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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.
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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 Package Contents

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

Table 1-1: Parts List for Retail Packages

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

Logic

Analyzer 1 1 1 1 1 1
16-Pin

Testing

Cable 0 0 0 1 1 1
8-Pin

Testing
Cable 2 2 2 2 2 2
Probe 2 20 20 36 36 36
USB
Cable 1 1 1 1 1 1
Quick
Start
Guide 0 1 1 1 1 1
Driver

1-PinTesti

ng Cable

(White) 1 1 1 1 1 1
2-Pin

Testing
Cable

(Black) 1 1 1 1 1 1

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

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

(BN READ. TRIGGER . PONER)

Sigmal Connectors \

e

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

uss

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

PortA: A0 ~A7 __»

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

<—or external modules or devices not

For transmitting signals ta_—y. designated to b lyzed
esignated to be analyze

activate other instruments

For connecting the «—For grounding test circuits

External Clock

Fig. 1-11: Side View of the Zeroplus Logic Analyzer LAP-C Series

FMOT7I4A



O FREEBEROTARS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltl:'I User’s Manual V3.05

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

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

Port A
( AO~A7) v v
Port B \/
(B0O~B7)
Port C
( CO~C7)
Port D
( D0~D7)
R O
T O
S O
CLK
GND
VDD
I0A
10B
I0C
GND

Models

x

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

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

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

GND Ground

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

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

When a trigger condition is established, the T_O will
T O Trigger (Out) send a Rising Edge signal of DC3.3V. When the
memory is full, a Falling Edge signal is sent.

When a user initiates a sampling task by clicking the
RUN icon in the window or clicking the START button
S O Start (Out) on the device, the R_O will send a Rising Edge signal
of DC3.3V. When the Logic Analyzer finishes
uploading, a Falling Edge signal is sent.

R_O Read (Out)

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

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

FMOT7I4A
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1.3 Hardware Specifications
Table 1-6: Hardware Specifications of LAP-C Series
ltems\Models LAP-C LAP-C LAP-C LAP-C LAP-C LAP-C
(16032) (16064) (16128) (32128) (321000) (322000)
Interface USB 2.0 (1.1)
Operating WinME/2000/XP/VISTA
System
Power Supply USB 1.1 (USB 2.0 Recommended)
Channels 16 32
Bandwidth 75MHz 75MHz
Memory 512K Bits 1M Bits | 4M Bits 4M Bits | 32M Bits  [64M Bits
Memory Depth | 3o\ gits | 64K Bits | 128K Bits | 128K Bits | 1M Bits | 2M Bits
(Per Channel)
Internal Clock
Rate 100 ~ 100MHz 100 ~ 200 100 ~ 200 MHz
MHz
(asynchronous)
Max External Max
Clock Max 75MHz Max 100MHz
100MHz
(synchronous)
Trigger 16 Channels 32 Channels
Channel
Trigger
Condition Edge/Pattern
Pre-Trigger/
Post-Trigger Yes
Trigger Level 1 Level
Trigger Count 1-65535
Max Trigger Max 8192
Page
Filter Channel 16 32
Bus Data Yes
Decoding
. Start: Edge and Pattern
Filter Delay End: 1-65535
. 16 Channel, .
Compression Compression 1-255 24 Channel, Compression 1-255

FMOT7I4A
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1.4 System Requirements

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

1.4.1 Operating System Requirements

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

—_

Windows NT 4.0 (Workstation & Server, Service Pack 6) — not supported

)
2) Windows 98, 98 Second Edition - not supported
3) Windows ME — supported
4) Windows 2000 (Professional, Server Family) - supported
5) Windows XP (Home, Professional Editions (32-Bit versions)) - supported
6) Windows Server 2003 Standard Edition, Enterprise Edition, Small Business Edition (32-Bit Versions) — not

supported
7) Windows Vista (32-Bit and 64-Bit version) - supported

10 FMOT7I4A
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1.4.2 Hardware System Requirements

e CPU

WinME

166MHz, or above
Windows 2000, XP

300 MHz, or above (strongly suggest 900 MHz, or above).
Windows Vista

800MHz, or above

We have tested various 32-Bit and 64-Bit CPUs. Overall, we find that all 32-Bit CPUs work very well with
Logic Analyzer software. Moreover, we find that AMD’s 64-Bit CPUs, except Opteron, with a 64-Bit Windows
operating system, work just fine with Logic Analyzer; no significant problems occur.

e Memory

WinME

128 MB or above
Windows 2000, XP

256 MB or above (128 MB minimum).
Windows Vista

512 MB or above

e Hard Drive

At least 100 MB available space.

e USB

USB 1.1 compatible (recommend USB 2.0).

e Display Devices (recommended)

VGA Display Capability with 1024x786 resolution or higher.

FMOT7I4A
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1.5

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

Device Maintenance and Safety

Table 1-7: General Advice

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

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

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

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

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

Table 1-8: Electrical Specifications

Items Minimum Typical Maximum
Working Voltage DC45V DC5.0V DC55V
Current at Rest 200 mA
Current at Work 400 mA
Power at Rest 1w
Power at Work 2W
Error in Phase Off* +1.5nS
Vinput Of Testing Channel +DC30V
VReference DC -6 DC +6 V
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



O FREEBEROTARS The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltl:'I User’s Manual V3.05

Table 1-9: Operating Environment

WARNING e Avoid direct sunlight

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

e Relative Humidity: < 80%

e Altitude: <2000m

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

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

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

13 FMOT7I4A
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Objective

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

2.1 Software Installation

In this section, users will learn how to install the software interface and drivers. As with proper installation of many
USB devices, the Logic Analyzer application and driver software must be installed prior to the connection of the
hardware. The following steps illustrate an installation of a Zeroplus LAP-C(16128) Logic Analyzer. The other five
models mentioned in Chapter 1 would follow identical procedures.

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

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

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

Step 3. Choose the desired language.

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

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

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

Step 9. Click Finish to complete the installation.

Step 10. Click Yes to restart the PC.

15 FMOT7I4A
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2.2 Hardware Installation

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

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

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

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

Fig. 2-2

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

!

Fig. 2-3

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

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

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

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

18 FMO7I14A
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2.3 Tips and Advice

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

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

Fig. 2-7: Probes Supplied with the Zeroplus

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

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

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

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

= e Pt 2-9).
R B T

Fig.2-9

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

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

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

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

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

19 FMOT7I4A
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Objective

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

Basic Layout

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

=10l
Ei znall Trigzer RunfStop Data Tools Yindow == x|
EE S 55 %] & @ B p oo 0|0 fek ]| e [1o0kHz || % [50% <] # Paze
ElEIEEE I R B L = | Hed
s PR
‘ cale:l Digplay Fos 42 & Fozi-15 = h-T=15]w .
Tat, T F In} EBocolS.l BT — 15l
T t - T :
Bus/Signal Trigger| || Filter 2.1 27.1 32,1 37,1 4z 1 47,1 52.1 ST.1 521 ELF —
- | I
v w e | T
£z i b b b
- B w 6 ||| =7 8
Pyt || el
/s e | ‘
P || | ] ‘
- #AT AT | | |
# B0 B0 || el
\ Al = J”\
Road Endl T

Fig 3-1: Software Interface

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

2. Tool Bar
The tool bar is the graphical user interface which can make you work with some of the more common
applications. From these icons, you can change settings and operate the Logic Analyzer easily.

3. Information Bar
The Information Bar displays information about the grids in the waveform. For example: 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.
Trigger Pos -  Trigger position.

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

Moreover, you also can execute this function from the other Bar.
4. Ruler (Waveform Display / Listing Display)
Ruler shows the time position of the waveform shown in the waveform display area or the listing display area.

5. Bus/Signal (Waveform Display / Listing Display)
Edit names of the measured channels; color shown matches the trace color.

6. Trigger Column

21 FMOT7I4A
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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 . There are sixteen channels in LAP-C(16032), LAP-C(16064) and
LAP-C(16128), and thirty two channels in LAP-C(32128), LAP-C(321000) and LAP-C(322000).

Listing Display

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

Status Area
Display Logic Analyzer status. The function name is also indicated here.
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3.1

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,

Zeroplus Technology Co., Ltl:l

The Zeroplus Logic Analyzer

User’'s Manual V3.05

Menu & Tool Bars

Zoom, Data, Show Time/Height, Trigger Delay and Font Size.

1. File

23

[ Hew

E”‘, Open. . .
Cloze

Ctrlt+H
Ctrl+0
Ctrl+F4

[&] Save
Save As. ..
huto Save

Ctrlts

E Export Waweform. ..

E Export Facket Lizt...

i Capture Window. ..

Ctrl+5hi f++E

Ctrl+C

Langnage

& Frint. ..

Print Preview

Print Setup. ..

Ctrl+F

1 IIC. als

Exit

Fig 3-2: File menu.

€ Close - Close the file being worked on.

€Auto Save - Save the required file
automatically.( See Section 3.5 for detailed
instructions)
€ Export Waveform - Export files into Text
(*.txt) and CSV Files (*.csv)
€ Export Packet List — Export the active
packet list.
€ Language - Allow users to change the
language interface of menus, tool boxes,
etc.
€ Print Preview - Show three options:
Bus/Signal & Trigger & Filter, Position
Display Area and Waveform Display (See
Fig. 3-17).
€ Exit — Exit the program.

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

Menu ltem Detail Menu & Dialog Box
[ Hew el | Open a New file.
s
Lnzkro [ 1) o o et e = e e
CTILR Laba
e Hoss
| Pty 25
= Open... Ctrltd
Fil e | = Uzen |
Flochlen [Logoarcheo LAFC kb = s |
(% CH
T
Pz Rt
=l
=]
e
Fig 3-4: Open an existing file.
Cloze Ctrl+F4

o) I T R

Fig 3-5: Close the active workspace.
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Save Ctrlts |

Save As... |

[Ty |

T |
fimamie | B B vl = o= = E-

L) A ks

ET« v
el darie

[, | = ina
HLELETREE.F |_u|li-,:.-|__4\_“Lﬁ=|:ﬁ_{'__L1 :l Carnd

i birka

Fepak  [LzFroget P ETETT T

T coms brwns

Floda:: ;I

=
rl

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.

E Export Waveform Ctr1+5hi f1+E

Export Waveform 2lx|
Savajn [[@ Deskiop x| = EerE-
|)My Documents
:a My Computer
821y Network Places
|C3LAP-A Standard ¥3.04,01 2009-03-11
\CILAP-B ¥3.04.02_Beta_08 2008-05-26
\C3ILAP-C Standard_v3.04.01 2009-03-25
|C)PlugInsa
|C2)v3.03,04 User Manual EM{080811)
File name: Im j Save I
Saveastpe | Test Fies|" tu] =l Cancel
—Bus Oukput Parameter —— ~Data Infarmation
Bus Item
& Yes " Mo Data Style |M =l
[~ Perform Model Data Model |4l data a
& vertical C Hotizonkal | | Criavactar Madel Hexadecimal B
 Cutput Range
From Beginning of Data 2 Ta End of Data 2
-1023 1025
¥ pop up an export file automatically
A

Fig 3-7: Export Waveform Dialog Box

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

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

Perform Model: Choose whether to export the data either
vertically or horizontally.

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

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

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

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

[B Lpartiie-natesad alalx
B g R vow teo

thanks for using zekoruus Loglc analyzer 2
é verslon:vi. 04, 01

A/ lename: Expory File txt
WFile size:182 kb

File created an:  2009/03/26

Tyzar setup Anformation
modda : ST andar
p'Hng Frequency = 200000 H2

use D I.d cum. ression,
7 The mmber of Bus = 0
s The umber of channel = 32
Trigger Properties: ”“D ar DDS|(1OI\ = 50X
Tew [14 Port = 1.50 v |18 Port = 1.50 v e
rr‘iqr;nr rnl —n -l

Yr‘ig? age= 1
.f/ signal Filter u_u.p :‘ 'Ilu; Ct_rlldi fion Tengthens or shortens: no
time: O

/ WUHY stands for the stgnal of high pattern, \"L\" presents the signal of low pattern and
/ signal Trigger setup @ %°0% stands for don't care, W' presents high pattern and L

Ny means Rising Edg Y Er!sen(s Falling Edge, “7E" stands *

the display and trigger setup of Aus: according the character of the original file to pre

/ The display of meseiqe: Total: JO4R Seale: 1.000
Keeping the settings 15 Bisantial to reproduce channels and Buses.

.f/ Ch.m\c.l rame: A0 Al a2 A% a4 AS Ak AT 8o El
?nnl Filter * s * ® * >< * ® -
f ir © o B & © o o

o
/"1ev’e ‘aut _the cHsDIav or the data
tha style of the bata's display of nu< 1< nnxa(nr‘|ma'|

s Bar position: -1% T e positia Bar position: 15

4] ] M

Fig 3-8: Export File

[7Z Export Facket List. ..

Save i @Desktop j + & of BB

@My Documents

:f My Computer

gMy’ Metwork Places

BLAP A Standard ¥3.04.01 2009-03-11
ICSILAP-B ¥3.04.02_Beta_08 2008-08-26
|CoILAP-C Standard w3.04.01 2009-03-25
|CPluginsa

1250%:3.05. 04 User Manual ENEOB0S11Y
[Z] Export File

File name: I j Save I
Saveastype: | Teut Fiesl"tt) =l Cancel

i~ Bus Oukput Parameter Character Madel | [ ExpartFormat —————————————————
1" yes  Na —HV IHaxadec\ma\ = ’7|Report Form =l option...
- Cutput Range

From  |First Packet 2 To Final Packet =
I 0 0

[+ pop up an export file automatically

Fig 3-9: Export Packet List Dialog Box
Users can use paperwork, register and analyze packet list

data.

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

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

JE [

[Report Form

Bus Output Parameter Character
’V Gves o W’V |Hexadecinal =
Qutput Rang;
From [Frstpacet 7| L T — |
0 0

I¥ pop up an export file automatically

Fig 3-10: Export Format Pull-down Menu
In the part of the Export Format, when the users select the
Report Form, the “Option” button can‘t be used; when users
select the Pure Data Form, the “Option” button can be used.
The “Option” pops up the Option dialog box as follows,
where users can customize the export data items in the
dialog box which are Packet #, Name, TimeStamp, Length

and Describe.

x

Opkions
¥ Packets ¥ Length
v Mame v Describe

v TimeStarmp

Cancel |

Fig 3-11: Option Dialog Box

For instance, all the export options are selected entirely.

See the below picture:

[

L-ALE Crark.
[ | OGN DATA | AR DATA
| Dok | (e | D-aCk_| owss
[IEEACEN 047 [OSSORN] 0T | IISACKD] [T [IEACEN DT | ECRSGR|

Oz | DA

1/Bus1(116)/3.

BXCF/D-ACK/ 1 13/D-ACK/
2/Bus1(116)/1.. 0X5A/D-ACK/ 0XAF/D-
ACK/OXCO/D-ACK/ 0XD1/D-ACK/ OXE2/D-ACK/
3/Bus1(11€)/2.952ns/B318/URITE/A-ACK/ OX18/D-ACK/ 6X29/D-ACK/ 6X3A/D-ACK/
u/Bus1(116)/3.

ox

Fig 3-12: Pure Data Form
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=i Capture Window. ..

CtrltC

*® Capture wWindow x|

Note:

~Capture to...
& File

< Clipboard
© MSPaint

~Capture Region

 FullScreen

 Select Region

- Selection line color W opposite of color
Bl ot ot cotor

|f 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.

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

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

Note text color— Choose the color of the note text.
Note — Type in a note to attach to the captured image.
Capture — Click the button to capture the image.
Cancel - Click Cancel to end the capture.

Language

Chiness (1)
Chineze(Tr)
‘v Englich

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

ZEROPLUS Logic Analyzer x|

] The program needs to reskark,
L3 Do wou wankt ko save the current documment?

Fig 3-15: When changing languages, the above screen will
be displayed and the program will need to be restarted.
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&} Print. ..

CtrltP

General |

— Select Printer

L

=t
Add Printer

Status: I™ Frinttafie | Fiefeences

Location:
Comment: Find Printer...

—Page Rang

Lo | Murnber of copies: |1 32

" Gelection € Curent Page

" Pages I

Erint: | Cancel

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

Print Prewiew

—

Fig 3-17: Click to show a Preview of the Print.

Print Betup...

PrintSetup R kS

— Pririter

Hame: Microzoft Dffice Document Image */riter Properties... |

Statuz:  Ready

Type: Microzoft Office Document Image Writer Driver
Where:  Microzoft Document Imaging ‘riter Port:
Comment:

— Paper Orientation

Size: I Letter j % Partrait

Source: IDefauIttray j | andscape

Metwork... | oK I Cancel |

Fig 3-18: Click to enter the Print Setup
dialog box.

Eenent File

Show the recently saved file.

Exit

Exit the program.
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e i . Sampling Setup

i, Sampling Setup ..,
4 Channels Setup ...

Group inko Bus Chrl+3
Inaroup Fram Bus ChplH1

Esxpand
Collapse

Farmat Faw

Rename

— Clock Source

Frequency: I 200KHz

|—S\,-'nchr|:|nuus Clock,

Channels Setup

Port

Tr.Condition
Fi.Conditiar

A0
Al

f B 5

- 00 -
Aubo Size &
Hage
Maowe LeftfUp o=
I P ternal clock vo
Hide:
Shows &l
Colar, ., C

RAM Size: II_LI [

Channel number will be
lirited ko 32

Fig 3-19: Bus/Signal Menu. Dialog boxes of the Sampling Setup and
Channels Setup are shown and indicated by arrows.

) o ¢% o8 (DB > b 0] 30 [32K <] i o [50MHz__ <] )

Fig 3-20: Trigger Tool Box.
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Menu Item

Detail Menu & Dialog Box

ﬂhr Sampling Setup ...

Tip:

Icon Description

Decrease
RAM Size

Increase
RAM Size

Decrease
Internal
Clock
Frequency

Increase
Internal
Clock
Frequency

Sampling Setup 5'

— Clock Source

—Asynchronous Clock,

—Synchronous Clock.

" External Clock
¥ Rising Edge Frequency: IlUUKHZ

| Faling Edge (Min:0,001Hz, Max: 100MHzZ)

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

—Sampling
—RAM Size————— —~Compression Made Signal Filker

RAM Size; |5) - [~ Data Compressian
Signal Filker Sekup. ..
Channel number will be

lirnited ta 32

Aoply | [o]4 I Cancel | Restore Defaults | Help |

Fig 3-21: Sampling Setup

See Section 4.1 for detailed instructions.

vie 32K =|ih | v [BOKHz ~ +| o

Fig3-22: RAM Size

Choose the RAM size and the internal clock frequency
from the pull-down menus.

RAM Size

31

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

The total depth of the memory for the LAP-C is 128K Bits
in each probe.

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

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

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

Frequency: The sampling frequency should be more than 4 times
100Hz higher than the signal to be measured so that the

e ?Eﬂ':z waveform duty cycle depiction will be accurate.

" External ClocHSKHz

2okHz

% Rising Ed s
= Falling Ed|100KHz
200kHz
Moke: The extd4nokHz
S00kHz

1MHz

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

F.&M Size: 80MHz
[ | ooz

Channel number w 150MH2

lirited to 32 200MHz _

Synchronous Clock 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.

Tip: Check the box to compress all the data.
Compression is used to compress acquired data through a
Eg Compression 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: Fiter Cond
%‘i.';,.l Signal Filter Setup P

(- Filter Delay Setup
I¥ Activate Fier Delay

Select Fiter Delay Mode Select Delay Start Point Delay Time:
£ According to Fiker Conditionr @ Start Edgs f
" EndEdge (Min: 1)

" COpposie of Filker Condition © Period+Delay (Max: BE535)

~Display Bar Setup
W BB
Bar Style [par -
Bar Width |1

oK | Caniel | Restore Defaults | Help I
Fig 3-23: 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
Click to enter the signal filter 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.

Tip:

setup dialog box.

Tip: 1. | % | = Don’t Care means that the Logic Analyzer

t Il signals f ling.
There are three modes of Signal captures afl signa's from samping

. " . Filter Condition -
Filter configuration for each channel. delay time

start edge {

Filter Condition de'qy time

start edge

Fig 3-24: High and Low Levels
It is the system default.

captures and displays the input signals satisfying the high
level.

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

end edge

Filter Condition

end edge
delay time

Fig 3-25: High and Low Levels
Filter Delay Setup
Filter Delay — According to the filter condition.
Start Edge — Show the waveform from the start edge to
the delay time interval.
See details in Section 4.1.

Filter Condition

iey Chanmnels Setup ...

Tip:

ig_’.'l,. Channels Setup

Tip:
Add Bus/Signal

Delete Bus/Signal

Delete All

Restore Defaults

Reserve waveform data and

show them

EETEE———— |
| | oeemat | e oeimis |
Fat | Faali I et C T Fali I ot

Te.Condiicn:
FiCondtion
Al ?ﬁﬁlizl0?55(32Iﬂ_'Tﬁ']\lT.‘\OFbEGBZIm
Al 6643 2[v(a|7[6(s[a[3[21[o]76lslal3[2[ 1|07 [6[5[4[3 2 M0
A2 B 5 4321/ 0/7/6/5/4/3/2/10]7 6 54/ 321 0/7/6/5/ 4381 0
A3 76 5 4321 0l7 6/5/4/3/2/ 1017 6 543 210/7/6/5 48210
Ad 76 sl4l3(2 (0|7 (e(s[4[a/2[1/0|7 6(5(a(32[1[0|7[6[SM3 21 0
A 6 8 a3 21(0|7|6|[8[s/3l2[i/0l7 6|5 a/3[2[1/0|7/cMMal3 210
AB FIEIS 4l /210l 7/6(S5(4|3|2/1/0)7/6/5/4/3/2/1|0|7@lS5/4/3/2/1/0
A7 766 43zl 1af7lelsl4l3lz1lo]7ieis4]3/z1[o[mels5 a3 210
Pusged 1 1 1 111 1111111111111t
Court
[ Poegerve warveform data and show them.

o Cancel u.-\,l

Fig 3-26: 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.

Gronp into Buz Cl+iz

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

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

Tngronp from Bue CEl+T

Ungroup signals from Buses by pressing Ctrl + U.

Expand

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

Eusl

£ Al il

Trigger || Filter '.. N ‘:FJS‘ L
i [
® || =

Fig 3-27: Expand

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

Bus/Signal Trigger || Filter F‘ L .:'\.1]5‘ e
<ol = | = [JUULILULT
£ ] il J M
Collapss P % %
W e s |
PR ] e
- ] %
P ] B
Fig 3-28: Collapse
auto Size
Move Left/Up
Format Bow » Move Right/Cown
Hide
Shia Al
Calor...
Fig 3-29: Click to change the Bus or signal display.
Tip:
Format Row

Auto Size ( it is not available in
Waveform Display mode)
Move Left/Up (change to Move
Left in Listing Display)

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

Changes the display of a Bus or a signal.

Size the signal columns automatically.

Highlight a signal or Bus and click Move Left/Up to move
the signal or Bus up (left) through the list of the

Bus/signal.

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

Hide Bus/signal.

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

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

Eensame

Bus or signal.

35
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3. Trigger

Bus Trigger x|

Bus Trigger | Protocol Analyzes Trigger |

Bus Mame Operator Value
ﬁl?‘ Bus Trigger Setup *.. [Bust = J- =
o :
s Channel Trigger Setup ... ’—(D_atam.m
e X Binam " Decimal &+ Hexadecimal 1 ASCH
il Trigger Fropegty ...
iT Trigger Mark \
57 Don' t Care

High 0K | Cocel | Defak | Hep
Lo

T El
" Rising Edge 1 & 54 3 2 1 ]
e [Pl Ontivi B R W R R H R R
 Falling Bdee i covirs TS 0 (o [ T (o [ e
: oy [PidterContition] B W R R E EH E R
Either Edze Trieee Condivi R () (R ) ER (R DR
. oy |Tilver Condivian) B B B B M MWW
Teigger Condiiod 0 || 5 )| 68 1] 0% 11 &4 | '
Resat oy |Filter Condition B B W R H
Trigoar Conditid B2 | | B0 || B0 [ 80 | [ B |1

|| 3 I Cancal |muﬂu‘| el |

Trigger Property x|

{Trigges Contant| Tri gger Delay | Trigger Range|

Trigger Level Trigger Count
Port A —
TIL ~| s )
Fort B Ohin:1, Max:BS535)

TIL ~| 15 o)

Fort
R
Port D
e

| Cencal Default Help

Fig 3-30: Trigger Menu

Fig 3-31: Trigger Tool Box
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37

Menu Item

Detail Menu & Dialog Box

i3 Busz Trigger Setup ...

Bus Trigger 1'

Bus Trigger | Pratocol Analyzer Triggerl

Bus Mame Operator Walue
i =l |- =]

" D ata Formnat

£ Binary " Decimal % Hexadecimal & AsCI

0k I Cancel | Diefault | Help

Fig 3-32: Set Bus Trigger

See Section 4.1 for detailed instructions.

4o Channel Trigger Setup ...

Channel Irigger Setup x|

T i} 5 4 3 2 1 1}
Filter Condition 3¢ X B &K & ®B X X
[ 7 T [ 50

Filter Condition e

Trigger Conditi 7

Filter Condition i g el
Trigger Conditd
Filter Condition 0 ] 5 e el B2 5 e

i ok I Cancel | Restore Defaults | Help |

Forth

Forth

Fortl

Fortl

Fig 3-33: 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.

Open the Trigger Mark function.

iT Triggzer Marl
See Section 4.1 for detailed instructions.
57 Dor ¢ Care Set the trigger condition as “Don’t Care”
See Section 4.1 for detailed instructions.
== High Set the trigger condition as “High”

See Section 4.1 for detailed instructions.

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

% Rising Edge

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

Falling Edge

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

Either Edgze

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

Reset the trigger condition.

?T Trigger Froperty ...

Trigger Property x|

{Trigeer Content | Trigger Dalay | Trigger Rongs |

~Trigger Level —— —Trigger Count

Port A Iﬁ
TTL - |1.5 )

Fort B Min:1, Max:B5535)
[

Port C

TTL > [i5 W)

Port I

TTL ~| [t5 vl

0k | Cemcel | Defwat | Help

Fig 3-34: Set Trigger Content

See Section 4.1 for detailed instructions.

Tip: Trigger Level
Trigger Content Setup The voltage level that a trigger source signal must
Icon Description reach before the trigger circuit initiates a sweep.
i Decrease There are 4 ports available; each port has the ability to
; trigger position assign different voltages to meet the users’ requirements.
o Increase trigger Use the pull-down menu to choose between TTL
: position (default TTL), CMOS (5V), CMOS (3.3V), ECL and
N/A  Trigger Page User Defined (choose the value of the Trigger Level —
6.0V to 6.0 V).
N/A  Trigger Count
Wk |60% |4 Page !1 VI Count |1 VI
(1) {2 (&)
Fig 3-35: 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: |

Trigger Delay

Icon Description

N/A Trigger Delay

Trigzer Content Trigger Delay ITrigger Rangal

& Trizser Bassl " Delay Time and Cleck
Trigger Page || Trigger Delay Time
lﬁ IZDus

LM"”’ — Min:20us , Max:335.524s)

 Trigger Position |

~Trigger Delay Clock

—

Min:1, Max: 16776191

0% -

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

Hote: When more than one irigger pages ave selected, the trigger
bar disappears from the view.

