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1 Introduction

The Connective Peripherals ES-DLA-8/16 is an 8/16-channel logic analyzer which connects to the
computer using USB. When combined with the free, downloadable EasylLogicAnalyzer software, if offers a
cost-effective yet simple-to-use solution for electronics design & verification.

1.1 Package Contents

The following components are included in the package. Ensure all items are included in the package
before discarding the packing materials.

- USB logic analyzer unit
- Test clip harness

- Quick-start guide

- Carrying bag

- USB cable

Note: For the 8-channel version, the package will contain a single harness with 10 clips. For the 16-
channel version, the package will contain two harnesses, giving 20 clips in total.
The logic analyzer and test clips are shown below:

Figure 1-1: Logic Analyzer Package Contents
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1.2 Logic Analyzer Hardware

The logic analyzer hardware is shown below. The main external components are the Logic Probe
connector, the status LED and the USB connector.

The status LED indicates that the analyzer is successfully enumerated on the computer (connected to the
USB port and the driver installed).

Note that there is no separate power connector as the analyzer is powered through the USB connection.

Status LED

Figure 1-2: Logic Probe Connections (ES-DLA-16 shown) and Status LED

Figure 1-3: Rear Panel showing the USB Connector

Figure 1-4: Front Panel showing the ES-DLA-8 and ES-DLA-16 Logic Probe Connectors

Copyright © Connective Peripherals Pte Ltd 5
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The pin out of the logic probe connector is summarised below in Figure 1-5 and Table 1-1.

Note: Figure 1-5 and Table 1-1 show the pin functions for the 16-channel analyzer. For the 8-channel
analyzer, only the pins shown on the upper row are used.

E
X
\/ T
G C C C C C C C C C
N H H H H H H H H L
D O 1 2 3 4 5 6 7 K
ONONONONORORORORONGC)
ONOCHONONORONONONONE)
G C C C C C C C C G
N H H H H H H H H N
D 8 9 10 11 12 13 14 15 D
Figure 1-5: Pin Names (looking into the connector as in Figure 1-4)
Models ES-DLA-8 ES-DLA-16
GND Y Y
Upper CHO-7 Y Y
EXT CLK Y Y
GND X Y
Lower CHS8-15 X Y
GND X Y

Table 1-1 Functional Pins in ES-DLA-8/16
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1.3 Hardware Specifications
e Number of Channels: 8 (ES-DLA-8 model) or 16 (ES-DLA-16 model)

e Capture clock: external clock and internal clock
e Internal capture uses internal clock programmable for rates up to 60MHz (RLE or 4bit raw)
e Data capture modes: Raw data or RLE (Run Length Encoding)
e Maximum input voltage: -0.5 ... +5.25V DC
e Input Overvoltage protection: +/-20V (see note below)
e CMOS standard voltage thresholds
o Logic Low -0.5 ... +0.8Vv
o Logic High +2.0 ... +5.25V
e Bus Powered USB Interface (60mA)
e Instrument carrying bag included
e Attractive enclosure with compact dimensions

e Dimensions - W: 40mm X H: 10mm x D: 53mm

Note: the analyzer is protected against overvoltage up to +/- 20V but is not designed for continuous
operation outside of -0.5 to +5.25V

1.4 Software Specifications

e Trigger modes:
o Rising Edge
o Falling Edge
o High Level
o Low Level
e Maximum number of samples: 1 Billion
e Pre-Trigger Mode: 0%, 25%, 50%, 75% and 100%
e Protocol Analyzer: 12C, SPI, OneWire and UART decoders.

e Windows version

1.5 System Requirements
This section details the basic operating system and hardware requirements for the Logic Analyzer. Note

that the software and hardware capabilities of the analyzer may vary depending on PC configuration. This
manual assumes proper installation of a supported operating system as listed below.

1.5.1 Operating System Requirements

Support

Windows XP, Windows Vista, Windows 7, Windows 8 and Windows
Operating System 10

32-bit or 64-bit operating system

Table 1-2 Operating Systems Requirements
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1.5.2 Hardware System Requirements

Hardware Name

Lowest Minimum
Configuration

Recommended Configuration

CpPU

1 GHz

2 GHz

Memory

2GB

4GB

Display Devices

VGA Display Capability with
1024x768 resolution or

VGA Display Capability with
1024x768 resolution or higher.

higher.
Hard Drive At least 100MB available space At least 100MB available space
usB USB 1.1 supported USB2.0 recommended

Table 1-3 Hardware Requirements
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2 Setting up the Instrument

This section describes the installation of the logic analyzer. The main steps are:
e Install the device software
e Connect the hardware

e Connect the Logic Probes to the Device Under Test

Each of these steps is covered in detail below.

2.1 Windows Software Installation

Before connecting the analyzer to the computer, the EasylLogicAnalyzer program should be installed. This
includes both the USB driver and the application software in a single installation.

Note: The analyzer should not be connected to the USB port yet.

Start the installation by double-clicking the installation package, the following screen will appear.

Note: The USB driver for Windows is embedded within the software. As a result, no separate installation
for the driver is needed. If the analyzer is plugged into the system prior to installing the

EasyLogicAnalyzer application, Windows Update may attempt to install the device driver. If this happens,
allow Windows Update to complete before proceeding.

