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Precautions

Users are advised to carefully review this section to avoid potential hazards to

persons, this product, and other products connected to it.

—  Grounding is required during signal acquisition to protect the LAP-C and the
device under test.

—  Follow the recommendations on operations, storage and maintenance from
chapter 2.4.

—  Protect the LAP-C from static discharge.

— Avoid direct impacts and rough handling.

— Do not place heavy objects on the LAP-C.

—  The LAP-C may cause radio interference in a domestic environment.

— Do not disassemble the LAP-C as this will void the warranty and may affect
its operation.

14
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1. Introduction

This User Guide presents the Zeroplus* LAP-C series logic analyzers, their operation
and software. The purpose of the User Guide is to help users understand and get

familiar with the operations of the instruments and the software.

This User Guide replaces the original LAP-C User Guide from 2008. To improve the

user experience we have also rewritten the software strings.

Thank you for purchasing the LAP-C logic analyzer. Please feel free to write or call us

with your questions, suggestions and other feedback.

* Zeroplus is short for Zeroplus Technology Co. Ltd

1.1. Preface

This User Guide is designed to help new and intermediate users navigate and
perform common tasks with the LAP-C logic analyzer. Despite its simple packaging
and interface, the LAP-C is a sophisticated measurement and analysis tool. It is also a

highly sensitive electrical current sensing device.

Users are advised to carefully read instructions and procedures pertaining to
installation and operation. Any device connected to the LAP-C should be properly
grounded and a pair of anti-static gloves is recommended when performing task. To
ensure accuracy and consistency of output data, we also recommend to use the

bundled components.

Note that we have recently rewritten many of the strings in the LAP-C software to
make them more precise. There might therefore be some incongruence between this

User Guide and the software. Please contact us at support@zeroplus.com.tw if you

discover any differences or something is unclear. We will be happy to make the

appropriate corrections.
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1.2. About this Document

This User Guide is organized as follows: First, section 2 presents the characteristics
of the LAP-C and the installation and setup procedures. Section 3 introduces the
graphical user interface of the software. Section 4 then goes in-depth on the software

functions.

The latest version of this document can be downloaded from the Zeroplus website.

N : /_The functions in chapter 4 are sorted by their locations on the Main Menu of the
Q software to make it easy to navigate. All right-click menus are found in chapter 3.1.2.

-

1.3. Product Introduction

The LAP-C is our bestselling logic analyzer series. Launched in 2008, it won the
ELEXCON Excellent Product Award in 2008 and the Taiwan Excellence Award in
2009. It also became an immediate commercial success with more than 25,000 units
sold to date. With functions, specifications and analysis tools that are remarkable for
the price class, intuitive setup and software and a huge library of protocol decoders,

eight years after release the LAP-C still offers unparalleled value for money.

See the product specifications in 1.6 and read about each individual function in

section 4.

1.4. Package Content

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

your vendor or nearest distributor.

16032 16064 16128 162000 32128 321000 322000

Instrument 1 1 1 1 1 1 1
Clip-on hooks 2 20 20 20 36 36 36
USB Cable 1 1 1 1 1 1 1
Driver CD 1 1 1 1 1 1 1
1-pin probe 1 1 1 1 1 1 1
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2-pin probe 1 1 1 1 1 1 1
8-pin probe 2 2 2 2 2 2 2
16-pin probe 0 0 0 0 1 1 1
Quick Start Guide 0 1 1 1 1 1 1
Carry Bag 0 1 1 1 1 1 1
Warranty Card 1 1 1 1 1 1 1

Table 1:1 Package content

The following items are shown below: A picture of the some of the content is shown in
Figure 1-1, namely the carry bag, LAP-C, clip-on hooks, USB cable, probes, warranty
card and quick start guide.

@ z=ROPLUS

Legic Cube

Figure 1-1 Package content items

1.5. System Requirements

1.5.1. Operating System Support

The LAP-C supports operating systems from Microsoft only. See Table 1:2 below for a
list of supported operating systems. Please contact our Technical Support team if you
have questions about other operating systems than those listed below. This User

Guide assumes that one of the operating systems below is properly installed.

Supported OS Versions

Windows 7 Recommended
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Windows 8.1 Uncertified workaround exists
Windows 10 Uncertified workaround exists

Table 1:2 Operating systems supported

1.5.2. Hardware Requirements

ltem Minimum Recommended
CPU speed (MHz) 166 900

Memory (Mb) 64 256

Display resolution 1,024 x 768 VGA 1,024 x 768 VGA
Hard drive space (Mb) 100 100

Data transfer USB 1.1 USB 2.0

Table 1:3 Hardware requirements

1.6. Product Specifications

1.6.1. Product Photos

Figure 1-2 and Figure 1-3 show the LAP-C from above and from the side. All inputs
and outputs are located to the left as visible in Figure 1-2. The USB port for

connection to PC can be seen in Figure 1-3.

Figure 1-2 Top view of the LAP-C
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Figure 1-3 Side view of the LAP-C

1.6.2. Specifications

The product specifications are presented in Table 1:4 and Table 1:5. Table 1:4 shows
the specifications of the 16 channel models and Table 1:5 the 32 channel models. The
number of channels is indicated by the first two digits in the model name. Items that

are not identical for the different models are shown in separated columns.

Model 16032 16064 16128 162000
Supported OS Win 7 (+ workaround for Win 8.1, Win 10)
Sample Channels 16
Sample Internal Clock (Timing) 100 Hz - 100 MHz
Rate External Clock (State) 75 MHz 100 MHz
Memory Total 512 kb 1 Mb 2 Mb 32 Mb
Per channel 32 kb 64 kb 128 kb 2 Mb
Max compr. ratio 256
Threshold Bandwidth 75 MHz
Voltage Range -6V to +6V
Precision 0.1V
Trigger Trigger Channels 16
Trigger Events State / Edge / Pattern
Pulse-width Trigger No

Pre/Post Triggering

YES; choose from 0-100% pre-trigger data)

Trigger Delay

YES; based on memory or time

Trigger Seq. Levels

1

Trigger Out

YES; send a trigger signal that sets off
another instrument

Trigger Pass Counter

65,535
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Software Ul Languages English, Chinese (S), Chinese (T)
Functions Zooming and panning 3 cursor modes
Ul customization Modify the appearance of menus, traces etc
State list/Waveform See samples as list of Os and 1s or as traces
DSO Connection Connect to and import signals from DSOs
Files Comparison Compare 2 files to quickly see where and
how they differ
Navigator Quickly navigate to distant waveform parts
Memory View See what the memory looks like
Packet List Breakdown of all packet details into list form
Statistics Table view of number of periods etc
Decoders Decode more than 120 protocols for free
Electrical Phase Errors <1.5ns
Properties Source DC Connection
Power 5V DC, 500 mA (1W standby)
Maximum Input Voltage +30V
Impedance 500 kQ/10pF
Certifications FCC/CE/WEEE / RoHS
Dimension 125 x 92 x 25 (mm)
Standard Flying Lead Probes 2x8-pin, 1x2-pin, 1x1-pin
Accessories  Clips-on hooks 2 20
USB cable YES
Software/Driver CD YES
Printed Guide NO YES
Carrying Bag NO YES
Table 1:4 Product specifications 16 channel models
Model 32128 321000 322000
Supported OS Win 7 (+ workaround for Win 8.1, Win 10)
Sample Channels 32
Sample Internal Clock (Timing) 100 Hz - 200 MHz
Rate External Clock (State) 100 MHz
Memory Total 4 Mb 32 Mb 64 Mb
Per channel 128 kb 1 Mb 2 Mb
Max compr. ratio 256
Threshold Bandwidth 75 MHz
Voltage Range -6V to +6V
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Precision +0.1V
Trigger Trigger Channels 16
Trigger Events State / Edge / Pattern
Pulse-width Trigger No
Pre/Post Triggering YES; choose from 0-100% pre-trigger data)
Trigger Delay YES; based on memory or time
Trigger Seq. Levels 1
Trigger Out YES; send a trigger signal that sets off
another instrument
Trigger Pass Counter 65,535
Software Ul Languages English, Chinese (S), Chinese (T)
Functions Zooming and panning 3 cursor modes
Ul customization Modify the appearance of menus, traces etc
State list/Waveform See samples as list of Os and 1s or as traces
DSO Connection Connect to and import signals from DSOs
Files Comparison Compare 2 files to quickly see where and
how they differ
Navigator Quickly navigate to distant waveform parts
Memory View See what the memory looks like
Packet List Breakdown of all packet details into list form
Statistics Table view of number of periods etc
Decoders Decode more than 120 protocols for free!
Electrical Phase Errors <15ns
Properties Source DC Connection
Power 5V DC, 500 mA (1W standby)
Maximum Input Voltage +30V
Impedance 500 kQ/10pF
Certifications FCC/CE/WEEE / RoHS
Dimension 125 x 92 x 25 (mm)
Standard Flying Lead Probes 1x16-pin, 2x8-pin, 1x2-pin, 1x1-pin
Accessories  Clips-on hooks 36
USB cable YES
Software/Driver CD YES
Printed Guide YES
Carrying Bag YES

Table 1:5 Product specifications 32 channel models
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1.6.3. Available Models

As indicated in the model number, the LAP-C16032, LAP-C16064, LAP-C16128,
LAP-C162000 all have 16 channels. The LAP-C32128, LAP-C321000 and

LAP-C322000 have 32 channels.

Model name Channels Memory per channel (kbits)
LAP-C16032 16 32

LAP-C16064 16 64

LAP-C16128 16 128

LAP-C162000 16 2,048

LAP-C32128 32 128

LAP-C321000 32 1,024

LAP-C322000 32 2,048

Table 1:6 Available LAP-C models

1.6.4. Optional Functions

Not all functions are included in all LAP-C models. Table 1:7 lists these functions and

which models have these functions included for free in a base purchase.

Function For free with following models Details on function
Files Comparison LAP-C162000, 321000, 322000 Chapter 4.38
Latch Function LAP-C162000, 321000, 322000 Chapter 4.18
Protocol Trigger LAP-C322000 Chapter 4.23
Trigger Mark LAP-C162000, 322000 Chapter 4.25

Table 1:7 Optional functions

1.6.5. Electrical Specifications

Items Minimum Typical Maximum
Working Voltage (DC) 45V 50V 55V
Standby Power 1w
Working Power 2W
Phase Error 1.5ns
V\y of Test Channels -30vV DC 30vDC
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Vrer -6V DC 6VDC

Input Resistance 500k/10pF

Table 1:8 Electrical specifications

1.6.6. Pin Overview

Figure 1-4 Pin overview

Code Name Function

AO-A7 Port A Signal input pins.

BO-B7 Port B Signal input pins.

C0-C7  PortC Signal pins (not for 16 ch. models; see Table 1:6).
DO-D7  PortD Signal pins (not for 16 ch. models; see Table 1:6).

R O Read Out A 3.3 V DC rising edge signal is sent over the R_O pin

when the data transfer from the LAP-C to the PC is
initiated. A falling edge signal is sent when the upload
finishes.

T O Trigger Out A 3.3 V DC rising edge signal is sent over the T_O pin
when the LAP-C triggers. A falling edge signal is sent
when the memory is full. See chapter 2.3.2.

SO Start Out A 3.3V DC rising edge signal is sent over the S_O pin
when an acquisition is initiated by pressing RUN or the
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START button on the casing.

CLK Clock In State mode, connect this pin to the DUT clock.
GND Ground Two ground pins are available.

VDD Voltage Drain +3.3 V output for powering external modules.

[@] Ext. I/O Module  Use these pins to connect the PW Module to the
A/BIC LAP-C.

Table 1:9 LAP-C Pin overview
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2. Installation and Setup

This chapter describes how to install the software and connect the hardware. It also
treats the Trigger IN/OUT functions and provides recommendations for usage and

storage of the LAP-C.

2.1. Software Installation

The following steps summarize the LAP-C installation procedure. It follows a standard
Windows install shield wizard. For users who have internet access, we recommend
that you download the latest version of the LAP-C software version from our website

www.zeroplus.com.tw rather than installing from the CD.

1. Insert the installation CD in the drive or download the latest version of the
software.

2. Execute the setup.exe file to start the installation. It is recommended to
close all other programs during installation.

3. Choose the Application setup.
Click Next throughout the Installation Wizard to proceed with the installation.
Note that it is necessary to accept the terms of the license agreement to
proceed, and to choose between Custom or Complete installation. See note
on the installation type below.

5. Click Install to confirm all settings and commence the actual installation.
Click Finish to complete the process.

\ . . . .
\‘Q’, Choosing a custom installation, the user can chose not to install one or more of the
= following items: Main application, Protocol Decoders, Examples, Tutorials, Driver. The

examples and tutorials require around 30 Mb of disk space.

| .
Y. The LAP-C automatically connects to the Zeroplus server to check for software

<= updates.

\
\‘Q’f The LAP-C software and driver should be installed prior to hardware connection.
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2.2. Hardware Connections

Hardware installation/connection consists of the following simple procedure:

Plug the fixed end of the probes into the LAP-C.

Plug the flying leads into the circuit board connectors.
Ground the DUT to the LAP-C using the black ground cable.
Connect the USB cable between the PC and the LAP-C.

W N e

At this point, the computer should be able to detect the Logic Analyzer and finalize the

installation for hardware connection.

Figure 2-1 Hardware connections

'\ s L .
\\Qr Note that grounding is important as it protects the LAP-C and the test board, and also

= ensures that both devices are referenced to the same voltage level. Grounding may

also improve the quality and accuracy of the acquisition.

\
Y- If the LAP-C fails to acquire data, verify that the probes are properly connected, and

= that the test board is powered on. Note that the DUT is not powered through the
LAP-C probes.

\‘Q’, If the flying leads cannot connect directly to the DUT, try to connect using the supplied
<= clip-on hooks. To use one of these, first attach it to the flying lead. Then compress the

hook to reveal two metal prongs that are used to grip the connector.

For State mode acquisitions, it is necessary to connect the clock of the DUT to the
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clock pin of the LA. State mode can then be chosen in the Acquisition setup.

2.3. Trigger IN/OUT

The LAP-C can be connected to a DSO (or another instrument) for external or internal

triggering.

It is also possible to display the analog waveforms of a DSO in the LAP-C software.
This is not the same as Trigger IN; we call it a DSO Connection and it is described in

chapter 4.27.

2.3.1. Trigger IN

The LAP-C can be triggered by an external source, most commonly a DSO or another
logic analyzer. Any regular input channel can be used to Trigger IN: Simply connect
the Trigger OUT of the other instrument to one of the LAP-C channels and set the

appropriate trigger condition for this channel.

2.3.2. Trigger OUT

When the trigger conditions have been met, the LAP-C emits a signal that can be
used to trigger another instrument. The signal is a 3.3 V DC rising edge signal that is

sent over the T_O pin. Once the memory is full, a falling edge signal is sent.

Output signals are also sent over the R_O and S_O pins on the occurrence of other

events. See an overview of the different output pins in Table 1:9.

2.4. Operating Environment and
Maintenance

Please follow the below instructions when using, cleaning or storing your LAP-C and

its accessories. Please also see the Precautions chapter prior to the Introduction.
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Type Description

Cleaning

Clean with a soft, damp cloth using a mild detergent.

Do not spray any liquid on the LAP-C.

Do not immerse the LAP-C in any liquid.

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

Operating environment

Temperature (Working) Min: 0° C Max: 40° C

Temperature (Storage) Min: 0° C Max: 50° C

Rel. humidity (Working) - Max: 80%

Rel. humidity (Storage) - Max: 80%

Altitude - Max: 2,000 m

Insolation Avoid direct sunlight.

Environment Use in a dust free, non-conductive environment.

Table 2:1 General advices for cleaning, operation and storage
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3. User Interface

3.1.1. Main Window

Figure 3-1 shows the graphical user interface of the LAP-C software.

% ZEROPLUS-LAP-321280-A Standard V3. 14.01(CK01) (S/K:000000-0000) - [LaDocll

iz View NSO Help

itior
5 bl @I B ok <o @ IMHz <] e [[50% <[5 & Tre BT | Trg Cat 1 -
o

R & @ - [f18ns . R B I E B e o] @ - Height [26  ~||Trigger Delay[ 1us |
Focal sample: —3.56666Tus & Pos:—15us - 5 v A - B =30us
Total Length: 2, 048ns Display Bangei—19.79666Tus ~ 13.61... B Pos'i5us |+ C Conpr-Rata: I
Channel/Bus Trigeer

"0 a0 B o
L =
o 0z Az 24
C 43 a3 D 5
oo
- 45 s E
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Ll B¢
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-

Figure 3-1 LAP-C software GUI

The LAP-C software can be divided into sections; see Table 3:1. Note that many

functions can be accessed with Hot Key combinations described in chapter 4.63.

Name Area  Description Chapter
Main Menu A Access to all operations The organization of 4
chapter 4 corresponds to the Main Menu.

Quick Access B Convenient access to frequently used 4.12.3
Toolbar functions.
Timing Bar C Facilitates quick reading of the samples and

traces. See Figure 3-2 below.

Channel Column D See and edit channels/signals/groups; see
Figure 3-3.
Trigger Column E Quickly set trigger conditions.
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Filter Column F Set filter conditions. 4,21

Waveform Area G Displays the captured signals as traces or as 4.45
a numeric list.

