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Quartus Prime — HW debug

1. Exercise goals

a. The use of IP components in the construction of digital circuits
b. Testing the prototype on the FPGA platform
c. Use of integrated analyzers

2. Preparing the debugging interface
[!] Open the Quartus project Prime prepared in the previous exercise (lab5)

Open Signal Tap Logic Analyzer from the Tasks window

Full Design b aj

Task Time

’ Sirmulate Design

-

On-chip Debugging

™ Signal Tap Logic Analyzer

B Edit Settings

Edit Settings
& |n-Systemn Memory Content

#" Signal Tap Logic Analyzer - D:fsemestry/Quartus/lab5/lab5 - dds_200M - [stp1.stp]*

FEile Edit View Project Processing Tools Window Help

|‘3e;|ch Intel FPGA .

= H = LN 2 )

Instance Manager. "5 ¥)| @ |E] Addnodes to the current instance * | JTAG Chain Configuration: |JTAG ready x
Instance Status Enabled LEs:0O Memory: 0 Small: NA Medium: NA
Hardware: | USB-Blaster [USB-0] v Setup...
auto_signaltap_0 Not running v 0 cells 0 bits NA NA
Device: @7: 10M50DA[ [ES)/10M! ~ Scan Chain
=>> | S0F Manager. .i. lﬂ
] »
auto_signaltap_o Lock mode: | =" Allow all chan ges A Signal Configuration: X
Node Data Enable I Trigger Enable | Trigger Conditions ‘ =
Clock:
Ty Alias | Name ° | ° 1V Basic AND ~ | oc
( Double-click to add nodes FN. b

Add signals (double-click in Setup) to the settings window using Node Finder

Add all SW and phase_next signals to the Node list
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A MNode Finder

b dds_200M:prog_gen
* clk_ip:clk_ip_inst
~ altpllaltpll_component
b clk_ip_alt.. generated

Named: |*
Matching Modes: M =
Name T Assignments

top_dds_200M

L'
.C. sw[0]~input Unassigned
C’ sw[1]~input Unassigned
C’ sw[2]~input Unassigned
C-. sw[3]~input Unassigned
C-. sw4]~input Unassigned
.C. sw[5]~input Unassigned
.C. sw[6]~input Unassigned
_C. ~QUARTUS__TED GND~l Unassigned

=

e

= List i
Modes Found:

Name T AT
swl0]~input Una:
sw[1]~input Una
swl2]~input Una:
sw[3]~input Una:
swl4]~input Una:
sw[5]~input Una:
swlB]~input Una:

dds_200M:prog_gen|phase_next[0]~56 Una
dds_200M:prog_gen|phase_next[1]~58 Una
dds_200M:prog_gen|phase_next[2]~60 Una
dds_200M:prog_gen|phase_next[3]~62 Una
dds_200M:prog_gen|phase_next[4]~64 Una!
dds_200M:prog_gen|phase_next[5]~66 Una
dds_200M:prog_gen|phase_next[6]~68 Una
dds_200M:prog_gen|phase_next[7]~70 Una!
dds_200M:prog_gen|phase_next[8]~72 Una

dds_200M:prog_gen|phase_next[9]~74 Una:~
(L]
] b
Insert Close
Perform signal grouping using the context menu (RMB)
Instance Status Locate Node
auto_signaltap O Mot running
Ungroup
1 Ungroup Mested Groups
Rename
auto signaltap_o
Mnemonic Table Setup...
Node
Type | Alias | Name Create Signal Tap List File
[ ~-
sw[0]~input
- < [0] Invert Signal
Align Left
B sv[3]~input ® Align Right
swl4]~input
Pre-Synthesis Node
sw[B]~input * Post-Fit Node
dds 200M.prog gen|phase next[0]~]
| - prog_genlp - M5B on Top, LSB on Bottom
dds_200M:prog_gen|phase next[1]~]
- e - LSB on Top, M5B on Bottom
A% Data | &% Setup
Bus Display Format
auto_signaltap_0 Lock mode: | =" Allow all changes B
Node Data Enable | Trigger Enable | Trigger Conditions
Type Alias| Name 63 63 1| Basic AND ~
S #- sw(0.6] v v xxh
g@ +-dds_200M:prog_gen|phase_next[0..55] v v OGO