§5 Logichrelyzes Setup ]

Welcome to the LogicAnalyzer Setup Wizard

The sererd will gusde vou Frough $ rntslebion of LageAnwyter

18 M recoom fod that you Cose ¥l ather docioationy before staring Setp. T o
ke it pesdtle 10 Ldate relevant system Ses without hanang 10 reboot your

conpuites

OOk Mext 1o conane

Figure 2-1 Application Installer Welcome Screen

Click on the “"Next” button to proceed to the License Agreement screen.
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49 Logichnalyzer Setup
License Agecesst

Fease review e leense tenm before nstsling LogoAnalyzer

Press Page Down to see the rest of the sgresment

Copyraght {C) 2012 by EasySYNC Ltd,

BEFORE PROCEEDING WITH THE INSTALLATION AND USE OF THIS
OFTWARE, CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS

OF THIS LICENSE AGREEMENT AND LIMITED

WARRANTY (The "Agreement™), BY INSTALLING OR USING THIS

SOFTWARE YOU INDICATE YOUR ACCEPTANCE OF THIS AGREEMENT. IF

¥YOU DO NOT ACCEPT OR AGREE \WITH THESE TERMS, YOU MAY NOT

INSTALL OR USE THIS SOFTWARE.

LICENSE

THIS SOFTWARE, INCLUDING DOCUMENTATION {"SOFTWARE") IS OWNED
Y EASYSYNC LTD. ("EASYSYNC™, THIS AGREEMENT DOES NOT PROVIDE -

I you adcep! the terms of the sgreement, ik | Agren to conttrue

You Temt moept the
#geement tu ol Lo ANy e

Figure 2-2 License Agreement

If you agree with the terms and conditions of the License Agreement, click on “I Agree” button, otherwise
click on the “Cancel” button. Agreeing to the terms and conditions will bring up the following screen.

§ Logrchnsiyzes Setup

Choose inatall Location
Choose the folder 11 whach to kutall LogrcAnalyre

wip wil st LogcAnstyzer 0 the folomng folder ¥

n a ffecent fokler, ek Brovess
wrcd meect anodher Solcder . Chck Irmtal 1o stert the rets

Figure 2-3 Install Location

Select the directory in which to install the EasylLogicAnalyzer software. A default directory is already
selected but can be changed in this window. Click the “Install” button to continue the installation

process.

Copyright © Connective Peripherals Pte Ltd
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VYrogem Mex (b)) ¥TON

N8 Made Esay L opgcinulyaer

T act! foush
Extract: Boush

Figure 2-4 Copy Files

As shown above, a progress screen will appear as the files are installed. Installation may take a few
seconds. Upon successful installation, the following screen will appear.

41 Log<Analyzer Setup

P R |

Compleling the LogicAnalyzer Selup Wizard

SQUANN P2ty Pt Destt retalied 00 yWg (OO

Ohck Prwsh to dooe thas wizars

Figure 2-5 Installation completed

The installation of the application is now complete. Proceed to Section 2.2 for hardware installation

instructions.
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2.2 Hardware Setup

The software installation described in the previous section also copies the driver files onto the computer.
To complete installation, connect the USB cable from the analyzer to a spare USB port on the computer.

Note: The analyzer should be plugged into a USB host port on the computer. If a hub is required, a self-
powered USB hub (one that has its own power supply) must be used.

Figure 2-6: Connect the USB Cable to the Logic Analyzer

Figure 2-7: Connect the USB Cable to the Computer

The USB connection / driver installation are now complete, and the logic probes can now be connected.
First, connect the supplied wire harness to the device. For the 8-channel analyzer, there will be one wire
harness with 10 clips. For the 16-channel analyzer, there will be two harnesses, each with 10 clips, giving
20 clips in total. Note that there is no need to connect both harnesses in the 16-channel device if only 8
channels are currently required.

Note: the black wire (ground) must be aligned to the triangle symbol marked on the analyzer body.

After the wire harness is connected, the test clips can be connected to the device under test (DUT).

Copyright © Connective Peripherals Pte Ltd 12
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Figure 2-9: Connecting Test Clips to DUT

2.3 Installation Complete

The set-up is now complete and the analyzer is ready for use. The remainder of this manual explains the
features of the EasylLogicAnalyzer software.

Figure 2-10: An Assembly of Laptop, Logic Analyzer, and DUT

Copyright © Connective Peripherals Pte Ltd 13
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3 Using the ES-DLA-8/16

This section provides a brief introduction to using the ES-DLA-8/16 logic analyzer. A full description of
each option in the user interface is given in Section 4 (User Interface).

3.1 Connect to the ES-DLA-8/16 Device

This section assumes that the analyzer has been installed as shown in section 2 of this guide.

The first step is to open the EasylLogicAnalyzer software.

Note: If the application is opened before the ES-DLA-8/16 is connected to the USB port of the computer;

the Scan function in the Device menu may need to be run to allow the application to detect the analyzer
(see Figure 3-1 below).

& Scan Ctrl+R
@ Getsamples Ctrl+G
Signal »
92  Device Parameter »
Trigger signal
Detected Device ¢ Reset ’
B ® @i @y M v v % v s ey THEY BOD (SIS .

Figure 3-1 Scan for Devices

When the device is successfully detected by the application, it is shown in the Detected Device drop-down
box. It is now ready for use.

3.2 Log Data

This initial example assumes that the capture is being started manually and that no triggering is used.

The sample rate and number of samples can also be configured at this point to suit the waveform being
monitored. For example, set the sample rate to 250K and the number of samples to 1M.