Secondary H Area where the Navigator, Memory View, 4.48 to
Display Packet List and Statistics are shown. 451

Table 3:1 Ul description; “Area” refers to the letter codes in Figure 3-1

A detail of the timing bar above the waveform is shown in Figure 3-2.

Scale:50KHz Focal sample: Ons A Pos-300us |+ A-T=3333KHz |+v A-B=1667KHz |+
Total length: 40.96ms Display Range:-800us ~ 840us B Pos:300us  |+» B-T=3333KHz |+ Compr-Rate: 1.000

Figure 3-2 Timing bar

ltem Description

Scale The scale is the inverse of the zoom level.

Total length Total acquisition time.

Focal Sample Location of the current center of the waveform.

Display Range Timing information for the waveform currently in view.

A-pos Position of the A-bar; click arrow to select another bar.

B-pos Position of the B-bar; click arrow to select another bar.

A-T Time difference Ato T-bars; use arrow to select different range.
B-T Time difference B to T-bars; use arrow to select different range.
A-B Select a bar to see timing information.

Compr. Rate See the compressed rate.

Table 3:2 Timing Bar items

Figure 3-3 shows a detail of the Channel/Bus Column. Channels can be grouped into

buses and hidden/shown by clicking the black arrow next to the bus name.
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Figure 3-3 Channel/Bus Column detail

\‘O’, Signals can be added, deleted, copied and grouped into buses using the mouse and
= the CTRL and SHIFT buttons, by drag-and-drop, or by right-clicking; see chapter
3.1.2.

\"Q’, Unknown signal are displayed as a mid-level grey, constant traces in the waveform.

3.1.2. Right-click Menus

This chapter contains the right-click menus that can be accessed by clicking in the

different areas of the software.

3.1.2.1. Channel/Bus Column

Right-click in the Channel/Bus column to access acquisition setups and functions for

channel manipulation; see menu in Figure 3-4.
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i, Acquisition Setup ...

@, Channels Assignment ...

B8 Bus Properties (Protocol Decoders) ...
Draw Analog Waveform ...
Image Decode ...

Invert Signals

Group into Bus Ctrl+G

Ungroup from Bus Ctri+U

Add Channel ...
Duplicate Channel
Delete Channel

Delete All Channels
Restore Default Channels

Format Row »
Rename

Figure 3-4 Right-click menu in the Channel/Bus Column

Item Description

Acquisition Setup Open the Acquisition setup dialog box; see chapter 4.20.

Channels Assignment Open the Channel Assignment dialog box; see chapter
4.19

Bus Properties Access the bus or protocol decoder properties; see

(Protocol Decoders) chapter 4.18. Note that this item is only available when

right-clicking on a bus.

Draw Analog Waveform  Draw an analog waveform based on the signal states;
see chapter 4.37.

Image Decode Display the acquired data as an image; see chapter
4.40. This function is only available for picture-type
protocols.

Invert Signals For traces, display high levels as low and vice versa.
Inverted traces are drawn with dotted lines and a
horizontal, blue bar is shown above the channel name.
All channels can be inverted independently. See an
example in Figure 3-5.

Bus

Group into Bus Group marked channels into a bus; see chapter 4.16.
Ungroup from Bus Ungroup all channels from a bus; see chapter 4.17.
Channels

Add Channel Add a channel.

Duplicate Channel Copy the selected channel or bus. Left-clicks with the

mouse can be combined with pressing and holding
SHIFT to select several channels or with CTRL to select
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a range of channels.

Delete Channel Delete the selected channel(s).

Delete All Channels Delete all channels and buses.

Restore Default Restore all default channels.

Format Row

Move Left/Up Move the selected channel up or down in the column
(left in the State List).

Move Right/Down Move the selected channel down in the column (right in
the State List).

Hide Hide the selected channel.

Show All Unhide all selected channels.

Color Change color of signals or buses.

Rename Rename channel or bus.

Table 3:3 Right-click menu in the Bus/Signal Column description

Invert traces to display high levels as low and vice versa. A horizontal, blue bar is
shown above the channel name for inverted traces. All channels can be inverted
independently. See Figure 3-5 where A2 in orange has been inverted in the lower

screenshot.
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Figure 3-5 Reverse waveforms Waveform Area
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3.1.2.2. Waveform Area

Right-click in the Waveform area to access the menu below.

#4 Find . .. Ctr14F

51 Find Pulse Width. ..

Go Ta k
Flace k

fdd Bar

R
z

Zoom cursor

el
=

| 8

Hand cursor H

7| Z

Hormal cursor Ezcape

Show A1l Data Fl0

B

Humeric Baze/Encoding k
Trace Type k

Color ...

Figure 3-6 Right-click menu in the Waveform Area

ltem Description

Find Look up a specific data value in the data; see chapter 4.35.1.
Find Pulse Width Find pulses of a specific PW in the data; see chapter 4.35.2.
GoTo Go to a bar or an edge; see chapter 4.36.

Place This function relocates a bar of choice to the position of the

pointer when entering this menu. It is necessary to activate
the Analytic Range to be able to move the Ds and Dp bars.
Add Bar Add an extra bar where the pointer is clicked.

Pointer Mode

Zoom Change pointer to zoom mode; 4.44.3.

Hand Change pointer to hand mode; see chapter 4.44.1.
Normal Change pointer to normal mode; see chapter 4.44.2.
Show all Data Zoom to fit all data on the screen; see chapter 4.47.3.
Previous Zoom Undo the last zoom.

Numeric Base Change the data format; see chapter 4.41.

Trace Type Choose between saw-tooth and square shaped traces.
Colors
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Color Change the trace color.
Highlight Data Color packet that satisfy a condition.
Packet Color Single  Color a single packet.

Table 3:4 Right-click menu in the Waveform Area - Description
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Figure 3-7 Place example — Reposition the Ds Bar

3.1.2.3. State List

Right-click in the State List number area to access the menu below.

ﬁ Find ... Cirl+F
Go To +
Flace g

+ jdd Bar

Bar

{"'? Hand H

. Hormal ESCATE
Humeric Basze +
Data Selection k

Figure 3-8 State List view; right-click menu in the number area

Item Description

Find Look up a specific value in the data set; see chapter 4.35.1.
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Go To
Place
Add Bar

Go to a bar or an edge; see chapter 4.36.

Reposition the selected bar to the cursor position.

Add a new bar to mark a sample in the list. The bar is added to
the line where the cursor is placed. Contrary to the waveform
bars, bars in the State List are horizontal since each line
represents a time stamp.

Cursor Mode
Hand

Normal

In Hand mode, the left mouse button is used to move up/down
in the State List.
Use this cursor mode with the scroll bars, mark objects etc.

Numeric Base

Choose how data should be displayed; see chapter 4.41.

Data Selection
All Data

Show changes in
state only

Show changes in
data only

All samples are shown; this is the default display mode.

Hide samples with timestamp X if no signal has changed state
from timestamp X-1 to timestamp X.

Hide samples with timestamp X if no data has changed from
timestamp X-1 to timestamp X (for buses only); see Figure 4-84.

Table 3:5 State List view; right-click menu in the number area
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4. Software Operations

4.1. Menu layout

[ New Ctrl+N

| Open.. Ctrl+0

Close Ctrl+F4

E Save Ctrl+S
" Save As ...

| Bl Auto Save

|l Screen Capture ... Ctrl+C
Export »
E &$ Print... Ctrl+P
Print Preview
|3 Settings...
1 C\Users\...\LA Data\LA(2).alc
2 C:\Users\...\LA Data\LA(1).alc

’ Exit

Figure 4-1 File drop-down menu

4.2. New

Create a new, empty file.

Hot Key: CTRL + N

4.3. Open

Open an existing file. When selecting a file in the Open file dialog box, file information
such as author name, creation date, project title will be shown in the lower part of the
dialog box. Some of this information is user-added to the file when saving; the rest is

automatically added by LAP-C.
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Hot Key: CTRL + O

4.4. Close

Close the active file. When closing a file that has not previously been saved, the

software prompts the user to save it before closing.

Hot Key: CTRL + F4

4.5. Save

Save the active file. If the file has not been saved before, the Save As dialog box will

open; see chapter 4.6 below. All setup parameters and configurations will be saved.

Hot Key: CTRL + S

4.6. Save As

Save As is useful for users who wish to save a file under a different name or type or
change the destination folder, see Figure 4-2. The Save As dialog box also opens

when the user saves a file for the first time so that these parameters can be defined.

The Save As dialog box lets users input file information such as author name and a
note. This information is used for previews in the Open file dialog box; see chapter

4.3.
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poes s R ==
Savein: [ Lbraries -] &
- =
- &|  Documents N Music
Reoent Places. < Library & Library
- L Pictures Videos
Ml Libran g Libran
_ Desktop ¥ d -
Libraries
A
Computer
o
.
Network
File name: [Laale ~] sve |
Saveastpe:  |Logic Analyzer LAPC Fie["alc) = Cocd |
~File
Project: |File Name Author: [MRX]
Tite:  [Casclemma
Note:

Figure 4-2 Save As dialog box

4.7. Auto Save

Click the icon to enable/unable the Auto Save function. When activated, each new
acquisition is automatically saved under a new name. On the Main Menu, the Auto

Save icon will appear slightly engraved when activated.

4.8. Screen Capture

Select a part of the screen — or all of it — and store it as a file or a picture; see the
dialog box in Figure 4-3. If Clipboard is selected the file will be stored in the RAM.

Some level of customization is possible as described in Table 4:1.

~Capture to... —— Note Below Screen Shot:

 File
" Clipboard
¢ MsPaint

Cut

@ Full Screen
" Select Region

. Frame Color IV Contrasting Colors
- Note Text Color

»

Cancel

Figure 4-3 Screen Capture dialog box
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ltem Description

Capture to

File Save the captured region in .bmp or .jpeg format.

Clipboard Copy the captured region to the clipboard for editing in other
softwares.

MS Paint Open the captured region in MS Paint.

Cut

Full Screen Capture the full screen.

Select Region

Select a part of the screen to be captured by dragging a square with
the left mouse button.

Note Users can enter text to accompany the screen capture; if the field is
not empty a blank area will be added below the screen capture
where the text will be displayed.

Frame Color Change the color of the Select Region frame; by default this is black.

Text Color Change the color of the Note text.

Contrasting The Select Region frame color is the opposite of Line Color; selected

Colors by default.

Table 4:1 Screen capture dialog box description

4.9. Export

Users can choose between three types of exports: Waveform or Packet List. The

characteristics of each type are presented below.

4.9.1. Packet List

This chapter treats the export of Packet Lists; please refer to chapter 4.50 for more

details on the Packet List function itself. The Export Packet List dialog box is shown in

Figure 4-4.
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 Export Packet List =5
Savern: [ 1 v3 1401 | ck B~
s MName ° Date modified Type
e 5 i
HELP 3/5/2017 4:20 PM File folder
Recert Places )
oPT 3/5/2017 4:20 PM File folder
" & [ log.t 31/2017138PM  Text Docu
Desktop | zeroplus_la_news_en.tet 11/16/201511:36 ... Text Docu
— | zeroplus_la_news_si.bct 11/16/201511:36 ...  Text Docu
_’::J || zeroplus_la_news_trbd 11/16/201511:36 ... Text Docu
Libraries
t
LN
Computer
T,
o
Network
< m | b
File name: ‘Packe’l.bd j Save
Saveastyps: | Text Files(bd) ~| Cancel
Indude Settings Information Numeric Base Export Format
% Yes " No |Hexadadmal j ‘Indude Names j Option....
Range
From: [Fistpacket | |1 To: [Last packet | Joos
[ Limit the number of packets per export file (100-5,000) 5000
¥ Open file after exporting

Figure 4-4 Export Packet List dialog Box

Item Description

File name Input a file name; the default is Packet.

Save as type Export in .csv or .txt format.

Include Settings Info Include acquisition parameters etc in the export file.

Numeric Base Choose how data should be displayed; see chapter 4.41.

Export Format Include names or output data only.

Options Customize which items to include in the export; see Figure
4-5.

Range Select range for the data to be exported.

Limit the number of Set the maximum quantity of lines per export file; if the file

packets per export file  length overshoots the limitation then several files will be
(100-5,000) created.
Open file after Open the exported file once it is ready.

exporting

Table 4:2 Export Packet List dialog box description
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rOption ﬁ‘
Include In Export
[V Packet# [V Length
[V Name [V Description
[V TimeStamp

|
Cancel I J

Figure 4-5 Packet List Export Options dialog box

4.9.2. Waveform

This chapter treats the export of waveforms; please refer to chapter 4.45.2 for
information about the Waveform view itself. The Export Waveform dialog box is shown

in Figure 4-6. An example output file is shown in Figure 4-7.

Export Waveform |E|E|

Savein: [ VA 1400 Ea = E3-

(CHELP

: Dot

My Recent 2] zerophus_la_news_en.kxt
Documents 2] zerophus_la_news_si.txt

@ fﬂ zeraplus_la_news_tr bt

Desktop

My Documents
My Computer

by Metwark. File hame:

fiavel j Save
Places
Saveastpe | Tewl Files["tat] | Cancel

Include Settings Information Data to Expork:
Bus Selection

Channels/Buses: |A\I channels and buses ﬂ [v] Bus1(Bus)

Arrange Output Data Data Selection: Al Data =
% By Timestamp

NumericBase:  |Hexadeamal  ¥|
" By Channal{Bus exadecimal -

Range

(% yes " Mo

From: ‘F\rst data j | Ta ‘Last data ﬂ |

[ Limit the number of lines per export file (1,000-60,000)

IV Open file after exporting

Figure 4-6 Export Waveform dialog box

ltem Description

File name Input the file name; the default is Wave.
Save as type Save the file as .txt or .csv; the default is .txt.
Include Settings Info Include acquisition parameters etc. in the export file;

checked by default.

42



©

LAP-C Logic Analyzers

Arrange Output Data
By Timestamp

By Channel/bus

| User Guide V3.14.02 | www.zeroplus.com.tw

Each column in the export file contains data for one
timestamp; default option.

Each column in the export file contains data for one
channel.

Data to Export

All channels and buses
All buses (excl. ch.)
Buses with protocol
decoders (incl. ch.)
Buses with protocol
decoders. (excl. ch.)

Export channel, bus and protocol decoder data.
Export bus and protocol decoder data.
Export protocol decoder data (channel data included).

Export protocol decoder data (channel data not included).

Data Selection

All Data

Show changes in state
only

Show changes in data
only

Export all data.

Export data for timestamp X only if at least one signal has
changed state from timestamp X-1 to timestamp X.
Export data for timestamp X only if at least one data has
changed state from timestamp X-1 to timestamp X (for
buses only).

Numeric Base

Choose between binary, decimal, hexadecimal etc data
format

Bus Selection

Select buses to be included in the export file.

Range
From, To

Limit the number of
lines per export file

Select the range for the data to be exported, measured in
time or based on bars.

Limit the size of exported files; if the data don't fit on the
amount of lines selected by the user then multiple files will
be created.

Open file automatically
after exporting

Open the exported file once it is ready.

Table 4:3 Export Waveform dialog box description
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]| Wave.txt - Notepad @ [

File Edit Format View Help

v  ==.=.=.=-=-=.=-=-=.5.5.S.S.S.Z.S.S-S-2.S -
I Thanks for using ZEROPLUS Logic Analyzer
ﬁ Version:¥3.14.00

/1 File name: Vave.txt
//File size:198 KB

/1 File created on: 2016/05/26

/1 Logic Analyzer Setup Information

/¢ Sampling mode:Compression

/1 Internal sample rate = 50000 Hz

/! Memory depth = 2KB

/! Compression enabled

/1 Number of buses = 1

/1 Number of chamnels = 24

/1 Trigger Properties: Trigger position = 50%
‘/(/ Trigger Voltages:

I Trigger Pass Counter = |
" Trigger Page= |
/1 Signal Filter setup: Unabled
I Delay time: Disabled
/1 B=High, L=Low, X=Indifferent.
/! Signal Trigger setup: D=Indifferent, H=High, L=Low//
E=Either.
/1 Trigger setup: As presented belov.
/1 Message: Total: 40.96ns Scale:20us Compression rate: 1.000
Settings must be equal to reproduce acquisition.

114 Port = 1.50 ¥ 1B Port = 1.50 ¥ 11C Port = 1.50

R=Rising Edge, F=Falling Edge,

/1 Channel name: | Busl *SDA L A2 A3 A4 AS A6 A7 BO Bl
B2 B3 B4 BS B6 B7 co Cl c2 c3 c4 C5 Cé c7

/1 Signal Filter: I X X X X X X X X X X X
X X X X X X X X X X X X
/1 Trigger: I X D D D D D D D D D D

D D D D D D D D D

D
//Sieve out the display of the data.
Data are shown as hewadecimal valves. T
A Bar position: -300us T Bar position: Ons B Bar position: 300us

Figure 4-7 Example Waveform export output file

www.zeroplus.com.tw

4.10. Print

This function prints the Waveform or State List on white background. The Timing Bar
(above the waveform) and the Channel/Trigger/Filter Columns are also printed. The

Waveform/State List background is printed as white and an extra field containing the

file name, date and page number is added to the top of the page. Note that the

background color and print range can be modified.

The print option dialog box has a standard Windows layout that lets the user choose

what to print and also gives access to other printer properties; see Figure 4-8.

