

Channel nun

limited to 32
3

= Exter
(o]
cF

Noke: MO

™ Don't show me this warning again.

~Sampling —
—RAM Size -

‘You have selected the Double Mode Part C, Port D,and
the Functions of Compression,Signal Filter Delay and
Signal Filker Display Bar are not availabls under this E)

x|

er level

RAMSize: [r5ge =

Channel number will be
limited to 16

I~| Data Compression

Sigral Filter Setug, .

Anply | oK

| Cancel | Restore Defaults |

wo |

Fig 4-3 — RAM Size
Tips 1: The Double Mode is available for the Modules in Table 4-1 except for the LAP-C(16032),

LAP-C(16064) Modules.

2: The relationship between RAM Size, Signal Filter Mode, Compression Mode and Channels as shown
in Table 4-1 and Fig 4-3.

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

Status Normal Mode Double Mode
. RAM .
RAM Compression X Compression
Model No. Size/ i\r;:irl]:tflls Mode & Signal Cr?;zr%/el (/icgirrg;: Mode & Signal
Channels Filter Mode S Filter Mode
LAP-16032U oK~32k | 16 Available 64K 16 Disable
channels channels
16 . 16 .
LAP-16064U 2K ~ 64K Available 128K Disable
channels channels
2K ~ 16 . 16 .
LAP-16128U 128K channels Available 256K channels Disable
FMO714A
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2K ~ 32 . 16 .
LAP-32128U-A 128K channels Available 256K channels Disable
LAP-321000U-A | 2K~1M | , 32 Available 2M 16 Disable
channels channels
LAP-322000U-A | 2K ~2M 32 Available aM 16 Disable
channels channels
LAP-C (16032) |2K~32K | , 16 Available ; - ;
channels
LAP-C (16064) | 2K~64K | . 16 Available ; - ;
channels
2K ~ 16 . 16 .
LAP-C (16128) 128K channels Available 256K channels Disable
LAP-C (162000) | 2K ~2M 16 Available aM 16 Disable
channels channels
2K ~ 32 . 16 .
LAP-C (32128) e | aheas | Available 256K | . 10 Disable
LAP-C (321000) | 2K ~1M 32 Available 2M 16 Disable
channels channels
LAP-C (322000) | 2K ~2M 32 Available aM 16 Disable
channels channels

Task 2.

¢+ Channel Trigger Setup ...

4 Trioger Property ..

i~ Triggsr Mark

Trigger Property
Stepl. Click

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

Trigger Property ﬂ

B Bus Trigger Setup ...
Hd R Trigger Content | Trigger Delay I Trigger Flangel

— Trigger Lewvel
Part &

Trigger Count

|1 vl

Pulse width Trigger Moduled Optian).. . (Minc1. Max 59535
e 0g {Optian) = v
50 Don'k Care IRe®
< D —

ngh Port D

Lo TTL ~|[15 (¥

ifs Rising Edae

3] Either Edge

Falling Edge

Cancel Drefault Help

o]

Reset

Fig 4-4 - Trigger Property

Step2. Trigger Level Setup

Tip:

98

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

There are four commonly used preset voltages for Trigger Level, TTL, CMOS (5V), CMOS (3.3V), and
ECL. Users also can define their own voltage from -6.0V to 6.0V to fit with their DUT, if the number
users define is not in the range, the Fig 4.5 dialogue box will appear.

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

Trigger Content | Trigger Dela_l,JI Trigger Hangel

r— Trigger Lewel Trigger Count

PD[t ."3\ Iﬁ
=] |25 ]

| CMOS(Ev)

PU[t B (hdis-1 kA -0 CRR2RT

ZEROPLUS Logic Analyzer x|
TTL

Port C ' 'j Flease enter a number between -6.0 and 6.0
L3

Port D

IUser Deefi

0k Cancel Drefault Help

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

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

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

Figs 4-6, 4-7 and Fig 4-8.

Trigger Count

Count

[er Delay

= 3.333k}
pr-Fate:M

Imz . EIBDD -I I]

Fig 4-6 — Trigger Count Pull-down Menu
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Fig 4-7 — Trigger Count Screen Shot 1
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Fig 4-8 — Trigger Count Screen Shot 2
Step4. Trigger Page/ Delay Time and Clock

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

Click Trigger Page, then type the numbers or select the numbers from the pull-down menu of the Page
pe i ~lon the Tool Bar or click the pull-down menu of the Trigger Page on the “Trigger Delay” page of the

Trigger Property dialog box as shown in Figs 4-9, 4-10 and 4-11. The selected page numbers will be
displayed on the screen.
Tip: The Trigger Bar (T Bar) will not be displayed when the setup of the Trigger Page is more than 1.

Trigger Property x|

Trigger Contert  Trigger Delay | TriggerHangeI

% Trigger Page € Delay Time and Clock
Trigget Page———————————— r~ Trigger Delay Time
200ns

[Mir:200ns . Max:3.3552383)

— Trigger Dielay Clack

—

[Min:1 Max16776191)

T Poz =0ns , Start Pos = -204.6us , End Pos = 205uz

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

Ok I Cancel Default Help
Fig 4-9 — Trigger Page
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Fig 4-10 — Trigger Page and Screen (1)
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Fig 4-11 — Trigger Page and Screen (2)
2. Delay Time and Clock
Click the Delay Time and Clock, then type the numbers into the column of the Trigger Delay Time or type
numbers into the Trigger Delay Clock at the “Trigger Delay” page of the Trigger Property dialog box as
shown in Fig 4-11. Or type the numbers into the column of Trigger Delay TriggerDelsy 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 < Delay Time and Clock > will be unavailable.

Step5. Trigger Position Setup

Type the percentages or select the percentages from the pull-down menu of the [50% =] % on the Tool
Bar or click the pull-down menu of the Trigger Position on the “Trigger Delay” page of the Trigger Property
dialog box as shown in Figs 4-12, 4-13, 4-14, and 4-15. The selected Trigger Position percentages will be
displayed on the right side of the screen of the system.

Trigger Property x|

| I .T T
m - H+ *H Trigger Content T"DQEIDE‘GP|nggerF!ange|

0% Hei g hit " Trigger Page % Delay Time and Clack
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|_|z - [MinT, Maw:8192) [Mir:200ns , Max: 3. 355238:)

4 [I% —  Trigger Position ———————————— | _ Trigger Delay Clack

I—
B 50% ‘I .

— [Mir:1 Maw 16776191)
13
602 | oy
170% ) it s = -204.4us . End Pos = 205.2us
| A0
B I]% T, o trigger pages are selected, the tigoger bar disappears from

B0
7%

90% — o
90 ok | cancel Default Hel

-I u u% . ANCE I eraul | elp

100%

Fig 4-12 — Trigger Position Pull-down Menu
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Fig 4-13 — Trigger Position 0%
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Fig 4-14 — Trigger Position 10%
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Fig 4-15 — Trigger Position 70%

Step6. Trigger Range Setup

Click i icon or click Trigger Property from the Trigger on the Menu Bar. Then, Click the Trigger
Range, the dialog box will appear as shown in Fig4-16.

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

Trigger Property |

Trigger Eontentl Trigger Delay  Trigger Range I

—Range Setting

Time Sample j |'| mminute j

QK I Cancel | Default | Help

Fig 4-16 - Trigger Range

1. Trigger Range: The default is not activated.

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

‘times’. Users can set the value by themselves in the editor box.

Task 3. Bus Trigger and Trigger Mark Setup

Step1l. Click % icon or click Bus Trigger Setup and Trigger Mark from the Trigger on the Menu Bar. The menu
is shown as Fig 4-17.

Eus Trigger Setup ...

e

Channel Trigger Setup ...

., js-c

T Trigoer Property ...
jr Trigger Mark
I71 Pulse Width Trigger Module{Cption]...

S Don't Care
High
Lo

Rising Edge
s Falling Edge
EW] Either Edge

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

Bus Trigger | Pratocal Analyzer Triggerl

Busz Mame Operatar Walue
IBus1 j |= j IE
Data Formnat
" Binary " Decimal " Decimal(Signed)
' Hewadecimal ~ { ASCI " Gray Code
" Complement

QK I Cancel | Default | Help |

Fig 4-18 - Bus Trigger Dialog Box

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

and also the Decimal(signed), Gray Code and Complement Modes are added.

2. Protocol Analyzer Trigger Setup
Tip: This function can be used in the Modules, LAP-16032U, LAP-16064U, LAP-16128U, LAP-32128U-A
LAP-321000U-A ,LAP-C(16032), LAP-C(16064), LAP-C(16128), LAP-C(162000), LAP-C(32128) and
LAP-C(321000) after registering. And for the LAP-322000U-A and LAP-C(322000), it is not necessary to
register as they can be used for free. Before registering, the button “OK” in the Protocol Analyzer Trigger dialog
box is the button, “Register”; when users press this button, Register, a Register dialog box will pop up. Then

users need to enter the correct Register Code so that they can use this function, Protocol Analyzer Trigger.
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Bus Trigger ﬂ

Bus Trigger : Protocol Analyzer Trigger I

= &llow Frotocollénalyzer Tigger

Protocol Analyzer: Protocol Packet: Walue:

r Data Format

= Binary

= Decimal

€ DecimalSighed)
" Hesadesimal
 ASE

" Gray Code

" Complement

0k I Cancel | Default | Help

Fig 4-19-1 Betore Registering

Register Dialog Box:
x|

The Function is an optional purchased item. \Welcome to purchase its serial key to
activate this function For your necessary,

Enter serial key: ||

If you ordered software or have questions about ordering software please Follow the
appropriate instructions below, Our sales team will respond o your enquiry as soon as

possible,

== By phone: §86-2-66202225

== Applications through Email: service_Z@zeroplus,com,tw
== Website: hiktp: v zeroplus, com, by

Copyright(C) 1997-2011 ZEROPLUS TECHNOLOGY CO.,LTD.

[8]4 I Cancel |

Bus Trigger il

Bus Trigger Protocol Analyzer Trigger |

v iillows Protocol Analyzer Trigger

Protocol Analyzer: Protocol Packet: Walue:
i~ ADDRESS
 Pead r— Diata Format
i write ! Binary
 ABCE | Decimal
T ANACE ! DecimallSigned)
i DATA % Hexadecimal
DALk ) AEC
© D-NACK (" Gray Code
:: ;tEDg ADDR | Complement

0K I Cancel Default Help

Fig 4-19 -2 After Registering

Allow Protocol Analyzer Trigger: When it is selected, the Protocol Analyzer Trigger function is activated. And then

users can set Protocol Analyzer, Protocol Packet, Value and Data Format.
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Protocol Analyzer: It only displays the name of Protocol Analyzer and only one name can be selected.

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

Value: The value needs to be entered in the frame, and the data mode can be selected by users according to their

requirements; the default is Hexadecimal! When a value can be input in the selected protocol analyzer data, the

frame can be enabled! Or, the frame will be disabled! For example: Protocol Analyzer I2C, when the protocol packet

is DATA, the frame can be used; to the contrary, when the protocol packet is START, the frame is disabled.

Data Format: The displayed value mode can be selected! There are five options: Binary, Decimal, Decimal(signed),

Hexadecimal, ASCII, Gray Code and Complement.

105

Step3. Trigger Mark Setup

To find the item in the Bus better, users can activate the Trigger Mark function after starting Bus Trigger;
the trigger mark is shown with T bar. According to the number of the trigger position, the T bar is

displayed in order TO, T1, T2, T3, T4...and the color is red as the image below:

1.  Bus: The trigger condition is “0”; the red T bar displays the trigger condition in order.
Bus/Signal Trigger Filter i. LTy wn-U|E'EwF| . %BF‘ | loeer | 13aer ‘_EJIISI.EE‘JI ] |§\'1E|'T|
Vo b wo ol 0 [o o g o ong 0x0 oo} oxa o0xc Joxafoxsfied) oo
e e — ] | ] ]
®al 4 5 = -
oaz o o 5 L1
L A3 A i 5 —
& A4 a4 ® =5 —
Fig 4-20 - Bus Trigger Mark
2. Protocol Analyzer (12C): The trigger condition is “Data=0"; the red T Bar displays the trigger

condition in order.

Bus/Signal
v

0
;

Bus1({IZC)

®AD A

11T
i I

®A1 A

& A2 A2

L A3 A3

& A4 nd

Fig 4-21 - Protocol Analyzer Trigger Mark
Tip: The Trigger Mark function is available for the LAP-322000U-A , LAP-C(162000), LAP-C(322000) Modules,
and it is not available for the LAP-16032U, LAP-16064U, LAP-16128U, LAP-32128U-A, LAP-321000U-A,
LAP-C(16032), LAP-C(16064), LAP-C(16128), LAP-C(32128) and LAP-C(321000) Modules.
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Task 4. Bus/Signal Trigger Condition Setup
Highlight a designated signal, and then set its required trigger condition.

1. Leftclick [ to set the signal trigger condition as shown in Fig 4-22.

2. Right click |_| to set the signal trigger condition as shown in Fig 4-23.
3. Click Trigger on the Menu Bar and choose a trigger condition from the list of triggers as shown in Fig

4-24.
Buz/5ignal Trigger Filter r —500us
e 1
& a0 a0 P FFRight Click 1
# Bus Trigger Setup . ..
& a1 oAl P g Channel Trigger Setup ...
it
— ‘,Eﬂ Trigger Froperty ...
o A2 Az
Bus/Signal Trigger — X Don’ t Care
L A3 A3
& a0 A0 Left Click
o A4 A4
@Al Al " Rizing Edze
o Az Az & A5 A5 alling Edge
L A3 A3 & 6 A ;S Either Edze
o A4 ond 57 P . Color ...
I Il
Fig 4-22 — Left Click on Trigger Fig 4-23 — Right Click on Trigger

¢& Bus Trigger Sefup ...
Channel Trigger Setup ...
& Trigger Propetty ...

<1 Don't Care

Fig 4-24 — Trigger Menu
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Task 5. Run to Acquire Data

Tip:

Tip:

107

1. Single Run

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

2. Repetitive Run

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

Click B icon to view all the data, and then select the waveform analysis tools to analyze the waveforms.
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| s v | e | B o e a0igm L, 3010w, 1020, 220Ens | S0MMED (8w
¥ Bl I | E—
man a (700 | [0 |ttt
* | =
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s |
e = ] 1 g
T 13 Y Y 1) —| ;!_I
Faady [ Endt oM r

Fig 4-25 — Click B Icon to View All the Data
3. Stop to end Run
Click the Stop m| icon to end the Run.
If the status is “Waiting...” with no signal outputting as shown in Fig 4-26, click the Stop @ icon to end the
Run; check the setup again, and try the run process again.

Tal 1

- 20
= (W ST
= Wait

|| [waiting. . |Connected S

Fig 4-26 — 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

Step1. Set up the RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.

Step2. Group signals into a Bus

Click Channels Setup on Bus/Signal of the menu bar, or click & icon.
The dialog box shown in Fig 4-27 will appear.

1)
L] j
EIFIR BLDEE I
Fi CIRBE | FAL SEYERE IF | MILWIEY KNl
i ORI B E ] MY FIER
i SR B SE A RE T ] Y E Sy 21
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Fig 4-27 — Channels Setup
Rename the Bus and set up the channels of the Bus as shown in Fig 4-28.
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Fig 4-28 — Rename Bus

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

2.Go to the relative channels as shown in the example and go to numbers 0, 1, 2, 3, which are located
on column A and row Bus1. Click them to become purple, then set these segments of channels.

3.Click OK to get the result as shown in area 1.
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Fig 4-29 — Channels Setup Window
Tip: Channels Setup

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

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

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

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

Bus Trigger EI

Bus Trigger | Protocol Analyzer Triggerl

Buz Mame Operatar Walue
IBus'I j |= j

Data Format

= Binany ™ Decimal " Decimal(Signed)
' Hexadecimal ¢ ASCI " Gray Code

"~ Complement

(] I Cancel Drefault Help

Fig 4-30 — Bus Trigger Setup
Tip: Left click on Trigger column of the Bus as shown in Fig 4-31.

Buz/Signal Trigger
Single Click
¥  Busl ><<'—|‘Tl the Laft Key

®20 A0

®41 Al
@47 AZ
L A3 A3

Fig 4-31 — Trigger Column
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2.8Set Binary, Hexadecimal, Decimal, Decimal (signed) , ASCII, Gray Code or Complement as the
Data Format of the Bus to represent the value (see Fig 4-30).

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

4. Click OK to confirm the settings.

Step4. Click Run and activate the signal from the tested board to the system to get the result as shown in Fig
4-32.
Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.

Set Value is “2” 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 0X2.
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Grale:27.5301532 Display Pos:243 APos-64527 [~ A-T= 64627 |~ A-B=30 [+
Total:121072 Display Range-345 ~ 1024 B Pos-G4487 |~ B-T=G4497 |+ Caompr-Rate:Mo
) B 7] v E-
e Veees ||| (ke L e R e e e e e e e
Vo el w2 | W 0xa § oxe ) oxo oxa ) o 0X0 0 foxg Yo
®A0 A0 o
= )| = X
LA i 2 Bus Trigeer |Erotocsl nalyzer Trigeer |
oAz Av 7
= = Bus Hans Operater Value
CoA3 AT x x IEusl j I: LI IE'
A4 A4 >
‘ & & Tata Fornat |
/08 i ® " Binery © Decinal ¢ Decimal (5igned)
L = % @ Hexadecimal (" ASCIT " Gray Code
o a7 o o % ™ Complement
o B0 E0 B b+
o Bl ol ] =
o B2 B2 P % 0 | Camesl | Defamt | My |

Fig 4-32 — Bus Trigger Setup

4.3 Plug Analysis

Plug Introduction

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

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

the Bus property, all Protocol Analyzer plugs that can be used at present can be seen as the figure below:
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Fig4-33 - PluginsA

Bus Properky 1[

—Bus Setking

i Bus Calor Canfid .. |

I~ Activate the Latch Function I a0 j

IRising Edge j

—Protocol Analyzer Setting

Parameters Config ... |

i~ ZEROPLUS LA 3-WIRE MODIULE W1,04,00{CHO1)

i ZEROPLUS LA AC97 MODULE ¥1.02,000CM01)

i~ ZEROPLUS L& ARITHMETICAL LOGIC MODULE W1,51.00{CM01)

i ZEROPLUS L& BUS MODIULE ¥1,00,00{CKO1)

i ZEROPLUS LA CAN 2,08 MODULE ¥1,32.00(ChO1)

i~ ZEROPLUS LA CCIRGSE MODULE ¥1.31.000CN01)

i~ ZEROPLUS L& Compack Flash 4,1 MODULE ¥1.01,00{CH01)

i ZEROPLUS LA CMOS IMAGE MODULE W1,00,00{CHI1) ﬂ

S Y
V¥ Use the DsDp Find I

More Protocal Analyzer

i~ ZEROPLUS LA 1-WIRE MODILE W1,10.00{ChOL) ﬂ

(o4 I Cancel | Help |

Fig4-34 - 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.

STEP 1. Put the CAN 2.0B Plug in the Pluglns as the Fig4-35.
it 3
| Pl Erk ew Favorbes eds He

[enet s - 5 Bsmh Thbdes faliry [ AT X | B
e [ mamen 1 =

ST M W 8 N NN
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G mm

Py D
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Fig4-35 - PluginsA
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STEP 2. Select CAN 2.0B in the Protocol Analyzer list.
x|

—Bus Setting
" Bus Color Config ... |
™| Activate the Latch Function A0 -

IRising Edge 'l

—Protocal Analyzer Setting

+ Protocol Analyzer Parameters Config ... |

 ZEROPLUS LA I2C(EEPROM 24LC561/24LC562) MODULE Y1,00,00(CNO1)

i ZEROPLUS LA [2C MODULE ¥2.01.03

 ZEROPLUS LA LG4572 MODULE ¥1,00,00{CN03)

 ZEROPLUS LA PECT MODULE Y1,11,00{CNO1)

 ZEROPLUS LA PT2262[PT2272 MODULE V1,00,00{CN01}

1 ZEROPLUS LA S2Cwire/AS2Cwire MODULE Y1.00,00(CNO1)

i ZEROPLUS LA SPIMODULE ¥1.11.03

 ZEROPLUS LA UART MODLULE ¥Z,13,00{CHO1) LI

SRR A IR 4 R e e A rae

[¥ Usethe DsDp Find

More Protocol Analyzer

OF I Cancel | Help |

Fig4-36 - Bus Property

STEP 3.Click Parameters Configuration button, select Register and enter the Serial Key.

PROTOCOL ANALYZER CAN 2.0B ﬂ

Configurationl Packetl Data Format ; F

The CAM 2.0B pratocol analyzer decading fuhction iz an optional purchased
item. W elcome to purchase it genial key to activate this function for pour necessary.