0K | Camesl | Default | Help

Fig 3-36: Set Trigger Delay

See Section 4.1 for detailed instructions.

J Trigzer DelaylEl_

Fig 3-37: Set up Trigger Delay clock under time mode.

38
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Trigger Delaw| 1000

Fig 3-38: Set up Trigger Delay clock under sampling site
mode.

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

Tip; Trigger Properiy x|
Trigger Content | Trigger Delay Irigger Range |

Trigger Range

Icon Description Bz Satiing

N/A Trigger Range

[Time Sample B2 i [mimute =l

DK | Caneel | Defaml: | Help

Fig 3-39: Set Trigger Range
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4. Run/Stop

[ Single Run E5
[ Eepetitive KEun  Fa
Bl oo EY

Fig 3-40: Run/Stop Menu

| >

Fig 3-41: Run/Stop Tool Box
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Menu Item Detail Menu & Dialog Box
. Click to run once.
s B FS
p Sinele Run See Section 4.1 for detailed instructions.
Click to run continuously until the Stop button is

}} Bepetitiwe Fun FB pressed.

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

See Section 4.1 for detailed instructions.

4
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Izl Select an Analvtic Range

e
-

Moise Filker ...

¥ Data Conbrast, ..

The Zeroplus Logic Analyzer

User’'s Manual V3.05

4 Find Data Yalue ... Chrl+F

J=1 Find Pulse Width...

14 Tobhe Breyvious Edge Fi1

[ Tio ke Mext Edge Fiz

¥ GoToTor
g'm_ Add Ear... Alt+4 Bﬂ# G0 To A Bar A
. Delete Bar... alk+E B GoToB Bar
[}1 Zoom E G Ta More, ..
@™ Hand H
[k mormal ESCAPE .‘

& Zoom In Fg l Binary

X Foom Out F& Decimal

[E] Show all Data F10 [v Hexadecimal
w7 Preyious Zoom 2 A5CIT

Data Format

nm
T Reverse...

witaveform Mode

Lisk Draka Mode

[w  Sguare waveform

Sawkooth waveform

[w AllData

Sampling Changed Dok{Compression)

Data Changed Dok{Compression)

Fig 3-42: Data Menu

fid | | B - | - [100% MEIE

Fig 3-43: Data Tool Box

kK B Te +

Bar Bar Bar Bar

B e 2l |
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Menu Bar: Data

Menu ltem Detail Menu & Dialog Box
Check the box to enable the Analytic Range to be
[*] Sel=ct an Anelytic Renze changed by dragging the Ds and Dp bars with the left

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

width or negative pulse width signal.

x

Muoise Filter: INU”E j

== Woize Filter ... |
-

(5]

Fig3-44: Noise Filter

See Section 4.8 for detailed instructions.

Data Contrast Settings x|

¥ Activate Data Contrast
—Contrast Files
Basic File ILaDocl

=
=

Contrast File ILaDoc2

Error Tolerance

—Conkrask Beginning Point

+ T Bar INDne vI

{~ Beginning of Data

Contrast Result | Error Skak, | -

a0[A0]
a1[41]

=
¥ Data Contrast. ..
[ Roll the contrast waveforms synchronization Pin Assignment... |
b differences
Perform Contrask |
Ok I Close | Help |

Fig3-45: 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.
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m Find Data Value ...

Waveform-Find x|

I Activate the function of Chain-Data-Find

EBusjSignal Name:

Bus1 A Mext | Previuusl Close: I
Eus Them: Find: Min Yalue: Max Value:
|pata =)= ERE [FrrrrFFF

Start Ak: End At: When Found: Statistic
fos =l Jee = s | seatistic_|
|u

Fig 3-46: Waveform-Find Dialog Box without

Activating the Function of Chain-Data-Find
Use the pull-down menu to select the Bus/ Signal
Name:
The list of Find depends on whether it is a Bus or
Signal that is being searched in:
Bus — Choose among =, !=, In Range and Not In
Range (enter the value for Min Value and Max Value).
Signal — Choose among Rising Edge, Falling Edge,
Either Edge, High and Low.
Start At - Choose the position to start our search by
selecting one of the following:
Ds, T, A, B, ect. (select from the pull-down menu).
When Found - Choose A, B or other bars to mark the
position where it is coincident with the set conditions.
Statistic — Show the number of instances of the search
results.
Note: It is available only when searching through a
Bus.

Waveform-Find x|

¥ Activate the function of Chain-Data-Find

EBusjSignal Name:
IEusl j Mext | Previuusl Close: I

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

Start Ak: End At: When Found: Statistic
fos =l Jee = s | seatistic_|
|u

Fig3-47: Waveform-Find Dialog Box with Activating the

Function of Chain-Data-Find
Tip:

The function of Chain-Data-Find is mainly for
finding the data in the packets of Bus and Protocol
Analyzer which have some serial data. For example,
it can start finding with the serial packet segments

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

following process:

waveform-Find x|

I Activate the function of Chain-Data-Find
Bus/Signal Name:
Eiu:-.l 'I Mexk I Previous | Clase I

Eius Ttem: Find: Min Yalue: Mazx Yalue:
|pata == =l e | Eiiiii
Start At End At: ‘When Found: Sictiglie

IDs ﬂ IDD ﬂ IA j Skatistic
IU

waveform-Find x|

[V activate the Function of Chain-Data-Find
BusySignal Name:
IBusl j Mexk I Previous | Close I

Please key in a chain of data with a comma to compart them, for example, 32,45,50,66,

Start Ab: End At: ‘When Found:

Skatistic

IDs d IDD d IA ﬂ Statistic I
IU

Waveform-Find x|

¥ activate the function of Chain-Data-Find

BusjSignal Marme:

IBusl j Next | Previous I Close |
Please key in a chain of data with a comma to compart them,For example, 32,45,50,66,
| 01,02,03]

Start At End At: Wthen Found: Statistic

Js =] oo = [ | Statistic
0

Fig 3-48: Process of Activating the Function of

Chain-Data-Find
T T T ainizl
e Bl hgifipel Gime beBop fos Doy fidas fise mliEE

c2da LI e e T e T
s EEE e T HED . M @R e

Tiape Wlae] 1|
[aegawim Tl oo WY Vo E - |
Tawc el Trigm In & eTaRe el
_I_i'l.ll._-_- ihlrr-.hlu-' L] q.ui:l; Wk H’ b il |||:I|1|u i
= il .. OXLE | ©X1P LA e T e UEM. JORL
‘I" i i T 1
i -il - =l
'-‘il Irn-p-:n—-u-.'\-pu
e .
'| R i T iy
’HII! aea i e -~
el ofg = |- o
|| = F
I e r
sae | |
Bt 2l b 2 = _,_“J

Fig3-49: Function of Chain-Data-Find Displayed on

the Waveform Window
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1 Find Pulze %idth, ..

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.

x
Signal Mame:
I Al j Next | Previous Close I
Find: IMin Pulse Width: Max Pulse Width: Statistic
IIn Range j Il |2 B
Stark At End At: When Found: W
[os =l Jon =l s =l

Fig3-50: Pulse Width-Find Dialog Box

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

Pulse Width for the present single channel. When

users select the options “>”, “<” and “=", they can input
the value of the Pulse Width between 1 and 65535 and
find the Pulse Width in range.

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

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

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

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

Next: It can find the next Pulse Width.

Previous: It can find the previous Pulse Width.

For example: Find in the A1 channel; the Pulse Width

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

below figure:

46
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[ LEROTLES LAS-C CO71EH) B/9 it |
T - i

_(JR;BEQIE-.!'. ..\:.'.X =

=l0i=]
sl )|

[ N (e _4@4«. [t

B O EEE Sy h 0D M- e AR lEELFL R (@ | ek
|tragaer bl 1]

Sode il Bimplay Fon.-T28 Ate -t - A-tETm - |
Terad f0M Trigge Fes @

8 Peais o B-fr - .l

40 YT I = 2
s
x E—
o s P wickh. St =
| —— | J
.M Rt M o i When Found: e 16
il N — ) "
PP 2
L 63 64
L 127 ] 128
 EI— o1 I3 T T 4 ]
Rasdy L=y L

Fig 3-51: Pulse Width-Find on the Waveform
Window

14 To the Frewious Edge

F11 | Go to the previous edge sweep of the indicated signal.

[ To the Hext Edge

Fiz

Go to the next edge sweep of the indicated signal.

Ga Ta

|

Tip:
!ﬁf Go To T Bar T —
E# o To A Bar A — 0
B Go To B Bar 0
Ga Ta More. ..

@ Press T, go to T Bar.
@ Press A, go to ABar.
® Press B, go to B Bar.

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

A Posil5 |+
E Fos:22 |+

Display Fes:10
Trigger Fosi0

A-T=15]v
E-T=22|v

Display Pos:-0 A Pos:15 |+ A-T=15]
Trigger Pos:0 E Fos:22 |» E-T=22|¥
g q

lter —1‘ 563 —1‘ 25 —DI 938 —ﬂl B25 —ﬂl 31z

" |

=

Fig 3-52: T Bar will be displayed in the center
of the waveform area.

I;_'I Select an Analytic Range
i . .

o~ Maise Filter ...

¥ Data Contrast...

P& Find Data Yalue ... Chrl+F
=1 Find Pulse Width. ..
|4 Tokhe Previous Edge F11
] Tokhe Mext Edge F12
Ix GoToT s
F  AddBar.. Alt+A Ak Go To A Bar
ar Ear
o¥ Delete Bar... Al+E B GoToBBar
l} Zoom E Go To More...
& Hand H T
[& Mormal ESCAPE
"% ZoomIn Fa
¥ Foom Ouk F&
[E# Show all Data Fid
w7 Previous Zoom Chrl+Z
[rata Format »
Waveform Mode 4
List Data Mode 3

Fig 3-53: The selected bar will be shifted
to the center of the waveform area.
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+  Add Bar. .. ALt+A |

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.

]

—Setting
CK
N — ox |
Cancel |

Bar Pos Ig
Bar Key |3|

Fig3-54: Add Bar

ald =
T Din fuilimd Yuge Sy s i femie fop ; ] g e
DEM S RRE TAE e | I (o s e o
LrEEErREE WA T oL A @ i
Togp il 7]
et - LT R ] Ll e L (R EE B
Tt v Twr 1 § P 1K1 1-Tal -

| l-u“--i Tuge  filie 3 - -55 ik - “ 1 - 1'1! - 1 e
4

@

o

.

CHm— TR 1R | -"_I
= i~ s

Fig3-55: Add Bar with the number between 0 and 9

=i Delete Bar. .. LIRSy
Ear

Delete a user defined bar.

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

2.Select a user defined bar, and click

on Delete.

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

x

Close |

Fig3-56: Delete Bar Dialog Box
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Fig 3-57: Delete a selected Bar.

T
Tﬂﬂfﬂﬂﬂj

Address 17

v
83 -33.683 -31.883 -30.083 -28.283 -26 483
F Uy I T 1 Y NI T Y A M

R-‘J Zaom E _‘ ‘ | |

-
—

Ti Fig 3-58: To Zoom In, left click and drag

ip: . .
A Zoom-In or a Zoom-Out view will the mouse/point from left to right.

be centered in the Waveform Display

w
. . ? 185 5 894 -4.194 -2.69
Area, and the new zoomed view will L R T S s

be sized according to the available I'I Y _X X X

space on the display. —‘ r{-\_d_d_r_T_S_S__“_ T _______ 1_i ________
-
32,973 28175 23,378 1858

W

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

il

- ia x|
2 o|dh oo [100KHZ =] || [50% =] 4b Page ﬁl

1@ (B xFains] % ML L M@ Tk
{]

[y = A-TeiE - d:

B hails = B=TriS > |

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

When selecting the Zoom function, and

users are pressing and dragging the
left key, the information on the right
corner of the bottom will be changed

and updated with the width of the ol | aliel | 2y

.
Ranty

;

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

Tooltip:

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

Address: xxx (There is no unit with the

address. )

Fig 3-60: To display the Tooltip, left click and drag the
mouse/point from right to left or from left to right.

3 -136.623 131,715

-126.802 -121.888 116,974 -112.06 -107. 146

TTTUUHU I
Uy

{‘"‘? Hand

Fig 3-61: Click Hand, and then depress and hold the
left mouse button to drag.

[} Wornal ESCAPE J

Reset the mouse function to the system default.

2% +| "
A P
“‘R” Zoom In Fd J “ B Pﬁ
¥ Zoom Out Fa ]
y BOOM TV J [ SII:I B TR SIIII 1
Tip:
Zoom In and Out can be switched

by changing the percentage value in Fig

50

3-62: Normal Status
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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

The Zeroplus Logic Analyzer
User’s Manual V3.05

e [20% -]
EI A P

ER
u ., »
VL e e Ry T 1

Fig 3-63: Result from Normal to Zoom In

| 2 10.2% | &

frequency). For example: 3 L P
(1) Each grid is being a cycle; the EF:
zoom in and out is 100%. The time 5 :

of Zoom In and Out wil be Al m* A
presented by the clock of each grid e e B T o e [
X (1/sample frequency).

(2) Each grid stands for the clock of —_—x . ﬂﬂ_ﬂ_ﬂﬂ_ﬂﬂ

100 pieces, the zoom inand outis ~ TTTTUTTTTRTTIT 1T
1% and the time of Zoom In and Out
will be displayed by the cycle of
each grid X (1/sample frequency).

Fig 3-64: Result from Normal to Zoom Out

[ . Sy daini
B e e e Y |

TS0 ST e

L (o] ]

= 3 ror v

[ Show all Data

Fio J :.

LIS ENE K] S—

Fig 3-65: Show all Data

Return to the last zoom.

K Previ ous EDDI’H

Cirl4T J

Binacy
Decimal

'w Hexadecimal
ARCTI

Data Format 'J

Fig3-66: Data Format
Show numerical information in Binary, Decimal,

Hexadecimal, or ASCII format.
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Meaveform Mode

nr
Reverze. ..

F Square Waveform

Sawtooth Waveform

nr
Rewverze. ..

F Add Bar... Altth i

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

& Hand K

[k Forma ESCAPE

& Zoom In Fa

L Zoom Out Fa

@ Show a1l Data Fi0

k7 Prewious Zoom CirltZ

Data Format 3

J
Reversze. ..

List Data Mode D [w Square Waveform

Sawtooth Waveform

Fig 3-67: Square Waveform

#, Add Bar. .. FAREEY _\_/_\_/_

i Delete Bar.. KLt+E \_{
Q. Zoom E

& Hand i

[k Hornal ESCAFE

"‘: Zoom In Fa

2 Zoon Out Fa

Iﬂ Show all Data F10

vy Previous Zoom Ctrl+Z

Data Format »

[J
Reverze. ..

List Data Mode Y Squere Yaveforn
[v Sawtooth Waveform

Fig 3-68: Sawtooth Waveform

¥, hdd Bar... Altth e
B-agDeleteBar... ALttE L Ly L Ly L
[}1 Zoom E

{“’? Hand H

[k Formal ESCAPE

“m Zoom In Fa

¥ Zoom Out Fa

@ Show all Data Fio

w3 Previous Zoom Ctrl+Z J

Data Format 3
d oo BRSO

List Data Mode 3 ,7 e Wereffom
” Sawtooth Waveform

Fig 3-69: Reverse
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Tip: |
7 6 5 4 3 2 1 a
This function of Reverse is to Peta L OO CC O
. e O CCCCCC
reverse the collected signal. Change pic FEFF I F
. . ptc OO CCC DD

the High Level into the Low Level,
2273 il i i i i il
change the Low Level into the High P o v o
A il il il il il il il
Level. The Reverse of Waveform Mode pitH FF -
. . o IS il il il il il il il
displays with the dashed, so it is easy

27 T il el i i i i il
to distinguish. LSRR R R R
R il il il il il il il
L il il il il i i il
A I il il il il i il il
mio TECFCEE
LI il il il il il il il

select Al | Clear all | Canicel |

Fig3-70: Reverse Dialog Box

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

Clear All: There is no signal to be reversed when
clicking this button.

OK: Start the function of Reverse.

almixd

fa tils baitipa 1 R g B e alete
DER 8 =E K a;.nﬁ - S [ o =] raee [T
:"‘-‘::.;Fi[squ s FrrrrrR e [EEM mE | i
[ s M8 CCCCCCCr
el = T e
L T el T ol ol ol il
?— = mt FFFFFPFCFCF
mE CEFEECCE
sk me¢ FEFEFECE
s oLl i ol o i o
P T ST G L R —
L2 8 | SR T b ol ol o
o e FFFFFECECr
mL FrErrrrrr
e mw FCFFPFCCF
= PR L T
e mo CFFCEEEE
| {ac Ll o ol o o ol ol ol o
o it | cwwst [ ] e
c— ) R T = m|
= = ]

lefis efasd e baba b 3edi Lels Wi
O @ %K 3 A
Rl 11 L e - B T

Fr e

— ap ehal | sils) 4 o

(%] s

Fig3-71: Reverse Function Displayed in the Waveform
Window
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Li=t Data Maode PJ

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.

L I S

)

] To the Mext Edge F12 BO |B1 | B2 | B3 | B4 B5 | BE BT (GO C1
GoTo Nrarars s\ ¥ 7\ ¥

-4
-4, Addear O N M N
o Delete Bar... Al+B plojof[o[ofo[olalo]0
o(fo|o|o0|ojo|{oj0|0fo
[ e e |ofofo|ofolalola|n|n
ofo|o|o|ojo|{ojo|0f0
& Hand Alo|ofofofojojo|o|o|o
[k mormal escaeE |00 B0 8 g
go(o |0 |0 |ojo|{ojo|0fo0
"% Zoom I B lofo|ojofojofo|o|o|o
K ofo|o|o|ojo|{ojo|0f0
ot ZOET U ol fofaofaololalalalolo
| show all Daka A o|o|o0|o0fojo|0|0|0]|D
. Presious Zoom aiz {0 [0 B 0|0 Bl En
IR e
“aveform Mode 3 g 8 8 8 g 8 8 8 8 8
olalaolalalalalalplyp
Qv Alpaa 0|0
ol 1 1 1 ololo Sampling Changed Dot{Compression) g g
1|01 {1 {1 jojo|f0 Data Changed Dok{Compression) oo
L T O B R A 1} o0
111 o1 1 o|ojo (o |0 (0|00 0|0 0|0]D
g1 |of{1(+jojofo0fo (0|0 |0|0|O0|0|0|0f0
tltofltolt it tojofololololololololololo

Fig 3-72:

List Data Mode: All Data, Sampling

Changed Dot (Compression) and Data Changed Dot

(Compression).
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6. Tools
I x|

-' Shows Time of Waveform
. Color Setting...

Commen Setup | Toolbarsl Shortcut Keyl At Savel

—waveform Display Mode
U2 Bus Property..,

aw Refresh Protocal Analyzer

" Time Display

e Memary Analyzer ...

7 Frequency Displa
B Multi-stacked Logic Analyzer Settings... 4 BRI

| ~nlog avefarm —RulerMode———————— ~Waveform Sefting
" Regular Rulsr ‘waveform Height |40 =
& Time/ Sampling Site Fuler [ Font Size 12 -
r— Correlated Setting
v Auto-Close V¥ Open/Close Compression Warring
™ Show Gridine
[+ Show Todltip Iv Open/Close Double \Warring
— Data Proce:

‘what do pou want to show when you press the Stop during the
Tuhhing ?

% Keep the Present Data  Read the Captured Data

7 Check for Lpdate Bestare Defaults |
QK I Cancel | Help |

Fig 3-73: Tools Menu

[ @» | Height (40 ~

Fig 3-74: Show Time/Height Tool Box
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Menu Bar: Tools
Menu Item Detail Menu & Dialog Box

Commaon Setup | Toolbarsl Shortcut Keyl Auta Savel

—Wwaveform Display Mod,

ol ampling Site Displag

" Time Display
" Frequency Display

— Ruler Mode—————— "W aveform Setting
" Regular Ruler ‘Waveform Height |40 =
& Time/ Sampling Site Fuler ™ Fort Size 12 =
— Comelated Setting
¥ AutoClose ¥ Open/Cloze Compreszion W arring
™ Show Gridine
¥ Show Toaltip W Open/Cloze Double W arning
— Data Proce
what do you want to zhow when vou press the Stop during the
unning?

& Keepthe Prezent Data ¢ Fead the Captured Data

¢ Check for Update Restore Defaults |
ak. I Cancel | Help |

Fig 3-75: Customize Dialog box

See Section 3.4 for detailed instructions.

1I

Common Setup  Toolbars I Shortcut Key | Buto Save |

— Toolbar

[w] Trigger

un/Stap
[w]5.ampling

[w] Trigger Content Set
[w]Dizplay Mode
[w]'windows

ouze Pattem
[W]Zoom

[w]D ata

[w] ShowTime/Height
[w] Trigger Delay
[w]Font Size

Ok I Cancel | Help

Fig 3-76: Toolbars Setting
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x

Comman Setup I Toohar:  Shortout Key | Auto Save I

Commands: Current Feys:

1ty Assign

Capture "indow...
Cloge
Dielete Bar...

Remove

il

Reset Al

F2
F3 Hl

Currently affected to : Select Mew Shortout Key:

et ey

Description:

+ E? Add Bar

Bar

Ok I Cancel | Help

Fig 3-77: Shortcut Key Setting

x

Comman Setupl Toolbarsl Shortcut Key  Auto Save |

File Mame: ILA
Save Path Namne:

Dty Documents\La Data | |

Repetitive Bun

) D ata Display Menu Renewal Mode
Tirme |nterval:

& Every Renewal

|1 I B VI
" Orly Display the First File

ak. I Cancel | Help

Fig 3-78: Auto Save Setting

See Section 3.5 for detailed instructions.
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Show Time of Waveform

:000000-0000) — [LaDoe3:1]

iun/Stop Data | Tool= Hindow Help

& Ri[o@ & Iﬂ [¥ Color Setting

" Display Ec L

Bar

|-ww “ [50% -
L | B @

Trigger Be U3 Buc Property. .

T B E@ Refresh Protocol Anslyzer
1lter .

=i

Bl

| nallog WeweEorm

\ s Memory Analyzer..
g Malti-stacked Logic Anelpzer Setiings ..

A-T=15]+
B-T=15+
136 957 —13(

UL

bl2l2]z]2]2]z 2 22 2 2 2]z ]2]2]2 [z |2 2]

(B lalala]

[=[=]=]=] =

alalalelal

8 8 8 8 8

16 16 16

32 32 |
64 |

Fig 3-79: Show Time of Waveform
under Sampling Site Mode

H:000000-0000) - [LaDoe3:1]

Run/3top Data | Tools Window Help

Rl €7
Display Fe
Trigger Fc BUS Bus Property. .

F i@!_ Refrech Protocol Analyzer

Filter

‘ m E Customize .

Color Setting...

| | -&Isn%_-
LB e sl

& = T = 300u:

5

 gm Memory Analyzer. ..

. i Multi-stacked Logic Analyzer Settings. ..
W /nslog feveforn

B - T = 300us

ms ’002 739ms ’002

U

% || aoliclacholachohckoclackockohioladholzohol
H a0 80us|80us|80us |80us|80us ‘80us|80u5|80u5 |80usk
_ 160us  160us 160us 160us 160us

=~ |l 320us 320us 320us

| B840us 640us [
- 1. 28ms [

Fig 3-80: Show Time of Waveform
under Time Mode

Color Setting. ..

Color Setting 5[
Warkaround |W’avefo|m|
Mame | I Relating | Calar -
‘avefiomn B ackground r
List Background 1 r
List B ackground 2 r
Cursor [l
Grid i
Unknow Line r ]
D efault Bus [ I
Bus Test C
List Text C I
Time Text r | |
Bus Errar r ]
Eius Error Text r
iy =l Fikar Rar [ I hd
Hii | ¥
Frevie
o o oo After the background is
— o o oo altered, corresponding colar
o0 0 v automatically change
9 1 11 according to the contrast
ratio .
‘when being printed the
F# background iz white
Ok I Cancel | Default | Help

Fig 3-81: Color Setting
See Section 3.6 for detailed instructions.
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EUS
3 Fus Froperty...

See Section 4.5 for detailed

instructions.

Bus Property ﬂ

—i@eneral Bus Setting

{+ General Bus Calor Config ... |

[~ Activate the Latch Function an X

IRising Analysis e I

—Prokocal Analyzer Setting

= Protocol Analyzer Batrameters Config)... |

) ZEROPLUS LA TIC MODULE 41,08

i ZEROCPLUS LA SM 2,0 MODULE Y102

i ZEROPLUS LA PM 1,1 MODULE W1.04

) ZEROPLUS LA 3-WIRE MODULE v1.01

) ZEROPLUS LA HDGQ MODULE W2.05

¢ ZEROPLUS LA I2C(EEPROM 24L%) MODLLE ¥1,03

¥ | ise the DsDp Find I

Mare Protocol Analyzer:  hktpe [ v, zeroplus. can, by

Cancel | Help |

Fig 3-82: Bus Property

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

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

Activate the Latch Function: Activate the latch function.

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

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

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

Bus Property 1[

—iGeneral Bus Setting

" General Bus Color Canfig .. |

™| Ackivate the Lateh Funckisn A0 i

IRising Analysis 'l
Farameters Config)... |
i~ ZEROPLUS LA IIC MODULE ¥1.08

i~ ZERCPLUS LA SM 2.0 MODULE ¥1.02

i~ ZERCPLUS LA PM 1.1 MODULE ¥1.04

i~ ZERCPLUS LA 3-WIRE MODULE ¥1.01

i ZEROPLUS LA HDQ MODULE Y2.05

i ZEROPLUS LA I2C(EEPROM 24L%) MODULE ¥1.03

—Protocol Analyzer Setting

[¥ Use the DsDp Find

More Protocol Analyzer:  htkp: (e, zeroplus, com, by

OF I Cancel | Help

Fig 3-83: Find Editor Box
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ulu

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

Bus Property x|

—&General Bus Setting

¢ General Bus Zolat Eonfid)..« |

I~ | Ackivate the Latch Function a0 e

IRising Analysis 'I

—Protocol Analyzer Setting

% Protocol Analyzer Farameters Config|. .. |

i ZEROPLUS LA IIC MODLULE 1,08
~ ZEROPLUS L& I2C(EEPR.OM 24LK) MODULE ¥1.03

¥ Use the DsDp Find |1

More Protocol Analvzer:  http: ffwn, zeroplus. com., bw

[e]4 I Cancel | Help |

Fig 3-84: Find Result

Refresh Protocol Analyzer interface.
ay Refresh Protocol Analyzer

See Section 4.10 for detailed instructions.

|
;Illil Reset | Refresh | Merge. . | Import.., | Export... | Option. .. |D\splaymlaratmn
BuUs1(IIC) |
Address | Write data Read data =
1] 1 2 2 4 S [ 7 8 E) 10 1

0x0

ololo

s Memory Anslyzer... ‘

0x50
060
0x70

J bof™

Fig 3-85: Memory Analyzer Interface

See Section 4.11 for detailed instructions.
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Multi-stacked Logic Analyzer Setting x|

Stack Type
f* Memary Stack

" Channel Stack

Pleasze select the Logic &nalyzer for stacking

M1 5/N:000000-0000

[C1M2 5/N:000000-0000

[C]#3 5/M:000000-0000

& Multi-stacked Logic Analyzer Settings... [1r44 5/M:000000-0000

— Senchronous Channel

Al -

—Senchranous Trigger Condition
IFlising Edge j

)8 I Eancell Help

Fig 3-86: Multi-stacked Logic Analyzer Settings Dialog Box

See Section 4.12 for detailed instructions.

