#3E | Quartus Prime & it F & IRE

CHAPTER 3

LERAEME FPGA A THM) WA ARZ L, KIKG PR —KE LA
WA H) FPGA IR T B S TR SRS/ 5 — 2k IR moh T AL
H AR FPGA IRk TH, HEEHIRIF KA A /™ dh . AEAAR Quartus & T
HIg TE#H . %M Quartus R Altera 22wl A& , Quartus iAS 15, 1 Z i 9 i A7 RRAS Bk
£ Quartus Il )\ Quartus 15. 1 FFIH#AFR/E Quartus Prime, Quartus Prime | Intel /A &)
WA . Quartus Prime &27F Quartus 1 # 4 Ffl B AR AL, SR T8 9 S 2068 Spectra-
Q 1 /b T B R I EA o 2B R B T TP R AG JR A £k PR IE T BTG
o T 3R A T A B SR A T G T T g () A S R kL B 9R T FPGA R
SoC FPGA it TERE .

Quartus I fil Quartus Prime B EBEINREFEAAM [, R B H i m A AR, A&EL
Quartus Primel6. 0 By FEAME ] J5 s 4 Bl A7 B3 - R A A 41 . Quartus Prime 16. 0
ALY DI RER 2, 5238 7T % HAh F 48 5% Quartus Prime H P, 22 S H Z 4

3.1 Quartus Prime #£i1£

Quartus Prime 3 Intel 23 &) A9 4% 225 ] 25 B2 2 58 28 14 0 T & . A4 4% Cyclone £ 41,
Arria %1 \MAX #7%1 ,Stratix &5,

Quartus Prime 241t 7 5% =7 7 & T B.19 Jo 4% % B2 . 2 #F Cadence,Mentor,Synopsys
LR A A NEGA T EMKRE T H, 68152 A M4 i bs fE ) EDIF, Verilog HDL &
Verilog HDL M 4f. JCiefli i PC.UNIX 8 Linux TfE¥4, Quartus Prime &P 424L T J7
A SR BT PR G PR AL B DL N dm B T e

iZ1T Quartus Prime, 7] DI 3| Quartus Prime A PELRHE O WA 3-1 frn, S HIATHE
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3.2 Quartus Prime i& it RIE
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TEBT I H ] 5256 DU O, AR A A 1 09 O 2 51 IR B R B GO0 R R E bR AR
B A DIAR G B A S SRR AT B, X B AN 2 Cyclone IV E R 11
EPACEL0F17C8 :th Fr, anf&l 3-4 FiR .

o Device

Dewvice Board

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in ‘Available devices’ list
Family: Cyclone IV E - Package: Any o
Devices: All a Pin count: Any *
. peed : An -
Target device ComS grade Y

Name filter:

(O Auto device selected by the Fitter
B Show advanced devices

© Specific device selected in ‘Available devices' list
Other: /a Device and Pin Options..
Available devices:

Name Core Voltage LEs Total /0s GPIOs Memory Bits Embedded multiplier 9-
EPACE10F17C6 1.2V 10320 180 180 423936 46 I
EPACE10F17CT 1.2V 10320 180 180 423936 46
EPACE10F17C8 1.2V 10320 180 180 423936 46
EPACE10F17CBL 1.0V 10320 180 180 423936 46

EPACE10F17COL 1.0V 10320 180 180 423936 46

Migration Devices... (0 migration devices selected

K 3-4 New Project Wizard X i AE 25 P4 71

FEHT AT H M) 35 B UL, BN =07 EDA ZiA B ER &N TR, RGN E
Quartus Prime B3 H7 T H X & THAAE R L, B UCR RGN ET .

TEB T H 17 5 09 55— DU 1 TR I A A R, i Finish #4, myexam
TiUH 1 BAES H ST 1 myexam KR UZ SR SCOE, W& 3-5 Fros . 7EAL 55 % 1 H 3Lk
I H R TR AT R A O T YR T DU s R P e R & L TR
X I 9 T HL % B B AR AT 55 7 DOl i %

XoF TR A I H 1] 5 e A5 A P BT I E S5 RS ATE AR T UG Bl E R AT i
I kSR S Assignments—Settings s fE General T [ SZ 8,

2. MINX AT

Quartus Prime £ AHDL.VHDL K Verilog HDL 58 4 3 i 15 5 i i 19 S04 3¢
F, KT Verilog HDL i i B 4 B B S B AR 555 2 55, 31X K &5 5 92 56 B i ]
1 FH SCAS 4 B R BEAR G A Verilog HDL SCAS SO,

B & Verilog HDL XA X, 78 Quartus Prime 5 3 8% 51w & 5 32 28 4y 2 File—
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Fle Edit View Project Assignments Processing Tools Window Help Search altera.com .
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Type ID Message

K 3-5 #I7IH myexam

New , o B 7 557 # SC 4 % 41, 1 B New X 3% #E ,
Kl 3-6 I 7x o FE 1% X 1% HE [ Design Files H 3t £ _ _
Verilog HDL File, . OK 8 AT F XA B2 . 0 v vovgnries 0

AHDL File

a New "

TESCA 9 35 48 %0 10 b, # BB Verilog HDL i 5 & | Block DiagramvSchematic File

i A S0 IR L IR H AR A7 L Verilog HDL 3¢ 169 4 Qeye Syvam i

AN . Sysemeriog HDL Fie
Quartus Prime % H5 4 R B8 {4 i 3 35 L J1 R 7 9 Ve oL e

B P 4 3 T A S 0 SCAE SO R A AN TR | Memory Fies

Hexadecimal (Intel-Format) File

AHDL Y B 4 M. tdf, Verilog HDL X9 & 4 e P s
j’ﬂ. v, In-System Sources and Probes File
Logic Analyzer Interface File
Quartus Prime $2ft T SCA SO ) i B4, i 1] e P ST
3 SRR T LA B B O 9 M0 0 2 Verilog HDL SCA g | v Omerftes
P BT 3B 4 0 0 R BT 4B ROR. B, ool i
Verilog HDL A #iz 35 3+ — A~ 4 i — 7 il 1 £ 4% 19 oo

Verilog HDL A CAF,

(1) #E# 3 H A4 Edit—Insert Template, T JF
Insert Template XJ 3G HE , B 45 ] LanguageTemplate [ 3-6 New XiEHE
¥ H 4T JF Verilog HDL, Verilog HDL £ H £ i /8 it

o | cm ([ b |
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A Verilog HDL WP .