Enter zenal key:

If pou ordered zoftware or have questions about ordering software pleaze follow the
appropriate inztructions below. Our zales team will rezpond to your enquing 8z soon az

pozzible.

»» By phone: 886-2-66202225

»» Applications through Email: service_2zeroplus. com. bw
»» Website: http:d A zeroplus. com. by

Copyright{C] 1997-2010 ZEROPLUS TECHNOLOGY CO.LTD.

Feqister I Cancel | [ efault | Help |

Fig4-37 - Protocol Analyzer CAN 2.0B Register dialog box
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4.4 Bus Packet List

Bus Packet List is a graphics list which is used for doing Statistics and showing Bus Packet List. It is visual and
direct, especially for 12C, USB 1.1 and CAN 2.0B. When there is a packet list, it gets twice the result with half the

effort to check the data. Packet List has its startup button in Toolbar. After starting it, it will show a small window

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

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

The Zeroplus Logic Analyzer
User’'s Manual V3.1
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Fig4-39 - Bus Packet List

Packet List has a setup window; users can set up the Packet List according to their requirements. Setting
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Bus Packet Length in dialog box is only used for doing Bus Statistic. Users can define how long the time is as a

data packet to add the export function. See the following figure.

setting x|

—Bus Select———— —Daka Format

[w|Bus1{Bus) " Binary " Decimal

i~ AsCIl i~ Gray Code

™ Complement

—Bus Packet Length
Min: 10ms
i | | _pl I 100ms Max: 20,485

—Packet Ikem
v Packet v Mame W TimeStamp Length Data

Texk
’V i« ol T Tewt Color Auto
Ik I Zancel Defaulk Help

Fig4-40 - Packet List Setting

* Setting...l Refresh I Expurt...l Synch Parameter. .. I

Data

Data

Packet # MName TimeStamp |DData | Data | Data Data | Data
[ et | i

Packet # Mame Timestamp Data Data Data Data Data Data Data Data Data Data

. ~Length |
[ 2 lewes) [ nim | 2 [ 3 [ 4 | s | & [ 7 [0 [ 1 | 2 | 3 | o |
~Length |

Packet # MName TimeStamp | Data | Data | Data | Data Data | Data | Data | Data | Data | Data
[+ | s |6 [ 7 ] o |1 [2 ]3[4 ]5 |

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

I o S N A N
Packet # Name Timestamp [ IDEEN PoEtN POEE )ata || Data | Data | Data | Dats | Data I:' [

Fig4-41 - Bus Packet List

1. View Specifications

Packet #, Name and TimeStamp can be selected to display from the Packet List Setting dialog box.
Packet #: List the order of Packet.

Name: Display the name of Packet, or the Filter Display Bar.

TimeStamp: It is the starting point of the Packet.

Tip: The rest name and content are supplied by Plug.
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*  Sething... I ReFreshI Expart... I Synch Parameter. .. I

Packet # MName Timestamp
Bus1zC) |10.2064ms

Packet # Name TimeStamp [AD5
Busi{lzC) |10.2982ms

Packet # Marme TimeStarnp |ADDR ABE

_ Busl(I2C) 10.3554ms

Fig4-42 - Protocol Analyzer 12C Packet List

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

Refresh: Press this button, the list view can renew automatically.
Export: Export the workspace into Text (*.txt) and CSV Files (*.csv).

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

function.
2. Display Protocol Analyzer Packet in Order

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

*  Setting... | Refreshl M&)ﬂﬁh&s@meterml

Mame Time:

Packet # Narme TimeStamp [
_ BusL(12C) | [10.2084ms

Namme TimeStarmp

e ite | a0 Zoeome

Packet # Narne TimeStamp ([ DE BE
| 4 |eusigecy | [10.3554ms D-+CK | 45 [ D-ack | 67 | D-MNACK  [DATANACK

Packet #

D-ACK 79 D-ACK B89 D-ACK AR D-ACK CcD D-ACK |

Fig4-43 - TimeStamp

Tip:  When the Display Bar of Signal Filter is activated, the Bar should be displayed in the Bus Packet List, and
also the TimeStamp, ADDRESS and length of the Bar will be displayed.
3. Packet Idle and Packet Length
Packet Idle: Packet interval time Packet Length: Packet time length
When those above two items are to be displayed, it only chooses one of them to display, which is
controlled by Plug.
Because it is impossible that every Protocol Analyzer packet has registered timestamp and end, we add two
special Unknow_Flag to judge the timestamp and end of the packet which are Unknow _Start_Flag and

Unknow_End_Flag.
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This Data Start is regarded ‘ . . .
as Packet Timestamp. This Unknow register is
‘ Unknow_End Flag.

{ /
e R e

I Packet Length l

Fig4-44 - Protocol Analyzer 12C Packet Length

Tip: Because 12C has started as the Packet TimeStamp, it does not need to use Unknow_Start_Flag as the start.

4. Bus

* Sett\ng...l Refreshl Export...l Synch Parameter... |

Facket # Hame Tirr mp

| 1 [pusifeusy | -10.23s

Packet # WET(=] TimeStamp

| 2 [Busiusy [ -10.13s

Filh—‘f# Hame

Fdllwf# Hame

— Bus1(Bus)

et # Name Tirr Data

Data ISt 13t
-ﬂ-“---
= ta Data =

Fig4-45 - Bus Packet List

Packet Length and Packet Idle Length
Packet’'s TimeStamp is the start of Bus Data; the default length is controlled by the setting dialog box. If the input

packet length isn’t the end of data. The software will prolong the length of Packet to end the data automatically as

the figure below.

Fig4-46 - Auto-Prolong Packet

The Fig4-46 is a Bus; its first data is 0x00, and its length is 1023. If users input 20 as the Bus length. But

20xaddress is not the end of this data, so the software will prolong the length of the Packet to 1023 automatically.
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Bus @ 0x0l :{ oz oo

|

Fig4-47 - Packet End
The Fig4-47 is a Bus. If the Start of the packet is T bar and the set Bus length is 20, but the data 0x02 isn’t the end,
at that time, the Packet will be prolonged to the end dot automatically, that is to say, the Address 27 (B bar ) is the
End of the packet.

The above two data are made consecutively as the figure below.

w6 -] ®||ar Br B I 5 B e s Height  [26 -] | Trigeer Dl
& Pos-1022 -
E Po=27 -
=y
-0 =40 320
( ox0oo

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

% Satting... | Refresh I Expart... I Synch Parameter. .. I
Packet # Marme TimeStamp [FD&EE ﬁl

Packet # MName TimeStamp
Packet # MName TimeStamp

Busl{Bus) | -10.03s

Packet # MName TimeStamp

[ s

Fig4-49 - Bus Packet List
Tip: The Protocol Analyzer Packet will be explained in the following plug.
5. Packet and Waveform Synchronization
For the convenience of fast corresponding between packet data and waveform data, and what is more, in order to
make it easier for users to look up data, we add the Packet and Waveform Synchronization function.

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

117 FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11
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Fig 4-50 - Synch Parameter on the BUS Packet List

Data Data

Data | Data ﬁl

Data

Tt bt [

acket # Harme

Data  Data

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

Synch Parameter Setting ﬂ

[¥ Activate Packet and Waveform Synch;

—3ynch Point of Packet List —Synch Point of Waveform Area

* Top  Left

" middle &+ Middle

(s I Zancel

Fig 4-51- Synch Parameter Setting Dialog Box

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

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

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

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

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

Activate Packet and Waveform Synch, select Top and Left.
Synch Parameter Setting 5[

W Activate Packet and Waveform Synch

—3ynch Point of Packet Lisk — 3ynch Paoint of ‘Wawveform Area -
[ acl
i~ Middle = mMiddle

Ik I Cancel

Fig 4-52 - Synch Parameter Setting Dialog Box
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Display the corresponding waveform and packet as below image:
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Fig 4-53 - Waveform and Packet Synchronization Interface
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4.5 Bus Analysis

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

Open the dialog box:

ELS
STEP 1.Click Tools on the Menu Bar, and then select Bus Property or select ™' to set up Bus Property.

E Cuskomize ...

[ Color Setting ...

A Bz Property
| Bus Property ...

"1‘!_ Refrest Protocal &nalyeer
g Mulbi-stacked Logic Analvzer Sethings ...

Analog Waveform » | B0% = |s i Page 1
DSO-stacked Settings. .. |I 25 || Height |22 j|
Fig4-54 - Bus Property on Menu Bar Fig4-55 - Bus Property on Tool Bar

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

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

v Bus' .|| ma LU = Tl
i, Sampling Setup ...
i, Channels Sstup ..,
B Bus Property ...

[ = |
Analog Wavefarm 3
L a3 Reverse
o A4 GO inko Bus Chrl+G
¥ A5 Ungroup from Bus Chrl+U

A6 Add Channel ..
o a7 Copy Chanmel

& EO Pelete Chanmel

& El Delete all Channels

o B2 Restore Defaulk Channels

. B3 Forrmak Row 4
o B4 Renarme

Fig4-56 - Right Key to Set Bus Property
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45.1 Bus Analysis

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

Basic Software Setup for the Bus

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

x
—EBus Settin
l i* Bus Colar Config ... |
[ Activate the Latch Function I Al j
IRising Edage j

—Protacal Analkyzer Setting

£ Praotocal Analyzer Parameters Config ... |
 ZEROPLUS LA 1-WIRE MODLULE %1, 10,00{CMN01) -
 ZEROPLUS Liy 3-WIRE MODULE Y1.04,00{CHOL)

 ZEROPLUS L& ACS7 MODULE Y1,02,000CMH01)

 ZEROPLUS L& ARITHMETICAL LOGIC MODULE W1,51.00{CMO1)
~ ZEROPLUS L& BUS MODILE ¥1,00,00{CH01)

 ZEROPLUS LA CAN 2,08 MODILLE ¥1,32,00(ChO1)
 ZEROPLUS LA CCIRGSE MODULE ¥1.31.000CH01)

~ ZEROPLUS LA Compack Flash 4,1 MODULE Y1,01,00{CHO1)
 ZEROPLUS LA CMOS IMAGE MODULE ¥1,00,00(CHO1)

-
S A FUA LT Te kB e RASE I 4 S OO R _I

IV | lise the Dshp Fird I

More Probocol Analyzer

Cancel | Help |
Fig4-57 - Bus Setting
STEP 2. Click Color Configuration to set Bus Data Color.
x
r—Bus Setting
+ Bus Calar Canfig ... |
™ Activate the Latch Function e li
IRising Edge j
—Protocol Analyzer Setting
£ Protocol Analyzer Parameters Comfig ... |
 ZEROPLUS Liy 1-WIRE MODULE ¥1.10.00{CN01} ﬂ
 ZEROPLUS LA 3-WIRE MODULE ¥1.04,00{CM01}

~ ZEROPLUS L& ACS7 MODULE W1,02,000CH01)

 ZEROPLUS L& ARITHMETICAL LOSIC MODULE W1,51,000CM01)
 ZEROPLUS L& BUS MODULE ¥1.00.00(CH01)

 ZEROPLUS LA CAM 2,08 MODULE 1,32, 00(CN01)
 ZEROPLUS L& CCIRASE MODULE ¥1.31,000CM01)
 ZEROPLUS L& Compact Flash 4.1 MODULE W1.01.00{CNO1)

~ ZEROPLUS L& CMOS IMAGE MODULE 1,00, 00(CN01}

-
S A AT To LoD oo RSN L R sl J

¥ lise the Dsbp Find I

Miore Protocol Analvzer

Cancel | Help |

Fig4-58 - Color Configuration
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Bus Data Color x|

Bus Marne:  Busl

Data Condition: Data Min: Data Ma:x:

= | o |7

Cancel | Defaulk | Help

Fig4-59 - Bus Data Color
Bus Name: Display the selected Bus name.
Data Condition: Select the Data Condition to change the Bus data color. There are four options which are =, !=, In
Range and Not In Range.
Data Min: Enter the min. data that is required by users.
Data Max: Enter the max. data that is required by users. The max. data can be used only when the set is In Range
or Not In Range.
Select Color: Select the changed color according to the Bus condition set by users, the default is Green.
STEP 3. Click Color Configuration to open the Bus Data Color dialog box, and set the “Data Condition = 0” and

Select Color is Orange.

Bus Data Color EI

Bus Mame:  Busl

Data Condition: Data Min: Daka Mazx:

= | |F

Cancel | Defaulk | Help

Fig4-60 - Set the Color for Bus1

. . . v
Buz/Signal Trigger Filker -20 1| 5 1| 1] -5 1]

¥  Bust ookl R ) ke o w3 ) W4 Y OXG Y OWB ) 07

®4a0 A0 B 2L
®nl Al B ] | | | |

Fig4-61 - Before the Bus Data Color Setting

Bus/Signal Trigger Filker F- L I-%DI L -'IEI L -'}DI L :5 L .E. L I5 L 'IIDI
\ AT R By DG Y O3 Y U Y 06 Y b Y 00 o
@80 A0 [ ] B ] | S | 1

®ni Al [ ] ] - T 1___

Fig4-62- After the Bus Data Color Setting
Tip: Reserve the original state by the above steps.

STEP4. Activate the Latch Function
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Activate the Latch Function: The default is not activated. When the Latch function is activated, the default

channel is A0, and there are three conditions for selecting, Rising Edge, Falling Edge and Either Edge; the default

is Rising Edge.
Tip: The Latch function is available for the LAP-321000U-A, LAP-322000U-A

, LAP-C(162000), LAP-C(321000)

and LAP-C(322000)Modules, and it is not available for the LAP-16032U, LAP-16064U, LAP-16128U,
LAP-32128U-A, LAP-C(16032), LAP-C(16064), LAP-C(16128) and LAP-C(32128) Modules.

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

analysis function adopts Rising Edge.

x|

Bus Property
—Bus Setting
i+ Bus Color Canfig ... |

,
|+ Activate the Latch Function

\

—Protocal Analyzer Setting

£ Prokocal Analyzer

Fatameters Confid)... |

7 ZERCOPLUS LA 1-WIRE MODULE Y1, 10,00{CNO1)

 ZEROPLUS LA 3-WIRE MODULE Y104, 00{CNO1)

 ZEROPLUS LA ACSF MODLLE ¥1,02,00(CH01)

 ZEROPLUS LA ARITHMETICAL LOGIC MODULE Y1,51.000CH01)
 ZEROPLUS L& BUS MODULE %1.00,00(CM01)

 ZEROPLUS L& AN 2,06 MODULE Y1,32.000CM01)
 ZEROPLUS L& CCIRESE MODULE W1.31.00(CH01)
 ZEROPLUS LA Compact Flash 4.1 MODLLE ¥1.01.00(CHO1)
 ZEROPLUS LA CMOS IMAGE MODULE ¥1.00,00{CM01)

e

- e A T T R N TP R PR RN

[V sz the Dehm

-

=l
Find I

IMore Protocol Analyzer

o]

Cancel | Help

Fig4-63 - Activate the Latch Function

The picture of the waveform analysis:

T ZEROPLUS-LAP-C{32 1 20) Standard V3.1 1{CN01) (5/M0000060-0000) - [Laboc1] i [= |
o Dysisgnd Togesr Runfitop Raa fock Wedow b 218X
DE&E & W 4w W e e =] 100z =] | [[50% <] poge [1 | coum |1 (i)
B | & 8@ |E - [5ms &R ek I g (Me o @B | Heow [22 <] | TiggerDelay [ 10ms |
BealaI00Hz Display Posling AP0S-150me ¥ A-TeBEBTHZ | A-Fm33AHT (v
Toeat 20,485 Display Rangn-125ms ~145ms B Pos1 S0mi~ B-T=B56TH: | Commpe Rt NG
Dus/Signa Tow | P B s o ._._._L_._._.!....F 10 15 2 x_l:
¥ esl B oS 047 061 ¥ Oka (OGS  y W1 § OW) 3 OX5 X OkT (01§ ON3 Y ONS joWT
R I I e I A |y A Oy Iy Y |
enn [CE B f 1 f I f |
882 A {
W« A3
o A A
o s
o as
o A7
W
Al
C 44
W B
L
43
o B
- w
- o ul
" A=t
-
[ = |
- |
= | |
- B L= | | =
GRS P T 1 i o
Roady [Encl DEMO 4

Fig4-64 - The Latch Function Displayed on the Waveform Area

lllustration: The selected channel is AQ; the analysis mode is Rising Edge; it indicates that the data of the AQ is read

at the Rising Edge. See the T Bar in the above figure, the data of Bus1 is 0X3.
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45.2 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 I12C devices
consist of an independently sealed 12C chip, and this I12C chip has direct connection to both SDA and SCL. The
data transmission is a byte-base (8-bit base) for every segment. Since many oscilloscopes do not allow engineers
to observe timing sequence information directly from the screens of oscilloscopes, this Logic Analyzer was created
to help engineers resolve timing sequence issues during their circuit development.

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

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

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

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

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

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

Stop: This appears when SCL = High and SDA = Low (1bit only).
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45.2.1 Software Basic Setup of Protocol Analyzer 12C

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

Step2. Set up the Falling Edge as the trigger condition on the signal which connects to the tested 12C data pin
(SDA).

Step3. Group the analytic channels into Bus1.

Busz/Signal Trigger Filter p
& a0 o0 =

& il W, Sampling Setup ...
) Channels Setup ...

L A3
Bt Bus Properby.,., ; .
oAz Analog Waveform » Bus/Signal Trigger
o a4 Reverse v Busi |1r
s Group inta Bus Chrl+i @40 A0
o ae [raraum Fram Bus Chrl+-0 ®4al Al X |
a7
4 Add Channel .. L A3 A3 B 2l
o ED |
Copy Channe o Az Az 5 B
&bl Delete Channel
& & a4 B |
o B2 I melete &l Ghanmels
. B3I Restare Default Channels L i o
o Bt Farmakt R 4 & 55 A6 = =
7= T & 87 A7 A A

Fig4-65 - Group into Bus

Step4. Select Bus 1, then, press Right Key on the mouse to list the menu. Next, click Bus Property or click
Tools and the select Bus Property or click S open Bus Property dialog box.

Bus Property x|
—Bus Setting
{* Bus Color Config ... |
[T Activate the Lakch Function a0 -

Bus/Signal Trigger Filter PI o IRisingEdge ,l

e T s e

v Busi )
i, Sampling Setup ... —Protacal Analyzer Setting
® A0 channels Sety
P EU: 1 oo " Protocol Analkyzer Patarneters Config ... |
(=
L A3 A3 Analog Waveform 3  ZEROPLUS LA 1-WIRE MODULE W1,10,00{CMN01) ﬂ
~ 8 & Reverse  ZEROPLUS LA 3-WIRE MODULE ¥1,04,00{CNO1)

 ZEROPLUS LA ACS7 MODULE Y1,02,00(CHO1)
& A4 a4 Group into Bus Chl4G  ZEROPLUS LA ARITHMETICAL LOGIC MODULE ¥1,51,00(CHO1)
 ZEROPLUS LA BUS MODULE ¥1,00,00{CH01)

Ungroup From Bus Chrl+U
/68 58 i  ZEROPLUS LA CAM 2,08 MODULE ¥1,32,00{CN01)
& A6 A6 add Channel ...  ZEROPLUIS LA CCIRESE MODLILE ¥1.31.00{CH01)
& A7 A7 Copy Channel  ZEROPLUS LA Compact Flash 4.1 MODULE ¥1,01,00(CH01)
 ZERCPLUS L& CMOS IMAGE MODULE Y1,00,00{CM0L)
& B0 EO Delete channel . A0 190 £ YN § G e OGO O 00 G0 EEENERAD LI
& Bl Bl Delete All Chanmels ¥ | Lse the DsDp
Restore Default Channels
& BZ Bz More Protocol Analyzer
. B3 B3 Farmat Row 3
& B4 B4 Rename

Fig4-66 - Bus Property

Step5. For Protocol Analyzer Setting, select Protocol Analyzer. Then, choose ZEROPLUS LA [2C MODULE
V2.02.00 (CNO1). Next, click Parameters Configuration. The following image will appear.
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x
| Tiring | Packet | Data Fnlmatl Reaister |
i~ Pin Assignment Data Maode
Item Mame Data Length

B Slave Addr Addess 7 bit
scl a1 = ™ RegaAddr Fieg Addr [ bit

Data Dala [ kit

i~ Pratocol Analyzer Propert)

IWlile Bit 'l Lows Level ™ Don't stop analyzing when NACK. appears
ALK +| LowLevel [™ Add the Read®rite Bit far Slave Addiess

— Protocol Analyzer Color

Start Data Slave Addr Read it Reg Addr
A-ACK A-MNACK D-ACK D-MACK Stop

Ok I Cancel | Drefault | Help
Fig 4-67 — Protocol Analyzer 12C Configuration dialog box

Step6. Set the I2C Configuration dialog box.
Pin Assignment:
SDA Channel: It is the Data channel, and the default is AO.
SCL Channel: It is the Clock channel, and the default is A1.
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.