Hot Key: CTRL + P

i~ Printer
Name: RICOH Aficio MP C5000 RPCS v] Propetties...
Status: Ready
Type: RICOH Aficio MP C5000 RPCS
Where:  152.168.0.13
Comment:
~ Print range: Copies
@ Al Number of copies: 1 33
€ Pages from: |1 to: |25 | ‘ =
1213] [ 52]3] v Callate
C BREE 2 2=
coes

Figure 4-8 Print dialog box
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Name Select a printer.
Properties Open the Print Properties dialog box for more print options.
Print range
All Print the entire waveform or state list.
Pages Print parts of the waveform or state list. What is currently

being viewed is regarded as one page.
Current Page Print the current view.

Copies

Number of copies  Number of copies to be printed.

Collate Organization of multiple copies. Ex: 2 copies of 3 pages will
print 1, 2, 3, 1, 2, 3 when collate is checked (default option)
and 1, 1, 2, 2, 3, 3 when unchecked.

Table 4:4 Print dialog box description

4.11. Print Preview

Preview what the printed file will look like. When opening the Print Preview, a new
toolbar will appear above the preview; this is used for zooming and navigation

between pages. Press Esc to leave the Print Preview.

4.12. Settings

The appearance and behavior of the user interface and functions can be customized

from the configurations, options and settings that are all gathered in Settings.
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4.12.1. General

Setting=

General ]Uptions ] Toolbars ] Color Settings ] Shorteut Key] Auto Save ]

Select Language

e

[ e ]

(" Chinese (Simplified)
(" Chinese (Traditional)

(+ English

Fost Capture Option
When pressing Stop during sampling:

(" Show newly acquired data

Defanlt

(% Show previous acquisition

Help

o ]

Cancel |

3

www.zeroplus.com.tw

Figure 4-9 Settings / General dialog box

Item Description

Select language
Chinese/English

Software strings can be displayed in English, Simplified

Chinese or Traditional Chinese; the one selected during

installation is the default. To change language the software

must restart.
Other/More This buttons are for distributors or users wi

own language packs.

ho develop their

Post Capture Option

Show previous This option governs the software behavior

when the user

acquisition presses Stop in the middle of an acquisition. If this option is
selected then the previous acquisition will be displayed again.
Show newly When pressing Stop during an acquisition, the data acquired

acquired data up until the Stop moment are displayed; th

option.

is is the default

Table 4:5 Settings / General dialog box
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Setting= El

General Options lToolbars ] Color Settings ] Shorteut Key] Buto Save ]
Trace Information
" Fumber of samples
* Time
Haveform Scale
" Fized
* Sampling/Time

Miscellaneous Settings
[v Snap to Edge

™ Show Gridlines

[v Show Tooltips

[ Mowe rightwards in the waveform when scrolling down

[¥ Check for updates automatic

" Frequency

(" Don’ t show walues

Waveform Appearamce

Trace Height 24 -

|

[~ Font Size

[ Show Compression Warning
[ Center screen around the T-bar
[v Show “Double Mode” Warning

Restore Defaults
[1):4 | Cancel | Help |

Figure 4-10 Settings / Options dialog box

Item Description

Trace Information
Number of samples
Frequency

Time
Don’t show values

Show number of samples between two edges.

Show frequencies between two edges. The frequency of a
full period (rising to rising edge) is displayed.

Show the time between two edges.

No information is shown inside the traces; default option.

Waveform Scale
Fixed
Samples/Time

The center of the screen is fixed at O sec.
0 seconds is defined as the trigger event; this is the default
option. See an example in Figure 4-11.

Waveform Appearance
Trace Height
Font Size

Set the trace amplitude from 18 to 100 px.
Set the font size from 6 to 60.

Miscellaneous Settings
Snap to Edges

Show Gridlines
Show Tooltips

Move Rightwards

Bars snap automatically to the nearest trace edge when
being repositioned. See example in Figure 4-12.

Show gridlines in the waveform area.

Shows trace information when hovering over the waveform;
see Figure 4-13.

Invert panning direction when scrolling mouse wheel.
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Compression Warning  Show notification when Compression Mode is activated.

Center around T-bar Show the T-bar in the middle of the Waveform Area after
triggering.

Double Mode Warning ~ Show notification when Double Mode is activated.

Check for Updates Automatically check for SW updates upon startup.

Restore Defaults: Restore all settings to default.

Table 4:6 Customize / Common Setup dialog box description

Figure 4-11 shows the Samples/Time ruler bar.

- | A E
A00ns | -7|:|Jr'|sI ,, [ BOns - -25ns Es 2Bns | 50Ons ?1'

Figure 4-11 Samples/Time ruler bar

Figure 4-12 below shows an example of the Snap-to-edges function. In the left
illustration the function is turned off; in the right it is on. In the right illustration, the
C-bar does not stay where it is dropped; it snaps to the closest edge which is the

rising edge right to the left of where it was dropped.

Bus/Signal Trigger Filter .‘ L, .'25"1‘?-. L Bus/Signal Trigger Filter il L, ‘.!n§ w 18?5|n
o o0 A0 Y e | o 80 A0 2 =k I;
& Al Al B 3 L & Al Al B ® O i
& 82 Az L] B & A2 Az | ] 2

L A3 A3 B Py L A3 A3 B 5

& A4 p4 B 5 & A4 nd B B

o5 0s B 5 & 55 a5 5 5

& 26 A6 B 5 & 86 A6 pd B

& 57 A7 ] B & a7 a7 i B

& B0 B0 3 & & B0 B0 pd B

& Bl B ] B & b1 Bl % 3

Figure 4-12 Example of Snap-to-edges function

Tooltip example: When users click in the waveform or make a selection to zoom in or

out, the Tooltip displays time, sample rate and channel number.
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S I S I S
] L

Az =0
Az[Time] = S0MHz

Figure 4-13 Tooltips example

4.12.3. Toolbars

The Toolbars consist of shortcut icons to commonly used functions. They are shown
by default below the Main Menu as shown in Figure 3-1. The dialog box used to
decide which toolbars to show is shown in Figure 4-15. There are 13 available
toolbars: File, Acquisition, Start/Stop, Acquisition Settings, Trigger Properties, Trace
Information, View Mode, Cursor mode, Zoom, Bars/Find, Protocol Decoders, Trigger

Delay and Text Size and Files Comparison/Screen Display.

Settings b__<|

General ] Options Toolbars lColor Settings ] Shorteut Keyl huto Save ]

Toolbars

[Vifile HE
[Wlhcquisition
[WStart/Stop
[Wlhcquisition Settings
[WTrigger Froperties
[WTrace Information
[W¥iew Made

[WiCur=or Mode

[W]Zoom

[w]Bars / Find v

0 | Cemesl | Melp |

Figure 4-14 Settings / Toolbars dialog box

An example of a toolbar is shown below; Figure 4-15 shows the Acquisition toolbar.

When this toolbar is ticked in the Settings / Toolbars menu, it is shown above the
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waveform. The purpose is to give the user direct access to important settings, in this

case the memory depth and acquisition rate.

[[ok =] & |[soMHz =] no oo

Figure 4-15 Toolbar example — Acquisition toolbar

4.12.4. Colors Settings

Users can customize the colors of bars, texts, traces and other elements of the user
interface. To change the color of an element, click the corresponding color bar in the
Color column of the dialog box tabs shown in Figure 4-16 to access the color palette.

Proceed to select a predefined color or define a custom color for the element.

Figure 4-16 shows the two tabs of the Color Settings dialog box. The Environment tab
lets users modify background and text colors etc, whereas the Waveform tab lets

users change the colors of the individual traces and the thickness of each trace.

Genersl | Options | Toolbars Celer Settings |Shorteut Key | Auto Ssve |

Color Settings

Envirennent | faveforn |

Mame [ select al Color ~
ackground
tate List Background -1
tate List Background - |
jorizontal indicator (Dot
ridiines
Inknown Line
us Lines
us Text

A e e e e e

<

Preview All traces are displayed in

I colors that contrast the
background.
5 v Use white background
when printing
Default

Concel | mHelp |

%

Figure 4-16 Settings / Colors dialog box

Item Description

Tab Selection

Environment Modify the color of backgrounds, texts etc.
Waveform Modify the color and line width of traces.
Menu
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Name Customizable element.
Select All Tick the boxes to change the color of multiple elements at once.
Color Current color of the element; click it to change the color.
Preview Preview the color selections; the left frame shows the Waveform

and the right the State List.

Options
All traces are...  All traces are displayed in colors that contrast the background.
Use white... When printed the waveform is white.

Table 4:7 Color settings dialog box description

4.12.5. Shortcut Key

Setting= r‘s__(l
General ] Options ] Toolbars ] Color Settings Shorteut Key lAuto Save ]

Command: Current

tHA hssign
Remawe
Reset A1l

Fit to zereen w
- o

Conflict Keys Select Hew Hot

et

Deseription:

Customize Add Bar

0K | cemeal | Kelp |

Figure 4-17 Settings / Shortcut Key dialog box

Item Description

Commands Select a Command (function) for which a Shortcut Key can be
assigned.

Select New Input the new Shortcut Key combination (or single key) and click

Hot Keys Assign to make the change effective.

Current Keys  Displays the current Shortcut Key for the selected command.

Conflict Keys If the new Shortcut Key are already in use, the command currently
using them will be shown.

Select New Select new Shortcut Key if there are conflicts.

Description Displays a brief description of the selected command.
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Table 4:8 Settings / Shortcut Key dialog box description

4.12.6. Auto Save

Settings &l

General ] Options ] Toolbars ] Color Settings ] Shorteut Key Huto Save l

[V Aetivate

File Hame: [LA
Fath:
C: My Document=zhLh data Erowse I
Repeated Fun
Dizplay Mode
Aeguizition B
(¢ Ewery Renewal
1 = v

- After Stop, display the first
acquisition of the series

Default

0 | cemead | mep |

Figure 4-18 Settings / Auto Save dialog box

ltem Description

Activate Activate to Autosave all acquisitions.

File Name The defaulted name is LA. When the LAP-C creates new files,
they are named LAL, LA2 etc.

Path Choose where to save files.

Repeated Run It is possible to define the time interval from one acquisition
finishes to the next one starts when the LAP-C captures

repeatedly.

Display Mode

Every Renewal When the Repeated Run is activated, the waveform image
keeps renewing.

After Stop... For Repeated Runs, keep displaying the waveform from the first

acquisition rather than renewing to display new acquisitions.

Table 4:9 Settings / Auto Save dialog box description

52



©

LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw

4.13. Recent files

This part of the File menu shows recently opened files.

4.14. Exit

Exit the program. The software prompts users to save unsaved files.

Hot Key: ALT + F4

4.15. Menu Layout

Group ints Bus Crel+i

i Channel hssigmment ...
ﬂh, Aequisition Setup ...
B Signal Filter Setup ...

3% Trigger Setup - Channel ...
48 Trigger Setup - Bus ...
o Trigeer Properties ...

I71 Pulse Width Trigger Module

B Comnect multiple LAP-Cs ...
Connect to D50 ...

P Single Capture FS
Repeated Run F&
b

Cumulative Packet Run

Figure 4-19 Acquisition drop-down menu

4.16. Group into Bus

Channels can be grouped into buses from this item on the Main Menu or by selecting
multiple channels and right-clicking. It can also be done by selecting channels in the
trigger column and pressing CTRL plus G, or by simply dragging a channel into an

existing bus

Hot Key: CTRL + G.
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4.17. Ungroup from Bus

Ungroup signals from a bus.

Hot Key: CTRL + U

4.18. Bus Properties (Protocol
decoders)

If you are using a specific protocol, you can add a protocol decoder to your bus to see
decoded data packets. Figure 4-20 shows the Bus Properties dialog box from which
the decoders can be added. Certain other properties of buses are also handled from
this dialog box, most notably what we call Highlight Data and the Latch function.

These functions are both presented further down in this subchapter.

‘\Q’, The LAP-C comes with more than 120 free protocol decoders. These are listed in

£ Table 4:11.

WU

~

/_ |t is necessary to group signals into a bus before a decoder can be added.

Bus Properties (Protocol Decoders) [‘5__<|
Bus Settings
" Bus
= e
RingEdge — ~]
Protocol Decoder Selection
{* Protocol Decoder

~ ZEROPLUS LA 1-Wire{Advanced) MODULE V1.05.02(CMO1) -
i~ ZEROPLUS LA 1-WIRE MODULE V1.14.02(CMO1) =
i~ ZEROPLUS LA 3-WIRE MODULE V1.07.02(CNO1)

i~ ZEROPLUS LA 7-SEGMENT LED MODULE ¥ 1,16.02(CN01)

i~ ZEROPLUS LA ACS7 MODULE V1.04.02(CN01)

i~ ZEROPLUS LA AES/EBU MODULE V1.01.02(CN01)

i~ ZEROPLUS LA AMD_SVI2 MODULE v1.01.02(CND1)

i~ ZEROPLUS LA ARTTHMETICAL LOGIC MODULE ¥ 1.54.02(CN01)

i~ ZEROPLUS LA BDM MODULE V1.02.02(CNO1)

M TERAN IO R PR BAAR T U4 A An ek

»
[v Decode only complete packets Find

oK | Cancel | Help |

Figure 4-20 Bus properties (Protocol decoders) dialog box
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ltem Description

Bus Settings

Highlight Data Highlight data that satisfies a user-defined condition to make
them stand out. See an example in Figure 4-22.

Activate Latch The Latch function is used to analyze/decode bus activity that
does not use a specific protocol. When selecting a channel and
an event, the bus data will be decoded and displayed at every
occurrence of this event. Read more at the end of this
subchapter.

Protocol Decoder Selection

Protocol Decoder Activate to add a protocol decoder to the bus.

Configuration All protocol decoder setup dialog boxes have distinct designs
and take different variables. Figure 4-21 shows an example of
one protocol decoder configuration dialog box for the 12C
protocol.

Decode only Unchecked, all packets are shown in the Packet List. When

complete packets checked, only packets between the Ds and Dp bars are shown.
This is useful when adjusting the Analytic Range.

Find Start typing the name of a protocol to quickly navigate to the
decoder.

All protocols built  From 2016, all our protocol decoders are built into the LAP-C

into latest version software.

Table 4:10 Bus properties (Protocol decoders) dialog box description

' PROTOCOL ANALYZER I2€

Configuration I Timing ] Packet ] Data Format I F{egistefl

1~ Pin Assignment ~ Data Mode
ltem Name Data Length
soA: [T | SaveAddr | Addwss 7 bt
scL: [scL ~ ™ Reg Addr: Reg Addr bit
Data: Data 8 bit
Protocol Analyzer Property
IV |wrte Bit v| Low Level [~ Dont stop analyzing when NACK appears
ACK v| Low Level [ Add the Read/Write Bit for Slave Address
Protocol Analyzer Color
Start Data Slave Addr Read Write Reg Addr
A-ACK A-NACK D-ACK D-NACK Stop

[ ok | canced | Defak | Hep |

Figure 4-21 Protocol decoder 12C configuration dialog box
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Table 4:11 lists the protocol decoders built into the LAP-C software.

Built-in Protocol Decoders

1-WIRE IRDA Philips RC-6

1-WIRE (Advanced) ISO7816 UART PMBus 1.1

3-WIRE JK FLIP-FLOP PROFI BUS
7-SEGMENT LED JTAG 2.0 PS/2

AC97 KEELOQ Code Hopping PSB Interface

AES EBU KNX PT2262/PT2272
AMD_SVI2 LCD 12864 Ql

ARITHMETICAL LOGIC LCD1602 Quad SPI

BDM LED Pitch Array RGB Interface

BMS LG4572 S/PDIF

CAN 2.0B LIN 2.1 S2Cwire/AS2Cwire
CCIR656 Line code Samsung K9 (Nand Flash)
CMOS IMAGE Low Pin Count SCCB

Compact Flash 4.1 LPC-SERIRQ SD2.0/SDIO

DALI Interface LPT SDQ

DDC EDID MANCHESTER Serial GPIO IBPI
Differential Manchester MCU-51 DECODE Serial Wire Debug (SWD)
DIGITAL LOGIC MDDI SHT11

DigRF MHL-CBUS SIGNIA 6210
DM114/DM115 Microwire SLE4442

DMX512 Microwire (EEPROM 93C) SMBus 2.0

DP AUX Channel MIDI SPI

DS1302 Ml SPI PLUS

DS18B20 MILLER SP| (EEPROM AT25F)
DSA Interface MIL-STD-1553 SSI Interface

DSI Bus MIPI DSI ST7669

FLEXRAY 2.1A MIPI_CSI-2 STBus

FWH ModBus SVID

GPIB MODIFIED MILLER SWP

HART MODIFIED SPI UART

HD Audio MVB UNI/O

HDMI CEC NEC PD6122 UPDOWNCOUNTER
HDQ OPENTHERM 2.2 USB 1.1 plus

HPI PCI USB 2.0

12C PCM Wiegand
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12C (EEPROM 24L) PECI WTB
I2C(EEPROM24LCS61/24  Philips RC-5 WWV/WWVH/WWVB
LCS62)
12S YK-5 eMMC
SD3.0 eSP HID Over 12C

HDLC USB PD3.0 CCIR601

CAN FD

NS
- rd

Table 4:11 Built-in protocol decoders

Figure 4-22 shows how the Highlight Data function works to highlight data by coloring

them. In the example, the condition =0 has been applied to Bus1 with an orange color.