(2) 7£ Verilog HDL # fiz 1 i%& £ Full Designs — Arithmetic = Counters — Binary
Counter,Insert Template XJiHHE A9 A M < B BT B 2R AR TR RO T0NE , i & 3-7 frs . 3X
S — AN I R B s (0 T AR AR . B Insert $4 60 L AR AR Y BUAE SCAR G 28 b L L
o €1 R OCHE T, S R A S TR TR )

@ Insert Template

Language templates: Privaaw:

» AHDL -~ | J Quartus Prime Verilog Template
 Quartus Prime TCL // Binary counter

» TimeQuest

» SystemVernlog
> TCL B
v Varilog HOL { input clk, enable, reset,

module binary_counter
:(parame ter WIDTH=64)

~ Full Designs output reg [WIDTH-1:0] count
> RAMs and ROMs )i

j » Shift Registers // Reset if needed, or increment if counting is enabled

» State Machines always @ (posedge clk or posedge reset)
~ Asithmetic =] begin

> Adders if (rese t)
“ Counters.
Binary Counter
Binary UpDown Courter -
Binary UpDown Counter with Saturation
a Gray Counter endmodule
| > Mubtipliers
> Multiply Accumulators
» Sums of Multipliers
> DSP Features
| » Constructs
F » Logic w 1< >

nt <= 0;
else if (enabie ="1'b1)
count <= count + 1;

e

P 3-7 R AR X i AE

(3) MR EOR MBI h I SO 4 A5 4 BB A S RAT NI .
FRiH 4 binary_counter fE M AN myexam; B TR A9 TE B WIDTH 2~ 45 Bk enable
WA AT AU 0 5. BRJS Y Verilog HDL AR F .

// Quartus Prime Verilog Template

// Binary counter

module myexam /YA nyexam
# (parameter WIDTH = 4)

(

input clk, reset, /RS  Z LGS
output reg [WIDTH-1:0] g

// Reset if needed, or increment if counting is enabled
always @ (posedge clk or posedge reset) /g TS e &

begin
if (reset) A= R &R
q<=0;
else g<= g+ 1; /718
end
endmodule

3. RS LRI E B XK X
0 SR A B A A H Al 7 B SO A B 2 g B I 3 o, U 3R Ry 4
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Assignments—Settings, ] JTF A& 3-8 Fi/R 1 Settings X iGAE, 7 Settings XT3/ HE 225 ] Y
Category ¥ H F 1% Files T , i 3 24 15 47 i1 File name J5 M “... 7 #80 & 36 Sk 1, Ba
Add #AHAB MO, Add AN AR VE 2K 400 B 3= F R Ara S asim 8 m = 4,

¢/ Settings - myexam

Category:

General
Files
Libraries
v |P Settings
IP Catalog Search Locations

O

Select the design files you want to include in the project. Click Add All to add all design files in the project
directory to the project.

File name: | | _'

[a

Design Templates
“ Operating Settings and Conditions
Voltage
Temperature
v Compilation Process Settings
Incremental Compilation
v EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
w Compiler Settings
VHDL Input
Verilog HOL Input
Default Parameters
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Setting
SSN Analyzer

Add

X[ [ adaan

File Name  Type

myexam.v Verilog HDL File

Library  Design Entry/Synthesis Tool HDL Version
<None> Default

Remove

Up

OK

Cancel | Help

|4 3-8  Settings X} G HE

TR A B T H P SO I E rh O R U 5 R v A N BR SCAFE L Remove 2 50 1M
B B Remove FEHLEITT,

s 3-8 Fron , 7E Settings X IEHEH, B 7 0] LA AT 8 7H 00 B A SO B Ah 0T DL
THETA LN I FE& &, W E Libraries.IP.EDA Tool.Compilation. & I 43 ¥t
Timing Analysis.SSN Analyzer 5% & ,

4. IEEBRRMG

W RAE A W H B B 48 & H AR & 08 I8 4 7T LUE o 38 % 32 H 47 4 Assignments—
Device, fTHFANEl 3-9 /R 1Y Device Xf 3 HE . 78 H rp 48 & i i3t B i 09 B ¥5 & 1. 16
Family FHi5| LAHE Pk £EES 4 2251 ; 7 Show in ¢ Available devices’ list k#3220 |
7| JEVBOR K BE 9% 5 5 E Available devices HiE#E H#n #5145 Py Deviced.Pin Options %
B o b IR A A R0 A0 38 I X A, AR AR 1A T A AT I e R SO AR LA SO & ]
DL RS | D F R A R A TR A i
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| Device m
) Select the family and device you want to target for compilation.
| ‘You can install additional device support with the Install Devices command on the Tools menu.
| To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.
|
Device family Show in 'Available devices' list
Famiy: | Cyclone V (E/GX/GT/SXISEIST) »] | Package: [any |
Devices: [l »] | P count [Any )
Target device Core Speed grade: [M]' v]
Auto device selected by the Fitter Noma ey,
@ Specific device selected in ‘Availble devices' list [ show sdvanced devices
Other: nfa Device and Pin Options...
Ayailable devices:
Name Core Voltage ALMs Total U0s GPIOs GXB Channel PMA GXB Channel P ~
SCSEMA2U23T 1.1v 9430 314 314 0 0
SCSEMA4UZ23AT 1.4V 15880 314 314 0 0
SCSEMA4UZ3CE 1.1v 15880 314 314 0 0
SCSEMA4UZ3ICT 1.9V 15880 314 314 o 0
SCSEMA4U23CE 1.4V 15880 314 314 0 0
SCSEMA4UZ3T 1.1V 15880 314 314 0 0
SCSEMASFI1AT 1.9V 32070 457 457 0 0
SCSEMASF31CE 1V 32070 457 457 0 0 [j
SCSEMASF31CT 1.9V 32070 457 457 0 0
SCSEMASF31CE 11V 32070 457 457 0 0 =
21| [ | ’
[ ok [ cancet |[ tew |

3-9  Device X HE

3.2.2 ®itaE

Quartus Prime WA HE A DI R FE R IR IR K & 2 LR A A 0PI & DL J ™= 2B T 3
i A2 SCAF A5 FRAE S 1 (compilation) o g 3 J5 A Y 2 72 SCAF 7T LA Quartus Prime % 2
i 3G D 7 ) G R R S R R AT e R T

S B BT SO IS AT DA AT G PR AR A X Bt R AT AT n BT AR B, o] D) gy 20 R
AT . B e 47 o0 M AN 25 5 AL BR Canalysis &. synthesis) , 8 8 BT SO E SR, T AR 0 Hr
TEBA 5 FREEAT I B 98 B R

1. REREFER

B 2735 WUR P R G BOA M IS W] ABE AL S R AR I

IR ST B R AT B TR IR R, BB SR By 4 Assignments— Settings ., 7
Settings ¥ IEHERY Category £ H T ¥£# Compilation Process Settings 3, A] L% & 5 4 15
FHRBIAZAS an 3-10 Bivs .

2. UTHRIF

Quartus Prime 59 2590 FL AP 300 FL o AT 820 %43 138 14 3 o
B — A SO AT G R AL 38, DU) 5 22 92 SO 3 ol 002 S Ak
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Compilation Process Settings

Libraries Specify Compilation Process options.

