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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.

User 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.
Though 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 with your product. For assistance, please contact our
nearest distributor.

Table 1-1: Parts list for retail packages

Models LAP-16128U LAP-32128U-A LAP-321000U-A
Logic Analyzer 1 1 1
16-Pin Testing

Cable 0 ! !

8-Pin Testing Cable 2 2 2

Probe 20 36 36

USB Cable 1 1 1

Getting Started

Guide ! ! !

Driver CD** 1 1 1
1-PinTesting Cable

(White) L ! !

2-Pin Testing Cable

(Black) L ! !

* This Driver CD consists of a multilingual software interface program, as well as a
multilingual User’s Manual.
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Fig. 1-5: Getting Started Guide

Fig. 1-7: 1-Pin External Clock Wire

(White)
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Fig. 1-4: USB Cable

Fig. 1-6: Driver CD

Fig. 1-8: 2-Pin Ground Wire

(Black)
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1.2 Introduction

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

ConnectolS

Adjustable Base Stand

Fig. 1-9: A view of the Zeroplus Logic Analyzer LAP-A Series. see Fig 1-12 for detailed
information on the Signal Connectors.
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Fig. 1-10: Side view of the Zeroplus Logic Analyzer, which draws its power
from the USB connection.

Fig. 1-11: The above illustration demonstrates how the Base Stand Support may be
adjusted. Gently pull the plate away from the analyzer, rotate it 90° and release it.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 9



The Zeroplus Logic Analyzer
A ZEROPLUS User’'s Manual Ver. 2.03

Port A: A0 ~ A7
Port B: BO ~ B7
Port C: CO~C7
Port D: DO ~ D7
For extended modules
or devices not
For signal designated to be

transmission to active
other instrumnets.

analyzed.

For the External Clock
connection.

For grounding test
circuits.

Fig. 1-12: Rear view of the Zeroplus Logic Analyzer LAP-A Series.
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Table 1-2: List of functional pins in each model.

Models LAP-16128U LAP-32128U-A LAP-321000U-A
Port A ( AO~A7) X X X
Port B ( BO~B7) X X X
Port C ( CO~B7) X X
Port D ( DO~B7) X X

R O X X X
T O X X X
S O X X X
CLK X X X
GND X X X
VDD X X X
I0A X X X
I0B X X X
I0C X X X
GND X X X

Table 1-3: Definitions and Functions of pins for all models.

CLK Clock Connects a given external module to be analyzed.
GND Ground Tyvo pins used for grounding the Logic Analyzer with a
given external module to be analyzed.

Table 1-4: Definitions and Functions of pins for advanced models (1).

R_ O Read (Out)

When the Logic Analyzer is about to upload data from
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.

T O Trigger (Out)

When a trigger condition is established, the T_O will
send a Rising Edge signal of DC3.3V. When memory
is full, a Falling Edge signal is sent.

S O Start (Out)

When a user initiates a sampling task by clicking the
RUN icon in the window or clicking the START button
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.
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Table 1-5: Definitions and Functions of pins for advance models (2).
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VDD Voltage Drain Provides +3.3 V for external modules by draining
(Semiconductor) voltage from the Logic Analyzer.
IOA Ext. /O Module A Transmits signals from an external model or device
not being tested.
10B Ext. /0 Module B Same as I0A.
I0C Ext. /0O Module C Same as |OA.
GND Ground Grounds external devices, in sequence

1.3 Hardware Specifications

Table 1-6: Hardware specifications of LAP-A Series.

Items\Type

LAP-16128U

| LAP-32128U-A

| LAP-321000U-A

Interface

USB 2.0 (1.1)

Operating System

Win 95/NT/98SE/ME/2000/XP/2003

Power Supply

USB 1.1 (USB 2.0 Recommended)

Compression

Compression

Channels 16 | 32
Bandwidth 75MHz
Memory 4M Bits
Memory Depth : . .
(Per Channel) 128 Kbits 128 KBits 1 MBits
Internal Clock Rate 100 ~ 200 MHz
(asynchronous)
Max External Clock Max 100MHz
(synchronous)
Trigger Channels 16 Channels 32 Channels
Trigger Condition Edge/Pattern
Pre-Trigger/
Post-Trigger Yes
Trigger Level 1 Level
Trigger Count 1-65535
Max Trigger Page Max 8191
Enable Channel 16 32
Buses Data Decoded Yes

Start: Edge and Pattern
Enable Delay End: 1-65535

16 Channel

24 Channel Compression 1-255
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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 testing the Zeroplus Logic Analyzer on
the following Microsoft Windows operating systems. Since the Zeroplus Logic Analyzer
requires operating system support of the USB protocol, Windows 95r2 and earlier OS
versions are incompatible.

1) Windows NT 4.0 Workstation & Server, Service Pack 6 — not recommended

2) Windows 98, 98 Second Edition - supported

3) Windows ME — not recommended

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
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1.4.2 Hardware System Requirements

e CPU

Windows NT, 98, 98 SE
166 MHz, or above.

Windows 2000, XP
300 MHz, or above (strongly suggest 900 MHz, 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

Windows NT, 98, 98 SE
128 MB or above (64 MB minimum).

Windows 2000, XP
256 MB or above (128 MB minimum).

e Hard Drive
At least 100 Mb available space.

e USB
USB 1.1 compatible (recommend USB 2.0).

e Display Devices (recommended)
1 17" monitor with 1024x786 resolution or higher.
2 8MB SDRAM on Video Card.
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1.5 Device Maintenance and Safety
Follow these instructions for proper operation and storage of the Logic Analyzer.

Table 1-7: General Advice

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

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

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

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

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

Table 1-8: Electrical Specifications

Iltems Minimum Typical Maximum
Working Voltage DC 45V 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 Channels +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.
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Table 1-9: Operating Environment

Avoid direct sunlight

Use in a dust free, non-conductive environment (see Note )
Relative Humidity: < 80%

Altitude: < 2000m

Temperature: 0 ~ 40 degrees C

WARNING

This is a Class A product which may cause radio interference in a
domestic environment.

Note: EN 61010-1:2001 specify degrees of pollution and their
requirements. Logic Analyzer falls under Level 2.

Pollution refers to ‘addition of foreign matter, solid, liquid or
gaseous (ionized gases), that 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
condensation must be expected.

Pollution Degree 3: Conductive pollution occurs or dry,
non-conductive pollution occurs which becomes conductive due
to condensation. In such conditions, 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: O ~ 50 Degrees C

Conclusion

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

2.1 Software Installation
2.2 Hardware Installation
2.3 Tips and Advice
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Objective

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

2.1 Software Installation

In this section, users will learn how to install the software interface and drivers. As
with proper installation of many USB devices, the Logic Analyzer application and driver
software must be installed prior to connection of the hardware. The following steps
illustrate an installation of a Zeroplus LAP-32128U-A Logic Analyzer. The other two
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,
click Run, click Browse, select Setup.exe file in the appropriate model
folder and then click OK. It is recommended that all other programs are
closed while 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 hame.

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

Step 9. Click Yes to acknowledge the Microsoft Digital Signature message and
continue the installation.

Step 10. Click Finish to complete the installation.
Step 11. Click Yes to restart the PC.
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Hardware Installation
Hardware installation simply involves 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, A2 = Red, A3=Orange and so on.

Fig. 2-2

3.The circuit board must be grounded to
the Logic Analyzer with the connecting
cables (Fig.2-3).

Fig. 2-3

Step 1 -  Plug the thin male end of the USB cable into the laptop or PC.
Step 2 -  Plug the square female end into the logic analyzer.
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4.Plug the square end of the USB cable
into the Logic Analyzer (Fig.2-4).

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

Fig. 2-5

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

Fig. 2-6: An assembly of Laptop, Logic Analyzer, and a testing board.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 21



The Zeroplus Logic Analyzer
A ZEROPLUS User’'s Manual Ver. 2.03

2.2 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 the external board frequency.

2. Ifthe signal connector does not work well with the pins on the test board, try using the

supplied probes.
J—If ZEROPLUS

—

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

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

3-3. Place the metal prongs on a metal
connector on the motherboard and
release the fingers so that the
prongs grip the metal connector
(Fig.2-9).
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4. The Logic Analyzer will connect to the Zeroplus server for software updates if an
internet connection is available.

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

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

8. Ifatestboard has a lower frequency than Logic Analyzer, sample signals according
to the external clock.

9.  When clocking by an external clock, filter extra signals with the Enable function.

10. Unused channels may be removed from the Bus/Signal display using Bus/Signal
(Menu) = Channel Setup.
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3 User Interface

3.1
3.2
3.3
3.4

Menu & Tool Bars
Find Data Value
Statistics Feature
Customize Interface
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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 eight sections
as shown in the following figure.

EBZEROPLUS Logic Analyzer - [LaDocl] =100x]
A5 Flo Busfliensl Trigesr RunStp Dabn Tools Window Help ) R
MR 8@ & &[0 & 7| b | ek @]z (w5 [50% <] # P I o[ Comt [T
o @@ |6 e s I [P || ¥5¥8 & | Hegt  [50 ] | Togaor Deley
Seale 1 Disploy Fos0 EFos15 |v BoT=15 v LE-a |-
\ Tosl 2048 Trigger Fos ) b P |~ E-T-15 |+ Compr-Rate No
: ,H
. 8l
Y]
3 %
5 |6 7
eyt |
# 45 ¥
7 i5 b
4 [rllal T vliel i »I_I
Ready 8 | [ End Nl | DEMO 2
Fig 3-1 — Software Interface
1. Menu Bar

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

2. Toolbar

The Toolbar is the graphical user interface which enables you to 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
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example: Address, Time, Frequency, Trigger Bar, A Bar, B Bar and other Bar.
Details of the labels are below:

Scale - Defines the acquisition clock that controls the data sampling

Total - The period of time that Logic Analyzer capture data.

Display Pos - The middle tip means the middle position of waveform.

Trigger Pos -  Trigger position.

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

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

4. Ruler (Waveform Display / Listing Display)
Ruler shows the time position of the wave shown in the wave display area.

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

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

7. 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 aE . There are sixteen
channels in LAP-16128U, and thirty two channels in LAP-32128U-A.

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

8. Status area
Displays Logic analyzer status. The function name is also indicated here.
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3.1 Menu & Tool Bars

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

File
[ Mew Cl+l
= Cpen... Chl4
Close Cil+F4 € Close - closes the file being worked on.
] Save Cl+s
mave Ls.
Export... Crl+ahift+E € Export workspace into Text (*.txt) and
Captore Window...  ChMC CSV Files (*.csv)
€ Language allows users to change the
Language 3
language interface of menus, tool boxes,
& Print.. Ctel+P ete.
Frint Freview € Print Preview shows three options:
Print Setup .. Bus/Signal, Trigger option, and Position
Display Area (See Fig. on Page ).
Eecent File
Exit € Exit the program.

Fig 3-2: File menu.

e E &

Fig 3-3: Standard tool bar.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 27



The Zeroplus Logic Analyzer
/ ZEROPLUS User’s Manual Ver. 2.03

Menu Bar: File

Menu Item Menu & Dialogue Window
[ Hew Ctl+H Open a New file.
ooen 21|
Lookin: [ &y Wy Documents | =B ckE-
My Pictures
2 Cpen... Ctl+0
= P File name I =l Open |
Flesoftype: [Logisanabzer Fiel"ak) o cenesl |
File
File name: Date:
Author: Time:
Project
Noke ;I
1]
Z
Fig 3-4: Open an existing file.
=1

Fie tiew Help

Dﬁ‘;‘é”m :}"’v“va + v‘j” [ D”MNIZK jmll
v [50% ~|eipage It -] coumt [ =l

mREEE N R e Y
G158 | Heigt [18 j Trigger Delay 1

Clos= Ctil+F4

[ Endt | DEMO

Fig 3-5: Close the active workspace.
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Savein |2y My Documerts s «®EcrE-

My Pictures

Bave T
File name | =l sae |
S&VE AS Save as lype: |Logicnalyzer Fief* ak) =l Cancel
F‘;mezp [Lapraject Auther: | ETA-L08
Ticle: case lemma
Note: ;I
=l
A
Fig 3-6 — Save As window
Save — Saves the current file.
Save As — Specify the name of the file to be saved.
eoor 21|
Savein |2y My Dooumens Ja I = s =z
My Pictures
File pame: [t = save |
Save as ype [Test Files(-ba) =1 Cancel
i Setup Data Display
E:{pl:ll't Cil+Shift+E ’V  Yes C Ha | ’V @ vertical ' Horizortal |

Save data rang;

from  |geginning of Data ¥ to

[-1023

v

Fig 3-7 — Export Window
Export a file into text (*.txt) or CSV (*.csv) formats.
Display Parameter: Decide whether or not to
display the parameters of the file to be exported.
Data Display Mode: Choose whether to export
the data either vertically or horizontally.
Display Data’'s Range: Choose the range of the
data to export from the drop down menus.
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B Capture Window x|

Note:

~Capture to...
& File

© Clipboard
© MSPaint

~Capture Region
& FullScreen

 Select Region

- Selection line color ¥ opposite of color
| [T

Capture | Cancel ‘

Fig 3-8: Capture Window

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

Capture to
—  File — saves the capture image as either a
jpeg or bmp
—  Clipboard — Copies the captured image to the
Capture Window. . Tl clipboard for use in other applications.
—  MsPaint — Directly starts MSPaint to view the
captured image.

Capture Range

—  Full Screen — captures 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.

Color of the note — Choose the color of note text.

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

Capture Button — Click the capture button to
capture the image

Cancel - Click cancel to end the capture.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 30



The Zeroplus Logic Analyzer
A ZEROPLUS User’'s Manual Ver. 2.03

Chiness (21)
Chines=(Tr)
|w Englih

Fig 3-9: Choose between Chinese Simplified (si),
Chinese Traditional (Tr) and English.

LogicAnalyzer

"'_., The program needs to restart.
L

Do o want to save the current document?
Language

Fig 3-10: When changing languages the
following screen will be displayed and the
program will need to be restarted.

LogicAnalyzer

(] Switching language needs to restart the program to kake effect, please save the douments!
. IF the document is not modified, this operational ignore!

Fig. 3-11: Press Yes to close all open applications
and restart the system.

Prne 2| x|

—Printer

Hame: Adobe PDF Properties... |

Status: Feady

Type: Adobe PDF Converter
‘Where: My Documents
Comment: Creates Adobe PDF

% P:I."Il.'l'.l.t th].‘l'P —Piint rang Copi
o« Al Murmber of copies: |1 3:
£ Pages  from: |1 o |1

£ Selection @I
Cancel

™ Print ta file

Fig 3-12: Click to enter the Printer dialogue box.
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ZEROPLUS Logic Analyzer - [Testing Template als] -0 5[

i HextPa\gel Pre!Pa\gel IwoPagel Zoom [n | Zaomgutl Close |

Print Preview

[End! | DE ;2

Fig 3-13 Click to show a Preview of the Print.
Printsetup 1B

—Printer
Eropetties... |

Mame:

Status: Feady
Type: Microsoft Office Document Image writer Driver
‘Where:  Microzaft Dacument Imaging Wwriter Port:

Comment:

—Paper Orientation

Frmt Setup...