Had the function not been used, these data would have had the same white

background color as the neighboring data that are not equal to 1.

Trigger Filter -15 10

Bus#Signal

b 0 ] 10

....|....-|....|....|....|.....
O 02 W a0l OME . OWE y 0x7 0RO

¥  uwl 5k o'

®n0 A0 5 %

®nl Al 4 5

Figure 4-22 Highlight Data example; Data Min = 0 packets are orange

The Latch function is used to analyze/decode bus activity that does not use a specific

protocol. By default, the bus is decoded whenever one of the channels transition from

one state to another. By using the Latch function, the decoding can instead be done

for every occurrence of a particular event on a particular channel.

The channel that is closest to the bus name in the trigger column counts as the LSB.

Rearrange channels in the list by dragging and dropping to change this.

\\Q’, The Latch function comes for free with the LAP-C162000, LAP-C321000 and

LAP-C322000 models. It can be purchased separately for the LAP-C16032,

LAP-C16064, LAP-C16128 and LAP-C32128 models.

4.19. Channel Assignment

The Channel Assignment dialog box is shown in Figure 4-23. It serves the following

main two purposes: 1) to link physical probes with software channels and 2) create
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buses and in other ways arrange the channels/signals.

One probe is connected to each of the channel ports of the LAP-C and each probe
samples one signal. The left column shows the channel name in LAP-C and the
purple coloring determines which of the ports/probes is linked to the channel. Each
column in the dialog box (Port A-D) represents a physical channel. By default, Port AO
(Probe0) is linked with channel A0 in the software etc, but from this dialog box

channels can be renamed and rearranged.

Channel Assignment

Add Bus/Signal I Delete Bus/Signal I Delete All I Restore Default I

Fort D I PortC PortB I Port&

TS T TR S O ST TS TS = T

A7
BO

Total nd.
Count

7
7
7
7
7
7
7
7
0

S oo ooo
S ittt b
e N N R I NI NN N
DWW W W W W W
L= RS IS I I I )
| D 0 e o e
S oooooooo
Lo R IR IR I R RS R I
Lol = Y = = = = = = O
£ m.m.m.m.m.m.m.u
L N R BT T
b w‘w‘w.w.w.w.w.u
L NS I AT A T I I
e e e e
~ oooooooo
=
Aol = Y = = = = = =
| P P P
L e
- [ e e e e
ol S S S S
e
"‘L.nu-nuu.uummm
R IR E
= m‘w‘w‘w w.w.w
TSI IR =
-—-._.‘._.‘._.._.._.._.._..
~ cooooooB@

"‘.OGGOOOD
"‘-.1.-:\1-4-4-4-4
”‘U\U\.U\U\U\U\O’v

Cancel

[V Preserve the current waveform data when deleting channels.
o |

Figure 4-23 Channel Assignment dialog box

Item Description

Buttons

Add Bus/Signal Click to add a channel which will appear as “NewQ”.
Delete Bus/Signal  Delete the selected bus/signal.

Delete All Delete all buses and channels.

Restore Defaults Restore all channels and buses to system default.

Action area
Left column Modify the channel/bus name.
Purple checkboxes Tick to assign to channel/bus in software and to create groups.

Preserve When making changes to the channel setup, uncheck this
waveform data checkbox if you want the original waveform data to be erased.

Table 4:12 Channel Assignment dialog box description

Figure 4-24 shows an example of how signals can be assigned to a SW channel; a

bus has been created with channels AO to A4.
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C A3 A3 ] P
o A4 A4 ® 8
S == AddBusfSignal | Deletetus/Sgnal | DeleteAl | [ RestoreDefautt |
N EE ForD I FoRT I Fot I FoRE -
® a0 20 = ®7 e Cant, R B e s R E TR
® A ar B 2 fitr Cond. VAPV Y VY VY PGV R Ve PG R e v KRR
—— 40 70605]4]3|2]1|0]2615]41321]027]6[5|4[2]2[1]0]2|6]5]4]3]2
epn| BN &) Al 7161514321110 7]6]5]4]2]2]1]0|7[6[5]4[2]2[1]0|716[5[4]2]2 M0
—— = (& T16[5 14132 110|716[5]41221[0[7[6]5/4|221[0[7[6]5/4|2 M 1|0
vasas || B 2 a3 T1e5 1432107654221 0|7 6[5]4(2]2/1/0|7 |65 4 M 2[1]0
0a s || B 8 | Ad Tl6(5 4212 1 0|7 [6]s e[zt 07l6l5 4221 ]0|7[6[s M 2]2]1]0
A . BusAG4 7165|432 1]0|7[6/5(4(3 2 1/0[7/6/5 432 21[0]7 65 mEmmm
ST X 2 a5 Tle(5 42121 0|76l s e 32t 07l6l54[2 210|764 [2]2[1]0
Y3 716[5]4]3]2|1]0[7]6]5| 4|3 21|07 |6]5]4]32[1[0]7M5[4|2]2]1]0
” A6 25 L 8 Total nd. P R
¥ A7 A7 B & =
B0 0 ] 8 [V Preserve the current waveform data when deleting channels.
y| = Ok Cancel HeIpI
”B1 Bl B ]

Figure 4-24 Channel Assignment example

' s . - .
\\Qr Unused channels can be removed from the software display to avoid distracting

elements.

4.20. Acquisition Setup

Fundamental sampling choices such as acquisition mode, memory depth and
acquisition rate are selected in this dialog box shown in Figure 4-25 below. This is

also where users can enable compression and setup signal filters.

Acquisition Mode
— Asynchronous (Timing) Mode

Frequency: lSOKHz v

- Synchronous (State) Mode
" External Clock

G Rising Edge Frequency: |100KHz

€ Falling Edge (Min:0.001Hz, Max: 100MHz)

Note: In State Mode, the trigger voltage threshold will equal the Port A
trigger voltage threshold.

- Acquisition Selections -
-~ Sample Depth - - Compression - 1~ Signal Filter ————

Sample depth: [ - \ [V Compress Data l
PS Channel count will be —

limited to 16.

I oK I Cancel I Restore Default Help I

Figure 4-25 Acquisition Setup dialog box

ltem Description

Acquisition Mode
State The sample rate or acquisition frequency determines how often a

59



@ LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw

(External Clock)  signal is sampled. In State mode (also called synchronous
acquisition) the clock that governs when to sample data is
provided by the DUT. State mode provides a view of how the
system is executing. One sample is taken per clock cycle and the
user must specify whether he wants to sample on rising or falling
DUT clocks, or on either. The State mode sample rate ranges from
0.001 Hz to 75/100 MHz depending on the model. See chapter 2.2
for how to connect a synchronous clock.

Timing In Timing mode (also called asynchronous acquisition) the input

(Internal Clock)  signals are sampled and stored at equal time intervals based on
LAP-Cs internal clock. The Timing mode sample rate goes from
100 Hz to 100/200 MHz depending on the model. Remember that
the sample rate should be at least 4 times higher than the DUT
signal frequency for the sampling to be accurate.

Acquisition Choices

Sample Depth Determine the amount of data to be acquired per channel.

Compression The Compression function can be used to extend the length of
acquisitions. The principle goes as follows: Rather than storing
100 consecutive 1s, the LAP-C stores 1x100 using a hardware
based algorithm. The function is therefore most efficient when
sampling buses that are idle for significant amounts of time, when
a maximum compression rate of 255 can be reached. In other
words, 1 Mb of memory can be used to acquire up to 255 Mb of
data. Note that the function is unabled by default as a negative
compression rate is possible for signals with high variability. Note
that no data will be lost when using Compression. See Figure 4-26
and Figure 4-27 below for an example.

Signal Filter Filter out unwanted signals; see chapter 4.21.

Table 4:13 Acquisition Setup dialog box description

\Q, Select an acquisition rate that is at least 4 times higher than the signal frequency to

= ensure that the signals are sampled correctly.

Figure 4-26 and Figure 4-27 show an example where the acquisition length increase
from around 81.92 us to 5.05188ms by turning on compression, thus increasing the

capture length by a factor of 122.
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5 File Acquisition dnalysiz View MSO Help -8 x
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B4 G| - |[see.59019 ¢ e R oe Ak By Te &0 | BE e 0| @ - Heicht [26  +||Trigeer Delay[ 4005 |
Scale 526 5301980s Focal sanple: LT.342033us A Fos -800ns v A-T=600ns |v A-B =172 |v
Display Range:4. 1T7278us ™ 30 E Fos B00ns |+ E-T=600ns |v
) - F
Channel/Fus Trigger Filter ! 6 3}0229\15 q. 4;‘315\15 12 0|76131\1514 7‘090320517 3;42033\1519 9‘7495‘“\522 6|07935\1525 %40336“527 B‘TSBSTUSSU 50573
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o a4 At X P 81.92us
L " moO 81.92us
” a6 0 b P 81.92us

Figure 4-26 Ex: Acquisition without compression — 81.92 us acquisition
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al 2: 365, 023350 Focal sanple: 14, 98196Tus A Pos—458, 3us |+ AT = 458.36us |+ A-F = -
Display Renge:5.T81383us ~ 24.... B Fos'~456 lfus |+ B-T= 45 16us |+
Charnel {Bus Trigger Filter l‘ |, T-EDITus 3 ddiGiGus 1L 281733us13 }21‘sslusl11.¥1laslrulslﬁ 80208dus 13. 6422us 20.48231Tusez. 3224 3dus2d Hsz‘ss‘E“
" a0 a0 ‘ @£ | B | 2.ddus 2. ddus 2, ddus 2. 48us 2. ddus | 2. ddus | 2, ddus | 2. 48us |_
oAl ® B 4.88us 4. Bius w 4.02us
o a2 Az g & 5.012ns
C A3 Al e ] 6. 012ns
Lt P & 5.012ns
-5 o | | g 5. 012ns
5 a6 g & 5.012ns

Figure 4-27 Ex: Acquisition with compression —5.05188ms acquisition

Table 4:14 shows the available memory in Double Mode for each model of the LAP-C
series. Double Mode lets users concentrate the total memory on a limited number of
channels in use. For 32 channel models, the available memory is double if only 16
channels are open. Double Mode does not have to be enabled; it just means that
larger memory options are available in the Memory Size drop-down menu. When the

Double Mode kicks in the user is notified with a pop-up.

Model Normal Mode Double Mode
Available Available Available Available
Memory Channels Memory Channels
LAP-C16032 32 kb 16 Double mode unavailable
LAP-C16064 64 kb 16 Double mode unavailable
LAP-C16128 128 kb 16 Double mode unavailable
LAP-C162000 2 Mb 16 Double mode unavailable
LAP-C32128 128 kb 32 256 kb 16
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LAP-C321000 1 Mb 32 2 Mb 16
LAP-C322000 2 Mb 32 4 Mb 16

Table 4:14 Normal mode vs. Double Mode

\Q’, Compression Mode and Signal Filter Mode is disabled in Double Mode.

4.21. Signal Filter Setup

Filtering is used to increase the record length by only storing samples when certain

user-defined signals are high or low. Example: The simplest type of Signal Filtering is

to set AO to High. The LAP-C will then only store samples when AO is High, and never

store anything when AQ is Low.

More complex signal filters can be made by filtering on several channels or by setting

up a so-called Signal Filter Delay. As noted above, be aware that if the filter conditions

cannot be met, no data is stored. See the setup dialog box in Figure 4-28. Click

Cancel in this dialog box to return to regular conditions.

Signal Filter Setu

Filter Condi

tion

Portd

Trigger

Filter

Trigger

PortB

Filter

PortC

Trigger

Filter

PortD

Trigger

Filter

[~ Filter Delay

IV Activate
Select Filter Type

(% Filter Condition

" Inverse Filter Condition

~—Display Bar
W ghe
Bar Styl

Bar Width:

Setup

ar:

le:  |original v

100ns

Delay Start Point -Delay Time:

(% StartEdge 100ns
" End Edge (Min: 100ns)
" Period+Delay | | (Max:6.553ms)

Cancel | Restore Default | Help I
|

Figure 4-28 Signal Filter dialog box

Item Description
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Checkboxes Click to set filter condition for one or more channels.

Select Filter type
Filter Condition Filter on the checked conditions:
— Indifferent means that the LAP-C captures all signals
from sampling. This is the default setting.

— High Level means that the LAP-C captures and
displays input signals that satisfy the high level
condition.

—  Low Level means that the LAP-C captures and displays
input signals that satisfy the low level condition.

Inverse Condition Filter on the opposite of the checked conditions.

Delay Start Point ~ See graphical descriptions of how these are defined in Figures
Figure 4-29 to Figure 4-31.

Delay Time To use with the final alternative of the Delay Start Point.

Display Bar

Bar Style Know the length of signals that are filtered away; see Figure 4-34.
Bar Width The bar width can be user-defined and it ranges from 1 to 65,535

sample points.

Table 4:15 Signal Filter dialog box description

There are three start point configurations available for delays as seen below:

Filter Condition delqy time

.

Filter Condition delqy time

start edge

Figure 4-29 Signal Filter / Delay Start Point — Start Edge
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Filter Condition delay time
—

enhd edge

Filter Condition

end edge

delay time

Figure 4-30 Signal Filter / Delay Start Point — End Edge

Filter Condition

i delay time
| period N y

|
Filter Condition
B period -  delayfime

|
[ |

|

Figure 4-31 Signal Filter / Delay Start Point — Period + Delay

After a filter condition has been set, only qualified signals will be shown. This is

exemplified in Figure 4-32 and Figure 4-33. In the latter, a high filter has been added

to channel Al.

Bus/Signal el Wil - 313 S O U e L e R D DS S S S '
i z || = | 311. 795us Lis.es| s0.525us | 20.4us
e Bl = 300. 055us HJ_JUUUUU1
ooz a % = 655. 36us
C A3 A3 b b4 655. 36us
& a4 a4 % 2 655. 36us
& i 45 5 b 655. 36us
L b b4 655. 36us

Figure 4-32 Signal Filter example / Pre-filter signal
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B || T || Pl (WIS ARV T DU R
e T e
& AL Al 5 ‘, ) l 388. 33us
& 82 a2 & % } | 388. 33us
. A3 A3 & % 388. 33us
& 84 Ad & ﬂ 388. 33us
o 5s is & ?‘ 388. 33us
o f fc 5 % H 388. 33us

Figure 4-33 Signal Filter example / Post-filter signal with Al filter =

See an example of the bar in Figure 4-34.

{ 8

Figure 4-34 Signal Filter —

High

The length of the filtered period

is written on the bar. bar.

out if this is the case, click Stop and try to lax the conditions.

Bar with length annotation

- If no results are displayed, it could be that the Filter conditions are too rigorous. To find

The Signal Filter Delay is incompatible with the Compression and Double Mode

functions due to signal quality and memory concerns. Also, the time interval between

two signal filters must be more than two clocks.

4.22. Trigger Setup — Channel

Trigger Setup — Channel is used to define a trigger condition for a single channel. The

LAP-C will trigger on the first event that satisfies the conditions. See the dialog box in

Figure 4-35.

65




@ LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw

Figure 4-35 Channel Trigger Setup dialog box

Ng I it proves difficult to find the desired event by means of the Trigger Setup — Channel,

< try to make the condition it more specific using the Trigger Properties of chapter 4.24.

\"Q’, In the trigger column, left-click or hit space to change the trigger condition of the

= selected channel.

4.23. Trigger Setup — Bus

After creating and selecting a bus, the Trigger Setup — Bus becomes available. From
this dialog box users can trigger on bus and packet values; see Figure 4-36 below.
Note that it is also possible to enter the dialog box by right-clicking on a bus in the

trigger column.

\ . . . . .
\‘Q’, Enter the Protocol Decoder Trigger setup from this dialog box; as seen in Figure 4-38.

= The function is described further down in this subchapter.

66



LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw

Bus Trigger | Protocol Analyzer Trigger ]

Name Operator Value
B =] - El:

~ Numeric Base/Encoding

" Binary " Decimal " Decimal(Signed)
(¢ Hexadecimal (" ASCII " Gray Code

" Complement

ok | Defaut | Help

Figure 4-36 Bus Trigger Setup dialog box

Item Description

Bus Name Select bus.
Operator Select operator.
Value Select desired trigger value.

Numeric Base/Encoding Choose how data should be displayed; see chapter 4.41.

Table 4:16 Bus Trigger Setup dialog box description

Figure 4-37 shows an example of the bus trigger. The condition is a hexadecimal
value equal to 2. It is clear from the red trigger bar in the waveform in the background

that when running the acquisition the LAP-C triggers on 0X0.
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Figure 4-37 Bus Trigger example

The Protocol Trigger function of the LAP-C is helpful for users who want to locate a
particular element of a protocol. The function is implemented in the software, its setup
varies from protocol to protocol, and it works as follows: After acquisition, the software
looks for a pattern in the acquired data that satisfied that packet trigger condition. If
the condition is not found, a new capture is initiated. The process is repeated until the

desired data is found.

< : ’_ This function comes for free with the LAP-C322000 model. For all other models it is

<= an optional purchased.