Step7. Press OK to exit the dialog box of Protocol Analyzer 12C.
Step8. Click Run to acquire 12C signal from the tested 12C circuit. Refer to Fig 4-68.

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

- ZERDPLUS. LAP {32128} Standard ¥3,11{0401) {5, M000000 8000} - [E2C] (=)

G Blo ByifSgrd Tigge PuniPop Dols Took Wiedow el =181

D@ S|Wi W e | o] | [BMHz o] e | [[B0% ] 4 Page [T =] ceurn 1 -] |

[BI 82 & i @8- [rsiomes]  R|fe b J¥ L (B o1 (8- % sige 7] | ToagerColay 2000 |
Scalert 3TAMHT Display Pos 17 403596u5 AFos -5 GERAmE ~ ATatRigE v A-= 166 BETHT | v

| Totst70.6034ms Digpliy Range- 72510016808 .. B Pos-42.0624ms = B-TeiddH |= Compr-Rate: 191 303

s o 2

ISR | | r — &

Fig 4-68 — Waveform Analysis
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45.2.2 Protocol Analyzer I2C Timing Analysis
x|

Corfiguration ~ Timing | Packetl Data Formatl Hegisterl

W aveform Image

SDA ; -
- E‘—tau:nn tsusTo, «

S-S N B I ) |

e I tusans} e

r— Time Format 5 etting

v tHD:ETA: |D.50 ta: |5U.UU us [V ISL:DAT: ID.2D ta: ISD.DD ™
¥ tHD:DAT: |D.2D to: |50.DD us ¥ t5U:5TO: |D.50 tar |50.DD us

QK I Cancel | Drefault | Help

Fig 4-69 — Protocol Analyzer 12C Timing dialog box

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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45.2.3 Protocol Analyzer I12C Packet Analysis
x|

Eonfigurationl Timing Packet | [rata Formatl Hegisterl

Itern Colar Itern Calar
-_| ¥ A-NACK
IV Read -_I V¥ D-ACK.
I wite -_I V¥ D-NACK
¥ Data -_| ¥ Describe -_I
I Aa0K -_| ¥ RegAdd

QK I Cancel | Drefault | Help |

Fig4-70 - 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.

| =]
ok [ 1 oA | 22 [D-ack | 49 | Deack |

& Ak | DATA| MERACHSN | DATA
ALK [81) L-ALlK Ma

Packat # Mama

Fig4-71 - Protocol Analyzer 12C Packet List

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

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

This Data Start i1s regarded | This Ul ister i
as Timestamp. is now Tegister is
Packet amp ‘ Tnknow_End Flas.

{ N/
|2C T ( ADDRERE = (250 m DATA = (5% EX BTOP H
o D e
| _
| |

Packet Length

Fig4-72- Packet Length
Packet Length: From START (Start’'s TimeStamp) to STOP (Unknow_End Flag TimeStamp).
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Packet Idling Length: From Unknow_End Flag TimeStamp to Start’s TimeStamp.

This Unknow register is Unknow_End Flag.

45.2.4  Protocol Analyzer I12C Data Format Analysis
x|

Eonfigurationl Timingl Packet Data Format | Hegisterl

Datar ' Binary " Decimal % Hexadecimal  ASCI
Slave Addr: ' Binary " Decimal ' Hexadecimal  ASCI
Reg Addr: " Binary " Decimal ' Hexadecimal = ASCH

0K I Cancel | Diefault | Help

Fig4-73- 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.

129 FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

45.3 UART Analysis

UART Introduction

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

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

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

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

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

Parity: This performs three types of parity checks: odd parity, even parity, and none parity.

Stop: This occurs when TXD is at high voltage. This is adjustable; this is commonly set to 1 or 2.
Baud: This is the data transmission speed according to the initial condition of START.

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

Step2. Set up Either Edge as the trigger condition on the signals which are connected to the Tx pin or the Rx
pin of the tested UART board.

Step3. Set up the Protocol Analyzer UART dialog box. The Protocol Analyzer UART dialog box is set as the
steps of 12C.

PROTOCOL ANALYZER. UART ll

Configuration | F'ac:ketl Data Formall Hegisterl

— Pin Azzignment

Channek IM - I

— Protocol Ainalyzer Property

Parity Check: INone Parity vI Data Ig -I Baud Rate: IQEDD vlr Auta
Length:

Stop Bi: m Percentags lm [Mit1bps, Maw10Mbps)
Sample:

Transmission ILSB->MSB *l [ Data Reverse Decoding

Direction:

r— Protocol Ainalyzer Color
Start

Z N s [

Data

0k I Cancel | Drefault | Help

Fig 4-74 — Protocol Analyzer UART Configuration dialog box
Step4. Setthe UART Configuration dialog box

Pin Assignment:

UART only needs one channel to decode the signals, the default is AO.

Protocol Analyzer Property:

Parity Check: There are three options on the dropdown menu: 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.

Bus/Signal Trigger Filtsr
¥ Busl (UERT) |l 5
840 A0 Y 2
& 5l oal 5 P
& a2 A7 5 ®
Buz/Signal Trigger
¥ Eusl (UART) B | s
os0 so [ B8 ] 1L LT LT LT L T L

o 5l Al P L] N Sy N O I
& sz a2 b b

Fig 4-75 — Data Waveforms MSB->LSB and LSB->MSB

Baud Rate: The dropdown menu has options as below: 110, 300, 600, 1200, 2400, 4800, 9600, 19200,
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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.

w
Buz/Signal Trigger Filter r -%D 1I 5 1I 1] :5 ID |5 1ID 1|5
¥ Gust (UART) |HE
@m0 a0 i = | | | | | | | |
Without using the reverse data level to decode
Bus#Signal Trigger Filker
¥ Bust (UART) [(HE
@0 o0 N

Using the reverse data level to decode

Fig 4-76 — Without/With the Reverse Data Level for Decoding

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

Step5. Press OK to exit the dialog box of Protocol Analyzer UART.

Step6. Click Run to acquire the UART signal from the tested UART circuit. Refer to Fig 4-77.

Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.
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45.3.2 Protocol Analyzer UART Packet Analysis
x|

Configuration  Packet IData Formatl Hegisterl

Item Calor Item Calor
¥ Desciibe -_‘

Bme [Min:10nz, Max:10s)

‘<— Titne ->|
T L L 1 1

Ok I Cancel | Default Help

Fig4-78 - 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).

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 |
Setting..‘l Refresh I Expnrt..‘l Synch Parameter, .. |

Packet # Mame TimeStamp [ Data Parity i’
| 1 |ewsiQRT) | -21027 || 86 [EvenParity |

Packet # MName TimeStamp | Data Parity DESCRIBE

Packet # MName TimeStamp [ Data Parity
[ 08 [EvenPariy |
Packet # MName TimeStarmp
BUsL(UART) 307617

EC  [Even Parity =

Fig4-79 - UART Packet List

Packetl: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is Even Parity.

Packet2: It is the state of Parity Error; the DESCRIBE is “Parity Error, should Low .

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

Packet3: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is Even Parity.
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Packet4: It is commonly normal Data, which includes 1 “Data” and 1 “Parity”; its parity is Even Parity.

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

State 1: Having Stop:

The Unknow Register
is Unknow_End Flag

The data start iz regarded as

Packet Timestamp

| /
UART —ST&{[ DATA = 031
RX/TX I I |

Packet Lenath

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

f — [This Unknow Register is| [nis Unknow Register
[The data start is regarded as | o iz Unknow_End Flag,
(Timestanp. Packet generalBug Unknow K

/ i |
-LTA( DATA = 0031

UART
RX/TX | | L |
b —
1. 1
Packet I_ength Stop” s Data Length
(1:1.5;2bit)

Fig4-81 - 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: Unknow__ End Flag TimeStamp to START TimeStamp.
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45.4 SPI Analysis

Introduction

The Zeroplus Logic Analyzer
User’'s Manual V3.1

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

135

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

SCK: Serial Clock Line (SCL).

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

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

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

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

Wrem alsibin soves slifwsnn sl s izl

A e —, —
i | | { | { | i i |
ok Folarity: = O whene rsing sdgess o pen

Clack Fhoss = O ws e e wseoes oo le shoort

T hyia oeg driven G samoigd

| b :‘\'. | | ; i..l':.l E I %

Clock Polarhy = 1 wnem TN odgen h-npp-&n
Clock Phass = 0 whsre woawe cycle start

m:gmu:_mmmum:—umﬂ:d
J 0T i
L \L \ A
Slock Folarly = 0 wharns rising sdges happaen
Slock Phoase = 1 whaie wave eycis end

L1132 |l|.||.u. suelrices i al yoarryle 8

e e VR iy MR

Silock F"Qlll.illl'.," = 1 whians |1i|ll§| edges hr.lr_'lp-nn
Clock Fhoss =1 wihe e wooive oo le e

Fig 4-82 — Clock Polarity and Clock Phases
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45.4.1 Software Basic Setup of Protocol Analyzer SPI

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

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

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

12C.
x
Corfiguration | F'ac:ketl Data Formatl Hegisterl
r~ Fin Assignment 55 Fin &ssignment
SCLK: [EETM—~ | # 55 Charrel
DATA: Ix] - 55 Channek: Al 4

— Protocol Analyzer Property 55 Setting: Low a

Mode: ICF‘HA=D,CF‘DL=D 'l  Virtual 55
Transmission |—_,MSB_>LSB = [dlingTimes |2Dns
Direction:

) [Mir20ne Maxl. 317ms]
Data Length: IE bit
r Fill"D" at the LSE when the bit count ¥ Dot care data bit
iz hot enough.

— Protocal Analyzer Calor

QK I Cancel | Default | Help |

Fig 4-83 — Protocol Analyzer SPI Configuration dialog box

Step4. Set the SPI Configuration dialog box

Pin Assignment:

SCLK: It is the Clock channel, and the default is AO.
DATA: It is the Data channel, and the default is A2.

Protocol Analyzer Property:

Mode:

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

Transmission Direction:

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

Data Length:

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

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

SS Pin Assignment:
SS Channel: Select the channel for the SS, the default is 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 4-86.
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SCK (EPOL=1)— -
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ylddling e idling lime
Fig 4-84 — Idling Time

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

Step5. Click OK to exit the dialog box of Protocol Analyzer SPI.
Step6. Click Run to acquire the SPI signal from the tested SPI circuit. Refer to the Fig 4-87.

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

waveforms.
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s Fle BusfSional Troger RunfStop Data Tooks indow Help =18 x|
D @S| & ¥4 & 0] eb 2k 7] d[eskiz o] | [[50% <] Sk Page I Jcomt 1 S|
B @] ®x & |8 -[2e 573m69-] X R [ g B I L B 1« of|[@ -] 4| Heignt [30 -] |TriggerDelay [ 40us
Scale:50KHz Display Pos:0ns APos-600us |~ A-T=18667KHz |+ A-B=833333Hz [~
Total:81.92ms Display Range-500us ~ 580us B Pos:600us ~ B-T=1667KHz |+ Compr-Rate:No
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Fig 4-85 — SPI Signal
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45.4.2 Protocol Analyzer SPI Packet Analysis

PROTOCOL ANALYZER SPI ﬂ

Configuration  Packet |Data Fnrmatl Hegislerl

[tem Color

OF. I Cancel Default Help

Fig4-86 - Protocol Analyzer SPI Packet dialog box
DATA: List Data field captured by Bus in the packet display.
BUS Packet List:

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

Packet # Harne TimeStarp | Data || Data | Data | Data | Data | Data | Data | Data | Data -

Bus1(57)

Packet # Hame TimeStamp | Data | Data | Data | Data | Data | Data | Daia || Data || Data

Buslisrh) | 415 |

Packet # Narme TimeStamp |[I0EEN NOatEN DOaEN PDEEN NoaEN N0atE

Fig4-87 - Protocol Analyzer SPI Packet List
Packet Length and Packet Idling Length

1. SS channel is activated

'S5 Rising Edse is the
start of the packet

Unknow_End Falg

atart of thopackei_

'S5 Falling Edoe is
Unknow_Start_r ey

DATA = O0XSE

S5 3. 75us
DATA 1.605us I

SPI —:—(
|
Packet Length

Fig4-88 - 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.
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[ — ; 2. 355us is less than
L mmadpeTtRmp 1m e packet | Tdling time .so the

Virtual SS is activated 1: Data needs 8-bit; the Idling Time is set as 3us.
[dline time g 0 Unknow_End_Flag .
R ey Wl — —y
!

V -
SCK v
3570 I 23550 ( _
DATA i I

SBSaa

mul 160 3085

1 i

Packet T.eneth If the time length of SCE low
Level is bigger than idling time
it is the timcstomp of data and
the timestamp of next data

3.5T5us_is bigger than
Tdling Time =0 it is
data’' s timestamp

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

Virtual SS is activated 2: Data needs 8-bit; the Idling Time is set as 3us. Don’t care data bit is not activated.

[The Unknow

]
|‘ 7 DATA m:\ // E
sm...l s 3155w /,l A
S | 1 = W i
1 // . \

Packet Length

Boc

only has 196n
than Idling t
. packet ends whon tho
Low lovel ends

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

[P ———— 3.575us iz bigger than 3. 155us 1= bigger than [dli | |That is the

Data’s Timestasp Jling tine s bo the aest tine ,hovaver the data’s = | |end of the

ir packst’s vising edgs iz the inforaation only captore to the| |ooop oo

Tinestasp timestanp of data ist] so the data iz not | [P .

| SR — acc the virtual |V
condition of5PI'ss , the packet |

|~ ie. [ \

3 =7 BT=08

]
F }

K | i M |
ATA f‘— M_LI s _|_ e 35 | b
;

Packet Length !

Fig4-91 - Packet Length
Packet Length: From Packet’s TimeStamp Data to next Packet’s TimeStamp Data
Packet Idling Length : It is 0.
The End dot is Unknown.

ata’s Tinestarp Unknow is registered
lis Packet's Unknow_End_Flag
Timestanp.

| . I':|
 Whe0s )

I I 35T 11ife

l_ R 208 s | L 15 I 1;1
| Packet Length 1

Fig4-92 - Packet Length
Packet Length: From Packet’'s TimeStamp Data to next Packet’'s TimeStamp Data

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

Preface

To increase the Protocol Analyzer feature in order to analyze the Protocol Analyzer 1-WIRE transmission protocol
data. Using LA analysis function, the required serial data can be converted and presented in the form of Bus.
Therefore, the software needs to add a dialog box so as to set up a Protocol Analyzer 1-WIRE dialog box.

1-WIRE Introduction
1. Brief Introduction

Features

1-WIRE is a non-synchronic half-duplex serial transmission, which requires only one OWIO to transmit
data. The typical 1-WIRE transmission structure is illustrated in Figure 4-95. During the 1-WIRE transmission,
the OWIO can be used to transmit data and supply power to all devices connected to the 1-WIRE. OWIO will
link to a 4.7K Ohm Pull-High electric resistance which is linked to the power supply (3V-5.5V). The
transmission speed for 1-WIRE can be divided into two types, standard and high speed. Every 1-WIRE has a
unique 64-bit code for the device to recognize. Therefore, the maximum number of link devices is 1.8; almost

unlimited.
P InhEY
st o T T
Micro-Controller ¥ t . .
1™ W™ 1™ 3
[ Terg Tergy 3
Semsar Sensor Gensar 3
1 3 R
Fig4-93 - Applications
Applications

1-WIRE is commonly applied to the EEPROM and to certain sensor interfaces.
2. Protocol Analyzer Signal Specifications
Parameter Value

Name of Protocol Analyzer | 1-WIRE

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

Signal Frequency

Appropriate Sampling 1MHz
Rate

Same Data Time Per Bit | CYes mNo

Name of Syn. Signals owlo

Data Verification Point 30 us after the falling edge signals

3. Protocol Analyzer IO Description

Name Function

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

4. Protocol Analyzer Electrical Specifications

Parameter Min. | Typ. | Max. | Unit Note

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

Low-count Voltage 0 \Y
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Protocol Analyzer 1-WIRE Format Description

Two speed types of 1-WIRE: Standard: 1MHz (1us) High: 5MHz (0.2us)
Four types of 1-WIRE Signals:
1. Reset:
Every communications period starts with Reset signal. Master will send a Reset Pulse so that all
the Slave devices on the 1-WIRE Protocol Analyzer enter into recognition status. When one or
many Slaves receive Reset Pulse, a Presence Pulse signal will be sent back from Slave,
indicating receipt of the signal.
2. Write 0: Send a “0” bit to Slave (Write 1 time slot).
Write 1: Send a “1” bit to Slave (Write 1 time slot).
4. Read Data:
“Read data sequences” resembles “Write time slot.” However, when Master releases BUS and
reads data from Slave devices, Master creates samples from BUS status. In this way, Master can
read any O or 1 bit from Slave devices.

w

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

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

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

MASTER TX "RESET PULSE” MASTER RX “PRESENCE PULSE"

g i .
[l Ll L4
|
|
|

i
B fo. N
VeuwLue i RETH _{
VauLLue mm _\‘ ! //j ~
Vi i
|
Vi wax : / \
oV g \
] trsm » 4—top ¥
—»| tr fe—
—» fpon j—
= RESISTOR s VASTER DS52432

Fig4-94 - Master TX Reset Pulse and Master RX Presence Pulse

(2) Then, Master releases Protocol Analyzer and enters the RX mode. Through high- pull resistor,
1-WIRE Protocol Analyzer is pulled back to the high status.

(3) Then, Master detects a rising edge from the Data Line when every slave will wait for a period of
time ( PDH ) (standard speed: 15-60us; high speed: 2-6us) and send back a Presence Pulse to
Master ( PDL )(standard speed:60-240us; high speed: 8-24us).

(4) Finally, the 1-WIRE Protocol Analyzer will be pulled back to the high status through the resistor.

(5) Meanwhile, Master can detect any online Slave.

(6) From Fig4-95, the low count Reset Pulse and Presence Pulse signals can be clearly seen.
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Reset/Presen
]
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[ICT | T M oio0ps Chi 452V

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

Fig4-95 - 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.

(4) When the I/O line goes down, Slave devices create samples from 15-60 us.

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

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

Fig4-96 - Write-zero Time Slot

B. Write 1: If the sampling is high, 1 is generated (Note: Read 1 is of a similar waveform
pattern) as in Fig4-99:
Write-one Time Slot

+ lsior =I< Tpec —]
Ve S’
VauLwoewn _\\ / -
HMIN
* sam [\)iﬁzﬁizndow = \
Viwax ping
o / | W
—fLow1 —_—
5ys _, = RESISTOR
(OD:2ps) 60 ps m— [IASTER
—— (0D:fps) —™|

Fig4-97 - Wrote-one Time Slot
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Read Data:
(1) When Slave reads data, Master will generate a Read time slot.
(2) To initialize Read Data, Master has to convert Data line from the high logic to the low.
(3) Data line must be kept as low as 1us.
(4) The Output Data of Slave must be 14us at most.
(5) To read from 15us where Read slot starts, Master must stop driving 1/0.

Read-data Time Slot

- tstot 4>|-<— tREC —I=f

\fpuLLUP
1/
V/BULLUP MIN / / \

/
Vi MASTER *
4—SAMPLING
WINDOW
/ / \

ViL Max |

o —
tsu tRELEASE
[ tLowR — ’<_>F
[ tROvV >

—— RESISTOR m [ASTER DS2432 ‘

Fig4-98 - Read-data Time Slot
(6) When Read Time Slot ends, 1/0 Pin will be pulled back to the high count through the external
resistor.
(7) During a write cycle, all Write time slots must have duration of at least 60us and a recovery period
of 1us.
Typical 1-WIRE Conversation model can be summarized as below:

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

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

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

Ddagrems 1 frpical 1-Wice coenmuniatos segqnance

Fig4-99 - A Typical 1-WIRE Conversion

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

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

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

(4) If Presence Pulse is detected, the slave location will enable Master to access Slave using the
Write 0 or Write 1 Sequence.
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5.  1-WIRE Serial Number:
(1) Every 1-WIRE Slave has a unique laser memory.
(2) The serial number is 64bits.
(3) The serial numbers are 8bytes in total, located in three individual, which are illustrated as below:

MSB td=bit “Registration” ROM number LSB

8-bit CRC 48-bit Serial Number 8-bit Family Code

MR 51 | Mal |51 | M5l 158

(4) Starting from LSB, the first byte is for family code, which is used to identify product categories.
(5) Next, the 48bits is the only address for storage.
(6) The last byte, MSB is used to store CRC.
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— Pin zsignment

owin: R |

— Protoceol Analyzer Property

Transmission

Connect Speed: IStandald[1 us] "I

Rezet Pulze

Presence Pulse

Data

— Protocol Analyzer Colar

The Zeroplus Logic Analyzer
User’'s Manual V3.1

Software Basic Setup of Protocol Analyzer 1-WIRE

PROTOCOL ANALYZER 1-WIRE

Configuration | F'au:ketl Data Formatl Hegi&terl

X|

4.1

Direction; IMSB.}LSB j'

— Sampling Position

Data Length: IE! bit |3U us M
’ | Wy |
[Min: T btk ax: 32bit) [Mir:1 Max120]
Cancel Default Help

Fig4-100 - 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 AO.