P IERDFLIS LAF-C

OD0000-0000) = [LaBocl]
r Boditg Qs Iels Tinde m,
[ hmalog Hevetorn | D2 @|S||% & # & & w8 » O] [x s e rooki: || [ o] r-‘.JT
| BEl_EI:’:’i__k&e{';ﬂ_Ivilnx AR EEEL N 1@ il

Tesgger Deley[ 1|
Tlp [ Seadect Bisphar Posid B PeseiS = A-T=8[" =]

Tanal 2040 Trd gewe Posih B Pezid5 v B-T=35 "

baffigal || Trigper || Fidea

When the function of Analog = M [=T[=F

£

Waveform is activated, the

£
Analog Waveform will be =
o

displayed in the waveform area i

of the General Bus’s

sub-channel and take the space o -
C— T TR O 1 &

of four channels. And four sub-
Fig 3-87: Analog Waveform Diagram
channels won’t draw the
The function of Analog Waveform means that the
waveform. It notes that the
Display Mode of Bus Data is not the Pure Data Mode, while
sub-channel of the General Bus
it displays data change with the curve which looks like a
must be more than four
waveform, which, in fact, is a curve to describe the data
channels.
change. So it is called the Analog Waveform.
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7. Window

@ Waveform Displaw
Lizting Display
Hot Hews Window F

Cazrcades
Horizontal
Vertical

v 1 Lallacl

Fig 3-88: Window Menu

el | G

Fig 3-89: Window Tool Box

i
'I
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Menu Bar: Windows
Menu Item Detail Menu & Dialog Box

B8 File Bus/Signal Ti

E=-IEE
isting Display
=
&)o@ Mot Fews Windaw b P E¥ 8
Trigger Dalayl 20us | z a
ascade A
Scaleizbus Dizplay Pos:Ons
Total :40. 96ms B Fomelss it aoriall
Vertical
: Bus/Si gnal T Filt
@ Wavaform Display el TEEET || AN N TR o f Laboet R
20N N pEpEy e
&2 iz g g
w3 Mo
oMo " g
£45 # #

Fig 3-90: Display Signals in Waveform.

£ File Bus/Signal Tngger Bun/Step Data Tools | findow Help

SETTCICEL I F DN T e
= Listing Display
= - H v oAk |
oo d IR < fid Hot Fews Window b pr Er
Trigger Delay| 20us | P
aseade A
Seale 20us Display Pos:Ons Mot aomtal
Total:40. %6ns Trigger Pos:Ons oxizon
Vertical
WM A2 |43 (At a5 |88 B8
Address 1 Laloel:1
: : : rarars rarars & s
Listing Display
| 15 T |1 001 1|1 | T 1010 0100 0
14 L I I A O O
-13 tflofr|a|t|t|t|t]ofolala|o|o]|n
-1z ot 1ot fr|it|alalo|ofolofo
-1 t [t |o|t|t|t|1|ofofalo|n|o]|p
-1 oo ot |t fr |t |o|o]o|ofo]ofo
-9 tflofao |ttt |t |t]ofolala|o|o]|n
-3 ot ottt f{t|t|o|ofa|n|ololo
=7 1 1 a 1 1 1 1 1 o 0 a 0 o a 0
-6 oo 1|t fur |t |o|ofo|ofo]ofo
-5 tflofr |ttt |t |t]ofolala|a|o]|n
-1 ot 1|t |ttt |t |o|ofa|n|ololo
-3 o|ojofofojofolofo|o|o|ofo]ofo
-2 t|lofola|ofo|o|ofofola|a|o|o]|n
-1 olijofofolofolalojalofofolofo
Tl T S S I A I I I M
1 T[0T [0 [0 [0 [0 [0 [0 [0 [0 [0 ][0 0[O0
H tfof1|afofo|o|ofofola|la|o|o]|n
3 o |11 |ofojofolalo|o|a|n|o]ofo
4 1 1 1 0 o a 0 a o 0 a 0 o a 0

Fig 3-91: Display Signals in Listing.

Hot Hews Window k

@ Waveform Display
Lizting Dizplayw
Hot Hews Window Turn On

Tip: N
. Cazcade |7 Hews Actiwity
To let online users learn the Mori ot ol v Profuction Fers
latest news, we add the et
Running—Text Ads Function. L LaDocl:1
2 Lalacl:2

Turn On: Start the Running-Text
Fig 3-92: Hot News Window and the Pull-down Menu

Ads function.

News Activity: Let users learn

the activities of our company.

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

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

process plays repetitively.

T ZomeLs LAk
D Eils Egals:

=181

oeasas Wijamﬁﬁzaﬂaﬁiawmt
IDEE II‘SUQ R B e e AL -
Teiggor Delar| =T e .
Tt ::?::::: B oo e B-Tai|r Z:
bastioa | micoe | mne B, _'Iﬁ:'-“_ - B "y “,.1-‘. BB
- g s g
- N EXpEpujupapuN AR EpERapy;
s -] =
L ] ®
— FMau = ]
- = = | |
L -] = |
L ] B’
L = B |
;‘w |eial | wlal | xfln Ll = Im__l:l'.

Fig 3-93: Display Hot News Window on the Software

Interface.

sefully launches out La bo tHE

Fig 3-94. Running-Text Ads Interface

!_5: Packet List

B ble oo T bt B Tole Tute e Ziea
Tlp ]Dsnl&|iﬁhﬂ-r‘m]b» 1| o v%mm—lﬁmﬂ)mr
: (EN=NEN DRI B rra S A - R
. . Tragger belm] 1|
Setting: Set up the packet list. T it P SEmr saisie 5
batip || Tricow | Fidve | )
Refresh: Click it, the content in _ FHIE ']!. (T {"‘;‘: ([
O IHHHHH | Hﬂlﬂﬂﬂl ﬂ1| HHH
the packet list will be refreshed. -
P i = || = SIﬂﬂJ UL uuy
Export: Users can use the el = f| = r
o .
fragment to work, record and : I —_— -
analyze the packet list data. As T
2 | Bl (Gerwer ) 1013
Export, according to the packet Lenath |
p g p {1 i o
list arrangement, it exports the e ' b
Fig3-95: Display Packet List
text file and csv file.
Synch Parameter: Open the
Synch Parameter Setting
dialog box.
algia
Dis Epified Toge l-'I.lrI in [mih Timie felp
DEEAaREs AR e i':ic" T [ ! -a-l“ns ELTa
HIJIE.IIH Bl L] R T s
Cascade |

Fig 3-96: Cascade Workspace(s)
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b ZEBAFLNG LAF-C (X3 N 000000-0000) = Labecs =k
Bile BwSiowd Trigw Beiten Duta Deols Rinder Belp _— .
DEW & ®E N . 7 B b0 | [ i 2] o e e ]
T =TT 1 s L e I
Trigger Delay]
=100 =] =12l =]
el Pimplay Fon A Fon -1 [w A-T= 25 sA -3 =230~ (1ed Displuy PoziA FanoiS [ A= T2 15[~ -F= 30 =
. WLEME Trigpar PascOl Pas 6 = B = T2 06 |Compr-Batecfe | WOME Trigeer Panill Posilf [« 0= T 15 | LCoapr-futaiFe
Horizonmtal bt | Teicee | T |l W 5| balbiod || Triger || it Wl Bs, -
tu-n F(IEY 'I'“ I IEY
£H = = £u = 4
Py ® &’ = s = B 5
. v
=191 x| _ =l=lx
Bad Displar Pas:Ok Poscnlf = A= T2 18 (5= 0 =20 = [lo:t  Display Pesith Pescoi$ = h= T = 152k =$= 30 =
WL E Trigeer Fas (8 Pas15 v B - T 15 [wCompr-Rate Mo |ub OME Trigeer Punil BasclS v B T3 15 | sCoprekate B
pasigd | trieew |t Bel W gloollo]l mwmian |t | rie . E
o'H-n B Ao | = =)
E £ B B E Fu = 4
s B B - s B B -
. Lol | eflab | vl LIJ»“ Leilal | wflal § vlla) ll—A!J
Basdy [ Eadt | o s
lQlx
Bile Buaffigal Trigr Bmfites Bits Tesls Bisdw Hils
DR S |&A % - 20 T w e =] e[l o] G (50X 2] 4 Pace 1]
RN EC D o[- = frome -] pepIe._ M |30 e | Baien
| Teigger Delay
=101 2 =l0lx)
gl Bunplay Pen: Paa:=IS w A =T =15 sA= Bz 3} » i) Bisplay Fen:OR Pon =] =
0M Triggw Pous Fun1S = B~ T2 15 wComprbate e || (0340 Tricesr Panch Fan 18 = BT 5 05 Comprture B
e o e O e -~
Mo [ =4 =} - t'n 9 EY
S 24 = A un = = |
i = fme = B — Fae B
Verteal | A K
P = = # ML =
L B B — FEs B
L ® B L =
£ = = o osa =
et 3 18 1 5 OIS
Basdy [ (Bt | o

Fig 3-98: Align Workspace(s) Vertically

] YWait ~

|Normal v

Fig3-99: Stopwatch Function

Stopwatch Function:
The function will show at right

screen while sampling data. It

corner of the bottom of the

times from users pressing

the ensured key at the Bus Property dialog box to Bus

insert sending back analyzed data. Please look at the left

figure.

It has five functions as following:

Time of waiting for triggering, Time of triggering success,

Time of sampling data, Time transmitted to computer after

sampling data finished and Time of Bus data overloading.
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8. Help

Logic Analyzer Help Fi
Kayvboard Map
Report a Froblem
? About ZEROFLUS Logic Analyzer
About ZEROFLUS More FProtocol Analyzer

Fig 3-100: Help Menu
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Menu Bar: Help

Detail Menu & Dialog Box

Menu Item
P el =i
S —— F1 Tt i | bk b |

¥, il F om0 e Ll
EL L1rr

EL TR

= W bk o e g

Locic Cub
< Istircomy
”jbl‘:l- @miﬂﬂmm P.d.lnunl

Fig 3-101: Open Logic Analyzer Help file.

E? Hot Key View

Keyboard Map

Fig 3-102: The Table of Keyboard Map

Report a problem to the service e-mail at:

Report a Froblem

service_2@zeroplus.com.tw

About ZEROPLUS Logic Analyzer x|

LAP-C Series
FHAERGARALS Version : Standard ¥3.04.01(090306)
o ercplusTechnalogy Goubtd: | o inO0G-0000

r~The: Information of the: Yersion
Mew Feature:

- Find Pulse Width

--- Analog Waveform

--- Software Information Display For ZEROPLUS LAP
--- Chain-Data-Find

--- Reverse for waveform

--- Memory Analyzer

® About ZEROPLUS Logic Analyzer
--- Multi-stacked Logic Analyzer Settings

Bug Fized:
--- Detailed description invites reference "ReadMe”

Detailed description invites reference company website
Copyright{C) 1997-2009 ZEROPLUS TECHNOLOGY CO,, LTD.

Website: http: /v, zeroplus, com, bw

Fig 3-103: Copyright About ZEROPLUS Logic Analyzer

Open the website of Zeroplus Technology to know more

About ZEROPLUS More Frotocol Analyzer

modules.
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Tip:

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

software version.

ZEROFLUS Logic Analyzer

ZEROPLUS®

LAP-C Serial Standard V3.05 (090331)

Welcome to use ZEROPLUS® Logic Analyzer. The
document meludes the version information of the software.

New Functions
Emphatic Functions
Modification Functions

sSN1doy3az @

=l
[¥ Show tips at Startup Close |

Fig3-104: Software Version Information Display Window
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Menu Item

Detail Menu & Dialog Box

Right Key Menu on the Bus/Signal
Column

Tip:

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

same as those in the Menu Bar.

n[* Sampling Setup ...
J’.\, Channels Setup ...
EBUS

i Bus Property ...

E fnalog Waveform

Group 1nto Bus Cirlti,
Unzroup from Bus Ctrl+U
Add Charmel ...

Copy Chanmel

Dlelete Channel
Delete All Chanmels
Restore Default Chanmels

Format Row 4

Kename

Fig 3-105: Right Key Menu on the Bus/Signal

Column

EUS
BUs] Eus Fraoperty ...

Bus Properky x|

—iaeneral Bus Setting

% General Bus Color Config ... |

[~ activate the Lakch Function a0 i

IRising Analysis 'l

—Protocol Analyzer Setting

" Protocol Analyzer Barametets Config)... |

1 ZEROPLUS LA TIC MODULE Y1.08

1 ZEROPLUS LA 5M 2,0 MODULE 1,02

© ZEROPLUS LA PR 1.1 MODULE Y1.04

= ZEROPLUS LA 3-WIRE MODULE V1,01

& ZEROPLUS LA HDG MODULE V2,05

1 ZERCOPLUS LA I2C(EEPROM 24L5) MODULE ¥1,03

¥ Use the DsDp Find |

More Protocol Analyzer: bbb e, zeroplus, com. by

Cancel | Help |

Fig 3-106: Bus Property

Add Charmel ...

Add Channel |

Channel: I,.:.,D j

Cancel |

Fig 3-107: Add the required channel in the
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Bus/Signal column.

Copy Chanmel

ZERDPLUS Logic Analyzer x|

' E Do wou wank ko copy the channel 7
*
Cancel |

Fig 3-108: Copy the selected channel in Bus/Signal
column.

Delete Channel

Delete 411 Channel=

Restore Dlefanlt Channels

ZEROPLUS Logic Analyzer |
' E Do vou wank to delete the channel 7
L]

Zancel |

Fig3-108: Delete the selected channel in

Bus/Signal column.

ZERDPLUS Logic Analyzer x|

! E All the Buses and channels will be deleted. Do vou want to conkinue?

Cancel |

70

Fig 3-109: Delete all Buses and channels in

Bus/Signal column.

ZEROPLUS Logic Analyzer |

1] All the Buses and channels will restore ko the default, Do you want to continue?
LY

Cancel |

Fig3-110: 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 is similar
to those of the Data menu.

The menu adds the functions, such as
remembering the last setting conditions
in the Waveform-Find dialog box, Place
Ds and Dp, Add Bar in the waveform

area, and so on.

B4 Find Data Value ... Ctrl+F

Tip:

Remember the final conditions:

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

figure in the right column.

ﬁ Find Data ¥Walue ...
51 Find Pulsze Yidth ..
Go Ta
Flace
g-m_ 444 Bar

Ctr1+F

R: Zoom
{""? Hand
W Hormal

ESCAFE

@ Show all Data

w Previous Zoom

F10
Ctrl+Z

Data Format

fawve Mode

Color ...
Bu= Data Color. ..
Busz Single Data Color. ..

Fig3-111: Right Key Menu on the

Waveform Area

Waveform-Find

™ Activate the Function of Chain-Data-Find
Bus/Signal Name:

| - Mext | previous | close |
Bus Item: Find: Min Yalus; Max Value:
[oata =)= EAE [FrrrrFFF
Start At End At ‘when Found: it
IDS j IDD j In j Statistic
o

Fig3-112: Waveform-Find Dialog Box

Waveform-Find

™ Activate the Function of Chain-Data-Find
Bus/Signal Name:

[ -| ot | pevos | cos |
Bus Item: Find: Min Yalus; Max Value:

[oata =)= EAE [FrrrrFFF

Start At End At: ‘When Found;

[os =] fos =l Il

Statistic
o

Statistic
l—

‘Waveform-Find

I~ Activate the function of Chain-Data-Find

Bus/Signal Mame:

st Mot | Previous | dlose |
Bus Item; Find: Min Value: Max Value:
|pats == ERE [FrrFFFFF
Start At End At: When Found: Statistic
IDS j IDD ﬂ I’q j Statistic
a

Fig3-113: The Result of Finding the Former Set

Conditions
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Place A ar
Place B Bar
Flace b Bar;
Flace Dp Bar:
Place More...
Tip:

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

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

For example, Open “Select an
Analytic Range”, select the special
position is “-10”, and then select “Place

Ds”. See the figure in the right column.

+  Add Bar
Bar

Tip:

When the mouse is located at a
special position on the waveform area,
click the right key to select the Add Bar
function; a bar will be added
automatically in the special position
according to the sequence of the word
and color. See the C Bar in the position

“5” in the right column.
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Fig3-114: Place Ds Bar
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Fig3-115: Add Bar on the Waveform Area.
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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 3-116.

BosfSi gnal eiager || Fiteer || TR 5.:/5: g | v || I —
[ activate the function of Chain-C } ™ Activate the Function of Chain-D
& s Bl Bl pgysignal Mames = pust L ] = | A —
Bust
= Bus? pd P i 5
a0
&1 ; a1
£ B Bl ped pd 52 PN | | sz
£3 a3
B4 . . Busz
# B2 B2 ] ] 65 sz ] B1
B6 62
&7 . B3
B ® P 0 LEIE| O E
i (s B5
cz e
£ B4 B B ] c3 H Bus2 pd ® 67
o4 I |co
[=t
cs
#5505 | ] e e # Bl Bl ] b2 S
oo P e S
- # B2 B2 | ] 5
Fa: - b gé =
D3 7
B3 B2 ] B o]
# B B b b4 g; p=d pad o0
D5 D2
& ] L] D7 - # B4 B4 | ] [ ] 03
Fig 3-116

Step3.Choose the character for Find. The list of characters depends on whether it is a Bus, Signal, or the protocol
analyzer such as IIC/ UART/ SPI, etc., which is being searched (See Figs 3-117, 3-118, 3-119, 3-120, 3-121,
3-122 3-123, 3-124 and 3-125).
General Bus: Choose among =, =, In Range and Not In Range (Enter the Min Value or Max Value).
Protocol Analyzer: Choose the segments bits of the protocol analyzer (Select the protocol analyzer

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

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

£ x
™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
| Marne: 2!
C A3 - Mexk I Previous I Close I A3 hd Mext I Previous I Close |
E“:é Min Yalue: Max Yalue: Bus Ttem: ( Find: in Yalue: Mazx Yalue:
AL =1 [FrerereF [pata || [risingEdge =] [FFrFeFFE
AZ ) -
(M wWhen Found: Sfalisie Start Ak: Enaning Edg Thén Found: Sidisite
SESZ ] m Statistic e E E't""_‘Ef Edge = Statistic I
B1
B2 o IU
B3 —
Fig 3-117: Waveform-Find Dialog Box of the Logic Signal
£ x

I activate the Function of Chain-Data-Find

BusjSignal Name:

[ Activate the function of Chain-Data-Find

BusjSignal Mame:

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

Fig 3-118: Waveform-

Taveform—Find

I activate the Function of Chain-Data-Find

Find Dialog Box of the Logic Bus

I™ Activate the Function of Chain-Data-Find

x|

malame: lame:
Iext I Previous I Close I w j Mext I Previous | Close I
Min Yalue: Mazx Walue! ind: Ilin Yalue: Max Walue:
o [FrrrrrFF WRITE =l - = [FrrFFRFF
e ok e i‘[[)’?)RRTESS }1 AL When Found: SiHie
Statistic s 5' d IA j Statistic I
IU
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75

™ Activate the function of Chain-Data-Find I™ Activate the function of Chain-Data-Find
[arme: &
Az l j Mext I Previous I Clase I m j Next | Previous | Close I
Min Yalue: Max Yalue: Bus Ttem: Min Yalue: Max Walue:
| |FrrFFFFF |WRITE [FrFFFFFE
‘when Found: Sk Statk AL i Found: Sl
m Statistic s = d Statistic
IU
Fig 3-120: Waveform-Find Dialog Box of the IIC Signal
I™ activate the Function of Chain-Data-Find I™ Activate the function of Chain-Data-Find
MEmis rEusﬁSAgadName:
TxBus ) = Mext | Previous | close | | |TxBus ) =l mext | Previous | chse |
Ni\v;S Min Yalue: Max Yalue: o Find: Min Yalue: Max Yalue:
I [rerreer [sarT |- = | [FrrFrFFF
- LMK i
when Found: Statistic at: ‘When Found: staistic
THD{AD) 1 DATA
R Bus & -l ﬁl 00D PARITY | |A =] m
RED{ALY l— STOP |U
g ERROR-D v
ERROR-1
Fig 3-121: Waveform-Find Dialog Box of the Protocol Analyzer UART
zn x
[ ictivate the Function of Chain-Data-Find I™ activate the function of Chain-Data-Find
B : BasiSTeHage:
] et | previews | clse | [(rm oy ) =] Mext | Previous | dlose |
Min Yalue: Maix Value: Bus Them: T MinPasition: MaxPosition:
El [FrrrFFFF IData = |Ris‘ng Edee ||| [Frrrerre
WhenFound: | D - snaciee | N Statistic
: 8 en Found: .
. r— Statistic e |
RXD(AL) bs A
Fig 3-122: Waveform-Find Dialog Box of the UART Signal
zl £
I™ Activate the function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find
| Name: —Brssignal Name:
CMOSI > hest I Previous I Close | = et I Previous | Close I
:? Min Yalue: Max Value: Eus Item: Find: Min Yalue: Max Value:
:g = [Frreeee funkriow - |- = [FrrrFeFF
Statistic DATA Statistic
‘when Found: 1 :
SCKIAD) I e — Ak ‘when Found:
SE(AL) ] IA = _Ia B o j ﬂ I"‘ j Statistic I
DATA(#2) — : "
IS0 U
SCK(AD)
Fig 3-123: Waveform-Find Dialog Box of the Protocol Analyzer SPI
™ Activate the function of Chain-Data-Find ™ Activate the function of Chain-Data-Find
BusiSi Me: BusySigonal blame:
SCKADY - Mext I Prewnusl Close I I SCECADY v\ Mexk I Previousl Close I
2? Min Value: Max Value: Them; Find: Min) Value: Max Yalug:
Qg _;I | [FrrrrFRR | | |rising Edge =] | [FrrFFFFF
when Found: Stalistic . Endg e, ] Statistic
m Statistic o = | ﬂ Statistic I
DAaTA(AZ) —
MISO p \ ) o
SCK(AD) e
'
Fig 3-124: Waveform-Find Dialog Box of the SPI Signal
™ Activate the function of Chain-Data-Find I Activate the function of Chain-Data-Find
ﬁl Mame: Marng!
5P1 j Mext I Previnusl Close | ( i;:; g j et | Previous | Close |
Bus Ttem: Find: Min Walue: Maix Value: Bus Item: Min Yalug: Mazx Value:
] Joo |FrrFRFFR [pata == =] Joo |
When Found: Statietic Start At: End! Her Found: Statistic
j IE ﬂ Statistic s = 1!-|. i ﬁ Statistic
Address: 600 o Address: 600\ / ID

Fig 3-125: Waveform-Find Dialog Box of the Bus Item of the SPI Signal
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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 Statistic to show the number of instances of the search results.

Note: It is available only when

searching through a Bus.

Scale:0. 1880376 Display Pos-983 APos-4983 |v A-T=1983 |v
Total:2048 Trigoer Pos:0 BPos15|v B-T=15 |+
. ' A
s | e | e I o o, sme s | W s
i
b ||| x 0X03] 0X04 | 0X05} 0X06| 0Xq7 | |0X08 |
,,,,,,, all sz — | | | |
’H el | Waveform-Find =l
....... FasEs 5 [™ Ackivate the Function of Chain-Data-Find
= | Bus/signal Marhe: —
....... & A2l 5 Eius1 j Iexk | Previous I Close |
— R Find: I Max Yalue:
------- a3al B |Data J 4| l= J j“a [FrrrFFFE
. . ! Skatistic
....... # Ad Ad ] ISI:rt o j ;E:: - j W_hen e = Statistic
"""" # 855 g address: -983 Jot
------- P |

Fig 3-126: 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”.

Scale:0. 125 Display Fos:-917 & Pos:-917 |+ A-T =917 |
Total: 2048 Trigger Fos:0 B Pas:15 |v| E-T=15 |~
Bus/Siznal Trigger || Filter . -919.5 -91%. 875 -91%. 25 -917 6235 = —916. 275 -915. 75 -915. 125 -914.5 -913
LI T S O T S W AT N L S S T T I |
I .
5@ ke oxer | oxes | oxed | oxea | oxe | oxec o
- A a| B ] |
-
& b2 i & & I~ Activate the Function of Chain-Data-Find
4 B jgnal tlame:
A3 A3 || || I j Previous | Close |
Bus Item: Find: Min Walue: Max Value:
sian) B & [pata ] == ] =l | Eiiiiiia
FaE ] ] Stark Ak End At: ‘When Found: St
| IDS j IDD - ! ﬂ Skatistic
B Pt i Address: -917 ID
SR P ]
....... # B0 ED ] ]

Fig 3-127: The A bar is placed at the 0X6A of Bus1 where the condition of the

Waveform-Find is set.
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Seale:3. B5us Display Pos:-003us A Foz:-001us |« A-T=tus|w A= B = Zus|w
Total:131. 0TEms Trigger Fos:Ons B Fos:-003us |v| B-T= 3us ‘v Compr—Rate:Ho
Bus/5i gnal Trigger || Filter
—}-——o (SFT) - o

- \ |
Taveforn—Find =l
5e g [~ Activate the Function of Chain-Data-Find
Ei ignal Mare: -
R b b - Next | Previous | close |
Bus Item: IFind: in Yalus Max Walue:
& b # DATA =] {in Range & [FrrreFFF
at: Statistic
&5 s ] B ' P )
.. % Stakisti
IDS d IDD d E Aatistic |
£i5 e ¥ | Address: -3 L L
& AT AT 5 g
# B0 E0 ] B
# oma e ey A

Fig 3-129: The B bar is placed at the 0X13 of Data of Protocol Analyzer SPI where

the condition of the Waveform-Find is set.
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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 3-130 or Fig 3-131 will appear.

