1 FPGATELIARA U

f£ FPGA JTRdREd, LW RERI07H ERAT A8, B2 R EIER, ERRHE. Elﬂ?i:*)iiﬂiiﬁ?%&
WS, SPEURMEEA AR IXIHEATELED) Xilink B9 R LT EL MK, ELMIKEE FPGA Ligirid iR
MPE aFrIE S, ARJEiEN USB e 4 s 3 B L.

AR 2 T A AR IR v RTL B RIRIM MG S, ZR& @57 Debug core, SEILFFAES” bit Ji
A%, RER bit AT debug S, EARMEL.

11 IRFHRAKES

7F RTL VRS, 25 A8 P A R4 5 5 B AT 48 i (*mark_debug = "true"*).
Eotn, FRATAEZELE FPGA MR %K debug 155 . PC B MIBILE 27 1708, FHE a0 BLIXFEX B .

{fdebus interface
depug 1nierface

' (#mark_debug = Ttrume"#)output [31:0] debug_wh_pc;

E wire inst_ex_dib;
' (kmark_debug = "true™*)output [3 0]  debug wh_rf wen; E (#mark_debug = 'true'*)rek [31:0] inst_pe_r;
E (#mark debug = "true”#*joutput [4 :0]  debug wh_rf wrum: | rop [31:0] inst_code_r;
! (kmark_debug = "truwe"#)output [31:0] debug wh_rf wdata;
B
(1) PSR () U PC %475
g fep  LoLl.ug Leu :pgu_udes,
5 E reg [31:0] led_rgl_dats;

E #mark_debug = 'true'*)l reg [31:0] num_data;
wire [31:0] switch_data;
a ! wiva 11T hin lraw Adsta-

(3) IMHHIL 25 77 2=
BOESERUA, AT LUBATER S T o

1.2 ZEIHEIL debug

FELRE e A, 5L debugs
s TR synthesis->Open Synthesized Desgin->Set Up Debug.
¥ SYNTHESIS
P Run Synthesis
~ (Open Synthesized Design
Constraints Wizard
Edit Timing Constraints
t?} Report Timing Summary
Report Clock Metwarks
Report Clock Interaction

Report Methodology



bt e 2 BN A, s Next:

-
§ SetUp Debug- ﬁ

Set Up Debug

VIVADO!

HLx Editions

This wizard will guide you through the process of

1. Choosing nets and connecting them to debug cores.
2. Associating a clock domain with each ofthe nets chosen for debug.

3. Choosing additional features on the debug cores like Data Depth,
Advanced Trigger mode and Capture Control.

Mote: This setup wizard does not apply to the VIO, IBERT or
JTAG-to-AXl-Master debug cores. Please refer to Vivado Design Suite User
Guide: Programming and Debugging (UG908) for further instructions on how
to use these IPs.

& XILINX

ALL PROGRAMMARLT.

@ +F—%(B F Cancel
B 5 2 71 HAELT) Debug 15 2., s Next

I B 0 T

-
¢ SetUp Debug ﬁ
e

Nets to Debug

The nets below will be debugged with ILA cores. To add nets click "Find Mets to Add™. You can also ‘
select nets in the MNetlist or other windows, then drag them to the list or click "Add Selected Mets”.

Find Mets to Add...

= E—&(B)

(2)

Q = = m + = o
Mame Clock Domain Driver Cell  Probe Type

» I7# u_cpuldebug_wb_pc (32) clk_pllfinsticpu_clk  FDRE Data and Trigger

s J7# u_cpuldebug_wb_rf wdata (32)  clk_pllfinsticpu_clk  LUTE Data and Trigger

»  J7# u_cpuldebug_whb_rf_wen (4) clk_pllfinsticpu_clk  LUTS Data and Trigger

» 7 u_cpuldebug_wb_rf_wnum (5) clk_pllfinsticpu_clk  FDRE Data and Trigger

s J7# u_cpulu_fetchiinst_pc_r(32) clk_pllfinsticpu_clk  FDRE Data and Trigger

»  J7# u_confreg/num_data (32) clk_pllfinsticpu_clk  FDRE Data and Trigger

Mets to debug: 137

Cancel




TR AR B AN fl i d k) 88, a5 Next CRE s T LL/AiE “ Advanced trigger” ) -

’

Set Up Debug
= il

ILA Core Options

Input pipe stages: 0

Sample of data depth: | 1024

Choose features for the ILA debug cores.