Connect Speed:

The Connect Speed can be set to Standard(1 us) or High(0.2 us).

Transmission Direction:

The Transmission Direction can be set to MSB->LSB or LSB->MSB.

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

Data Length:

The Data Length can be set in the range from 1 to 32-bit, and the default is 8-bit.

Sampling Position:

The Sampling Position can be set in the range from 1 to 120us, and the default is 30us.

Protocol Analyzer Color:

Users can vary the colors of the decoded packet.
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Set up the Protocol Analyzer 1-WIRE dialog box which is set as the steps of 12C.

x
] Packet I [1ata Format I Regizter I
— Pin Aszignment — Pratocol Analpzer Calor
QwC: &0 - Reset Pulse | B
Presence Pulse -_|
— Pratocal Analyzer Property
Data -
Connect Speed: IS tandard(1 us) = I
Transmission MSE>LSE - — Sampling Position
Direction:
: r
[iata Length: IB bit IBD uz
0
U
[Mir: 1 bit M 2 32bit) [Min:1 Max120)
kK. I Cancel | Default | Help |

Fig4-101 = Protocol Analyzer 1-WIRE Configuration dialog box

STEP 1. Select Channel

146

1-WIRE has only one OWIO. Select the channel that it is to link the OWIO.

x
Configuration | Packetl Data Format' Hegister'
Pin Aszzignment r— Protocol Analyzer Color
Reset Pulse -_I
Presence Pulse -_I
— Protocol Analyzer Property
Data
Connect Speed: IStandard[‘I us] 'I -—|
Transmissian MSE-3L5B -  Sampling Pasition
Direction:
[rata Length: IB bit ISD uz I'L:,l,_l_
—
| s |
(Wi 1 itk 2 32bit) [Mir:1 e 120)
aK I Cancel | Default | Help
Fig4-102 - Protocol Analyzer 1-WIRE Channel Setup
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STEP 2. Set the Connect Speed

1-WIRE has two modes: Standard(1 us) and High(0.2 us). The speed setup according to the specifications of
the object to be tested and the default mode is standard.

PROTOCOL ANALYZER 1-WIRE il

Configuration | Packetl Data Formatl Hegisterl

— Pin Azzighment

— Protocal Analyzer Calor

OwiD: IMH Reset Pulze -_I
Presence Pulse -_|
— Protocal Analyzer Property———————————————

Data
C Connect Speed: Standard(1 ug)

Transmissian IM GE->LSE - l  Sampling Pasition
Direction:

Data Length: IB bit ISD s w_
’ =2
[Mir: 1 it 4 24 32hit) [Mir:1 120

QK I Cancel | Drefault | Help |

Fig4-103 - Protocol Analyzer 1-WIRE Connect Speed Setup

STEP 3. Set the Transmission Direction
Set the Transmission Direction as either MSB -> LSB or LSB -> MSB.

PROTOCOL ANALYZER 1-WIRE 5'

Configuration | F'acketl Data Formatl Hegisterl

—Pin Azzignment

— Protocol Analyzer Color

OwI0: Al h Reset Pulse

Presence Pulse -_|
— Protocal Analyzer Froperty———————————————

Data

Connect Speed: | EIEEIRERVE

‘/mn MSE->LSE \> — Sampling Position
Diata Length: IS bit |3U us I'[_;l_l_
’ | Hs
[bdir: 1 bt b 24: 32bit) [Mir:1 bl 120)

QK I Cancel | Drefault | Help |

Fig4-104 - 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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Configuration | F'acketl Data Formatl Hegisterl

—Pin Azzignment

oW

— Protocal Analyzer Property

Connect Speed:

Standard(] wz]

T[ansmission MSE->LSE -
Directior:
[rata Length: IS bit

[bdir: 1 bt b 24: 32bit)

Data

Reset Pulse

Presence Pulse

PROTOCOL ANALYZER 1-WIRE

— Protocol Analyzer Color

The Zeroplus Logic Analyzer
User’'s Manual V3.1

X

Sampling Pogition

wy haw120)

o]

Cancel

| Drefault |

Help |

Fig4-105 - Protocol Analyzer 1-WIRE Sampling Position Setup

STEP 5. Set the Data Length

This function decides how many bits of data can be combined as one set of figures. The default is 8 bits, and

the maximum is 32bits.

PROTOCOL ANALYZER 1-WIRE

k|
Configuration | Packet I Data Format | Register |
—Pin Azzignment — Protocol Analyzer Color
ow0: &0 - Resst Pulss | B
Presence Pulse -_|
— Protocal Analyzer Property
Connect Speed: [l =Wl Dats -—I
Transmission MSE->LSE - — Sampling Position
Directior:
ﬂaia Lenath: iS N ISD Lz I-I_;'l'_l_
‘ > | 10U |
\ [bdin: T it b4 ‘@/ [bdin:1 A 120
QK I Cancel | Drefault | Help |

148

Fig4-106 - Protocol Analyzer 1-WIRE Data Length Setup

FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11
45.5.2 Protocol Analyzer 1-WIRE Packet Analysis

PROTOCOL ANALYZER 1-WIRE ﬂ

Configuration  Packst I Data Formatl Hegisterl

Calar

¥ Describe -_I

Qk. I Cancel | Drefault | Help |

Fig4-107- 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 their positions.

BUS Packet List A
Setting. .. | [ Refresh | Export... | synch Parameter... |

Data

| 4032363 |[33 96 30 95 03 50 02 48 BY FF FF FF FF FF FF 04 00

p Data
23 96 30 95 07 90 00 43 F7 FF FF FF FF FF FF 04 00

Packet # Hame TimeStamp Data
[ 3 [Busi(l-wiRE) | 12096936 |[33 96 30 95 03 90 02 48 BF FF FF FF FF FF FF 04 00

Packet # Mame TimeStamp Data
| 4  [Busi(-wIRE) | 16120232 |[33 96 90 86 03 80 02 48 BF FF FF FF FF FF FF 04 00

Packet # Mame TimeStamp

33 06 30 95 07 90 01 43 2F FF FF FF FF FF FF 04 00 -

Fig4-108 - 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
Increase the Protocol Analyzer feature to analyze the Protocol Analyzer HDQ transmission protocol data.
Using LA analysis function, the required serial data can be converted and presented in the form of Protocol

Analyzer. Therefore, the software needs to add a dialog box so as to set up a Protocol Analyzer HDQ dialog box.

HDQ Introduction
1. Brief Introduction
Features

Protocol Analyzer HDQ is a non-synchronic half-duplex serial transmission, which requires only one HDQ
and uses a quasi-PWM (Pulse Width Modulation) to verify the serial data.

Applications
HDQ is commonly applied to the display interface for battery management.

2. Protocol Analyzer Signal Specifications

Parameter Value
HDQ

Name of Protocol Analyzer

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
HDQ

Name of Syn. Signals

Data Verification Point Low signals > 190us converts to High signals >

40us
3. Protocol Analyzer 10 Description
Name Function
HDQ The sole I/0 transmits Host and BQ-HDQ status and data.
4. Protocol Analyzer Electrical Specifications
Parameter Min. | Type | Max. | Unit Note
Logic Input High 2.5 \%
Logic Input Low 0.5 \%

Protocol Analyzer HDQ Format Description

The format changes according to the pulse width, so the display must refer to the defined pulse width.
Protocol Analyzer HDQ is made up of 16 bits signals. Firstly, after the period of status signals, a device will be
installed for the 7 bits address through the Host so that 1-bit signals can be read or written. After a response time of
high signals, data will be exported in 8 bits format with the data and location content from LSB to MSB. The
following is the Host to BQ-HDQ analysis.
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Send Host to BQ -HDQ Send Host to BQ -HDQ o
Receive frem BQ-HDQ H
CDMR Data — | [«— tRR
Address 1 A
LsB Mse

Fig4-109 - 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.
‘.— t-:E_- o ‘_.. _.._‘

e

Fig4-110 - Pulse from Low to High
Address
The Address comprises 7 bits. The initial Low signal lasts a period of {(HW1) and if the write-0 status continues
through the end of the t(HWO) period, the signal will convert to High and last throughout the period of t{(CYCH), as
shown by the dotted line in the following figure. Conversely, if it is the write-1 status, after t(HW1) period of time, the
signal will convert to High and last throughout the period of t(CYCH), which is of 1 bit and no less than 190 us. The

t(HW1) range is from 0.5us to 17us and no more than 50us. The t(HWO) range is from 86us to 100us and no more
than 145us.

Read/Write

Read/Write is 1 bit. 0 and 1 are displayed in the same way as the above description.

T (RSPS)

The High signal lasts a period of 190us-320us. The following 8-bit data is Send Host to BQ-HDQ or Receive
from BQ-HDQ Data.

Data

Made up by 8 bits, and it is Send Host to BQ-HDQ or Receive from BQ-HDQ Data. It operates in the same way
as in 2.2 and the data is from LSB to MSB.

BQ-HDQ To Host

If the data transmission is read by BQ-HDQ To Host, the initial Low signal lasts a period of {(DW1) and if the
write-0 status continues through to the end of the t(DW1) period, the signal will convert to high and last throughout
the period of t(CYCD), as shown by the dotted line in the following figure. Conversely, if it is the write-1 status, after
t(DW1) period of time, the signal will rise and last throughout the period of {(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.

o t|I:‘i"|'|ll:l|

. '|._|:\||‘|': 13 —i- ‘
- tovom =

Fig4-111 - Signal from BQ-HDQ to Host
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4.5.6.1 Software Basic Setup of Protocol Analyzer HDQ
x

Configuration |F'acket| Data Formatl Hegisterl

— Pir Azsignment

Channel: |W j'

— Time Settings(uz)

Break: J150 ko [1000000 Recoven: |40 to  [1000000
Haost 1: jo b 70 Devies1: |0 to |70
Host 0: E W [180 Device0: |40 W [180
Huost Bit f130 o [250 Device Bit: ~ [190 to  [260
[¥| Response: |190 to |320 Remark: 1000000 iz infinite

— Protocaol Analyzer Color
Break Recavery Address Read Wwirike: Data

Ok I Cancel | Default | Help |

Fig4-112 - 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 AO.
Timing Settings(us):
Set the time for Break, Address, Read, Write, Data and Recovery.
Protocol Analyzer Color: Users can vary the colors of the decoded packet.
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Operating Instructions

Open the LA operation interface.

¥ ZEROPLUS-LAP-C(322000) Standard ¥3.11{CN01) (S/N:000000-0000} - [LaDoc4] =101 %]
‘s FilB BusjSignal Trigger RunjStop Data Tools window Help =l&x]
DR S|aa% . 28 m|ew ek o] @ [5kiz o] m|[5o% o|d #hpage I slcout 1 ]|
FIE SRR S | mB I [0 |[@-l o Heigtt 2 <] TringerDelay [ A0us ]
Scale:256KHz Display Pos:Ons APos-600us v A-T=1B67KHz |+ A-B=833.333Hz |+
Total:81 82ms Display Range-1ms ~1.08ms B Pos:E00us|~ B-T=1.867KHz |~ Compr-Rate:No
Bus/Signal Trigger || Filter ..%\\“|\%2|UZ|5.;
& A0 A0 | ] |v ] ‘-
A al P
o az a2 ®
. A3 A3 Pt
o A A ped
5 s P
o 86 06 ®
o 57 A7 Pt
& B0 50 P
C 4 P
& 82 B2 ®
C 83 83 Pt
o B4 B4 P
¥Es 5 ®
o5 B B
o 57 57 Pt
¥ 0 O P
¥l ® —
o B
C @ 3 P
& ct Ch P
¥ s ®
5 B
&« P =
il R I b El T »
Ready [ [End! | DEMO 4

Fig4-113 - Operation Interface

Sample the HDQ signal or open the sampled waveform.

¥ ZEROPLUS-LAP-32126U-A Standard ¥3.11(CHO1) (5/H:000000-0000) — [HDQ_SET] =10 x|
‘& Fil: Bus/Signal Teigger Bun/Step Dats Tools findew Help =121
DB 3@ & | &I e e ][[izek ] o [[0oMiz c[an [[[50% <[de #hPege | ¢ comt 1 ||
@ % B O | B [[eore3ams ] e R g g B Ié b (B¢ 41| @ - | [Height [30 <] Trigeer ety Sns ]
Scale: 2 01234ns Display Pos:Ons & Pos: 17, 102224ms. ‘v & - T = 17.102224ms |v A - B = 190. T84252us ‘v
Total: 167, B9509ns Dizplay Range:-50.3085mz ~ S... B Pos:16.911ddns |v E-T= 16 8i1d4dms ‘v Compr-Rate 255 882
Bus/Signal Trigger || Tilter g -402463ms -30.1851ms -20.1284ms -10 0617ns Es 10. 061 7ms HD 123dms 30 185ims 40, 24E6ms 50, 308
oo PR, SHEGENE, TS, SOEINE, e, QLEEp M ERhp , (G | PR, O
oo xfled T 13. 36ns M 15, 4020 M 13520 WOV
T/a o L ® 167. 635ms
633 R @ 167, 535ms
¢ R = @ 167, 695ms
/) = ® 167, 695ms
B S % @ 167, 635ms
B 65 ¥ @ 167, 695ms
W Y ¥ @ 167. 695ms
Z/ED ED ® ® 167. 636ms |
/8 L ® 167. 635ms
/BB B2 R @ 167, 535ms
¢ BB R ® 167, 695ms
/Ea B X ® 167, 595ms
BB % @ 167, 635ms
BB ES % @ 167, 695ms
e B ¥ @ 167. 695ms
e ¥ L 167, 695ms
" A=) i 10T e &
4 [I0|E] 2 |El 3Kl 2
Ready [ Endl DEMD 4

Fig4-114 - HDQ Waveform
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Arrange the signal channels into Bus.

¥ ZEROFLUS-LAP-3Z120U-A Standard ¥3.11(CHOL) (5/H:000000-0000) — [HDQ_SET] i [=1 3]
o Eile Bus/Signal Trigeer Eun/Stop Data Teals Hindew Help =
|&| o # T e oes | [[reek =] e o [ooomnz =] o [[[50% =] #hPaze I o] comt 1 <
IE 2% B G| - eoesams=] £ R[[o B Ik [ ][0 | Height [30 ||| Trigeer Delay[ ons |
Scale:2 01234ms Display Foz:Ons A Fos:1T.102224ms |v A= T =17 102224m= ‘v A& - B = 190 T84252u= ‘v
Total: 167, 63509ms Display Rengei-50.3085ns ~ 5... B Pos:16.3114dns |+ B- T =16 9llddns |v Compr-Rate:255. 862
Buz/5ignal ‘ Trigger || Filter r -40. 2460m= -30. 185ims -20.1234ms —10. 0617ns Es 10. 0617ms —340 123dms  30.185Ims  40. 2468ms 50 aos#;
| | HI‘.‘.‘.‘.‘.‘.‘.‘H‘.‘.‘.".‘.‘.‘.‘.‘.‘.‘.‘.H.‘.".
e 83, 884ms 13. 345ns Ml 13, 442ns W 13 5200 W
anpling Setup .. e oo oRVTe e S TR el e Vet el
Channels Setup 167. £05ms
Bus Eroperty
Analog Haveform » 167. 695ms
. A3 A Rewerse 167, 695 ms
o At A Ctrl4s
Ungroup £rom Bus Ctrl 167. 695ms
L
YTy 167. 695ms
#1862 Copy Chamel 167. 695ms
Delete Chamel
oA A
Delste A1l Channels 167. 695ms
& B0 Bl Restore Default Channels 167, 50Bms
#ELE Format Row »
e 167. 695ms
~=t 167. 695ns
e & @ 167. 695ns
o & @ 167. 695ms
T & ® e 167. 695ms
B E5
7 ® e 167. 695ms
B7 B7
~ ® e 167. 695ms
cooco
v ® e 167. 695ms
C A=) i = — - ad
/| (I QK QK [ »
Ready [ Endl TEND 4

Fig4-115 - Group into Bus

Select Bus Property.

T:"ZERI]PLHS*[.»\P*SZIZS“*A Standard ¥3.11 (CHO1) (5/F:000000-0000) - [HDQ_SET] _I— _ID 5‘
% File Bus/Signal Trigger Run/Stop Data Tools Yindow Help =18 x|
S TETE [0 & o8 m|| » o 1||[128K 2] e o [[00MHZ ]nn||[50% |5 #nPase 1 ¢] Coumt T o]
=| 3 % B | @ pozams ]2 R g e B Iv b BA | @ -|[#5 | eignt [30 ]| Trigeer Delay[ 505 |
Scale:Z 01234ms Display Fos:Ons A Fos: 1T 102224ms ‘v A =T = 17.102224ms |v A = B = 190 T84252us ‘v
Total:167. 69508ns Display Range -50 3085ms ~ 5 E Foz:16.9114dns [+ E-T= 16 9114dns |» Compr-Rate:255. 862
Bus/Signal | Trigger || Filter r -40_2468ms —30.185ims —20.1284ms 10 0617ms Es 10 0B17ms }74[' 123dms 20, 185ims 40 2458ns 50 SDB#;
I T HVI“I“I
A AL 0x0 0%l 0¥1 0%l [8):4
— 0 B B | &
Charnels Setup I 83. 88dms 13. 348ms w 13. 442ms 'i 13. 528ms 'Il—
o Al AL
Analog Haveform O 167. 595ms
& 8z nz Reverse 167. 695ms
_ A3 A3 Gromp inte Bus Crlic
Ungroup from Bus Ctrlfll 167. 595ns
&t oad
Prr— 167. 635ms
&5 A5 Copy Cuannil 167. 535ns
Delete Channel
L
Dslate All Channsls 167. 695ms
& A7 AT Eestore Default Channels 167. F95ms —
& B0 B0 Format Row 3
e 167. 635ms
TE B 167. 535ns
o8 B @ 167, 695ns
< ® @ 167. 695ms
B il @ 167. 695ms
DB B’ & 167. 535ns
T8 B’ @ 167. 695ns
o m i @ 167. 695us
[ e} L T &
| 3 T T Bl o]
Ready [ [Endl DEMO 4

Fig4-116 - Bus Property
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Select the decoding function of the protocol analyzer HDQ and select OK to confirm.

[ EDPLUS-LAP-32128U-A Standard ¥3.11(CHO1) (S/H:000000-0000) - [HD@_SET] oy [=] 3]
i File Bus/Signal Trigesr Eun/Stop Data Teols Hindew Help -1
Vool e e (m | bbb O [rzek =] o [200MHz <] [[[50% <[4 4k Paze 1| o] comt I <]
w8 i@ [@ - |rorzsame ] X %[ e B I s (B - o [@ [ - [Heisht [30 <] [Triceer Dela] G0 |
Seale:Z. 01234ms Display Pos:iOns A Pos:IT. 102224ms |~ A= T = 17, 102224ns |+ A - B = 190, T84252us |+
Total:1BT. 69509n= Display Range:-50.3085m= ~ 5... & Fos:16 911ddms |+ B - T= 16 9liddns [+ Compr-Rate 259, 882
T b -
Bus/Signal Trigger || Filter A a 40 1234ms  30.185Imz 40, 2464ms 50.303#—
TR ey s, o, oy
v T pasen o BN oo Bx
_ us Setting
et | @ b ol oy 13. 44z0= WM 13 5200 W
o a1 Al B [ I=| Activate the Latch Function Register... |
o Az A2 52 ©
LA A = @ ~Protocel Analyzer Setting
& A4 A ™ 2 % Protocol Analyzer Parameters Canfig ..
v P ® ~ ZEROPLUS LA DSI Bus MODULE v1.01,00(ChO1) |
| | © ZERCPLUS LA FyH MODULE ¥1,00,00(CNDZ)
o a6 A6  ZEROPLUS LA GPIB MODLLE ¥1,00.00(CND1)
= © 0 |- ZERopLus LaHD Aud o _
L W ® g ZERUP | |
| [FzEraPL
& B0 EO0 x ® © ZERCPLUS LA IZC(EEPROM 24LCS6124LCS62) MODULE ¥1.00.00(CMO1)
— | | ZEROPLUS LA I2C[EEPROM 241) MODLLE ¥1,31.00(CND1)
o 51 Bl ® @ ~ ZEROPLUS LA 12C MODLULE ¥2,02.00(CNO01) =
@ B2 B2 = & ¥ Use the DsDp Find
L B3B3 b ® More Prakocal Analyast
& B4 B4 52 © ok | cancel | Help |
BS ES
~ || ® 167. 695ms
B6 5
= il @ 167. 695ms
B7 87
~ B | @ 167. 695ms
&« 0o 1E7 far— - z
4] [+]]4 2|l 2Kl :
Ready [ [End! DEND v

Fig4-117 - Protocol Analyzer HDQ Setup

Complete the protocol analyzer HDQ decoding.