Logging can then be started in one of two ways (see Figure 3-1 above):

- Clicking the ‘Device’ menu and selecting Get Samples, or
- Clicking the red dot button on the menu bar

Once the capture is started, the device will begin to record data.
The dialog below is displayed during recording, and disappears after recording is complete. If the settings

mentioned earlier in this section were used, the capture will take place over a period of 4 seconds (1M
samples at 250K samples/sec). The cancel button can also be used to stop the capture manually.

Copyright © Connective Peripherals Pte Ltd 14
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" ~
B Picase wait... ‘M

Time consumed.: 0:0:1
Capturing Data. ...

| Cancel |

\ 7

Figure 3-2 Capture in Progress

Once the capture cycle has competed, the waveform will be displayed. One example of captured data is
shown below.

B Looc Analyzer o

File View Device Sewsh  Frotocol Aralyzer  Help

® Eoase] (8 e (5K v UM« 08 ! [BAW v [lowmel v rlEq B 1] B W

Figure 3-3 Collect Logic Data

Note: There are additional options available from the Device menu and menu bar shown in Figure 3-1.
Further details of these options and device setup can be found in Section 0 (
Device Menu and Related Buttons).

Copyright © Connective Peripherals Pte Ltd 15
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3.3 Set Trigger Conditions

The data of interest may not always be present immediately after the capture is started. Therefore,
trigger conditions can be set so that the analyzer can begin capturing data once a specific condition
occurs.

The trigger conditions are defined by left-clicking the “H”, “L”, “R”, and “F” buttons to select the
interested signal pattern.

The trigger position can also be set from the Quick Access bar (as described in Section 3.1 above). This
allows the position of the trigger within the captured data to be specified.

- In some cases, the trigger condition marks the end of the desired data, i.e. the analyzer stops
when the trigger condition is detected, and then displays the selected number of samples before
the trigger occurs. In this case, 100% would be selected.

- In other cases, the data after the trigger occurs may be of interest. In this case, the trigger
position would be set to 0% and the analyzer will collect the selected number of samples after
the trigger occurs.

- Other trigger positions (25%, 50%, and 75%) allow some data to be collected before and some
collected after the trigger occurs.

Once the trigger condition has been selected, the “"Get samples” menu option or the red button on the

Quick Access toolbar should be clicked to arm the analyzer. The analyzer will now begin capturing data
according to the sample rate and number of samples settings specified in the Quick Access toolbar (as

described in Section 3.1 above)
, N
B Please wait... l 2 li?—]

Time consumed.: 0:0:2

Waiting for trigger ...

Cancel [

L oy

Figure 3-4 Capture in Progress

The capture will stop automatically once the trigger has occurred (and once any data occurring after the
trigger has been collected if the trigger position dictates this).

Note: These buttons provide the following options

H Trigger on High
L Trigger on Low
R Trigger on Rising Edge
F Trigger on Falling Edge

Only one of the four buttons may be enabled at a time. To disable all four buttons, click again on the
selected one.

Copyright © Connective Peripherals Pte Ltd 16
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Channel and Trigger Setting

Channel 0

Channel 1

Data View

Channel 2

Channel 3

Figure 3-5 Set Trigger Condition

3.4 Finding Data or Signal Patterns

After capturing data, the search function can be used to easily locate a data pattern of interest. There are
several search features available through the Search menu, and full details can be found in section 4.6.4
(Search Menu and Related Buttons).

D Data
i Trigger
Bar [

ANEN T

Figure 3-6 Search Data or Signal Pattern
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3.5 Analyze and Decode Result

The software also includes decoders for common serial protocols (I2C, One Wire, UART and SPI). These
can be enabled after a data capture run has completed, in order to analyze and decode the captured data.
This feature can be accessed through the Logic Analyzer tab on the menu bar.

Full details of the options available are given in section 4.5 (Protocol Analyzer).

B oo Anslyzer e
He View Device Search Frotocoidnahae  Help
Protocol Selection . ., . s . wi- wwm- * WA 4 BOES BEER
R
Dowtza
Search Function * "
Foerd D | | St Yok
o 2 E CMD Ve N
I 20002 START
N (Cleel) M 7 20002 00002  DEVICEADD— 2»
o 1 &.0002 READ
Setting Area = g N
0 00 00 DATA as
8 Q00l MNALK
Chip } G000 00002  DWTA 55
Selection & 0000 Data Area
§ 00002 Q0002  DATA as
Cosewed Vi .
L DEVEEA Device addvess: Gor | |© 0% (e
1 BYTEADCRESS & Byte Addraes By, | | = R || [OAN :
3 Command Table ' i
% 1) 00002 0002  DATA as
- " 002 NALK
\ Jk $ 00002 Q0002  DATA 55 /

Titne corused: 000

Figure 3-7 Protocol Analyzer
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4 User Interface
This section describes the user interface of the EasyLogicAnalyzer software.

The application window has seven main areas, which are highlighted below. This chapter illustrates how
to use the various options and settings within the user interface.

Menu Bar

i Protocol Analyzer . ..« e .
L4 Quick Access Area

= hu‘l"' 8« (15K ) M v 0% «| [RAW = [lowmel v RS B d (SRR I o
Meen P it
A Pos: 40 BPoxs 3042173 AT an A8 788933 Time amit! us
S?za.l!\e Ar?ﬂ'l i A%507 43%520 43%5%3) 43654 7 436560 43657

6477 43644 0 A3645 3 A6 7

Main Area

HiL
—
RIF
HI
RiF
HiL
RIF

|
i ' Snapshot Area
| Tienne cor 000

Figure 4-1 Screenshot of Main UI
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4.1 Main Area

This area is used to display the waveform data, with a separate trace for each channel. This view
supports 4, 8 or 16 channel waveforms. Once the captured data is displayed, it is possible to scroll along
the collected waveforms and re-size the view.