[STAT._ VIE® E
Channel Parameterl Item Parameter | Condition Parameterl ‘Warning Parameterl Refresh | I statistic Filker

CHAMNMEL | Full Period | Fositive Per. .. | Megative P... | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pos | Selecter =
Al 1020 1020 1020 o o o Ds Op

Al Sl4 Sl4 Sl4 o o o Ds Op

AZ 257 257 257 a a a Ds Op

Ad 126 126 129 a a a Ds Cp

At &4 &4 65 a a a Ds Cp

AS 32 32 33 o o o Ds Op

Al 16 16 17 a a a Ds Op

A7 g g a a a a Ds Cp

EO a a 1 a a a Ds Cp

Bl o o 1 o o o Ds Op

Bz a a 1 a a a Ds Op

B3 a a 1 a a a Ds Cp

B4 a a 1 a a a Ds Cp

o o 1 o o o Ds Op
R‘I n n 1 n n n e (al) hd
1 | Ay
Fig 3-130: STAT. VIEW

% ZEROPLUS LAP—C (32128) (S/H:000000-0000) - [LaDoel] 10l x|
Y File Bus/Tigmal Triggar Run/Step Data Tecls Hindow Help =] x|

0 l\%”'m & i L A R Jm.|m|mnmz ]

| % [50% =] %0 Page 1

| @ B x B O epws R[S el s B @ | Heieh
Triggzer Dalay‘ 1 |
Scale: 1 Display Pos:0 APus:*15|v A-T= 15|v -
Total: 2045 Trigger Fos:0 E Fo=:15 ‘v E-T=15 |' =
Bus/Si gnal Trigger || Filter
[ \ [N | [ | [ \ [
£z 2 b b
A3 A3 ] |
Rt ] |
=
4 | v|[4 |4 QK I 3
* | channel Parameterl Item Parameter | Condition Parameterl ‘Warning Parameter | Refresh | [ Stakistic Filker
CHANMNEL | Full Period | Fositive Per. .. | Megative P... | Conditional ... | Conditional ... | Conditional ... | Stark Pos | End Pas | Select ~
Al 10z0 10z0 10z0 o u] o D= Dp
Al S14 514 S14 a 0 a Ds Op
AZ 257 257 257 a 0 a Ds Cp
A 128 128 129 a 0 a Ds Cp
At 84 64 53 o u] o D= Dp
AS 3z 3z 33 o u] o D= Dp
Af 16 16 17 a 0 a Ds Op
A7 g 5] 9 a 0 a Ds Cp
BO 0 a 1 a 0 a Ds Cp <
| | 3
Eeady [ [End! | DEMO Y

Fig 3-131: Logic Analyzer with Statistics Enabled

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

Parameter, Item Parameter , Condition Parameter, and Warning Parameter.
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Channel Parameter

Channel Parameter x|

T
3 =
q @
q =
3 w
T o™
q -
3 =

Port &

Port B

=
=
K
=
=
=
k1
=

Port C

=
=
K
=
=
=
k1
=

Port D

=
=
K
=
=
=
k1
=

Port E

Fott F

Fott

Fort H

Fort T
Port 1

Port K

Port L

Port M

Port N

Port O

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

Port P

=]
=

Clear all | Cancel |

Fig 3-132: Channel Parameter. Allow the choice of pins in which port
will be included in the statistical analysis of a test run.

Item Parameter

x

il
[v Full Period

[ Pasitive Period

[+ Megative Period

¥ Conditional Full Period

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

v End Pos

¥ Selected Data

(o4 I Cancel

Fig 3-133: Channel Parameter. Allow the choice of items which
will be considered in the statistical results.

Condition Parameter

Condition Parameter x|

r—Canditional Full Period

IZDus == Time == IZDus

—Conditional Positive Period

I 10us == Time <= I 10us

—Conditional Negative Period

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

Fig 3-134: Condition Parameter. Allow the setting of time intervals for Conditional Full Period, Conditional Positive
Period and Conditional Negative Period.
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a
Channel Parameterl Item Parameter | Condition Parameterl ‘Warning Parametarl Refresh | I Statistic Filter

ZHANKEL | Full Period | Fositive Per. ., | Negative P... | Conditional ... | Conditional ... | Conditional ... | Stark Pos | End Pos | Selecter =
Al 10z0 10z0 10z0 a a a Ds Dp

Al 514 514 514 a a a Ds Cp

Az 257 257 257 o o o Ds Dp

AS 128 128 129 a a a Ds Dp

A4 &4 &4 13 a a a Ds Cp

AL 3z 3z 33 o o o Ds Dp

Al 16 16 17 a a a Ds Dp

A7 g g 9 a a a Ds Cp

EO o o 1 o o o Ds Dp

Bl a a 1 a a a Ds Dp

B2 a a 1 a a a Ds Cp

B3 o o 1 o o o Ds Dp

B4 a a 1 a a a Ds Dp

BS a a 1 a a a Ds Cp =
R n n 1 n n n e i

4‘] | o

Fig 3-135: The Numbers of Data Qualified by Condition Parameter

Warning Parameter

Tarning Farameter ﬂ

V¥ activate Warning Setking

Condikions

1¥lir Ma
@ period ¥ fious v [1o0us
" Frequency [ IlDKHz r IlDDKHz

oK I Cancel

Fig 3-136: Warning Parameter. Set the conditions which will be marked to call users’ attention.

1
Charinel Paramatarl Trem Parameter | Condition Parameterl ‘Warning Parameter | - Refresh | [ Statistic Filker

CHAMMEL | Full Period | Fositive Per. .. | Negative P. .. | Conditional ... | Conditional ... | Conditional ... | Start Pos | End Pos | Selecter
Al 10z0 10z0 10z0 o o o D= Dp

Al 514 514 514 a a a Ds Cp

Az 257 257 257 o o o D= Dp

A3 128 128 129 1} 1} 1} Ds Cp

Aq 84 64 65 o o o Ds Dp

A5 32z 3z 33 1} 1} 1} Ds Cp

A5 16 16 17 a a a Ds Cp

a7 8 & 9 a a a Ds Dp

BD 0 o 1 o o o Ds Cp

B1 0 a 1 a a a Ds Dp

B2 0 1} 1 1} 1} 1} Ds Cp

B3 u] o 1 o o o Ds Dp

B4 0 1} 1 1} 1} 1} Ds Cp

BS u] o 1 o o o Ds Dp =
B n n 1 n n n e Fir.

4 | a7

Fig 3-137: The numbers of data qualified by warning conditions are printed in black, otherwise in red.
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3.4 Customize Interface

Section 3.4 presents detailed instructions pertaining to how to modify the Waveform Display Mode, how to
modify the Ruler Mode, how to modify the Waveform Height, how to modify the Correlated Setting and how to
use the Auto Save function.

Yv' ZEROPLUS LAP-C{32128){S/N:000000-0000) - [LaDoc2] ;Iilil
i File BusiSignal Trigger RunfStop Dats Tooks Window Help =lElx|

D HE S| s % & | p s || [k =] %[ [100kHz <o [50% |45 page | =count 1 =] |
FEHEEE SRR N I | Height [0 =] | TriggerDetsy [ 1
Font Size |12 j‘

| Seale: Display Pos0l APos-15 |* A-T=15 |+ A-B=20 |+ |

Total:2048 Trigger Pos:0 BPos15|r B-T=15 |v Compr-Rate:No

Bus/Signal Tigger || Fita | &0 2l o 5 g 5 - -] a5 | B

- l‘AU ® -l =

S

& A2 080

A3 A3

- AN A

- A5 A5

& 4B B

& BT AT

~ & BOBOD

~ & B1B1

# B2 B2

B3 B3

- #8484

4| [IDIE »
Ready [ [End! DEMO

Fig 3-138: 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.3-115.

. T S x

Shiow Time of Waveform

Color Setting. ..

Comman S etup | Toolbars I Shortcut Kep I Auto Save I

— W aweform Display Mode

BUZ Bus Property...

e Refresh Protocol Analyzer

' Time Display
o Memary Analyzer... )
) X . i Frequency Display
m Multi-stacked Logic Analyzer Settings...
| Analog Waveform —Ruler Mode———— ~Wavefam Setting
" Regular Ruler Wiaveforn Height |40
' Time/ Sampling Site Fuler [T Forit Size 12 =
— Correlated Setting
WV AutoClose V¥ Open/Cloze Compression Warhing
I” Show Gridine
v Shaw Taodlip ¥ Open/Close Double Waming
—Data Proce

‘wihat da pou want to show when vou press the Stop during the
TLRking ?

¥ Keepthe Prezent Data ¢ Fead the Captured Data

¥ Check for Lipdate Bestore Defaults |
Ok I Cancel I Help I

Fig 3-139: Customize the Display Mode by Using the Tool Bar

f  Sampling Site Display
B8 File Bus/Signel Trigeer RunfStop Data Tools Window Help
Wl & @S b ]

Bl Rl B t4) Time Display

Display Pos:—200

Teigger Dot Frequency Display

Bus/Signal Filter rl L ‘_‘zz‘ol \ |_|21|5| ) ;
¢E R
2 N TR A

_ N e
Fig 3-140: Tool Bar

oo

Fig 3-141: Display Bar Detalil

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

Use the menu to modify the Ruler Mode.

Go to Tools and click Customize. See Fig. 3-142

x

Cornrnan Setup | Tuulbarsl Shartcut KE_I,II Auto Savel

—Waveform Dizplay Mode
&+ Sampling Site Display

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

Fig 3-142: Ruler Mode

Regular Ruler

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

Fig 3-143: Scales in Regular Ruler

Time/Sampling Site Ruler

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

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 50us.
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3.4.3 Modify Waveform Height & Correlated Setting

To modify Waveform Height, click Tools = Customize.

Waveform Height

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

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

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

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

—Data Process

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

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

Fig 3-145: Waveform Height

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

Fig 3-146-1 Fig 3-146-2

Fig 3-146: Examples of Waveform Height
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Correlated Setting
Select Auto-Close in the following figure.

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

Fig 3-147: Auto-Close

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

Fig 3-148: An Example for Auto-Close

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

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

of

T oL
TP

Fig 3-149: Gridlines
Show Gridline - The gridlines will be displayed on the waveform area.

Inhnnnnnnmi
JL L L LI

— |t

ﬂﬂﬂﬂﬂﬂﬂﬂjﬂl

Fig 3-150 - Tooltips

_I_I\.”'

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

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

Restore Defaults: The background color, waveform color, cursor color, text color, grid type and Bus color
return to the initial setting.
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3.5 Auto Save

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

For the dialog box, go to File menu to click Auto Save or go to Tools menu to select Customize and select
Auto Save. See Fig 3-151.

X

Caomman Setupl Toolbarsl Shartout Key  Auto Save |

[ Hew Cirl+H
E"" Open. . . Ctrl+0
Cloze Cirl+F4
Save Path Name
Save Ctrlts -
= Dby Documents' LA Data
Save hs. .. I—I
ek B Repetitive Run
E Export Waveform. .. Ctr1+Shi fH+E Tifiie fiznsel Data Display Menu Renswal Mode
E Export Facket List. .. ' Every Renewal
. |1 Is 2
jim Capture Window. .. Crl4C " Only Display the First File
Langnage 3
é Print. .. Ctrl+F
Print Prewiew
Print Setup. ..
1 IIC. al=
Exit gk I Cancel | Help |
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.

Only Display the First File: When the repetitive run function is activated, the waveform only displays the first file

and it isn’'t renewed; when the repetitive run is stopped, the waveform still displays the first file.
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Fig3-152: Auto Save
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3.6 Color Setting

To modify Color, click Tools = Color Setting

Color Setting |

"Workaround | Waveform I

Hame | T Relating | Calar | -
aveform Background I 1
List Backaground 1 I~ I |
List Background 2 [l [
Curzor I _ 1
(Grid r _
|k nov Line [ I . |
Default Bus [l I |
Bus Tent r I
List Tent I _ 1
Time Text [ 1 |
Bus Error N I |
Eus Errar Text [l ] =
Cimpal Filkar Poar - |
i I _>IJ
Presviewm — _
e K g After the background iz

altered, carresponding color

[ automatically change
according bo the contrast
1atio .

‘When being printed.the
i background iz white

ok I Cancel Drefault Help

Fig 3-153: Workaround and Waveform Color Setting

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

Wwork around | W aveform I

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

sl Filtar Bar
q

Fig 3-154: 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, Unknow Line, Default Bus, Bus Text, List Text and
Time Text (users can scroll the vertical wheel to view the selectable items).

Bus Error: Users can configure the color of Bus Error Data from the Color Setting dialog box.
Bus Error Text: Users can configure the color of Bus Error Text from the Color Setting dialog box.
Relating: When users select one item to change the color of the item, and users want to change other items into

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

After the background is altered, corresponding color automatically change according to the contrast
ratio — When users set the color for the workaround and have selected the option, the system will switch other

colors automatically to become the contrast color.

When being printed, 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
Warkaround W avefarm |
MHame | T Relating | Color Linewidth =
Bus1 - I 1 pixel
Al - I 1 pixel
Iy r [ I 1 pirel
A r 1 pixel
A3 r 1 pixel
id r 1 pinel
45 Il I 1 pixel
3 Il I 1 pixel
7 Il I 1 pixel
B0 r I 1 pived
3] r I 1 pived
B2 [ 1 pixel
B3 [ 1 pixel
B4 [ 1 pixel
RF [ | 1 rivel h
4| | v
—Preview ———
oK1 o
N I B
ak. I Cahcel | Default | 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.
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3.6.1 Modify Workaround Color

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

2| |
Basic colars:

ETT R EEE
C_ Ui |
e T
e
EEEEEEEN
LAl el I

Custom colors:

L Y A
N s

Define Custorn Colors >

ance
Sat: IU Greer: ID
Diefine Custam Colars =2 | D:'IDHSQ"':' Lurm: IEI Blue: IEI
ok | Cancel | Add to Custam 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|

workaround  Waveform |

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

1 pixel
1 rivel x
| »

1

&
é_l_l_l_l'l_l'l_l_l_l_l_l_l

| ak Cancel Default Help

SteJ 4

Fig 3-157: Stepwise lllustration of Changing Waveform Colors

Step 1: Select several Optional Items.

Step 2: Select the corresponding items in the relating.

Step 3: Choose a color by following the method shown in Fig 3-156.

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.
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¥ ZEROFLUS LAP-C (32123)(3]1'000000—0000) - [LaDoc1] =100 x|

i3 File Bus/Signal Trigeer Runfgtop gata Tools Windew Help == x|
= IEIEE: err' ¢ M| » b | Jek <[ e [1o0KHZ <[ [50% <] 4 Page [T
JJF|®\IH:§||E| .-|Fh f“?m”@ oo -|R[[5AxE vy [B e of||[@ - Heier
o e 2:‘;:: o il bs el j
T
O g RN AR AR
e || = _LJ
A3 A g ¢
# A ] | | ‘ —\—‘
o5 || = |
P b g
# AT AT ] ||
cwa | s LTI UL LT
s = = ﬂJITﬂﬂﬂJ]ﬂﬂﬂfmeLj
Ready [ [Enal | pEmo Y

Fig 3-158: An Altered Interface Sample to Be Used in Subsequent Chapters
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3.7 The Flow of Software Operation
START _____::’ _'-::ﬂ_'_l' Filter/Filler Delay —————
™ .
| BAM Size LAELLE |
l ..::—"'_'__F'_ f_"mllrlmsxi-:m
— .
| Garnple Tate = Z0IMHZ =] e | T
fate b BES ille :
!
| Trigger Comdition  §7 ﬂ—.{;}. Time Clock —
B S Tigem Dy —
Trigger Level 4 - O y
Trigger Page
rigger Pag ie=_t
Helecl 'ES :
Amnalysis

Fusiction

| Trigger Position .y S «| 40 |

|'I'rigg-:rf_‘uum Coaw m ™

r

| s Amalysis ¥
Run I
'
Activate Signal fram | LI Bus Analysis 5] |
Testimg Hoard

| UART Bus Analvsis uR |
* —

Adcuire WaveForm

| EP1 Bus Annlvsis A |

Tools to Analvze Data

| 11T Bus Analvsis & |
e B B DX LB e W

UART Bus Analysis &8 | - e
| : B|©E | E B E)

|.w1 Bus Analysis | B - X [Sns =& Hege  [an -

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

95 FMOT7I4A



PREHEFERGBRES The Zeroplus Logic Analyzer

Zeroplus Technology Co., Ltd. User’s Manual V3.05

Objective

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

4.1 Logic Analysis

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

Basic Software Setup of the Logic Analysis

Task 1. Clock Source (Frequency) and RAM Size Setup
Fig 4-1 will appear.

US LAP-C (32128) (S/H:000000-0000) - [LaDocl]
Bus/Signal Trigzer FRun/Stop Data Tools Window Help

7 Sanpling Setup ... WDl p pp 0] [2k =161 ] o [SOMHZ ] | &
Group into Bus —Clock Source
Ungroup from Bus —Asynchronous Clock
Expand *
Cll agme Freguency: ISDMHZ VI

Format Eow

—Synchronous Clock
" External Clack
(% Rising Edge Frequency: IlUUKHZ
) Falling Edgs (Min:0.001Hz, Max: 100MHz)

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

Rename

—Sampling

—RAM Size ——— [~ Compression Mode Signal Filker
RAM Size: o, A [ Data compression
Signal Filter Setup. .. |
Channel number will be
limited ko 32

Apply | OF | Cancel | Restore Defaulks | Help |

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 ™ [200MHz =]
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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~Clock Source
—Asynchronous Clock

%" Internal Clock

Frequency: |Sutgk

— Synchronous Cloc
" External Clocl
{* ) Rising Ed

= Falling Ed

b=l
1kHz
SKHz
25KHz
S0KHz
100kHz
200kHz
400kHz
S00kHz
1MHz

N 10MHz
-Sampling 25MHz
—RAM Size S0MHz

RAM Size: B0rHz
[z | oorme
150MHz

Channel number
imcedto sz PR

Mote: The ext

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:

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

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

Step 3. RAM Size Setup

Click on the RAM Size i [128K 7]

shown in Fig 4-3.

 Falling Edae

this mode.
I Don't shaw me this warning again.

- Sampling
[ RAM Size

ou have selected the Double Mode. The Filter Delay
Note: The extemal  Setup and the Display Bar Setup are not available under

from the pull-down menu on the Sampling Setup dialog box as

£

RAM Size: [osglc I Data Compression

Channel number will be:
limited to 16

Signa! Filter Setip..

Restore Defaults

in Table 4-1 and Fig 4-3.

Apply | OK | Caneel

Help |

Fig 4-3 — RAM Size
Tip: The relationship between RAM Size, Signal Filter Mode, Compression Mode and Channels as shown

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

Status Normal Mode Double Mode
RAM Compression RAM Compression
Model No Size/ Channels Mode & Size/ Channels Mode &
' Channels Available | Signal Filter | Channel | Available | Signal Filter
Mode ] Mode
LAP-C 16 .
(16032) | 2K 32K channels | Disable - - -
LAP-C 16 .
(16064) | 2K~ 04K cpanneis | Disable - - -
LAP-C 2K ~ 16 . 16 )
(16128) 128K | channels | Available | 256K | ne)s | Disable
LAP-C 2K ~ 32 . 16 .
(32128) 128K channels Available 256K channels Disable
LAP-C 32 . 16 .
(321000) 2K~ 1M channels Available 2M channels Disable
LAP-C 32 . 16 .
(322000) 2K ~ 2M channels Available 4M channels Disable
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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 Bun/Ztop Data Tools Y
L Bus Trigger Setup ...
:f‘r: Channel Trigger Setup ...

?Eﬁ Trigger Froperty ...

Den' t Care

|Trigger Delayl Trigger Range I

i.r Trigger Mark Irigger Froperty

High
—Trigger Lewel —————————————— ~Trigger Count
Lo
Rising Edge Fort & Iﬁ
% Fallinz Edze ITTL LI Ji.5 vl
% Either Edge Part B Min:1, Meax:BS535)
jTTL x| [is )
Resat Fort C
[ =[5 W
Fort I

ITTL ~] 'S W)

08 |  Caneal | Defwal: Help

Fig 4-4 - Trigger Property

Step2. Trigger Level Setup

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

Tip: There are four commonly used preset voltages for Trigger Level, TTL, CMOS (5V), CMOS (3.3V), and
ECL. Users also can define their own voltage from -6.0V to 6.0V to fit with their DUT.
Port A represents the pins from A0 ~ A7 on the signal connector of the Logic Analyzer, and so do Port B,
C and D. The voltage of each port can be configured independently.

Step3. Trigger Count.

Type the numbers or select the number from the pull-down menu of the Count

Trigger Content |Trigger Delayl Trigger Ra:ngel
—Trigzer Lewel Trigzzer Count
Fart A
1 -
[omos 5wy = J2 5 o) I |
Fort B Min: 1, Max:BE535]
PN EROPLUS Logic Analyzer X|
Fart C
TIL - "j Fleaze enter a mumber between —6.0 and 6.0
Fort D =

IUser Defi: "I

x|

0k | Camcel | Default Help

Fig 4-5 — Trigger Content Error

Count |1 ~| on the Tool

Bar or click the pull-down menu of the Trigger Count on the Trigger Property dialog box as shown in Fig

4-6.

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

;Iil ﬂ = Trngger Count

C ot |ﬂ j
|| Tz bns

= Z
3
4

- B = 150z
ipr—Rate: b
— o I
31 15 ;!:l
1 1 1 2[' 1 |
Fig 4-6 — Trigger Count Pull-down Menu

T ZEEOFLUS LAP-C (16128 (S/H:00000000001) - [IIC_als]
i File Bus/Signal Trigger Run/Stop Data Tools Hindow Help

DB S| Bl g o2 || > || i [1zok ] o [ [10MHz o[ [50%6 o] Page [T o] Counst I
FEEEEE IR R L il |Heicht [40

Seale: 102,375 Display Pos: 1024 A Pos:zl - A - T = B4527 |v & - B =30 |v
Total 131072 (FE447) Trigger Foz 0 m -5449T j B - T = 64497 |v Compr-Rate:Fo
Bus/Signal Trigger Filter J -2’ =15 “U =5 7 H 10 15 20

v

im gl

Fu L #® &

UL ILIUL ] U
L L T e

—

....... Pt B =
....... Mo 5 5
PR g P
715 05 X ]

Fig 4-7 — Trigger Count Screen Shot 1

Yo Bile Bus/Sigmal Trigeer Bun/Step Data Tools fFindew Help

DR 5| S| g mE bbb L[ 1zeK =] o o [ToMHz <) [50% |4k Page [T | count [5 ]
EEEEEE N R B Al =] |Height [40 =] Trigger
Seale 102,375 Dizplay Fos.0 A Fos. 64527 |+ AT = B4EET v A-B=30|v
‘ Total 131072 [(FE442] Trigger Pos:0 B Pos -B4497 |v = B4407 ‘v Compr-Rate: Fo
Bus/Signal Trigger Filter J ’IZU ’Ilﬁ "lp ’IS “ ‘5 lIU l|5 Z‘U
B [ TOUOC LT
@il = | = LA U U
&2 b2 B4
k3o ] L]
T % =
# a5 b g

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.
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x|

" Delay Time and Clock
~Trigger Delay Time
100n=
Min: 100ms |,

& Trigger Fage

Trigger Fage

Max:1 BT1s)

~Trigger Delay Clock

—

Min: 1, Max: 16T1167T9)

T Pos = 0, Start Poz = -B5535 , End Fos = B553T

Note When more than ome trigger pages ave selected, the trigger

bar disappears from the view

100 0E | Cemeal | Default Help
' ) 1 T T T
Fig 4-9 — Trigger Page
Scale:102. 375 Display Fos:0 A Pos:-64527 ‘v A - T = 64527 ‘v A-B=30 ‘v

Total: 131072 (4568)

Trigger Fosil

B Fos:-B4497 v B - T = B440T |+ Compr—Rate:Ho

Bus/Signal Trigger || Filter i ﬁllgu —‘15 f‘w ]5 ? Is l‘u 1‘5 zlu ‘E;
[ AN A
. = 0 R
s x|
v = 5 Trigger Content Trigger Delay |Tngger Range |

Start Pos = ~B5535
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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 Trizeez Delay] 5 | on the Tool

Irigeer Position—————— | _Trizger Daley Clock

1
50% -

Min:1, Max: 16T11679)

T Fos = 0, Start Pos = BSS3T , End Pos = 198808

Fote! Mhen more tham one trigger peges are selected, the trigger
bar diseppears from the vien.

0k | canesl | pefade | Help

Fig 4-11 — Trigger Page and Screen (2)

2. Delay Time and Clock

Bar. The system will display the Start of the waveform.
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 &lm—" 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.
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Fig 4-10 — Trigger Page and Screen (1)
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Trigger Property

J H+ m j *H Trigger Content Irigger Delay |Tr
025
— 5 Trigger Fage
h - T e
o 0% | —
302 I Win:1, Mex:125)
—
4025 Irigger Position——
1 1 5']% 1
6025
70% Fos = BSS3T ,
802
0% EEE o 0 |
10025 u
i

Fig 4-12 — Trigger Position Pull-down Menu
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— 1ol x|
ffa File Bus/Signal Trigger Run/Stop Data Tools Hindow Help MRS
===l | » b ] [ek =i | ioogez c[a][ ot <[ #RReee [T
EHEIENEE IR R e R ==
Trigger Dala}r| 1 |
Scaleibd Displey Fos:0 A Fos: 1008 |+ A-T= 1005 v -
Total : 2048 Trigger Fos:0 B Fos:1038 |+ B~ T =103 |+ =
i Toesmr || Eiieer | I C 0N G O D “ o0 o0 0 dF o .SF‘;J. LA .“}’”.”.IZ
i b ® ‘
&2 02 b ®
A3 i ®
a page |
page start page‘ end
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%
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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.

Irigeger FProperty

Trigger Contentl Trigger Dlelay I*igger Range |

¥ ihctivate Trigger Rangel

—HRange Setting

Time Sample - 1 minute -
| = =

X

0K I Canecel

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

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.

E Bus Trigger Setup ...
nnr

<

v Channel Trigger Setup ...
i Trigger Froperty ...

— £

=

Trigger Mark

Pul=ze Width Trigger Module (Dption). . .

Do t Care
High
Low,

el

Rising Edge
M Falling Edge
3 4 Either Edge

Reset

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

Bus Hame Operator Value

IBusl LI |= LI |3

Data Format
’1“ Binary " Decimal {* Hexadecimal " ASCII

0K |  Camcel | Defwidt | 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 general Bus name),

and also the ASCII mode is added.

2. Protocol Analyzer Trigger Setup

Bus Trigger ﬂ

Bus Trigger Frotocol Analyzer Trigger |

[¥ #1low Protocol hnalyzer Trigger
Protocol Analyzer Frotocol Facket Yalue
g Bu=1 [IIC)

n

—Data Format —

{" Binary

{" Decimal

% Hexadecimal
LI {~ ASCIT

i D-ACK
~ TI-Har¥

0K | Camcel | Default | Help

Fig 4-19 - Protocol Analyzer Trigger

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

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

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

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

Data Format: The displayed value mode can be selected! There are four options: Binary, Decimal, Hexadecimal
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and ASCII.
Step3. Trigger Mark Setup

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

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

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

i Zigmal Tregpws || Faller l. ) .“.'“.F. ) .-.".'FP. ) !4-?!. ) .“T"F.. Iwiull-llnlull qu-l e .’F’.“.
= B[ e o (omey  w{f bem ) § femy § ems ) i § gewsy { g f fuw) § jom
Fad| — || ® igigpligiigligiigligy Spligy igily igeiy
S sudl = | @ I 1T 1 l |
£ e = E
— M =
L ! )
- e = =]
- = =]
£ oS 5
— £3E 5]
£ 1 i |
— e B

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

-
Bus/Signal Trigger || Filier - Bl -0 BB g y B wEl s 2“ P
L e e L B L Lo L Lo |

EIIEJ 5ol & |x

P

e ML A

@@ |® || a |

Fig 4-21 - Protocol Analyzer Trigger Mark

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

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

3. Click Trigger on the Menu Bar and choose a trigger condition from the list of triggers as shown in Fig
4-24.
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Bus/Signal Trigger || Filter | —Izu =
______ / " ! !_ right click
i ﬁ‘ Bus Trigger Setup .. .
______ o 5§ Chamnel Trigear Satup ...
Bus/Signal Trigger Y' Properties ...
. & b2 b
_______ ’, o gy left click
...... A3 L0
....... & Al Al ><: Rising Edge
...... T Falling Edge
_______ 7 & 52 Either Edge
""" #4500 >< Color ...
....... 53 43
- . & e g e
------- BT ® e & KT AT 5 54
Fig 4-22 — Left Click on Trigger Fig 4-23 — Right Click on Trigger

|T§igger Run/Stop Data Tools Wfindow Help

# Bus Trigger Setup ...

W Charmel Triggzer Setup ...
Trigger Property ...
Trigger Mark

Pulsze fidth Trigger Module (Option). ..