Bus Trigger Protocol Analyzer Trigger I

IV Activate
Protocol tem

St
@ Address
 Read
 Wite ¢ Binary

~ A-ACK |3 " Decimal
 ANACK | 7| | © Decimal(Signed)

~ Numeric Base

 Data ¢ Hexadecimal
~ D-ACK = ASClI
© D-NACK | " Gray Code

 Stop
" Complement
 Reg Addr - i

ok | Ccancel | Defaut |

Figure 4-38 Protocol Decoder Trigger dialog box

Item Description

Activate Enable the Protocol Decoder Trigger function.

Protocol Decoder Select desired protocol decoder. Note that this must first be
added to the bus as explained in chapter 4.18.

Protocol Packet The available packets and events depend on the chosen protocol.

Value The value input is only activated for certain packet types such as
DATA. For START and similar it is unavailable. Again, this
depends on the protocol in question.

Numeric Base Choose how data should be displayed; see chapter 4.41.

Table 4:17 Protocol Decoder Trigger dialog box description
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Figure 4-39 shows an example of the Protocol Decoder Trigger. The LAP-C triggers
on a 70 data value in an 12C protocol as seen from the dialog box and the red trigger

bar in the background.
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Figure 4-39 Protocol Decoder Trigger example

4.24. Trigger Properties

The Trigger Properties dialog box comprises the following trigger features: Trigger
Level, Trigger Count, Trigger Page, Trigger Delay and Repeated Triggering. These

are treated one by one in the subchapters below.

4.24.1. Trigger Settings

The Trigger Voltage defines when a signal changes state. In other words; if the
voltage of a signal is inferior to the Trigger Voltage it will be regarded as 0 (Low), and
vice versa. Similarly, when the signal voltage rises from below to above the Trigger
Voltage, the LAP-C will consider that a change of state from Low to High has occurred

and that the new state is 1 (High). The Trigger Voltage is sometimes referred to as
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Trigger Level or Threshold Level.

The LAP-C lets users use up to 4 different Trigger Levels at a time; one for each of the
four ports A, B, C and D. For each level, four pre-defined levels are available: TTL,
CMOS (5 V), CMOS (3.3 V) and ECL. It is also possible to user-define the Trigger
Level. See the dialog box in Figure 4-40. The permitted voltage range is +6 to -6V.

]
Y- This dialog box also holds the Trigger Mark function. A description is given below

= Figure 4-40.

X

Irigger Properties

Trigger Settings lTrigger Delay] Repeated Triggering]

Trigger ¥Voltage Pass Counter
Fort A
1 -
R~ ) =
Fort B Min:1, Max:B5535)
)
|TTL ﬂ | Trigger Mark
Fort C
|TTL ﬂ | ] [~ Activate

Fort D

[TTL ] )

0 | Cameel | Default | Help

Figure 4-40 Trigger Properties dialog box

Activate the Trigger Mark function to place cursors on all samples that meet the
trigger conditions, not just the first one occurrence (which always has the T-bar). By
default, only one trigger bar is shown (the T-bar), but there can be up to 128 trigger
bars. These are named TO, T1, T2 etc and they are all red. Trigger Marks are
sometimes referred to as Cursors or Auxiliary Cursors. Figure 4-41 shows an example

of the Trigger Marks activated with an I12C bus and trigger condition Data=0.

Bus/Signal Trigeer || Filter

v Bus1{I2C)

L L

A T O A

Figure 4-41 Protocol Analyzer Trigger Mark
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L A3 AZ

o At oAs
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The Trigger Mark function is included in the LAP-C162000 and LAP-C322000 models.
It must be purchased separately for the LAP-C16032, LAP-C16064, LAP-C16128,
LAP-C32128 and LAP-C321000 models.

4.24.2. Trigger Count

By default, the LAP-C will trigger on the 1% occurrence of the trigger event. With the
Trigger Count, users can instead choose to trigger on the Xth event that satisfies the

trigger conditions. Trigger Count is sometimes called Trigger Pass Counter.

Figure 4-42 shows an example where the Trigger Count is setto 5 (as seen in the
upper, rightmost drop-down list). The red trigger bar is located at the 5" occurrence of

a rising edge on channel AO.
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Figure 4-42 Trigger Count example

To have the LAP-C trigger on the 1% trigger event, simply set the Trigger Count to 1.

4.24.3. Trigger Delay

Trigger Delay means that the LAP-C starts to store data a certain time after the
occurrence of the trigger event. The exact length is user-defined in the Memory Delay

or Timing Delay field; see the dialog box in Figure 4-43.

The Memory Delay refers to the depth of the acquisition. If the memory depth is set to
32 kb and the multiplier is set to 10, the LAP-C will start to store samples after 320 kb

of data has been transmitted following the trigger event.
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Timing Delay is useful for those who would rather define the delay in terms of absolute
time or a number of clock cycles. As with the Memory Delay, the LAP-C will trigger
after a certain amount of seconds or a certain number of clock cycles have passed

following the trigger event.

£

Irigger Properties

Trigzer Settings Trigger Delay lRepeated Triggering]

(% Memory Delay " Timing Delay

Depth Multiplier Time

1 = s

Min:l, Max:5192) Min:10ns , Max:1B7. T6191ms)
Trigger Fosition Blod: aydlas

S0% -

Min:1, Mase: 1IBTTELE1Y

T Fozs = Ons , Start Fosition = -10.23uz , End Foesition = 10, 25us

Deleted: Unmeccessary since warning appears 1f out of range.

0K | Comeal | Defauwlt | Help

Figure 4-43 Trigger Delay dialog box

.~ The trigger bar (T-bar) will not be displayed when the setup of the Memory Delay is

/
more than 1 (since the trigger event is located before/outside the acquired data).
/

\Q, The delay length in Timing Delay mode is calculated as the Time in Timing Delay

divided by the Acquisition Rate.

/ . . . . .
-~ Timing Delay is unavailable in Compression mode.

4.24.4. Trigger Position

The Trigger Position (also referred to as Pre/Post Triggering) determines which
samples are stored. At the default 10%, 10% of the available memory is allocated to
pre-trigger data and 90% to post-trigger data. The Pre/Post ratio can be adjusted
freely: Users who want to see more of what happens prior to the trigger event can set
a high ratio; likewise, users who want to see what happens in the wake of the trigger

event can set a low ratio. Trigger Position is sometimes called Pre/Post Triggering.
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Figure 4-44 and Figure 4-45 show examples of how the Trigger Position works. In the
top figure, the Trigger Position is set to 0% which means that the red T-bar is located
at the beginning of the acquisition. In the lower figure the position is 10%, meaning

that the LAP-C will also show some data leading up to the trigger event.
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Figure 4-44 Trigger Position example — 0%
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Figure 4-45 Trigger Position example — 10%

4.24.5. Repeated Triggering

Repeated Capture is used to restart acquisitions periodically until a Stop Condition is
met. The Stop Condition can either be a function of the number of triggers (trigger X
times then stop) or of time (trigger periodically for X seconds then stop); see the
dialog box in Figure 4-46. The Repeated Triggering can be useful in the elaboration of

tests or statistics, or to limit the number of output files during repeated captures.
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Irigger Properties f5_<|
Trigger Settings I Trigger Delay Repeated Triggering l
V hctivate
Stop Condition for Repeated Capture
Tmration: ﬂ |2 minutes j

0K | Cameel | Defalt | Help

Figure 4-46 Repeated Triggering dialog box

4.25. Pulse Width Trigger Module

The Pulse Width (PW) Trigger Module adds PW triggering ability to the LAP-C. This
type of triggering can be very powerful; indeed PW triggering is the most convenient
and popular way to find cycles of a particular length in a signal. Three trigger
conditions are possible: the width between two falling edges, two rising edges, or the
width of a complete cycle. Please refer to the specification sheet of the PW Trigger

Module for more details.

The PW Trigger Module is included in the purchase when buying the LAP-C 322000

model. For other LAP-C models it is available as an additional accessory.

4.26. Connect Multiple LAP-Cs

It is possible to stack up to 4 LAP-Cs of the same model to increase the memory
depth or channel count. Using two 16 channel logic analyzers with 2 Mb memory the
user can achieve one of the following two configurations depending on their

preference:

—  Channel Mode: 32 channel sampling with 2 Mb memory depth.
—  Memory Mode: 16 channel sampling with 4 Mb memory depth.
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In other words, it is possible to reach a maximum of 32 x 4 = 128 channels, and
likewise for memory. Note that this function only works with identical LAP-C models.

\\'Q’,This is a software function and the instruments work independently, though they are

g synchronized.

Commect multiple LAP-C=

[ heotiwvate

Stack Made
{

~

Select model:
M1 5¢W: 00000000001

Synchronization Chanmel:

| [
Triggzer Condition

| =l
0k | Ca.m:el| Help

Figure 4-47 Connect Multiple LAP-Cs dialog box

Item Description

Activate Check to activate the function.
Stack Mode Stack memory or channels.
Select model The serial numbers of all connected LAP-Cs are shown,

with M1 being the 1% LAP-C, M2 the 2" etc. Select from 2
to 4 instruments.

Synchronization Select channel on which to base synchronization of the
Channel acquisitions; the default is AO.
Trigger Condition Select the synchronous trigger condition. This is only for

use in Channel Mode.

Table 4:18 Connect Multiple LAP-Cs dialog box description

Figure 4-48 shows an example of the Memory Mode stack. Two LAP-Cs are
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connected with AO as the synchronous channel (as seen in the Trigger Column). The
data to the left of the yellow A-bar is captured by the first LAP-C, the data to the right

by the second.
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Figure 4-48 Stack LAP-Cs — Memory Mode example

\
XY~ If two LAP-Cs are connected but the software only displays signal from one of them, it
= could be that you are using a model that does not support this function (see below) or
that the probes, ground or power has not been properly connected. See chapter 2.2

for instructions on how to connect the hardware.

Ny /’The Connect Multiple LAP-Cs function is available for the LAP-C32128,
Q LAP-C321000 and LAP-C322000 models only. It is not available for the LAP-C16032,

LAP-C16064, LAP-C16128 and LAP-C162000 models.

4.27. Connect to DSO

A DSO Connection can be set up when users want to import and display DSO signals
in the LAP-C software. This can be useful since the LAP-C does not have the ability to

capture analog signals. The supported DSO models are listed in Table 4:21.

Two operation modes are possible; the connection can be set up with the LAP-C as
master or slave depending on which instrument the user wants to provide the trigger

signal. The two modes are described in continuation. The settings are described in
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chapter 4.27.3, an example is shown in chapter 4.27.4, and the available models are

listed in chapter 4.27.5.

4.27.1. LAP-C as Master

When the LAP-C is master, the DSO is slave. In this mode, the Trigger OUT of the
LAP-C connects with the Trigger IN of the DSO. When the trigger event occurs, the
LAP-C sends a trigger signal to the DSO which, upon receiving the signal, starts to

capture data. See the complete connection diagram in Figure 4-49.

Oscilloscope

/

Computer

ZEROPLUS Logic Analyzer

Figure 4-49 Connection diagram with LAP-C as Master

4.27.2. LAP-C as Slave

When the LAP-C is slave, the DSO is master. In this mode, the Trigger OUT of the
DSO connects with any channel of the LAP-C. When the trigger event occurs, the
DSO sends a trigger signal to the LAP-C which, upon receiving the signal, starts to

store data. See the complete connection diagram in Figure 4-50.
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Oscilloscope

Computer Device Under Test

@ zerorLUS

ZEROPLUS Logic Analyzer

Figure 4-50 Connection diagram with LAP-C as Slave

4.27.3. Settings

Connect to DSO |_><

—Resolution

DS0_CH1: - DS0_CH2: |21a,rDiV -I

DSO_CH3: I 2V [Div - I DSO_CH4: I 2V (Div - I
—Display Cptions

[ Show D50 inputs only

¥ DsocHi W DsocH2 W DsO CH3 W DsO_cCH4

~Heights

DSO_CHL: (e bpso_cHx R
DSO_CH3: [0 DsocHs EE
~Master

+ Logic Analyzer " D50

Ds0 Connecﬁon...l QK. I Cancel | Default | Help |

Figure 4-51 DSO Connection dialog box
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ltem Description

Resolutions
DSO _Chi-4 Adjust the vertical resolution of the input signals ranging
from 2mV/Division to 3V/Division in a total of 10 steps.

Display Options
Show DSO inputs only Do not display any of the regular signals.

DSO _Ch1-4 Choose which DSO signals to display in the waveform area,
as well as their colors.

Heights

DSO_Chl-4 Set the trace height in pixels from 30-400; 80 is default.

Master

Logic Analyzer The LAP-C is master, the DSO slave. See chapter 4.27.1.

DSO The LAP-C is slave, the DSO master. See chapter 4.27.2.

DSO Connection Open the DSO Settings dialog box from Figure 4-52 below.

The interface will depend on the DSO brand.

Table 4:19 DSO Connection dialog box description

The options is the dialog box from Figure 4-52 become available once a DSO has
been connected and recognized by the LAP-C.

D50 Settings [$_<|
Oscilloscope Brand: Tekironix -
Connection Type
' LUSE " TCPfIP " AUTO

™ Use a GPIE-to-USE adapter

i m{p il ]

SN e Nl

Connect | OK | Cancel |

Figure 4-52 DSO Connection / Settings dialog box
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ltem Description

Oscilloscope Brand Select DSO brand to import signals from, then click Connect.
None will be displayed if no oscilloscope is connected. See a
list of all available brands in Table 4:21.

Connection Type Make a selection in line with the DSO’s connection to the PC.
If selecting IP, it must be the same as the PC’s. Users can
also select Auto for auto-recognition.

Parameters
Connected Model Name of connected DSO.
Acquisition Frequency Match the sampling speeds; ranging from 1/5ns to 1/50s.

Connection Delay Align the trigger bars of the two instruments; the range is
+1,000,000ps.

Trigger Position Set the Trigger Position from 0-100%.

Trigger Channel Trigger level range is -16 to +16V.

Trigger Type Select trigger type among the drop-down alternatives.

Connect Click to connect/disconnect to the DSO.

Table 4:20 DSO Connection Settings dialog box description

4.27.4. Result

Figure 4-53 shows an example of the DSO Connection function. Two DSO channels
are displayed in the LAP-C software as seen by the purple and blue traces. Notice
how this approach allows for considerably higher sample rate and better resolution
than other PC based logic analyzers who have built-in analog channels with very low

bandwidth.
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Al

Figure 4-53 DSO Connection example — DSO signals imported

4.27.5. Supported DSO models

The supported DSO models are listed in Table 4:21.

Brand Models On-line Mode

Tektronix TDS1000 Series USB
TDS2000 Series uUsB
TDS3000 Series USB, TC/IP, GPIB
TDS5000 Series GPIB
TDS6000 Series In-built GPIB

OWON SDS7102 Model uUsB

PicoScope 3206B Series USsSB

GwiInstek GDS-1000A Series USB
GDS-3000 Series uUsB

Agilent DSO5000 Series usB

BK Precision 25408, 2542B, 2540B-GEN, 2542B-GEN UsSB

Table 4:21 Supported DSO models

To use the LAP-C with any of the DSOs listed above it is necessary to install software

from the manufacturer; see Table 4:22 for details.

Brand Driver Website
Agilent Windows USB Driver www.chem.agilent.com



http://www.chem.agilent.com/
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BK Precision Windows USB Driver http://www.bkprecision.com/
GwInstek Windows USB Driver www.gwinstek.com
Owon Windows USB driver WWW.0won.com.cn
PICO Windows USB driver www.picotech.com
Tektronix Tekvisa Connectivity Software V3.3.4 www.tektronix.com

Table 4:22 List of DSO drivers

4.28. Single Capture

Capture samples one time using the current acquisition settings and trigger conditions.
The capture can also be started by pressing the START button at the top of the logic

analyzer.

Hot Key: F5

4.29. Repeated Run

Repeated Capture is used to restart the acquisition periodically until a STOP is
pressed or a Stop Condition is met. The Stop Condition can either be a function of
number of triggers (trigger X times then stop) or of time (trigger periodically for X

seconds then stop); see details in Figure 4-18.

Hot Key: F6

4.30. Stop

Stop an ongoing acquisition. The user can chose between two different software

behaviors when pressing Stop:

—  Show the previous (complete) acquisition
—  Show the newly acquired data

Switch between the two alternatives in the Settings / General dialog box; see Figure

4-9.
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\"Q’, If the LAP-C keeps waiting without initializing an acquisition, as shown in Figure 4-54,
£ click STOP, then check the acquisition settings and trigger conditions, and try to

capture again.

Tal s

o000
= uiUuUCu
— -

Wait

© |waiting..  [Connected v

Figure 4-54 Waiting to acquire

4.31. Cumulative Packet Run

Cumulative Packet Run lets you keep the data from all runs when making repeated
acquisitions. The default behavior of the LAP-C is to overwrite the packet data from
the previous acquisition when sampling in Repeated Run mode. By using this function,
this behavior can be overturned: When the acquisition has finished, the Packet List

will show the packets from first run at the top of the list, followed by the packets from

second run etc up until the number of runs.

Cumulative Packet Eun [5__(|

[ Packet Cumulztive
Parameter Setting

Mode | J
Stop Condition
[ time(s)

oK | Cancel | Help |

Figure 4-55 Cumulative Packet Run dialog box

Item Description

Packet Cumulative Activate the function.