4 1P Settings

IP Catalog Search Locations Paralel complation
Design Templates @ Use tion setting from Options dislog box - Use al avalable

4 Operating Settings and e @ global parallel compilation setting Op dialog box Processors
Voltage () Use 3l available processors
Temperature - s [1 ]

i 4 (Complaiion Process Seti || © Maximum processors alowed: |1 |
Incremental Compilation _

4 EDA Tool Settings [T] Use smart compiation [¥] preserve fewer node names to save disk space
e [7] Run Assembler during complation 7] Run 1/0 assignment analyss before compiation
Board-Level Run Nethst Viewers preprocessing during compilation |

= mms;:? ] Enable multicorner support for TimeQuest and EDA Netlist Writer |
mr:::::“ [ ] Save a node-evel netist of the entire design into a parsistent source file

TimeQuest Timing Analyzer (This option specifies VQM File name for full compilation and Start VQM Writer command)
Assembler

Design Assistant File name: |

I_og(g. ,\:';f[::'c, f ' Export version-compatible database

PowerPlay Power Analyzer Settings Export directory: |
SSN Analyzer

Save project gutput files in spedfied directory
Directory name:  output_fles

Desription:

[l 3-10  Settings X G HE HP [ 4t 19 15 B £ T

D &8 Tz S0
ST IR e A B AT G % 09 SO A0 FT T R 2 58 B9 SCHF myexam. v, $U7T 3R B Ay
Project—>Set as Top-Level Entity, T it TIXTMLIEEI/‘J%Iﬁﬁgﬁﬁﬂﬁmlﬁxffkﬁmgj{1¢
myexam. v # 1T H .
2) AT G
PSR B4 Processing— Start Compilation 3% B 82 8o T B A& Jr gm i #4, TT 1R 41
FT R BT SO HEAT 42 T AR A S PR ERAE 45 RS i B AN 181 3-11 Fros iy S, 5t
(LR A= R = SO
3D AESE
R G 13 3 R v g P AR DA S BAR R E R I H
HAEBRHEO
R T E R VB R R AR G A B DR U T B R A AT . B
FA R AT B, TUEQ@UE&IT?C{&F}JF%IEKO
5) A A
9 R 5T UG R g R éﬁi%i‘lii*%@%\Tﬂ%ﬁﬁﬁiﬂ%%ﬁqjEI"JFJTﬁT%‘ BN Bt
PRSI AR BCE IR )2 W AR TROR T R IS A5 AR L AE I A M A R AR L SRR A 2
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Search altera.com

1/ SEOTr$ 5O -

9

Project Navigator, .\ Hierarchy =8 = Ty EXam.y [x ] OCummamRemn-mwxamﬂ
¢ Table of Contents CIEM Flow S n
& Cyelone V: SCGHFCTCTFZICH ;x&&rm g § T\ Eabea 13-‘3139:‘:*
[ JP—" ngs NS &
: S %= Flow Non-Default Global Settings| |Revision Name 1 il
B9 Flow Elapsed Time Top-level Entity Name myexam
g R Flow 08 Summary Family Cyclone V
255 B Flowlog Device SCGYFCTCTF2ICE
5 B Analysis & Synihesi Tim Final
| o T N ALM 3/56480(<1%
< L e SRS o) s {522
Tasks Compiation  \\_~/=[88 x| 5 TimeQuest Timing Analyzer | |Total pins 6/288(2%)
Task || > IE EDA Netlist Writer Total vitual pins ]
I O Flow Messages Total block memory bits 0/7024640 (0% )
4 v P Compile Design O Flow Suppressed Messages Total DSP Blocks 0/156(0%)
Total HSS! RX PCSs 0/6(0%)
v T AN by v 4 A 0t Total HSSI PMA RX Desenializers 0/6(0 %)
v » P+ Fitter (Place & Route) 4. g‘ﬁl"*ﬂ“l‘l*.; Total HSSI TX PCSs 0/6(0%)
v > P Assembler (Generate programi , | Total HSSI PMA TX Senalizers 0/6(0%) o
1| Total PLLs 0/1310%)
< TR >|i< >
x e o 345 BE - -
o] (O] &[A& A= | 88Fnd. | g8FmaNen
Ll
=(Tvbe ID Messaae S ~
A 10905 Generated the EDA functional simulation netlist because it is the only supported netli
© 204019 Generated file myexam.vo in folder "C:/example/myexam/simulation/modelsim/" for EDA si
i ] Quartus Prime EDA Netlist Writer was successful. 0 errors, 2 warnings
= © 293000 Quartus Prime Full Compilation was successful. 0 errors, 15 warnings )
&)< 3
!3 System Processing (122)
P 3-11 B E g i

3. BIESIH

B RE 5 A 18 K BT SO A A 15 T 20 C B g e E I X e Bt SO R dE)
FPGA &y B W SE W) 3 2, 7 Quartus Prime 77, 815 51 B 43 4 57 81 € 5 8 € PP,
T A S 4 2 6 W 5 IEDBE L IS B SR R BRI E G S i S A E L X BLA 48 S B
FE SRR AR AR

(AR TE 02 78 5 U 51 I 58 2 5 5 26 5 YA T S 156

PR SZ B Ay & Assignments— Pins Planner, { B Pin Planner X} 3§ #£, 40 & 3-12
[N

W TR H © & AT S i PR AR Y 8 R X2 B a8 A (R 5 1 A PR TR 2
BIAE BT R4 AL R 5N E X Location, 7651 i (9 51 5 A b A7 i B, B, 3£ clk
T RAES  BUETE PIN_AF14 S5 1, SE MR B3 5 I BUE  Bir A 518 BiE 58
BJE B REAT 9 1

— e RE T A, QN TC S AR S P RS 0 T/0 S, anl&l 3-13 s, ik
# Assignments— Device—> Device and Pin Options— Dual-Purpose Pins, 7E # H % 0 A9
Dual-purpose pins #2281 H YR/ 4FR A 1/0 O,k b A BAE i r 1/0 i B 51,
FHAEH A M A 5 3 F £ Use as regular 1/0 BIT],
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Capacitive Loading
Board Trace Model
/O Timing

Voltage

Pin Placement

Error Detection CRC
CvP Settings

Partial Reconfiguration

3.2.3

BILE

BT H S g 1 L BE TR S B U A 2 B T R L U R R — 2D R g P

> T
Search alera com . |
= LEE] TR |
|Ii.u|-d'. o
Node Name Direction
Q| @aso Output Group
.' <<NEW groups>
' I
o Il Il i
f (" | Groups | Report
T Tasks
U sz 4 [~ Early Pn Planning
I e B Eary Pin Planning
| P Fun VO Assign:
B Export Pin
2 | el e
B[ anes = 7 et X ] = EECr—|
L - flode Name Direction “Cocation ¥O Bank VREF Group VO Standard Reserved  Current Streq.
g @ L o Input PIN_AF14 38 B36_N0 IIVLVITL 16mA (i |
FINEL:! Output PR_W1g aa B4A_NO 33VLVITL 16mA (defaut|
a4 Cutput PH_W17 44 B4A_NO 33VLVITL 16mA (defaut] |
L% . al Cutput PH_V1B aa B4a_NO 33V LVITL 16mA |
pe| | e Output PN_VIT 4A B4A_NO 33V LVITL 16mA (de
% o Output PH_W1E 4A B4A_NO IIVLVITL 16mA (de
[ll & a0 Output PI_V1E 4A B4A_NO IIVLVITL 16mA
& reset input PR_AA14 38 B38_N0 33V LVCNOS 2mé (defaul)
<<new nodes»
=]« (] v |
s2%  o0oess ||
3-12 FIABUE
&k Device and Pin Options - temp X
Category:
General Dual-Purpose Pins
Configurat
Pr gal:“n:jm Files Specify how dual-purpose pins should be used after device configuration is complete. The
U wed Ping default settings for each pin depend on the current configuration scheme selected in the
iSeE = 1R8 - Configuration tab, which is: Active Serial