EROPLUS-LAP-C (32128) Standaerd ¥3.11(CHD1) (S/H:000000-0000) - [HDQ_SET] =1ol x|
‘s File Bus/Signal Trigzeer Run/Stop Data Tools Findow Help =18x
083 Culet e o bbb L] |[128K 2] e o |[200MHz <[ nn [[[50% < g Paze I <] come I ]
& 8| ] &[5 < i -[[57oez00z -] R[[o By B T b [B 0 [[© o[[e5 e [Fetone [0 o] [1ragger Derw[ Tus ]
Scale:ST. 642062us Display Fos:l4.2751dSns & Fos:17.102224ms [+ A-T = 17, 102224ms |+ A= Bj 190, T64252us |~ ‘
Total : 167. 69508ms Display Range: 12, 83408305 E Fos:16.9114dns |+ E-T= 16 9lid4ns |v Clame—fiaiie Z365. 652
osioat | wicor || B g porees o grtios 1 gprstes 9 goseteg 14 45 14 559550 4 g5 9 04T 19 i 15 T
¥ Busl (HDQ) - & v
b x ® 13. 348ms 2076)—[_[—U MM‘]‘—U_U“LI
& aloal b & 167. 595ms
C ® & 167. 695ms
C A3 A3 B 2 167. 695ms
o At At b ® 167. 695ms
a5 s 5 ® 167. 595ms
&8s A6 5 ® 167. 695ms
& a7 a7 52 =] 167. 595ms i
o B0 B0 ® & 167. 695ms
& Bl Bl B 2 167. 695ms
& B2 B2 B ® 167. 695ms
( B3 B3 5 ® 167. £95ms
& B4 B4 5 ® 167. £95ms
s b5 ] & 167. 595ms
o B6 B b & 167. 59bms
o B7 BT ® & 167. 695ms
YRR Y |10 B3 | i iglin o
Ready [ End! TEMD v

Fig4-118- Protocol Analyzer HDQ Decoding
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4.5.6.2 Protocol Analyzer HDQ Packet Analysis
x|

Configuration  Packet |Data F-:-rmatl Hegisterl

[tem Color [tem Color

ok I

Ok I Cancel Default Help

Fig4-119 - Protocol Analyzer HDQ Packet dialog box

Item: Select the content which needs to display in the Packet List, which includes Break, Recovery, Address,
Data, Read, Write and Describe.
Color: Set color for items which needs to display in the packet list.
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45.7 CAN 2.0B Analysis

Preface

Add Protocol Analyzer function to analyze CAN 2.0B transport protocols data. CAN 2.0B serial transmission,
there are two signal channels, CANH and CANL, which match with baud ratio judge serial data. If you want to
change serial data into Bus format, you need to analyze this function with LA. a dialog box needs to be added;
you should set up a Protocol Analyzer CAN 2.0B dialog box.

CAN 2.0B Introduction
1. Brief Introduction

Features

CAN 2.0B (Controller Area Network) is an Asynchronous Transmission Protocol. It costs low, sky-high use rate,
far data transmission distance (10KM), very high data transmission bit (1M bit/s), sending information without
appointed devices according to message frame, dependable error disposal and detection error rule, message

automatism renewal after damage, and node can exit Bus function on the serious error .

Applications
CAN 2.0B is used for automotive electronics correlation systems connection.

2. Protocol Analyzer Signal Specifications

Parameter Value
Name of Protocol Analyzer CAN 2.0B
Required No. of Channels 1

Signal Frequency Not fixed, around 12MHz, 13MHz and 19,2MHz
Appropriate Sampling Rate 100MHz
Same Data Time Per Bit oYes mNo
Name of Syn. Signals CAN 2.0B
Data Verification Point Low signals > 190us converts to High signals >
40us
3. Protocol Analyzer IO 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 \%
Logic Input Low 0.5 V

CAN 2.0B Frame Specification

CAN 2.0B can separate into frames as follows: Data Frame, Remote Transmit Request Frame, Error Frame,
Overload Frame. Because CAN2.0B is transmitted by the format of different signals, the signal can separate into
CANL and CANH, and the signal direction of CANH is opposite to that of CANL. Next we analyze CAN 2.0B signal
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,
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message data can be separated into Start of Frame (SOB), Arbitration Field, Control Field, Data Field, CRC Field,
Ack Field, End of Frame.

12 ] BN <N <) ——=-10 2 [
Artilrafion Control Data CRC Ak End of
Field Fetd Fied Figld Ficid] Frame

g
AR RN AR IR RNV AN R RENER

11 bats
identrfier

5
| |

Fig4-120 - Basic Data Frame

Start of Frame

Every Start of Frame must be 0, which means asking far data to come back.

Arbitration Field

Identifier is 11bits; its function is the sequence when transmitting signal, numerical value is lower, the priority is
higher, and the array is from ID-10 to ID-0, and the numerical value is not all from ID-10 to ID-4, finally RTR(Remote
Transmit Request) is the judgment bit of transmission or Remote Transmit Request. When RTR=0, it denotes that

the data goes out; when RTR=1, it means asking far data to come back.

Control Field

Control Field consists of 6 bytes, including Data Length Code and two Reserved Bits as Peli frame for future
expansion. The transmission reserved bit must be 0. Receiver receives all bits combining 1 with 0. As the below
figure, IDE and RBO of Control Field are Reserved Bits which must be 0 and the latter 4bits are only 0-8 which
denotes the data behind will transmit several bytes data.

6 8N (D=<N=8)

Control Data
Field

T CCEENENENENNEEVANNEEEEEE

| 4 bits | | | |
Data
Length
Code

Reserved Bits

Fig4-121 - Control Field

Data Field
The Data Field consists of the data to be transferred within a Data Frame. It can contain from 0 to 8 bytes, and

each contains 8 bits which are transferred MSB first.

CRC Field
16bits CRC, the last is a delimiter, and the default is 1.
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16
CRC Ack En d of
Field Field Frame

NN Ill’f‘llll

15 bits

Fig4-122 - CRC Field
Ack Field

That is the return signal of Receiver, which has 2 bits, and the final is a delimiter whose default is 1. If receiving
success, Ack will send back 0, then the transmitter knows the Receiver has received the data.
End of Frame

1111111 denotes en
Peli Data Frame

In the Peli Data frame, Data Frame as follows, the frame of message is separated into Start of Frame (SOB),
Arbitration Field, Control Field, Data Field, CRC Field, Ack Field, End of Frame. However, the parts of Arbitration
Field have much more than 18bits and the SRR and IDE are 1.

Field

g ﬂ%ﬂl‘-—
illllllllliﬂ#illiill Foeam Illllﬂlllllllﬂll

| 11 msh | | 18ksh | 4 hits | | 15 bits | ‘
Identifier Identifier Data CRC
m

Length

g Code

Fig4-123 - 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
Arbitration CRC Ack End of
Field Field Field] Frame
Q
Q =
g 2 ;

HEGBERS ENNVANER

Start of Frame

| 11 bits | 4 bits | 15 bits I|
Identifier Data CRC

Length

Fig4-124 - Remote Transmit Request Frame
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Error Frame

The Active Error Flag consists of six consecutive Data Field ‘dominant’bits. Dominant bits violate the law of bit
stuffing. All bits can produce Error Frame after recognizing bit stuffing wrong, the Error Frame called Error.
Corresponding Error Flag Field includes sequence bits from 6 to 12 (which produces by 1 or more nodes). Error
Frame ends in Error Delimiter field. After Error Flag sends out Bus actively to get the right state, and the interrupted

node tries its best to send abeyant message Error Delimiter. Error Delimiter consists of eight ‘recessive’ bits and

allows Bus node to restart Bus transmission after Error happens.

Error Error
Flag Delimiter
[0lalojololo]

6-12 bits

rposition of
mor Flags

Fig4-125 - Error Frame

Overload Frame

There are two kinds of Overload conditions, which both lead to the transmission of an Overload Flag. The
internal conditions of a node which require a delay of the next Data Frame start during the first bit of Intermission.
Overload Flag can send six ‘0’, which may damage Intermission format so that it makes the other nodes know node
sending Overload Flag at this time. When Overload Flag is sent out, Overload Delimiter can send eight ‘1’, others

send seven ‘1’after finishing either.

Oveﬂoad Overload
Flag Delimiter

12 bits

Superp05|t|0n of
Owverload Flags

Fig4-126 - Overload Frame

Interframe Space

Interframe Space is divided into Intermission and Bus Idle. Intermission is three ‘1’. It is impossible to send any
message during this time, except Overload Frame. The Bus is recognized to be free; the period of BUS IDLE may be
of arbitrary length. And any station having something to transmit can access the Bus. When a node is at the state of
‘error passive’, the node will send eight ‘0’ after INTERMISSION and other node have the chance to retransmit

themselves information.
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4.5.7.1 Software Basic Setup of Protocol Analyzer CAN 2.0B

PROTOCOL ANALYZER. CAN 2.0B ﬂ

Configuration | F'au:ketl [ata Fu:urmatl Flegisterl

— Pin Azzignment Start Packet Farmat

Protocol Analyzer Mame:  Buzl & 111Bit Start

Channel [N 0Bt Stan

— Protocol Analyzer Property

[T Data Reverze Decoding

Percentage Sample: B0 -
r After End Packet happens, just begin to
analyze
Baud R ate: |125EIEI|:| VI [ Auto r YWwhen CaM Data for expangion,combine
Bazic D and D
[Mir:1bpz M ax: 10 bpz]

W The Del iz dizplayd in the CRC Field

— Protocol Analyzer Caolar

Start Control CRC Errar ALK,
End I Data Overload MALCK,

ak. I Cancel | Drefaulk | Help |

Fig4-127 - Protocol Analyzer CAN 2.0B Configuration dialog box

Set the CAN 2.0B Configuration dialog box

161

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.
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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 the Logic Analyzer.

' ZEROPLUS-LAP-C(32128) Standard ¥3.11{CNO1) (5,/N:000000-0000) - [LaDoc1] o [= )

‘i File BusiSignal Trigger Run/Stop Data Iools Window Help =& x|

lD=B (S5 % % &0 3| p » [k =] 0 8 [loMHz <] o | [[50% <% $f page | oo |
| @)% B @ E-[oons -] %[[o g B I d (B of|[@-] | Hegt [22 || TiggerDelay [ 100ns |
Seale DMHZ Display Pos:0ns APDS-1508 | v A-T=B6BBETKHZ |+ A-B=333.333KHz |+
Total:204.8us Display Range-2.5us ~2.7Us BFPos:1.5us | B-T= 666.667KHz |~ Compr-Rate:No

2] ] -
Bus/Signal Trigger Filter . 20 —’% -0 5 “ 5 10 14 20 25 .—

L O T I T T Y T O O SO O N O Y S T Y S Y S
e R E R U P T L L
L P ([ S ey B [ | [ |
o L I 1 f 1 \ \ ]
CoA3 A3
& A4 A _ ]
o A5 s |
& 86 A6 |
& L7 AT |
o B0 0
o BL Bl
& B2 B2
C B3 B3
o B4 B4
& E5 E5
o B5 E6
& 7 67
o 0
o
o2
L 03 G
& 4 4
[ =
o 6
o« 7T

gl | »
Ready [ [End! | DEMO i

Fig4-128 - User Interface

Sample the CAN 2.0B signal or open the sampled waveform.

|‘(. ZEROPLUS-LAP—C (32128) Standard ¥3.11(CHO1) (5/H:000000-0000) — [CAN2 0B] -0 il
‘s File Bus/Signal Trigesr Run/Step Data Ivols findow Help _181 x|
D=H 3 ol # e (ml e | |[lzek =] e o |[00MHz <] |[[10% <6 %0 Page | <] comt I ]|

B E| @]« 8 @8- praesaes]e R a8 I (Bhe o[ @] o |Heient [30 7] | toismer dela| 505 |
Seale!9 T3654lus Display Pos:194.T30814us A FosiBT. 65129%us ‘v A - T = G7.65129%us ‘v A - B = 16.182424us |v

Tetal! 16T, 635T9ns Displey Range:—48.682703us ~... B Fos:104.033724us ‘v B - T = 104 033724us ‘v Compr-Rate:255. 883

. . L B hd =
Bus/Si gnal Trigger || Filter A Es 48.§82703us r/J. a‘s'.%urus 146, 0481 Lus 194, 730814us243. 41351 Tus292, 096221us340. [78924usBE9, 461625usl 8. 1443!

i I e e e

& 800

®

(]

o a1 oal

& a2 fz

C A3 A3

C

L

LN

& a7 A7

o B0 ED

M7 fu UL

& Bl Bl

& B2 B2

& B4 B4

o ES ES

& B5 BS

& EB7 E7
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B8 82 2 0N 0 8 818|186
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Ready [ End] IEND 7

Fig4-129 - CAN 2.0B Waveform
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Group the signal channels into Bus.

¥ ZEEOPLUS-LAP—C (32128) Standard ¥3.11(CHO1) (S/H:000000-0000) - [CA¥Z.0B] =10 5‘
‘o Eile Bus/Signal Trigeer Run/Step Data Iools Hindew Help 3] x|
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Scale:d T3654lus Display Pos:194. T30514us A Pos:87T. 85129%us |v A - T = 87.85129%us ‘V A - B = 16, 182424us "
Total ! 167 635T5ms Display Renge:~48.662T03us ~... B Pos: 104, (96T24us |+ BT = 1040997240 v Conpr-Rate:255 883
A,J B v !
Bus/Si gnal Trigger || Falter 3 48.682703us 97, SETA0us 146, (4811us 19,7 <248, 41851 Tusz 2 J78924ussy. dE1628ust 28, 1445
I——=Ti—Tif —
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5 G Supting e I R R

& A1 @} Charmels Setup
805 Fus Property
=

@ A2 T hnalog Waveforn b

CrltG

lingroup from Bus CerlH

Add Channel

& 2 Copy Channcl
Delete Channel
a7 Delsts All Channels

ooy Bestors Default Chemnels
1 N | BN ) B S | [y Iy
a Renene
& B2 B2 P =]
. B3 B3 5 @
o B4 B x ®
5 55 52 &
& B5 86 52 &
& B7 87 ® &
[ el 5 &
‘ [ | T I (KT S [ I _’l;I
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Fig4-130 - Group into Bus

Select the Bus Property to set up the Bus Property dialog box .

ZEROPLUS-LAP-C (32128) Standard ¥3.11(CHD1) (S/H:000000-0000) - [CAH2.0B] -10] x|
%o Eile Bus/Signal Trigger Kun/Stop Data Tools ffindow Help - 18] x|
In=8|a||m % | » & a(m oo |[[rzek] e o [[200MHz ] [[[10% 7] $xPaee | ] come | 7|
BE 2~ 8w presate] 2 %[5 8B 4 B |[@ -|[25 o |meigne [30 -] |1rageer pelay[ Gns |

Seale:8. T36541us Displey Pos: 184 730814us A Pos 67, 851288uz |~ A - T = 67.651286us [+ A= B = 16 162424us |+

Total: 167, 69573ns Display Range:~48.682703us " B Pos:104. 033724us |+ B - T = 104.033724us |+ Compr—Rate:255. 863

Bus/Signal Trigger (| Filter  #8.682703us rA 365%07us 145. 0481 1us 194, 73081 4us243. 41351 Tue2s2. 0962210340, 1789240383, 451620038, 14433 n4anusn4 FanaLdus243. 41351 fuses =389, 461620430 1443!—
oK1 ]o a1 cocullmnl
Sanpling Selup ...........
Channels Sstup U |_| U ““I_[
& 81 Al il
Analng Haveforn O
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o a4 A
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& 45 oS Copy, Channel
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Fig4-131 - Bus Property
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Select the decoding function of the protocol analyzer CAN 2.0B and select OK to confirm.

i= ZEROPLUS-LAP-C (32128) Standard ¥3.11(CHO1) (5/H:000000-0000) — - [0 x;
= (32128) (CHO1) (5/) ) [a]
G File Bus/Signal Trigger ERun/Stop Dats Tools Hindow Help & x|
IEE=IE)E (ot o o8 | b pp |28k ] v o [200MHZ <[ [[[10% <] #F Page [| <] come 1 ]|
| &~ & < |6 -|[er365mmur] 2 R [[af 8 B I¢ 4 (B ||| B [ Bessnt [30 ]| Tricesr belas] ons ]
Seale:9 T3541us Display Pos: 194 T30814us A Pos:87.65129%us |+ A - T = 87.85129%s |~ A - B = 16 182424us |~
Tatal:167. 6957ans Display Kange:~48 B82703us B Pos:104. 033724us |+ B - T = 104.033724us |+ Conpr-Rate 255, 653
. | K[ B[ a
Bus/Si gnal Trigger || Filter
Y Bust L il
® | [-Bus Setting
CHD X 8  Bus Color Corfig .. |
o h b @ [ | ! Aivete the Latch Function Register.
o a2 a2 P &
L A3 A3 P @ ~Protacel Analyzer Setting
o A4 At 52 ® & Protocol Analyzer Parameters Config ...
&5 s = @  ZEROPLLIS LA L-WIRE MODULE ¥1,10,00(CNOL) =
=  ZEROPLUS LA 3-WIRE MODULE ¥1,04,00(CHOLY
& A6 e ® @ ||| | EEROPLUS LA ACST MODULE V1,02 D0CCHD LY
 ZEROFLLIS LA ARTTHMETICAL LOGIC MCDULE ¥1,51,00(CNO1)
o A7 AT ® @  ZEROPLUS LA BDM MODULE 1,00,00(CN01)
 ZEROPLLIS LA BLIS MODLLE V1.0
& B0 B0 pd & @ ZEROPLUIS LA CAN 2.0B MO J
 ZEROPLUS LA CCIRES i
o 81 Bl bl ®  ZEROPLUS LA Compact Flash 4.1 MODIULE V1.01,00(CN01} Ll
/B2 R B @ [¥ Use the DsDp Find
« B3 B3 b 8 More Protocol Anakyzer
o B4 B4 P @ ok | canl | mep |
” 85 B E] @&
o 86 85 57 @
& BT E7 54 ® =
L = s hd
. [ T S [ S 1 5
Ready [ End! DEND 4

Fig4-132 - CAN 2.0B Bus Property Setup

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 2.08 ﬂ

Configuration | F'acketl D ata Formatl Flegislerl

— Pin Azzsignment Start Packet Format

Protocol &nalyzer Mame:  Busl & 1118 Start

Channel: |M:|' 0 Bit Start

r— Protocal Analyzer Property

[” Data Reverse Decoding

Percentage Sample: B0 -
r After End Packet happens, just begin to
analyze
Baud Rate: |'|250E|U "I [ Auto r when CAM D ata far expanzion, conibine
Basgic 1D and 1D
[Mir:1bpe Maw:10Mbps]

¥ The Del iz dizplayd in the CRC Field

— Pratocal Analyzer Colar

Start Caritrol CRC Errar ACK,
End D Data Overload MALCK,

ok I Cancel | Drefault | Help I

Fig4-133 - Protocol Analyzer CAN 2.0B Setup
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Click OK in the Protocol Analyzer CAN 2.0B dialog box to complete the CAN 2.0B Setting.

s ZEROPLUS-LAP-C (32128) Standard ¥3.11 (CHO1) (S/H:000000-0000) — [CAHZ. 0B] —|ol x|
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Fig4-134 - CAN 2.0B Decoding
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45.7.2 Protocol Analyzer CAN 2.0B Packet Analysis

PROTOCOL ANALYZER. CAN 2.0B x|

Configuration  Packet | Data Formatl Hegisterl

Itern

¥ D
V¥ Contral

v Data

[V ALK

¥ MACK.

¥ Describe

s

] TLLLL D

Cancel Default Help

Fig4-135 - Protocol Analyzer CAN 2.0B Packet dialog box
Packet color can be varied by users.

The Packet displays with the waveform as below:

% ZEROPLUS-LAP—C (32128) Standard ¥3.11(CHD1) (5/H-000000-0000) — [CANZ. OE] -0 x|
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£

Ready [ End! TEND

Fig4-136 - CAN 2.0B Packet List Displayed with the Waveform
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4.6 Compression

The compression function enables the system to compress the received signal and has more data stored in per
channel.

4.6.1 Software Basic Setup of Compression

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.
Step2. Set up the trigger edge on the signal or the Bus to be triggered.