Mode Select Packet Result to display all acquired packets or
Packet Number to show the packets final acquired.
Stop Condition Stop acquiring after a certain number of times.
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Table 4:23 Cumulative Packet Run dialog box description

Setting...l Refresh I Expn:nrt...l Synch Parameter, |

Trigger# Packet # MNarme TimeStamp | Data

T1 1 Busl{Bus) Ons 0 1.025ms
Trigger# Packet # MNarme TimeStamp | Data

T2 2 Busl{Bus) Ons 0 1.025ms
Trigger# Packet # Name TimeStamp || Data

T3 3 Busi{Bus) Ons 0 1.025ms
Trigger# Packet # Name TimeStamp || Data

T4 4 Busl{Bus) Ons 0 1.025ms

Figure 4-56 Cumulative Packet Run window example

4.32. Menu Layout

[} Analytic Range

Bars

Find

Go to Bar/Edge

Draw Analog Waveform ...
Files Comparison ...

Filter >

Image Decode ..,

v

Numeric Base/Encoding
Signal Activity »

Figure 4-57 Analysis drop-down menu

4.33. Analytic Range

Change the analysis range by adjusting the position of the so-called Ds and Dp bars.

The Ds-bar marks the beginning of the Analytic Range and the Dp-bar marks the end.

The Analytic Range can be used to reduce the size of acquisitions by hiding parts of

the acquired data. This can be useful for navigation, reducing file sizes etc. These

bars are locked whenever the user has not entered the Analytic Range.
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‘s
\\Q’ Adjusting the Analytic Range will hide — not delete — data.

4.34. Bars

The LAP-C software Waveform and State List areas come with 5 standard bars (these
are sometimes referred to as Cursors). The bars delimit the analysis range and
facilitate navigation and observation. The five standard bars are described in Table

4:24.

Bar Description
Ds bar Demarks the beginning of the buffer data area; use the Analytic Range
function to adjust its position.

Dp bar Demarks the end of the buffer data area; use the Analytic Range function
to adjust its position.

T-bar  The T-bar marks the trigger event. Press T to center the waveform view on
the T-bar.

A-bar  Default bar intended for navigation and measurement that the user can

move freely. Press A to center the waveform view on the A-bar.

B-bar  Default bar intended for navigation and measurement that the user can

move freely. Press B to center the waveform view on the B-bar.

Table 4:24 Description of the five standard bars

\
\\Q’/ Navigate quickly to a bar by pressing the bar name on the keyboard (A, B or T).

4.34.1. Add

Users can insert up to 250 additional bars. When adding a bar the user can select
color and where it should be positioned (in time). The bars will automatically be

named A0-A9, B0O-B9 etc.
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g =]
Name I—a— [

coor

Cancel

Position  |pns

Shortcut Ig

Figure 4-58 Add Bar dialog box

‘s
\\Q’ Bars can also be added by right-clicking in the waveform.

4.34.2. Delete

Open the delete bar dialog box and select the bar that is to be deleted.

\‘Q’, Only user-defined bars can be deleted.

4.35. Find

4.35.1. Data Value

The Find Data Value dialog box serves both channels and buses. If selecting a signal,
the Find function can be used to locate edges or high/low states within the whole data
set or between two bars of choice. A bar is placed on the event that satisfies the

search conditions.

When considering buses, the Find Data Value is used to search for a specific data
value within the acquired samples. See the interface of this dialog box in Figure 4-59.

Note that to enable this function a bus must be created first.

NG

\Q, The Find Data Value function has memory: When reopening the dialog box after
<= closure the last search conditions are shown.

N

Y- ltis also possible to search for protocol addresses etc. This functionality is accessed

< by enabling the “Find a Sequence of Data” checkbox in Figure 4-59. Go to Figure 4-62
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further down in this subchapter to read more about this function.

I Find a Sequence of Data
Name:

E Next | Pprevious |  Close |

Operator: Min Value: Max Value:

‘ [ start | [RsingEdge | [0 [F
| Start: End: Place Bar: Statisti
fos =1 o =1 [a o] | Gl |
0

Figure 4-59 Find Data Value dialog box

ltem Description

Activate Click to search for data sequences or packets. The interface will
change from that of Figure 4-59 to that of Figure 4-62.

Name Select which signal or bus to search in.

Next Find the next event that meets the find condition.

Previous Find the previous event that meets the find condition.

Close Close the search.

Item Select the bus component that is to be found.

Operator For channel searches the event is either an edge (Rising, Falling,

Either) or a High or Low state. Bus searches are based on values
and ranges that are entered to the right.

Min/Max Value For bus value or range searches.

Start/End At Use bars to delimit the search range.

Place Bar Place a bar at events that meets the find condition.

Statistics Calculate the number of events that satisfy the search query.

Table 4:25 Find Data Value dialog box description

Figure 4-61 shows an example of the search result for an SIP protocol. The B-bar is
placed at the beginning of 0X12 since it's the first data that supersedes the minimum

value of 8.
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Figure 4-60 Find example: B-bar seen at start of SPI data 0X12

Note that for bus searches, the available bus items depend on the particularities of the
bus’ protocol. An example of the difference between the 12C and UART search

alternatives is shown in Figure 4-61.

Waveform-Find LIl v aveform-Find x|
[ Activate the Function of Chain-Data-Find ™ Activate the Function of Chain-Data-Find

Bus/Signal Mame: Bus/Signal Name:

IBusl j hext I Previous | Close I IBusz j Next I Previous | Close |
Eus Trem: Find: 1in Walue: Maxx Value: Bus Item: Find: Min Yalue: Max Value:

Start B ENE [F Unknaw i ERE |F

Skart

.C\[::r)RESS d At: ‘When Found: Statistics ::k:nw M Ak When Found: Statistics

arl
Read h d I,q j Skatistics Dats b j IA d Statistics |
ifrite
o o

EEa— L = L

Figure 4-61 Find Data Value dialog box / 12C (left) versus UART (right)

As Figure 4-62 shows, the Find dialog box interface from Figure 4-59 changes when
the “Find a Sequence of Data” is checked. Use this function to search for data in serial

bus packets by specifying data values, addresses or similar.
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[V Find a Sequence of Data
Name:

IBusl l] Next Previous I Close |

Please key in a chain of data with a comma to compart them, for
example,0X32,0X45,0X50,0X66. It needs to add the packet name in the Protocol
Analyzer, for example, ADDRESS:0X2A, DATA:0X20,

Start: End: Place Bar: Statistics
IDS l] ]Dp L] IA L] Calculate
0

Figure 4-62 Find a Sequence of Data dialog box interface

4.35.2. Pulse Width

Use a pulse width (PW) definition to find an event. Figure 4-63 shows the dialog box.

Find Pulse Wid e S

Signal:
ISusl

Operator: Min Width: Max Width: -Statistics

In Range v I ] I

Start: 2 Place Bar:

Figure 4-63 Find Pulse Width dialog box

ltem Description

Signal Select where to search; the PW search does not work with buses.
Next Find the next PW that meets the find condition.

Previous Find the previous PW that meets the find condition.

Close Close the search box.

Operator Select operator.

Min/Max PW Used with the find operator to specify the find condition.
Start/End At Use bars to delimit the search range.

When Found Place a bar at PWs that meets the find condition.

Statistics Calculate the number of PWs that satisfy the search query.

Table 4:26 Find Pulse Width dialog box description

Figure 4-64 shows an example of how the PW Find works. The A-bar is placed on the

first occurrence of a 20 ns long pulse on channel Al, as seen in the dialog box and the
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Figure 4-64 Find Pulse Width example

4.36. Go to Bar/Edge

The Go To function is used to find and navigate to a bar. Note that the waveform view
shifts focus to the location of the bar/edge (as opposed to reposition the bar to where

the user originally looks).

4.36.1. T-bar

Center the waveform on the A-bar.

Hot Key: T

| A0, ) i?l w 7zswpsll
{050 DATA - DY DATA X3 1DATA - 0K DATA X2 ) DATA

EG1450 JUU]JLIUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

261445 254 [ea] [1]1 127 [l4ef] 473332 48]

383017

weon?

383017

s

393017

383017

| EE00g7, 290043 | 45022,

J4E072 290043 430ES | SE00RT

Figure 4-65 Go To example: Center the display around the T-bar
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4.36.2. A-bar

Center the waveform on the A-bar.

Hot Key: A

4.36.3. B-bar

Center the waveform on the B-bar.

Hot Key: B

4.36.4. Another Bar

Center the waveform on a user-defined bar.

4.36.5. Previous Edge

Navigate to the previous edge.

Hot Key: F11

4.36.6. Next Edge

Navigate to the next edge.

Hot Key: F12

www.zeroplus.com.tw

4.37. Draw Analog Waveform

The Draw Analog Waveform function is used to plot traces based on the value of bus
data. It is especially useful for data that can be conveniently displayed visually, such

as an ADC output represented by a sine wave. The function is available for simple

buses (no packets). See the dialog box in Figure 4-66.
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~Mode setting
' Single Analog Display

" Mixed Analog Display

~Signed setting

% Unsigned " Signed

I Cancel I Default I

Figure 4-66 Draw Analog Waveform dialog box

Item Description

Mode Setting
Single Display Don’t show traces that constitute the waveform; see Figure 4-67.
Mixed Display Show traces that constitute the waveform; see Figure 4-68.

Signed Setting
Unsigned Select unsigned data format for decimal numbers.
Signed Select signed data format for decimal numbers.

Table 4:27 Draw Analog Waveform dialog box description

e
B 2] i ooz o] e G e e lreecme i o] T
GIETT S0 ® - |22 o |Setebe o4 =] [Teanvor Dede 0 ]| tert sine [12 ]
—— e, Rt o R

150ms
B Pos: 15008 = BT 5 v Compe-Bata: Nasa

| — iz
1282

0.8

20,8
20.48s
20ukdz

20,185

20kdz

N/\zxxx‘xxxxxxxxx*xq; =7

1
2
x\x\x\x\xxxvxyx/xj‘i

< 318 | 3 ) ] >

Figure 4-67 Draw Analog Waveform — Single Display
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Figure 4-68 Draw Analog Waveform — Mixed Display

"~ Note that this function only activates when the user selects a bus containing a

minimum of four channels.

4.38. Files Comparison

Files Comparison examines how and where two files differ from each other. The
number of differences between the two files is listed channel by channel in the dialog
box. Also, new, curly traces in the waveform area evidence where the two signals

differ; see an example in Figure 4-70.

Figure 4-69 shows the Files Comparison dialog box and the result of a data
comparison of two files in table format. The number of differences between file 1 and

file 2 are zero, meaning that the two files are identical.
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Files Comparison

W Activate
Contrast Type

Start

+ Waveform " Busdata
Files Display Options
Reference File: ||-‘3|3'°Cl j | ﬂ ™ show files horizontally
Contrast File: |NoMark.aIc j | ﬂ

-

End Error Tolerance
™ Highlight differences

<< Hide Result

D= =l |oe || | Inone = Apply

Select Channels ...

Compare | | | Close

Statistics

Result

| Number of diffe... | »~

A0[A0]
a1[a]
A2[A2]

1020

514

257

128 W
65

33

6

3

Figure 4-69 Files Comparison dialog box

Item Description

Contrast Type

Waveform Contrast two waveforms.

Bus Data Contrast the values of two buses and highlight the
differences.

Select Files

Reference File
Contrast File

Select a file. Note that only open files can be chosen.
Select the file that is to be compared to the Reference
File. When contrasting with None, the Reference File
settings will be used to make an acquisition.

Settings
Start

End

Error Tolerance

Select where to start the comparison, using the Ref. file as
base.
Select where to end the comparison, using the Ref. file as
base.

Define how many sample points that may differ between
the two files before the software regards the two files as
unequal; 0-10 samples can be chosen (the default is 0).

Display Options
Show files horizontally

Display the two files horizontally; unchecked by default.

Synchronize navigation  Synchronize panning across the two files.

Highlight differences

Mark the different waveforms with orange wavy lines.
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Make changes effective.

Hide Results

Select Channels

Hide or unhide the Results area.
Select the channels to be contrasted. At least one must be
chosen; by default all are selected.

Execute Perform the Files Comparison.
Statistics
Results Display the status of the comparison, PASS means the

# of differences

data in the channel is identical for the two files and FAIL
means the data is different.

The column shows the number of differences between the
two files for each channel.

Navigation
Previous
Next

Go to the previous difference between the two files.
Go to the next difference between the two files.

Table 4:28 Files Comparison dialog box description

The reference file and the contrast file are displayed horizontally in the waveform area.

New, orange, wavy traces

, one per channel, show where the two files differ.

The orange waves marking the differences can be discerned in the upper waveform

area in Figure 4-70.
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Figure 4-70 Files Comparison example
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The Files Comparison function is free for users who buy the LAP-C162000,
LAP-C321000 or LAP-C322000 models. Users who buy the LAP-C16032,
LAP-C16064, LAP-C16128 and LAP-C32128 models can chose to purchase the

function separately.

]
\‘Q’, We provide an SDK that let’'s user customize the interface of the Files Comparison.

4.39. Filter

Filter out dips or pulses in signals.

4.39.1. Bus Width Filter

The Bus Width Filter is used to smooth out signals by filtering out pulses of a certain
maximum length. Figure 4-71 and Figure 4-72 below show an example: After

activating a 5 ns filter, the 0x1 data is filtered away.

\"Q’, The unit of the filter is the same as the Trace Information. If Trace Information shows

£ sample points, the bus width filter is also measured in sample points, and likewise for

time etc.

5ns
OO >

Figure 4-71 Bus Width Filter example — Before applying filter

03 00 | >< 03
LA

Figure 4-72 Bus Width Filter example — After applying filter
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4.39.2. Noise Filter

The Noise Filter is used to filter out short-lasting signal pulses or dips that the user
considers noise; see the dialog box in Figure 4-73. The user can choose just how
short pulses/dips in the signal of any channel have to be to be filtered out. Lengths are

measured in sample points.

In the example from Figure 4-74 and Figure 4-75, note how only channel 3 in yellow
remains as before since the signals of channels AO-A2 all are pulses that fluctuate at

4 clocks or less.

\"Q’, Select “None” in the Noise filter dialog box to restore the waveform.

Pulse Width: |m- vI

OK I Cancel I

Figure 4-73 Noise Filter dialog box

= = =4 -10 -5 L
T e T e A W ] A e ] (TS 4 (]
SHLSECUL LR P
B D4 j Al ‘ 2 | 2 —; o (w2 | 2 |2 p|a2 [] 2 T
b i | & || ol = e Dl z

Bus/Signal Trigger Filter

& A0 A

<

& A2 Az

. A3 A3

b7 8 8 7 8

Bus/Signal Trigger Fiter | = =4 -10 =5 B 5 10 15 20
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Figure 4-75 Noise filter example / After applying 5 clock filter
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4.40. Image Decode

The Image Decode function is specially designed for display type protocols such as
CMOS Image, 7-SEGMENT LED, LCD12864, LCD1602 etc. Captured data that are
decoded with one of the supported protocols are decoded and displayed as the
original picture. This makes for a painless and straightforward verification of the data

being correct or not. See Figure 4-76 for an example of the function’s output.

-
Image Display(691frame-C3:3) - ﬁ

Figure 4-76 Image Decode for 7-Segment LED protocol

The Image Decode function supports the following protocols:

- 7-Segment LED
- CCIR

-  CMOS Image

- DM114/115

- DMX512

- LCD12864

- LCD1602

—  LED Pitch Array
- LG4572

- CCIR601

\
\‘Q’, It's necessary to focus on the correct bus for the Image Decode function to be

= unlocked.

4.41. Numeric Base/Encoding

Users can choose among seven types of number systems and encodings for the
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displayed bus data; see Table 4:29. Hexadecimal is the default format.

Numeric base/Encoding  Description

Binary Data are shown using the binary number system.
Decimal Data are shown using the decimal number system.
Decimal (Signed) Data are shown using the signed decimal number

system; one bit (the first on the left) is used to specify the

sign.
Hexadecimal Data are shown using the hexadecimal number system.
ASCII Data are encoded as ASCII characters; this only works

for buses that comprise at least seven signals.

Gray Code Data are encoded as Gray code.

Complement Data are encoded as complements.

Table 4:29 Available data formats

4.42. Signal Activity

Signal Activity offers the user real-time views of what the probes are seeing. Two
modes are available; Real-time Frequencies and Signal Statuses. By means of these
functions the LAP-C monitors signal frequencies and states, thus assuming the

function of a frequency counter and that of a logic pen.

4.42.1. Real-Time Frequencies

Real-time frequencies of all channels as measured by the probes are shown; see

Figure 4-77. The frequencies are updated twice per second.

Port A PortB PortC PortD

A0 28.59KHz BO 26.791KHz co 23.42XKHz | Do i 22.04KHz |
Al 29.792KHz B1 25.219KHz C1 22.307MHz I D1 22.099KHz |
A2 23.296KHz B2 18.156MHz c2 6.097KHz I D2 | 25.216KHz |
A3 30.344KHz B3 18.404KHz c3 [ I D3 27.541MHz |
A4 20.932XKHz B4 6.296KHz c4 17.353KHz I D4 31.048KHz |
A5 | 3.746KHz BS | 8.019MHz C5 | 28,479KHz ' D5 | 30.899KHz |
A6 17.622MHz B6 31.752KHz ] c6 i 5.186MHz | D6 I 17.67MHz |
A7 [ 667KHz B7 12.356KHz 1 c7 724.ZD1MH1 | D7 i 25.422KHz |

Figure 4-77 Real-Time Frequencies window
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4.42.2. Signal Statuses

The Signal Statuses window shows another view of the probe activity; traffic lights
indicate if a channel’s signal is High (green light), Low (red) or transitioning (yellow);

see Figure 4-78.