Size: I Letter j = Partrait

by
Source: IDefauIl tray j £ Landscape

Netwark.. | Cancel

Fig 3-14: Click to enter the Print Setup
dialogue window.

Eecent File Shows recently saved file.

Bt Exit the program.
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Bus/Signal

— e

i, Sampling Setup ..
"'"'r Chanmnels Setup ..

—Clock Source

— sy nchronous Ch
' Cooup into Bus Crl+Cr * Internal Cloc
Tngroup from BEus Tl Frequency!
Ezxpand
Collapse —Synchronous Clo
- " Fxternal Cla
Format Fow Lot size L,
Risimg Ex
Eename
Mowve Up [~ Falling E

Mowe Dovwn ake: The ex

Channels Setup

..................... Hide

......... fdafl Bhowal
Port D Color.. size
Tr. Condition [ = o o remrT SIZE: E
i AT B e 3¢ B 3 x i"{: :)< Channel number
&M TIARIE AT liemibmd bm 2

Fig 3-15: Bus/Signal menu. Dialogue windows of the Sampling Setup and
Channel Setup are shown and indicated by arrows.

v (@ » dis (32K ~| b | mr [5OMHz v1mﬂ:

Fig 3-16: Trigger tool box.
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Menu Item

Detail Menu or Dialogue Window

n;,r Sampling Setop ..

Tip:

Sumpling ey

—Clock Source

—Asynchronous Clock.
& Tntermal Clockd

Frequency: IBDDKHZ vI

—Synchronous Clock
" External Clack.
(% Rising Edge

7! Falling Edae

Frequency: |1UUKH2

(Min:0.001Hz, Max: 100MHz)

Mote: The external clock vaoltage lewvel is the same as the port trigger level

—Sarnoling
[ RAM Size

Enable Mode

Enable Setup |

Compression Mode
RAM Sizet 351, A I~ Data compression

Channel number will be
limited ko 32

Apply | QK I Cancel |

Help | Restore Defaults

Icon Description

#iis  Decrease RAM size

Fig 3-17: Sampling Setup

See section 4.1 for detailed instructions.

vt |32K = b mlﬁuMHz - |

44 Increase RAM size Fig—3-18 — RAM Size

nnr Decrease internal Choose the RAM size and the internal clock
clock frequency frequency from the drop-down menus.

. Increase internal

clock frequency
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Ram Size

Tip:
Clock Source
Asynchronous Clock

Aspnchronous Clock
* |ntemal Clock

Frequency: [lldaF

200MHz

Sampling

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

The total depth of memory for the series A Logic
Analyzer is 128K Bits in each probe.

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

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 128 takes a long time why have
256K? 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.

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

The sampling frequency should be more than 4 times
the signal to be measured so that the waveform duty
cycle depiction will be accurate.
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Tip:
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Tip:

Synchronous Clock

Compression

Enable Setup

The Zeroplus Logic Analyzer
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Choose the frequency of the clock on board 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 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

Using one of the single connecting cables put one
end on the mother board and the other in the LA as
shown in the diagram opposite.

Check the box to compress all the data.
Compression is used to compress acquired data
through a lossless compressor. The purpose of this
compression is to place more data in limited memory
than in 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.

[Enable Setup x|

~Enabil

Trigger Condition
Enablz Qualifier

Portd

Trigger Candition
Enzhlz Qualifier

Trigeer Condition
Enable Qualitier

Trigeer Condition

Butbipitn | ][ [

FortD

- Enable Setup
I™ Enable Delay

Enable Activation ——— Select Delay Start Paint Delay Time:
€ According b Enable Qualfier ’V £ start Edge ’V i s

€ EndEdz= (Minitus)

| Opposite of Enable Gualfier | Perind+Delay (Max:65,535ms)

[ ok I Cancel | Restore Defaults | Help |

Fig 3-19: Dialogue Window: Enable Setup
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Tip: T_he functio_n of Ena_ble isto use an _alteraple judgment

circuit which can filter undesired signals in order to

capture and store valuable data in the memory. When

screen. the combination of input signals from each channel is
satisfied with the conditions of “Enable Mode”, the
section of acquired data will be gathered by the Logic
analyzer and stored in the memory. After storing the
data, it will return to the logic analyzer’s system and be
displayed as a waveform. If the combination is not
satisfied with the conditions the logic analyzer won'’t
gather and store data.

Click to enter the enable setup

Tip: 1. |£| = Don't Care means capture all signals

f ling.
There are 3 modes of Enable rom sampling

' . Enable Qualifi :
configuration for each channel. — Qualifer  delay time

L]

Enable Qualifier  de|ay fime

start edge

Fig 3-20 —High and Low edges
It is the system default.

start edge

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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Enable Qualifier delay time

end edge

Enable Qualifier

.

delay time

Fig 3-21 — High and Low Edge
Enable Setup
Enable Delay — according to enable qualifier.
Start Edge — shows the wave from start edge to delay
time interval.
See details in Section 4.1.2 Tasks 1 and 2.

i@}, Channels Zetup ...

Tip:

!’..I. Bus/Signal Setup
Tip:

Adding Bus/Signal
Delete Bus/Signal

Delete All

Restore Defaults

JE] 76m
CIEICIE T
]

;é
°J°]

5
5
LIS
€ s
5

5

1

u|<«-|m

Fig 3-22: Channels Setup
See details on section 4.2

Click the Add Bus/Signal button to add a port. This will
appear as ‘New'. Click the port(s) to be added to the
new signal.

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

Press the Delete All button to delete all the buses.

Press Restore Defaults to return all channels and
buses to the system defaults.
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CGrronp dnto Buog Chl+ix

Signals can be Grouped into buses by pressing Ctrl + G.

Signals can be added, deleted and grouped into buses
using the mouse or the keyboard, or right click and select
Properties from the popup dialog, the functional form of
sample setting. The untied Data Bus is a signal line; the
signal line means Data Bus. The movement of a signal
line (from over to under, hidden and display all signal line
and set the character of color).

Tngronp from Bue CEl+T

Ungroup signals from buses by pressing Ctrl + U.

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

Busfiznal Trigger s -15ins
L 1 I 1 1 1 ! L ! | [}
A3 B
Expand
# L5 &
# Bl ®
Fig 3-23 - Expand
If the bus has been expanded click the *-‘symbol next
to the bus name to Collapse the bus.
BusSiziel Trigger s -150ns
43 5
Collaps
F 5
# El 5
e

Fig 3-24 - Collapse
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Tip:

Format o »

Format Row
Autosize NOT Available in
Waveform Display

Move Up(changes to Move
Left in Listing Display)

Move Down (changes to
Move Right in Listing
Display)

Lta Sz

Mowe Tp
Mave Down

Hide
ptuoe &1

Color,..

Fig 3-25 — Click to change the bus or signal display

Changes the display of a bus or a signal.
Auto sizes the signal columns.

Highlight a signal or bus and click Move up (left) to
move the signal or bus up (left) through the list of the
bus/signal.

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

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

the bus or signal.
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Trigger
& Bus.. ——T—> x|

X Bus Mame: Operakor: Value;
rr
1|I--|- Slgl-.lfll IBusl == j Ix
! q Edit Base Mads
HH
L PIDPEII:[ES\ . ’7 (" Binary £~ Hexadecimal " Decimal
N\ ok
Don't Care
Hizh T
o |l Qualier
Lo g Contin
o |Eneble Qualfcr
r Rl FrErreesE
Rizsing Ed ge e
. Trigeer Condition. ]
Fﬂ]]ﬂlg Edg& poup | EnEble Qoslitier B R X BOXK =B
g i

Either Ed ge ]

Caneel | Reset | Help |

Feset S

Trigger Froperties | Trigges Dely |

- Toggerlevel
Porth [N ] [°
PortB [TIL 1 !
PartC [TIL 1 !
PortD [TTL s m

~ Trigger Cont

—

i1, Max65535)

QK I Cancel Default Help

Fig 3-26: Run/Stop menu.

dfe T
VLIRSl

Fig 3-27: Trigger tool box. The 4" ~6" icons are listed in the Trigger menu.
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Menu Item

Detail Menu or Dialogue Window

x

Bus Mame:

Cperakar: Yalue;

IBusl ==

Edit Base Mode
’7 % Einary

=

" Decimal

" Hexadecimal

ok |

Fig 3-28: Set Bus triggering conditions.

See section 4.2 for detailed instructions.

Signal Trigger Setup x|

Porth

Enable Qualifier

Trigger Condition

PortB

Enable Qualifier

Trigger Condition

PortC

Enable Qualifier

Trigger Condition

PortD

Enable Qualifier

Trigger Condition

Fig 3-29: 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.

See sections 4.1 and 4.2 for detailed instructions.

S Don't Care

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

Set the trigger condition to “High Edge”
See section 4.1 for detailed instructions.

Set the trigger condition to “Low Edge”
See section 4.1 for detailed instructions.

Set the trigger condition to “Rising Edge”

See section 4.1 for detailed instructions.

Set the trigger condition to “Falling Edge”

See section 4.1 for detailed instructions.
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i 2 Set the tr{gger condition .to Elther Edge
= See section 4.1 for detailed instructions.

Besst Reset the trigger condition.
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?T Froperties ..

Tips:
Trigger Content Set

Icon Description

Decrease
¥ip trigger
position

Increase
C trigger
position

N/A  Trigger Page

Trigger

N/A Count

Trigger Properties x|

Trigger Properties I Trigger Delay I

— Trigger Level

Pl [jTAES] [ )
PortB [TIL o [T5 @
PrC [rL - 15 @
fonD [T, | [I5 @

— Trigger Count

—

(Min:1, ManeE5535)

OK | Comcel | Defmlt | Help

Fig 3-30: Set Trigger Properties.

See section 4.1 for detailed instructions.

Trigger Level
The voltage level that a trigger source signal must be
reached before the trigger circuit initiates a sweep.
There are 4 ports available, each port has the ability to
assign different voltages to meet the users’ requirements .
Use the drop down menu to choose between TTL (default
TTL), (MOS L5V) — (MOS 3.3V), ECL and User Defined
(Choose the value of the Trigger level — 6V to 6 V).

e [50%. «| %5 Page [T v| Comt 1 -
{1 ' (2} (3)

Fig 3-31: Trigger Position, Trigger page, Trigger Count
(1) Represents the Trigger Position of a memory page
(2) Represents the Trigger Page.

(3) Represents the Trigger Count.
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Tip: x
Trigger Properties  Trigger Delay I

Trigger Delay

Icon Description ‘;Tﬂgg;“’w f"TPeMgm}:a;dChck
. rgger Page —— —
Trigger Delay TR—| e
N/A = [10us
Clock (Min:1, MaE132) (Min: 100z , Mao: 167 7625
- Trigger Delay Clock
— Trigger Position —————————————— !
—
(E07] =l (Min1, Maoc 16776191

T Pos=0, Start Poz =-1022 , End Pos = 1026

gghe: When more than one trigger pages are slected, the trigger bar disappears from
WIEW

OK | Comwel | Defmit |  Help

Fig 3-32: Set Trigger Delay.

See section 4.1 for detailed instructions.

Trigger Delay Sus

Fig 3-33: Setup Trigger Delay clock under time mode.

T

Fig 3-34: Setup Trigger Delay clock under address mode.

The Trigger Delay in Trigger Delay Tool Box equals to
the Trigger Delay Clock in the above dialogue window.
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b Single Fun FS
B Eepetitive Eun B

B o

i

Fig 3-35: Run/Stop menu.

bbb

Fig 3-36: Run/Stop tool box.

Menu Bar: Run/Stop

Menu Iltem

Detail Menu or Dialogue Window

b SingleRun  F5

Click to run once.
See section 4.1.1 for detailed instructions.

3 Repetitive Eun Fo

Click to run continuously until the stop
button is pressed.
See section 4.1.1 for detailed instructions.

@ Ftop F?

Click to Stop the retentive run.
See section 4.1.1 for detailed instructions.
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Data
Select a A nalwhic Range
gd Find Data Value ... Ctl+F
14 Before Fl11
e[ After Fl12
GoTo 3 ;;E GoTo Trgger T
+ Ldd Bar... L]t Eﬁb FoTo & Bar 4
—~ ¥ Delete Bar... Llt+B BEM- GoToBBar B
fa: Enclos E GoTo More...
{"'? Hand H
|y Normal ESCAPE
“-',',".;' Foomm In Fa
i Zoom Cut Fa Ei
@ ahow all Data F10 Diecimal
wy WMnd o Last Eaomm IS4 F Hescad el

show &=

ARCII

Wawve Mode

Bguare wavefonm
awtooth waveform

Fig 3-37: Data menu.

k& o B - . 100% =

null -y e By Ta +

Bar  Bar  Bar  Bak  Bar

M ole 2]

Fig 3-38: Data tool box.
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Menu Item Detail Menu or Dialogue Window
_ Check the box to enable the Analytical Range
Select Analysis Range to be changed by dragging the Ds and Dp

holders with the left mouse button.

A Find Data Value ..

Waveform-find x|
Bus/Signal Name:
TR | e | oo | cese |
Find: Min Yalue: Maie Yalue:
IRiswng Edge ﬂ I I
Start At ———————————————— ~When Found: Statistic

% Beginning Of Data ¢~ 4 Bar * Place A Bar

" Trigger " BBar " Place B Bar —IStatls“E

 LastFound £/ Gtherbar | | ) Gther Bar I—

0
I - I vl

Fig 3-39: Find Data Value
from a signal or bus.

See Chapter 4 for detailed instructions.

Using the drop down menu select the Bus /
Signal Name:

Choose which attribute to find. The list of
attributes depends on whether it is a Bus or
Signal that is being searched in: Bus — Choose
between ==, Not=, In Range, Not in Range
(enter the value for Min Position and max
Position). Signal — Choose between Rising
Edge, Falling Edge, Either Edge, High, Low
Choose where to Start our search by selecting
one of the following:

Beginning of Data, Trigger, Last Found (based
on the previous search), A Bar, B Bar, and
Other Bar (select from the drop down menu).
When Found choose whether to place the
following: A Bar, B Bar, Other Bar (if available
from the drop down list) Statistic — Shows the
number of instances of the search results.

Note: Only applicable when search through a bus.

Chl+F

|4 Before

Fl1 Go to previous edge sweep of the signal indicated.

& Affer

F1i Go to next edge sweep of the signal indicated.
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GoTo

Tip:

!alré GoTo Trgger T —>¢ ¢

E;.'r" GoToABar &L —» ¢
GoTo BB B >4

Bar

3o To More. ..