There is a channel setting area to the left-hand side of the waveform displays. This area contains the
controls for setting the channel name, data display colour, or triggering conditions.

Channel Setting

Channel 0
Channel 1
Data View

Channel 2

Channel 3

HiL
RIF
HlL
RIF
HlL
RIF
HlL
RIF

Figure 4-2 Main Area

4.1.1 Set Trigger Conditions

These buttons allow the trigger condition to be set.

Figure 4-3 Channel Name and Trigger Buttons

The buttons correspond to the following modes:

: Trigger on High Level
: Trigger on Low Level

@ : Trigger on Rising Edge

: Trigger on Falling Edge

Note: Only one button will be selected at a time. The button selected will show as pressed in black. If a
button is currently selected, it can also be de-selected by clicking on it again.

Copyright © Connective Peripherals Pte Ltd 20
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4.1.2 Configure Channel Name and Data Display Color

To configure the channel name and waveform colour, right-click on the name of channel (e.g. the
“Channel 0” part of Figure 4.3) and a pop-up menu will appear:

Change name

Change color

Figure 4-4 Channel Pop-up Menu

By selecting “Change name” from this menu, a change name dialogue will appear and a new name can
be entered.

Figure 4-5 Change Channel Name Dialog

By selecting “"Change Colour”, the color chooser dialog will appear to allow the colour for that channel to
be selected.

Hoex colore
EEEEE
L L
EEEEE
EEEEN
aEE
EEE

Figure 4-6 Channel Color Chooser

4.1.3 Use Mouse Scroll Wheel

If the mouse has a scroll wheel, this can be used to scroll the position forward or backward. Scrolling
wheel with Ctrl Key zooms in and out of the waveforms shown in the display. This allows for zooming in
and out of the waveform quickly, for example zooming out to help find the area of interest and then
zooming in to examine the waveform in more detail.

When zooming in, the zooming is centered on the horizontal position of the mouse pointer. To zoom in on

a particular part of the waveform, position the mouse pointer on the desired part of the waveform, hold
down CTRL and use the scroll wheel to zoom in.
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4.2 Tree View

The tree view allows more than one channel to be combined into a single bus. Initially, each channel is
shown separately with its own name adjacent to each trace. However, where the signals being recorded
are part of a bus, it is helpful to combine them within the analyzer software to display them as a bus.

Channel 0

Channel 1

Channel 2

Figure 4-7 Tree View

4.2.1 Combine Channels to Form a Bus

To combine several signals into a single bus, the following steps can be used:

1. Select the required channels by left-clicking on each channel name in turn in the tree view
area.

Figure 4-8 Select Channels to Form a Bus

2. Right-click on one of the selected channels to display a pop-up menu for bus management,
as Figure 4-9 shows. Then left-click on the "Combine to bus” menu item to create a bus.

Combine to bus
T

Figure 4-9 Combine Channels to Form a Bus
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As shown in Figure 4-10, Channel 0 and 1 are now combined into a new bus called “Bus 1”.
The -’ button next to the bus name can be used to collapse the bus into a single row.

Likewise, the '+’ button can be used to expand the bus again to show the individual channels
within.

Channel 0

Channel 1

Figure 4-10 Expanded Tree View

Channel 2

Figure 4-11 Collapsed Bus View
4.2.2 Delete a Bus or All Buses

To remove the grouping of the signals on the tree view, the following steps can be used.

1. Right-click on the bus to be removed to display the pop-up menu, as shown in Figure 4-12.

Combine to bus

Delete this bus
Delete All bus

Figure 4-12 Bus Pop-up Menu

2. Click “Delete this bus” to un-group only this bus, or alternatively, click “Delete All bus” to
un-group all of the buses which have been created.

Note that when one or more buses exist, it is also possible to un-group all of the existing buses by right-

clicking on a single channel (which is not part of a bus) and selecting “Delete All bus” from the pop-up
menu.
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Combine to bus

Channel Delete All bus

Figure 4-13 Channel Pop-up Menu

4.3 Scale Area

This area sits in-between the Quick Access and Main areas. It is used to display time-based information
about the collected data, the cursor (time marker) positions, and the timing interval between cursors.

In Figure 4-14 for example, the information shown in the Scale area includes the timescale for the
collected electronic signal, the marker position for cursor A, B, T, and S, and timing interval between A, B,
and T.

Note: The cursor S marks the data which a user has searched for. The cursor T shows the trigger point,
where the data had matched the trigger conditions specified. Cursors A and B are user-defined markers
which can be used for reference (e.g. to measure the time between two user defined points).

APom 51917600 BPos: B3MTa40 AT B-T: AR 280 Timie wnrt! us

Scale Area

X N T .;!H?” RISITTA, L ISIFRD, | A%y, SIS RAGMAOD, | SISIAOT, | RISIALF, | GLSIBZD

Figure 4-14 Scale Area and Waveform

To enable cursor A and cursor B, right-click on the waveform to display the pop-up menu, and then left-
click "Move A to here” or "Move B to here” to define the A/B marker position.

Change name
Change color
Mowve A to here

Move B to here

Figure 4-15 Waveform Pop-up Menu
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4.4 Snapshot Area

The Snapshot area is used to show the relative position of the current waveform displayed on Main area
to the entire set of collected data.