Step3. Click @i icon, or click the compression function from the Sampling Setup dialog box then click Apply
and OK to run.

Sampling Setup |

—Clock Source

—asvnchronous Clock
@ Internal Clock

Frequency: I 10MHz vl

—Synchronous Clock
{~ Exkernal Clock

% Rising Edge Frequencys |1UUKH2

(") Faling Edge {Min:0.001Hz, Maz: 100MHz)

‘,ﬁ File | Bus/Signal Trigger RunfStop  Data
T = Maoke: The external clock waltage level is the same as the port A krigger lewel

I = E iy Channels Setup ...
uf 5;@{.‘ Signal Filter Setup... —Sampling
Bcale; —RAM Size ——— [~ Compression Mode Signal Filter
Total:Z Group inko Bus Chrl4+G T r
. N e 4 - Daka Compression
Ungraup fram Bus 2|+ Signal Filter Setup. .. |
E Channel number will be
g Expand limited ko 32
Zallapse
|
py Farmat Row L4 Bopy | Ok I Cancel | Restore Defaults | Help |
Rename

Fig 4-137 — Compression Mode

Step4. Click Run, and then activate the signal from the tested circuit to acquire the result on the waveform
display area. Fig 4-138 shows the result before and after compression has been applied.
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% ZEROPLUS-LAP—C (32128) Standsrd ¥3.11(CHO1) (S/H:00000000001) - [LaDocl] 1ol x|
“m File BusfSignal Trigger Run/Step[Data Thels Mindow Help =18 x|
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Fig 4-138 — Before and After Compression

Using 2K memory depth, before Compression has been applied, the total of the data was 20.48us; after the
Compression had been applied, the total of the data was 205.23us, therefore, the compression rate is 10.021.

Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.
Step5. Click the compression icon again or click off the compression function to stop compression.

Tip: Compression cannot be applied with the signal filter function at the same time.
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4.7

The function of the Signal Filter and Filter Delay allow the system to keep the required waveform, and filter out
the waveforms that aren’t required.

Signal Filter and Filter Delay

4.7.1
Software Basic Setup of Signal Filter and Filter Delay

Basic Setup of Signal Filter and Filter Delay

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.
Step2. Set up the trigger edge on the signal or the Bus to be triggered.

Step3. Click # | icon, or click the Signal Filter Setup 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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Ba Compresaon More Sl Fiter
Expand Format Row LA e | T s
Collapse Rename Garrml st e
Format Row 4
N J| o | ol | mesoevetnns | e
signal Filter Setup x|

—Filker Condition

5 4 3 2 1 0
— Trigger Condition i><: :><: i><: >< i><:
Filter Condition || 0 R
Porif Trigger Condition X :>< X >< X
Filter Condition || ZEIEIEE
Porte Trigger Condition i i><: }(: i><: i><: i><:
Filter Condition || ZEIEIEE
ponp | averconatton | BB K K H B X
Fiter condition |50 ] 50 ] [0 ] [8] [] ] [

—Filter Delay Setup
[V Activate Filter Delay

Select Filker Delay Mode

' accarding to Filker Candition

" Opposite of Filker Condition

|

Select Delay Start Point
% Start Edge

" End Edge

" Petiod+Delay

Delay Time: ———————
I 100ns

({Min: 100ns)
(Max:6.553ms)

—Display Bar Setup

¥ IOriginaI 'l
Bar Width I 100ns

Ok |

Cancel

| Restore Defaults | Help I

Fig 4-139 — Signal Filter Setup

Set the high level as Filter Condition on the signal A1.

Step4. Signal Filter Setup

1. Setup the Filter Condition as or

on the signal to be analyzed.

2.Click OK, then click Run to activate the signal from the tested circuit to the Logic Analyzer.
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3.The system will display only the waveforms of the signals which are qualified by the Filter Condition.

swsrd || e || e N
T e 3117050 |15.88| 30.525us || 20.4us
@ ol ®p 309. 055us mlﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ
o 52 w2 2 b 655. 36us
C A5 A3 52 52 655. 36us
& 54 5 = B55. 36us
o5 s 5 G55, 36us
C TR 5 655, 36usg
'jU [ Ll LTL ] LTI TLIT
o a1 Al ] - 388. 33us
o 2 e 5 5 388. 33us
L o83 83 5 388, 33us
o At A b 388. 35us
# a5 is 52 5 388. 33us
& 25 i 52 388. 33us

Fig 4-140 — Without/With Signal Filter Setup

The first picture shows the result without any signal filter setup.
The second picture shows the result which has set the high level on the Filter Condition of the signal A1. Only
the waveform with the high status of A1 is displayed.

Stepb. Filter Delay Setup

1. Click on the Activate Filter Delay as shown in Fig 4-141.

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 4-140.

Step6. Stop Signal Filter/ Filter Delay

Tip:

Tip:

170

Click Stop, then click Signal Filter Setup and select Cancel from the Signal Filter Setup dialog box to
stop the Signal Filter or the Filter Delay Setup.

Click Stop to check the conditions of the Signal Filter or the Filter Delay Setup, if there aren’t any
results.

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

—Filter Delay Setup

IV iactivate Filker Delay |

Select Filker Delay Mode —————  —Select Delay Start Poink Delay Time:
* according ko Filker Condition @' Start Edge I 100ns
" End Edge (Min: 100ns)
" Opposite of Filter Condition " Period+Delay (Mar:6,553ms)

Fig 4-141 — Filter Delay Setup
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Tip: Definitions of the Start Edge and the End Edge and the Period + Delay are listed as Figs 4-142, 4-143,
4-144 and 4-145.

Filter Condition deldy time

start eclge

Filter Condition

delay time

start edge

Fig 4-142 — Start Edge

Filter Condition delaytime

end edge

Filter Condition

end edge

delaytime

Fig 4-143 — End Edge

Filter Condition

i delay time
period N y

J'i A

Filter Condition

....... period - delay time

| |
[ |

| —

Fig 4-144 — Period + Delay
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30. 52us‘ 20. 3951.15‘ h8. 46us ‘ ‘20. 3 5_u
1] =

—Filter Condition

Trigger Condition
Filter Condition ||

Ports

Trigger Condition
Filter Condition

PortB

Trigger Condition
Filter Condition

PorC

alEalEalE:

Trigoer Condition
Filter Condition ||

PorD

—Filter Delay Setup
[V activate Filker Delay
Select Filker Delay Mode ————— -~ Select Delay Start Point Delay Time; ———————
% According o Filker Condition  Start Edge I 15
" End Edge {(Min: 100ns)
" Perind+Delay {Max:6.553ms)

" Opposite of Filker Condition

—Display Bar Setup

Bar Skyl

2 |Or|gina| T I

Bar Width | 1000s

o4 | Cancel | Restore Defaulks | Help I

Fig 4-145— Filter Delay Setup
The delay time of signal AO is 1 us, which is the condition of the Filter Delay Setup.

Step 7. Signal Filter Time Interval

1. Click Show Bar to know the length of the tested and deleted signal as shown in Fig4-146 below.

Display Bar Setup
[+ Shaw Bar

Bar Style IOriginaI vI
Bar Wwidth |1E"Ilns

(04 | Cancel Restore Defaults Help

Fig4-146 - Display Bar Setup

2. The bar has two styles, which are Original and Bar; the default is Original style, which denotes the bar
function cannot be used. When selecting Bar style, the bar function can be activated.

3. Bar Width, when Bar style is selected, the bar width can be set by users.

Tip: The minimum bar width is 1; the maximum bar width is 65535. If the value exceeds the range, or the font
is not according to the requirement, a tip window will appear.

Signal Filter Time

" Interval is denoted by

Bar.

Fig4-147 - Signal Filter Time Interval
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Tip: The Signal Filter Time Interval is limited under the following situations:
A: The Filter Delay and Display Bar of Signal Filter are not available under the compression mode.
B: The Filter Delay and Display Bar of Signal Filter are not available under the double mode.

C: The final two data are NULL.

D: Logic Analyzer supports the Signal Filter Time Interval function on condition that the time interval between

signal filter must be more than two clocks.
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4.8 Noise Filter

The Noise Filter function enables the system to filter the waveform that doesn’t meet users’ requirements.

4.8.1 Basic Software Setup of Noise Filter

STEP1. Click Data on the Menu Bar, then select == Noise Filter to activate the noise filter function as the figure

below.

Data Tools  Window Help

I:I Select an Analytic Range —
x
:':J Rois Nulse Filter X

e Filkar ...
252 Bus Width Filter...

Moise Filker:
¥ Data Contrast.., IN':"-'E j'
Zancel |

8 Find Daka Yalue .. Chrl4+F
51 Find Pulse ‘Width. ..

Fig4-148 - Noise Filter

STEP 2.Transmit the tested signal to the Logic Analyzer as the figure below.

Bus/Signal Trigger || Fiter [® —;‘41 o —;’% ETEn o

S0 0 o e e N e g

o e s j 2 2 ‘ z : _c—|;| 2 : 2 z 1—|j_ 2 T

oo B2 52 4 4 4 4 4 3 4 4
GEEG e s ] 3 T 3

Fig4-149 - Tested Signal

STEP 3.Filter waveforms that are not bigger than 5 clocks.

Moise Filter x|
Maoise Filker:  |pone v'I

Mone
[ o [ |

— - - =

_ Fclock Moise Filter _|

4 clock,

 [Aclack Moise Filter: IW—J’

7 clock.
—_ & clock B
g EIEEk Ik I Zancel |

—  |10clock

Fig4-150 - The condition of Noise Filter is 5clock.
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STEP 4. After filtering, the waveforms that are not bigger than 5 clocks are deleted.

" 2
Bla s anel Tigger || Fiter | = ok 10 =5 B 5 10 15 20
O e O O e W g0 0 T o ]
o 80 A0
o o 2048
& Al oAl
i # 2048
¥ 52 Az
= e . [ 2048
L A3 A3 o ;
= & [ 8 T [ 8 8

Fig4-151 - Waveforms after Filtering
STEP 5. Reserve the original waveform: open the Noise Filter window, and then select None, the waveform will be

restored.

Moise Filter x|

Maoise Filker: IN vI
1 clock :
ITI |

3 clock
4 clock,
S clock.
& clock,
7 clock,
_—_ & rclack
9 clock,
——{10clack

Fig4-152 - Restore the Waveform
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4.9 Data Contrast

In order to make users analyze the Data and contrast the difference of Data easily, there are adding the

function of Data Contrast. The function of Data Contrast is used to compare the difference of two signal files of the

same type. One is the Basic File and the other is the Contrast File. It can line out the different waveform segments

of the basic file in the contrast file. Meanwhile, it can count the number of the difference.

4.9.1 Basic Software Setup of Data Contrast

b i
STEP 1.Click Data on the Menu Bar, then select J to open the Data Contrast Settings dialog box.

176

Contrask Result | Error Skat. =
BOLAT] .o, FAL 8 [
BIALT e, PASS
BZEZ] e, PASS
BIAT] e, PASS
BALEAT e PASS
Data Tools “Window Hel ASLAS] PSS
= = = 2P BELAE] v, PASS -
I:_"I Select an Analytic Range O — | »

Data Contrast Settings x|

|7 Ackive Data Conkrask

—Contrast Files

Basic File |2l -

Conkrast File I 1.alc j

Errar Tolerance

INu:une j

—Conkrast Beginning Poink
¥ T Bar

" Beqinning of Data

== Moise Filter ...

- [+ Rall the conkrast waveforms synchronization
i i Pin A k...
$ Bus Width Filter ... in Assignmen

[ Display files the contrask differences

¥ [ata Contrast... ¥ Display files harizontal Perform Contrast |
_ - ' )
ﬁ Find Data Value ... Chl+E ¥ Do contrast automatically when being run
51 Find Pulse 'Width. .. Aty | sz | Help |

Fig4-153 - Data Contrast Interface
Activate Data Contrast: Click the checkbox to activate the function of Data Contrast.
Basic File: It is the standard contrast file.
Contrast File: It is used to compare with the Basic File.
Contrast Beginning Point: It can set the beginning point of the contrast at Trigger Bar or Beginning of Data.
Error Tolerance: It is the allowable time error when setting data contrast.
Contrast Result: It displays the same contrasted result and the different contrasted result with PASS and
FAIL respectively.
Error Stat. : It displays the number of discrepant parts.
Pin Assignment: Users can select the contrastive channel.
Perform Contrast: It can activate the Contrast at once.
Display files horizontal: The waveform window of the two contrast files are displayed in horizontal. Users
can select it as their requirements and the default is non-activated.

Roll the contrast waveforms synchronization: The two contrast files roll synchronously. Users can select it
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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 has packed the Data Contrast Ul as the
GUIL.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.

STEP 2. Display the contrast results in the Data Contrast dialog box.
Tip: After pressing Perform Contrast, it will display the contrast information in the contrast result. The below
contents of the box are the contrast information. The information is relative simpleness; if users don’t want to
understand more details, you can know whether the signals of the two contrast files are completely the same or

not.
Data Contrast Settings ﬂ

¥ active Data Contrast

—Contrast Files

Easic Fils |2-a'C |

Conkrast File I 1.alc j

Error Tolerance

INnne j

—Conkrask Beginning Poink
* T Bar

{” Beginning of Data

Contrast FResulk | Error Skak, <

AOLAD] vvire FalL &
AI[ALT v PASS

BE[AE] .o, PASS -
1 T | »
[+ FRoll the contrast wavefarms synchronization Pin Assighment. .

[+ Display files the contrast differences

|

| Display Files horizonkal Perform Conktrast

¥ Do contrast automatically when being run

Apply | Close I Help I

Fig4-154 - Display the Contrast Results in the Data Contrast Settings Dialog Box
AOQ[AQ]............ FAIL: It indicates that there are differences in the channels of the two files.
BO[BO]............ PASS: It indicates that there is no difference in the channels of the two files.

STEP 3. Display the contrast results in the waveform windows. See the figure below.

177 FMO714A



FRENERMAARAE

Zeroplus Technology Co., Ltd.

The Zeroplus Logic Analyzer
User’'s Manual V3.1

Tip: It contrasts the two data files in the waveform area. The contrast waveform and the basic waveform are

displayed horizontally; we can roll the mouse to contrast the waveform files; the difference of the waveforms will

be lined out with the red wave line “~~~~~~~~~ ” in the contrast files.
T ZEROPLUS-LAPC (322000) Standard V3. 11 (CHO1) (S/H:000000-0000) - 1 =10l x|
File Bys/Signal Trigger Run/Stop Data Tools Yindow Help
DSBS |8 & % &0 |0 |2k <] &[[100kHz o] o oe|[[50% <] s e Page [| <] coumt | <] |4 ]
@ k| | E - [earostue] xR AR Iv s Be o [El-| 0 Heigt [30 ] |Trigger Delay[ 10us
=10l x|

Scale:1.837051us Display Pos:-227.69328%us A Pos:-120us |v

A- B = 2T0us v

Total:20 48ns Display Range:-273.618564us ... B Pos:1S0us v B =T = 150us |v Compr-Rate: No

Bus/Signal Filter g -m.dusnsl—zss.zdsnu‘-zds.nssnn—zss.ens«l-zzr.vssszam—zlc.snsns«-zns.szzrm—ano.137581-190.952259\—1;11‘;
IIIIIIllIIIIIiIIIIIIllllIlIIIIIiiIIIIlIllllIIIIII_

o a0 ® | |—__
ol R
o Az Az =
L A3 A3 X
& A4 A4 ®

4| — [ »] 4 i » 1lﬁ? QK il Lﬁé

Scale:l 837051us Display Fos: =227 69328%us A Pos:=150us |+ A= T = 150us |»

=10/ |

A - B = 300us v

Total:20, 48ns Display Range:-273.B1956dus ... B Pos:150us |+ B-T=150us |~ Coapr-Rate 1000
puslaie Trigewr || Filter -. o AR 0eTEs 30 HRle IeRTaTe e ) SRERY .:. i i e a”.”.“F’."“a"!“?‘F‘.“.“.”."‘.".“a";
TENS T IO . | | i
o« a1 oAl - = | i — S N e SR __._..____[_
& a2z iz 52 ®
a3 A3 2 fiz)
o B4 nd 52 ® I
& a5 a5 4 i)
L % iz}
| [»)l4 wa] | vli4 I L 'ﬁd
Ready [ [Endl | om0 Y

Fig4-155 - Display the Contrast Results in the Waveform Windows
Tip:
The Data Contrast function is available for the LAP-321000U-A , LAP-322000U-A, LAP-C(162000),
LAP-C(321000) and LAP-C(322000) Modules, and it is not available for the LAP-16032U, LAP-16064U,
LAP-16128U, LAP-32128U-A , LAP-C(16032), LAP-C(16064), LAP-C(16128) and LAP-C(32128) Modules.

178 FMO714A



FRENERMAARAE

The Zeroplus Logic Analyzer
Zeroplus Technology Co., Ltd.

User’s Manual V3.11
4.10 Refresh Protocol Analyzer

The Refresh Protocol Analyzer function enables the system to analyze the data between Ds and Dp again.

4.10.1 Basic Software Setup of Refresh Protocol Analyzer

[ [
STEP 1.Click Tools on the Menu Bar, then select ;"J or click ;"J on the Tool Bar directly to refresh Protocol

Analyzer.

E Cuskomize ...
Color Setking ...

BU= Bus Propetty ...

Refresh Protocol &nalyzer

g Multi-stacked Logic Analyzer Settings ...
#nalog Wawveform »

DaC-skacked Settings...

Fig4-156 - Refresh Protocol Analyzer

STEP 2.Transmit the tested Protocol Analyzer signal to the Logic Analyzer, for example Protocol Analyzer SPI.

- O T

Fig4-157 - Waveform before Refreshing

STEP 3.Choose Select an Analytic Range to select the analysis range, and drag Ds Bar to B Bar.

-
Fus/Signal Trigger || Filter d “-IZU [ -10 -5
P L L '
v Busi

H ol UNKNOW

10000000 " LUNKNOW

OOV VOO, TONTI oo

Fig4-158 - Drag Ds Bar to B Bar

]
STEP 4. Click_', the Logic Analyzer will analyze the data between Ds and Dp.
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Bus/Signal

Trigger

Filter

¥  Bust

®A0

®al

Uk K NOwW

1 o T

Fig4-159 - Analyze the Data Between Ds and Dp

[
STEP 5.Click ;"J again, the waveform return the original state.
B, -L

Bus/Signal

Trigzer

Filter

¥  Bust

®a0

L

10 0 1 ! 10 10 1o 0 LINEMOW

1 T N

Fig4-160 - Restore the Original State

Tip: The Refresh Protocol Analyzer function can come into effect, while the Ds and Dp are activated.
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411 Memory Analyzer

Memory Analyzer enables the system to divide the packet format in the Protocol Analyzer and display the
Address and Data in an independent list. It is better for understanding the relative relationship and status of the
Address and Data in the operating process of the Protocol Analyzer. Users will know the operation when they use

this function. It improves the efficiency of knowing the conditions.

4.11.1 Basic Software Setup of Memory Analyzer

STEP 1. Click Tools on the Menu Bar, then select @ to activate the Memory Analyzer function.

[r waveform Display

Lisking Display

Hat Mews Windaw 3
Real-time Manitaring 3

E Mavigakar

@ Memary Analyzer ...
£9 Bus Packet List,..
[ Statistics windows,..

Cascade
Harizontal

Wertical
Screen Display r

W 1 LaDocl

Fig4-161 - Memory Analyzer Interface
STEP 2. Open the Memory Analyzer dialog box

x <<| <| >| >>| Option. .. I Impart. .. | Expott... | Merge... | Refresh | Reset “Displaynlteratinnl ﬂl

Bus1(12C) |

sddress [ Wi data Read data -
[ o [ 1+ [ 2 [ 3 [ 4+ [ 5 [ & [ 7 [ 8 [ 98 [ a [ &8 [ ¢ [ D [ EJF
. Unused: 0x00~0X4F
O¥S0 | Ox00 | 0%79 | 0x83 | OxaB | oxcn | meFE | | | | | | [ [ [ [
[v Compact Mode Unused: 0x60~0X7F
Complete Mode

-

1 [

Fig4-162 - 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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<= < = >>| Option...l Impart... | Expart. .. | Merge... | Refresh | Reset ||Displaymterat\on| ml

Busl(IZC)I

address [ it data Read data
0 [ 1 [ =2 [ 3 [ 4 [ 5 [ & [ 7 [ &8 [ 8 [ & [ B [ € [ O [ E ]
L.Unused 0x00~0X4F

xS0 [ w00 [ oo [ oowed [ oweR [ owen TorwEe [ [ [ [ | |
[v  Compact Made Unused :0%60~0X7F

Complete Mode

|»

el

4

Fig 4-163 - Compact Mode

- <| = E Cption, .. | Import...l Export. .. | Merge... | Refresh | Reset ||Displaynlteration| Fr

Bus1(I2C) |

\hirite data Read data -
address | Dats | Address | Data | Address | Dats | Address | Data | Address | Data | Address | Data | Address | Data | Address | Data | éddress |
- Unused 000 ~0x4F

xS0 [ ow00 | oxSt | oo [ oxS2 [ oees | oxE3 Corge [l oD [ miss [ OeEE | oxSa [ oxg7 | [IE=
[w Conplete Mode . Unused : 0x60 ~0x7F

-
« | »

Fig 4-164 - 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.