-+ Press T, go to Trigger bar.
# Press A, go to A bar.
+ Press B, go to B bar.

GoTo aT,A, B, or GoTo More

Display Poz15 3320z L Pozl2B3uz |
Trigger PosiOns EFozdl Tz |-
- SR
il i e N S T
__________________________________________________________________
Display Pos:Ons APos1263us |-
Trigger PosOns Blozdl Tz | =
-015.|332us -011.|499us -UJ’?.FE&\AS -lIG.I&SSus #
_______________________________________________________________ L.

Fig 3-40: T Bar will be displayed in the center
of wave area.

8 Tools Wimdow Help
Select Analvsiz Range

28K v | o/ | nnr [10OME

| B FmdDstaValme . CubF ||| ¢ A% BU Ix &

e Before Fil | APoslZ63us |=

| After FL2 B Posdl 7Tz |»
GaTlo k Iag GoTo Trgger T

-1 Add Bar. AL A GoToABu 4 '
] =i Delsts Bar... AB BB?‘; GoToEBar B
i R: Enclose

{"':J Hand
% Hommal

"% ZoomIn

| ¢ Zoom Out L

[ Show all Data B  Coneel |
7w Undo Lazt Zoom C Dp
1 Show Az
4 Wawe Mode

Fig 3-41: The selected bar will be shifted
to center of wave area.
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+ Add Bar. Alted '
ar * Add Bar X

Add user defined bars. Setting

' oK
s Nos ———— [ o |
1.Click the above menu item from

Data menu, or click Add Bar icon Bar Calar __|

from Tool Bar.

2. Give a Bar Name, define a Bar Bar Pos  |5pq|

Color, and a Bar Position.

Fig 3-42: Equivalent feature listed
on Tool Bar/Box.
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;ﬂ Delete Bar... LIH+E
ar Delete Bat

Delete a user defined bars.

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.

Fig 3-43: Delete a selected Bar.
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[ Enclose E
lz

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

44 521 4
1 _| |_ I_ 1 1 1
[--|:--l--:|--:|--_|l’__1j\\
| %
-
408 521
(IS A ey e |

Fig 3-44: To Zoom Out, left click and drag
the mouse/point from left to right.

Fig 3-45: To Zoom In, left click and drag the
mouse/point from right to left.
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4 Hand H 4

Fig 3-46: Click Hand, and then depress and
hold the left mouse button to drag.

k Normal ESCAFE Resets the mouse / pointer function
to system default.
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To have a closer view (Zoom In) or broader
view (Zoom Out)

" Zoom In Fa (2% | "%
' Zoom Cut Fg o
Bl

Notes on zooming: “ 50 3m

Zooming in and out can be switched by ol [ e e e ,:
changing the percentage value in the — Ii
pull-down function.
1. The system can setthe valueof @~ -----F==c=c=c=c=cz---2-2 4
zooming in and out:
The default unit is us when zooming in
it will automatically reduce to ns. When
zooming out it will increase in

increments to ms, s and ks. .
Fig 3-47: Normal status
2. Pull-down menu: .

There are thirty scales. L2 120% -~ "

The maximum zoom in and out is the

cycle of each grid, 0.0001piece. r Al Ak
The minimum zoom in and out is the B R
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 = e R
grid (sample frequency). For example: J
(1) Each grid is being a cycle; the

zoom in and out is 100%. The time of

zoom in and out will presented by the

clock of each grid X (1/sample

frequency) . .

(2) Each grid stands for the clock of Fig 3-48: Result from normal to Zoom In
100 pieces, the zoom in and out is 1% L D.2% - &

and the time of zoom in and out will be

displayed by the cycle of each grid, X e 4P
(1/sample frequency) B

Fig 3-49: Result from normal to Zoom Out
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A
-2e0 =
MM
|E| show all Data F10
v
4'96;‘5@59 663653D4
Fig 3-50: Show all Data of a memory page
v Undo Last Zaom Ct+Z Undo the last Zoom.

Show Lz

Binary
Decimal

'w Hexadecimal
ARCII

Show numerical information in binary, decimal,

hexadecimal, or ASCII format.
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Taye Mode

|w  Siuare waveform

—
’_I
1

= Delete Bar. AB ]
R: Enclos E
& Hand H W
& Nomal ESCAPE

g ZoomlIn ] —
X Zaom Out Fa

- [EF Show all Data F10 |
v Undo Last Zoom: Cirl+z:

Fig 3-51: Wave Mode in the Square waveform.

|4, hddBar. AmA Lty
maw tooth waveform S s

| [} Enclose E

{“‘?Hand H

[ Wommal ESCAPE

Eeienl) /) /\ /)
¥ Foom Out Fa Jl]
+ B Show all Data Fi0 ‘\

s Tndo LastZoom ClsZ

Fig 3-52: Wave Mode in the
Saw tooth waveform.
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Customize .. [ 4 Customize

[&] Show Time of Waveform

(]
| E

-y

c
R
(=4

L mME

Fl
—

Analyze [IC Wave
Analyze ULART Wave
Analyze 3PT Wave

The Zeroplus Logic Analyzer
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Customnize ] ToolBars | Shorteut Key
Pozition Dizplay Area Data Mode
" Address Mode v

" Frequency Mode

i~ Ruoler Mode
" Regular Scale o Time/hddres: Scale

Busfiznal Height Conelated Setting
v Luto-Close
el b WV Show Cridline
v Show Tooltp
Color
Backgmwd Color | ForeGromnd Color |

A fter the background is altered, comesponding color
automatic change contrast ratio |

¥ Check for Update M
(e | mw | ms |

Fig 3-53: Tools menu.

B IS YR & Hett  [30 -

Fig 3-54: Mouse Pattern tool box.
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Menu Bar: Tools
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Menu Item

Detail Menu or Dialogue Window

Cuztomize ..

See Section 3.4 for detailed
instructions.

BackGround Colors x|

Colors Settings
‘Warve BackGround:

List Backaround Color:

List Backaround Colorz:

Canicel |

ForeGround Colors

All Optional Ttems: Selected Ikems:

51

Customize | ToolBiars | Shorut Key |

Position Display Area Data Mode
’V & jiddwsiiods ¢ TimsMode " FrequencyMode

Ruler Mode
© RegularScals ¢ TimefiddressScale ‘

—Busfignsl Height

W hun-Clos
¥ Show Cridline
¥ &how Toolip

Corrslated Setting
50 B ’V

~Calor

Backgrowd Calor | ForeGround Color |

[ After the hackeronnd i altered, comesponding color

automatic change contrad ratio
Restore Defaults
wr | mw | m®m |

¥ Check for Update

Fig 3-55: Customize the workspace.
x|

Customize  To0lBars | Shoriout Key |

 Toolb

| _ow

Fig 3-56: Customize tool bars
T

Customizs | ToolBars Shortont Key |

Crrrent Keys:

Liti hssien
Remove
Reset ill

Currently affected to :

Seleot New Shortout Key:

Description:

il e

Fig 3-57: Customize shortcut key
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bx - [LaDocl:1]
TmfBtop Date | Tools Window Help

g}g' P Customize - |a||W|1MHZ ' J "'I_
Eiﬁ@ﬁ ne o | J A B Tu # 1"‘”||7

id

Bar Ear Bar Bar Bar
Display Pt PG Analyze [IC Wave -15 |- L-T=13 |«
Trigger Pt UR Anslyze UART Wave 15 |» B-T=15 |»

] ] §F| Analyze SPI Wave

L
L1 L(1 (11|t |1l 11 f|1iff1)ij |t (L (L)1 f1|1|1f1f1)1j1|11|1
2 2 202 2|z 22 |2 |z 2|2

4

il

—

Fig 3-58: Show Time of Waveform
under address mode.

show Time of Waveform

Window Help

'BK_j | | v [200MHzZ j

P Tl

Displs € Analyze [IC Wave LPos5Ddus  |v
) Triggr_g Analyze TART Wave BPoshlu:  |=
i (B Al P Wove oo mme ?_30_;51:,
_J1.8251|s |1.?‘3us |1.83us |1.?85us |1.825us |1.'?9us |1.825us |1.?&5us |1.83us
.: E3Sus 3.5%us 3635 3.5%5us 3EG5us
?:?-".25\15 720us 7 Bus i
e
28y
59550
1

Fig 3-59: Show Time of Waveform
under time mode.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 59



The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03

SPECIAL BUS IIC SETUP

x|
Choose Channel
{ Bushame  [1IC DATA 508 [a0 ] e [ar =l ‘
Bus Setting
IIC Bus Text
[P Bn ( Dec (% Hex { ascll il |
Bus Color
]
E .EL]'.I.BJ.}’ZE IIC Wawve DatafAddress  StartBit  ReadEit Write Bt AckfNoAck  Stop Bit
Start | Stop | OE | Cancel | Default |
Fig 3-60: Analyze IIC Wave.
See section 4.3 for detailed instructions.
X
FTx Rx
¥ Active 7 Active
Bus Name [T Bus Bushene frobus |
Channel (a0 = Channel  |a1 -
~Bus Property
Baud Ratz [agop x| patadi [s =] patabirection [msprice -+
Patity none parity 7| StopBit |I T Uss the reverse data level
UR Anslyze UART Wave ' G e
~UART Bus Text Eus Color
Binary -
 Decimal Daka Bit Skart Git Stop Bit Pariky Bit
 pscI
Start | Stop. | BT Cancel | Default |

Fig 3-61: Analyze UART Wave
See section 4.45 for detailed instructions.

SPI Setting

x|
Bus setting 55 setting
s TGN -] | | 7 A
Fallove IMSB-> LSB 'I 35 |al[al] R
Text Mode
C Bin  Dec (% Hex ( ASCI Cuskom Setting
~MOsT MISO
¥ active ¥ active
5P
Analyze SPT Wave Fee e — o, CPoL =0 [ Mode [cPHA =0, CPOL=0/=
Channel | A4[A4] - Channel |as[A5] -

Start

| Stop I OF I Cancel | Drefault |

Fig 3-62: Analyze SPI Wave.
See section 4.5 for detailed instructions.
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Window

@ W awefonm Displasr
Listing Display
Camade

Horizontal
Wertical

v 1 LaDocl
Fig 3-63: Window menu.

E

Fig 3-64: Window tool box.
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Menu Bar: Windows

Menu Item Detail Menu or Dialogue Window

M. File Bustbignsl Trigeer Ruwuftop Dats Tool | Window Help
=t IEEE S : |
RNEIRIEEIREEEE o
Trigeer Delay 1] Caseade
Sealeil Display Foz0 Horizontel I
Total:2048 Trigger Pos Wertical |~
Busfignal Trigger ] K v 1 Laliocl “

@ Wareform Display e

Az ]

Fig 3-65: Display signals in Waveform.

ERZEROPLUS Logic Analyzer - [LaDocl:2]
M0 File: Busignal Trgzer Runtop Defa  Tools Mindow Help

0= é“ A (é@;\‘ & o | E; @ Waweform Display i | i
g an ]| Listing Di i -
o B B« o6 5 B
TigemDely | 1| Casade
Soale:1 Display Fos:0 i -
Totl:2048 Trigger Fos) Vo) I=
: a0 | A1 |42 (43 (44 |45 |  LLaDoclil B4 | BS
Busflignal Parar;: o |# | v 2Lz v
mo|  Lizh i
Listing Display N 011 L |00 0 0 L [0[0]0]L]L
-13 1ot |1 |ofo|ojo|oj1]|o]o|1]|1
-12 oo fififofofo|o|t|1|o]o]|1]1
11 11 o1 |ofo|ojo|ojo]1]|o|1]|1
-10 plifofifofofo|o 1|01 |0]|1]1
- tlofof1|ofo|ojo|of1]|1i]|o|1]|1
a olofofifofofolo |t |1 [1]0]|1]1
) 111 ]ofofo|t|o|oja]a|1|1]1
6 o1 f1fofofoft]o|t|ofo|1|1]1
5 tlof1]ofofo|t|o|of1]|o]|i|1]1
1 oflofi1fofofo |t ot |t|o]1]|1]1
3 11 |ofofo|o|t|o|ojo]1|1]|1]1
2 olilololololtloltloltl1l1l1

Fig 3-66: Display signals in Listing.
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TR s -

: Ere 1 ;
Di ] mi [« =] IEEE Ilhﬂ IS 1% | Vgt j=_2 T
- :

&
L 3
i 5 iR i ..m';(

Tegam

..

Cazcade -] H L+ =T=]=#]d]
B (1L LTIl
=
=
=

1

Horizontal
S Tm - AR
WVertizal = = =
® | )
wll| ®

Fig 3-69: Align workspace(s) Vertically.
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FZEROPLUE Logic Analvzer Help  Fl
Eevboard Map
Eepoit a Problem

‘@ Lbout ZERCPLTTE Logic Lnalweer

Fig 3-70: Help menu.

Menu Bar: Help

Menu Item Detail Menu or Dialogue Window

alalxd

Vide Mo wd Bop
Gorterts |k | Sinch | Faios |

{6 7 il

User Manual

Logic Analveer Help  Fl

Fig 3-71: Open Logic Analyzer Help file.
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E? Hot Key View

Eevboard Map

Fig 3-72: The table of Keyboard Map.

Report a Problem to the service e-mail at:
Report a Problem

service_2@zeroplus.com.tw

x
O ERNEBEABRAS

ZERQPLUS TECHNOLOGY CO:LTD

Lap-321280U-A
Software Version : Standard 2,03

Copyright{C) 1997-2006 ZEROPLUS TECHMOLOGY COLTD
Website:  http:/ funs, zeroplus. com, b

B About Logic Analyzer

Fig 3-73: Copyright About Logic Analyzer.
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3.2 Find Data Value

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

Step 1. Click the find data value [ icon; the dialogue of Waveform find will appear.

Step 2. Using the drop down menu, select the Bus/Signal Name.
The Bus/Signals listed on the drop down menu represent the status of the
Bus/Signal column as shown in Fig 3-74.

= Buignl | tiso
B |- Bus/Signal Mame: s e B .. Bus/Signal Name:

= re—— G

o 5 L ¢ _
# 40 ] o ]
£l -] & i ]
& b2 g 7 A7 =

43 - - — Busl

ooad ] & 40 &
£ 45 -] # il B
& 46 4 # 43 =
741 i 43 B

Fig 3-74

Step 3. Choose which attribute to find. The list of attributes depends on whether it is a
Bus, Signal, or the special protocol bus such as IIC/ UART/ SPI...etc that is
being searched (see Figs 3-75, 3-76, 3-77, 3-78, 3-79, 3-80, 3-81 and 3-82).
Bus: Choose between = =, Not, In Range, Not in Range (enter the Min
Position or Max Position values).

Special protocol Bus: Choose the segments bits of the bus (enter the value
for Min Position or Max Position).