Dual-purpose pins:
Name Value
DCLK Use as programming pin
Data[0] As input tri-stated
Data[1/ASDO As input tri-stated
Data[7..2] Use as regular VO

FLASH_nCE/nCSO As input tri-stated
Other Active Parallel pins Use as regular /O
nCEO Use as programming pin

Kl 3-13  MIfgs | o fe ik i

5 B AT MR AT D — AT, T A5 B R AE TR g 8 o8 R T A0 2 B T e
Fr R Bk B AR R S ITRZEIIER S EITER., Quartus
13.0 R Z G IR AR A% T Simulation Waveform Editor {f B T. H, & It Z 4P, Quartus
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Prime 16. 0 # % #F ModelSim ., QuestaSim 2% = 77 i B T. H %k {F, Simulation Waveform
Editor {f EABEBI T 15 H T B ModelSim, {R %% T ModelSim F1 ModelSim-Altera,
24, Simulation Waveform Editor 2kIA #£ # ModelSim-Altera, A% F % L) ModelSim F1
Simulation Waveform Editor {4 315 B iRk #E .

1. ModelSim i &

ModelSim f& Mentor Graphics 2 5 ¥ & #) — 3K 21 BE 3 K A0 07 B BCPF A P L RG
JE v AVE T4 B RE L A b BT AR 2347 RE 0 o RT RL R AN [ A A B i A Y R A 1 L .
ModelSim Y iy BEM B T 4 13 A7 L AH AN BEH8 78 4 125 10 2 78 F1 T 2000 & L 75 M Quartus
Prime 453014 CHK

TE Quartus Prime 16. 0 F 1A 3% B2 v % 8 Tools— Options—> EDA tool options, fE
ModelSim —Til & A © ModelSim 22 3% 1 42, B AL 22 3% JF 15 € 19 ModelSim #4204
D:\quartus\quartus\ModelSim 10. 4 se\win64,

7E Quartus Prime 16. 0 5[] 3% P4 fP % Assignments— Settings, % 71 i% F i #
EDA Tool Settings # Y Simulation, 7£ Tool name # % #f ModelSim-Altera, Format for
output netlist FIEFEIT K18 5 WA K Verilog HDL, @& 3-14 fiizs . 285 il Apply #l
OK #2401,

Catogry

Fil
Sl Specify options for generating output files for use with other EDA tools.
v [P Settings T - |
IP Catalog Search Locations Tool name: |ModelSim-Altera £
Design Templates [[] Run gate-level simulati ically after
v Operating Settings and Conditions
Voltage EDA Netlist Writer settings
Temperature 5
» Compilation Process Settings Format for output netiist: | Verilog HDL bl Time scale: 1ps ¥
Incremental Compilation - | i
 EDA Tool Settings Output directory:
Design Entry/Synthesis [] Map illegal HOL characters [C] Enable glitch filtering
Simulation Options for Power Estimation
Board-Level
v Compiler Setiings [] Generate Value Change Dump (VCD) file script Script Settings
VHDL Input
Verilog HDL Input Design instance name
Default Parameters
TimeQuest Timing Analyzer )
Assembler More EDA Netlist Writer Settings...
Design Assistant o -
SignalTap Il Logic Analyzer NativeLink settings
Logic Analyzer Interface
PowerPlay Power Analyzer Setting @ None
SSN Analyzer (O Compile test bench: = Test Benches...
Use scrpt Lo set up simulation
(O) Script to compile test bench:
Mare NatveLink Setings | Rt
< > | ok || cancel || Appy || Hep |

K o3-14 WEPGETHE
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WESTH G, 9 E TR, 7 Quartus Prime 16. 0 3¢ BL#: 1 3£ ¥ Processing — Start
Compilation, ZFF R IFLE T . R IFU4S )5 251 myexam H ¢ N4 simulation H 5%, By
SR Processing—Start—>Start Test Bench Template Writer, {18 3-15 i/ . iZ 8 EHE 4
7E myexam/simulation/ModelSim T &4 % —A~ 53 H 10 2 SC2E R 4 19 testbench M4 ¢
PEREH . myexam. vt,

Fie
T T e - T I,
ORI *DRDCigw Sehress : RS OADS
oier " [ N P Start Compiiation Cri+l bilation Report - myexam [£J
S ;
Entity:Instance ¥| Analyze Current Fie E] Flow Summary
A Cydone IV E: EPACE2ZF17C8 | i Stest * |5 StartHerarchy Eisboration 5
B myexam o | | Update Memory InfEokmton Fle P Start Analysic & Elsboration
|49 Compiation Report Ctri+R BE  Start Analysis & Synthesis Ctrl+
&  Dynamic Synthesis Report %%, Start Partition Merge
L P £ PowerPlay Power Analyzer Tool S swrtFitter
Tasks [Compiation B SSN Analyzer Tool Bl Start Assembler
@ StertTimeQuest Timing Analyzer Ctrl+5hift+T
Task | Receive Complation Status Notifications RS StartEDA Netist Wi
v 4 P Compie Design £ . =
: b [ TimeQuest Timing Analyzer % StartDesion Assistant
v P Analysis & Synthesis [=l| > Bm EDANetist writer »¥  Start PowerPlay Power Analyzer Ctrl+5hift+#
v b P Fitter (Place & Route) | O Flow Messages B Start SSN Analyzer
v [ 2 M(Gﬁmamp(nqmﬁeﬂ!m © Flow Suppressed Messages K% StartRapd Recomple
v b P TimeQuest Timing Analys
= iz Fg Start SignalProbe Compiation Ctri+5hift+1
v b P> EDA Netiist Writer BE Start1foss ki
— Chi i “B  Start Check & Save Al Netist Changes
@ Start Equation Writer (Post-synthesis)
Start Equation Writer (Post-fitting) 1
=| Type ID Message Start Test Bench Template Writer
9 Generated file myexe'r_ min 'AULH‘.V_J‘__U"‘ fast.sdo in E mm‘s I -
d file myexam vhd.sdo in folder "D:/quartual

Prim DA Netlist Writer was

cesaful. 0 errors, 1 warning ﬁ

Prime Fu Compilation was successaful. 0 errors, 12 warninga -

& 3-15 A= test bench TR H

FIHF myexam. vt SCHF, AT LU 20 000 4k A B 455 B 3% A A0 90 o - A B 44 8 myexam
vig tst, W & T 3 A FEH 4 A5 5 LAk it sl . it 88 3 initial A
Porl always BESE L, 3015 7 ARG TE K I Z A9 BUNE 5 . Hob initial B1HUH
T EPAT — KR5S . i ALAE S AR A R A G 555 s always BEHCH T A4 H B
R F A K i & M55 et Bl s S R IR AR S

‘timescale 1 ps/ 1 ps

module myexam vlg tst(); /7R A e 4, AT AR v
// constants

// general purpose registers

reg eachvec;

// test vector input registers

reg clk;

reg reset;

// wires

wire [3:0] g
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// assign statements (if any)

myexam il ( / /myexan # P I 45| 4k,

// port map — connection between master ports and signals/registers
_clk(clk),
.q(a),

.reset(reset)
);
initial /71— W BEHE initial
begin
// code that executes only once

// insert code here —-—> begin

// —=> end

$display("Running testbench");

end

always [/ TR B AR B always
// optional sensitivity list

// @ (eventl or event2 or .... eventn)

begin

// code executes for every event on sensitivity list

// insert code here ——> begin

(@ eachvec;
// ——> end
end
endmodule

H 3 32 75 SR AG e 3R SC A L FE inidtial BB RN reset #URN(E S, A clk AI(H,
1E always BRI 4 40ns M BHRE S B0 % RS 1R .