Cpkion, ..
l:l_l: It is used to set the relative parameters for the List Window of the Memory Analyzer; see

the following Option dialog box:

option x|

—Bar Assignment

Reaction Bar I,a,

— fckive Display Assignment

Display Width | 16

=

=
— Caolor
w2 R oo N
Drakalh m Alkeration "

Cancel | Default |

Fig4-166 — Option Dialog Box

Reaction Bar: The default is the A Bar; the added Bar can be displayed and selected in the pull-down
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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... | Export... | .
and : The Export function can select the TXT or EXCEL format to store the

Data of the List Window of the Memory Analyzer; the Import function also can select the TXT or EXCEL

formats to analyze the former export data.

Merge...
4': It can merge with the different export files. See the Merge dialog box below.

Merge x|

Obiect file: [o:1...110 6t O
File: o merge: |n::.f.. 1M1 b s

Cancel

Fig4-165 — Merge Dialog Box

Object File:

1. Itis the covered file, that is to say, it is a new file.

2. It can display the path of the “Object File” and the file name.

3. It can open the “Object File” by clicking the “Open” option.
File to merge:

1. It can create the new file with the object file.

2. It can display the path of the “File to merge” and the file name.

3. It can open the “File to merge” by clicking the “Open” option.

Refresh
4|: Pressing this button can refresh the data status of each Address data when there are

some alterations in the Bus Data

Reset |

pressing the button.

: The data status of each Address will be cleaned out and returned to the original status by
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Display Alkeration | ) ) ) . ) )
: The Data in the List Window of the Memory Analyzer will be cleared by pressing this

button and the List Window will display the alteration status of each cell. If the same Address has been
written or read repetitively, the background of the cell will be gray and the list window will display the Data
of the last packet. If the Address doesn’t have any alteration, the Address Data will display the data of the
Address without the background color. If it is the first time that the Address has been read, we confirm

that the data of the packet has been altered.

| 1)

. When users input the Address in this Edit Box and click the Find icon, it will go to the

corresponding position which is highlighted by the Blue frame.
STEP 3 .Display the Memory Analyzer function in the waveform window.

Tip: The Packet is read; the Address is 0X50; the Data are 0X00, 0X79 in sequence.
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0O = ‘é‘ - |43 §7 48 ‘@H [ HIZK ] ||5MHz T nmu”|5[l% | e #r Page |1 =] count |1 jH
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ont Al & | pg30dsaud3ud 50.8us [ @bus  |32ud
& Az Az ] 78.603mMs
C A3 A3 & 78.603ms
o B4 ad & 78.603ms —
o A5 oas ] 78.603ms
Cs & 78.603ms
& 87 oaT & 78.603ms
& B0 S0 ] 78.603ms
Bl Bl & 78.803ms
o B2 B2 & 78.603ms
¢ B3 B3 @ 78.603mMs
o B4 B4 & 78.803ms
J oE5 S I» ‘Iﬁf ol il 78.803ms I LILI
" ]| > | 22| _ovione | noortn | ot |[ v | _Ravesh | et |[omersbomion | B4
Bus1{12C) |
\wirite data Read data -
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Fig4-167 — Memory Analyzer Display
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4.12 Multi-stacked Logic Analyzer Settings

The function of the Multi-stacked Logic Analyzer Settings is mainly for connecting the hardware of many
Logic Analyzers which are the same type, and then use the software to stack the Logic Analyzers which are
working independently. It can improve the functions of the Logic Analyzer, which are mainly manifested in two
aspects, expanding the RAM Size and adding the number of the test channels.

Tip:

1. The max. number of the Multi-stacked Logic Analyzers is four. The RAM Size of the four Logic Analyzers
can reach to 128K*4 and the test channels of the four Logic Analyzers can reach to 32*4.

2. The function of the Multi-stacked Logic Analyzer Settings is available for the LAP-32128U-A,
LAP-321000U-A, LAP-322000U-A, LAP-C(32128), LAP-C(321000) and LAP-C(322000) Modules, and it is not
available for the LAP-16032U, LAP-16064U, LAP-16128U, LAP-C(16032), LAP-C(16064), LAP-C(16128) and
LAP-C(162000) Modules.

4.12.1 Basic Software Setup of Multi-stacked Logic Analyzer Settings

STEP 1.Click Tools on the Menu Bar, then select ﬂ| to activate the function of Multi-stacked Logic Analyzer
Settings.

E Cuskarize ...
[ Color Setting ...

fU2 Bus Propetty ...
3 Refresh Protocaol Analvzer

g Multi-stacked Logic Analvzer Settings ...
Analog Wavefarm r

DS0-stacked Settings. ..

Fig4-168 - Multi-stacked Logic Analyzer Settings Interface

STEP 2.Click ﬂ| to open Multi-stacked Logic Analyzer Settings dialog box.
x

Stack Type
% Memaory Stack

" Channel Stack

Pleaze select the Logic Analpzer for stacking

[t 5/W:000000-0000
[It42 5/M:000000-0000
[ 1% 3 5/W:000000-0000
[t 4 5/N:000000-0000

— Synchranous Channel

A0 ~

—Sunchronous Trigger Condition

IHising Edge j

ak. I Cancell Help |

Fig4-169 - Multi-stacked Logic Analyzer Settings Dialog Box
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Activate Stack: Click the checkbox to activate the function of the Multi-stacked Logic Analyzer; the default is
non-activated.
Stack Type: Users can select the Memory Stack and Channel Stack; the default is the Channel Stack.
Please select the Logic Analyzer for stacking: It can display all the connected Logic Analyzers and the
S/N code of them. The M1 indicates the first Logic Analyzer and the M2 indicates the second Logic Analyzer;
M3 and M4 are similar to the previous. Users should select two or more Logic Analyzers, but the most
analyzers users can select is four.
Synchronous Channel: Select the synchronous channel form the pull-down menu. The default
synchronous channel is AQ.
Synchronous Trigger Condition: Select the synchronous trigger condition. Users can select the Rising
Edge, Falling Edge, High and Low from the pull-down menu. The default is the Rising Edge. The function of
the Synchronous Trigger Condition can only be used in the Channel Stack, that is to say, it is disabled in the
Memory Stack.

STEP 3. Display the function of Multi-stacked Logic Analyzer in the Memory Stack.

Tip: There are two Logic Analyzers to do the Memory Stack; the Synchronous Channel is AO; the data on the

left of A Bar is captured by the first Logic Analyzer, the data on the right of A Bar is captured by the second

Logic Analyzer.

i ZEROPLUS-LAP-C(32128) Standard ¥3.11{CN01) (5/N:000000-0000) - [LaDocl] ;Iglﬁl
‘= File Bus/Signal Trigger RunfStop Data Tools Window Help ;Iilﬁl
DB S @& 00 & & [|p ob 0 ||[128k ] i & [[o00Miz <]ow  ||[50% <o i Page [I Jcomt I <]
B E 2 x & @@ peseerzs] e W[ a8 L [ o (@ | Height [28 -] | TriggerDelmy [ 1005 |
Scale:10ns Display Pos:0ns APos-150ns |« A-T=150ns |» A-B=300ns |-
Total:21.92us Display Range:-250ns ~ 280ns B Pos:150ns = B-T=150ns |+ Compr-Rate: ko
Bus/Signal Trigger Filter . El,aslsr.lsols ) s|34|47|55|2 , .54?07"3. , §51Fa.lo4g , slso:: 299 El,sslas.‘sdlv , E‘,nrts.lm‘s \ El.ssPe.lo4ls ; %94?9.‘29:1 ) '{OSIE
o A0 (SHNC) @+l @ 262144
o a1l P @ |1 490 [4o0 | 480 [400 | 480 [4o1 | 460 [ 516 ors 380 881 380 o
o Az a2 ) 262144
L A3 A3 £ @ 262144
o A4 A4 et & 262144 o
" 55 05 B & 262144
L i @ 262144
& 57 A7 A 8 262144
o 50 o0 £ @ 262144
o 51 81 & 262144
o 82 B2 5 & 262144
L B3B3 ] & 262144
@ B4 B4 g & 262144
Fl - Plal | »l Rl I ’_IllLl I L'L]

STEP 4. Display the function of Multi-stacked Logic Analyzer in the Channel Stack.
Tip: There are two Logic Analyzers for Channel Stack; the Synchronous Channel is AO; the Synchronous
Trigger Condition is the Rising Edge; the former 32 channels (A0O~A7, BO~B7, C0~C7, DO~D7) change into the
64 channels (AO~A7, BO~B7, C0~C7, DO~D7, EO~E7, FO~F7, HO~H7, 10~I7) channels.
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G ZERDPLUS-LAP-C{32128) Standard ¥3.11{CN01) {5,/N:000000-0000) - [LaDoc1] ;Iglll
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Y
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4.13

DSO-stacked Settings

To use the DSO-stacked function between Logic Analyzer and DSO, it is necessary to install specialized software to

connect if using the DSOs produced by other manufactures except our company.

. To use the Tektronix DSOs to stack, please download the TEKVISA CONNECTIVITY SOFTWARE
V3.3.4 version or higher from the Tektronix Website.

Supported DSO Model:

DSO Manufacture | Model On-line Mode
Tektronix TDS1000 Series usSB
TDS2000 Series usSB
TDS5000 Series GPIB Logic Analyzer software

will be installed in the

system of 5000 series.

Operating Mode
(1) Host-Slave
LA is the Host, DSO is the Slave. Connect the Trigger Out of LA with the Trigger In of DSO, when LA has been

triggered, it will inform DSO to capture signal.
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c
% Oscilloscope

f

alll

" P e e
USB

UsB

Computer Device Under Test

ZEROPLUS Logic Analyzer

(2) Slave-Host
a) DSO is the Host, LA is the Slave. Connect the Trigger Out of DSO with the Trigger In of LA, and the LA uses
external trigger. When DSO has been triggered, it will inform LA to capture signal.(LAP-B Series support)

b) DSO is the Host, LA is the Slave. Connect the Trigger Out of DSO with any channel of LA(users can define),

which occupies one channel. When DSO has been triggered, it will inform LA to capture signal. (LAP-C series

V3.11 higher version support)
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Oscilloscope

Computer

o
&
=
E Device Under Test
y

¥ ZEROPLUS

ZEROPLUS Logic Analyzer

Operating Instructions
STEP 1. Confirm the DSO is connected correctly.
STEP 2. Click the Tool on the Menu Bar, than select DSO-stacked Settings to open the dialogue box.

| Customize ...
] Color Setking ...

i B8 Bus Propetby ..,
I QL;. Refresh Protocol &nalyzer

: g Multi-stacked Logic Analyzer Settings ...
Analog Waveform k

D50-skacked Settings. ..
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STEP 3. Set the Channel V/Div in the dialogue box.

DS0-stacked Settings x|

Channel WiDiv Setking
D30 _CHL WD |2'-.-',|'Div LI D3 _CH2 WiDiv: |2'u',|'Di~.f j

D30 _CHS WD Izw[:.i\.- vI D30 _CHa WD IEWDW vI

—Channel Setking
[T only display DSO
[[DsocHr [T opsocHz [ psocHs [ Dso_cHd

—Channel Height Setting

D=50_CH1 Height: IBEI DSO_CHZ Height: IEH:I
CSO_CH3 Height: I a0 D50_CH4 Height: I 20

Help |

D30 Setkings | Ik | Cancel |

The Zeroplus Logic Analyzer
User’'s Manual V3.1

STEP 4. Set the Channel Waveform Color and select the DSO Channel to be displayed on LA software.

DS0-stacked Settings x|

—Channel W/Div Setking

D3SO _CHL WyDiv: |2".",I'Di\-' vI DS0_CH2 Y Div: IZ"-"."DW vI
D30 _CH3 WDiv: |2"-"."Di\" vI D50 _CHe Y Divs IZ"-"."DW vI

—Channel Setting

-
[T only display DSO h

i WosocHz [ psocHs [ Dso_cHe
—Channel Height Setting

DS0_CHI Height: I g0 CSO_CHZ Height: I g
DS0_CH3 Height: I an D50_CH4 Height: I a0

Help |

D30 Setkings | (04 | Zancel |
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STEP 5. Select the Only display DSO according to users requirements.

DS0-stacked Settings

X
—Channel ¥/Div Setking
DS0_CHL WY Div: IE"-"."DW vI DSO_CH2 Y Div: IZ"-"."DW vI
D30 _CH3 WY Div: IE'H"."DW vI DS _CH4 W) Dis: Izw[)w vI

—Channel Setting

W DSO_CHT W opsocHz [ psocHs [ Dso_cH

—Channel Height Setting

D50 _CHI Height: |s|:|
D50 _CHE Height: |3.;,

D50 Sektings |

DS0_CH2 Height: I =1
DS0_CH4 Height: I an

Help |

Ik | Cancel |

STEP 6. Set the Channel Height.

Ds0-stacked Settings

—Channel W/Div Setking
D30 _CHI W/Divs Izw[:.w vI D30 _CH2 W/ Divs IE"-"."DW vI
D30 _CHS WD Izw[:.i\.- vI D30 _CHa WD IEWDW vI

—Channel Setking
[T only display DSO
[[DsocHr [T opsocHz [ psocHs [ Dso_cHd

r—iChannel Height Setting

x|

DSO_CH1 Height: |au
DSO_CH3 Height: |su

DSO_CH2 Height: |an
D50 _CH4 Height: Ian

D50 Setkings | Ok |

Cancel |

Help |
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STEP 7. Press the DSO Settings button to open the dialogue box.

DS0-stacked Settings x|

—Channel W/Div Setking

D30 _CHI W/Divs Izw[:.w vI D30 _CH2 W/ Divs IE"-"."DW vI
D30 _CHS WD Izw[:.i\.- vI D30 _CHa WD IEWDW vI

—Channel Setking
[T only display DSO
[[DsocHr [T opsocHz [ psocHs [ Dso_cHd

—Channel Height Setting

D=50_CH1 Height: IBEI DSO_CHZ Height: IEH:I
CSO_CH3 Height: I a0 D50_CH4 Height: I 20

DS Setkings || oK | Cancel | Help |

STEP 8. Select the connected DSO Manufacturer.( Currently it only supports Tektronix Manufacturer.)

DS0 Settings x|

p
Oscilloscope Brand: ITekJ:rnnix j ]

\
— Online Mode

f* 1USB & TCRjIP  aUTO

TR

r—Stack Parameters

Current Online Model: |

r Sampling Frequencys I Hz
= Stacking Delay: I Ps
™| Trigger Pasition: I e

[" | Trigger chanmel: I j I Y

Trigger Tvpe
[~ Activate

" Trigger Edge Iﬁ
" Wideo I vI
" Pulse I j I ns

Online |

Cancel |

STEP 9. Set the Connection Mode to USB or TCP/IP according to the connection mode of DSO. If selecting TCP/IP,
it is necessary to key in the IP Address of current computer. Users also can select AUTO to auto-recognize the

Online Mode.(Tektronix 1000,2000 series adopt the USB Interface to connect.)
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DS0 Settings x|
Oscilloscope Erand: ITekJ:rnnix j
—Online Maode
f* 1USB & TCRjIP  aUTO ]
TR

r—Stack Parameters

Current Online Model: |

r Sampling Frequencys I Hz
= Stacking Delay: I Pz
™| Trigger Pasition: I e

[" | Trigger chanmel: I j I

Trigger Tvpe
[~ Activate

" Trigger Edge I vI
" Wideo I vI

" Pulse I j I

ns

Online |

Cancel |

The Zeroplus Logic Analyzer
User’'s Manual V3.1

STEP 10. It will display the currently connected DSO Model after pressing the Online button.

DS0 Settings x|
Oscilloscope Erand: ITekJ:rnnix j
—Online Mode
{* s " TCPjIP " AUTO
TR

—Skack Parameter.

Current Online Model: TDS 10026-5C

r Sampling Frequency: |100000,00 Hz
™ stacking Delay: ID Pz
[ Trigger Pasition: ISD Yo

[ Trigger Channel: IExternal j II.DD Y
Trigger Tvpe
[~ Activate
{* Trigger Edge IRising Edge vI
€ videg IP.II Lines 'I
" Pulse [ =] oo ns
oK | Cancel
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STEP 11. Set the relevant parameter and press the OK button.

D50 Settings x|

Oscilloscope Erand: | J
Online Mode

(+ Usg " TCR(IP ™ AuTO

|

Stack Parameters

Current Online Model: |

[v Sampling Frequency: |100000,00 Hz
W Stacking Delay: 0 Pz
Iv Trigger Position: 50 Yo

vV Trigger Channel: |Externa| ﬂ |1,DD )

Trigger Tvpe

{* Trigger Edge Rising Edge |+
" video
" Pulse | J | ns

Disconnect || oK | | Cancel

STEP 12. Select DSO_CH1 and DSO-CH2 channels to analyzer A0, A1 channels of LA. Below is the waveform it

captured.

% ZEROPLUS-LAP—C (321000) Standard ¥3.11 (CHO1) (S/H:00000000001) - [LaDecl] -0 ﬂ
“m File Bus/Signal Trigger Run/Stop Data Tools Window Help _ ﬂﬂ
-2~ =lE HlowaBorw 2K ] oo i [[10MHz <] o] |[50% <] #% Page [i ~| count [1 -

kBl | @ - |[24us cl R A B R TR (B e )| - Beight [28  +||Trigger De [ 10005 ||Font Siz
cale 416, BATEH: Display Fos:Onsz & Poz:-16.Gus |+ A - T = 59 524KH: |+ A - B =2562FHz |«
Total :204. Gus Display Renge:-B0us ~ 80. Zus E Fos:22 2315T9us |v B - T = 44 981KH: |+ Compr-Rate:Ho

m 0 " 7 -

~dgus ~3gus ~2dus ~i2us

Bus/Signal Trigeer || Filter

DSO_CH1

DSO_(H2

o Al

az

7 a5 Drknown
o A .
A7 Drkriown
& B0 N
Bl Urlmown
B2 g
. T BRHE [BEIG o *ﬂ
x X H 5
e ———

Ready Endl Connected
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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.

Q1.

Q2.

Q3.

Q4.

Q5.

196

51 Installation Troubleshooting

Why it is not prompt when | insert the driver CD into my CD-ROM?

At this stage, the driver CD is not auto-executable. The primary issue here is a chipset problem. Though
these six Logic Analyzer models seem only different in model number, they are quite different in firmware
and chipsets. Due to installation procedures (see Chapter 2), we are unable to compile a driver program that
auto-detects the chipset at the beginning of the installation.

Why does the installation software keep giving an error message saying that | don’t have enough
memory?

This kind of problem happens in many hardware installations. Turn off multimedia programs such as Media
Player, media decoders, media encoders, and so on. If there are any multimedia icons in the system tray
(see the far right end of the START menu taskbar), remove them. The Logic Analyzer software will run
better in memory locations from 64 to 512 MB.

What should I do if | want to share this software interface with all users of my computer after
installing it?
The shortcut is removing the software interface, and then reinstalling it. By default, the program is available
for all users.

My HDD is modest; which software components are absolutely necessary?

Choose Custom as your setup type. Next, unselect items such as examples and tutorials. You must install
at least the Main App (application).

My MS Windows system will not accept the driver; what should | do?

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.

T* ZEROPLUS Logic Analyzer x|

Hardware Searching Failed!

Fekry | Exit I

Fig. 5-1: Select Run Demo if you do not have the actual hardware.

| am running a graphing program and software at the same time. Whenever | try to make a
screenshot of my work, it keeps telling me that | have insufficient memory space; what is wrong?

A few users have reported similar problems. We are not certain what causes it or how to fix it. However, we
have found that if there is a defective address within 128 MB to 512 MB in your physical memory, your
software might signal “End of memory”. Thus, the program will warn you about insufficient memory. Test
your memory with a varied memory testing program. Or, take a screenshot, close the program, paste it to
the graphing program, and re-open the program.

A part of the background picture remains within the Waveform Display Area, especially when
running the program in demo mode. What's wrong with it?

Your machine may have a memory management problem with either your physical RAM onboard or the
RAM on your video card. Turn off any other multimedia of graphic programs and then re-run the software. If
this does not work, restart your system. This should temporarily fix the problem. However, we highly
recommend terminating all irrelevant programs while working with the Logic Analyzer (Try not to burn DVDs,
not listen to music or watch movies while working with the Logic Analyzer.).