Signal: Choose between Rising Edge, Falling Edge, Either Edge, High or Low.
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Waveform-find

Bus/Signal Marme:

=

Waveform-find

The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03

Bus/Signal Mame:

—a |

_vJ Mext I Frevious | Close ] | j MNet: I Previous ] Clase I
83522 2 Mue: Max Value: i Max Value:
I [
“when Found: | [~ Shatistic “when Found: Stakistic
* Place & Bar * Place A Bar
i Place B Bar _—] " Place B Bar | Q
. Other Bar e

Fig 3-75: Waveform-find Dialogue of the Logic Signal

Waveform find

X

BusiSignal Marne: Bus/Signal Mame:
]BusZ :_] Mext l Previous ] Clase ] ]EusZ :_J Text ] Presious ] Close ]
EESDI 2 Yue: Max Yalue: Min Yalue: Max Value:
Al I Joo [i
h ~when Found: - Statistic s ~When Found: - Skatistic
A3 % Place A Bar In Range A Bar & Place & Bar
Q; ¢ Place B Bar Statistic | hust In Range e ¢ Placs B Bar Statistic
AB 5 { Other B ) T Othe £ Gther B
A7 ~ j (i} 10

Fig 3-76: Waveform-find Dialogue of the Logic bus

BusiSignal Mame:

Bus/Signal Mame:

—4

(uc patA) B J Previous ‘ Close ] (|TICDATA ) =] et | Previous | Close |
N Max Malue: Max Yalue:
~when Found: Skatistic -When Found: 1~ Statistic
& Place & Bar * Place A Bar
£ Place B Bar it ™ Place B Bar il
G  other Ba  othe
SCLiALY b I—_-] 0 ]n

Fig 3-77: Waveform-find Dialogue of the IIC bus

Bus/Signal Mame:

Bus/Signal Mame:

£ Other B
,m‘

| :J Next ] Previous | Close: ] ] :J Mlext ] Previous I Close: ]
oL A e Max Value: Find: Min Valus: Max Value:
] 1Ris\ng Edge j ‘
~Wwhen Found: | [~ Shatistic \Ilngg ' “When Found: 1 [~ Stakistic -
@ Place A Bar Either Edge £ Bar i Place A Bar : |
¢ Place B Bar & Bar " Place B Bar el ]
= P 2 |

Fig 3-78: Waveform-find Dialogue of the IIC signal
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Bus/Signal Mame: BusiSignal Mame:
=] mext | prevous | ciose | =] mext | previous | clse |

N Max Malue: Min Yalue: Max Value:

~when Found: Statistic 1 1 When Found: — - Statistic
% Place A Bar {* Place A Bar
_ A Bar
(" Place B Bar i o £~ Place & Bar Statistic ||
— s ™ Other Bar Bar € Other B
v:] ] tHerBa f—n

Fig 3-79: Waveform-find Dialogue of the UART bus

&)

Bus/Signal Mame: BusySignal Mame:
) v mext | previous | cose | | (TDiany =] mext | Previous [ ciose |
* ue: Max Value: Find: Min Yalue: Max Value:
|. ]R\sing Edge i I
1~ When Found: [~ Statistic - Faling Edae | [ When Found: [ Skatkistic

% Place A Bar s 5 Bar @ Place & Bar

" Place & Bar & Bar " Place & Bar .—]
Fx Bus it € Other Bar StherBar €0

e gi—= | e[

Fig 3-80: Waveform-find Dialogue of the UART signal

BusiSignal Mame: Bus/Signal Mame:
‘MOSI j Mt J Presious ‘ Close I L] Mexk I Frevious J Close ]
29 fall /17 Maz: Yalue: ! Min Yalue: Max Yalue:
it 00000 [7 |G |
SCK(AD) :
S(AL) | ~When Found: '~ Statistic - oo 1 \rfihe"ﬂ Found: | Statistic
DATA(AZ)  Place A Bar + Beginning Of Data ¢ ABar * Place A Bat -
Mslgg(,qoj " Place B Bar T " Trigger " B Bar (" Place B Bar Statistic
S5(a1) L . Other B € Lasthound € OtherBar £ Oiher Ba
DATA(AZ) he :] a ul

Fig 3-81: Waveform-find Dialogue of the SPI bus

BusiSignal Name: Bus/Signal Mame:
1 SCKADY _:_J Mext | Previous ‘ Close ‘ ] ScKiany Mext: I Previous ] Close ]
g? A N Max Yalue: : Max Value:
MOSL 0000 | |7
SCK{AD
1 ~When Found: [~ Statistic 1 When Found: — | Statistic
DATA(AZ) 1+ Place & Bar ™+ Place A Bar |
G  PlaceBB Statistic " Place B Bar
SCK(AQ) Sl
55(a1) S || £ other Bar € Other Bai -
DATA(AS) v [ b
| — ~ _ :

Fig 3-82: Waveform-find Dialogue of the SPI signal
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Step 4. Choose where to start the search by selecting one of the following:
Beginning of Data, Trigger, Last Found (based on the previous search), A
Bar, and Other Bar (select from the drop down menu), then click Next or

Previous to search it.

The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03

When found, choose whether to place the following: A Bar, B Bar, Other Bar
(if available from the drop down list)

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

Note: This is only applicable when searching through a bus.

Scals 1 38 378ns Display Pos:190 075us A Pos1BEEL5ms |- A-T=IB66l6ms  |v e
Total:655.36us Trigeer Pos:Ons B Pog-060.34us || B-T=60234u: - Con
. i
Bus¥ignal Trigger ; 187 307us 187 9%0s 128 E8lus 189 383us 19T 100 77us 191 455 19215 1us
| e e e e e e e
i
‘ N -4 H i ( (e ) H
| )
Fl L&2us ‘ L7855 188
. 3¢
# Al B’ 35S t gl 36350
N Bus)’S\gnaI Mame:
& 42 ® 5.355us ~|  Mext | Previous | close |
- Flnd Min Value: Max Value:
43 B 16.5%us Bl
- Start At: ‘when Found: Statistic
o oa4 g i s
" Beginning OF Data (™ & Bar Place A Bar
- " Trigger " B Bar " Place B Bar ﬁl
# L5 B " CtherBar | |[ ™ Other Bar
& b B Address: 35015 c -
& A7 = 7. s
# 40 & 1 82us ‘ [ ‘ 15
& 4l | 3 63%us | 359%s 3 s

Fig 3-83: The C bar is placed at the 0X69 of Bus1 where the condition
of the Waveform-find is set. The Statistic of Waveform-find shows a “69” on Bus1.

Scale:137 960ns Display Pos 101 T1us APosldlTles | A-T=19171ss |~ L-B
Totlf55 3ns Trigger PosOns BPos-08034us  |v B-T=603u  |» Camp
e e e e T < O o PO v P P
i = X Joe
£ 40 £ Eitie Waveform-find g
&AL H 2 BusfSignal Marme:
72 W _vJ Mest | t | Close
= Find: MinPaosition: MaxPosltlon
H B - lea
= (S Beg\nmng OfData | ¢ AR * PIaceABar
# L5 il f‘ Trigger " EE-:lrr " Place B Bar Statlst|c
# 16 & P
v a7 B j j
# B = £55.36us
Fig 3-84: The A bar is placed at the 0X6A of Bus1 where the condition of the
Waveform-find is set.
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3.3 Statistics Feature

Section 3.3 presents detailed information on the Statistics feature in the software
interface. The Statistics feature presents user information pertaining to six periodicities:
Integrated Periodicities, Positive Periodicities, Negative Periodicities, Eligible
Integrated Periodicities, Eligible Positive Periodicities, and Eligible Negative
Periodicities.

Click on the Statistics icon [j]. and an interface like. Fig 3-85 or Fig 3-86 will prompt.

e
Channel Opt\onl Item Option I Condition Optionl Warning Optionl Refresh | v Filter

CHANKEL I Integrated periodi... I Pasitive per... I Negative p... I Eligible inke. .. I Eligible posi... I Eligible neg. .. I -
Al 1023 1023 1023 o o o

Al 511 511 511 o o o

Az 255 255 255 o o o

A3 127 127 127 o o o

At 63 63 63 o o o

AS 31 31 31 o o o

Ab 19 19 20 a a a

A7 o o o o o o b
B0 1023 1023 1023 o o o

B1 511 511 511 o o o

B2 255 255 255 a a a

B3 127 127 127 o o o

B4 63 63 63 o o o

ES 31 31 31 o o o

Bi 15 15 15 o o o

B7 i i i i i i =l

Fig 3-85: STAT. VIEW.

aldlzl
A e Bpligel Tewe Euiey [sa Juk Nudee B Al x|

DEES &ah 40 r 0 w[100kiz o] m= ||k 50 <] 4eFam 1 <o 1 -
B EE | 0D .- ELy R s @IS ek [0 o Taumody [ 0w |
CEakim " Deglay bonfme - LTeiita [= BN -
Towld X0 £ Tagge Forfis - 0-Tellm |« Comgr Fab $a
_....:n..p....,.....l‘.,,..,.....nj
ol = | | |
M
a1
A
oM
-
- | E-
| ] Babash | b
[Pastive por_ [ tmgaven p. | Dighin wen [ igtispon [ Digtinreg . |
= —
=5 o 0
VT o .
5 u » 4
= » o .
) o v
10 o o
b (R
1
-t .: 2 . 2 - =
Ready LR N T

Fig 3-86: Logic Analyzer with statistics enabled.
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There are four options for adjusting how statistical information may be presented. These

four options are Channel Option, Item Option, Condition Option, and Warning Option.

Channel Option

Channel Option |

Part &

T -
T o
T o
T =
T w
q ™
q -
T o

Part B

<
<
<
<
<
<
<
<

Part C

<
<
<
<
<
<
<
<

Part D

<
<
<
<
<
<
<
<

Se\ectalll Clearalll Cancel |

Fig 3-87: Channel Option. Allows the choice of which pin in which port
will be included in the statistical analysis of a test run.

Iltem Option
x|

[+ Probe

|+ Integrated periodicities

v Positive periodicities

¥ Meqative periodicities

¥ Eligiblz inteqrated periodicities
¥ Eligible positive periodicities

[+ Eligible negative periodicities

Cancel |

Fig 3-88: Channel Option. Allows choice of what periodicities
will be considered in statistical results
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Conditions Option

Conditions Option

—Eligible integrated periodicities

IZDus <= Time <= IZDus

The Zeroplus Logic Analyzer
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—Eligible positive periodicities

IlDus <= Timg <= IlDus

—Eligible neqgative periodicitizs

IlDus <= Time <= IlDus

o]

Cancel

Fig 3-89: Conditions Option allows configuring of time intervals for Eligible Integrated,

Eligible Positive and Eligible Negative Periodicities.

® Channel Optiu:nn| Item Option | Condition Optinnl arning Option|

Refresh |F Filker

CHAR. .. | Inkegrate.., | Positive pe. .. | Meqgative pe. .. | Eligible inteq. .. | Eligible posit. .. | Eligible. ..

Al
a1
Az
A3
A
A5
AE
a7
BO
Bl
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Fig 3-90: The numbers of waves qualified by conditions set.
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Warning Option

Warning Option 5[

v Start Warning Setting
— Channel

%~
3 e
< o
< =
q
T~
-
3 =

Part &

Part B

Part C

KU
Xl X A
X <A
1% <1 =
KUREY IR
X XA
KU A
Xl X A

Part [

| Select Al | Clear &l

r— Conditions
Minirnurn Manirnurn

Fe Jtous [ [100us

" Frequency [# Juokrz I J100kHz
[a]4 I Cancel |

Fig 3-91: Warning Option allows choice of pin and port.

® Charnel Optian| Item Optian] Condition OptiDnJ Warning Optionl Refresh |r‘ Filker

CHAM. .. 1 Inkeqgrate.., | Pasitive pe... I Megative pe. .. I Eligible inteq. .. | Eligible posit. .. 1 Eligible. .. ]
Al 127 127 127 126 127 126
al 65 65 fala) [t} [ty 65
az 33 i) 34 =0 i3 ]
03 16 16 17 16 16 16
A g g 9 ] 1] 1
A5 4 4 5 ] i] 1]
a6 & 2 3 2 ] ]
a7z il 1 2 1 1 1
B0 u] u] 1 ] i] 1
El u] 0 1 ] i] 1

Fig 3-92: The numbers of waves qualified by conditions settled 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 display
mode, how to modify the ruler mode, how to modify the Bus/Signal Height, and how
to modify the background and foreground colors.

% ZEROPLUS Logic Analyzer - [LaDoel] =13l x|
4 File Dusiignal Trigzer Runftop Data Took Window Help =&l
i & B @ b w1 [k ] @] o [rookHz ] || [50% S|k Pee 1

ooaE&[x @@ [ous L. e, | (@S U8 Hede 18
TrigeerDelay [ 10us |

Scale:10us Diisplacy Pos:Ons A Pox-150us |- A-T=150u: |= 4-B=300u: |»
Total:20 48ms Trigger PosiOns B Pos:150us |v B-T=150us ‘-l Compr-Rate:No

Busfignal Trigger

- #AD %

# Al

& 42

A3

A4 "
e & A5 <

e & B

A7 | i S S A bl el St Rl SR SRR A

. & B0 v

& Bl

- £ B2

B3

B4

. & B5

- #Bb

7 B7

4 i IR 2 »

Ready [ [ Endin | DEMO v

A B
ﬂ -2hs —ISEJus 100 Tl M s 100 13-.Jms s H—‘
TS e T S N B U I TV N ST O VO Sy S U O D O N S A S S N}

Fig 3-93: The interface layout shown in default settings.
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3.4.1 Modify Display Mode

To modify the display mode, users may use icons on the tool bar/box, or menu.
For the menu, go to Tools and click Customize. See Fig.3-94.

Cuztonmze ... :
Cesbirvitn | TomiErars | Elesicun By |

whow Time of Waveform | Fesitize Dicplu Arm Dun M=da

© AMnokods @ fow Vod  © Frguency Mode
I'C Amnalyze [IC Wave
ﬂ Analyze TAET Wave

]
¥ F-paler Bosle T ldres Soak

Drmaigral lisight Comeed Srhing
F huo-Clom
5 =] R Pl Griie

F Shear Tooky

Cedar
koo Coe | Fueifoomel Codar |
—  hlerda backpoued wabieed, comepasdmp cakr

wrrrslic ©haope consms wn
Brcricrn Dafwalic |

[ bk o Tl
[ mE | ®=w | mwm |

Fig 3-94: Customizing the display by using the tool bar (see Figs 3-95 and 3-96 )

E® ZEROPLUS Logic Analyzer - [LaDocl]

& Fle Busfiznadl Tngeer RunStop Do Jools Window Help @- Address Mode
DR Swa% . oa e |
&l ola|=mx = &l@-] -« fos —
T R 10w | (i) Time Mode
Seale:100KHz Display Pos:Ons A Poz-150
Total:20.48ms Trigger Pos:Ons B Pos:150
B Nieor (B e ke Frequency Mode
7 41
# 41
A
.o A4

Fig 3-95 — Tool bar

O]
Fig 3-96 — Toolbar detail

Position Display Area Data Mode — There are 3 modes to determine the method of
capturing data from sampling: Address Mode, Time Mode, Frequency Mode
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3.4.2 Modify Ruler Mode

To modify the Ruler mode, use the menu.