Low Level High Level

Figure 4-78 Signal Statuses window
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4.43. Menu Layout

Cursor Type
Display type »

a4 Refresh

Zoom >

Memory View ...
7 Navigator

m

—

—
& 8 Packet List ...
fid Statistics ...

Cascade
Hoerizontally

Vertically

Split Screen » 7

v 1LaDocl

Figure 4-79 Acquisition drop-down menu

4.44. Cursor type

The user can choose between three cursor types.

4.44.1. Hand

In Hand mode, the left mouse button is used for panning; click and hold the left mouse
button to move left and right in the waveform area. To move a bar, left click on the bar
name and drag sideways. Left/right movement in the waveform is also achieved with

the mouse wheel.
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10us

20us

Figure 4-80 Hand mode - Press and hold the left key to navigate.

Hot Key: H

4.44.2. Normal

Use this mode to select objects, move bars, use the scroll bars etc. Left/right

movement in the waveform is also achieved with the mouse wheel.

4.44.3. Zoom

In Zoom mode, form squares by pressing the left mouse button and dragging

downwards/leftwards to zoom in. The area covered by the square will be amplified to

occupy the entire waveform area. In other words, form small squares to zoom in
quickly. Zooming out is achieved by doing the opposite; drag squares

upwards/rightwards.

33 33 683 31 383 30 033 23 233 26 433 N

T U COOUUL T o
Uﬂﬂﬂﬂﬂﬂ [ e N

Address 17

Figure 4-81 Zoom In movement.
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v
1% 5B A1 2B 32973 28175 -23.378 -18.58

1VJX

Address 4 = _

Figure 4-82 Zoom Out movement.

4.45. Display type

The menus that appear when right-clicking in the interface are found in chapter 3.1.2.

4.45.1. State list

State List is a numeric view of the samples. As an alternative to the waveform traces,
the State List shows all samples as digits. If the logic state of a signal is low then “0” is
shown and if it is high then “1” is shown. Unknown states are shown as “U”. Each
column shows the samples of one channel and the leftmost column shows the

sampling time. The State List view is shown in Figure 4-83.

AD A

...
.
(=3
e
v

A4 A5 A6 A7 BO Bl B2 B3 B4 BS B6 B7

Sl AP AP A AP aY AP AP

Figure 4-83 State List display

Note that there are three main presentations of the samples in the State List. One
option is to show all samples. Alternatively, the user can select to display only those

samples that include at least one change of state or in data. Table 4:30 shows an
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example of how this works: Samples #1, #2 and #3 are shown if the user views all
samples. If the user chooses to show changes in state only then Sample #2 will be
hidden, as all channel states are identical to those of sample #1. The purpose of
showing samples with changes in state only is to facilitate observation by reducing the
quantity of displayed data. Likewise, the user can choose to only show samples

where there has been a change in the data; see an example of this in Figure 4-84.

\
Nar Right-click in the number area and choose “Show changes in state only” or “Show

< changes in data only” to hide consecutive, equal samples. See the right-click menu in
Figure 3-8.

\ . . .
.. None of these view modes will delete samples, only hide them.

Timestamp ch. A2 ch. A3

Ons (sample #1) 1 1 1 1
5ns (sample #2) 1 1 1 1
10 ns (sample #3) 1 0 1 1

Table 4:30 State List example; change of channel state

| BUSO I Al A2 A3 A4 A5 A6 A7 A8 A9 A0 All Al2 Al3 Ald AlS BO
Address v v I 2 I A S R S e ™ <

[0OTOTO0O[O0T0
01000

1
l
1
l
1
l
1
l
1
l
1
1
1
1
1
1
1
l
1

Figure 4-84 Show changes in data only example (12C)

N ! /_ Figure 4-84 shows an example of the “Show changes in data only” function. Had the

= function not been active there would have been tens of thousands of lines (one per

sample) instead of twenty-something.
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4.45.2. Waveform

In Waveform view, the state of each channel is shown as a trace that changes
between high and low depending on the state of the signal. This is the default view

mode.

1 0 0 O O 0 O o 1 0 T O R

Figure 4-85 Waveform display

N ' /_ An unknown signal waveform is displayed as a mid-level (between high and low in

< terms of height), blue, constant trace.

4.46. Refresh

Refresh tells the LAP-C to re-decode the acquired data between the Ds and Dp bars.

This can be of interest if the Analytic Range (see chapter 4.33) has been changed.
s

\Q/ Analytic Range must be activated for this function to be available.

4.47. Zoom

Zoom In and Out can be accomplished in the following 3 different ways:

—  Use the left mouse button to zoom in and out by click and dragging squares
with the pointer.

—  Select the desired zoom level from the zoom drop-down list in the Toolbar

—  Press F8 to zoom out and F9 to zoom in.
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4.47.1. In

Zoom in on the waveform.

4.47.2. Out

Zoom out of the waveform.

4.47.3. Fit to Screen

Show all data between Ds and Dp in the waveform view area. See Figure 4-86 below.
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Figure 4-86 Fit to screen — Zoom to fit all data in one window

4.47.4. Previous

Undo the last zoom. In other words; go back to the previous zoom level.

4.48. Memory view

Memory View lets users see what the memory looks like after the signals have been
transmitted. By decomposing the packets into basic elements, the relationship

between data and addresses in a protocol is clarified. The Memory View window is
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located in the lower part of the user interface.

Concretely, the Memory View window consist of tables that show which data have

been read from and written to which address in the memory. Write data are displayed

in red; Read in blue. See an example in Figure 4-87.

Two view modes can be accessed by right-clicking in the table area: Compact (default)

and Full. The Compact Mode saves space as the information is presented in a matrix

form; addresses are found by adding the column number/letter to the end of the row

name, and the data located at that address is read directly from the intersection of the

row/column.

* ilililﬂ Optian‘..l Impart... | Export‘..l Merge... | Refresh |

Reset |Display alteration I B

BustfzC) |

address | virite data Read dats a
| [x] | 2 3 | 4 | 5 | [ 7 | [E] | E] | A | B | o | ] | E | F
- Unused: 000~0X4F
0¥50 | 000 | 0x7/9 | 0x99 | Ox&E | mecn [ reee [ ] [ I I I I I
|w  Compact Made Unused: (60~0X7F
Complete Made
=
4 1o

Figure 4-87 12C Memory View / Compact Mode

x

Option... | Import. .. | Export... | Merge... | Refresh | Reset |D|sp|ayA\tEratmn| Foy

Bus1{12C) |

\rite dats Read data

-

Address | Data | Address | Dats [Address | Data [Address | Dats  [Address [ Data [ Address | Data | Address | Data | Address | Data | address |

50 | f0n | oxS1 | moo | 0x52 ] s | oS3

Conpact Wode
[V Complete Mode

. Unused: 0x00-~0x4F
[ o5z ] =
. Unused: 0x60~0X7F

DCD [ eS| onEr | oEe |

il

Figure 4-88 12C Memory View / Complete Mode

Item Description

(<] 21>

Navigation buttons: Use these to move between packets. The

packet in focus will be in the middle of the waveform area and
marked by the so-called Packet Location (A-bar by default). The
packet data will be displayed in the Memory View window.

Option. .. |

Options; see the dialog box in Figure 4-89 below.
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Import. ..

Import a formerly exported Memory View file to analyze the data.

Export. ..

Export the Memory View in .txt or .csv format.

Merge... |

Merge two files. The File to Merge content is copied to the Object
File, and the Object File is overwritten.

Refresh

Refresh the window to display new bus data.

Reset

Delete all data in the Memory View window.

Show Results |

The last written (read) data will be shown in the cells as red (blue)
text on white background. If an address has been involved in more
than one operation, the cell background color will be grey.

| L1

Find: Input an address to look it up, shift the view to focus on it, and
highlight it with a blue frame.

Table 4:31 Memory View description

~Packet to be examined

Packet location (select bar): I A

~Display -

Columns per line: 16 L]

—Colors

savess  [J] o0 |
Data (Write) -J Reread/Rewritten I

Cancel | Default l

Figure 4-89 Memory View Options dialog box

Item Description

Packet to be The Memory View will analyze the packet that is located under the
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examined selected bar; the A-bar is selected by default. Note that the Ds, Dp and
T-bars cannot be chosen.

Display Choose how many cells to display per line. 4-100 is the permitted
range; 16 is default.

Colors Change the color settings. The default colors are: Address=Dblack;
Data (Read)=blue; Data (Write)=red; Error=gray.

Table 4:32 Memory View Options dialog box description

4.49. Navigator

The Navigator is a condensed form of the main waveform that is always zoomed to fit
the entire capture. It facilitates waveform navigation by providing an overview of the
entire acquisition and a tool for quick movement between distant parts of the
acquisition. The Navigator is synchronized with the main waveform so users can shift
the waveform focus from one part of the acquisition to another simply by clicking

somewhere in the Navigator window.

The Navigator is show under the waveform area as shown in Figure 4-90. Four
signals are shown at a time; go down using the right scroll-bar to focus on other
channels than the default AO-A3. A light blue frame (barely discernable around the
yellow A-bar in Figure 4-90) in the Navigator indicates which part of the waveform is in
focus. This frame naturally changes size when zooming, as it is inversely proportional

to the zoom level.

Figure 4-90 Navigator window shown under the waveform
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4.50. Packet List

The Packet List shows all acquired packets in their decomposed form. By presenting
the packets in list form, the Packet List facilitates observation and analysis of all
packets and their relation. Note that a protocol decoder must be applied to the signals
for the packets to be decomposed. The Packet List is located below the waveform
area. See an example of the Packet List for an 12C protocol in Figure 4-91. Notice how

the packets are sorted according to the TimeStamp.

location of that packet.

£ Settlng‘..l Refresh I Export...l Swnch Parameter. .. I

Packet # Marme TimeStamp [[BDDRESSH Write A-ACK [DATA ‘L
D-ACK 73 D-ACK 01 D-ACK 23 D-ACK 43 D-ACK ‘
AT
<] w o b-ack
IEEBEN Dcscr e

DaTA WACK

Packet # harme DESCRIBE
BUSL{[ZC) D-acK | 45 [ D-ack | 67 | D-MACK  |DATA NACK
m mp =it Ly A-ACKE JATE

D-ACK 79 D-4CK a9 D-4CK AR D-ACK CD D-ACK ‘

Figure 4-91 Packet List example showing an 12C protocol

Item Description

Menu Bar

Settings Open the Packet List Settings dialog box; see Figure 4-92.
Refresh Refresh the content.

Export Export the packet list as .txt or .csv file; see chapter 4.9.1.

Sync Parameters  Synchronize the Packet List with the waveform; see Figure 4-95.

Display Area

Packet# Packet# shows the order of the packets.
Name The bus name.

Time Stamp The packet start point.

Data The data in the packet.

Table 4:33 Packet List description
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~Bus Selection ————— ~Numeric base / Encoding

‘ [V Bus1(12C) " Binary " Decimal

" Decimal(Signed) *
" asci " Gray Code
" Complement

-Split packets into segments
Min: 100ns
< Ilus Max: 204.8us
~Packet Information
IV Packet [V Name [V TimeStamp Length

g I " Contrasting text color

OK I Cancel | Default | Help I

Figure 4-92 Packet List Settings dialog box

Item Description

Bus Selection Select which buses to display.
Numeric Choose how data should be displayed; see chapter 4.41.

Base/Encoding
Packet Length This setting concerns packets that don’t follow a specific
protocol. Long segments of data can be divided into segments

for presentation/organization purposes. See Figure 4-93.

Packet Information  Select the items to be displayed and their colors.

Colors
Text Change the text color; by default it's white.
Contrasting Colors  Automatically select text colors that contrast their backgrounds.

Table 4:34 Packet List Settings description

Figure 4-93 shows an example of how the Packet Length setting can be used to
partition a large amount of data into a number of different packets. This function can

be used useful for data that don’t follow a specific protocol.

= Satting‘..l Refresh | Expnrt...l Synch Parameter... I

Packet # Hame TimeStarmp | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data il
Lo | 1 |2 s [ 4[5 [ & [7 [0 [ 1 ]

Packet # Hame TimeStamp ([D&tal][Datal | [ Data |[[Data | ['Data) | Data [ Data | Data | Data) | Data. || IERGERN
(o [ s [+ [ 5 [ 67 o lilol5]

Packet # Hame TimeStamp ([D&tal] [Datal ] [ Data |[[Data | ['Data) | Data [ Data | Data | Data) | Data. || IERGEN
I T T 2 N N

Packet # Name TimeStamp (FDatal NData | ['Data || Data | D&t | Data || Data | Data || Data | Data || IIERGER
- B

Packet £ Mame  TimeStamp _[FD&ta | Data | Data || Data | [ Data | Data | Data | Data | Data || Data | INESHat| =i
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Figure 4-93 Packet Length example

The Synchronize Navigation function makes it easier to find data by synchronizing
what is shown in the Packet List with the waveform area. Figure 4-95 shows an

example of how the synchronization works.

Synch Parameter Setting,

V¥ Jump to waveform position by double-dicking packet element
IV Synchronize Packet List and Waveform
Packet List sync point - - Waveform sync point

& Top " Left

" Middle * Middle

Cancel

Figure 4-94 Packet List Settings / Synchronize Navigation dialog box

Item Description

Jump by double-clicking When double-clicking a packet the waveform focus shifts
to the location of that packet.

Sync Packet List and Synchronization navigation between the Packet List and
Waveform the waveform.

Packet List sync point
Top The top Packet List element is used as reference point for synchronization.
Middle  The middle of the Packet List is used as reference point for synchronization.

Waveform sync point
Left The left of the waveform is used as reference point for synchronization.
Middle  The waveform center is used as reference point for synchronization.

Table 4:35 Packet List Settings/Sync Navigation dialog box description

In the example below, notice the red frames and how the packet in focus in the

waveform is also shown in the Packet List.
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Settings ... | [ Refresh | Export.. | Synch. Navigation . |

Packet #

Address  Write

e e

Name TimES(amp A-ACK | Data

Bus1(I2C) 705.6us

Packet # Name TimeStamp

<
Data Data Stop i’
D-ACK | 20 | D-ACK | 3A | D-ACK
[[Start || Address | Read A-ACK | Data Data Data Data Data Data
2 Start 47 |Read | A-ACK | 70 |D-ACK | 81 |DACK | 92 |D-ACK | A3 | D-ACK | B4 | D-ACK | C5 |

Dnm Data Data Data Data Data Data Data Data
D-ACK | D6 | D-ACK | E7 | D-ACK | FB | D-ACK | 09 |D-ACK | 1A |D-ACK | 2B | D-ACK | 3C | D-ACK | 4D | D-ACK | SE | D-ACK \

B

[ stop | |
= Mavigator| (8 Bus Packet Li z||ﬂs“ sti ]

eady End DEMO Y

Figure 4-95 Synchronize Navigation example in red frames

4.51. Statistics

The Statistics window facilitates counting of signal transitions for each channel.
Specifically, Full-, Positive- and Negative periods are all counted. Conditional counters
are also available; these count all periods that are shorter or longer than a set of user
defined conditions. Finally, it is also possible to adjust the Analytic Range, i.e. to only
count activity within a certain range of the total acquisition. The Statistics window is

shown in Figure 4-96; it is located below the waveform area.

Channel Selection | Customize | Filter | Highlight Signals ‘ Refresh I [~ Count full periods only

Channel (p... ] Full Periods ] Positive Per... ] Negative P... ] Full Periods... ] Positive Per... ] Negative P... ] Start Position ] End Position ] Waveform Data (Hex) ]
SDA 1020 1020 1020 0 0 0 Ds Dp
SCL 514 514 514 0 0 0 Ds Dp
A2 257 257 257 0 0 0 Ds Dp
A3 128 128 129 0 0 0 Ds Dp
A4 64 64 65 0 0 0 Ds Dp
AS 32 32 33 0 0 0 Ds Dp
AB 16 16 17 0 0 0 Ds Dp
A7 8 8 x 0 0 0 Ds Dp
BO 0 0 1 0 0 0 Ds Dp
B1 0 0 g 0 0 0 Ds Dp
B2 0 0 1 0 0 0 Ds Dp
B3 0 0 l 0 0 0 Ds Dp
R4 i} n i} n Ns Dn
= Navigator | £8 Bus Packet Lml msmsﬁcsl a1 Memory Vlew]
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Figure 4-96 Statistics window

ltem Description

Channel Selection  Select channels to be included; see Figure 4-97.

Customize Decide which counters to show; see Figure 4-98.

Filter Only count periods that fit the filter conditions; see Figure 4-99.

Highlight Signals Mark channels that don't fit user-defined conditions in red; see
Figure 4-100 and Figure 4-101.
Refresh Re-run the counters if there has been any change to the

acquisition or the settings.

Count full periods  Incomplete periods (don’t have both a rising and a falling edge)
only will not be counted.