The default color setting of the Waveform Display Area is very cool, but | don’t see anything when |
print my work out with my black and white laser printer. What can | do?

Refer to Section 3.6; it should have clear, understandable instructions about changing the color of the user
interface. See Fig. 3-153; this color setting should give a clear view of the Waveform Display Area, even with
an old black and white laser printer.
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5.3 Hardware Troubleshooting

Q1. Why are no lights on when | hook the USB cable to the Logic Analyzer?

A: Double check whether the other end is properly connected to your PC. There may also be a defect in your
USB cable. Try another cable.

Q2. Why can'tlread any signals from my Logic Analyzer?

A: Check whether you have correctly connected the signal cables to the activated pin on your test board and
check the power supply of your test board. The Logic Analyzer does not supply any electricity to a test board
via signal lines.

Q3. lgetasignal from only one Logic Analyzer when | have two connected; what is wrong?

A: Currently, only the LAP-32128U-A, LAP-321000U-A , LAP-322000U-A , LAP-C(32128), LAP-C(321000) and
LAP-C(322000) support many Logic Analyzers working in series. Also, make sure that the signal lines,
power lines, and ground line are properly connected. Refer to Fig. 1-11, Table 1-2, Table 1-3, Table 1-4, and
Table 1-5.

Q4. Why should I bother grounding? Where can | ground?

A: Grounding will protect the Logic Analyzer and the test board. A proper ground may improve the quality and
accuracy of your data. Since it is impossible to avoid unwanted interference you may ground the Logic
Analyzer with the test board to ensure that unwanted interference will equally disturb both the testing and
tested devices, ensuring a set of data that is still accurate.

Conclusion

Every user of a product is a potential writer for Chapters 5~7 in this User Manual. In fact, this chapter is a

composition of many unnamed electronic professionals, especially experts.
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6 FAQ

6.1 Hardware

6.2 Software

6.3 Registration

6.4 Technical Information
6.5 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's is calibrated with the bundled cables and connectors before packing.

HO2. Does Zeroplus manufacture grippers? How may | purchase grippers?

A: Yes, we have a production line dedicated to grippers. Contact our sales department and a sales representative
will be happy to assist you.

HO03. Is the memory size fixed? If | just use one of the ports, can | expand the memory size?

A: The Logic Analyzer’s memory is fixed at 4 megabits. Due to current hardware limitations, the memory size
cannot be modified, even as the number of ports used changes.

HO4. Are different external sampling frequencies for different channels possible?
A: No, there is only one external sampling frequency available.

HO5. Can I disable or set a certain port to don’t care while during compression?
A: No, during compression, D Port will be set to be disabled.

HO06. Why does the Logic Analyzer feature negative voltage calibration?
A: This allows users to analyze any given signal.

HO7. How do I adjust the Trigger Level?

A: The adjustment of the trigger level is done with a port which consists of 8 channels. The trigger lever can
only be adjusted for an entire port.

HO08. Does the Logic Analyzer use hardware or software compression technology?
A: For time efficiency, the Logic Analyzer uses hardware compression.

HO09. Is planning an Analyzer that can handle more channels?
A: Yes, we are working in this direction.

H10. Does the memory page vary when the depth of the memory changes?
A: Yes, the depth of memory changes the memory page.

H11l. Isthe Logic Analyzer expandable? How may | expand it?
A: Yes, the Logic Analyzer is expandable. At this stage, you can expand it with external module devices.

H12. Why must | reinstall the driver every time | use a different Logic Analyzer?

A: Since each Logic Analyzer has unique serial numbers, you must reinstall the driver every time you change the Logic
Analyzer.

H13. Why is there no data? Why does data sampling seem inconsistent?
A: The reasons are varied, but you may follow this checklist for troubleshooting:

1) Always check the USB connection between the Logic Analyzer and your PC.

2) We strongly recommend using USB ports in the rear panel of a PC; these ports usually have better voltage
stabilities than front panel ports. However, if front panel USB ports are directly soldered to the main board,
you can use them.

3) Make sure the Logic Analyzer is directly connected with the PC (without a USB hub).

4) Inconsistent data display may indicate voltage irregularities in the main board; examine capacitors on your
main board or power supply.
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5) If the problem is the power supply, we strongly recommend purchasing a power supply with a hardwired
voltage transformer rather than a voltage regulator. For power supplies with the same output power, those
built with hardwired voltage transformers are usually much heavier than those relying on voltage regulators.

What are the time settings for “Setup” and “Hold” ?

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 enabled 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 | enable 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. Depending
on the configuration of Waveform Display Mode under Tools =» Customize, a more accurate numeric value
of sampling site, time, or frequency difference will be calculated and displayed as shown in Fig. 6-1.

A Poz-070us |- A - T =068 8460z [ L -BE=19846uz: |=
E Pos-060uz | B-T=>50u: |- Compr-Rate:1.000
& E -
-U?;Jjus Lehys -Cﬁll:'!us Lhys LG Ch= L his 1 0= -lﬂ\s 1

I
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 Waveform Display Mode by scrolling?

A: This feature has been enhanced since V1.03. If your program version is prior to this version, visit our
website for the latest update at

http://www.zeroplus.com.tw/logic-analyzer en/technical support.php

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, depending on
your test devices. See Fig. 6-2.

e Dejay Time and Clock
— Trigger Delay Time
IEns

[Mirn:EBnz . Max 83 880955ms]

— Tnigger Delay Clock,

[1

[Mir:1 M 167 7E191)

Fig. 6-2 — Delay Time and Clock

SW09. How do | know the version number of my software interface program?

A: Click Help from the menu (See Fig 6-3),
and then select About ZEROPLUS Logic Analyzer(See Figs 6-3 and 6-4).
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Logic Analyzer Help F1
Kevboard Map
Problem Feedback

E Abouk ZEROPLUS Logic Analyzer

About ZERCPLUS More Protocol Analyzer

Fig. 6-3 — About ZEROPLUS Logic Analyzer

About ZEROFLUS Logic Analyzer EI

LAP-£ & LAP-C Series
ZHAEERGARASS Yersion ; Standard W3, 11(CHO1}

Zoroplus Technology Co., Lid. SIN:DDDDDD-DDDD

The Information of the Yersion

ZEROPLUS ~
LAP-C Series Standard V3.11

Welcome to use ZEEOPLTE Logic Analyzer. —

The document includes the version information
of the software.

w
4| | »

Detailed description invites reference company website
Copyright{C) 1997-2011 ZEROPLIIS TECHNOLOGY CO., LTD.
wiebsite:  hkbpe e, zeroplus, com, by

Fig. 6-4 - The circled information is the version number.

SW10. How may | upgrade my software interface program?
A:  Visit our website at http://www.zeroplus.com.tw and follow the instructions for the English version. You
may also use the following address for English updates.
http://www.zeroplus.com.tw/logic-analyzer en/technical support.php

SW11. Can | save my signal data to a separate pure text file (*.txt)?
A: This feature is available in this version.

SW12. Why is the text display covered by other text or outside the display width?
A: At this stage, our software interface program has missing code for multilingual support. You will have to ensure
your system default encoding is one of the following languages: 1) any English Encoding (en, en-XX), 2)
Traditional Chinese (zh, zh-XX), 3) Simplified Chinese (zh, zh-CN in HZ, GB2312, GB18030). Double check
the language configuration in Regional and Language Options.

€21 QuickTime
| and Lan

Documents

Scann

Customlze settings for the display of languages,

erver x03 Enterprise Edition

,3 Search [ Windows SecLiity. .. Schedinumbers, times, and dates,
& Network Connections »
@) Help and Support =
. Printers and Faxes * 4¢ Speech
(= EE: Taskbar and Start Menu G\ Stored User Mames and Passwords
J Log Offking... , Symantec Livelpdate
A System
@ S B 1 Taskbar and Start Menu

A I & & J & Windows Frrewall

Fig.6-5 — Windows Regional and Language Options

SW13.Is there a Reset that restores the default color settings for signal output waveforms in the Position
Signal Display Area?
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A: Yes, there is. Click Tools from the menu bar, and select Color Setting; click Defaults. However, this restores
everything in this window. You must make a further adjustment if the color setting is the only thing you want to
restore. See Fig. 6-6.

Color Setting x|

whorkaround | Wwhaveform I

M ame | I Relating | Color | -

aveform B ackground I |

Lizt Background 1 I

Lizt Background 2 I I
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Default Bus r I |

Bus Text r I

List Text r

Time Text Il [ |

Bz Error I I |

Bz Error Test I R -

Cirynal Filkar B ar r ]

i |
Prewiew

After the background iz
altered, conesponding color

I o ﬂnnn [ automatically changes

according to the contrast

a0 Jf o)l ao_ ---n rati.

"When being printed, the
v background iz white,

P ——

0k I Cancel |( Drefault ) Help

\, Vi

Fig. 6-6 — Restore Color Defaults

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.

L_:I Select an Analytic Range

== Hoise Filter ...

o

H% Bus fidth Filter ..

¥ Data Contrast. ..

m Find Data Value ... CtrltF

21 Find Fulse Width. ..
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[ To the Next Edge Fiz
Go Ta 3
444 Bar. .. Altth

Ear

=y Delete Bar... ALt+E

Bar

[}1 Zoom E

{ﬂ'? Hand H

Ty Hormal ESCAPE

“‘rK” Zoom In Fa

L Zoem Out F3

@ Show all Data Fio

oy Previous Zoom CLrlti
Data Format 4

4 ,7 Square Waveform

List Data Mode » Sawtooth Waveform

Fig. 6-7 — Waveform Mode

The second alternative is to right-click any place in the Waveform Display Area. Then, a menu will pop up.
Click Waveform Mode, and choose a waveform. See Fig. 6-8.
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B4 Find Data Yalue ... Ctrl+F
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Fig.6-8 — Waveform Mode

SW15. Can | change the Signal Display Mode into the Timing Mode?
A: Yes, you can.

SW16. Why does not Filter Delay work when the Double Mode is enabled?

A: To optimize signal output quality and maximize memory efficiency, the Signal Filter Setup function may
work under the Double Mode. However, the Filter Delay function doesn’t work under the Double Mode at
this stage.
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6.3 Registration

What is the significance of the hardware serial number?

Every product is assigned and engraved with a unique serial number, which allows us to trace the original
manufacturing date of a specific product.

How do | register online?

Visit our homepage at http://www.zeroplus.com.tw. Choose the Instrument Department, and click on
English. Once you finish membership registration, proceeding with product registration. After finishing
product registration, you will receive an email consisting of your product registration information. A password
may be required for further customer services and other inquiries.

What should | do if online registration fails?

Do a screen grab of the window, including the error message, and email our customer service dept. A
customer service representative will be glad to assist you as soon as possible once the email is correctly
received.

How may | register if the purchasing date was more than one month ago?

In this case, fill in the registration card and send it via post, fax, or email to our customer service dept ,and a
representative will process the registration for you.

What is the warranty length for my product?

A two-year FACTORY WARRANTY is offered in which you will have to send the defective product to the
closest branch, an authorized service site, or our headquarters. The in-store warranty may vary, and many
require extra charges for various extended warranty policies. The company is not being responsible for an
in-store warranty that exceeds our factory warranty.

Why should | register this product?

If you do not register this product, the warranty will be counted from the manufacturing date indicated by the
serial number of your product. Thus, we strongly recommend registering your product for your own benefit.

What should | do if the hardware serial number is previously registered?
In this case, take a picture of the decal on the rear side of the product and fill in the registration form. Call us
and mail both picture and registration to us. A customer representative will be happy to assist you.

How do | register the protocol analyzer and buy protocols?

Every product is assigned and engraved with a unique serial number. please print your S/N number window
as an example attachment and send it to our distributor or ZEROPLUS head office. According to your S/N,
we will provide passwords for your protocol registration.
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6.4 Technical Information

What is the Logic Analyzer?

The Logic Analyzer is a tool that sieves out and shows the digital signal from test equipment by using a clock
pulse. The Logic Analyzer is like a digital oscilloscope. However, it only shows two voltage states (the logic
status 1 and 0), differing from many voltage levels of an oscilloscope. The Analyzer has more channels than an
oscilloscope to analyze the waveform. Since the Logic Analyzers obtains only signals 1 and 0, its sampling
frequency is slower than an oscilloscope, which needs many voltage ranks. Moreover, the Logic Analyzer can
receive many signals during a test.

How does the Logic Analyzer operate?

The Logic Analyzer reserves trigger requirement setting for users and uses them on the test equipment for
the value of the sampling signals and puts them into the internal memory. The software of the Logic
Analyzer will read out the value from the memory and switch it to the waveform or status shown for users’
analysis.

What is the asynchronous Timing Mode?

Since the sampling clock and tested objects are not directly related to each other, and the former won'’t be
controlled by the latter, the sampling clock and the tested signals will not be done at the same time. We call
this “Timing Mode”, which means that in the same time interval, you can get sampling data from the test
equipment at one time, such as every 10 seconds. The internal clock, the Logic Analyzer’s inner confirmed
one, is often for sampling in Timing Mode as is the logic waveform.

What is the synchronous State Mode?

Because the sampling clock and measured object can be directly related, and are controlled by the latter, signals
of the former and the latter can proceed simultaneously. We call this “State Mode”. In this mode, the measured
object provides the sampling clock. State Mode is when the Logic Analyzer can obtain sampling data from the
test equipment synchronously. In other words, when the test equipment has a signal or signal group, this is the
time to get the signal. For example, while the test equipment is sending out one rising edge, the Logic Analyzer
can start to obtain one signal.

What are A-bar, B-bar and T-bar?

The T-bar, A-bar and B-bar are labels. T is the trigger label, which cannot be removed when the waveform or
the state is displayed, which marks a pod. When searching for, or obtaining data, the A and B labels can be
set in any location. Using the order of these markings, you can return quickly to the desired position to
analyze data. This can also be a point to measure the interval between A-B, A-T, or B-T.

What is a Trigger Gripper?

A gripper is the gathering point to collect the Logic Analyzer channels. When a cable connector is not
suitable for the test device, a trigger gripper may be an alternative for connection.

What is a Channel?

The channel is the collection line of the input signal. Each channel is responsible for linking the pin of the
measured device. Every channel is used to collect signals from the test equipment.

How can | display acquisition in the waveform captured by external sampling signal?

Select Waveform Display from the Window list.

What is an External Trigger?

An external trigger is a signal outside the Logic Analyzer. It is used for the simultaneous test of 2 test tools. For
example, one Logic Analyzer can be started by one signal from another test tool. Or when it is triggered, it can
output one signal to another test tool. The Logic Analyzer is often used for triggering an oscilloscope.

Why does Double Mode not coincide with Filter Delay?

In order to set out the perfect waveform from the Logic Analyzer and achieve optimal memory efficiency, you
can use the Signal Filter when using Double Mode; the system doesn’t support the function of Filter
Delay.

How do | update software?

The software will automatically check for and download updates. This function deletes old software first and
then downloads and installs the latest version.
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6.5 Others

OTO01. How was the Logic Analyzer developed?

A: It took us more than two years to develop this product. We envision “Everyone carrying the Logic Analyzer,”
and we would like to make some contributions to the electronics industry in return. We also wish to
transform the stereotypical OEM factory into a world class R&D center.

OTO02. Why is there a rich information database for game chips rather than the Logic Analyzer?

A: First of all, we apologize for any inconvenience caused by the lack of information pertaining to Logic
Analyzers. We are currently working very hard on multilingual information and documentations pertaining to
the Logic Analyzer. Visit our website for the latest drivers, software, and manuals:
http://www.zeroplus.com.tw/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 device. We made numerous enhancements and made it available to the public.

Conclusion

This chapter is full of hard facts for engineers. The contents of this version of the User Manual may look more
different than the one on the web. Every engineer finds new problems, new solutions, or other issues, during real
life applications. Though there are dozens of questions here, we look forward to your feedback, which is important
for future versions. It may help us produce more efficient and accurate devices so that we will offer you much better
service.

208 FMO714A



ZEHEERGBRAS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.11

7 Appendix

7.1 Hot Keys
7.2 Contact Us
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Objective

In this chapter, users will learn the functions of all defined hot keys in the software interface of the Logic
Analyzer.

7.1 Hot Keys
Table 7-1: Hot Keys (1)
Hot Key Equivalent Orders Statement
A Go to A Bar Move the A-bar to the center of the
waveform area; select A-bar by the cursor.
B Go to B Bar Move the B-bar. to the center of the
waveform area; select B-bar by the cursor.
T Goto T Bar Move the T-bar. to the center of the
waveform area; select T-bar by the cursor.
E Change to Zoom mode Change the mouse mode to Zoom
H Change to Hand mode Change the mouse mode to Hand.
Table 7-2 : Hot Keys (2)
Hot Key Equivalent Orders Statement
Ctrl +A Go to A Bar Center A-bar.
Ctrl+B Go to B Bar Center B-bar.
Ctrl + C File -> Capture Window Open Capture Graph dialog box.
Ctrl+E Data ->Zoom Change Mouse mode to Zoom mode.
Ctrl+F Data -> Find Data Value Search spfacmc data_ \.Nlth
predetermined conditions.
Bus/Signal -> . .
Ctrl + G Group into Bus Group selected signals into a Bus.
Ctrl + N File -> New Create a new file.
Ctrl + O File -> Open Open a saved file.
Ctrl + P File -> Print Print an active file.
Crl + S File-> Save Save an actllve file W.Ith its current
name, location and file format.
Bus/Signal -> . .
Ctrl + U Ungroup from Bus Ungroup signals (Pins) from a Bus.
Ctrl+Z Data -> Previous Zoom Reverse the last zoom.
Ctrl + Shift + E | File->Export Waveform Open Export Waveform dialog box.
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Table 7-3 : Hot Keys (3)
Hot Key Equivalent Orders Statement

Go to next page of the data or the

Page Down | Operate the position shown
waveform

Page Up Operate the position shown Go to previous page of the data or the

waveform
Home Operate the position shown Go to the beginning of the data or the
waveform
End Operate the position shown Go to the end of the data or the waveform.
Up Operate the position shown Move the cursor up a grid.
Down Operate the position shown Move the cursor down a grid.
Left Operate the position shown Mgve the selected Bar or display left to
prior the waveform or data.
Right Operate the position shown Move ’Fhe selected Bar or display right to
posterior the waveform or data.
ESC Operate the position shown Release all selected bars, and change
Mouse mode to Normal.
Space Change the trigger conditions | Change trigger conditions.
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Table 7-4 : Hot Keys (4)

Hot Key Equivalent Orders Statement

F1 Help -> Logic Analyzer Help Logic Analyzer Help

F2 Decrease the sampling rate Decrease the sampling rate

F3 Increase the sampling rate Increase sampling rate

F5 Run/Stop -> Single Run Execute the acquirement once

F6 Run/Stop -> Repetitive Run Execute the acquirement continuously
F7 Run/Stop -> Stop Stop acquiring data

F8 Data -> Zoom Out Zoom out the waveform

F9 Data -> Zoom In Zoom in the waveform

Move forward to the prior variation waveform

F11 Data ->To the Previous Edge and center that location.

Move forward to the next variation waveform

F12 Data -> To the Next Edge and center that location.
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7.2 Contact Us

Table 7-5: Contact Us

Contact Us
Copyright 1997-2011, ZEROPLUS TECHNOLOGY CO., LTD

» Headquarter

ZEROPLUS TECHNOLOGY CO., LTD.
3F., No.121, Jian Ba Rd., Zhonghe Dist.,
New Taipei City, Taiwan

Tel: +886-2-6620-2225

Fax: +886-2-6620-2226

ZIP Code: 23585

Taiwan- New Taipei City

= Instrument Division/
Business Department

ZEROPLUS TECHNOLOGY CO,, LTD.

2F., No.242-1, Nanya St., North Dist.,

Hsinchu City 30052, Taiwan (R.O.C.)
Taiwan-Hsinchu City Tel: +886-3-542-6637 Ext.:87

Fax: +886-3-542-4917

ZIP Code: 30052

E-Mail: Service 2@zeroplus.com.tw

ZEROPLUS TECHNOLOGY CO., LTD.
Address: 2F, NO.123, Jian Ba Rd,
Zhonghe Dist., New Taipei City, Taiwan
Tel: 886-2-6620-2225 Ext.:200

Fax: 886-2-6620-2226

Website: www.zeroplus.com.tw

Taiwan- New Taipei City

« Other Service

Departments
ZEROPLUS TECHNOLOGY (DONG GUAN) CO,. LTD.
Room 2821, B2 Section, Building 1, Hong Rong Square, District
80,

China-Shenzhen 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

China-Shanghai

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 find
anything that could be done better, either in software or hardware. We appreciate your feedback.
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