Go to Tools and click Customize. See Fig. 3-97

=l
Custornize | ToolBars | Shortout Key |

— Position Display Area Data Mode
 bddress Mode ¢ Time Mode &

—Euler Mode
= Regular Scale f* Time/tddres Scale

Ewﬁxym}. III:J.;} 113 Errretted-te I.LiJJ.E,
v buto-Clom
{18 | W Show Gridline
Fig 3-97 — Ruler Mode

Regular Scale

ﬂ -0 -fﬁl -10 5 “ 5 10 -?:J 1] i H.‘

Fig 3-98: Ruler in Regular Scale

Time/Address Scale

ﬂ AELS B 1]
-Ahis I35 100 s il 100his 15 A= Blhs -

Fig 3-99: Ruler in Time/Address Scale

Ruler Mode — Divided into two styles of scale: (Regular scale, Time and Address)
Regular Scale:

Presented on increments of 5.

Time/Address scale (default):

Presented in increments of 100us.
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3.4.3 Modify Bus/Signal Height & Correlated Setting
To modify Bus/Signal Height, click Tools =» Customize.

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

—Euler Mode

" Regular Scals ¢ Timethddres Scale

—Buzffignal Height ————— Corelated. Setting
v futo-Clos

15 =] [ Show Cridline

[+ Show Tooltp

Background Color | Foretrronnd Colox

r— After the backeround iz altered. comesponding color
Fig 3-100 — Bus/Signal Height

Bus/Signal Height =18 Bus/Signal Height = 40
Busflignal Trigger imaz“s Bsignd Ll

7 7

2 | - ﬂfﬂﬂMﬂﬂﬂLﬂ

P d i) 7 h _ —| ﬂ

A3

- ad = "E [ -

£ 45 B Y

& A6 B

& AT B # M

# Bl L

Fig 3-101-1 Fig 3-101-2

Fig 3-101 — Examples of Bus/Signal Height
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Correlated Setting
Check the boxes to activate the following settings.

= b
i Trigger | |H-) o

; E
3ignal Trigger .. E SR,

Fig 3-102 — Auto Close

Auto Close - With the cursor in the channel, the Bar will close it by the edge of the
approaching channel (High edge or Low edge).
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-
%4752368 9352|S2 368 9357‘62 368 %6?‘&2368 %6?5.2368

I T i B

| m—

F?TEBB : 9|352:2 368 ‘ .‘ LT | 368 ‘ J_{
1 |

Fig 3-103 - Gridlines
Show Gridline - The gridlines will be displayed in the waveform display

I =

............ i1 =0
A1[Time] = 360

Fig 3-104 - Tooltips

Show Tooltip — Leave the mouse over an icon or a wave and the description will be
shown.
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3.4.4 Modify Color

To modify Bus/Signal Height, click Tools =» Customize.

—BusiSignal Height———— Corelated Betting
v Auto-Close
f40 =l [V Show Gridline
v &how Tooltp
—Color
Eeckground Color | ForeGrownd Color |
r & fter the backerownd is altered, comresponding colox
antomatic change contrast ratio |
[ Checlk for ITndate

1
kestore Detanlts |

Fig 3-105- Background and Foreground color buttons

Background Color — The background color of the Logic analyzer.

BackGround Colors |

Colors Settings
Wave BackGround:

List Backround Calar1:

List Backaround Colorz:

Cancel |

Fig 3-106 — Background Color Menu

Wave BackGround: The logic Analyzers Waveform Viewer BackGround Color.
List BackGround Colorl: The logic Analyzers Listing Viewer First BackGround Color.

List BackGround Color 2: The logic Analyzers Listing Viewer Second BackGround
Color.

Note: Two colors are displayed in the Listing display
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Foreground Color — Changes the color of the text and waves.

ForeGround Colors x|
All Optional Ikems: Selected Items:
-
az |
a3
-
a4 =
== I
<< I
- it |

Fig 3-107 — Foreground Color Menu

All Optional Items: All Optional Items includes the current color of all Bus, signals,
Cursors , grids, unknown lines, default bus, Bus text and List text
(You can sroll the vertical wheel to view the selecting items).

Selected items: You can configure the color of Bus, Signals, Cursors, grids,
unknown lines, default bus, Bus text and List text.

Color: There are 48 basic colors available for Selected Items.

Change: Click “Change” to alter the selected Items’ color.

Quit: Quit the dialogue of Foreground Colors and return to customize
dialogue.

After the background is altered, corresponding color automatic change contrast

ratio — When the users set the color of background that chooses the corresponding

color or the system will switch automatically to become the contrast color.

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

Restore Defaults: Background color, waveform color, cursor color, script color, grid
type and bus color return to the initial setting.
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3.4.4.1 Modify Background Color

To modify Background Color, click the color block shown in Fig 3-108. A Color panel,

shown in Fig 3-109, will prompt users. Select a color shown on the panel or click on
Define Customized Color to create your own.

Basic colors:

2]

LCustom colors;

B | |
L 4 Ny

Defing Customn Colors »» i‘

[oc | cocel | Hus 150 Bedo |
ﬁat:lﬂ— green:lﬂ_

| Wefime Custar Calars »> I Color5glid Lurm: ID Blue: ID

QK. | Cancel | Add to Cuztom Colors |

11 "THEEET

Fig 3-108: Color panel with its advance view.
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3.4.4.2 Modify Foreground Color

Foreground color refers to the color of the output signal lines in the Position
Display Area. Fig. 3-109 presents how to change color of a signal. Repeat the following
procedures if you need to change colors of multiple items.

Step 3

Step 2

ForeGround Colors x

Fig 3-109: Stepwise illustration of changing Foreground Colors

Step 1: Select an Optional Item.
Step 2: Click the -> and the item will appear in Selected Items.
Step 3: Choose a color by following the method shown in Fig 3-88.

Step 4: Click Change to apply the color change.
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Here is a sample of an altered Logic Analyzer software interface which will be used
for further demonstrations in subsequent chapters. See Fig 3-110

£B ZEROPLUS Logic Analyzer - [LaDocl:1] =lolx]
#2 File BusfSigal Td Runftop Dats Tools Window Help == x|

DS ES W& % @& [Bp s O] K <] 100Kz o e[ & [50% <] # P [T |0
o @ B @ x 8o @ 2 W[ AR I E B e o [ S0 e [0 |Td
Beale:100s Display PosiOns A PosOns |v A - T=0ns |v A -B=150us ‘v
Total:20 48ms Trigger Poslns B Pos150us |v B-T=150u: ‘v Compr-Rate:No
—— e B e woe pe mes A me  we ko me xS
# A0 4
) #
| [ [ [ [ ] L L [#
A7 g
B[ | |
- # 85 B ‘
# A6 g ‘ 5-1
|AS[T1me]=32
- FAT e
S 5
I piiinEnlinEnEpENERiNEREEES
\

Eeady [End! | DEMO 4

Fig 3-110: Sample altered interface to be used in subsequent chapters.
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3.5 The flow of software operation

START EnablcfEnab.Ie Delay
#
¥ B NO e
| RAM Size v [120x - ‘
Compression
‘ Sample Rate = [200MHz =] = | ¢
| TriggerEdge 4% ‘ Delay Time/Clock
1 Tigmbe [T
- b E . .
‘ Trigger Level P | - NO
Trigger Page we i3
ES 3
[ Trigger Position |7+ [50% =] %
Trigger Count ,—_|] il
NO [
Bus Analysis 74 ‘
» Run b
Active Signal [ 11C Bus Analysis I ‘
From Tested Board
* » ‘ UART Bus Analysis ur ‘ —
Acquire Wave
l SPI Bus Analysis = ‘
»
Tools to Analyse Data
l 11C Bus Analysis 14 ‘ Skt
R L B
UART Bus Analysis 5 ‘ -
[ il plo@dBExEo@E
l SPI Bus Analysis " ‘ B - x [5ns «|"R'| Hege [0 =

Fig 3-111 — Software Flow Diagram
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Conclusion

Information demonstrated in this chapter is only for entrance level. There are more
advanced approaches which may require fewer steps then 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 The Logic Analysis
4.2 The Bus Logic Analysis
4.3 The lIC Analysis
4.4 UART Analysis
4.5 The SPI Analysis

4.6
4.7

Compression
Enable and Enable Delay
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Objective

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

4.1 Logic Analysis

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

Basic Software setup of the Logic Analysis

Task 1. Clock Source (Frequency) and RAM Size set up

Step 1. Click m* icon or Click Sampling Setup from Bus/Signal on the menu bar,
the dialogue as shown in Fig 4-1 will appear.

B ZEROPLUS Logic Analyzer - [LaDocl]

b=
@
Beale:l I 3 z
Clock 5
Totel® Tngroup from Bus Chl S
| Asynchronous Clock
Busfiig

' Internal Clack

O AR Frequency: |200MHz -

Format Row
Be Synchronous Clock
B — " External Clock
# il B y 1
| £ Falir 2 (Min:0.001Hz, Max:100MHz)
Vo) 4] Mote: The external clock voltage level is the same as the port trigger level

L Samoling
RAM Size Compression Mode Enable Mode

""" RAM Size: {450y, - [~ Data compression
Enable Setup
Channel number will be

limited ta 32

Fig 4-1 — Clock Source

Cancel I Help | Restare Defaults
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Step 2. 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 then the frequency

of the Oscillator on the DUT. Or,

The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03

the pull down menu on Tool Bar as Fig 4-2 shows.

select the frequency  [zooMiz -

from

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

w [AITE ] =

1€ E

Ak Ba

(311

100H=z
LH00H=z
1KHz
HKHz
2bKHz
LH0KHz
T00KHz
200KHz
400KHz
800KHz
TMHz
10MHz
2hMHz
H0MHz
80MHz
100MHz
150MHz

¢ 4

Clack Source

Asynchronous Clock,

+ Internal Clock

Frequency:

FO0MHz

Synchronous Clock
™ External ClocH

~
~

Mote: The exkd

Samoling
FAM Size

RAM Size: 178k

Channel number W
lirmited ko 32

Fig 4-2 — Clock source drop 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 less then 100MHz. Connect the output pin of oscillator on the
tested board to the CLK pin of Logic Analyzer as shown in Fig 4-3.
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a00Hz
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RAM

size

Click on the RAM size
Sampling Setup dialogue as shown in Fig 4-3.

viie 128K ~|

Samoling
R&M Size

The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03

2k~ | from the pull down menu on the

g Information

Samoling
RAM Size

‘fou selected the Double mode, The Enable option is
not available under this mode.
After clicking Apply, Enable Setup will disabled.,

I™ Don't show me this warning again.

RAM Size: |256k

Channel number will be

limited ko 16

Tip: The relationship between RAM size, Enable,

Fig 4-3 — RAM Size

as shown in Table 4-1 and Fig 4-3.
Table 4-1 RAM size vs Enable, and RAM size vs Compression and channels

|

Compression and channels

RAM Channels Compression RAM Channels Compression
Model No. sizes/ available Mode & size/ available Mode &
channel Enable Mode | channel Enable Mode
LAP-16128U 2K ~ 128K | 16 channels Available 256K 16 channels Disable
LAP-32128U-A | 2K ~ 128K | 32 channels Available 256K 16 channels Disable
LAP-321000U-A | 2K ~1M | 32 channels Available 2M 16 channels Disable
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Task 2. Trigger Properties Setup

Step 1. Click i icon or Click Properties from the Trigger on the Menu Bar. The
dialogue will appear as shown in Fig 4-4.

RunStop Dat

i

7 Sigmal i
Wil Properties .

LTSN Triggeer Properties §|

— Hish
T Propertie i
1 Loy rigger Properties | Trigger Delay |
4 Rising Edge - Trigger Level -
™ Falling Edge Fortd (=] )
A0 5¢ Either Edge
FortE |TTL = s &
i1 Resmt |
& | — PortC [TTL = I |
I
FortD |TTL ﬂ [i5 |
Trigger Comnt
]1 -

(Min:1, Max:65535)

OK |  Concel |  Defoukt Help

Fig 4-4 — Trigger Properties

Step 2. Trigger Level Setup

Click the drop down menu of Trigger Level on Ports 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 may define their own
voltage from -6V to +6V to fit with their DUT.

Port A represents the pins from AO ~ A7 on the signal connector of the Logic
Analyzer, and so do Ports B, C and D. The voltage of each port may be
configured independently.
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Irigrer Froperties

Trigger Properties | Trigger Delay |

Trigger Level

Porth [TTL ~| I i
PortB [CMOS(S) »| [20 (7
PotC [cMosza «| [165 )
PortD  [ECL B B

TTL
- CHMOS(5v)
Trigeer Lot ) 10515 4)

ECL
jl

zer Define |
i1, Mab5535)

LogicAnalyzer

L] E Plesss enter a number between -6.0 and 6.0
)

(0] | Cancel Defanlt Help

Fig 4-5 — Trigger Properties Error
Step 3. Trigger Count.

Type the numbers or select the number from the pull down menu of the Count
Comt |1 ~| on the Tool Bar or Click the pull down menu of the Trigger
Count on the Trigger Properties dialogue as shown in Fig 4-5

The system will be triggered where the Trigger Count is set as shown in
Figs 4-6,4-7 and Fig 4-8.
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PortD [TTL =] [is (v

- Trigeger Connt-
‘ Comnt E b i
; 1 -
) et [
-B=150ns 3 2
e — 3
ympr-Fate:N 4 ;
2 10
15

Fig 4-6 — Trigger Count Drop down Menu
£® ZEROPLUS Logic Analyzer - [LaDocl] !
A8 Fle Buslignal Trigger Runtop Dats Took Window Help
DR |8 @ &% o & &0 b O] df1zek -] o o 200MHz <] % [10% <[P I ~JlGow |1 ;
O E B W kRG] k223 R AR I B of ([ IS U8 E Hedt [40 -] TdemDely

Seale:2 203us Displey Pos-013 571us APos- 060400 |+ A-T=60d%us |+ A-B=150m |+
Total:655.35us Trigzer PosOns BPRos-06034w v B-T=6034w |+ Compr-Rate No

; [ ] =
e Theer |, TSk GOp | DeSGe | BN Magthe UG Sshe | Dadhe | | @EBw

Fig 4-7 — Trigger Count Screen shot 1

% ZEROPLUS Logic Analyzer - [LaDocl] 4
4 Fle Busignsl Treser Runfiop Dsk Iools Window Help

DB S & %[0 & 0| b oeb 0 128K o] o | v [200MHz <] mv | 5 [10% ] S0 Pee [1 | @om s
Lol = R G B - 22293 o[ R GF AN E TX L BAe o [EEGU P Hagt (a0 -[[TrgemDeay
Seals2.2930s Display Posns A Pos-060.4%u: |+ A-T=604%05 |+ A-B=150ms |+
Totel:655.36us Trigger Poslns BPos-060.34us |+ B-T=603uw |+ Compr-RateNo
Busfiznal Trigger i 045 s 54 s 123 G 01 e @' 11 4 282 3433 45 Bt

/H ‘ il 1

# Al 5

& 42 5

Fig 4-8 — Trigger Count Screen shot 2
Step 4. Trigger Page/ Delay Time and Clock

The Trigger Page and The Delay Time and Clock can’'t be applied at the
same time.
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1. Trigger Page:
Click Trigger Page, then Type the numbers or select the numbers from the pull
down menu of the Page ®= 1 -] on the Tool Bar or Click the pull down
menu of the Trigger Page on the “Trigger Delay” page of the Trigger Properties
dialogue as shown in Figs 4-9,4-10 and 4-11. The page numbers selected will
be displayed on the screen.