B Lcoca . L
o Viw weice  Sewsh  Frotocol Analyzer  Help
® Ehkise) [6v] (BH =) 00 = 0% =) fans) el = W] B [ 1] (SRR I -
Men | Protocol Ansbsee
APos: 2243240 BPos 3042173 AT an A8 788933 Tme anit! us

Current Position
Snapshot Area

|
Tieme comumyed 000 U

Figure 4-16 Snapshot Area

There are two main ways to scroll along the captured data:

- Click the left mouse button on the desired position within the snapshot area. The main display
will then scroll immediately to this point to show the waveforms at this position. For example,
clicking half-way along the snapshot bar at the point circled in red above will cause the main
display to show the point half-way through the entire set of captured data. This method is useful
to move the position close to the main area of interest within the waveform.

- Position the mouse pointer within the area of the snapshot area and use the mouse scroll wheel
to scroll the position forward or backward. The vertical line on the on the snapshot area shows
the current position which is being displayed in the main waveform window. This method is useful
to fine-tune the position of the main waveform window to find the exact part of the captured data
which is required.
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4.5 Protocol Analyzer

The EasylLogicAnalyzer software can decode and analyse UART, 12C, SPI and One-Wire protocols through
the Protocol Analyzer tab.

Switching between the Main and Protocol Analyzer displays can be achieved by clicking on the
appropriate tab. These tables can be found underneath the Quick Access area.

| I Lo Anslyzes =T e
He View Device Search FrotocoiAnahaee  Help

Protocol Selection M «] (08 ! RAR = lskal = *Wl4a4q BONM BEEHS O

<‘> Doectoa Y
- & Dowr
A

Search Functi"on

Soend CMD | | Sewh Ve

e 2an Ew cUD TabeHOTN
( 0.0002 STAST
2

=P 1 00002 00002  DEVICEADE

1 0002 READ
Docads
] 3.0002 ACH

Setting Area

L) C0002 0.0002 DATA as

MNALK

Chip
Selection

DATA
Area

DATA as

Eyte Addrass B (bt

3 Command Table

0.0002 DATA ar

e |

Figure 4-17 Protocol Analyzer

The user interface of the analyzer contains six main panels:
Protocol Selection

This is used to select the protocol which the software will decode within the data stream. It
should be set to match the actual protocol used in the data which has been captured. The
software can decode the "UART", "I2C", "ONEWIRE" and "SPI" protocols.

Chip Selection

Pre-defined decoders are available for some chip types. In these cases, the commands for that
device will be displayed in the command table. For example, if an SPI communication to an
AT93C46 EEPROM has been recorded, then setting the protocol to SPI and selecting AT93C46
from the chip selection panel will show the commands for that particular chip.

If the chip type is not listed, the ‘Generic’ option should be selected in this panel.

Setting Area

These settings can be used to configure the protocol decoder. Note that the controls available
depend on which protocol is selected. Drop-down boxes are used to specify which of the logic
analyzer channels corresponds to each of the signals (e.g. which channel is SCL in an I2C
waveform).
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It includes other settings depending on the protocol, such as the Clock Polarity, CS Polarity, Bit
Order and Clock Phase for SPI.

Note: The following sections give details of the options for each protocol.

The Decode button is then pressed to start decoding of the data.

Command Table

For a pre-defined chip, this table shows the commands associated with particular values, for
example, the Page Program command on an EEPROM chip.

Search Function

This allows searching of the transactions shown in the Data Area below. The desired value can be
entered and the Search Value button pressed. The search can be carried out in either direction
from the current position by using the Up and Down radio buttons.

Data Area

This area shows the decoded data in list form.

4.5.1 12C Decoder

For the I2C decoder, the only settings required are to specify which logic analyzer channel is associated
with each I2C signal and then click Decode to start the decoding.

[2C
5CL |Channe| 1] v|
SDA |Channe| 1 v|

Decode

Figure 4-18 The Setting of I12C Decoder

4.5.2 One Wire Decoder

The 1-wire protocol decoder only requires the logic analyzer channel used for the IO line to be specified
and then click Decode to start the decoding.
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1-Wire
IO |Channel 0 -

Decode

Figure 4-19 The Setting for 1-Wire Decoder

4.5.3 SPI Decoder

The SPI decoder requires the logic analyzer channels used for the CS, SCK, MOSI and MISO to be
specified. It also requires the polarity of the chip select, the bit order, the clock polarity and the clock
phase to be selected.

SPI
% Polarity Bit Oredler
G5 [Chameld ¥ | & pcive Hich & MSE Fist
ACK Chammell = | (O Active Low - LB First
MOST  [Clammelz  « | Clock Folasty Clock Phase
@ [dle Low @ Valid on Leading
MIZ0  |[Chammel2 e High - Valid on Tl
Decode

Figure 4-20 The Setting of SPI Decoder

To configure the SPI decoder,
1. Select the CS channel.

c5 Channel 0 «

2. Select the SCK channel.

SCK Channel 1 =

3. Select the MOSI channel.

MOSI | Channel 3 =
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4. Select the MISO channel.