—
e

Don' t Care

Rising Edge
! Falling Edge
{ Either Edge

Reset

Fig 4-24 — Trigger Menu

Task 5. Run to Acquire Data

1. Single Run
Click the Single Run > icon from the Tool Bar or press START button on the top of the Logic Analyzer (or
press F5), then activate the signal from the DUT to the Logic Analyzer to acquire the data shown in the
waveform display area.
2. Repetitive Run
Click the Repetitive Run # icon from the Tool Bar, then activate continuous signal to the Logic Analyzer
to acquire the repetitive data, and then click the Stop B icon to end the repetitive run.

Tip: Click E icon to view all the data, and then select the waveform analysis tools to analyze the waveforms.
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¥ ZEROPLUS LAP-C (32128) (S/H:000000-0000) — [LaDoci] o [=[[p4]
tm File Bus/Signal Trigger Bun/Stop Data Tools Hindew Help =&l
DR S8 &H % i 8 || » o> 1|0 [ek ]| ne [100kHz <] ow|| e [50% <] #5 Page 1
IE\IIJIFIIIETI (R OB (B - ¢ [196078a3 | R A B T p (Bl e o |[[ | Heien
e oo enoaer 2or e R -
Fus/Signal Trigeer | Filter | !Izgl s EJ s s E | pers
...... i . =i il T T LT -
...... P 5 5
------ m— |
...... 8 5 5
------ | T
e
------ < N N AR A AR A
------ i [ igigipiyinipiisiy
...... & B0 B0 el e
...... # 51 Bl 57 5
4 (I » ||« » |4 | _’|LI
Ready I [Endt DEMO &

Fig 4-25 — Click @& Icon to View All the Data
3. Stop to end Run
Click the Stop m| icon to end the Run.

Tip: 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.

BELBINEE
UL .
Wait H

.-: i'l'l'aiting. _';Nnrmal o

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

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

Step2. Group signals into a Bus

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

PLUS LAP-C(32128)(5,/N:000000-0000) - [Lai]

BusfSignal Trigger RunfStop Data Tools W

et Channels Setup i
Ungre
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Rena All
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ount |
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omm o m o oW
BN [ 1| e o E
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R N ) ) ) ) N
o om oW
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L3 03| L3 L3 L3 L L 03
N R A NN
oooooooo
ENIENIENIENIENIENIENIENE =
L= A A
B [ 1| o EE
FIRFSG N R
L3 03 G G G L L 0
R RI R R R
oooooooo
= (B ||~ ||
- B EEEEEE
~ o o[ ||| en[n
- HEE EEEE
- FEEE EEE
- NNEEE EE
_._‘_‘_‘_‘_‘_‘._,
- BEEEEBRE ]

¥ Reserve waveform data and show them.
o |

Cancel | Help |

Fig 4-27 — Channels Setup
Rename the Bus and set up the channels of the Bus as shown in Fig 4-28.

-~
=]

Fort |

Tr. Condition

Fi.Condition

7
0
0
7
7
7
T
T
1

FAl
4l
A2
A
AR
AR
AT

Azsiznment

o o W 2 [
'-‘.ar-.ar-.r--..r--.::-.::-.ar-s"'

BB

ERECEIERE

LKL IR U U U WS, W, WY e
“pp.ﬁ.ﬁ#ppp?}::}'{ég

LR EPIEFPIEFIRR IR IERIRINRY o

= omm | e m m h@m

waww.www
HMMMMM.NM

I3 3
Fig 4-28 — Rename Bus
1. Click the column with blue, then type the given name of the Bus, and then press Enter to confirm it.

2.Go to the relative channels as shown in the example and go to numbers 1, 2, 3, 4, 5 which are
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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. [
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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 ﬂ

Buz Hame Operator Yalue
IBusl LI |= LI |1F

"Data Format

{" Binary {" Decimal {% Hexadecimal {~ RSCIT

0K I Cancel Dafault Help

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

Bus/ignal Teigenr: ||

Doubkle Clicks

Fig 4-31 — Trigger Column
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2.Set Binary, Hexadecimal, Decimal or ASCIl as the Data Format of the Bus to represent the value
(see Fig 4-30).

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

4. Click OK to confirm the settings.

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

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

Set Value is “5E” as Hexadecimal, and set Operator equals to “=”, then click OK. Click Run and
activate the signal from the tested board to the system to get the result as the trigger happens on 0X5E.
Signal Trigger Filter . -|20 -|15 -|10 -IS ? |5 lllII
st [ RS 0X46 x OSE  |0X46
....... & oo |
e
"""" &AL B } Frotocol Analwzer Triggerl
"""" & A2 0 o > Eus Hame Operator Yalue
T =l [
....... A3 A1 "'"" }
L Data Format
....... T = | [(‘ Binary " Decimal (¢ Hexadecimal  { ASCIT
....... & 2 }
....... & AE A — }
....... & AT A o] B
. 0K | Cemcel | Defamt | Help

Fig 4-32 — Bus Trigger Setup
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Protocol Analyzer operates in the form of Plug; every Protocol Analyzer has a plug, per plug is independence

modularization. One Protocol Analyzer plug can analyze many Buses at the same time, however, because the

independence of every plug, the Protocol Analyzer plug only supports IIC, UART, SPI, HDQ, 1-WIRE, CAN 2.0B at

present. In the future, it will support more Buses, and when the Protocol Analyzer renews, it only needs to download

the new Protocol Analyzer plug to cover the old Protocol Analyzer plug; the speed is very fast.

Operating Instructions: There are Plugins data file in the position of installing LA software. All Protocol Analyzer

plugs which are used at present are put in the data file, the DLL file can be added or deleted in the content, and in

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

Bus Property

—i@eneral Bus Setking
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[T Activate the Latch Function I.D.D

IRising Analysis

el

—Protacol Analyzer Setting

" Protocol Analyzer Parameters Conkig .

1 ZEROPLUS LA IIC MODULE W1.03

i ZEROPLUS LA 5M 2,0 MODULE ¥1.02

0 ZEROPLUS LA PM 1.1 MODULE W1.04

~ ZEROPLUS L& 3-WIRE MODULE W1.01
 ZEROPLUS LA HDOQ MODULE W2.05

i~ ZERCPLUS L& I2C(EEPRCM 24L%) MODULE 41,03

¥ | Lse the Dsbp Find I

More Protocol Analvzer:  hbkp: e, zeroplus. com, b

Cancel | Help

Fig4-34 - Bus Property
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Every Logic Analyzer module supports some basic Protocol Analyzer plugs, for example: LAP-C(16032),
LAP-C(16064) and LAP-C(16128) support IIC, UART Protocol Analyzer plugs; LAP-C(32128), LAP-C(321000) and
LAP-C(322000) support IIC, UART, SPI Protocol Analyzer plugs. However, LAP-C(16032), LAP-C(16064) and
LAP-C(16128) don’t support SPI Protocol Analyzer plug, when users need to use this analysis, they can purchase
from our company, and then, they can get SPI Protocol Analyzer plug and the register code.

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

= AIE
_Fb Btk wea. Fraombe  Tese Hed ‘g

| aoBme v w - 5] | Proemth Ry Cfbaloy [ G p-ca_a-am-
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o AgIWRED FeglatBis,., PugDndl  FugCdl  PlgsPidl Fhouest di

Pluglnsa

St an tey bo e s
dasription

Sy minn

Py D moee

My 'jﬂ' EE".

oy Conpaghar

Fig4-35 - PluginsA
STEP 2. Select SPI in the Protocol Analyzer list.

Bus Property |

—eneral Bus Setking

" General Bus Zolar Canfia ... |

"] activate the Labeh Fumckion I.Cl.l:l j

IRising Analysis j

—Prokocal Analyzer Setking

f* Protocal Analyzer Parameters Config ... |

= ZEROPLUS LA IIC MODULE W1.05
i~ ZEROPLUS LA M 2,0 MODULE W1.02

i~ ZEROPLUS LA PM 1,1 MODULE W1.04

i~ ZEROPLUS LA 3-WIRE MODULE Y1.01

= ZEROPLUS LA HDGQ MODULE Ve, 05

i ZERCPLUS LA I2C(EEPROM 24L%) MODULE ¥1,03
{ig ZEROPLUS LA SPT MODLLE 41,10

¥ Use the DsDip Find I

More Protocol Analyzers  hkkp: v, zeroplus, com, b

(a4 I Zancel | Help |

Fig4-36 - Bus Property

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

Fig4-37 - Protocol Analyzer SPI Setup
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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 1IC, USB and CAN 2.0B. When there is a packet list, it gets twice the result with half the effort

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

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

F’! ZEROPLUS LAP-C (32128) (S/H:000000-0000) - [LaDocl]
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Fig 4-38 - Packet Icon
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Harne: Tirmestarp |DDEtEN DEEtEN DHEtE ) D0ata)) DAt Doata) Doata)) DDAt Doats) D oEts =
_ Bus1(General) -1023 e

Packet # MName TimeStamp | Data  Data  Data | Data Data Data Data  Data  Data | Data
Bus1{Gereraly -1013

0

Packet # Harme TimeStamp | B2 Data D

Data Data ) Data D
T T 0
Packet # HNarme TimeStamp Data Data Data Data Data Data

[ | busiGerera)

Ready

Data  Data Data | Data

10

L
| fE= e
Fig4-39 - Bus Packet List

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

General Bus Packet Length in dialog box is only used for doing General Bus Statistic. Users can define how long

the time is as a data packet to add the export function. See the following figure.
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x|

—Bus Select ———— —Data Format

[wlBus1{zeneral)
CBn O Dec 0 Hex (0 ASCID

—iaeneral Bus Packet Length

Min: 1
Iw Maz: 2045

—Colar
Packet Tarne TimeStamp  Length Data

Texk
’717 -_| " Text Color Auto

Cancel | Default | Help

Fig4-40 - Packet List Setting

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

TimeStamp

TimeStamp

TimeStamp

Bus1({General)

- | | -l

Fig4-41 - General Bus Packet List
1. View Specifications
Packet #, Name and TimeStamp are the fixed items.
Packet #: List the order of Packet.
Name: Display the name of Packet, or the Filter Display Bar.
TimeStamp: It is the starting point of the Packet.

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

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

If =} =

[IC BUS(IIC) ADDR, NACK

MNarme imeStamp |ADDR EAD £ escribe

[IC BUS(IIC) ADDR, NACK

Marne i p [EED a0 TR D e
IIC BUS(IIC) ADDR MACK

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

1IC BUS(IIC)

Fig4-42 - Protocol Analyzer IIC Packet List

Setting: It is used to open Packet List Setting dialog box.
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Refresh: Press this button, the list view can renew automatically.
Export: Export the workspace into Text (*.txt) and CSV Files (*.csv).
Synch Parameter: Open the synch parameter setting dialog box and activate the packet and waveform synch

function.
2. Display Protocol Analyzer Packet in Order
Tip: The below view are Protocol Analyzer IIC; the packet is determined by the position of the TimeStamp.

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

[ Facket#  Mame  Time amp

_I

Fig4-43 - TimeStamp
Tip:  When the Display Bar of Signal Filter is activated, the Bar should be displayed in the Bus Packet List, and
also the TimeStamp, ADDRESS and length of the Bar will be displayed.
3. Packet Idle and Packet Length
Packet Idle: Packet interval time Packet Length: Packet time length
When those above two items are to be displayed, it only chooses one of them to display, which is
controlled by Plug.
Because it is impossible that every Protocol Analyzer packet has registered timestamp and end, we add two
special Unknow_Flag to judge the timestamp and end of the packet which are Unknow _Start_Flag and

Unknow_End_Flag.

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

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

I Packet Length l

SCL

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

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

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

Mame
Bus1({General)

Data Data Data Data Data

Packet # Narme

Bus1{General)

Data Data Data Data  Data

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

Fig4-45 - General Bus Packet List

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

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

the figure below.

Helzht

11l

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

automatically.

[ |
{Dﬂi =01 }{ =02 o ]
General Bus

Fig4-47 - Packet End
The Fig4-47 is a General Bus. If the Start of the packet is T bar and the set General Bus length is 20, but the data

0x02 isn’t the end, at that time, the Packet will be prolonged to the end dot automatically, that is to say, the Address
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27 (B bar ) is the End of the packet.
The above two data are made consecutively as the figure below.

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

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

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

MName TimeStamp

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

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

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

_ Bus1{General)

Busl(GeneraI)

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

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

BUS Packet List

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

Data

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

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

IV iactivate Packet and Waveform Synch:

Synch Poink of Packet List

Synch Poink of MWaveform Area

@ Top " Left

" Middle &+ Middle

K I Cancel

Fig 4-51- Synch Parameter Setting Dialog Box

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

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

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

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

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

Activate Packet and Waveform Synch, select Top and Left.

Synch Farameter Setting EI

v Activate Packet and Waveform Synch

Synch Point of Packet Lisk

[ﬁ' Tap

—Swnch Point of MWawveform Area

" Middle

Zancel

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

% ZEROPLUS LAP-C (16128) (S/H:000000-0000) — [TIC. al=]

_1al x|
ta File Bus/Signal Trigeer Run/Stop Data Tools Hindow Help _|= =|
DE’;|§HW¢ \@ﬂvzﬂlmub pb D”ﬁfeh?BKjlw‘ﬂmhﬂMHz jMNJ-i- |5l]% j-‘- Page Il j
[&lo &= Tw B o) m-|xpesw  =|%|[marl I (B |[@ e e Heige [0
Trigger Delajr‘ 1
Scala:lf splay Pos:1011 A Pos: 64527 |+ A~ T = paset [+ A-F=30=
Total: 131072 igger Pos:0 B Fos:-G4497 |+ B - T = 54497 | Conpr-Eate:Fo
h
Bus/Signal Trigger || Filter 531 771 851 931 1011 1090 171 est a4t
o m 1
7ol X b4 ‘ | P
gl affml] [ | LT T T
- jrd el
A3 43 = P
& naaa | B 2
4| IGIE » |4 »||4 1 _"_I

x Sett\ng”.l Refresh I EXDth.‘.l

Packet #

Hame

TimeStamp | (A0

s
D-ACK | Ox36 | D-ACK [ OX47 | D-ACK | OxS8
OxaD | D-ACK | OXBE | D-ACK | OXCF [

D-ACK | OXSA | D-ACK | OXEB | D-ACK | OX7C
I T T T T 1 ;I
Ready [ [Endt | DEM v

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

Open the dialog box:

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

E Customize ...

Show Time of Wawveform
E Color Setting ..

Isisl Bus Property. ..

a4y Refresh Protocol Analyzer

mme Memory Analyzer. ..

= Multi-=tacked Logic Analyrer Settings. ..

. tmaloz Waveform

ElS
to set up Bus Property.

1 TI Cour

$ Page

Fig4-54 - Bus Property on Menu Bar

sy | Height |1B v|ﬂ

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.

r...._

B | ”

120

Bus/Signal Trigger Filter

i T
ﬂh Sampling Setup ...
i‘, Charmels Setup ...

Eﬁ Bus Property ...

Analog Waveform

Group into Bus Cirltir

Ungzroup from Bus Cirl+Il

hdd Chamnel ...

Copyr Channel

Jlelete Channel

Delete A1l Chammels
Restore Default Channels

Format Row 3

Rename

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

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

Basic Software Setup for the General Bus

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

Bu=s Froperty il

—iaeneral Bus Setting

f+ General Bus Calor Config ... |

[~ Activate the Latch Function I,o.u j

IRising Analysis j

—Protocal Analyzer Setting

{~ Protocal Anakyzer Farameters Config) .. |

7~ ZERCPLUS LA 3-WIRE MODIULE w101

0 ZERCPLUS LA HDG MODULE V2,03

T ZEROPLUS LA I2C(EEPROM 24Lx) MODLLE ¥1.03
i~ ZERCPLUS LA IIC MODULE W1.08

T~ ZERCPLUS LA PM 1,1 MODULE Y1.04

© ZERCPLUS LA 5M 2.0 MODULE Y1.02

© ZERCPLUS LA SPT MODULE Y1.10

¥ | Use the DsDp Find I

More Probocol Analvzer:  htkp: /v, zeroplus, conn, bw

Zancel | Help

Fig4-57 - General Bus Setting

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

121

x

—General Bus Setting
{* General Bus Color Config ... |
[ Activate the Latch Function |A0 | ]
IRising Analysis j

—Protocol Analyzer Setting

" Protocol &nalyzer Farameters Config) ... |

© ZERCPLUS LA 3-WIRE MODULE Y1.01

1 ZERCPLUS LA HDQ MODILLE Y205

7 ZERQPLUS LA I2C(EEPROM 24L%) MODLLE V1,03
1 ZERCPLUS LA IDC MODULE W1.05

© ZERCPLUS LA PM 1.1 MODIULE V1,04

7 ZERCPLUS LA 5M 2.0 MODULE V1,02

i ZERCPLUS LA SPT MODULE 1,10

¥ Lse the Dsbp Find I

More Probocol Analvzer:  http: /v, zeroplus, com, by

Cancel | Help

Fig4-58 - Color Configuration
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Bus Data Coler il

Bus Name:  Busl

Data Condition: Daka Min: Daka Max:

= o |F

Cancel | 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.
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 ﬂ

Bus Mame: Busl

Data Condition: Daka Min: Daka Max:

= o E

Select Color: |
Help
Fig4-60 - Set the Color for Bus1
Bus/Signal Trigger Filter i—U —IZU —IIS —IID —IS E IS IIU 1|5
= &8 | = ol % spxe foxafoxooxt foxz foxa foxo fox1 Joxz fox3 foxo |

30 N e B

Fig4-61 - Before the Bus Data Color Setting

n -
Bus/Signal Trigger Filter A —E0 -15 -10 =5 1} 5 i0 15
v o e b e v e e b e e B v e b e J o |

R 3 XoxsX0X0X0X1X0X2X0X3X0X0X0X1Xoszoxoni@}

0 S e U e B

Fig4-62- After the Bus Data Color Setting

Tip: Reserve the original state by the above steps.

2. Activate the Latch function

Activate the Latch Function: The default is not activated. When the Latch function is activated, the default
channel is A0, and there are three conditions for selecting, Rising Analysis, Falling Analysis and Either Analysis; the
default is Rising Analysis.

Set the Latch function for one Bus. The setting of the Latch channel is AO; the analysis function adopts Rising
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—@eneral Bus Setting

Lo

L L

Iv : Activate the Lakch Function; I.ﬁ.D

IRising Analysis

—Protocal Analyzer Setting

{~ Protocol &nalyzer

Fatameters Config ... |

) ZEROPLUS LA 3-WIRE MODULE w1.01

1 ZEROPLUS LA HDO MODLLE V2,05

© ZEROPLUS LA IZC(EEPROM 24L5) MODLLE Y1
7 ZEROPLUS LA IIC MODULE Y1.03

O ZEROPLUS LA PM 1.1 MODULE W1.04

1 ZEROPLUS LA 5M 2.0 MODULE W1.02

) ZEROPLUS LA SPT MODULE ¥1.10

¥ Use the Dshp

Find I

03

Mare Protocol Analyzer:

o]

Cancel

http: ) frms, zeroplus, com, b

| Help |

Fig4-63 - Activate the Latch Function

The picture of the waveform analysis:

> ZEROPLUS LAPC (32128) (5/8: 000000-0000) - [LaDoci] =iol =
‘i File Bus/Signal Trigger Run/Stop Data Tools Windew Help ===l
IE=2-1E) I e e e T e e O e O [
EE= I n [ @[ B - % [3333333307] R[5 B B I 4 | BB 1e of [ 25 - Height [40 | [Tricer Delay[ |
Sealer0.3 Display Pos:0  Pos:15 |+ x-T=15- ISR
Total 2048 Trigger Posi0 B Fos:15 [+ B-T=15|v Compr—Rate:Ho
masfsig | Tigeer | miie [B e s e B e e RS
B me | om fpbm L otonn | 1o} oooor | ooorn | otol f ol flool
L X
| Ty N oy N
£zl XK X | J
FENS] ]
M g X ‘ r
s | om |l \
o6 g X ‘
£ T | | B’ ‘
# B0 00 g X
#BL B | | B’
# B2 B g X
B3 B3 B’ | |
Cl lmmh 4|”>f>¢ 3|KS 1 o[

Ready [

Fig4-64 - The Latch Function Displayed

[End! DEMD

on the Waveform Area

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

IIC Introduction

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

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

Furthermore, since IIC is a synchronous communication protocol and data transmission must be in bytes, a
complete |IC signal packet must consist of START, ADDRESS, READ/WRITE, DATA, ACK/NACK, and STOP
segments. They are as following.

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

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

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

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

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

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

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

Step3. Group the analytic channels into Bus1.

Bus,/5ignal || Trigger Filter |FJ .
L
------- /F il || el v||| 51 lx |
.|' Sampling Setup . .. Tei Fil
1 t
_______ s !_('? Charmels Setup ... Bus;‘Slgnal FlEEer Lker
EUS Eus Froperts ...
=
I . inalog Waveform L_—_| >< ] b
Group into Bus Ctrlti
------- /I Ungroup from Bus Crrl+10 &40 i :><: ><:
£ddl Channed ...
""""" s Copy Chanmel i Al A x
Dlelete Chanmel
"""" £ Delete 11 Chanmels I j}{: ><
Restore Default Chanmels
....... i
Format Row 4 D :>< ><:
Fename
....... ,’ *
I J— i S AT b 5

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.

Trigger Filter P
I

sa bl sz LY

{if, Sampling Setup ...

Bus/3ignal

Channels Setup ...
Bus

" hnalog Waveform

Bus Property x|

—General Bus Setting

Group into Bus CErlfe & General Bus Calor Config ... |

lngroup from Bus Cr1+10
¥ activate the Latch Function A0 =
Add Channel ...

Copy Chanmel IRising Analysis vl

Delete Chanmel
------- e Delete A1l Channels

Restore Default Channels " Pratacal Analyzer Parameters Canfid),.. |

~Protocol Analyzer Setting

....... 75 Format Row » i ZEROPLUS LA 3-WIRE MODULE ¥1.01
Rename i ZEROPLUS LA HDGQ MODULE ¥2.05
....... & A T T T ) ZEROPLUS LA TI2C(EEPROM 24L¥) MODULE V1,03

i ZEROPLUS LA TIC MODULE Y1.08
i ZEROPLUS LA PM 1.1 MODULE 1,04
i ZEROPLUS LA 5M 2.0 MODULE v1.02
i ZEROPLUS LA SPTMCDULE Y110

¥ | Use bthe Dsbp Find I

More Protocol Analyzer:  http: (e, zeroplus, com, by

Cancel | Help |

Fig4-66 - Bus Property

Step5. For Protocol Analyzer Setting, select Protocol Analyzer. Then, choose ZEROPLUS LA IIC MODULE
V1.08. Next, click Parameters Configuration. The following image will appear.
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x|

—Fin h==1zoment

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

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

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

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

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

Fig 4-68 will be displayed.

Protocel Analyrer Customize

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

K

Cancel

Default

el

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

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

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

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

2. Ack Bit Setup:

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

Protocol Analyzer IIC.

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

reads NACK Bit.

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

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

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

side of the Address Data content.
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5.Press “OK” to confirm the setup of [IC Custom Setting and return to Protocol Analyzer IIC Setup dialog
box. (Tip: Press “Default” to give up the current setup)
Step8. Press OK to exit the dialog box of Protocol Analyzer 1IC Setup.
Step9. Click Run to acquire IIC signal from the tested IIC circuit. Refer to Fig 4-69.
Tip: Click the lIC icon, then press “Stop” to exit IIC analysis mode.

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

% ZEROPLUS LAP-C (32128) (S/H:000000-0000) — [LaBocl] —[Of x|
£ File Bus/Sigmal Trigger RunfStop Data Tocls Hindow Help =] x|
D2 E|S| 8% % 8 || b pp 1] 2k | [T00KHz ]| & [50% |4k Fage | -
NEEEE R R R T - ER D
Trigger Delay| 1 I

Sealei0.5 Display Fos:10 A Pos:i-15 |+ A-T=15+ A-F=30v

Total: 2048 Trigger Posil E Pos:15 |+ B-T=15|+ Compr—Rata:He

-

Bus/Signal Trigger || Filter ] q zs s 10 125 1]?4 15 a0 2.5 B
can = =] 11 L L
P ® = |

A3 A3 | |
S | ||
&£ a5 5 e s
£ 86 0 5 &
AT AT
S TS .
S ® | m [ A s B O
el w w1 LT UL T L
B B
4 “wn (3K K »| |4 1l »
Ready T ™

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

FEOTOCOL ANALTZIER TIC SETUF:EBusl ﬂ

Configuration Iiming |Packet I Register I

—Waveform Image

SDA—!_ ; | _ _|

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

—Time Format Settings

¥ ihctivate Time Settings

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

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

0K | cemesl | Defawit | Help

Fig 4-70 — Protocol Analyzer 1IC Timing Setup

Waveform Image: Describe the position of the setting time.

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

decoding is the same to that of other packet segments.
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45.2.3 Protocol Analyzer IIC Packet Analysis

PROTOCOL ANALYZER IIC SETUP:Busl ﬂ

Configurationl Timing Facket |Register I

Item Calor Item Calor

0K | Cancel | Default Help

Fig4-71 - Protocol Analyzer IIC Packet Setup
ADDRESS: Start bit address or time display
READ: Read field displayed in packet
WRITE: Write field displayed in packet
A-ACK/A-NACK: A-ACK field has 2bit in all. If it receives successfully, it sends back “0” and “1”. If it isn’t “0”
and “17, it displays “A-NACK”.
DATA: List the data field captured signal by Bus in the packet display.
D-ACK/D-NACK: D-ACK has 2bit in all.If it receives successfuly, it sends back “0” and “1”. If it

isn’t “0” and “1”, it displays “D-NACK”.
DESCRIBE: Error description to any field (format or data bit)

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

BUS Packet List |

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

Packet # Mame  TimeStamp |ADERESS)| WRITE L=
[T [0

Packet # MName  TimeStamp [ADDRESS|| READ

Bus1IC) | &6209

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

Packet # Name  TimeStamp [§

BuSL(IC) | 204656

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

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

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

Packet Length:

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

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

‘ Unknow_End Flag.