Tip: The Trigger bar (T bar) will not be displayed when the set up of the Trigger
page is more than 1.

Trigger Properties

Trigger Properties Trigeer Delay

v Trigger Page " Delay Time and Clock

Trigzer Page Trigger Delay Time
- B
(M Sins, Mesc 33,881
—3 - Trizger Delay Clock -
Tq4
5 1
0 (Min:1,Max 167751013

T Poz=0nz, Start Poz =-005.11 50z, End Poz=5.135uz

Wote: When more than one trigeer pages are selected, the trigger bar disappears from
the wiew.

0K |  Comel | Default Help

Fig 4-9 — Trigger Page

Seale 5 e Diplay Poe:l S T hPardiithe |- A-Ta06250u |- A-Befnttte
Tomt2 621ms Trigges Poifas B Pusl M5 | v B-T=lM5m |+ Compe-RaxNo
N - B
Buigul Tagmr | &. ‘;?.. 0 s ey :‘le = e 1 20t 5..
- iU |
o |
Si7 Trigger Puogesties  Trigger Delay |
Start Pos (Ds) = -262.12us @ Trgiet Puge " Delay Tisue and Clock End Pos (Dp)
Trigars Pu Trigges Duley Tisme =2.35%ms
1 =] s
(a1, B 1360 (Min 2 , Moo 335 1Sme)
Trigger Deley Clock.
Trigges Fouton | .
L+ = M M 16655251)

T Poe m e, Dot Pese m 267 13, Bl Pt T 3500me

Mot When more than one wrigger pages v selocied, the trigges bar dimppeass from.
the varw.

[CoF ] cment | Do | e |

Fig 4-10 — Trigger Position
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Beale 65 Shus Dhaplay Pos 3 67 AFoxd 5Bl A-Tw3580ms - A - B w282 555
Towl2 621ms Teipger Poxline BRosdf6ims = B-T=3067ms - Compr-Rate No
Al B
pagn  Toees B g g o i s g s, B
1 EE
s —
Py ] [ Toige: Froperses  Trigges Delay |
p _ End Pos (Dp) = 4.981ms
Start Pos (Ds) = 2.359ms & Trggs Page £ Delay Time and Cleck (op)
Trggrs Poge Trigges Delay Time
g = [
Oizcl, Muc120) 200, Mise 333 105m)
Togges Delay Chck
Trigee: Poason -
[ =] (ML M 16659251)

T Pos = s , St Fos = 25590, Ened Pos = 4561 s

gzb When more than one tigees pages s stkoied, the tngeed bas duappeans trom
e

Ok Cancel Dufuelt Help

Fig 4-11 — Trigger Position and screen
2. Delay Time and Clock

Click the Delay Time and Clock, then type the numbers into the column of the
Trigger Delay Time or type numbers into the Trigger Delay Clock at the
“Trigger Delay” page of the Trigger Properties dialogue as 0 and Fig 0. Or
type the numbers into the column of Trigger Delay | Trigee: Detay 5ns | on
the Tool Bar. The system will display the wave start.

Tip: The formula of Delay Time and Clock is “ Trigger Delay Time = Trigger
Delay Clock * (1/ Frequency)”.

Step 5. Type the percentages or select the percentages from the pull down menu of the
“% HE ~|+ on the Tool Bar or Click the pull down menu of the Trigger
Position on the “Trigger Delay” page of the Trigger Properties dialogue as
shown in Figs 4-12, 4-13, 4-14, and 4-15, The Trigger Position percentages
selected will be displayed where counted from the right side of the screen of the

system.

n‘* 2']% e 4:-1 P Trigger Properties  Trizger Delay I

0% i}  Trigzer Page
10% Trigger Page

Ao —

E-T % {Min:l, MaxB192)
A0% o Trigger Position

v h0% [ 1

El]% 5ns, End Fos=
1% ne trigger pages
80%
9024 —
100% ]

Fig 4-12 — Trigger Position Drop down menu
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Fig 4-13 — Trigger Position 0%
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Fig 4-14 — Trigger Position 10%
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Fig 4-15 — Trigger Position 70%
Step 6. Click OK to confirm the setup and exit the Trigger Properties dialogue.
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Task 3. Signal/Bus Trigger Edge Setup
Highlight a designated signal, and then set its required trigger edge.
1. Leftclick [ = ¢ to set the signal trigger edge as shown in Fig 4-16.

2. Right click [ = | to set the signal trigger edge as shown in Fig 4-17.

3. Click Trigger on the menu bar and choose a trigger from the list of triggers
as shown in Fig 4-18.

Busfignal Trigger ﬂ -100hs
,H w right click
& Al ey Signal .
o Properties ..
o B | moe
_. | 77 High
Busfligml oz || £ B
left click i
h- v | £ Rising Edge
/H ol o ohd o} . FallingEdze
Sl = S = X Either Edge
Color
n " v | —

Fig 4-16 — Trigger Left click Fig 4-17 — Trigger Right Click

42 File Busiigns] [h0st

=3 =]

& ® @ B S fid
SealeZOOMEZ | Y Dwpetes.  po
Total:10.240s i

Don't Care

Busfignal = High \_

o Low
s H i Rising Bdee

=, Falling Bdge
&A1 5¢ Either Edge
Py Resst

Fig 4-18 — Trigger menu

Task 4. Run to Acquire Data

1. Single Run

Click the Single Run | » icon from the tool bar or press START button on top of
Logic Analyzer (or press F5), then activate the signal from the DUT to the Logic
Analyzer to acquire the data shown in the wave 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
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stop @ icon to end the repetitive run.

Tip: Click E icon to view all the data, and then select the wave analysis tools to
analyze the waves.
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[otal 655 36us Trigger PosOns B Pos-080.34us - B-T=16573KHz - Compr-Rate No
fns/Biemal Trigger wj MZ}AS“ 4 5ddus 113 34us 182.136us 30;52«5 319720 388.524us 457.32us 526.116ms &12“
T s S T Y S S Y Ol O Y S W N Y N T e M TR N g
£ 40 L]
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o oBA ]
31|68 | (38| >§?
dy End! ormal
Fig 4-19 —Click E icon to view all the data
3. Stop to End Run
Click the Stop ® icon to End the Run.
Tip: If the status stays displays “Waiting...” with no signal output as shown in Fig 4-20,

click the stop @ icon to end the run, check the setup again, and try the run
process again.

*
S

Fig 4-20 — Waiting Status
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4.2 Bus Logic Analysis

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

Step 1. Set up the RAM size, Frequency, Trigger level and Trigger position as
described in Section 4.1.

Step 2. Group Signals into a Bus

Click Channels setup on Bus/Signal of menu bar, or click i icon.
The dialogue window shown in Fig 4-21 will appear.
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Fig 4-21 — Channel setup
Rename the bus and set up the signals of the bus as shown in Fig 4-22.

Port D

Tr. Condition =

En Qualifier |0 0 o : i
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A5 Tlel5|4lz |o|7|s|M+lz]2]1]0
A6 76542 (o7 s 42210
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Fig 4-22 — Renaming Bus
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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 show as shown in the example and, go to
numbers 1,2,3,4,5 which are located on column A and row Busl. Click
them, to become purple, to set these segments of signals.

3.Click OK to get the result as shown in 0 area 1.

Al B
i roor @ e e e, e B e o Ak e,
=
# 40 B
s gl A :
2[ Add Bus/Signal 1 Bus/s ‘ Delete al JJ Restweoefau\tsl
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51413 2|1 017615413 211017615 413211 [0]716 5413 2]1 M
1 Al 7|65 (4(3 /2|1 (0| 7[65[4|3 2L (0|7[6 /54|52 (L]0[7[6(5(4[3 20
s s i) TE[E a3 2t 076 B a3 2l a|m 65 4la 20|75/ 5[4 310
Busl 706 5 (43 21 0|7 (67543 2|1 0|7[6 5 4|5 2|1]0|7| 55N
P = A4 dEE RN AR TR R R TR B
A5 7|65 (432|107 (6543 2|L(0|7[6|5(4]s(z(L]0[7 (5 MM4[3[z[L0
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L B ok ‘ Cancel ‘ Help ‘
ooad = |

Fig 4-23 — Channel setup Window
Tip: Channels Setup

In Dialogue of Channels Setup, there isn't only Add Bus/Signal, but also
Delete Bus/Signal, Delete All, Restore Defaults functions provided.

1. Delete Bus/Signal, first highlight the bus or channels on area 6 of Fig 4-23,
then click Delete Bus/Signal to delete it.

2.Delete All, click Delete All to delete all bus/signals on area 6 of Fig 4-23.
3.Restore Defaults, click Restore Defaults to restore the dialogue of
Channels Setup as shown in Fig 4-21.
Step 3. Set Trigger condition

1. Highlight the bus which will be triggered then click +% icon or select Bus
from the Trigger of the Menu bar, the dialogue window as shown in Fig.
4-24 will appear.
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Buz Trigger Setup @

Bus Mame: Operakor: Walue:

]Eusl == Li |xxx:<xxx:<

Edit Base Maode
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ok |

Fig 4-24 — Bus Trigger Setup
Tip: or double click on trigger column of the bus as shown in Fig 4-25.

BuzfBiznal Triggzer I

Double Clicks

Fig 4-25 — Trigger Column
2. Set Binary, Hexadecimal or Decimal as the signal of the bus to represent
the value(see Fig 4-24).
3.Set “= =" and type the value of bus into value column to set the trigger
condition of the bus.
4.Click OK,

Step 4. Click run and activate the signal from the tested board to the system to get
the result as shown in Fig 4-26.

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

Set Value is 5E as Hexadecimal, and set Operator equal 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.
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Fig 4-26 — Bus Trigger Setup
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4.3 |IC Analysis

Introduction to IIC

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

IIC has a multi-control bus as its physical and firmware interfaces. This bus 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 fast data communications with peripheral chips and
devices. The IIC interface is initiated with a SDA triggered High and SCK 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 package is transmitted in bytes. If there
are two or more devices trying to access the IIC protocol, whichever device has SCK at
logic high will gain access priority.

Furthermore, since IIC is a synchronous communication protocol and data
transmission must be in bytes, a complete IIC signal package must consists of START,
ADDRESS, READ/WRITE, DATA, ACK, 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 is when SCL = High and SDA = Low (1bit only)
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4.3.1 The Software Basic Setup of IIC Analysis
Step 1. Set up RAM size, Frequency, Trigger level and Trigger position as
described in Section 4.1.

Step 2. Set up the falling edge of the trigger condition on the signal which connects
to the tested IIC data pin (SDA).

Step 3. Click E§ icon or select the Analyze [IC wave on the Tools of the manual
bar. The dialogue of the special Bus IIC setup (Fig 4-27) will appear.

SPECIAL BUS IIC SETUP 3

Choose Channel

Bus Name  |[IC DATA DA |AD | SCL at -
Bus Sekting

—IIC Bus Text |

 Bin (" Dec % Hex { ASCH Custanmize ‘

~Bus Color

Data | Address  Stark Bit Read i ‘Write Bit Ack/Modck Shop Bit

Stark I O | Cancel | Default ‘
Fig 4-27 — Special Bus IIC Setup
Step 4.

1.Bus Name: Set the display name of IIC in Data Bus.

2.SDA: Choose SDA channel of IIC

3.SCL: Choose SCL channels of IIC

Note: Itis recommended that SDA and SCL channels are named SDA and SCL

to help distinguish between them.

4.1IC Bus Text: Choose the display word of IIC in the Data Bus, including
Binary, Decimal, or ASCII.

5.Bus Color: set the segment of colors in Data Bus to that the segment, the
initial unit, reading unit, writing unit, confirmation unit and the end unit will
be embedded in the Data Bus.
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Step 5. Click IIC Customize to define the IIC Data Bus to meet user’s requirement.
The dialogue as shown in Fig 4-28 will be displayed.

The Zeroplus Logic Analyzer
User’'s Manual Ver. 2.03
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Fig 4-28 — Inputting Data Bits

1. Read/ Write Setup:

Click on “Active” to set the segment of Read/ Write bit in the 1IC Data Bus,
then select “High” or “Low” to set the active condition of the Read/ Write

bit for the DUT.

Click off Active to remove the Read/ Write bit segment from the 1IC Data

Bus.
2. Ack bit set up:

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 active condition of the NACK bit for the tested IIC bus.
Click off “Don’t Stop Analysis when NACK happens” to stop analyze of
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 IIC bus.
The range for Bit set up 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.

5. Press OK to confirm the set up of IIC customize and return to Special Bus IIC
Setup dialogue. (Tip: Press Default to give up the current Setup conditions)
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Step 6. Click Start, then press OK from the dialogue of Special Bus IIC Setup.

Step 7. Click Run, then Active IIC signal to acquire the result on the bottom of wave
display area.

Tip: Click the IIC icon, then press Stop to exit [IC analyze mode.
Tip: Click B icon to view all data, and then select the wave analyze tools to
analyze the waves.
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Fig 4-29 — Wave analysis
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4.4 UART Analysis

Introduction to UART

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

Furthermore, since UART is an asynchronous communication protocol and data
transmission may not be in bytes, a complete UART signal package must consists of
START, DATA, Parity check, STOP, Buad, and TXD segments. They are as following :

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

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

Parity Check: This performs three types of parity checks: odd-parity, even-parity,
and no-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 START initial
condition.
TXD: This is the transmission direction. It is LSM = MSB by default.
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4.4.1 The Software Basic Setup of UART

Step 1. 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
then but not to far away from the Baud Rate of the tested board).

Step 2. 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.