MISO | Channel 2 ~

5. Select CS Polarity.
CS Polarity
@ Active High
Active Low

6. Select Clock Polarity.
Clock Polasity
@ IdleLow

Idle High

7. Select Bit order.

Bit Order
@ MSB first
LSB first

8. Select Clock Phase.
Cloclk Fhase
@ Yalid on Leading
Walid om Tralling

9. Click "Decode" button to analyze data; the analyzed data will be shown in the data area.

Decode

4.5.4 UART Decoder

In addition to selecting the logic analyzer channels used for the UART, Tx and Rx signals, the baud-rate,
data bits, parity, and MSB/LSB setting must also be specified, then click the Decode button to decode the
UART data.
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UART
TH/RX BitOrder

X @ MSB first
RX © LSB first

Parameters
Baud rate ’300 - ]
Data Bits [ 5 - ]
Pﬂﬂt}’ [E'u'en - ]
Stop_Bits [ 1 - ]

Figure 4-21 The Setting of UART Decoder

4.6 Menu and Quick Access Buttons

The analyzer software has various menus which allow the settings to be changed and to start the capture
etc. for convenience; most of these tasks can also be accomplished using the buttons on the Quick
Access menu. This section covers the menu options and also the equivalent buttons on the Quick Access
menu.

To use the Quick Access menu, click on the required button (for example File) and the toolbar below will
now show the buttons used to carry out tasks related to the File menu, such as Save and Export.
Hovering over a button will bring up a small tool tip to show its purpose.

~ P

B ® @iy @yl Gd_ = )5 vl fns s TH{4Y BE D B EHW O

Figure 4-22 Menu and Quick Access Buttons

4.6.1 File Menu and Related Quick Buttons

This menu provides functions related to the files containing captured data.

i [ New.. Ctrl+N
; B open.. Ctrl+O
| Save

: )y Saveas. Ctrl+S
|ES  Export Ctrl+E

Load Settings

Save Settings

& Print Ctrl+P
;_ Print Preview

‘u Screen Shot Ctrl+W
1= crl+Q
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OB HE O

Figure 4-23 File Menu and Buttons

1. New

Clears the current set of captured data.

2. Open

Opens an existing raw data file.

3. Save

Updates the currently opened file.

4. Save as

Saves currently used data into another file.

5. Export

Exports the data into a .txt or .csv file.

6. Load Settings

Restores the logic analyzer settings from an .ini file.

7. Save Settings

Saves the logic analyzer settings to an .ini file.

8. Print

Prints out the current waveform (screenshot) to a printer.

9. Print Preview

Shows a preview of the waveform to be printed in a preview window with “Print” and “Cancel”
buttons. Click “Print” to print this screenshot and click “Cancel” to close this window.

10. Screen Shot

Saves a screenshot of the waveform to an image file.

11. Exit

Exits the program.

4.6.2 View Menu and Related Buttons

This menu and related buttons provide functions to adjust the channel tree, image zoom, and waveform

views.

Show Trigger Button
Frequency/Time

Zoom-in Crl+X
Zoom-out Ctrl+Z

Show all waveforms

Figure 4-24 View Menu and Buttons
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1. Show Trigger Button

Shows or hides the trigger buttons.

2. Show all waveforms

Zooms out fully to view the entire waveform.

3. Frequency/Time

Switches between Time-based and Frequency-based scales. See chapter 4.3 for further details.
4. Zoom-in

Zooms in on the waveforms displayed in main area. See chapter 4.1 for further details.

5. Zoom-out

Zooms out on the waveforms displayed in main area. See chapter 4.1 for further details.

4.6.3 Device Menu and Related Buttons

The device menu is used to start the capture process and to configure logic analyzer settings.

£ Scan Ctrl+R
@ Getsamples Ctrl+G
Signal »
4%  Device Parameter [
Trigger signal
¢ Reset 2
Device CH Fate Samples Pre-Trig Format Clock

& @ |ESDLa-16 v | (8 =| (15 =] 1M =] [0% ~| [RAW | |Intemal -

Figure 4-25 Device Menu & Buttons

1. Scan

This scans for the logic analyzer hardware. If the hardware is connected after the
EasyLogicAnalyzer software was started, the ES-DLA-8/16 may not be detected by the software.
This button can be used to detect the hardware.

2. Get samples

Starts the capture of logic signals. If no trigger is specified, the capture starts immediately. If a
trigger is specified, this button arms the analyzer to wait for the trigger condition.

3. Signal

This item includes the following sub-menu:

4 Channel
Bar color

1= Merge Channel

Figure 4-26 Signal Sub-Menu
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3.1 Channel

This menu item opens a channel name and color editor. In here, the name and colour can be
configured for all channels. As mentioned in section 4.1.2 (Configure Channel Name and Data
Display Color), each channel can be edited individually, but this option allows all of the channels
to be configured at the same time.

-
. Edit channel's name and color l = | %I

Channel 0 I Change color ] [ OK j

Channel 1 [ Change color ]

Channel 2 ‘ Change color

Channel 3

Change color

Channel 4

i

Change color ]

Channel 5 [ Change color ]

Channel 6 ‘ Change color

Channel 7 Change color '

Channel 8 Change color ]

Channel 9 [ Change color ]
Channel 10 ‘ Change color '
Channel 11

Change color '

Channel 12 Change color ]

i

Channel 13 [ Change color ]
Channel 14 ‘ Change color '

Channel 15

!