‘timescale 1 ps/ 1 ps
module myexam vlg tst();
reg clk; /1155

reg reset;

#
<

wire [3:0] qg;

nyexam i1 ( / /RS Ak
.clk(clk),
-a(a),
.reset(reset)
)i
initial //initial i H]
begin /7 DB TCE R F AT — R AR 1F 5
$display("Running testbench"); //ModelSim §] E} i /A B8 47
clk=0; //clk KA
reset=1;
#40 reset = 0; //40ns J5 B i 55 ToRk
end
always # 20 clk = ~clk; //always W#A], 7= A 8 40ns (AP R 5

endmodule
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TF Quartus Prime F1H % B R Hp % £ Assignments— Settings, ££ X7 1% HE 1 £ £ EDA
Tool Settings—Simulation, {1 [ 3-16 fT78 . 7E NativeLink settings X 3% £ Compile test
bench 4711 Test Benches # 4, # th an &l 3-17 Fros 09 51, iy New #4728 LAY
B (WL 3-18) B9 Test bench name SCASHE &5 A I 4 SC 4 44 myexam, 7E Top level
module in test bench SCASHE f iy AT SC 4 F B9 THZ A B 4 myexam  vilg tst, SRS TE

Test bench and simulation

FeAh L il OK He #E A B

files F iY File name F % MHR S0 myexam. vt, 2R )5 By Add
3-19, F 8y OK F24H 1% & 5E I .

4 Settings - myexam

oo
Fil
b Specify options for generating output files for use with other EDA tools.
v IP Settings — :
IP Catalog Search Locations | 100! name: | ModelSim-Altera hd
Design Templates [] Run gate-level si y after il
v Operating Settings and C
Voltage EDA Netlist Writer settings
Temperature

w Compilation Process Settings
Incremental Compilation
v EDA Tool Settings
Design Entry/Synthesis

Format for output netlist: |Verilog HOL <] Timescale: [1ps v

L-]

Qutput directory: |9|mulatlou1rnodeisim
[[] Map illegal HDL characters

[[] Enable glitch filtering

;ﬂml Options for Power Estimation _
v Compiler Settings [C] Generate Value Change Dump (VCD) file script  Senipt Settings..
VHDL Input .
Verilog HOL Input Design instance name
Default Parameters
TimeQuest Timing Analyzer )
Assembler [More EDA Netlist Writer Settings...
Design Assistant T :
SignalTap Il Logic Analyzer NativeLink settings
Logic Analyzer Interface
PowerPlay Power Analyzer Setting O WNone _ =
SSN Analyzer @) Compile test bench: * Test Benches.
[[] Use script to set up simulation:
(O Script to compile test bench:
More NativeLink Settings...| | Reset
< > | ok || cCancel || Appy Help
Bl 3-16 &y ESCHFAE TR
¢ Test Benches X
Specify settings for each test bench.
Existing test bench settings: New. |
Name “op Level Modul: Design Instance Run For Test Bench File(s) Edt
Delete
oK Cancel Help |

Bl 3-17 SR ps BSOS R 2
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¢ Edit Test Bench Settings

Edit test bench settings for the selected test bench.

Test bench name: | myexam |

Top level module in test bench: .myexam_\olg_lsl l

[[] Use test bench to perform VHDL timing simulation
Design instance name in test bench: | NA
Simulation peniod
@ Run simulation until all vector stimuli are used

(O End simulation at: g r

Test bench and simulation files

File name: | Add

File Name Library HDL Version Remove

Properties. .

OK Cancel | Help

B 3-18  b#FEfy E PR 3

Test Benches

Specify settings for each test bench.
Existing test bench settings:
Name Top Level Module  Design Instance Run For Test Bench File(s) | i
it....
myexam myexam_vig_tst NA | /modelsim/my M
Delete
OK Cancel Help

B 3-19 a5 B SCHE IR 4

17 PR IC 58 U 13 Quartus Prime 16. 0 JF & $U 78 3 LA th £ £ Tools—>Run
Simulation Tool=RTL Simulation #1747 M A5 E , Bl EE{ B ., Quartus Prime A 3137
ModelSim, I3z 17 fij B . W45 HPE NI 3-20 Frs, h— 3-8 5o 16 19 Ecss . Dhag
{5 FLIE 38 33 T B8 05 38, T LSS Gk 3 0 SO 8 B D) RE B9 E B . A0 2R 2 B Run
Simulation Tool—Gate Level Simulation A] Ai#FAT 1905 5, RIES 5 05 5. 76 57 07 B &
R LA BIE S R IR DL AT RE T A I e B R LA

ModelSim ALTERA STARTER EL ON 10.4d
“.:le Edit View Compile Simulate Add Wave Tgols IL-I;-J\;t Bookmarks Window Help

9-EE-8 (w802 0-AET|S2E 'n” a- sz 23] B/t mw & 100p=§j ARBAG |
Columriayout [A11Colusns d || [+ [o [wlm auf g H LT Am || g o ] | Y _d:i.-l_l!
0 -Defoult ﬂ“N.E
Irstance | ASO

=il myexam g st |

Y B
L sALWAYSS45
| #vsim_capacity#

B 3-20 f E 45 R
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2. Simulation Waveform Editor {i &
M myexam T % 1% B2 5 - 7€ Quartus Prime 45 2 2% 5 f rf 25 B3¢ 4 4 File—
New, o 8 i B & SCF # #1183 New XF 35 HE, 7 3% X i HE b % £ Verification >
Debugging Files = University Program VWF, B {7 OK % #l, X J5 3 # Simulation
Waveform Editor A, 40 3-21 7~ .
O Simulation Waveform Editor - Dy/quartus/ project/myexamjmyexam - myexam - [Wavef.. =S|
fle Edt Vew Smuston Hep seachateacon |
e % & 42 )EEREE T )E 282 B

Master Time Bar: 0ps E [j Pointer 3320ns  Inferval 392.0ns Start: End-

Valie at 0ps 160.|0 ns m.'n ns 480..0 ns m.lo ns m.la ns mq ns

' Ops 0 ps

|4 ME] m ] r -

0% 00:00:00

% 3-21 Simulation Waveform Editor 5

TER AR 5 Z i 56 1B 8 O B0k i ], 78 45 330 8% 23 10 32E 4% 5% B 4y 2 Edit— Set End
Time, # i End Time 0, WA 3-22 ff/R . End Time (#8878 & 10ns~100ps, {15 %
B TR] S 7R 33X A B R [ L IR 4 B OK 4% £ £3 A i [8] 3 [ 1% & 19 32 7 & ] End
Time F10 .