Step 3. Click #8 icon or select the Analyze UART wave on the Tools of the
menumenu bar. The dialogue of the special Bus UART setup shown in Fig
4-30 will appear.
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| P Show Time of Wavef: ; T :

g e Tt Revetor SR A B e [0 o
Displaf BC Analyze 1IC Wave Pog-0750: |+ A-T=Thnz |= 4 -B =150
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= SPECIAL BUS UART SETUP (]
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Eus Properky -
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Fig 4-30 — UART Setup
Step 4. Special Bus UART Setup

1. Set the Data of the Transmitter Signal.
Click on “Active” of Tx, then type the given Bus name on column of Bus
Name, then select the signal which is connected to the Tx pin of the
tested board from the pull down menumenu to analyze the data of the
transmitter signal.

The Zeroplus Logic Analyzer User’s Manual V2.03 Page 108



The Zeroplus Logic Analyzer
A ZEROPLUS User’'s Manual Ver. 2.03

2. Set the Data of the Receiver Signal.
Click on “Active” of Rx, then type given Bus name on column of Bus
Name, then select the signal which connected to the Rx pin of the tested
board from the pull down menu to analyze the data of the received signal.
3. Set the Baud Rate.
Select the rate from the pull down menu of the Baud Rate to meet the
specification of the tested UART board. Baud Rate may be set equal to
300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 or 115200.
4. Set the Bits of 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 Bits may be setto 4, 5, 6, 7 or 8.
5. Set the Data Direction.
Select MSB => LSB or LSB => MSB from the pull down menu of the Data
Direction to meet the specification of the tested UART board.
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 as Fig 4-31.

—  TxBus BTART { DATA = 01111010 OF - ETCP
# 1D | ]

MSB => LSB

E !
— —— TxBus BTART i DATA = 01011110 DR -0 STOP
# TED[ | | ‘ |

LSB => MSB
Fig 4-31 — Data waves MSB=>LSB and LSB=>MSB
6. Set the Parity
Select no parity, odd parity or even parity from the pull down menu of Parity
Setup to meet the specification of the tested UART board. (Tip: “Error-1" will
be indicated on the parity bit of the UART wave when the data contents of
the tested UART board don't meet the Setup of the Parity Setup.)
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Fig 4-32 — Odd and Even Parity Check
7. Set the Bits of the Stop Bit.
Select the number from the pull down menu of the Stop Bit to meet the
specification of the UART DUT. Stop Bit may be setto 1, 1.5 or 2.
8. Set “Use the reverse data level for decoding”.
Click on “Use the reverse data level for decoding” to decode the data
received into the negative logic which a negative voltage represents the 1
state and a positive voltage represents the O state.

START { DATA = 11111010 DDD PAR
T | | ] |

——— TxBus

Without use reverse data level to decoding

ol

—— TxBus ——| 2TART [: DATA = 10000010 OR -1} $TCP

# TED( | | | | |

Step 5.
Step 6.

Tip:
Tip:

Use reverse data level to decoding
Fig 4-33 — Without/With data level decoding

9. Set Bus Color
Click the color of the bus segment as the data bit, the start bit, the stop bit,
and the parity bit, to select the required color.

Click Start, then Press OK from the dialogue of Special Bus UART Setup.

Click Run, then Active the UART signal from the tested UART circuit to
acquire the result on the bottom of the wave display area as shown in Fig.
4-34.

Click the UART icon, then press Stop to exit the UART analysis mode.
Click B icon to view all data, and then select the wave analysis tools to
analyze the waves.
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Fig 4-34 — Wave Analysis
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4.5 SPI Analysis

Introduction to SPI

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 devices
with low data transmission speeds. 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 CPOC and CPHA decides the sampling rate.
When SPI must transmit serial data, it initiates the highest bit.

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

SCK: Serial Clock Line (SCL).
MOSI: Master data output, Slave data input (MOSI stands for Master-Out-Slave-In)
MISO: Master data input, Slave data output (MISO stands for Master-In-Slave-Out)

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

CPHA: the clock phase (CPHA) control bit selects one of the two fundamentally
different transfer formats.

CPOL: the clock polarity is specified by the CPOL control bit, which selects an
active high or active low clock.

The data are driven and sampled

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

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

Fig 4-35 — Clock Polarity and Phases
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45.1 Software Basic Setup of SPI

Step 1. Set up RAM size, Frequency, Trigger level and Trigger position as
described in Section 4.1.

Step 2. Set up the falling edge on the signal of SS which connected to the Signal
Selector (SS) pin of the SPI tested board.

Step 3. Click & | icon or select the Analyze SPI wave on the Tools of the menu bar.
The dialogue of the Bus SPI setting will appear (see Fig 4-36).

p Data BEWES Window Help
§7 ol Costomine . U =] o [200MHz <] wo| e [50% <] S Pae [0
ﬁ; Shaw Time of Waveform oA B Te | R e It UR S | Height m
Displs 1€ Analyze IIC Wave 4 Pos-0750s  |v A-T=75m |+
Triggriﬂ Anslyze UART Wave EPos7on: = B-T=75nz |+

Bins

Bus setting 55 setting
sck [k e
55 lF\l[F\l] ']
Follows 1[\-155 - LSB -
- Text Mode ]
" Bin " Dec @ Hex ¢ ASCI Custarn Setting
MOSI MISC
I active v Active
Mode lcpHA =0,CP0L=(~ Mode |CPHA=0,CPOL=1( =
Channel |a2{a2] - Channel | a3[A3] -
Skart I =1 J oK | Cancel J Drefault ‘

Fig 4-36 — Analyze SPI Wave
Step 4. SPI Setup

1.SCK Bus Setting
Select the Signal which connects to the Serial Clock pin of the tested SPI
board from pull down menu of “SCK”.
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 select the test as Bin (Binary), Dec (Decimal), Hex (Hexadecimal)
or ASCII to present the contents of the Bus.
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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.MOSI Setting

Click Active to on MOSI (Master-Out-Slave-In).
Then select the CPOL (Clock polarity) and the CPHA (Clock Phase) from
the pull down menu of the “"Mode” to meet the specifications of the SPI
DUT.
Next, select the Signal which connects to the Master-Out-Slave-In pin of
the SPI DUT from pull down menu of “Channel”.
Then click color and select a color to define the MOSI signal.
3.MISO Setting
Click Active to on MISO (Master-In-Slave-Out).
Then select the CPOL (Clock polarity) and the CPHA (Clock Phase) from
the pull down menu of the “Mode” to meet the specification of the SPI
DUT.
Then select the Signal connected to the Master-In-Slave-Out pin of the
SPI DUT from pull down menu of “Channel”.
Then click color and select a color to define the MISO signal.
4.SS Setting
Click Active to on SS (Signal Selector).
Then select the Signal which connects to the Signal Selector pin of the
SPI DUT from pull down menu of “SS”.
5. Custom Setting
A. SS Setting is Active
Click the Custom Setting, the dialogue of the SPI Custom Setting will
appear as shown in Fig 4-37.
(1) Select “High” or “Low” to define the SS enable level of the tested SPI circuit.
(2) Then type the name and the numbers of the data bit for the MOSI signal.
(3)Press OK to confirm the set up of SPI custom Setting and return to the
dialogue of the SPI Setting. (Tip: Press Default to give up the current
Setup conditions)
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SPI Custom Setting

i Data
~Select Device Level ———————————————— Data Name

Eit

" High 55 enable level = Low MOIST |MOSI !3
© Low MIso  [MIso [

—Vickiore 55 Condition
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Cancel |
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Default i

Fig 4-37 — SPI Custom Setting

B. SS Setting is not Active
Click the Custom Setting, in the dialogue of the SPI Custom Setting

will appear as shown in Fig 4-38.

SEI Setling

i~ Bus setking i “55 setting
i .
scc [anfan] -] w
=5 |-_\|{:~=_j “I
Fallavs ||v|55 -=LSB v!
~TextMode ——
|;" EBin ( Dec  Hex (& ASCII | Cuskom Setting |

SEI Custom Setting

—oelect Device Level————— s
Selecl vice Level Data MName Bit

i) High 55 enable level = Low MOST lMOSI IS
Loy MISO !MISO Ia

~Vickure 55 Condition

Idiing Time iS ns ¥ Don't care data hits
Miry : Sns Max : 327.675us
Diefault |

Fig 4-38 — Victure SS Condition
(4) Type the idling time of the SCK signal on the tested SPI circuit. The
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idling time is defined as the idling time as shown in Fig 4-39.
‘begin end|

11111
P 1111 o110t

;idling time ;‘idling time

Fig 4-39 — Idling time

(5)Click on the “Don’t care data bits” function. The system will restart and
count from the beginning of the data bits when the condition of the
idling time set is qualified.

(6)Click off the “Don’t care data bits” function, the system will decode the
data stream until the bits of the data are received completely, when
the condition of the idling time set is qualified.

(7) Then type the name and the numbers of the data bit for the MOSI signal.

(8)Press OK to confirm the set up of SPI custom Setting and return to the
dialogue of the SPI Setting. (Tip: Press Default to reset the current
Setup conditions)

Step 5. Click Start to confirm the setup of SPI setting and click OK to exit the
dialogue of SPI setting.

Step 6. Click Run, then Active the SPI signal from the tested SPI circuit to acquire
the result on the bottom of the wave display area as shown in Fig 4-40.

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

ohld s

. S =)
. IO T
- Rt

5|0 5 5« »

Fig 4-40 — Active SPI signal
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4.6 Compression

The compression function enables the system to compress the signal received and
have more data stored per memory channel.

4.6.1 Software Basic Setup of Compression

Step 1. Set up RAM size, Frequency, Trigger level and Trigger position as
described in Section 4.1.

Step 2. Set up the trigger edge on the signal or the bus to be triggered.

Step 3. Click IF icon, or click the compression function from the sampling setup
dialogue then click Apply and OK to run.

I8 Trigger Runftop Data Took Window Help

f o5 TR | bbb We [128K | 1 | o [200MF

Q a% Channelz Setin — A e S ' g‘,,
Totalf Ung [ Hlock Source
Justiie = Asvnchronous Clock

0 f* Internal Clack =8
B Frequency: ]200MH2 -

Ford | |

Re Svnchronous Clock,

™ External Clack
o P N T
€ = (Min:0,001Hz, Max:100MHz)
s 5 Moke: The external clock voltage level is the same as the port trigger level
&
Samoling
RAM Size Compression Made —Enable Made
- — Busl RAMSze: [12ak v
Channel number will be Q
s H limitd to 24
# 4
Apply ‘ ok | Cancel J Help I Restore Defaults
&

Fig 4-41 — Compression Mode

Step 4. Click Run, and then activate the signal from the tested circuit to acquire the
result on the wave display area. Fig 4-42 show the result before and after
compression has been applied.
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Fig 4-42 — Before and After Compression

Using 128K memory depth, before compression has been applied, the total of the

data was 655.36us, after the compression had been applied, the total of the data was
20.102ms, therefore, the compression rate is 30.674.

Tip: Click B icon to view all data, then select the wave analyze tools to analyze
the waves.
Step 5. Click the compression icon again or click off the compression function to
stop compression.
Tip:

Compression cannot be applied with the enable function at the same time.
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4.7 Enable and Enable Delay

The function of the Enable and Enable Delay is to allow the system to keep the wave
required, and filter out the waves that aren’t required.

4.7.1 Basic Setup of Enable and Enable Delay

The Software Basic Setup of Enable / Enable Delay

Step 1. Set up RAM size, Frequency, Trigger level and Trigger position as
described in Section 4.1.

Step 2. Set up the trigger edge on the signal or the bus to be triggered.

Step 3. Click %/ icon, or click the Enable function from the sampling setup
dialogue and the Enable Setup dialogue will appear.

me; Bmigry Db ook Window [felp Fankle Setup E|
1] a: R UM bbb (120K -] i
& a | 7 & 5 '] 3 2 1 i
Seale 5 Chetrep e Fn Chlsd by et 006 7230 A Poxl75
. L et fos | Contiton 7 : ] 7]
‘Frsble Cnalifer ; 7 3 =
pr— = = - : - EE—
Teigger Canditie . 5
Asyrchnanous Clodk Pl r“‘::‘ :ﬂ i
= Inkamal Clack Lo
Froquency: | 200HHGE ) ot Trigger Condition
‘Enable Qualifier
Symubwinas Chock. ~
i Togge: Candibon
% I Enshle Cuabiier
(P DL, M 0}
L e Lo i
Ensble Sehp
™ Erwbin Doy
Sl -
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Fig 4-43 — Enable Setup
Set the high edge as Enable Qualifier on the signal Al.

Step 4. Enable

1.Setup the Enable Qualifier as &i or = on the signal to be
analyzed.

2.Click OK, then click run and activate the signal from the tested circuit to
the Logic Analyzer.

3. The system will display only the waves of the signals which are qualified
by the Enable Qualifier.
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Fig 4-44 — Without/With enable setup

The first picture shows the result without any enable setup.
The second picture shows the result which has set the high edge on the enable qualifier
of the signal A1. Only high status of the A1 wave is display.

Step 5.

Step 6.

Tip:

Tip:

The Zeroplus Logic Analyzer User’s Manual V2.03

Enable Delay

1.Click on the Enable Delay function as shown as Fig 4-45.

2.Click on the “According to Enable Qualifier or the “Opposite of Enable
Qualifier” functions to select the waves to be kept.

3.Click on the “Start Edge” , “End Edge” or “Period + Delay” functions to set
the Start Point of Delay.

4. Type the value of the Delay Time into the column of the Delay Time.

5. Click Ok, then click run and activate the signal from the tested circuit to
the Logic Analyzer.

6. The result will be displayed in the wave display area as shown in Fig 4-44.

Stop Enable/ Enable Delay

Click Stop, then click enable icon and select cancel from the Enable Setup

dialogue to stop the enable or the enable delay functions.

Run the Stop Enable function to check the conditions of the enable or the
enable delay setup, if there aren’t any results.

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

Page 120



The Zeroplus Logic Analyzer
A ZEROPLUS User’'s Manual Ver. 2.03

Enable Set

Enable Activation Select Delay Start Poink Delay Time:
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" Opposite of Enable Qualifier " Period+Delay {Max: 327 .6750s)

a4 Cancel ‘ Restore Defaults | Help |

Fig 4-45 — Enable Delay

Tip: Definitions of the Start Edge and the End Edge and the Period + Delay are
listed as Figs 4-46, 4-47, 4-48 and 4-49.

Enble Qualifier . dlelay time

______ i

Enable Qualitier delay time

start edge

Fig 4-46 — Start Edge

start edge

Enable Qualifier delay time
o =

end edge

Enahble Qualifier

o

delay time

Fig 4-47 — End Edge
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Enable Qualifier
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Fig 4-48 — Period and Delay Time
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Fig 4-49 — Enable Delay Setup
Signal A0 has 1 us delay time as the condition of the Enable Delay setup.
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5 Troubleshooting

5.1 Installation Troubleshooting
5.2 Software Troubleshooting
5.3 Hardware Troubleshooting
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Objective

In this chapter, troubleshooting is divided into installation, software and hardware
issues. These troubleshooting questions and answers depend not only on our
engineers, but also on end users such as students, engineers, technical manual writers,
and others.