Change color ’

Figure 4-27 Channel Name and Color Setting Editor
3.2 Cursor Color

This menu item opens a cursor (marker) editor, where the colours of the A, B, and T cursors can
be selected.
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r B Y
I8 cdit bar's color w

[ Change color ] { Change color ] Lchange color 1

Figure 4-28 Cursor Color Editor
3.3 Merge Channel

This menu item opens the bus management editor for the waveform display. This provides
similar functionality to the tree view in section 4.2, where channels can be merged into buses or
buses can be un-merged, but allows all of the channels to be edited from a single menu.

r R
. Merge channels to bus l = ' Iél

["] Channel 0 [ Merge ]

[7] channel 1 | Delete all bus ]

™1
}

] Channel 2 [ oK ]

[~] Channel 3
[~] Channel 4
|| Channel 5
[ 7] channel 6

[~] channel 7

O

Channel 8

Channel 8

O O

Channel 10

Channel 11

O O

Channel 12
[7] channel 13
[7] channel 14

[7] channel 15

Figure 4-29 Bus Management Editor
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4. Device Parameter
This menu item contains several options to configure the ES-DLA-8/16.
Channel number k

Sample rate »

Mumber of samples  »

Pre-Trig »
Clock 4
Edge 3
Data format »

Figure 4-30 Device Configuration Sub-menu
4.1 Channel humber

This selects how many channels are actually used. Selections of 4, 8 and 16 channels are
possible. This setting affects the maximum useable sample rate available. Higher sample rates
are available with smaller numbers of channels.

4.2 Sample rate

This allows the sample rate to be configured. Rates between 25K and 30MHz are possible, but the
actual range available also depends on the number of channels used. It is possible to set 30MHz
for 4 channels, 15MHz for 8 channels and 7.5MHz for 16 channels.

4.3 Number of samples

This defines how many data samples are collected. Sizes between 1MBytes and 1GBytes are
possible.

If no trigger has been set, the capture will begin immediately and will run until the specified
number of samples has been collected. If a trigger condition has been set such that data is to be
captured after the trigger point, the capture will continue until all of the required data has been
captured.

Note: While using the highest sample rate and a high number of samples, the samples may not
be captured successfully. In this case, it is suggested to set a lower number of samples.

4.4 Pre-Trig

This defines how much data is collected before a trigger condition is met, and therefore whether
the trigger point lies at the beginning or the end of the captured data. It can also be set to 25%,
50% or 75% to capture some data before and some data after the trigger.

Settings of 0%, 25%, 50%, 75% and 100% are available.
4.5 Clock

This selects which clock source should be used for the sample rate calculation and data
acquisition. Internal or External can be selected.

If using an external clock, an external clock source should be connected to the ES-DLA-8/16 and
the edge setting below is used to define whether the active edge is the positive or negative edge.
The sample rate setting should be consistent with the external clock rate.

Note: The external clock rate may have a maximum +£5% deviation to its claimed frequency.
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4.6 Edge

This configuration option applies when an external clock is selected as the sampling clock. It
selects which edge of the incoming clock is used for the sampling of the data (positive or
negative)

4.7 Data format

The ES-DLA-8/16 supports two data format modes: Raw and RLE. The user can select which
mode to use.

RAW mode sends each sample individually to the software. The Run Length Encoding mode
compresses consecutive samples which have the same data value. It can be more efficient where
the data has a lot of repetitive values.

5. Trigger Signal

This item opens the trigger condition editor. This provides the same function as the individual
channel trigger buttons described in section 4.1.1, but provides controls for all channels at the

same time.

[ B cdit trigger conditions —
Channel 0 [ 3 ] | L J | R J { F | | 2 )
Channel 1 ( H J | L J { R J [ > | concel |
Channel 2 [ 3 ] | L J | R J { F |
Channel 3 [ 3 ] | L J | R J { F |
Channel 4 [ 3 ] | L J | R J { F |
Channel 5 [ 3 ] | L J | R J { F |
Channel 6 [ 3 ] | L J | R J { F |
Channel 7 [ 3 ] | L J | R J { F |
Channel 8 [ H ] [ L J | R J F |
Channel 9 [ H ] [ L J | R J F |
Channel 10 ( b ] [ L | R J = |
Channel 11 ( b ] [ L | R J = |
Channel 12 ( b ] [ L | R J = |
Channel 13 ( b ] [ L | R J = |
Channel 14 ( b ] [ L | R J = |
Channel 15 ( b ] [ L | R J = |

Figure 4-31 Trigger Condition Editor

: Trigger when signal is at logically high level

: Trigger when signal is at logically low level

: Trigger when signal has a rising edge
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L] : Trigger when signal has a falling edge

6. Reset

This menu allows the application defaults to be quickly restored.

©  Signal
©  Device Parameter
©  Trig-signal
Figure 4-32 Reset Menu

6.1 Signal

This option restores application default settings for all channel names and colors.

6.2 Device Parameter

This item restores application default settings for the device parameters.

6.3 Trig-signal

This item restores application default settings for trigger conditions, i.e., no trigger condition set.
6.4 Quick Access Menu

For quick access to the device parameters shown in this section, the buttons on the “Device
Parameter Quick Access Bar” can be used.

Figure 4-33 shows the bar when used with internal clocking.

— ] Dievice CH Fate Hamples Fre-Trigz Format Clock
= ® [gspuacte v (8 v [5M  ~| (14 ] (0% +| [RAW v [Itemal v

Figure 4-33 Device Parameter Quick Access Bar (1)

Select which connected ES-DLA-8/16 is used (in this case a 16-channel ES-DLA-16).

Select how many channels are used in the current capture (8 in this case).

Select the sample rate (15M samples / sec in this case).

Select how much data should be collected (1M samples in this case).

Select pre-trigger (in this case, 100% data is collected before the trigger).

Select the data format (RAW is selected)

Select the clock source (Internal clock is used here)

Figure 4-34 shows the bar when the external clock is enabled. An additional Negative/Positive
option appears to allow the selection of the active edge.

