
Debugging withSignalTapII:
Quartus EmbeddedLogic Analyzer
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SignalTap II Embedded Logic Analyzer

� Captures the logic state of FPGA internal signals using a
defined clock signal

� Gives designers ability to monitor buried signals
� Connects to Quartus II software through FPGA JTAG

connection
� Captures real-time data

� Up to 270 MHz

� Is available for free
� Installed with full subscription or web edition
� Installed with stand-alone programmer
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When to Use SignalTap II ELA

� No external equipment available

� Design targets FPGA

� Additional device resources available for analyzer
� Logic blocks

� Memory blocks

� Faster data acquisition speeds

� JTAG connection available

� Performing functional debug
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How Does it Work?
1.Configure ELA
2.Download ELA into FPGA

along with design
3.Start running ELA
4.Defined trigger event(s)

occur(s)
5.Samples and stores

internal signal states in
device memory

6.Captured samples
transferred to Quartus II
software through JTAG
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SignalTap II Design Flow

1)Use SignalTap II file (.STP) (recommended)
 Use Quartus II GUI
 Configure STP details manually
 STP separate from design files
 Connect ELA to signals in any level of hierarchy

or

2)Use MegaWizard®Plug-In Manager
 Instantiate directly into HDL
 ELA tied directly to signals in RTL
 See Appendix for more details
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Using STP File

1.Create .STP file
• Assign sample clock
• Specify sample depth
• Assign signals to STP file
• Specify triggering
• Setup JTAG

2.Save .STP file & compile with design
3.Program device
4.Acquire data
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1)  Creating a New .STP File

� To create a .STP file
� Method 1

� Toolsmenu SignalTap II Embedded Logic Analyzer

� Method 2
� SelectNew(File menu)
� OtherFilestab
� SignalTap II Logic Analyzer File

� Default file name will be stp1.stp
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Main .STP File Components
JTAG Chain

Configuration

Instance Manager

Signal Configuration

Node List

Design Hierarchy
Data Log (store sets of
settings and results)



Instance Manager

� Selects current ELA or Power-Up trigger
(described later) to setup/view

� Displays the current status of each instance

� Displays size (resource usage) of ELA

� Enable incremental compilation

� Run and control instances
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Signal Configuration
� Manages data capture &

signal configuration
� Sample clock

� Sample depth

� Trigger position

� Trigger-in & trigger-out

� Manages data capture &
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� Trigger-in & trigger-out
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Circular Buffer

� Data is circled (more like FIFO) through acquisition buffer until
trigger event occurs

� After trigger event occurs, post-trigger data is collected until
buffer fills up

12Presented by Abramov B.



Example: Circular Buffer
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� Acquisition buffer is segmented into smaller, user-defined blocks

� Example: 4K buffer is segmented into 4-1K segments
� Data is circled through acquisition buffer until trigger event occurs

� When trigger event occurs, post-trigger data is collected until
segmentfills up

� Process repeats until all segments are filled

� Use for repeating trigger events

Segmented Buffer

Segment 1 Segment 2 Segment 3
Trigger Event

� Acquisition buffer is segmented into smaller, user-defined blocks

� Example: 4K buffer is segmented into 4-1K segments
� Data is circled through acquisition buffer until trigger event occurs

� When trigger event occurs, post-trigger data is collected until
segmentfills up

� Process repeats until all segments are filled

� Use for repeating trigger events
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Example:  Segmented Buffer

15Presented by Abramov B.



Triggering
� Trigger levels

� Indicate up to 10 trigger conditions

� All must occurin orderfor data to be captured

� Trigger-in
� Any I/O pin can trigger analyzer

� Behaves like trigger level “0”

� Createsauto_stp_trigger_in_npin by default
for assignment in Pin Planner

� Trigger-out
� Output signal indicates when a trigger pattern

occurs

� Createsauto_stp_trigger_out_npin default for
assignment in Pin Planner

� Latency delay usually indicates number of clock
cycles after actual trigger event
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STP File Node List & Waveform Viewer

Setup tab

Data tab
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Basic Triggering
All signals must be

true for level to cause
data capture

Enable or disable
individual levels

Right-click to
set value
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� Graphical tool to create advanced boolean triggers

Advanced Trigger Window

Node ListNode List

Object
Library

Trigger Condition Editor
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Mnemonic Table
� Allows a set of bit patterns to be

assigned user-defined names
� Right-click in the Setup tab of an STP

file & selectMnemonic Table Setup

� Select Add Table

� Select Add Entry

� Created table must be specified for
bus or group of signals in Node List
(Right-click bus or group & select
table inBus Display Format)

� Example: state machines,
decoders/encoders
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2)  Save .STP File & Compile

 SignalTap II Logic Analyzer control in Settings
Assignments Settings
Specify the SignalTap II file to compile with project