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

Packet Length

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

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

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

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

Furthermore, since UART is an asynchronous communication protocol and data transmission may not be in
bytes, a complete UART signal Packet must consist of START, DATA, PARITY, STOP, Baud, and TXD segments.
They are as following:

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

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

PARITY: This performs three types of parity checks: odd parity, even parity, and none parity.

STOP: This occurs when TXD is at high voltage. This is adjustable; this is commonly set to 1 or 2.
Baud: This is the data transmission speed according to the initial condition of START.

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

Step2. Set up Either Edge as the trigger condition on the signals which are connected to the Tx pin or the Rx
pin of the tested UART board.

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

PROTOCOL ANALYZER. UART SETUP:Bus1 EI

| Packet I Register I

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

craet [p = ig & §f &

— Protocol Analyzer Property

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

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

[ Use the reverse data level for decoding

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

0k I Cancel Drefault Help

Fig 4-74 — UART Setup

Step4. Protocol Analyzer UART Setup

1. Set the Channel of the Transmitter Signal.

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

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

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

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

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

I I S

& |v sTOP UNKNOW DATA : 11000001 STOF UNKNOW

[ S

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

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

7. Set “Use the reverse data level for decoding”.

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

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

ra X P ‘

Without using the reverse data level to decode

-

UNKNOW START X DATA 10000000

= —(Um v

e x|

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

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

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

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

Tip: Click B icon to view all data, and then select the waveform analysis tools to analyze the waveforms.
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Total dd-- Tziarar Fox L i P [N [ =T N 1 3 =

|
= i e [N . il % :
Frans S pual LEFAr 11l 00T A T EREH | =i Iﬂ_ 11‘ir.5i [LE{PREL ] HETRH E=ihir 1] Ei e N e
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Fig 4-77 — Waveform Analysis
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45.3.2 Protocol Analyzer UART Packet Analysis

Configuration Facket |Register|

Item Calor

oo

0K | Camcel | Defauit Help

Fig4-78 - Protocol Analyzer UART Packet Setup
DATA: List Data field captured by Bus in the packet display.
PARITY: Display parity check in packet.
DESCRIBE: Error description to any field (format or data bit).

It is a Bus Packet List view, which includes 4 formats, which UART happens below. PARITY clews whether

users start PARITY or not.

BUS Packet List

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

Packet # Name TimeStamp  |[BATE PARITY

Packet # Name TimeStamp  |[BATE PARITY

Packet # MName TimeStamp  |DATA PARITY Describe
Packet # Name TimeStamp  |[BATA PARITY Describe

Tx Bus{UART) 0xB6 | ERROR-O Parity Error,should Low

=

Fig4-79 - UART Packet List

Packetl: It is commonly normal Data, which includes 1 DATA and 1 PARITY; its parity is ODD PARITY.

Packet2: It is commonly normal data, which includes 1 DATA and 1 PARITY; its parity is ODD PARITY.

Packet3: It is the state of PARITY ERROR; the Describe is “Parity Error, should High .

Certainly, EVEN and ODD are impossible to present to the same Bus. It is used for exhibition here. So EVEN

and ODD appear at the same time.
Packet4: It is the state of PARTIY ERROR; the Describe is “Parity Error, should Low”

Packet Length: When judging to the start of UART, it is the packet TimeStamp.
State 1: Having Stop:
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The Unknow Register
is Unknow_End Flag

The data start iz regarded as

Packet Timestamp

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

l Packet Lenath

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

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

/ il |
UART -lsm{ DATA = (031

RXTX |||II

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

Fig4-81 - Packet Length

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

User’'s Manual V3.05

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

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

136

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

SCK: Serial Clock Line (SCL).
MOSI:

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

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

SS: SS stands for Signal Selector of the master device which is to select signals for the Slave devices.
CPHA: the clock phase (CPHA) control bit selects one of the two fundamentally different transfer formats.
CPOL: the clock polarity is specified by the CPOL control bit, which selects an active high or active low clock.

Ty e sanes sl e ol s el

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

five: dhub e driven Snd s amukyd

. LT

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

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

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

i R TR kp

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

Fig 4-82 — Clock Polarity and Clock Phases
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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
lIC.

PROTOCOL ANALYZER SPI SETUF:Bus1 il

Configuration | Packet | Register |

— Protocol Analyzer S etting

Fratocaol Analyzer Mame:  Busl Fin Azsignment

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

scc  |ERE |
Fallaws: IMSB-)LSB j

Frotacol Analyzer Calor: _ | Cugtom Setting |

55 Pin Aszignment
W activate

55 Channel |41 -

0k I Carcel Default Help

Fig 4-83 — Protocol Analyzer SPI Setup

Step4. SPI Setup

1. Protocol Analyzer Setting

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

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

specifications of the tested SPI circuit.

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

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

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

Select channels to set the Data and SCK channel.

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

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

Click “Activate” on SS (Signal Selector).

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

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

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

r— Protocol Analyzer Setting

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

SCK: Al =

Py SPI Custom Setting =

Select Device Level Data

" High  55enable level = Law

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

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

I4in ¢ Ss [Max 1 327, 675ms
Default |

Fig 4-84— SPI Custom Setting

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

PROTOCOL ANALYZER SPI SETUP:Busl ﬂ

Configuration | Packet | Register |

r— Protocaol Analyzer Setting

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

SCK: Al =

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

€ High  55enable [evel = Law

Bt [§

& Lo

[ —¥irtual 55 Condition

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

Min : Sus Max : 327.675ms

K

Cancel

if

J Default

Fig 4-85 — Virtual SS Condition Setting

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

S T T AU
09t
0 L

7
- idling lime

3CK (CrOL=0) —/ - |J

* Idling time

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

(7)Press “OK” to confirm the setup of SPI Custom Setting and return to the dialog box of the SPI
Setting. (Tip: Press “Default” to reset the current setup)

Step5. Click OK to exit the dialog box of Protocol Analyzer SPI Setup.
Step6. Click Run to acquire the SPI signal from the tested SPI circuit. Refer to the Fig 4-87.

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

waveforms.
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Fig 4-87 — SPI Signal
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45.4.2 Protocol Analyzer SPI Packet Analysis

FROTOCOL ANALYZEE SFI SETUF:Busl il

Configuration Facket |Register|

Item Color

0K |  Cemcel | Default Help

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

EBS Packet Tast

Pachet #

Kams
F4OSLISPL

Fig4-89 - 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

'S5 Falling Edoe is
atart of thopackei_

Unknow_Start_r ey

DATA = OXSE
S5 3. 75us
DATA 1.605us I

SPI —:—(
|
Packet Length

Fig4-90 - Packet Length
Packet Length: From Unknow_Start_Flag TimeStamp to Unknow_ End Flag TimeStamp
Packet Idling Length: From Unknow_End Flag TimeStamp to Unknow_Start_Flag TimeStamp
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2. SS channel is not activated.

Virtual SS is activated 1: Data needs 8-bit; the Idling Time is set as 3us.

2. 355us is less than Unknow registers
n:::.u'.:“"““ ix the packet | lIdlin: time , 50 the ‘ Unknow_End_Flag
L information after

Z. 35bus isn t doto

4\ e o ==

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

ns..l 3B
I- ~.

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

Fig4-91 - Packet Length
Packet Length: Unknow_Start_Flag TimeStamp to Unknow_ End Flag TimeStamp
Packet Idling Length: Unknow_End Flag TimeStamp to Unknow_Start_Flag TimeStamp

Virtual SS is activated 2: Data needs 8-bit; the Idling Time is set as 3us. Don’t care data bit is not activated.

Although 3. 155us is bigger | The Unknow
than Idling time, data’s | registers
inforsation only capture | B
the sizth bit.and doesnot | Loknow_End F
3.575us is bigmer than capture to the eighth bit, | lag
idling time , 50 next mo the data is thought |1 -
rising edge is the datn bit . |
N timestamp of the data /
\ /

3 ] - [
/—,_,_( oara-cor| /
L v s .

2.155us 3 575ws 2.155us

' M
S [ S g 11
I % O \
Packet Length e \
= - m‘ '—|_ \\

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

packet ends when the
Low level ends 59*,

|Bo cause the low level |

Fig4-92 - Packet Length
Packet Length: From Unknow_Start_Flag TimeStamp to Unknow_End Flag TimeStamp
Packet Idling Length: From Unknow_End Flag TimeStamp to Unknow_Start_Flag TimeStamp

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

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

accord Il.th the wirtual

dition ofSPI"sx ,the packet | \
ends. | IL

—

T b 7 ./ -
2K T |
ATA

—|_ 1l 335 | [t

Packet Length :

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

DATA = 056

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

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

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

To increase the Protocol Analyzer feature in order to analyze the Protocol Analyzer 1-WIRE transmission protocol
data. Using LA analysis function, the required serial data can be converted and presented in the form of Bus.
Therefore, the software needs to add a dialog box so as to set up a Protocol Analyzer 1-WIRE dialog box.

1-WIRE Introduction
1. Brief Introduction

Features
1-WIRE is a non-synchronic half-duplex serial transmission, which requires only one OWIO to transmit
data. The typical 1-WIRE transmission structure is illustrated in Figure 4-95. During the 1-WIRE transmission,
the OWIO can be used to transmit data and supply power to all devices connected to the 1-WIRE. OWIO will
link to a 4.7K Ohm Pull-High electric resistance which is linked to the power supply (3V-5.5V). The
transmission speed for 1-WIRE can be divided into two types, standard and high speed. Every 1-WIRE has a
unique 64-bit code for the device to recognize. Therefore, the maximum number of link devices is 1.8; almost

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

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

2. Protocol Analyzer Signal Specifications

Parameter Value

Name of Protocol Analyzer | 1-WIRE

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

Signal Frequency

Appropriate Sampling 1MHz
Rate

Same Data Time Per Bit? | 2YeS mNo

Name of Syn. Signals OowlIO

Data Verification Point 30 us after the falling edge signals

3. Protocol Analyzer 10 Description

Name Function

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

4. Protocol Analyzer Electrical Specifications

Parameter Min Typ Max Unit Note

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

Low-count Voltage 0 \Y
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Protocol Analyzer 1-WIRE Format Description

Two speed types of 1-WIRE: Standard: 1MHz (1us) High: 5MHz (0.2us)
Four types of 1-WIRE Signals:
1. Reset:
Every communications period starts with Reset signal. Master will send a Reset Pulse so that all
the Slave devices on the 1-WIRE Protocol Analyzer enter into recognition status. When one or
many Slaves receive Reset Pulse, a Presence Pulse signal will be sent back from Slave,
indicating receipt of the signal.
2. Write 0: Send a “0” bit to Slave (Write 1 time slot).
Write 1: Send a “1” bit to Slave (Write 1 time slot).
4. Read Data:
“Read data sequences” resembles “Write time slot.” However, when Master releases BUS and
reads data from Slave devices, Master creates samples from BUS status. In this way, Master can
read any O or 1 bit from Slave devices.

w

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

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

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

MASTER TX“RESET PULSE" MASTER RX ‘PRESENCE PULSE

it

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

Fig4-96 - Master TX Reset Pulse and Master RX Presence Pulse

(2) Then, Master releases Protocol Analyzer and enters the RX mode. Through high- pull resistor,
1-WIRE Protocol Analyzer is pulled back to the high status.

(3) Then, Master detects a rising edge from the Data Line when every slave will wait for a period of
time ( PDH ) (standard speed: 15-60us; high speed: 2-6us) and send back a Presence Pulse to
Master ( PDL )(standard speed:60-240us; high speed: 8-24us).

(4) Finally, the 1-WIRE Protocol Analyzer will be pulled back to the high status through the resistor.

(5) Meanwhile, Master can detect any online Slave.

(6) From Fig4-97, the low count Reset Pulse and Presence Pulse signals can be clearly seen.
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el

M o0V M o100ps Chi™ 452V

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

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

(1) To initialize Write Data, Master will convert the Data Line from the high logic to the low.

(2) There are two types of Write time slot: Write 1 time slot and Write 0 time slot.

(3) During a write cycle, all Write time slots must have duration of at least 60us and a recovery period
of 1us.

(4) When the 1/O line goes down, Slave devices create samples from 15-60 us.

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

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

Fig4-98 - Write-zero Time Slot

B. Write 1: If the sampling is high, 1 is generated (Note: Read 1 is of a similar waveform
pattern) as in Fig4-99:
Write-one Time Slot

+ lsior =I< Tpec —]
Ve «
VauLwoewn _\\ / -
NN
* sam [\)iﬁzﬁizndow = \
Viwax ping
w / | N
—fLow1 —_—
5ys | = RESISTOR
(OD:2ps) 60 ps m— [\IASTER
e (OD: 6 ) —*|

Fig4-99 - Wrote-one Time Slot
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3. Read Data:
(1) When Slave reads data, Master will generate a Read time slot.
(2) To initialize Read Data, Master has to convert Data line from the high logic to the low.
(3) Data line must be kept as low as 1us.
(4) The Output Data of Slave must be 14us at most.
(5) To read from 15us where Read slot starts, Master must stop driving 1/0.
Read-data Time Slot
R tsLor 4>|-<— tREC
VFUYLPLT:L»;E / / U \

/ / A
Vi MASTER *
4—SAMPLING
WINDOW
/ / \

ViL Max |

o —
tsu tRELEASE
[ tLowR — ’<_>F
[ tROvV >

—— RESISTOR m [ASTER DS2432 ‘

Fig4-100 - Read-data Time Slot
(6) When Read Time Slot ends, 1/0 Pin will be pulled back to the high count through the external
resistor.
(7) During a write cycle, all Write time slots must have duration of at least 60us and a recovery period
of 1us.
4. Typical 1-WIRE Conversation model can be summarized as below:

A typical 1-Wire conversation
Fissed Pulse Presance Pulses Mt R-:wrf‘mu

\ / HOT TO SCAE
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

Fig4-101 - 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.

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:
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MSB td-bit ~Registration” ROM number LSB
B-hit CRC 48-bit Serial Number 8-bit Family Code
MESR 5B | MS1 L5H | M5B 151

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

Coanfiguration | F'ac:ketl Hegisterl

— Pin Assignment
Pratocal Analyzer M ane:

Busl
(X |

Charnel:
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Software Basic Setup of Protocol Analyzer 1-WIRE

x|

Frotocol Analyzer Color
RESET

PRESEMNCE FULSE

DATA

— Pratocol Analyzer Property

r— Data Direction

— Connect speed
{* Standard(1 us) = High(0.2 ug] ¢ MSE-LSE " LSB->MSB
— Sampling position —Data Length
|3D B H 'l‘ 2 bit
el
in:Tus, Max: 120us s (i1 bit 2w 32bit)

o]

Cancel

Default Help

Fig4-102 - Protocol Analyzer 1-WIRE Setup

Pin Assignment:

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

Channel: Preset as AQ.
Data Direction:
MSB->LSB: From High

to Low bits.

LSB->MSB: From Low to High bits.

Connect Speed:
Standard: 1us
High: 0.2us

Protocol Analyzer Color:

RESET
PRESENCE PULSE
DATA

User Interface Instructions

148

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

Bus1

hatinel:

— Pratocol Analyzer Property

[T

—Data Direction

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

o]

Cancel |

Drefauilt |

Help

Fig4-104 - Protocol Analyzer 1-WIRE Channel Setup

STEP 2. Set Connect Speed

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

Configuration |Packet| Hegister'

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

r— Protocol Analyzer Property

Connect speed — Data Direction

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

Sampling position — Data Length
|3D us rl_;'l'_l ] bt

| s | Miri:1 bt M i 3250
Wit Tuz b a1 200z [Wir: Tt M 2= 32hit)

ak I Cancel Default Help

Fig4-105 - Protocol Analyzer 1-WIRE Connect Speed Setup

STEP 3. Set Data Direction
Set the Data Direction as either MSB -> LSB or LSB -> MSB.

PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 il

Configuration |Packet| Hegister'

— Pindssignment——————————————— Protocol Analyzer Color
Protocol Analyzer Mame: RESET FRESEMCE FULSE DATA

e = 1 | N A
Channel: M’

r— Protocol Analyzer Property

— Connect speed ata Direction \
e Standard(1 us) = High{0.2 us) f* MSB->LSB ¢ LSB->MSE /’
— Sampling pogition [ata Length
il B H 'l' 8 bit
' = )
Minc s Maw 1 20us Jnus [t 1 it b & 32hit)

ak I Cancel Default Help

Fig4-106 - Protocol Analyzer 1-WIRE Data Direction Setup

STEP 4. Set Sampling Position
Users can slightly adjust the sampling position of 1-WIRE. This feature is applicable when the signal cannot be

decoded. The default value is 30us.
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PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 ll

Configuration | Packet | Register |

—Pin Aszsighment————— Frotocal Analyzer Colar
Protocal Analyzer M ame: RESET PRESEMCE PULSE DATA
e o/ 1| | I
Channel: W =

— Protocol Analyzer Property

r— Connect speed r— Data Direction

(% Standard(1us] € High(D.2 us] % MSB3LSE (' LSB->MSE

/- 5 ampling positian : —Datalength——————

IS bit

[Mir1 bit, b 22 32bit])

Cancel Default Help

Fig4-107 - Protocol Analyzer 1-WIRE Sampling Position Setup

STEP 5. Set Data Length
This function decides how many bits of data can be combined as one set of figures. The default is 8 bits, and
the maximum is 32bits.

PROTOCOL ANALYZER 1-WIRE SETUP:Bus1 ll

Configuration | Packet | Register |

—Pin Aszsighment————— Frotocal Analyzer Colar
Protocal Analyzer M ame: RESET PRESEMCE PULSE DATA
e o/ 1| | I
Channel: W =

r— Frotocol Analpzer Property

— Connect speed —Data Direction

% Standard(1us] ¢ High(D.2 us] ' M5BLSE ¢ LSB->MSE

— Sampling pozition

I?nU— . |wf. IS— " ’

in: Tuz M aw: 1 20us

[Ptz T it b e 32bit] /
\\/

0K I Cancel | [refault | Help |

Fig4-108 - Protocol Analyzer 1-WIRE Data Length Setup
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45.5.2 Protocol Analyzer 1-WIRE Packet Analysis
]

Configuration :

Item Color

T 8

0k | cancel | Defamlt | Help

Fig4-109 - Protocol Analyzer 1-WIRE Packet Setup

That is the new View; the below View includes several formats that 1-WIRE can happen; it describes Data
number and their positions.

BUS FPacket List |
Setting...l Refresh I Export... | Synch Pararmetet ... |

Packet # Marme TimeStamp =
BUS(L-WIRE)

Packet # Marme TimeStamp

Bus 1(1-WIRE) 6210 0x¥D9

Mame

Bus 1(1-WIRE)

Fig4-110 - Protocol Analyzer 1-WIRE Packet List
Packet 1: It is commonly normal DATA, which includes 1 DATA.
Packet 2: It is commonly normal DATA, which includes 1 DATA.
Packet 3: It is commonly normal DATA, which includes 1 DATA.
Packet and Idling Length: Packet’s TimeStamp is Reset.
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45.6 HDQ Analysis
Preface

Increase the Protocol Analyzer feature to analyze the Protocol Analyzer HDQ transmission protocol data.
Using LA analysis function, the required serial data can be converted and presented in the form of Protocol

Analyzer. Therefore, the software needs to add a dialog box so as to set up a Protocol Analyzer HDQ dialog box.

45.6.1 Software Basic Setup of Protocol Analyzer HDQ
HDQ Introduction

1. Brief Introduction

Features
Protocol Analyzer HDQ is a non-synchronic half-duplex serial transmission, which requires only one HDQ

and uses a quasi-PWM (Pulse Width Modulation) to verify the serial data.

Applications
HDQ is commonly applied to the display interface for battery management.

2. Protocol Analyzer Signal Specifications

Parameter Value

Name of Protocol Analyzer HDQ
1

Required No. of Channels

Signal Frequency Not fixed, around 12MHz, 13MHz and 19,2MHz

Appropriate Sampling Rate | 100MHz

Same Data Time Per Bit? | CYes =No

Name of Syn. Signals HDQ

Data Verification Point Low signals > 190us converts to High signals >

40us
3. Protocol Analyzer 10 Description
Name Function
HDQ The sole I/0 transmits Host and BQ-HDQ status and data.

4. Protocol Analyzer Electrical Specifications

Parameter Min | Type | Max Unit Note
Logic Input High 2.5 \%
Logic Input Low 0.5 \%

Protocol Analyzer HDQ Format Description

The format changes according to the pulse width, so the display must refer to the defined pulse width.
Protocol Analyzer HDQ is made up of 16 bits signals. Firstly, after the period of status signals, a device will be
installed for the 7 bits address through the Host so that 1-bit signals can be read or written. After a response time of
high signals, data will be exported in 8 bits format with the data and location content from LSB to MSB. The
following is the Host to BQ-HDQ analysis.
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Send Host to BQ-HDQ Send Hostto BQ-HDQ or
i ! Receive from BQ-HDQ !
i CDMR ' Data —| | |+—RA
I |
T Address Rw
i LSB MSB
Break ] Bito | | Bit7
! '._________‘__ - —tRSPS
Address-Bit T e e
Start-bit Data-Bit Stop-Bit E
| |

Fig4-111 - Host to BQ-HDQ Analysis

Protocol Analyzer Format

Break

This is the initial bit for the Protocol Analyzer HDQ: after Low signal lasting a period of t (B), it is then converted
to a High signal lasting a period of t(BR). The length of Low signal is no less than 190us whereas the High signal is
no less than 40us.

% G = Yem -

Fig4-112 - Pulse from Low to High
Address

The Address comprises 7 bits. The initial Low signal lasts a period of t(HW1) and if the write-0 status continues
through the end of the t(HWO) period, the signal will convert to High and last throughout the period of t(CYCH), as
shown by the dotted line in the following figure. Conversely, if it is the write-1 status, after t(HW1) period of time, the
signal will convert to High and last throughout the period of {(CYCH), which is of 1 bit and no less than 190 us. The
t(HW1) range is from 0.5us to 17us and no more than 50us. The t{(HWO) range is from 86us to 100us and no more
than 145us.

Read/Write

Read/Write is 1 bit. 0 and 1 are displayed in the same way as the above description.

T (RSPS)

The High signal lasts a period of 190us-320us. The following 8-bit data is Send Host to BQ-HDQ or Receive
from BQ-HDQ Data.

Data

Made up by 8 bits, and it is Send Host to BQ-HDQ or Receive from BQ-HDQ Data. It operates in the same way
as in 2.2 and the data is from LSB to MSB.

BQ-HDQ To Host
If the data transmission is read by BQ-HDQ To Host, the initial Low signal lasts a period of t{(DW1) and if the

write-0 status continues through to the end of the t(DW1) period, the signal will convert to high and last throughout
the period of {(CYCD), as shown by the dotted line in the following figure. Conversely, if it is the write-1 status, after
t(DW1) period of time, the signal will rise and last throughout the period of {(CYCD), which is of 1 bit and ranges
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from 190us to 260us. The t(DW1) ranges from 32us to 50us and no more than 50us. The t(DWO0) ranges from 80us
to 145us.

- 1.:D|||| 1 -

o Py

bevem -

Fig4-113 - Signal from BQ-HDQ to Host

User Interface
Set up Dialog Box Description

FROTOCOL ANALYZER HDR SETUF:Busl il

Facket I Register I

—Fin Assignment

Protocol Analyzer Hame: Busl Channel : II"D 'I

~Timing (U5]
Bresk: J1o0 to: [1000000 = Recovery: |40 to: 1000000
Host 1: jo to: |70 Dewice 11 |0 to: |70
Hozt O: J0 to: 180 Dewice 0:  Ja0 to: [180
Host bBit: [190 to; [260 Dewice bit: [150 to: [260

W Respense: [1gp to:  [320

—FProtocoel Analyzer Color
RECOVERY ATLERESS READ WEITE DATA

BREAK
0K | Camcel | Defwut | Help |

Fig4-114 - Protocol Analyzer HDQ Setup

1. Pin Assignment:
HDQ has only one signal channel, therefore it only specifies the name of the channel and marks the
selected channel.
Protocol Analyzer Name: Display the name of the selected Bus.
Channel: Preset as AO.
2. Timing:
Set the time for BREAK, ADDRESS, READ/WRITE, DATA and RECOVERY.
3. Protocol Analyzer Color:
BREAK
RECOVERY

ADDRESS
READ
WRITE
DATA

155 FMO7I14A



PREEBEROTEERELE The Zeroplus Logic Analyzer

. Zeroplus Technology Co., Ltd, User’s Manual V3.05

Operating Instructions
Open the LAP operation interface.

¥ ZEROPLUS LAP-C (32128) (5/%:000000-0000) ~ [Laboc2]

IS 5 N Y

Fig4-115 - Operation Interface

Sample the HDQ signal or open the sampled waveform.

Fig4-116 - HDQ Waveform
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Arrange the signal channels into Bus.

Fig4-117 - Group into Bus

Fig4-118 - Bus Property
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Select the decoding function of the protocol analyzer HDQ and select OK to confirm.

| [ TR L DO ARCOWE VL
& TERORLLE Ly B 0 PROCLLE Wi L2
= SERCOPLLE LA 9 §.1 PORE v 0
- FERCRUE U ECTREPR T e 5] MO0ARE W i
o FERORLUE LA A POOLLE 9181

Fig4-119 - Protocol Analyzer HDQ Setup

Complete the protocol analyzer HDQ decoding.

Fig4-120 - Protocol Analyzer HDQ Decoding
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4.5.6.2 Protocol Analyzer HDQ Packet Analysis
x|

Configuration [acket |Register|

Item Colar Item Calar
cme S Fee B
¥ RECOVERY -_| ¥ DESCEIEE -_|
T —

oo

0k | camesl | Defadt | Help

Fig4-121 - Protocol Analyzer HDQ Packet Setup

Item: Select the content which needs to display in the Packet List, which includes BREAK, RECOVERY,
ADDRESS, DATA, READ, WRITE and DESCRIBE.

Color: Set color for items which needs to display in the packet list.
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45.7 CAN 2.0B Analysis

Preface

Add Protocol Analyzer function to analyze CAN 2.0B transport protocols data. CAN 2.0B serial transmission,
there are two signal channels, CANH and CANL, which match with baud ratio judge serial data. If you want to
change serial data into Bus format, you need to analyze this function with LA. a dialog box needs to be added;
you should set up a Protocol Analyzer CAN 2.0B dialog box.

45.7.1 Software Basic Setup of Protocol Analyzer CAN 2.0B
CAN 2.0B Introduction

1. Brief Introduction

Features

CAN 2.0B (Controller Area Network) is an Asynchronous Transmission Protocol. It costs low, sky-high use rate,
far data transmission distance (10KM), very high data transmission bit (1M bit/s), sending information without
appointed devices according to message frame, dependable error disposal and detection error rule, message

automatism renewal after damage, and node can exit Bus function on the serious error .

Applications
CAN 2.0B is used for automotive electronics correlation systems connection.