Trigger and Storage Settings

B AR

A

/| Capture control 7R 35 EL A7 25 At a R E— ]
Advanced trigger
@ = F—&(B) Finish Cancel
){—:_‘\I:J:T Finish:
- _ _S
Set Up Deb
fo *F1 P DO o s, i =
Set up Debug Summary
VIVADO!
HLx Editions € 0 debug cores will be removed
€ 1 debug core will be created
€ Found 1 clock
< Openin Debug layout
ALL PROGRAMMABLE To apply the above changes, click Finish
Cancel

@

< E—&(B)




1.3 SEBHA7= bit W

1E 1.2 F5e e & Bl N - S, B3 45 Generate Bitstream:

Flow Navigator

4
g1
~

v SIMULATION

Run Simulation

~ RTL ANALYSIS
~ (pen Elaborated Design
Report Methodology
Report DRC
Report Moise

"1 Schematic

v SYNTHESIS

» Run Synthesis

> Open Synthesized Design

~ IMPLEMENTATION

P RunImplementation

> Openlmplemented Design

v PROGRAM AND DEBUG

I ¥ Generate Bitstream I

gﬁtﬂﬂﬂ?ﬁﬁr A Save:

SYNTHESIZED DESIGN * - synth_1 | xc7a200thg676-2 (aciive)

Sources

- |

Netlist

w

JF  data_sram_addr (32}

-

I data_sram_wdata (32)

w

JIF der_reqbus (R)

w

Jr# debug_wb_pc (32)

w

Jr#  debug_wb_rf_wdata (32)

Bus Net Properties

Jra debug_wb_rf_wdata

General Scalar Nets

?2_00
o - @ a H &

Schematic » confregv X

~

__________________________________________________________ Lo

soc_axi_lite_topv %

Is132r_topw

8] + c

G0 Cells

%S

55 10 Par

Tcl Console Messages Log

Q X 2 % + &
MName
~ $F dbg_hub (labtools_xsdbm_u3)
~ fF u_ila_0 (labtools_ila_vd)
> B clk(1)
> B probe0 (32)
> B probet (32)

Nahna Carac Nahin Klate

Reports

Design Runs

Driver ...

_____________________________________________________ Tiata and Trinoer. s

Debug X

Driver... Probe Type

Data and Trigger

Data and Trigger

-
4 Save Project

Data to Save

o Save project before generating bitstream?

¥ Synthesized Design - constrs_1 - soc_lite xdc

Dont Save Cancel

WA JEEeaR S, 4R fiddy OK B Yes BIR] o XIS b N5 224 77 bit SCFIIRARE 1, i Vivado 5t H
(f) synthesis design St Al LAOCH] 1o WIARRBLLL N AR, MR BEDVEARRER, SIRTERAZ 7RK, BERTIAEH

SRURPERIAT

Tcl Console

a = =

Messages ® Log

Y B @
information.

@ Implementation (2 errors)

~ & OptDesign (2 errors)

Reports Design Runs

| 0 Error (19} Warning (328)

© Info (415)

(D Status (58) Show All

(1] xivado 12-4473' Detected error while runninﬁ simulation. Please correctthe issue and retgthis ogeration.

7

‘E:floongsonfarch_ucas/17-18/lab6/ucas_CDE_axi_v0.1/ucas_CDE_axi_v0.3_reffmycpu_axi_verify/run_vivado/mycpu_prj1/mycpu.simisim_1/behavielaborate.log’ file for more

-00o
&

1] [Chipscope 16-302] Could not generate core for dbg_hub. Aborting IP Generation operaion. The current Vivado temporary directory path,
E:lloongson/arch_ucas/17-18/labbiucas_CDE_axi_v0.1/ucas_CDE_axi_v0.3_refimycpu_axi_verify/run_vivado/mycpu_prj1/mycpu.runsimpl_1/XilNivado-10160-PC-2016022800
4’ is 163 characters. Errors on the host O3 will occur when trying to insert logic for debug core "dbg_hub’ when temporary directory paths exceed 146 characters. Please move

this Vivado project or the Vivado working directory to a shorter path; alternately consider using the O3S subst command to map part of the path to a drive letter.

P ———

] [Chipscope 16-307] Implementing debug core dbg_hub failed due to earlier errors.




1.4 T bit A debug X4

TETERE 1.3 1), 2Rk bit WSO AR Itx SCfF. X B, $T7F Open Hardware Manager, i%E#:4f FPGA
FF RS, %48 Program device, 1 FE. HBMEL T bit WSCHFERE Itx . %8 Program, ZE£F T 5¢ .

‘ HARDWARE MANAGER - localhostiilin:_tcfilinyPort_#0003.Hub_#0003

o There are no debug cores. Program device Refresh device

Hardware 2 | .