15 Bz 47 i (B 3 8 5 T A6 1 3-21 Y Name BRI EAS S . 7845 Fg8 L ik % 3%
M4y 4 Edit—>Insert—>Insert Node or Bus, o & M ifi & 3-21 ' Name £ )25 H AL, & 5 H
Insert Node or Bus #t1fil W& 3-23 fr/n . 7F Name SCASHE H i A T7 ZE480 A B 19 o5 506 28,
7] LA Node Finder #% 4 . 78 3 5 A9 Noder Finder F 11 (WL E 3-24) Fp 28 3% 7 05 B B2k
JEad A . Hh Look in SCAHE JH T35 8 75 20 LAY TR SO 44, e .74 78 55 s 0 %
TEHE % myexam T2 OO IF By OK F4H , 5L 02 X0 5 1 TR 1) £ 50, 0] st 20 vl 45 g
e FOR ML List #241 myexam TFEH 5 5 5 2 Hh BLTE Nodes Found T 75 945 FI4L

Ok Insert Node or Bus
Name: oK ]
. 2 (ool ]
—
3 End Time Value type: [Q-Levd vJ
-Hode Finder...
Set End Time facke (Binary ) Bsapes,)
Bus width: 1
Time: 1. |
i 2 i Startindex: 0
[ OK ] [ Cancel ] | ["] pisptay gray code count as binary count

3-22  End Time $m 3-23 Insert Node or Bus # i
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3 Node Finder
Named (Pns: al o ]
Lookin [ (wst ] [ concel ]
Nodes Found Selected Nodes
Name Type (=) Name Type
(2]
(<)

¥l 3-24 Node Finder %t 1fi

7E Nodes Found H B 75 205 LI 4 th (5 5 Al 2 38 (0 i A MR 5 R 5 R i > 3 L
W 115 5 A Selected Nodes £ H1, A5 B4 B 1915 5, v] DL AL <7 32 40 3 15
Br o SR B A S S 0 B B > 4% 4, Nodes Found 2 (9 BT A 5 5 i 2
HBL7E Selected Nodes £ H, {5 5% & /5, i OK #Z 4l W& B 2] & 3-23, F ¥4 OK
G AR5 FUE 5 BN B 38 B 2 B BLFE Simulation Waveform Editor A ifij H . 4[] 3-25
I

o Simulation Waveform Editor - C:/example/myexam/myexam - myexam - [Waveform.vwi]* O

Edit View Simulation Help M|.
RIQ 5o hHEEEREEEE R N[
Master Time Bar: [«] [+ ] pointer: [168:39 05 | intenval [168.39 ns | start: [0ps | End: [0ps |
Value al [Ups 80.0ns 160.0ns 2400ns 3200ns 4000ns 480.0ns 560.0ns 6400ns 720.0ns B00.0ns 680.0ns 560.0ns
Name 0ps 0 ps

L ok B0

B reset B0

@ > q B 00K 0000 -

Kl 3-25 Simulation Waveform Editor %t

AT E IR A G S, 78 Simulation Waveform Editor %I i9 & 45 Hr . 4t
A 11 AR =X, Bt AT DR S A e, FRATIE R @ X clk WRAE, il 0@ Bl Clock
ST B R I Period B0 20ns, reset MKAE AT, W& 3-26 Az, B o6 op o 1) — B
Jr Ll A AR - B SRR R 1. {55 clk Al reset WOE 5 BUR » an 18] 3-27 Fir
7N TEAE BRAR FUI PSR LA File—>Sava As, 8 SCHF 44 200 myexam , 5 4f 5 2475 HL Y I
H 6l % . 98 5 5 i DA 24

i b A U 4 g de s e, B Ik BB SC R F R myexam. vwf, Simulation
Waveform Editor & HI g5 BN 705 5. X BT D g 0 5, 76 8 J 4% 50 1 2 B s
fir 2 Simulation—>Run Functional Simulation B¢ & B =2 45, i 05 B FR s 10, 0 B 58
B B 5GP L I 5 0 BOIE B U7 L 5 AT N AT 3-28 Bk . T RO B A OB BUAE:
ol ke, # F E HO AT
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Help | Search altera.com

Master Time Bar: 4] ! ;_. Pointer: EUps | Interval: !Ups | Start: |80.Dns jF_nd: [180.0 ns
Valyeat ||0PS 80.0ns 160.0ns 2400ns 320.0ns 400.0ns 480.0ns 560.0ns 640.0ns 720.0ns 8000 ns B80.0ns 9600ns
Name el v i ) v v v i i B v N
Ops |Ops
o o so  |[MAMAAAAAAAAA AR AR A AR AR A A A A AT
- reset BO E
- aq B 00X X0 >
& 3-26  reset {5 WRAH
File Edit View Simulation Help Saarch altera com
(PN x o A ZEE K E TR [EE
Master Time Bar: [0 ps [«] j Pointer: [69.26 ns | interval: [69.26 ns | start: [ | End: [

Value at | (0P 80.0ns 1600ns 2400ns 3200ns 4000ns 4800ns 5600ns 6400ns 7200ns 8000ns 8800ns 9600ns -
Name 0 (]
ps ps
- reset BO |
¥ >q B X0 O Y
I

| 3-27 58 AR 5 R AE

55 4 E U AP SR B rp ik £ Radix, 7T DLsCE LA 5 0008 R i 2 & B X
& 3-28 ) clk 1 reset SR AR —#EHl 78 . q R A #Y 2 Unsigned Decimal 7R,

Master Time Bar: [0ps || 4 | [+ | Pointer: [22.24 ns | interval: [22.24 ns | start: [0ps | End: [0ps
— Jalue 3 ’:"ps 80.._1.! ns 160.0 ns 2400 ns m.“ ns 401:_I..|0 ns ABD_.IU ns
Ops ps
B ck B0 .
% resa B0
= 0aq vo  (JOR X2X3K 0 T X X2X3 XA NS A6 XT R8N 102X 13X 1My 15X0 X1

B 3-28 iRl H A

i P45 B RE L2 B L AR 5 1 SE PR IE IR . A Cyclone IV Al Stratix IV 32 FEi} 7
U5 B A0 Quartus TR ITEE B 000 AN J& X AP0 B IR A B P 0 B2 8 SR TR L .