Nounkowhre

— _ Dewice CH Fate samples Pre-Trig Format Clock Clock Edge
= ® [Eyoras v (B v (1M | (1M <] (0%~ [R&W v | [Extmel v || [Hegative |

Figure 4-34 Device Parameter Quick Access Bar (2)

8. In this case, the ES-DLA-16 will do sampling at the negative edge of the external clock signal.
Note that it allows to manually input the sample rate for external clock. Only pure number
and unit prefix ‘M’ and ‘K’ are allowed for the input. For example: 28800, 5K or 10M.
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4.6.4 Search Menu and Related Buttons

These functions are used to search for certain signal patterns.

B Data
il Trigger
Bar k

ANEN

Figure 4-35 Search Menu and Buttons
1. Data

When working with bus-type data (parallel, 4-, 8-, or 16-bit type), this function can be used to
search for a particular value on the bus.

. Learch wandoa PN !_

8¢ rurer

4-bit & 8-bit 16-bat

ke ot
Search Data z Bin Dec “ Hex Searon Next
ot format: xv, xx papesind by mrea)
Ignore bt Oose
Chansel 0 Chasael 4

Channel 1 Chamnel 5 Chaumed 9 Channe

Chansel 2 Chasael & Chasusd 10 Chasnol 14

Chansel 3 Chasnol 7 Channel | Chasuol |

Figure 4-36 Search Data Dialog
First, select how many channels are used for the search. The setup must match the “Device”
menu->"Device Parameter”->"Channel Number” setting.
Bit number
o 4-bit @ B8-bit O 16-bit
Figure 4-37 Configure Used Channel for Search

The data to be found can then be entered in the “Search Data” input box. The base type of the
data value entered should also be specified (Bin, Dec, or Hex).

Value format

Search Data: | < ©Bn  ODe ©He

Figure 4-38 Search Data Input Box

”

The “Search Prev.” or “Search Next” buttons can then be used to do a forward or backward

search.
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When the search is complete, the Close button allows the dialog to be closed.

Note: Sometimes, only certain bits of the data are relevant in the data to be searched for.
Channels can be ignored in the search by ticking the Ignore Bit box and then selecting the
channels to be ignored.

7 Ignore bit
VI Channel 0 Channel 4
v Channel 1 Chanuel 5
| Channel 2 ¥ Channel 6
| Chanxnel 3 /! Channel 7

Figure 4-39 Ignore some bits in Search
2. Trigger

This function can perform search based on the signal pattern. This operates in a similar way to
the setting of a trigger condition when collecting data. The Trigger Search Window will appear
when this is selected from the menu.

ﬁ. Trigges semch wndow T )
Condtonharvel a 1 2 3 . 5 g 3
Corditon 1 u " " " " N n N
o)
Corditon 2 N " " “ N " n N
Sl rex Cose
=

Figure 4-40 Search Signal Pattern

First, set the Condition 1 state by left-clicking the button for each channel. Each button will cycle
through “N”, “"H”, “L”, “R"”, “F” on each click,

Then, click the OR/AND button to cycle through the OR/AND options. This defines how the two
conditions are combined,

Then, set the Condition 2 state as required.

The states for the channel condition buttons are defined below:

: Not-used channel in this search
: Search high-level state for this channel
: Search low-level state for this channel

: Search rising edge for this channel

HEtEE

: Search falling edge for this channel
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’

Once the Condition 1, Condition 2, and OR/AND settings have been made, use the “Search Prev.”
or “Search Next” to do forward or backward searches.

Once the searching is completed, click the “Close” button to close this dialog.

When the selected trigger pattern or data is found, a search cursor will show up in the main area,
to mark the data position visually.

FiguE74-41 Search Cursor Marks the Expecigd Pattern or Data
3. Bar

This menu helps to quickly find the cursors.

B ABar Alt+A

E-Bar Alt+B
i Trig-Bar Alt+T
E  Search-Bar Alt+5

Figure 4-42 Bar Sub-menu for Cursors/Marks
3.1 A-Bar

This will move cursor A into sight.

3.2 B-Bar

This will move cursor B into sight.

3.3 Trig-Bar

Copyright © Connective Peripherals Pte Ltd 40



ES-DLA-8/16 User Manual
Version 1.3
CcONNECTIVE B PERIPHERALS

Document Reference No.: CP_000046 Clearance No.: CP#036

If there is a trigger condition for the collected data and the trigger-point exists, this will move
cursor T into sight.

3.4 Search-Bar

If a search has been performed, and the data or pattern is found, this will move cursor S into
sight.

4.6.5 Protocol Analyzer and Related Buttons

This menu and related buttons allow access to the respective protocol decoders. More information can be
found in section 4.5 (Protocol Analyzer).

BE, [2C Alt+1
g=  OneWire Alt+2
sa SPI Alt+3
U UART Alt+4

Figure 4-43 Protocol Analyzer Menu and Buttons

4.6.6 Help Menu and Related Buttons

This function provides access to the help and about information.

& HTML Help
© about... Ctrl+A
&9 UsB Instruments website

Figure 4-44 Help Menu and Buttons
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5 Contact Information

Global Headquarters - Singapore

Connective Peripherals Pte Ltd

178 Paya Lebar Road
#07-03
Singapore 409030

Tel: +65 67430980
Fax: +65 68416071

E-Mail (Sales) sales@connectiveperipherals.com
E-Mail (Support) support@connectiveperipherals.com
Web Site URL http://www.connectiveperipherals.com
Web Shop URL http://www.connectiveperipherals.com
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