5.1 Installation Troubleshooting

Q1. Why is there no prompt when | 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 three 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 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 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 (refer to Fig 2-11), unselect items such
as examples and tutorials. You must install at least the Main App (application).

Q5. My MS Windows system will not accept the driver; what can | do?

A: Double check that you ran 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

Q1.

A:

Q2.

Q3.

Q4.

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. Fig. 5-1.

ZEROPLUSE Logic Analyzer El
Hardware conneckion Failed!
RunDemo | [ Retry | UERE

Fig. 5-1: Select Run Demo if you do not have the actual hardware.

I am running a graphing program and software at the same time. Whenever
I 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. 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 screen shot, close the program,
paste it to the graphing program, and re-open the program.

A part of the background picture remains within the Position Display Area,
especially when running the program in demo mode. What’s wrong with it?
Your machine may have a memory management problem with either your
physical RAM onboard or the RAM on your video card. Turn off any other
multimedia of graphic programs and then re-run the software. If this does not
work, restart your system. This should temporarily fix the problem. However, we
highly recommend terminating all irrelevant programs while working with the
Logic Analyzer (Try not to burn DVDs, listen to music or watch movies while
working with the Logic Analyzer.).

The default color setting of the Position Display Area is very cool, but |
don’t see anything when | print my work out with my black and white laser
printer. What I can | do?

Refer to Section 3.4; it should have clear, understandable instructions about

changing the user interface. See Fig. 3-93; this color setting should give a clear
view of the Position Display Area, even with an old black and white laser printer.
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5.3 Hardware Troubleshooting

Q1. Why are no lights on when | hook the USB cable to the Logic Analyzer?

A: Double check whether the other end is properly connected to your PC. There
may also be a defect in your USB cable. Try another cable.

Q2. Why can't I read any signals from my Logic Analyzer?

A: Check whether you have correctly connected the signal cables to the activated pin
on your test board and check the power supply for your test board. The Logic
Analyzer does not supply any electricity to a test board via signal lines.

Q3. | get a signal from only one Logic Analyzer when | have two connected;
what is wrong?

A: Currently, only the LAP-321000U-A supports multiple Logic Analyzers working in
series. Also, make sure that the signal lines, power lines, and ground line are
properly connected. Refer to Fig. 1-12, Table 1-2, Table 1-3, Table 1-4, and
Table 1-5.

Q4. Why 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’s 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, Terminology & News, 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.

HO2.

HO3.

HOA4.

HO5.

HO6.

HO7.

Is it ok to substitute stock items for bundled cables and connectors ?

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.

Does ZeroPlus manufacture grippers? How may | purchase Grippers?

Yes, we have a production line dedicated to grippers. Contact our sales department
and a sales representative will be happy to assist you.

Is the memory size fixed? If | just use one of the ports, can | expand the
memory size?
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.

Are different external sampling frequencies for different channels possible?
No, there is only one external sample frequency available.

Can | disable or set a certain port to don’t care while during compression?
No, during compression, D Port will be set to be disabled.

Why does the Logic analyzer feature negative voltage calibration?
This allows users to analyze any given signal.

How do | adjust the Trigger Level?

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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HO8.

A:

HO09.

H10.

H11.

H12.

H13.

H14.

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 the Logic
Analyzer?

Since each the 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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Software

SWO01. Why is the compression function not enabled by default?

A:

Mostly to avoid significant errors when testing signals with high variability, or
measuring a certain channel for a long time period.

SWO02. What is the purpose of the compression function?

A:

SWO03.
A:

The compression function measures signals that vary slightly over a long period.

Can | enable Trigger Page and Compression Function simultaneously?
Yes, you can.

SWO04. When should | use the “Bar” function?

A:

This function allows you to highlight a segment of a wave so that you can have a
closer view. Depending on the configuration of Position Display Area Data Mode
under Tools =» Customize, a more accurate numeric value of address, time, or
frequency difference will be calculated and displayed as shown in Fig. 6-1.

4 Pog-070us |+ A-T=698400s |- L-B=1984fu: |+
B Pos-060us |+ B-T=50us |= Commpr-Fate:1.000
e : w0
Ta s 20s 010ns 1

SWO05.
A:

|
Fig. 6-1 — Bar Function

Can triggers be differentiated in Pre-Trigger and Post-Trigger?
Yes, they can.

SWO06. Are all setup parameters and configurations saved as | save my work?

A:

SWO07.

No, everything in your work space, except signal graph, will be saved.

If I have the wheel feature with my mouse (or other pointing devices), may |
adjust the wave display zoom, in the Position Display Area, by scrolling?
This feature has been enhanced since Ver. 1.03. If your program version is prior
to this version, visit our website for the latest update at
http://www.zeroplus.com.tw/new_instrument/main-download.php?type=1
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SWO08. What are the extremes for Delay Time and Clock & Trigger Delay Clock?

A: The interface will inform you of the interval you may use. However, it varies from
case to case, depending on your test devices. See Fig. 6-2.

" Delay Time and Clock
— Trigeer Delay Time
{1250

Min:l 250z, Max20.961)
— Trigger Delay Clock

I
(Min:1, M1 E760023)

Fig. 6-2 — Delay Time and Clock

SWO09. How do | know the version number of my software interface program?

A: Click Help from the menu (See Fig 6-3),
and then select About the Logic analyzer(See Figs 6-3 and 6-4).

| Help
ZEROPLTS Logic Analvzer Help  Fl
Kevboard Map
Report a Problem

ﬂ Abont ZEROPLTE Logic Analveer

ol A

&l

Fig. 6-3 — About Logic Analyzer
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Fig. 6-4: The circled information is the version number.

SW10. How may | upgrade my software interface program?

A: Visit our website at http://www.zeroplus.com.tw and follow the instructions for
the English version. You may also use the following address for English updates.
http://www.zeroplus.com.tw/new_instrument/main-download.php?type=1

SW11. Can | save my signal data to a separate pure text file (*.txt)?

A: This feature will be available in V1.03.01. We apologize for any inconvenience.
Visit our website at http://www.zeroplus.com.tw for the latest updates.

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 in Big-5), 3) Simplified Chinese (zh, zh-CN in HZ, GB2312, GB18030).
Double check the language configuration in Region and Language Option.

L..b Documents »

S Scann

= Customize settings for the display of languages,

EIVEr 2003 Enterprise Edition

/:) SR | Rk SRR il :j Schedlnumbers, times, and dates.
Metwork Connections ¥ : -
QJ Help and Support = % Sounds and Audio Devices
\,é Brinters and Faxes L &J Speech
S0 el Taskbar and Start Menu Tk Stored User Mames and Passwords

7] Logoffking... ;:a Symantec LiveUpdate
= M System
_ i, Taskbar and Start Menu

J &8 Windows Firewal

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
waves in the Position Signal Display Area?

A: Yes, there is. Click Tools from the menu, and select Customize; click Restore
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.
e B T

Batkgmund Colot ForeGround Color |

v A fter the backeromnd iz altered, comesponding color
automatic change contrast ratio |

Check for Tpdate

Fig. 6-6 — Restore Color Defaults

SW14. Can | change the wave mode displayed?

A: Yes, you can. There are two ways to do this.
First, go through Data = Wave Mode and choose a waveform. See Fig. 6-7.

Data Tools Window Help

Select a Analytic Range
ﬁ Bind Data Value | Ch+F
[« Betfore Flil
5[ After B2

GoTo 3
+¥ Add Ber.. LIt A
=¥ Delete Bar. Llt+B
m;“' Zoom In 108
x Zaom Out kB
) whow all Data Fi0
o Undo Last Zoom Ctd+Z

Show As »

Wave Mode d v Square waveform
Sawtooth waveform

Fig. 6-7 — Waveform Shapes

The second alternative is to right-click any place in the Position Display Area. This
will pull out a menu. Click Wave Mode, and choose a waveform. See Fig. 6-8.
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m Find Data Yalve .. Chl+F
GoTo >
Place »

. Enclose
& Hend H
’K Normal Esc

Show As S

=1

Wave Mode d v Square Waveform
Sawtooth Waveform

Color ...

Fig. 6-8 — Wave Mode

SW15. Can | change the Signal Display Mode into the Timing mode?
A: Yes, you can.

SW16. Why does Enable Delay not work when the Double mode is enabled?

A: To optimize signal output quality and maximize memory efficiency, the Enable
function may work under the Double mode. However, the Enable Delay function
DOES NOT work under the Double mode, at this stage.
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Registration

What is the significance of the hardware serial number?

A: Every product is assigned and engraved with a unique serial number, which allows
us to trace the original manufacturing date of a specific product.

RGO02.
A:

RGO3.

RGO04.

RGO5.

RGO6.

RGO7.

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-register.php?flag=insert
Once you finish membership registration, proceed with product registration.
After finishing product registration, you will receive an email consisting of your
product registration information. A password may be required for further
customer services and other inquiries.

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 longer ago than one calendar
month?

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 be responsible for
an in-store warranty that exceeds our factory warranty.

Why should I register this product?

If you do not register this product, the warranty will be counted from the
manufacturing date indicated by the serial nhumber of your product. Thus, we
strongly recommend registering your product, for your own benefit.

What should | do if the hardware serial number is previously registered?
In this case, take a picture of the decal on the rear side of the product and fill in
the registration form. Call us and mail both picture and registration to us. A
customer representative will be happy to assist you.
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6.4

TIO1.

TI02.

TIO3.

TI04.

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
the many voltage levels of an oscilloscope. The Analyzer has more channels than
an oscilloscope to analyze the waveform. Since the Logic Analyzers Logic
Analyzer obtains only signals 1 and 0, its sampling frequency is slower than an
oscilloscope, which needs many voltage ranks. Moreover, the Logic analyzer can
receive many signals during a test.

How does the Logic Analyzers Logic Analyzer operate?

The Logic Analyzer reserve trigger requirements sets 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 user 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 Analyzers 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 Analyzers 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.
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TIO6.

TI07.

TIO8.

TI09.

TI10.

TI11.

What are A-bar, B-bar and T-bar?

The T, A and B-bars 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 Analyzers 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 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 Analyzers Logic Analyzer used for
the simultaneous test of 2 test tools. For example, one the Logic Analyzers 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 Analyzers Logic
Analyzer is often used for triggering an oscilloscope.

Why does Double Mode not coincide with Enable Delay?

In order to set out the perfect waveform from the Logic Analyzers Logic Analyzer
and achieve optimal memory efficiency, you can use the Enable when using
Double Mode; the system doesn’t support the function of Enable Delay.

How do | update software?

The software will automatically check for and download updates. This function
deletes old software first and then downloads & installs the latest version.
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6.5 Others

OTO01. How was the Logic Analyzers developed?

A:

It took us more than two years to develop this product. We envision “Everyone
carrying the Logic Analyzer,” and we would like to make some contributions to
the electronics industry in return. We also wished to transform the stereotypical
OEM factory into a world class R&D center.

OTO02. Why is there a rich information database for game chips rather than the

A:

Logic Analyzers Logic Analyzers?

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 analyzers. 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.

OT03. What was the original intention of when developing this item?

A: Originally, the Logic Analyzers 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’s Manual may look lot 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 that will
offer you much better service.
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7 Appendix

7.1 Hot Keys
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In this chapter, users will learn the functions of all defined hot keys in the Logic
Analyzer software interface.

7.1 Hot Keys
Table 7-1: Hot Keys (1)
Hot Key Equivalent Orders Statement
A Place the A Bar position Moves wfalveform to where the A-bar is
centered; select A-Bar by cursor.
B Place the B Bar position Moves wf'slveform to where the B-bar is
centered; select B-Bar by cursor.
T Place the T Bar position Centers T-Bar and cancels other bars.
Change to Enclose mode Changes the mouse mode to Enclose
H Change to Hand mode Change the mouse mode to Hand.
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Table 7-2: Hot Keys (2)

Hot Key Equivalent Orders Statement
Ctrl + A Place A Bar Centers A-Bar
Ctrl+ B Place B Bar Centers B-Bar
Ctrl+ C File -> Graph Opens Capture Graph dialogue
Crl + E Data ->Enclose Changes Mouse mode to Enclose
mode.
Ctrl+F Data -> Find Data Value Searches _specmc da_lt_a with
predetermined conditions
Ctrl+ G Bus/S|gnaI g Groups selected signals into a Bus
Group into Bus
Ctrl + N File -> New Creates a new file
Ctrl+ O File -> Open Opens saved file
Ctrl+ P File -> Print Prints active file
Cirl + S File-> Save Saves actlvg file W|th its current
name, location and file format.
Bus/Signal -> . .
Ctrl + U Ungroup from Bus Ungroups signals (Pins) from a Bus.
Ctrl+ Z Data -> Undo last zoom |Reverses last zoom
Ctrl + Shift + E | File->Export Opens Export Dialog.
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Table 7-3: Hot Keys (3)

Hot Key Equivalent Orders Statement
Page Down |Operate the position shown Goes to next page of data or
waveform
Page Up Operate the position shown Goes to prior page of data or
waveform
Home Operate the position shown Go to beginning of data or
waveform
End Operate the position shown |Goes to end of data or waveform.
Up Operate the position shown |Moves cursor up a grid.
Down Operate the position shown | Moves cursor down a grid.
Left Operate the position shown MOV?S selected Bar or display left
to prior waveform or data.
Right Operate the position shown Moves sc_alected Bar or display right
to posterior waveform or data.
ESC Operate the position shown Releases all selected bars, and
changes Mouse mode to normal.
Space Change the trigger conditions | Changes trigger conditions.
Function Keys | Equivalent Orders Statement
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Table 7-4: Hot Keys (4)

Hot Key Equivalent Orders Statement

F1 Help ->  Logic Analyzer Help Logic Analyzer Help

F2 Decrease the sampling rate Decreases sampling rate.

F3 Increase the sampling rate Increases sampling rate

F5 Run/Stop -> Single Run Executes acquire once

F6 Run/Stop -> Repetitive Run Executes acquire continuously

F7 Run/Stop -> Stop Stops acquiring data

F8 Data -> Zoom out Zooms out waveform

F9 Data -> Zoom in Zooms in waveform

F11 Data -> Before Moves forward to prior varlatlon_
waveform and centers that location.

F12 Data -> After Moves forward to next variation .
waveform and centers that location.

Conclusion

The demonstrations in this user manual will enhance users' understanding of future
issues, even though the manual ends here. We thank you for choosing the Logic
Analyzer. Please contact us if you feel anything that could be done better, either in
software or hardware. We appreciate your input.
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