3.2.4 ZBBURE

% IS s Quartus Prime $4 A 54 B2 5088 ST L A0 pof 1. sof 45 4 72 K4 SC 4, il
1R B R g R SR R AR B WU IR R FPGA S A %00 BBt & T R SR iR
e,

1. WiIBERE

TESAT A FE AR AE Z 00, & 58 T 8B 80— 3w 15 PC XN /Y o 1 A7 A0 0% . 1
MasterBlaster | 2% B 45 2 72 . 5 MasterBlaster 45 % £ 3] PC 19 RS-232C 47w 0, fi#
A ByteBlasterMV T #% i, 45 , ¥ ByteBlasterMV H 45 % # % PC B I 17u5m 0. i FH USB
Blaster 245, WEH3] PC 1Y USB I 1, T 2 H B0 10 75 — vin 55 9 B o 10 AH I 3 3647
J5 HEAT G R AR
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2. wWIBRIE
PEBESE B4 Tools—>Programmer B¢ 8o T ELR op () 4 RE PR EE S HL . FT P S FE 70 O
CInE 3-29 Fizs) . EE T BRI 0 O RSB &1 00, AT 2 n R P BE &

———— ]

» - Dyfquartus]/quartus/proj - my - [Chainl.cdf] = | [ s
Fle Edt Mew Processng Tooks Window Help Search altera.com "]
| [ Hordware Setup...| NoHardware Mode: |ITAG > Progress:

| 7] Enabie real-time 15P to alow badkground pr ing when available

= - - Bamne  Searty Erase | | ISP
E Lo Check =
U b sicg
| | 8 Auto Det 4%“5’;;;5{%“
% Delet

LIEFE MR 2. PRAC B

— {
| 5. 300 ¢
! F R
| —_—— 3. INAC S
! 1% po \
i
|
U]
|
K 3-29 Programmer #ifEH 0
ABHFATHREWNT .
(1) T3 48 Hardware Setup & : USB Blaster, 7= . 4% F2 1% & B 23 E T 3% H 45
B Hig g L,

(2) FL BB Mode B H : JTAG HK,

(3) MCHE SO H3hgs YT H B E SO myexam. sof, Q1R FE 2 [ O W INAC &
SO B Add File #4178 b fic & SO0

(4 PAT I BRERAE . Bl AR A Start, IR X AR SE T R . TE g iR B v, R S SR
WR T #EER G B HBoR T #ad #Brh iE S AeIR R .

(5) FLBRFEE . S mBES G . fE LW L LPR&F FPGA & F 1 AT 5 19 T
PEIGOL B S 25 1B A 3y THz B 805 = O WA Bt 10 28 1k . 2R T Eids
TAEIE®R M EEE LIEAR ST FPGA WH & R UL & Quartus Prime 16. 0 [y
fiH.

3. HmBEXHM =%

Quartus Prime 764 Pl B th 23 B 2 77 A2 4 B2 SO0, Qi sof SCF, X T 3l A% =X 1Y
A an R A 2. bl BCE B SO R R T T IR E AR A

a5 7= AL bt SO B AN R . BE $F 3K H v 4 File— Convert Program Files, ) B 41
& 3-30 Fros X IEHE . 196 . 7E Programming file type 51 ZRAE F1i% % Raw Binary File(. rbf),
T —4 ¥ File name — UK, myexam. rbf, X5 B.id; Input files to convert £ H A% SOF Data,
R Add File #2801 9% 3005 , B Add File #4H , I8 0% ABE S04 myexam. sof s By Generate
FRALED AT = A rbf SO, AR THE E B 5%, 7T LA #] myexam. rbf SO,
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Fle Tools Window Search altera.com

Specify the input files to convert and the type of programming file to generate. i
You can also import input file information from other files and save the ion setup infi i ted here for |
future use.
Conversion setup files ‘
|
[ Open Conversion Setup Data... ] Save Conversion Setup... il
Output programming file
1
l Programming file type: | Raw Binary Fie (.rbf) v
! [ Options/Boot info... | Configuration device: |EPCE16 + | Mode: 1=t Passive Serial -
i File name: myexam.rbf [Z]
Remote/Local update difference file: | NONE -]
| Create Memory Map File (Generate myexam.map) I
' :I Create CvP files (Generate myexam.periph.rbf and myexam.core.rbf) ||F
I| | Create config data RPD (Generate myexam_auto.rpd) _i
Input files to convert ‘
File/Data area Properties Start Address (Add Hex Data
- = ! [A0a sor Page]
| Ty sof SCSEMASF31 |
c
f |
Up |
i [ Down |
'| [ﬁp o

B 3-30  ZiFJE Az . rbf SO

3.3 mAXRBEATHNEH

Quartus Prime 8P4 17 WO 05 B T B 3238 7T LUz 47 o8 05 5 T B 40 i 1 et
RERE T . 3.2.3 WLl N 17 anf i OB 07 5 T A BT REERE 5 E47 3
T 05 FL A 8 A5 S O 0 1RO RS TAE B IEHR .

X HLAY A G B3 AT A A R R B A A (i A B FPGA GBS Y T
FPGA ity N TR AN 5 L I SE bR A5 5 08 0 BT R TAE R G IEH .

IR A A AR 43 DA JLAS 2P 38 . #TJF SignalTap I Logic Analyzer i
B A A TS (B SignalTap I 28044 5 T #5217 SignalTap [ 70 g5 5 .

R T ARG I 25 A B SO myexam. v ] 2 2 ik A S8 B AR A

1. SignalTap [l &iEH O

HEFEF A4S Tools—SignalTap Il Logic Analyzer, ¥ SignalTap Il 4835 % O, 40
3-31 firs, B — A2 19 SignalTap [l 3CH#F.
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~® SignalTap I Logic Analyzer - D/quartus]/project/myexam/myexam - myexam - [stp2.stp]" [P=NTET
fie Edt View Project Processing Tools Window Help Search altera.com [5]
BEdDC 0 »rn O
instance Menager: "% (D] M| (B Add nodes to the current instance . X | JTAG Chain Configuration: JTAG ready Cox
esiance Status Enabled; sy LEA:0 Hardware: [DE-SoC [USB-1] BT
[g myexam Mot running il 0 cels
Device: [ @2:5CSE(BASMASNSCSTFDSC ~ | [ Scan Chain |
4 m b EI SOF Manager: | % _@_ E]
Mmyexam Lucknnﬁa:[“.v] Signal Configuration: x
Node Data Enable | Trig: =
Clock —
|| || Type | Atias | Name [} EU
| Doubke-cick to add nodes Data =
! 1 v | 1 ] »
| Hierarchy Display: x | [ DataLog: [} x ||
| myexam
||
|
|
2] myexam
0% 00:00:00

[ 3-31 SignalTap Il % 0

Signal Tap Il 4% 1 EE 5 AL H .

(1) Instance Manager (ZEH|45 B — & BT A2 7

(2) JTAG Chain Configuration(JTAG #§ it &) — & FH e & 5 {4 F1 314

(3) Setup/Data (B¢ & /B4 — B & WX F 5 B0 WM X Hodk .

(4) Signal Configuration(ff 5% &) —— B & #4155 4 Hr L.