2. Protocol Analyzer Signal Specifications

Parameter Value
Name of Protocol Analyzer CAN 2.0B
Required No. of Channels 1

Signal Frequency Not fixed, around 12MHz, 13MHz and 19,2MHz
Appropriate Sampling Rate 100MHz
Same Data Time Per Bit? oYes mNo
Name of Syn. Signals CAN 2.0B
Data Verification Point Low signals >190us converts to High signals >
40us
3. Protocol Analyzer 10 Description
Name Function
CANL The main signal source of transmission data
CANH Signal is opposite to the signal source of transmission data
4. Protocol Analyzer Electrical Specifications
Parameter Min Type Max Unit Note
Logic Input High 25 \Y/
Logic Input Low 0.5 \J

CAN 2.0B Frame Specification

CAN 2.0B can separate into frames as follows: Data Frame, Remote Transmit Request Frame, Error Frame,
Overload Frame. Because CAN2.0B is transmitted by the format of different signals, the signal can separate into
CANL and CANH, and the signal direction of CANH is opposite to that of CANL. Next we analyze CAN 2.0B signal
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with the standard of CANL.

Basic Data Frame

Data frame can be divided into Basic CAN and Peli CAN, Data Frame of Basic CAN transmission. As follows,
message data can be separated into Start of Frame (SOB), Arbitration Field, Control Field, Data Field, CRC Field,
Ack Field, End of Frame.

] BN {0 =N < 3) 3 F [

iration Control Data CRC Ak End of
Figld Feicd Fiaid

AEEEEREEEE NER RN EEER IR R RN ERN R

|I 11 biits II| |
ldenireer

g
N

Fig4-122 - Basic Data Frame

Start of Frame

Every Start of Frame must be 0, which means asking far data to come back.

Arbitration Field

Identifier is 11bits; its function is the sequence when transmitting signal, numerical value is lower, the priority is
higher, and the array is from ID-10 to ID-0, and the numerical value is not all from ID-10 to ID-4, finally RTR(Remote
Transmit Request) is the judgment bit of transmission or Remote Transmit Request. When RTR=0, it denotes that
the data goes out; when RTR=1, it means asking far data to come back.

Control Field

Control Field consists of 6 bytes, including Data Length Code and two Reserved Bits as Peli frame for future
expansion. The transmission reserved bit must be 0. Receiver receives all bits combining 1 with 0. As the below
figure, IDE and RBO of Control Field are Reserved Bits which must be 0 and the latter 4bits are only 0-8 which
denotes the data behind will transmit several bytes data.

8N (0 < N < 8)

Data
Field
o8 8
=
1]

ENNENNNNNNNNVANNEENERN

| 4 hfts | . I |
Data
Length
Code

| 9]

=
om
b
e
(]
i
(14

Fig4-123 - Control Field

Data Field

The Data Field consists of the data to be transferred within a Data Frame. It can contain from 0 to 8 bytes, and
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each contains 8 bits which are transferred MSB first.

CRC Field
16bits CRC, the last is a delimiter, and the default is 1.

DHC Acl-a: End of
Field Field Frame
E
] =T

0 I T 7

15 bits

Fig4-124 - CRC Field

Ack Field

That is the return signal of Receiver, which has 2 bits, and the final is a delimiter whose default is 1. If receiving

success, Ack will send back 0, then the transmitter knows the Receiver has received the data.

End of Frame
1111111 denotes end.

Peli Data Frame
In the Peli Data frame, Data Frame as follows, the frame of message is separated into Start of Frame (SOB),

Arbitration Field, Control Field, Data Field, CRC Field, Ack Field, End of Frame. However, the parts of Arbitration
Field have much more than 18bits and the SRR and IDE are 1.

Arbitration
Field

PG g 1
IIIIIIIIIIII]IJIII i EIH[JIII IIIII/IIIIIIIWIII

‘I 11 msh I\ ‘l 181sb I\ 4b| I\ 1ﬁbiis‘
Identifier Identifier Data CRC

Length
Code

a‘é

Fig4-125 - Peli Data Frame

Remote Transmit Request Frame
When RTR=1, it denotes Remote Transmit Request Frame, at this time, DLC3...DLCO are the Data bytes of
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return data. And the frame doesn’t have Data Field.

: A :.-" = = = -
""""" 1:10/ojojololo I
D 7 4D D
de y - " D)
d enau
Q =

Fig4-125 - Remote Transmit Request Frame

Error Frame

The Active Error Flag consists of six consecutive Data Field ‘dominant’ bits. Dominant bits violate the law of bit
stuffing. All bits can produce Error Frame after recognizing bit stuffing wrong, the Error Frame called Error.
Corresponding Error Flag Field includes sequence bits from 6 to 12 (which produces by 1 or more nodes). Error
Frame ends in Error Delimiter field. After Error Flag sends out Bus actively to get the right state, and the interrupted

node tries its best to send abeyant message Error Delimiter. Error Delimiter consists of eight ‘recessive’ bits and

allows Bus node to restart Bus transmission after Error happens.

Errur Err{:
Flag Delimiter
[0lajojalo]o

6-12 bits

Superposition of
mror Flags

Fig4-127 - Error Frame

Overload Frame

There are two kinds of Overload conditions, which both lead to the transmission of an Overload Flag. The
internal conditions of a node which require a delay of the next Data Frame start during the first bit of Intermission.
Overload Flag can send six ‘0’, which may damage Intermission format so that it makes the other nodes know node
sending Overload Flag at this time. When Overload Flag is sent out, Overload Delimiter can send eight ‘1’, others

send seven ‘1’after finishing either.
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Dveﬂcad Ouerload
Flag Delimiter

12 biis

Superposition of
Overload Flags

Fig4-128 - Overload Frame

Interframe Space
Interframe Space is divided into Intermission and Bus Idle. Intermission is three ‘1’. It is impossible to send any

message during this time, except Overload Frame. The Bus is recognized to be free; the period of BUS IDLE may be
of arbitrary length. And any station having something to transmit can access the Bus. When a node is at the state of
‘error passive’, the node will send eight ‘0’ after INTERMISSION and other node have the chance to retransmit

themselves information.

User Interface

PROTOCOL ANALYZER CAN 2.06 SETUP:Busl x|

{ Corfigiii | Packet | Register |

— Fin Assignment Data start
Frotocol Analyzer Mame: Buzl
& 111hit start
Channel: A0 bl
[™ Use the reverse data level for decoding " Otit start

— Protocol Analyzer Property

Baud Rate: |1 25000 - | Percentage sample: BO% &

[Min:1bpz M ax10Mbps Users can wam the baud rate
and zet up the value as pour requirements.)

[~ After "End of Frame'" happens.just begin to analyze
[ “when CAN Data for expansion, combined Basic 1D and 1D
[~ Auto-Judge Baud Fate [suggest adopting high sampling rate to camy on data sampling)

— Protocol Analyzer Color

START COMTROL CRC ERROR ALK
EMD 18] DATA OWERLOAD MALCK,

Ok, I Cancel | Default | Help |

Fig4-129 - Protocol Analyzer CAN2.0B Setup

Pin Assignment: CAN 2.0B signal can be divided into CANL and CANH, and the default is CANL.
Use the reverse data level for decoding: Reverse the data.
Data Start : It can be divide into two forms, 111 bit start and 0 bit start.

Protocol Analyzer Property
Baud Rate: Input the baud rate by hand directly, and the baud rate is an integer. the default is 125000; the list

includes 5, 10, 20, 40, 50, 80, 100, 125, 200, 250, 400, 500, 666, 800, 1000, 2000, 125000..., and the biggest one is
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10M. Users can vary the baud rate and set the value as their requirements.

Percentage Sampling: Input the position of the sampling dot in baud rate; the default is 60%; the range is
25%~75%. And the default can be adjusted by 1; the list is one option of interval 5%. If the below is selected, the
decoding function can work after the end of the frame. Combination extends format: Progress Basic ID and ID
Protocol Analyzer Color: START, CONTROL, CRC, ERROR, END, ID, DATA, OVERLOAD, ACK and NACK.

Operating Instructions

Turn on the user interface of the Logic Analyzer.

W ZEROPLUS LAP-C (32128) (5/H:000000-0000) - [LaDoc2] =17l x|
& i =1 %]
I=3=1E] P b 1| [ek =i | an [l00KHz <] wa| | [50% <] Page I o] Coms | <] |
IR =1E 1 Gl -] < o o] of] . o g¥ . B8 e olf[[]., oc [Heisnt [a0 ] |Trigeer Delay[ 1
Sealal Display Fos:0 A Fos —15|~% A-T=15 v A-F=30|w
Total 2048 Trigger Pes:0 B Fos:15 |+ E-1T=15 v Compr—Rate: Ho

ols Hinden

Bus/Signal Trigger || Filter |W =m0 %Jﬁ - s g s 10 o 20 2‘!;

PSSO A (R R R A S S s MR RN
lAu

£

& AT AT

# B0

# Bl B

# B2 B2

B3 B3

# B4 Ei

# 85 B
4 |» 1 »

Eeady [ [Endl [ oEwo

Fig4-130 - User Interface

Sample the CAN 2.0B signal or open the sampled waveform.

T LERAFLAS LaF-C 0122000 [5/0: 000000 | - [Lallasl] P -1FC
L L bSied Tosr befi Dl Dels e b ERaks
R L S SR PRl LS SV T T I i €% L0 (D 6 O [
N A - B J]uuzum:ﬂ’lij:thbr_.nu + | |@ | watghs (26 =) [Tedgger ela| |
[ Sesduiwra - ealay T GRETT B traa HET | = K= T kT |+ - LS pwah| :

Feniid B Por: 34T |w E~T = {17 | Fampr-fiia 158 178

' S i AR L o oo By e !'-;;'r’-.“.’ Bl S e bk e '.‘“ﬂz
.| | | I L Ll L] 5

alnlzlenlnlels - |
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Tl

t

mlale|s|a
1
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T
|
1
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Fig4-131 - CAN 2.0B Waveform
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Group the signal channels into Bus.

Fig4-132 - Group into Bus

Select the Bus Property to set up the Bus Property dialog box .

Fig4-133 - Bus Property
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Select the decoding function of the protocol analyzer CAN 2.0B and select OK to confirm.

7 TERAFLED LAF COLIEBOIN) 7)) ONOODURMET | ~ ALaRaiil -1 |
Gt : . : i) 5
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Sl b Safimng - o AR i
e ; | e | ] L
[ acide eian |
Froincdl deghens Setbeg
g St i |
" EFOFLLES LA HDG FODLURE &2 08 E -
i BRCRULR LA T RO B v s
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Fig4-134 - CAN 2.0B Bus Property Setup

Double click the ZEROPLUS LA CAN 2.0B Module V1.09 to set the Protocol Analyzer CAN 2.0B Setup dialog
box.

PROTOCOL AMALYZER CAN 2.06 SETUP:Busl il

Packet I Register |

— Pin Azzighment [rata start

Frotocol Analyzer M arne: Buzl

& 111bit start
Channel: Al -

[T Use the reverse data level for decoding Dbt start

— Protocaol Analyzer Froperty

Baud Rate: I'I 28000 - I Percentage sample: B0 bl

[Mir: 1bps Max 10Mbps:Uzers can vary the baud rate
and zet up the walue as your requirements. ]

[ After "End of Frame"" happens just begin to analyze
[ “when C&M Data for expansion, combined Basic 1D and D

[ Auto-Judge Baud Fate [suggest adopting high zampling rate to camy on data zampling)

— Protocol Analyzer Color

START COMTROL CRC ERROR ALK
EMD ID DATA, OVERLOAD MALCE.

ak. I Cancel | Drefault | Help |

Fig4-135 - Protocol Analyzer CAN 2.0B Setup
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Click OK in the Protocol Analyzer CAN2.0B Setup dialog box to complete the CAN 2.0B Setting.

Fig4-136 - CAN 2.0B Decoding
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4.5.7.2 Protocol Analyzer CAN 2.0B Packet Analysis

FEOTOCOL ANALYZIEE CAN Z . 0F SEIUE:Busl il

Configuration Facket |Register|

Item
¥ ID

Color
|
| COHTEOL
Pax
Pw |
.

[+ DESCRIBE

0K I Cancel Default Help

Fig4-137 - Protocol Analyzer CAN 2.0B Packet Setup

Packet color can be varied by users.

The Packet displays with the waveform as below:

L ErRIrLe: LAY SSTRN ) G IO | — [ Ll |

= W o U U 3 T LT m

A Tl i sl S
'-. m--l@ ot | e St |

GliCe 8 | W
e o
Rl (CRH 200
[ & [ Peedial e

Nk i i | e

Fig4-138 - CAN 2.0B Packet List Displayed with the Waveform
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4.6 Compression

The compression function enables the system to compress the received signal and has more data stored in per
channel.

4.6.1 Software Basic Setup of Compression

Stepl. Set up RAM Size, Frequency, Trigger Level and Trigger Position as described in Section 4.1.
Step2. Set up the trigger edge on the signal or the Bus to be triggered.

Step3. Click I icon, or click the compression function from the Sampling Setup dialog box then click Apply
and OK to run.

US LAF-C (16128) (S/N:00000000001) - [LaDocl]

Eusz/Signal Trigger Run/Step Data Teols Hindew Help

M Sampling Setup ... i| Eg || bbb || I2K vI 14 | nnr I‘I 00KHz vI nn.rul
Group into Bus — Clock Source
ngroup from Bus —Asynchronous Clock
& i

Expend | e k]

Collapse Frequency: IIDDKHz vI

Format Row

—Synchronous Clock
" External Clack

% Rising Edae FrequUenty' IlUUKHZ

= Falling Edge (Min:0.001Hz, Max: 100MHz)

Rename

Mate: The external clock wolkage level is the same as the port A trigger level

—Sampling
—RAM Size ————— [~ Compression Mode

RAM Sizet |51 - [T Daka Compression
Signal Filker Setup. .. |
Aipply | [o]4 | Cancel | Restore Defaults | Help |

Fig 4-139 — Compression Mode

Signal Filker

Step4. Click Run, and then activate the signal from the tested circuit to acquire the result on the waveform
display area. Fig 4-140 shows the result before and after compression has been applied.
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Fig 4-140 — Before and After Compression

Using 128K memory depth, before Compression has been applied, the total of the data was 131072; after the
Compression had been applied, the total of the data was 33499998, therefore, the compression rate is 255.585.

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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The function of the Signal Filter and Filter Delay allow the system to keep the required waveform, and filter out

the waveforms that aren’t required.

4.7.1

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 from the Sampling Setup dialog box and the Signal Filter
Setup dialog box will appear.

Signal Filter Setup

x|

~Filter Condition

Trigger Conditiod
Forth
Filter Condition
Trigger Conditior
PortB — —
Filter Condition
Trigger Conditiong
Partl
Filter Condition
AT LAF-C (18178) (3/W- 00000000001 ) — [LaBacl ]
Buz/Sigeal Tpigger Kunf§tep RPata Teels Eindow [elp FortD Trigger Conditiern
iy im | b [k = | e [To0kHE ] || Filter Condition
iy Chusals Setup - | =
4 Bux Chock Source
E ack. ~Filter Delay Setup
% frberal Chk]
Froquency: m ¥ Activate Fiker Delay
Select Filter Delay Mode:
Fornat Row -

Eenwme

™ Extermal Clock
I R Cds

falle Tk {Mii0.001Hz, M 100MHz)

Hote; The external chock volt age level is the same & the port A bigger level

% According bo Filker Condition

" Opposite of Filter Condition

&+ Start Edge
¢ End Edge

Select Delay Start Paint
’V " petind+Delay

Delay Time:
|1

{Min: 1)
{Max: 65535)

r~Display Bar Setup

[+ Show Bari
TAM Size: T~ Cemgerssion Mode 1 — Sl Filex 5 Bar Style lm
A Sae: [, =] | [ DstaCompressin
Signal Fiker Setup.... Bar width |1
e e e x|

Cancel

Restore Defaults | Help I

Fig 4-141 — Signal Filter Setup
Set the high level as Filter Condition on the signal A1.

Step4. Signal Filter Setup
1. Setup the Filter Condition as

or

on the signal to be analyzed.

2.Click OK, then click Run to activate the signal from the tested circuit to the Logic Analyzer.

3.The system will display only the waveforms of the signals which are qualified by the Filter Condition.

P—— Trigzer || Filter | R A I S PR TR VT ST
...... #1000 311, T95us M 30. 525us 20. dus
------ /m || i 309. 055us WLJUUUUU1
...... £z e | b 655. 36us
...... 53 i3 ® ® Ghh. 36us
...... 7 i i b7 ] 655, 36us
...... /05 e ] B 655. 36us
...... P ] ] Bhh. 36us
...... 78T AT ® | £55. 36us
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Fig 4-142 — Without/With Signal Filter Setup

The first picture shows the result without any signal filter setup.
The second picture shows the result which has set the high level on the Filter Condition of the signal A1. Only
the waveform with the high status of A1 is displayed.

Stepb. Filter Delay Setup

1.Click on the Activate Filter Delay as shown in Fig 4-143.

2.Click on the According to Filter Condition or the Opposite of Filter Condition to select the
waveforms to be kept.

3.Click on the Start Edge, End Edge or Period + Delay to set the Start Point of Filter Delay.
4. Type the value of the Delay Time into the column of the Delay Time.
5.Click OK, then click Run to activate the signal from the tested circuit to the Logic Analyzer.
6. The result will be displayed in the waveform display area as shown in Fig 4-142.
Step6. Stop Signal Filter/ Filter Delay

Click Stop, then click Signal Filter Setup and select Cancel from the Signal Filter Setup dialog box to
stop the Signal Filter or the Filter Delay Setup.

Tip: Click Stop to check the conditions of the Signal Filter or the Filter Delay Setup, if there aren’t any
results.

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

—Filter Delay Setup

W y
Select Filker Delay Mode ———————  ~3elect Delaw Start Point Delay Time:
= According to Filker Candition % Start Edge Bl
" End Edge {Min:Sns)
" Opposite of Filter Condition " Period+Delay {Max:327 . 675us)

Fig 4-143 — Filter Delay Setup

Tip: Definitions of the Start Edge and the End Edge and the Period + Delay are listed as Figs 4-144, 4-145,
4-146 and 4-147.
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Fig 4-145 — End Edge
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Fig 4-144 — Start Edge

delaytime

L

delay time

delay time
|

e

Filter Condition

period -

delay time

|
|'\\-\_

| —

174

Fig 4-146 — Period + Delay
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Signal Filter Setup ﬂl

~Filter Condition

- Trigger Conditiod 0
Porth —

Filter Condition

Trigger Conditieg

Forth
Filter Condition

Trigger Conditiofg

ForiC
Filter Condition

Trigger Conditiof] [

FortD
Filter Condition

r~Filter Delay Setup

Select Filter Delay Mode Select Delay Start Paint Delay Time:
& According to Filker Condition ' start Edge |15
" EndEdgs {Min:5ns)

 Period+Delay (Max:327.675us)

' Opposite of Filter Condition

—Display Bar Setup
I~ Show Bar

Bar Style IOrig\nal vl
Bar Wwidth |5|'|s

ak | Cancel | Restore Defaulks | Help I

Fig 4-147 — Filter Delay Setup
The delay time of signal AO is 1 us, which is the condition of the Filter Delay Setup.

Step 7. Signal Filter Time Interval

1. Click Show Bar to know the length of the tested and deleted signal as shown in Fig4-148 below.

Display bar Setup
% Show b

Bar Style IOriginaI vI
Bar ‘Width |5|'l5

Ok, | Cancel Restare Defaults | Help I

Fig4-148 - Display Bar Setup

2. The bar has two styles, which are Original and Bar; the default is Original style, which denotes the bar
function cannot be used. When selecting Bar style, the bar function can be activated.

3. Bar Width, when Bar style is selected, the bar width can be set by users.

Tip: The minimum bar width is 1; the maximum bar width is 65535. If the value exceeds the range, or the font
is not according to the requirement, a tip window will appear.

Signal Filter Time

Interval is denoted by

| Bar.

Fig4-149 - Signal Filter Time Interval
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Tip: The Signal Filter Time Interval is limited under the following situations:
A: The Filter Delay and Display Bar of Signal Filter are not available under the compression mode.
B: The Filter Delay and Display Bar of Signal Filter are not available under the double mode.
C: The final two data are NULL.
D: Logic Analyzer supports the Signal Filter Time Interval function on condition that the time interval between

signal filter must be more than two clocks.
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4.8 Noise Filter

The Noise Filter function enables the system to filter the waveform that doesn’t meet users’ requirements.

4.8.1 Basic Software Setup of Noise Filter

STEP1. Click Data on the Menu Bar, then select == Noise Filter to activate the noise filter function as the figure

below.

Data Tools HWindow Help

[8] Select an Anelytic Ranee X
H--h Filter ...

{ Data Contrast. ..

Moise Filter: IN':"-'E j
4 Find Data Value ... Ctrl1+F
21 Find Pulse Width. .. 014 |
l# To the Prewious Edge Fi1

Fig4-150 - Noise Filter

STEP 2.Transmit the tested signal to the Logic Analyzer as the figure below.

ey il T || pmoes r—_f‘_L B% 10
- Pﬂﬂﬂﬂﬂﬂﬂﬂ—ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

i BN Ll e L bl R L e e e e [

Fig4-151 - Tested Signal

STEP 3.Filter waveforms that are not bigger than 5 clocks.

x|

Maise Filker:  [pane ll

Mone 0 .
1 clack J Hoize Filter EI

o Z clock

3 clock

4 clock, ; ; .
. e — Moise Filker: Im -—I

& clock E——

7 clock
g clock ] |
9 clock

10 clock

Zancel |

Fig4-152 - The condition of Noise Filter is 5clock.

STEP 4. After filtering the waveforms that are not bigger than 5 clocks, the unqualified waveforms are deleted.
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Fig4-153 - Waveforms after Filtering
STEP 5. Reserve the original waveform: open the Noise Filter window, and then select None, the waveform will be

restored.

x

Moise Filker: ||"-.|IIII'|E j

127 4 clock,

a clock,
10 clack,

Fig4-154 - Restore the Waveform
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4.9 Data Contrast

In order to make users analyze the Data and contrast the difference of Data easily, there are adding the
function of Data Contrast. The function of Data Contrast is used to compare the difference of two signal files of the
same type. One is the Basic File and the other is the Contrast File. It can line out the different waveform segments

of the basic file in the contrast file. Meanwhile, it can count the number of the difference.

4.9.1 Basic Software Setup of Data Contrast

b i
STEP 1.Click Data on the Menu Bar, then select J to open the Data Contrast Settings dialog box.

Data Contrast Settings x|

[ Activate Data Contrask
r—Contrask Files

Basic File ILaDocl

[
Contrast File ILaDocI ﬂ

—iContrask Beginning Poink Error Tolerance

{* T Bar INone vl

= Beginming of Data

Contrast Result | Error Stak, |
=
Data Tools Hindow Help
m Select an Analytic Range ™ Rall the contrast wavefarms synehranization Pin Assigrment. .. |
: Hoise Filter ... ™ Display Files the contrast differences
i i i Perform Contrast
b Ml TIata Contrast. .. I Display files frorizont! 4|

Help |

o
ﬁ Find Data Walue ... CtrltF _l :

[£1 Find Pulse Width ..

Fig4-155 - Data Contrast Interface
Activate Data Contrast: Click the checkbox to activate the function of Data Contrast.
Basic File: It is the standard contrast file.
Contrast File: It is used to compare with the Basic File.
Contrast Beginning Point: It can set the beginning point of the contrast at Trigger Bar or Beginning of Data.
Error Tolerance: It is the allowable time error when setting data contrast.
Contrast Result: It displays the same contrasted result and the different contrasted result with PASS and
FAIL respectively.
Error Stat. : It displays the number of discrepant parts.
Pin Assignment: Users can select the contrastive channel.
Perform Contrast: It can activate the Contrast at once.
Display files horizontal: The waveform window of the two contrast files are displayed in horizontal. Users
can select it as their requirements and the default is non-activated.
Roll the contrast waveforms synchronization: The two contrast files roll synchronously. Users can select it

as their requirements and the default is non-activated.
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Display files the contrast differences: It can line out the difference in the contrast waveform. Users can
select it as their requirements and the default is non-activated.
STEP 2. Display the contrast results in the Data Contrast dialog box.
Tip: After pressing Perform Contrast, it will display the contrast information in the contrast result. The below
contents of the box are the contrast information. The information is relative simpleness; if users don’t want to

understand more details, you can know whether the signals of the two contrast files are completely the same or

not.
Data Contrast Settings x|
[V activate Daka Contrast
—Contrast Files
Basic File  |00.als =]
Conkrast File IllD.aIs j
—Conkrast Beginning Poink Ertor Tolerance
f* TEar INDne vl
" Beginning of Data
Caontrast Resulk | Ertor Skat, | o
511
258
129 -
G4
32
16
=]
4
[
™ Roll the contrast waveforms synchronization Fin Assignment. . |
[ Display Files the contrast differences
[~ Display Files horizankal Perform Contrast |
Close | Help |
Fig4-156 - Display the Contrast Results in the Data Contrast Settings Dialog Box
AOQ[AQ]............ FAIL: It indicates that there are differences in the channels of the two files.
BO[BO]............ PASS: It indicates that there is no difference in the channels of the two files.

STEP 3. Display the contrast results in the waveform windows. See the figure below.
Tip: It contrasts the two data files in the waveform area. The contrast waveform and the basic waveform are

displayed horizontally; we can roll the mouse to contrast the waveform files; the difference of the waveforms will

be lined out with the red wave line “~~~~~~~~~ " in the contrast files.
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Fig4-157 - Display the Contrast Results in the Waveform Windows
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4.10 Refresh Protocol Analyzer

The Refresh Protocol Analyzer function enables the system to analyze the data between Ds and Dp again.

4.10.1 Basic Software Setup of Refresh Protocol Analyzer

[
STEP 1.Click Tools on the Menu Bar, then select —= —'J orclick == —‘J on the Tool Bar directly to refresh Protocol

Analyzer.

E Customize ...

Show Time of Waveform
Color Setting. ..

IEESI Busz Propertw. ..
Refresh Frotocol Analyzer

g Memory Analwyzer. ..
= Multi—=stacked Logic Analyzer Settings. ..
. fnalog Waveform

Fig4-158 - Refresh Protocol Analyzer

STEP 2.Transmit the tested Protocol Analyzer signal to the Logic Analyzer, for example Protocol Analyzer SPI.

Bus/Signal Trigger | Filter

=p—— ] - 5|

o I I UUUUUUWUUUUMUHUMU‘MUUUUWUUWW

Fig4-159 - Waveform before Refreshing

STEP 3.Choose Select an Analytic Range to select the analysis range, and drag Ds Bar to B Bar.

Bus/Signal Trigger || Filter g LB
T L

E.._H - B |-

£ 1 R e

%MJWUUMUWUUUMWHUM

sk P P

Fig4-160 - Drag Ds Bar to B Bar

[
STEP 4. CIick;"J, the Logic Ana

Bus/Signal Trigeer || Filter

zer will analyze the data between Ds and Dp.

et

L
=p—— ko] il e LMK N 1 O

K WUUUWJUUUUUUWUUUUWUUUUWWUU‘UUWMUWUW

S it B ] ‘

Fig4-161 - Analyze the Data Between Ds and Dp
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' [ R I T
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STEP 5.Click == —‘J again, the waveform return the original state.