=
b
"

Program Device .

Select a bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream ‘
programming file.

Lilariware Davice BEronaitic 5

Bitstream file: _verifyrun_vivado/mycpu_pritmycpu.runsfiimpl_1/soc_axi_lite_top. bit

Debug probes file: | _verifyrun_vivado/mycpu_prjt/mycpu.runsfimpl_1/soc_axi_lite_top.Itx

| Enable end of startup check

o,
(?) Program Cancel

1.5 s
E FaksE s, vivado TN, ZELVABEARTE hw_ila_1 FL0 T,

HARDWARE MANAGER - localhostixiling_tcfiXilingPort_#0003.Hub_#0003 ?2
Hardware ?2 00 X hw_ila_1 200 X
Q = v > » n bl Waveform - hw_ila_1 2 _ 0%
MName Status w o + » > » EB B @ o & 4 r »

= f‘_’ - +
~ Ee wlin_tef)ilingPort_#0003.Hu..  Open £ ‘-
5] .
~ {8 xc7a200t_0(2) Programme = ILA Status:Idle
=
& XADC (System Monitor) § Name Value .

. 5 hw ila 1(u ila 0) ) Idle . gl © may confreqinum daatm] |
Hardware Device Properties ?2 _ 00O X _ < > <
 xc7a200 0 o Seitings - Status x 2 _ [  TriggerSetup-hw_ila_1 % Capture Setup - hw_ila_1 2 _ 0O
Name: Xc7a200t_0 z » » N + D,

Part: xc7a200t @
1D code: 13636093 Core status
- Press the + button to add probes.
| ¢ M ldle Waitit .,
General Properties ¢ *
TciConsole  x Messages | Serial O Links | Serial IO Scans 2 DO

v | - _
Q = £ Il B B m
| INFO: [Labtosls 27-2302] Devics xcTa200t (TTAG device index = 0) is progranmed with a design that has 1 TIA core (s).
" rafrazh hw dewics® Time (=1° enn = 00007 0R elan=esd = 000009 Memarw (MR1° meale = 1805 AN? - #ain = 0 000

<



hw_ila_1 5 2539 34 G, 20

hw_ila_1

> » BB a q

L]

L4

a +

ILA Status:Idle

Dashboard Options

?3d 00X
Waveform - hw_ila_1 . L 2?2 _0OX
R K
N L IR L) &

Settings - hw_ila_1 Status - hw_ila_1 x 2 _ 0O Trigger Setup - hw_ila_1 x Capture Setup - hw_i
s > » H + >,
ldle Waiting for Trigger Post-Trigger Full - ¥§ % 1:‘:1‘11' EE: ,
SR E, YEREE
ure status i BN X FrRAsEIdle
findow 1 of 1 Window sample 0 0f 1024  Total sample 0 of 102
Idle Idle Idle

B, BATHEAEA T A XERBUE Al A 5. Pril il 2 AF
SE Ml A S A R B A A7 A%

Add Probes

Search:

u_cpu/debug_wb_pc_1[0:0]
u_cpuidebug_wb_rf_wen[3:0]

u_cpuiu_fetchfinst_pc_r[31:0]

u_ila_0_debug_wb_pc[31:3]

Trigger Setup - hw_ila_1 »x Capture §

- O
u_ila_0_debug_wb_pc_1[1:1]

§ & & a & &

1}‘ u_ila_0_debug_wb_rf_wnum[4:0]

Full

iple O of 1024
Idle

ZJa s MBI AR, g R SR A

Trigger Setup - hw_ila_1 x Capture Setup - hw_ila_1

Q + = o

MName Operator Radix Value
u_confreginum_data[31:.0] == * [H] » 000000

HFELEIZRAE EEValued#tH|

ila_’

#& 3|1k 0x0500_0005. £ I, i+,

%7 A\ Value

1

Pressthe =+ button to add probes

A A B AR A R B SROEY, HndR e ik
7EXE num_data.

? - 0OX

Fort

~ probe0[31.0]

0b00_0005

Value:




T UABCGE MR A, tet, BN ADERESR RS B REE Oxf, W ABUE 2 Ml 6 EREIIR AR, T
WRAEE N . AR ESE, T

Trigger Setup - hw_ila_1 = Capture Setup - hw_ila_1

Q + = D
Mar Set Trigger Condition to Global AMD® Radix Value Port

u_c Set Trigger Condition to "Global OR’ ~ [HI ~  0500_0005 *  probe0[31:0]
u_c Set Trigger Condition to Global NAND® > M > |F *  probed[3:0]

Set Trigger Condition to "Global NOR'

FEE AT O, W settings, 7 LA E Capture 1T, nJHEZEH H 272 Trigger position in window, FIki%
JE fill A SFARTH R I ZIFE T W DA B . b, NEIRE Y 500, AfilR Sk R, OE & F A 500 > clk
PN RZEME, & 2R, AR ST 2T 500 4 clk FIME SEEIUHR T, XFERT LUE Bl ok 2604 2 /i (1)
HLEAT A . Refresh rate %€ 1 I & TR HT A% .