M.Kropidtowski — v.1.a



Set the sample memory depth to 8k and the sample clock to main_clk

Signal Configuration: X
Cluc@in_clk{ w
Data

Sample dE type: | Auto

-

Segmented: | 2 4 K sample segments

Nodes Allocated: (@ Auto Manual: 63

Pipeline Factor: | O

[!] Save changes to tap_1.stp

[!] Run the system recompilation and generate a new bitstream for programming the FPGA

" Signal Tap Logic Analyzer - Dysemestry/Quartus/lab5/lab5 - dds_200M - [tap_1.stp]

File

A c “8GD. 0

Edit Wiew Project Processing Tools Window Help

-.‘3

Enabled
Not running v

Status LEs: 1264 Memory: 516096 Small 0f0

0 blocks

Instance

! autu_signaltap_ﬂ 1264 cells 516096 bits

3. Prototype testing

[!] Program the system using the Signal Tap Logic Analyzer
Set the dds_200M.sof programming file in the JTAG Chain Configuration interface

|

#" Signal Tap Logic Analyzer - Difsemestry/Quartus/lab5/lab5 - dds 200M - [tap_1.stpl*
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Eile Edit View Project Processing Tools Window Help Search Intel FPGA .
m H " 68 > 7 0
Instance Manager: 5 B[ | || |E| [iInvalid JTAG configuration X | JTAG Chain Cenfiguration: | JTAG ready *
Instance Status Enabled LEs: 1264 Memory: 516096 Small 0/0 Medium: 63182 L
Hardware: | USB-Elaster [USB-0] ~ Setup.
auto_signaltap 0 Not running v 1264 cells 516096 bits Oblocks 63 blocks q
Device: @1: TOMS0DA(|ES) 11 hain
>> | SOF Manager. i 0
1 b
trigger: 2024/05/12 20:02:10 #1 Lock mode: | 27" Allow all chan, ;e/_\' Signal Configuration x
Node Data Enable | Trigger Enable /I'rigger Cond iliork ) =
Type | Alias Name 63 63 1V Basic AND ~ Clock: |main_clk
[ w0 6] v v Xxh Data
E‘ - dds_200M:prog_gen|phase_next[0..55] v v )(?()()(XXK)()Q&
-v.la 34



['] Start signal measurement without setting trigger conditions
( Trigger Condition in the Setup window = XX)

X | JTAG Chain Configuration: | JTAG ready

Instance Manage B | || Rready to acquire

=
Instance Run Analysis - F5 Enabled LEs: 1264 Memory: 516096 Small: 0/0 Medium: 63/182 Large: 0/0
Hardware: | USB-Blaster [USB-0]  ~ Setup.
auto_signaltap 0 Not running v 1264 cells 516096 bits Oblocks 63 blocks 0 blocks

Device: @1: 10M50DA([ESY 11 ~ Scan Chain

>> | SOF Manager: |#% | [ | 5/dds_200M.sof

log: Trig @ 2024/05/132 20:10:31 (0:010.2 elapsed) #1

Type | Alias ‘ Name I“ 303 13P4 13P5 1 BPE 1307‘
S | |Fswlo.g] 02h

i swlg]~input

Y sw[1]~input

5 swl2]~input

Y swl3]~input

*‘ sw4]~input

Y sw[S]-input

*0 swlB]~input

& # dds_200M prog_gen|phase next[0 55] 2408RA52182DC28N i 2FEEAFF774B0A0D i 390 17AAFFEEE1ED i 44408s7ACEDG00N

7 pata | & setup

Task A

e Test pattern triggering and signal level triggering
e Modify the ILA settings to measure the output signal ( fout ).
e Measure and calculate the fout frequency for SW ="000010"
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