Bus/Signal Trigger | Filt ., LIRS =

E S iy, ) - 52 |« T UNKND

mwwmJuwuwwuuwwwuwmwummwuwum
3L T

Fig4-162 - Restore the Original State

Tip: The Refresh Protocol Analyzer function can come into effect, while the Ds and Dp are activated.
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411 Memory Analyzer

Memory Analyzer enables the system to divide the packet format in the Protocol Analyzer and display the
Address and Data in an independent list. It is better for understanding the relative relationship and status of the
Address and Data in the operating process of the Protocol Analyzer. Users will know the operation when they use

this function. It improves the efficiency of knowing the conditions.

4.11.1 Basic Software Setup of Memory Analyzer

STEP 1. Click Tools on the Menu Bar, then select @ to activate the Memory Analyzer function.

E Customize ...

@ Show Time of Waweform
E Color setting, ..

ESI Bus Property. ..

sy Refresh Frotocol Analwzer

ﬂ Memory Analyzer. ..

= Multi-stacked Logic Analyzer Settings. ..
. fnaloz Waweform

Fig4-163 - Memory Analyzer Interface

STEP 2. Open the Memory Analyzer dialog box

=
< | = | >>| Reset | Refresh | Merge. .. | Import... | Expart... | Option. .. |DisplayAIteration
Bust(1c) |

Address | Write data Read data
0 1 2 3 4 5 [ 7 2 E 10 11

|»

0x0

giég ,7 Compact Mode

30 Complete Mode

0x40
x50
O¥E0
0x70

"l

< |

Fig4-164 - Memory Analyzer Dialog Box
1. Compact Mode and Complete Mode:
Click the Right Key in the memory analyzer dialog box; there are two modes for selecting, which are the

Compact Mode and the Complete Mode. See the two different figures:

a
<| = | >>| Reset | Refresh | Merge. .. | Import... | Export... | Option. .. |DisplayAIteration

Bus1{IIC) |
Address | Wirite data Read data
u] 1 2

|»

0x0

0x10
0x20
0x30
0x40
x50
OXE0
0x70

"1

1 |

Fig 4-165 - Compact Mode
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Nemory Analyzer |
< | = | >>| Reset | Refresh | Merge. .. | Import... | Export... | Option... | Display Alterationl
Bust(tic) |
\Write data Fead data =
Address | Data | Address | Data [ Address | Data | Address | Dats | Address | Data | Address | Data | Address
0x0 0x1 0¥z 0x3 0x4 0x5 0x6
0x10 0x11 0x12 0x13 0x14 0¥15 0x16
0x20 0x21 0xz2 0x23 0x24 0¥25 0X26
0x30 0x31 0x32 0x33 0x34 0¥35 0X36
0x40 0x41 0x42 0x43 Ox44 0¥45 Ox46
0x30 0x51 0x52 0x53 0x54 0¥55 0X36
Oxa0 0x6l 0¥62 0x63 0x64 0¥65 OX66
0x70 0x71 0x72 0x73 0x74 0¥75 OX76
«| | 3

Fig 4-166 - Complete Mode
2. Buttons:
: It is used to find the first packet.
Ll: It is used to find the previous packet.
LI: It is used to find the next packet.
il: It is used to find the last packet.

J

Reset
: The data status of each Address will be cleaned out and returned to the original status by

pressing the button.

Refresh

J

: Pressing this button can refresh the data status of each Address data when there are

some alterations in the Bus Data

Merge...

!

: It can merge with the different export files. See the Merge dialog box below.

x|

1 2 3

Object File: IC!'I.--.'I.ID.txt

File ko merge: IC:".---".ll-txt

(04 |

Fig4-167 — Merge Dialog Box

Object File:

1. Itis the covered file, that is to say, it is a new file.

2. It can display the path of the “Object File” and the file name.

3. It can open the “Object File” by clicking the “Open” option.
File to merge:

1. It can create the new file with the object file.

2. It can display the path of the “File to merge” and the file name.

3. It can open the “File to merge” by clicking the “Open” option.
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Impart..,. | Export,.. | .
and : The Export function can select the TXT or EXCEL format to store the

Data of the List Window of the Memory Analyzer; the Import function also can select the TXT or EXCEL

formats to analyze the former export data.

Cpkion, ..
l:l_l: It is used to set the relative parameters for the List Window of the Memory Analyzer; see

the following Option dialog box:

x

—Bar Assignment

Reaction Bar I,q

— Active Display Assignment

Display Width |15

— Color

=

=
w R oo N
Drakalty m Alkeration o

Fig4-168 — Option Dialog Box
Reaction Bar: The default is the A Bar; the added Bar can be displayed and selected in the pull-down
menu if users have added a new Bar. The data position of the Reaction Bar will be displayed in the List
Window of the Memory Analyzer.
Note: The Ds/Dp Bar and T Bar can’t be displayed in the pull-down menu.
Display Width: It is used to set the display width of the List Window of the Memory Analyzer; the default
is 16. Users can select the 4, 8, 16 and 32 from the pull-down menu, and they also can input a value
between 1 and 100.
Color: Users can vary the color of Addr, Data(R), Data(W) and Alteration as their requirements. The
default color of the Addr is black; the default color of the Data(R) is blue; the default color of the Data(W)

is red; and the default color of the Alteration is gray.

Display alkeration | ) ) ) . . .
: The Data in the List Window of the Memory Analyzer will be cleared by pressing this

button and the List Window will display the alteration status of each cell. If the same Address has been
written or read repetitively, the background of the cell will be gray and the list window will display the Data
of the last packet. If the Address doesn’t have any alteration, the Address Data will display the data of the
Address without the background color. If it is the first time that the Address has been read, we confirm

that the data of the packet has been altered.

STEP 3 .Display the Memory Analyzer function in the waveform window.

Tip: The Packet is written; the Address is 0x53; the Data is 0x94, OxA5, 0xB6, 0xC7, 0xD8 and OxE9 in
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sequence, and the A Bar is the Reaction Bar.

The Zeroplus Logic Analyzer
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4.12 Multi-stacked Logic Analyzer Settings

The function of the Multi-stacked Logic Analyzer Settings is mainly for connecting the hardware of many
Logic Analyzers which are the same type, and then use the software to stack the Logic Analyzers which are
working independently. It can improve the functions of the Logic Analyzer, which are mainly manifested in two
aspects, expanding the RAM Size and adding the number of the test channels.

Tip:

The max. number of the Multi-stacked Logic Analyzers is four. The RAM Size of the four Logic Analyzers

can reach to 128K*4 and the test channels of the four Logic Analyzers can reach to 32*4. The function of the

Multi-stacked Logic Analyzer Settings can be used on LAP-C(32128), LAP-C(321000) and LAP-C(322000).

4.12.1 Basic Software Setup of Multi-stacked Logic Analyzer Settings

STEP 1.Click Tools on the Menu Bar, then select ﬂ| to activate the function of Multi-stacked Logic Analyzer
Settings.

E Customize ...

@ Shew Time of Waveform
E Color setting ..

Iﬁisl Buz Froperty. ..

a4y Refresh Protocol Analyzer

g Memory Analyzer. ..

= Multi-=stacked Logic Amalyzer Settings. ..
. Analog Waveform

Fig4-170 - Multi-stacked Logic Analyzer Settings Interface

STEP 2.Click ﬂ| to open Multi-stacked Logic Analyzer Settings dialog box.

Hulti—-stacked Logic Analyze il

[¥ hctiwate Stack

Stack Type
" Memory Stack

Fleaze =zelect the Logie Analyzer for stacking

(M1 =/H:000000-0000
(M2 =/W:000000-0000
(M3 =,/H:000000-0000
(M4 S/H:000000-0000

—Synchronous Channel
|40 =
—aynchronous Trigger Condition

IRi zing Edgze ;I

0K | Cancal | Help

Fig4-171 - Multi-stacked Logic Analyzer Settings Dialog Box

Activate Stack: Click the checkbox to activate the function of the Multi-stacked Logic Analyzer; the default is

non-activated.

Stack Type: Users can select the Memory Stack and Channel Stack; the default is the Channel Stack.
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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:

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

The Zeroplus Logic Analyzer

User’'s Manual V3.05

Select the synchronous channel form the pull-down menu. The default

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.

T CEESFLES LAF-C {32 128) (57K CO0000-0000) = [LaBocll
L Bille Bpw'Bigndd Wrigger Ea'Breg Owta odls fimder Felp

D= & %5 T s e LI
e @ @@ vk |@- 2w % a@pbls M@

x| = 5% =] Fage [0

| Heigha ]ZE = Feiggee T

I

Sealac 07 SRLIOTH Bixghay Fon:16305 & Fon lEHE = A-TE HES - A-F T -
Tetal ARSI Irigger Fex O E Fon =I6MS = F=T= Wb = Congo—ats Be
T i
disigd | wioen | v (B e ogeem | owen s e peen o oeesn e
syl @ : 16335 1637
A T | 11665 AT
Fg
“ Lhitad
Ry " o 49153
25 I 95T
Fa | 1 4153

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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5 Troubleshooting

5.1 Installation Troubleshooting
5.2 Software Troubleshooting
5.3 Hardware Troubleshooting
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Objective

In this chapter, troubleshooting is divided into installation, software and hardware issues. These
troubleshooting questions and answers depend not only on our engineers, but also on end users such as students,
engineers, technical manual writers, and others.

51 Installation Troubleshooting

Q1. Whyitis not prompt when | insert the driver CD into my CD-ROM?

A: At this stage, the driver CD is not auto-executable. The primary issue here is a chipset problem. Though
these six Logic Analyzer models seem only different in model number, they are quite different in firmware
and chipsets. Due to installation procedures (see Chapter 2), we are unable to compile a driver program that
auto-detects the chipset at the beginning of the installation.

Q2. Why does the installation software keep giving an error message saying that | don’t have enough
memory?

A: This kind of problem happens in many hardware installations. Turn off multimedia programs such as Media
Player, media decoders, media encoders, and so on. If there are any multimedia icons in the system tray
(see the far right end of the START menu taskbar), remove them. The Logic Analyzer software will run
better in memory locations from 64 to 512 MB.

Q3. What should | do if | want to share this software interface with all users of my computer after
installing it?

A: The shortcut is removing the software interface, and then reinstalling it. By default, the program is available
for all users.

Q4. My HDD is modest; which software components are absolutely necessary?

A: Choose Custom as your setup type. Next, unselect items such as examples and tutorials. You must install
at least the Main App (application).

Q5. My MS Windows system will not accept the driver; what should | do?

A: Double check that you run the correct Setup.exe from the folder that corresponds to your hardware and MS
Windows version. Visit our website for the latest updated or debugged software. If you are running this
program on a virtual machine, the virtual machine may not support the amount of hardware addressing. In this
case, try it with a machine that is physically running a Windows system.
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5.2 Software Troubleshooting

Can I run the program even if | don’t have the Logic Analyzer hardware?
Yes, you can. You can run the program under the demo mode. See. Fig5-1.

LZEROFLUS Logic Analyrer EI

Hardware Searching Failed!

Retry Exit

Fig. 5-1: Select Run Demo if you do not have the actual hardware.

| am running a graphing program and software at the same time. Whenever | try to make a
screenshot of my work, it keeps telling me that | have insufficient memory space; what is wrong?

A few users have reported similar problems. We are not certain what causes it or how to fix it. However, we
have found that if there is a defective address within 128 MB to 512 MB in your physical memory, your
software might signal “End of memory”. Thus, the program will warn you about insufficient memory. Test
your memory with a varied memory testing program. Or, take a screenshot, close the program, paste it to
the graphing program, and re-open the program.

A part of the background picture remains within the Waveform Display Area, especially when
running the program in demo mode. What’s wrong with it?

Your machine may have a memory management problem with either your physical RAM onboard or the
RAM on your video card. Turn off any other multimedia of graphic programs and then re-run the software. If
this does not work, restart your system. This should temporarily fix the problem. However, we highly
recommend terminating all irrelevant programs while working with the Logic Analyzer (Try not to burn DVDs,
not listen to music or watch movies while working with the Logic Analyzer.).

The default color setting of the Waveform Display Area is very cool, but | don’t see anything when |
print my work out with my black and white laser printer. What can | do?

Refer to Section 3.6; it should have clear, understandable instructions about changing the color of the user
interface. See Fig. 3-153; this color setting should give a clear view of the Waveform Display Area, even with
an old black and white laser printer.
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5.3 Hardware Troubleshooting

Q1. Why are no lights on when | hook the USB cable to the Logic Analyzer?

A: Double check whether the other end is properly connected to your PC. There may also be a defect in your
USB cable. Try another cable.

Q2. Why can'tlread any signals from my Logic Analyzer?

A: Check whether you have correctly connected the signal cables to the activated pin on your test board and
check the power supply of your test board. The Logic Analyzer does not supply any electricity to a test board
via signal lines.

Q3. lgetasignal from only one Logic Analyzer when | have two connected; what is wrong?

A: Currently, only the LAP-C(32128), LAP-C(321000) and LAP-C(322000) support many Logic Analyzers
working in series. Also, make sure that the signal lines, power lines, and ground line are properly connected.
Refer to Fig. 1-11, Table 1-2, Table 1-3, Table 1-4, and Table 1-5.

Q4. Why should I bother grounding? Where can | ground?

A: Grounding will protect the Logic Analyzer and the test board. A proper ground may improve the quality and
accuracy of your data. Since it is impossible to avoid unwanted interference you may ground the Logic
Analyzer with the test board to ensure that unwanted interference will equally disturb both the testing and
tested devices, ensuring a set of data that is still accurate.

Conclusion

Every user of a product is a potential writer for Chapters 5~7 in this User Manual. In fact, this chapter is a

composition of many unnamed electronic professionals, especially experts.
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6 FAQ

6.1
6.2
6.3
6.4
6.5

Hardware

Software
Registration
Technical Information
Others
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Objective

In this chapter, common problems and questions are roughly classified into five categories: Hardware,
Software, Registration, Technical Information, and Others. This is a backup resource for users, especially those
without Internet access. Most references refer to English web links.

6.1 Hardware

HO1. Is it ok to substitute stock items for bundled cables and connectors?

A: Yes, users may use any compatible connectors and cables. However, to ensure consistency and accuracy
in measurements and data, we strongly recommend using the bundled connectors and cables. Each of the
Logic Analyzer'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.
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Does the Logic Analyzer use hardware or software compression technology?
For time efficiency, the Logic Analyzer uses hardware compression.

Is planning an Analyzer that can handle more channels?
Yes, we are working in this direction.

Does the memory page vary when the depth of the memory changes?
Yes, the depth of memory changes the memory page.

Is the Logic Analyzer expandable? How may | expand it?
Yes, the Logic Analyzer is expandable. At this stage, you can expand it with external module devices.

Why must | reinstall the driver every time | use a different Logic Analyzer?

Since each Logic Analyzer has unique serial numbers, you must reinstall the driver every time you change the Logic
Analyzer.

Why is there no data? Why does data sampling seem inconsistent?
The reasons are varied, but you may follow this checklist for troubleshooting:
1) Always check the USB connection between the Logic Analyzer and your PC.

2) We strongly recommend using USB ports in the rear panel of a PC; these ports usually have better voltage
stabilities than front panel ports. However, if front panel USB ports are directly soldered to the main board,
you can use them.

3) Make sure the Logic Analyzer is directly connected with the PC (without a USB hub).

4) Inconsistent data display may indicate voltage irregularities in the main board; examine capacitors on your
main board or power supply.

5) If the problem is the power supply, we strongly recommend purchasing a power supply with a hardwired
voltage transformer rather than a voltage regulator. For power supplies with the same output power, those
built with hardwired voltage transformers 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

.Why is the compression function not enabled by default?

Mostly to avoid significant errors when testing signals with high variability, or measuring a certain channel
for a long time period.

SWO02. What is the purpose of the compression function?

A:

SWO03.

A:

SWO04.

A:

SWO05.

A:

SWO06.

A:

SWO07

SWO08.

A:
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The compression function measures signals that vary slightly over a long period.

Can | enable Trigger Page and Compression Function simultaneously?
Yes, you can.

When should | use the “Bar” function?

This function allows you to highlight a segment of a waveform so that you can have a closer view. Depending
on the configuration of Waveform Display Mode under Tools =» Customize, a more accurate numeric value
of sampling site, time, or frequency difference will be calculated and displayed as shown in Fig. 6-1.

A Poz-070us |- A - T =068 8460z [ L -BE=19846uz: |=
E Pos-060uz | B-T=>50u: |- Compr-Rate:1.000
A E b o
-U?;Jjus Lehys -CED!us Lhys LG Ch= L his 1 0= -lﬂ\s 1

Fig. 6-1 — Bar Function

Can triggers be differentiated in Pre-Trigger and Post-Trigger?
Yes, they can.

Are all setup parameters and configurations saved as | save my work?
Yes, everything in your work space, except signal graph, will be saved.

.If 1 have the wheel feature with my mouse (or other pointing devices), may | adjust the waveform

display zoom, in the Waveform Display Mode by scrolling?

This feature has been enhanced since V1.03. If your program version is prior to this version, visit our
website for the latest update at

http://www.zeroplus.com.tw/new_instrument/main-download.php?type=1

What are the extremes for Delay Time and Clock & Trigger Delay Clock?

The interface will inform you of the interval you may use. However, it varies from case to case, depending on
your test devices. See Fig. 6-2.

—Trigzzer Delay Time
|5115

iMin:Sns , Max:83. 881ms)

—Trigger Delay Cloclk

|1

Min:1, Max: 1B6TTE191)

Fig. 6-2 — Delay Time and Clock
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SWO09. How do | know the version number of my software interface program?

A: Click Help from the menu (See Fig 6-3),
and then select About ZEROPLUS Logic Analyzer(See Figs 6-3 and 6-4).

Help
Logic Analwyrer Help Fil
Eeyboard Map

Beport a Problem
ﬂ About ZEEOPLUS Logic Analwrer
About ZEROFLUS More Protocel Analwyzer

Fig. 6-3 — About ZEROPLUS Logic Analyzer

About FEROPLUS Logic Analyrer ll

LAP-C Series
ZHRREEGARLS Yersion : Standard Y¥3.04.01(090306)

Zeroplus Technology Co., Lid.

Sih:000000-0000

— The Information of the Version
Mew Feature:

--- Find Pulse Width

--- Analog Wavefarm

--- Software Information Display for ZEROPLUS LAP
--- Chain-Data-Find

--- Reverse for waveform

--- Memaory Analyzer

--- [Mulki-stacked Logic Analyzer Settings

Bug Fixed:
--- Detailed description invites reference "Readie”

Detailed description invites reference company website
Copyright{C) 1997-2009 ZEROPLUS TECHMOLOGY €O, LTD.
‘Website:  htkp: v, Zeroplus, conn, bw

Fig. 6-4 - The circled information is the version number.

SW10. How may | upgrade my software interface program?

A: Visit our website at http://www.zeroplus.com.tw and follow the instructions for the English version. You may
also use the following address for English updates.
http://www.zeroplus.com.tw/new_instrument/main-download.php?type=1

SW11. Can | save my signal data to a separate pure text file (*.txt)?
A: This feature is available in this version.

SW12. Why is the text display covered by other text or outside the display width?

A: At this stage, our software interface program has missing code for multilingual support. You will have to ensure
your system default encoding is one of the following languages: 1) any English Encoding (en, en-XX), 2)
Traditional Chinese (zh, zh-XX), 3) Simplified Chinese (zh, zh-CN in HZ, GB2312, GB18030). Double check
the language configuration in Region and Language Option.

# 5 Llucirnerils » Rt N

= Seann

—— i T R | ':LE-TLIF"Il-EE sethmgs for e dsolay of lsmouades.
3 J"‘":I ==y L B bk LR j Sebedly wribserz, Leniee:, el cales,
metwork Connecticns ’ . "
P ) e o Soppeant ﬂ- i ﬂ) o ks avd Aok Dimanes
Bl — L Brinbers Snd Fexes b iy mpench
"_ E.l-. 1 [ T 3 -
= ol Taskbar arid Start Meru S Stared lksr Mames and Passcrds
i J Lo S Eing. . ol Eyrnznee Liseliposte
= ﬁ;’ Svstemm
& shutpown.. el Tasklar amd Start Manu
Etart S ] ign oo Frewsl

Fig.6-5 — Windows Regional and Language Options
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SW13.Is there a Reset that restores the default color settings for signal output waveforms in the Position
Signal Display Area?

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|

Wworkaround I Wavefarm |

MHame | " Relating | Color -
aveform Background r
List Background 1 [l ]
List Background 2 r I
Cursor r
Grid r
U nknow Line [l I
D efault Bus r I
Bluz Text r I
List Tent r
Tirne Text r —
Buz Ermar r ]
Bus Error Text r -
Cirpal Filkar P ar r I
i | _'I_I

Presiew
a o After the backgraund is
— altered, comesponding colar
[ automatically change
according to the contrast
ratio .
When being printed the
¥ background iz white

ak I Cancel |( Default | Help |
\

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.

’H Select an Analytic Range

- Moise Filter ...

¥ Data Confrast...

#A4 Find Data Yalue .., Chrl+F
=1 Find Pulse Width, ..

14 Tothe Previous Edge Fi1
%[ Tothe MNext Edge F1z

Go To 3

F  AddBar... Alt+4
o¥ Delete Bar... AlL+E
R: Z00rm E

,ﬁ Hand H
Fe  Mormal ESCAFE
"% Zoom In Fa
¥ Foom Ouk F3
[ show all Data F10
w7 Previous Zoomm Chrl+Z

Data Farmat 3

Am
ld 7 Reverse.. |

List Data Mode * [v square Waveform |

Sawbooth 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 ... Chrl+F
21 Find Pulse Width. .,

Go To »

Flace 3
F. AddBar
R‘: Zaarm E
4 Hand H
[R mormal ESCAPE
[E#] Show all Data F10
w7 Previous Zoom L

Data Farmak »

WwaveFarm Mode ld " Reverse...

Calar ... [w  sguare Waveform

Bus Data Calar, . Sawmtoath waveform

Bus Single Data Calar, ..

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 DOES NOT work under the Double Mode
at this stage.
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6.3 Registration

. What is the significance of the hardware serial number?

Every product is assigned and engraved with a unique serial number, which allows us to trace the original
manufacturing date of a specific product.

How do | register online?

Visit our homepage at http://www.zeroplus.com.tw. Choose the Instrument Department, and click on
English. You may also enter the following address:
http://www.zeroplus.com.tw/new_instrument/main-member-reqgister.php?flag=insert

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 I 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
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then downloads and installs the latest version.
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6.5 Others

OTO01. How was the Logic Analyzer developed?

A: It took us more than two years to develop this product. We envision “Everyone carrying the Logic Analyzer,”
and we would like to make some contributions to the electronics industry in return. We also wish to
transform the stereotypical OEM factory into a world class R&D center.

OTO02. Why is there a rich information database for game chips rather than the Logic Analyzer?

A: First of all, we apologize for any inconvenience caused by the lack of information pertaining to Logic
Analyzers. We are currently working very hard on multilingual information and documentations pertaining to
the Logic Analyzer. Visit our website for the latest drivers, software, and manuals:
http://www.zeroplus.com.tw/new_instrument/index.php?lang=eng.

In the meantime, we will have updates ready when verified error free.

OTO03. What was the original intention of developing this item?

A: Originally, the Logic Analyzer was just for use by our engineering department. Later on, we saw the greater
need for this kind of device. We made numerous enhancements and made it available to the public.

Conclusion

This chapter is full of hard facts for engineers. The contents of this version of the User Manual may look more
different than the one on the web. Every engineer finds new problems, new solutions, or other issues, during real
life applications. Though there are dozens of questions here, we look forward to your feedback, which is important
for future versions. It may help us produce more efficient and accurate devices so that we will offer you much better
service.
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7 Appendix

7.1 Hot Keys
7.2 Contact Us
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Objective
In this chapter, users will learn the functions of all defined hot keys in the software interface of the Logic
Analyzer.
7.1 Hot Keys
Table 7-1: Hot Keys (1)
Hot Key Equivalent Orders Statement
A Go to A Bar Mov<.a the A-bar to the center of the waveform
area; select A-bar by the cursor.
Move the B-bar to the center of the waveform
B Go to B Bar
area; select B-bar by the cursor.
T Goto T Bar Mov<.a the T-bar to the center of the waveform
area; select T-bar by the cursor.
E Change to 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.
Crl + F Data -> Find Data Value Searf;h specific data with predetermined
conditions.
Bus/Signal -> . .
Ctrl+ G Group into Bus Group selected signals into a Bus.
Ctrl + N File -> New Create a new file.
Ctrl+ O File -> Open Open a saved file.
Ctrl + P File -> Print Print an active file.
Crl +S File-> Save Save_ an actlv_e file with its current name,
location and file format.
Bus/Signal -> . .
Ctrl+U Ungroup from Bus Ungroup signals (Pins) from a Bus.
Ctrl+Z Data -> Previous Zoom Reverse the last zoom.
Ctrl + Shift+ E | File->Export Waveform Open Export Waveform dialog box.
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Table 7-3 : Hot Keys (3)

Hot Key Equivalent Orders Statement
Page Down |Operate the position shown Go to next page of the data or the
waveform
Page Up Operate the position shown Go to previous page of the data or the
waveform
Home Operate the position shown Go to the beginning of the data or the
waveform
End Operate the position shown Go to the end of the data or the waveform.
Up Operate the position shown Move the cursor up a grid.
Down Operate the position shown Move the cursor down a grid.
Left Operate the position shown Mgve the selected Bar or display left to
prior the waveform or data.
Right Operate the position shown Move ’Fhe selected Bar or display right to
posterior the waveform or data.
ESC Operate the position shown Release all selected bars, and change
Mouse mode to Normal.
Space Change the trigger conditions | Change trigger conditions.
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
F11 Data ->To the Previous Edge Move forward to the prlor variation waveform
and center that location.
F12 Data -> To the Next Edge Move forward to the next variation waveform

and center that location.
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7.2 Contact Us

Table 7-5: Contact Us

Contact Us

Copyright 1997-2009, ZEROPLUS TECHNOLOGY CO., LTD

» Headquarter

ZEROLUS TECHNOLOGY CO., LTD.
3F., No.121, Jian Ba Rd.,

Chung Ho City, Taipei County, R.O.C.
Tel: +886-2-6620-2225

Fax: +886-2-6620-2226

ZIP Code: 23585

Taiwan-Chung Ho City

» Instrument Division/

Business Department

ZEROLUS TECHNOLOGY CO., LTD.

6F., No.265, Wuling Rd.,

North District, Hsinchu City, Taiwan (R.O.C.)
Tel: +886-3-542-6637 Ext.:87

Fax :+886-3-542-4917

Service E-mail: service 2@zeroplus.com.tw

ZEROLUS TECHNOLOGY CO., LTD.
Address: 2F, NO.123, Jian Ba Rd,
Taiwan-Chung Ho City Chung Ho City, Taipei Hsian, R.O.C.
Tel: 886-2-6620-2225 Ext.:200

Fax: 886-2-6620-2226

Taiwan-Hsinchu 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.
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Conclusion

The demonstrations in this User Manual will enhance users' understanding of our products in future issues,
even though the manual ends here. We thank you for choosing the Logic Analyzer. Please contact us if you find
anything that could be done better, either in software or hardware. We appreciate your feedback.

209 FMOT7I4A