Table 4:36 Statistics window menu description

Channel Selection:

vvvv
7754
2ad s
<< <«
KU < B < B
<< @
LA+
B < B L )
KCUBREC B Y B
LA~
Y Y (3 B

T ) G RN O i s E e (6 I
T O U 1 L =
BRI B BBl Bl ] R E
B E EEL R CE ] R B E
T 0 o e Y Y T Y
EVREL EEN Bl B El N L R E i E EL
2R =T N S Sl RN E S E | =L Y

i} Clear all oK Cancel

Figure 4-97 Statistics / Channel Selection — Select channels to include

Column Selection

v Fu e'riods

[V Positive Periods

[V Negative Periods

v Full Periods (Filtered)

[V Positive Period (Filtered)
|V Negative Period (Filtered)
[V Start Position

¥ End Position

[V Selected Data

OK | Cancel I

Figure 4-98 Statistics / Customize — Select which columns to display
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Full Periods (Filtered)
|200ns <=Time <=
- Positive Period (Filtered)
|100ns <=Time <= |10I3n5
~Negative Period (Filtered)

| 100ns <=Time <=

Conditions
Min

@ Period ™ [10us ¥ |100us

© Frequency [ [(owz I™ [100kHz

OK I Cancel

Figure 4-100 Statistics / Highlight Signals

Channel Selection Customize | Filter | Highlight Signals | Refresh | I~ Count full periods only
... | Full Periods ive P... | Full Periods... | Positive Per... [ Negative P... | StartPosition | End Position | Waveform ... |

SDA 1020 1020 1020 0 0 0 Ds Dp
scL 514 514 514 0 0 0 Ds Dp
A2 257 257 257 0 0 0 Ds Dp
A3 128 128 129 0 o o Ds Dp
A4 64 64 65 0 0 0 Ds Dp
AS k7 kP 33 0 0 0 Ds Dp
A6 16 16 17 0 0 0 Ds Dp
A7 8 8 9 0 0 0 Ds Dp
80 0 0 1 0 0 0 Ds Dp
B1 0 0 1 0 0 0 Ds Dp
82 0 0 1 0 0 0 Ds Dp
83 0 0 1 0 0 0 Ds Dp

Figure 4-101 Statistics / Highlight Signals example

4.52. Arrange Windows

The windows showing the files (as Waveforms or as State Lists) can be moved around

and arranged as detailed in the following subchapters.
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4.52.1. Cascade

Arrange the open files in cascade style; all files are put in a single stack that has been

fanned out so that the titles of each file appear.

4.52.2. Horizontally

Arrange the open files above each other.

4.52.3. Vertically

Arrange the open files in a side-by-side pattern.

4.53. Split Screen

If more than one screen is connected to the computer the software is running on,

users can choose to show the software on either one of the screens or on both.

4.53.1. Show on All

Show the software on both screens. The waveform area is amplified to show a larger

part of the traces.

4.53.2. Show on Primary

Show the software on what is defined as the primary screen.

4.53.3. Show on Secondary

Show the software on what is defined as the secondary screen.
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4.54. (Open files)

A list comprising all currently open files is shown at the bottom of the View menu.

MSO

4.55. Menu Layout

Zingle D50 Analeg Chanmel
Double D50 Analog Chanmel

Figure 4-102 MSO drop-down menu

4.56. Single DSO Analog Channel

Single DSO Analog Channel, disable AO-A7 channels, enable the DSO CH1 channel

to acquire analog signals.

A E A
Charnel/Bus Couple Scale .. L1 slssrl;galu’s{ i7.65232igs 1374475335 2183Ti8Sur 23.9296iTus 26.02204%us 26 i4dBius 30.2063:3us  32.23935us 34 IE
[pc ~|[z00mv ~|
100m%

CHI | " N 1] RPUURT N75 YR DR | |} || NPT RO R —————L |
] 1 e Rt Bt
480nY

o1 I S A | R L[ T I A
WSO Trigger [ Single =
Channel /Bus Trigger Filter
w515 ] ] I T O N 3 B N 1 e Y Y Y
—m@ o= ] ] 4. DBus 940ns 3.88us 3 lus 4. DBus 420
o ] ] h 6.8Fus 1. 26us Lbbus 1 l%us 4.22us
—e0 o ] ] 6.8¢us 1. 26us 8 3us 4.22us

Figure 4-103 Single DSO Waveform Window
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4.57. Double DSO Analog Channel

Double DSO Analog Channel, disable A0O-B7 channels, enable the DSO CH1 and

CH2 channels to acquire analog signals.

DSO analog channels are used in external sample rates with 2.5MHz. 5MHz. 10

MHz. 25MHz. 50MHz or 100MHz, acquisition depth with 2K, 16K or 32K.

MSO Trigger channel is used be the trigger channel for MSO.

@ File hcquisition MAnalysis View MS0 Help _l&8 x
DB 3| & &R M [0 ]|[2k =] oo i [50MHz  w | [[10% [d% $4 Trg Pel | Trg cnt 1 -
MOk K B - 12674653 -] ¢ R o2 Ax B TH b0 [ Height |22  ~| |Trigger Delay Text Size | |
Scale: 126 T46532ns Focal sample: 22 9us A Pos:16 0Zus - A - T=16.02ns | & - B =600ns |w
Total length: 40 96us Display Range:19. T3133Tus ~ 26.0 E Fosz: 16 BZ2us - B-T=16.62us |w Compr-Rate: Fone

s L
Charmel /Bus Couple Secale l: . ZIG 3:65?69lusl ZIG BIBB?GZI\.ISI 2I1 6|32‘535‘us‘ 2‘2.2‘66?6?95‘ ‘EEI. 9I.‘ls L 2‘3.5‘3373395‘ 2‘4.1‘6?"165}15‘ 2‘4.5‘0]‘]95’.&5‘ 2‘5.4‘34‘931}15‘ EF. i

e ~|[z00mv ~|
AR | = = = = o o o o o o o e e oo
L | I | - - e e
S | A 1 0L, L[ SO 9 OV 5 P G 1O VO DUPOPS JOPO | SOV OO I

480mY

Ko P Y o TN o O AT E N Y 1 O A P AT S o R TATE o TP T T A T TR A A A AT AT AL

[+ [200mv -]
A |- === == = = == o o o oo
CH2 BODRE | - == = ot e e e e e e e e e e e e e e e e e e e m e e m e e e eemeaeeameaneaneaans
o e e S Mot b et ieet o e SRl Sehtet 5 A SRt Sl Sehbt Sabl B Hen bt B AR bbbl Shbiet W8 Siehb ot et S Rl e -

480m¥
~200aV
M0 Trigeer X Luto -

Figure 4-104 Double DSO Waveform Window

Couple: Select Input source for the channel, AC or DC(disable AC temporarily).

Scale: Set the scale for voltage per division, 5.00 V/div. 2.00 V/div. 1.00 V/div. 500
mV/div. 200 mV/div or 100 mV/div.

AV: Show the voltage difference of two removable cursors.
MSO Trigger: Set the trigger condition for DSO Analog Channels.

Auto: Auto trigger mode. Acquire analog waveform with the setting trigger condition
repeatedly. If there is not waveform fit to trigger, wait some time and trigger

automatically ignore the condition until press the stop button.

Normal: Normal trigger mode. Acquire analog waveform with the setting trigger
condition repeatedly. If there is not waveform fit to trigger, wait until press the stop

button.
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Single: Single trigger mode. Acquire analog waveform one time. If there is not

waveform fit to trigger, wait until press the stop button.

4.58. Close DSO Analog Channel

Close DSO analog channels and enable logic channels.

4.59. Area Measurement

Measure and display the data of DSO channels, such as Vmax, Vmin.

Area Neasurement

Measure CH1 CH?
Ymax 321.88 m¥ 46.88 mV
Ymin -200.00 m¥ -500.00 m¥Y
YVtopf¥high 321.88 m¥Y 0.00 m¥
Ybhasel¥low -200.00 m¥ 500.00 m¥
Ypp 521.88 mY 546.88 mY
Yampl 521.88 mY 500.00 m¥Y
Vrms 147.63 m¥Y 43112 mY
Vavg -88.73 mVY -397.27 mY
+0vershoot 0.00%5 0.0925
-Overshoot 0.00%5 0.0025
Vmid 60.94 m¥Y -250.00 m¥Y
Frequency 6250.00 KH=z 2941.18 KHz
Period 0.16 us 0.34 us
+Width 0.02 us 0.18 us
-“Width 0.14 us 0.44 us
+Duty 13% 3%
-Duty 88% 129%
Rise time 0.02 us 0.28 us
Fall time 0.00 us 0.00 us

Figure 4-105 MSO Area Measurement dialog

The parameters explain to follow table.

Measurement parameters Description

Voltage parameters
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Vmax Maximum voltage value

Vmin Minimum voltage value
Vtop/Vhigh Common points above midpoint
Vbase/Viow Common points below midpoint
Vpp Peak to peak value

Vampl Amplitude value

Vrms Root mean square value

Vavg Average value

+Overshoot Positive overshoot

- Overshoot Negative overshoot

Vmid Middle value on waveform

Time Parameters

Frequency Frequency of waveform
Period Time Period of waveform
+Width Positive pulse width
-Width Negative pulse width
+Duty Positive duty cycle

-Duty Negative duty cycle

Rise time Waveform rise time

Fall time Waveform fall time

Table 4:37 MSO Area Measurement dialog description

NOTE The parameter unit mV or V of the parameter single voltage of the voltage

varies according to the vertical scale mV/div or V/div set.

4.60. DSO Module

Figure 4-105 and Figure 4-106 show the DSO Module from view and setting panel. All

inputs and outputs are located to the left and right as visible in Figure 4-105. The right

ports are DSO output ports connect to LAP-C, and the left ports are the DSO input

ports connect to text ports.
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Figure 4-106 DSO Module View

@ZEROPLUS DSO MODULE

PWR SAMPLING CLOCK

Power Light

m 1111}
——— 25 50 100MHz
25 5 10MHz

Trigger Level Trigger Source

VOLTDN
CH1 Vol /div [m CH2 Vol /div
521y x10 5 2 1V
500 200 100mV X1 500 200 100mV
| ALL INPUTS 1MQir25pF A\ £20V{ AG+DC pk) MAX. )
CH1 Input Port CH2 Input Port

Figure 4-107 DSO Module Setting Panel
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Figure 4-108 Connect with DSO Module

Acquisition

Sampling 100M, 50M, 25M, 10M, 5M, 2.5M
ADCs 100MS/s 8 bits ADC x2

Record Length 32k, 16k, 8k / ch

Vertical

Bandwidth DC~20MHz

Input Channels

2 (CH1/CH2)

Input Sensitivity

100mV,200mV,500mV/div at x1 probe
1V, 2V, 5V/div at x10 probe

Input Coupling

DC

Input Impedance

1MQ//25pF

Max. Input Voltage

& 20V (DC+AC pk)

Vertical Position

0V Adjustable

DC Accuracy

T 3%

Trigger

Trigger Mode

Auto, Normal, Single

Source CH1, CH2, Logic channels from LAP-C
Coupling DC

Slope Rising, Falling

Trigger Level Adjustable

Measurement
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Cursor Measurement Time difference, Voltage difference
Auto Measurement Frequency, Period, Max, Min, High, Low, Vpp, Vampl,

Vrms, Mid, +Duty, -Duty, +Width, -Width,
Rise time, Fall time, +Overshoot,-Overshoot, Vavg

Others

Probe Comp. 2.5kHz, 3Vp-p, Square wave

Interface AO~A7, BO~B7, Ext CLK, VDD, GND connect to
LAP-C

Dimensions 145 x 70 x 25 mm

Weight < 0.2kg

Table 4:38 MSO Area Measurement dialog description

4.61. Menu Layout

Help F1
Hot Keys
Send Feedback
® About LAP-C
About Zeroplus

Figure 4-109 Help drop-down menu

4.62. Help

The Help file contains descriptions of the installation procedure, menus and functions,

answers to FAQs etc. It has a search function that facilitate lookups.

Hot Key: F1
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Figure 4-110 Help window

4.63. Hot Keys

Click to see a list of all Hot Keys combinations. Hot Keys are keyboard combinations
that the user can press to execute an action or a function without having to open a

menu or use the mouse. Some Hot Keys require only a single keystroke.

Users can customize the Hot Keys from the Settings menu. See chapter 4.12.5 for

descriptions of the Settings / Hot Keys dialog box fields.

Hot Key  Description

A Move the A-bar to the center of the waveform; select A-bar by the cursor.
B Move the B-bar to the center of the waveform; select B-bar by the cursor.
T Move the T-bar to the center of the waveform; select T-bar by the cursor.
E Change the mouse pointer mode to Zoom
H Change the mouse pointer mode to Hand.

Table 4:39 Hot Keys - Letters

Ctrl + A Reposition the A-bar to the center of the waveform.
Ctrl+B Reposition the B-bar to the center of the waveform.
Ctrl+C Open the Screen Capture dialog box.

124



©

LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw
Curl+E Change pointer mode to Zoom.
Ctrl+F Search for data or events.
Ctrl+ G Group selected signals into bus.
Ctrl+ N Create a new file.
Ctrl+ O Open a saved file.
Ctrl+ P Print an active file.
Ctrl+ S Save an active file with its current name, location and file format.
Ctrl+U Ungroup signals from a bus.
Ctrl+ Z Undo last zoom.

Ctrl + Shift + E  Open the Export Waveform dialog box.

Table 4:40 Hot Keys - Combinations

Hot Key Description

Page Down Move one waveform window to the right.

Page Up Move one waveform window to the left.

Home Go to the front end of the waveform.

End Go to the tail end of the waveform.

Up Move upwards in the channel list/waveform area.

Down Move downwards in the channel list/waveform area.

Left Move to the left in the waveform area.

Right Move to the right in the waveform area.

ESC Release selected bars and return pointer mode to Normal.
Space Change trigger condition when in the Trigger Column.

Table 4:41 Hot Keys - Control and navigation keys

Hot Key Description

F1 Open Help.

F2 Decrease the acquisition rate.

F3 Increase the acquisition rate.

F5 Start acquisition.

F6 Start repeated acquisition.

F7 Stop the acquisition.

F8 Zoom out.

F9 Zoom in.

F10 Zoom to fit entire waveform in screen.

F11 Move forward to the prior variation waveform and center that location.
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F12 Move forward to the next variation waveform and center that location.

Table 4:42 Hot Keys - Function keys

4.64. Send Feedback

The Send Feedback form can be used to contact our Technical Support for users who
run into a problem. Users are requested to provide contact information and a

description of the problem. Attachments can also be uploaded; see Figure 4-111.

The benefit of using the Send Feedback form to contact the Technical Support is that
data and information is automatically added to the communication: file information,
instrument model, acquisitions settings, system parameters etc. This information
makes it easier for the support team to get to the root of the problem and therefore

improves response times.

Users who prefer to contact our Technical Support team by means of regular email

should use the following address: support@zeroplus.com.tw

'. = &3
- Preblem Feadback
Campany/School Name: | |“ <

Sender: | —

User E-mail:
Phone: |
Subject: | question

Attachment: | B arowes

Content

Machine:LAP-C{322000) Version:Standard V3. 14.02(CMNO1)

/{ File created on: 2017/05/08 15:31

/{ Logic Analyzer setup information

/{ Sampling mode:Standardf Internal sample rate = 1000000 Hzf/ RAM size = 2B
/{ Mone Use Data Compression,

< |

Figure 4-111 Send Feedback form

Item Description
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Company/School Name of the senders company / institution.

Sender Name of the sender.

User Email Sender’s email address.

Phone Sender’s phone number.

Subject Sender’s brief description of the issue.

Attachment Relevant files, graphs etc can be attached to the form.
Content Elaborate a written description of the issue.
Parameters LAP-C automatically adds information about the model,

acquisition settings etc. to the file to facilitate problem solving.

Table 4:43 Send Feedback form description

4.65. About LAP-C

The About LAP-C window shows the software version, modification history, the
instrument model, serial number and so on; see Figure 4-112. This window is almost

identical to the information window shown the first time the LAP-C is started.

About IEROFPLUS Logic Analyzer

LAP-A & LAP-C Series
PHIEHERGARLS Version : Standard V3. 14.02(CN01)

Zoroplus Technology Co., Lid. 5/N:000000-0000

The Information of the Version

.
ZEROPLUS
LAP-C Series Standard V3.14.02
Welcome to use ZEROPLUS Logic Analvzer. The
document includes the version information of the
software.
e e b

Detailed description invites reference company website
Copyright(C) 1997-2017 ZEROPLUS TECHNOLOGY CO., LTD.
Website: http: /fwww. zeroplus. com. tw

Figure 4-112 About LAP-C information window

127



©

LAP-C Logic Analyzers | User Guide V3.14.02 | www.zeroplus.com.tw

4.66. About Zeroplus

The About Zeroplus item on the menu takes the user to the Zeroplus website; this is
opened in a new tab in the default web browser. Among others, the latest version of
the software and User Manual can be downloaded from our website. The web

address is www.zeroplus.com.tw.
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5. Contact Us

Please feel free to contact us if you have any doubts or question. We would like to

hear from you.

Email sales@zeroplus.com.tw
Phone +886-2-6620-2225 extension #221 or #311

Table 5:1 Contact info Sales Department

Technical Support
Email support@zeroplus.com.tw
Phone +886-2-6620-2225 extension #374

Table 5:2 Contact info Technical Support
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