Settings - hw_ila_1 x Status - hw_ila_1 2 _ 0 Trigger Setup - hw_ila_1 x Capfu
Capture Mode Settings - -
Q + D,
Capture mode: ALWAYS W Mame
Number of windows: 1 [1- 1024} u_confreg/num_data[31.0}
u_cpu/debug_wb_rf_wen[3:0]
Window data depth: 1024 w| [1-1024]

Trigger position in window: | 500| 0-1023] 3X B sEE 7 Z
General Settings

Refresh rate: 500 ms

fil R SAF RN JS, BRI DUR BT T, SRR AT =Mk ke, BT IR Y 3 AN fack:

® LA, WEMARIA, AWAED: Ak JEREK . xR TR, RONIEMR LK,
2 R B R AL, B E TR SR E AR, SR AR — RS, A 2 A
bR A T o bt AR FRATEE fih & 6L PC=0xbfc00690, HBAMIH % PC #Z kHATH]. WR&E
N, A% T FPGA MR _LRIE AL, B E DR SRR — KA S DL 0 SR e A R,
TR 7 4= DL Refresh rate A5 il 359 1 35k i fisk &2 26428

® T, FAHRZMIH L . STziceE, SR SARIARIE L, BRI

® LAY, SRV . SRk, RORAE MR, SLRIE— B R B E L

TR m AR R Y, ROk, FrPA num_data A& 0x0500_0005, HAA—#Arit Nl

TR, FRMR I % BT ok B 206 T B 1111 500 clk A28, AT DAZL (4 B IE 42 500 clk Ak

Waveform - hw_ila_1

Q+—IG@.Q::~H}I1::r+FI'-

ILA Status:|dle 523

200 400 500 &00 1, 000
U T T ) Y i Y o O

4 u_ila_0_debug_wb

" bug



M EFEHEEE ], num_data & 0X5c00_005¢, FKn—IRKMIR T TER T o AT LUK, S8 = AMid ok fic ik 25
Fefil, 2 RIBICE NRA R . X2 F AR FA A2, X% T FPGA MR LRSI EI R, 455
N 2t d kR i & 2414 num_data==32"h5c00 005¢ && rf wen==4"hf.

Waveform - hw_ila_1 ? _0OX

Q + = 2 » » B B @ Q@ X « M * 2 + [« &

ILA Status:Waiting For Trigger (500 out of 1024 samply

050.. [i] T0e L £ % ¢ %1:3 4

RN debug iEFE, WA E debug AL T, EMEEI. EALMKE, HRIEHME 1.1 TRERM
debug mark (155 . FELLIHBUERE T, FIRET EAME RS A A, AME IR R AL

1.6 FEEHEM

16 L1 W INEII G S0, ABS K ZE ShriE debug mark T o 7EZR TR IR TP A2 75 ZEH 4 r i
BRUR A ST, I REIUI BT RN e 52 IR IR . R4 R 45 0021 debug {55 5N debug mark.

£ 1.2 BB IR L, AR, WRBER KR, A AR, SEUREAER bit A
debug TSR

P 5 H B IR R IR B — XS 7P JE AR B W R HTEER FE AR A, IS 5 Bl v ARG 2 26

£ 15 Fid, MATERR, ALEENARBENRITTEERNESR, B EERAEK, 22HAERTT.
FEAEAUTILR:

® fllRAMMNERREZAS, HRETRINEFE, it

® il R A A AR, (BRI R A R AR, b S I A R

® (EZRURISI BAR 2R, WE AT, ATRAM B TOR, xilink B AR, AEERE TN

ROEFRE — , TEEEE BRI, ERE R AN RS, &EBMEAELRRKTE. M
s, EARCRER, BRI

1) SRR FEUN bit SR A IR

2) BROTES 25 IER.

3) KA SEIE BT RS (Vivado FEIZAEM “IMPLEMENTATION”  “Open Implemented Design” “Report

Timing Summary”) &

4) NEHEE LA FISZBLUN K Warning

5) #F#& RTLACISRIGE, &2 IRE). PHIEEMERLH .

6) M Vivado HIZH AT EAEZ A
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