(5) Hierarchy Display (2K B./8) WR AT SO SR R IR

2. WNXHMGNES

TE Instance Manager £2 H T , 817 Instance | Y auto_signaltap 0, % F 8 22l £
3T B SCAF 44 myexam,

ik 5 B R(E 5 Setup 25 AL . 3L Node Finder X3 HE . 78 12 X0 375 A o 1 28 00 3815
T X HEEFEME myexam BRI ent, AT RS RS BOE BEEGES 22 .

3. SignalTap [ SH#IEE

TEf7 5 ¥ Signal Configuration 2 HF , 58 X #4155 /0 Wi i S Bny i &, 8 4
H & 3-32 fiis

(1) K& SignalTap Il TAERS 8. Hd & 3-32 " Clock £ Ay “...7 ¥ 51, 76 B
Node Finder XJ3HHEH , B8 clk {5 5 1F g 38 48 73 A A0 SR AE I 5

(2) BB RFEEE . SREEEIE R E N TK ARSI 5 B FPGA S A 36
R A7t i 18 R/ N R SE R PR RO TR
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" SignalTap Il Logic Anslyzer - Dy/quartus/project/myexam/myexam - m... = A=) MRS

Fie Edt View Projpect Processing Tools Window Help Search altera.com .
B EDC % rn O
auto_signatap_0 Signal Configuration: x
able Trigger Cc -
TWpeeam_~]| ©°* e
Double-cick to add nodes Data
Sample depth: (128 | RAM type: | Auto )
[£] Segmented: |2 64 sample segments =
Nodes Allocated: @ Auto © Manvat [0 =
Pipeline Factor: [2 -]
Storage qualifier:
Type: [ Continwous ~)

Input port: |__aulo_s!n_extemal_s!urage_wuirner
Nodes Allocated: @) Auto Manuat |0 :.|
[¥] Record data discontinuiies

["] Disatie storage qualifier

Trigger

Trigger flow controt: ( Sequential -]

Nodes Allocated: @ Auto © manual: |0 B I‘

Trigger postion: | 52 Post trigger postion -]
Trigger conditions: (2 -]
[C] Trigger in

P | |

@ Node: | [-]

Instance: | -]

Hard Processor System (HPS) trigger out

Pattern: | 7 High -]

[C] Trigger out

0% 00:00:00

& 3-32 % & SignalTap [ 2%k

(3) fili ke VB . fil i Y A ) ok A Lk R A% A AR R RO

(4 fi &5 . Bkl & A Trigger in, #3516 fil & I Node A #% % myexam %
T ANE 5 reset, fil & 75 AR HTF BT Falling Edge.

(5) PRAFSCAF . BB 58 UG  IRAFIZ S myexam. stp, fRAFIS , R G LR /R 15 B : Do
you want to enable SignalTap Il , ¥ Yes ¥4, £/nFE M SignalTap [ , 34 &8 H
5 myexam SCPFARSPE — R #1745 FEE L, — A F #03) FPGA & H v,

0] L3 PR SE BR A A Assignments— Settings, ¥ JF WA 3-33 T8 ) Settings X iG
HE. 7F Settings X iEHE ZZM| A9 Category £ H T 4% SignalTap Il Logic Analyzer i, 3%
Enable SignalTap Il Logic Analyzer & iEHE , IR myexam. stp X4, 5€ i SignalTap Il 5
myexam Y5 SCAF R SE
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¢ Settings - myexam = 0

Category: Device/Board. ..

General SignalTap Il Logic Analyzer
Files
Libraries
v |P Settings . -
IP Catalog Search Locations @ Enable SignalTap Il Logic Analyzer
Design Templates SignalTap Il File name: myexam.stp
~ Operating Settings and Condi
Voltage
Temperature
~ Compilation Process Settings
Incremental Compilation
~ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
~ Compiler Settings
VHDL Input
Verilog HOL Input
Default Parameters
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Setting
85N Analyzer

Specify compilation options for the SignalTap Il Logic Analyzer.

OK Cancel Apply Help

&l 3-33  SignalTap I 5 myexam & 3CHF /I8 46 3% &

4. WIEFTH

(1) Gt 56 LR BB IR AE SCHF S 06 200 B R AT 50 8 1Y 4 1. 1B 3 T
Processing—Start Compilation 3§ H 84 T HF: E"Jé’ﬁi%?ﬁ%ﬂ S PAT PR Xﬁlxﬁ‘j(
PEEAT R AT

(2) BAERELE . FEHAT T BRBRAEZ 0 B T 80R 400 —un 5 PC XF R /Y 3 H #E47 A
% X B USB Blaster N2 48, 138 PC (9 USB 3 11, F 4B 4509 55 — 3% 5 4 72 2
1 AHE .

(3) T E: WA 3-34 fr7/n, Hardware % & & USB Blaster; ##8 41EH% . &5
2 B ah 3 T AR 1F Device iy 5CSE; liad“.. . ¥4 ¥% B T #3014 H myexam. sof ,

(4) PUATH HARAE iﬂiﬂﬁfzf’%ﬂ@ ?F!I X g 5CSE #E4T 4R .

JTAG Chain Configuration: JTAG ready x
Hardware: USB-Blaster [USB-0] e Setup...
Device: | @1: EP3C(10[5VEPACE(10}6) (0x020F10DD) * | Scan Chain
»> SOF Manager & W Ci pla/my m/output_files/my sof

A 3-34  FERBEE A
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5. SignalTap [ 5S4

WE 3-35 Fr s, T8 S5 5] 45 B Instance Manager £ H F, 3% ¥ Instance T 0 A 3C £
myexam , -5 Autorun Analysis(Ug a4 871) 1#% 4, J5 31 SignalTap I 554087, R
A g R LN T BT R A 2 0

File Edit View Project Processing T Wind - 1era @
FMHOC e r O
Instance Manager: ™, &) W I Ready to acquire % | JTAG Chain Configuration: JTAG ready ®
Instance Status Enabled LEs: 529 Memary; 5121
Hardware: USB-Blaster [USB-0] - Setup...
[®] myexam Notrunning [ 529 cells 5120 bts
Devics: @1 EPIC(105SVEP4CE(10/6) (0x020F 1000) « | Scan Chain
>>| SOF Manager: & | @ Co/example/myexam/output_fles/myexam sof
ingger: 20220208 20:55:23 #1 Lock mode:  uf" Allow all changes il Signal Configuration x
Node i |
Name 5 5 1[@Basic AND ~ Clock: clk
# q3.0] | a @ | »w | Dat
> reset . . B .
Sample depth: 1K *  RAMtype: Auto -
[ Segmented: 2 512 sample segments
Nodes Allocated: Q) Auto ) Manual
Pipeline Factor: 0
Storage qualifier
Type E Continuous b
Input port

[l 3-35 J33h SignalTap 1 155 Hr

1£ Setup/Data £ H T . BE £ M2 M 5P Data 7 11 ,

PEBE WS M B Data B 1 . % F &1 reset 8, i1 reset (55 & E — R M = P 5
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- reset i
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3 Bt BB A BRRN 20 B W AR RO 0 R 28 A EE . X HL AT LUE B RS q
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6. #i%H SignalTap T {55 4%

253K SignalTap [l #4015 . M54 SignalTap 1l 2305 myexam J§ 44 19 #f
a5 B it A B B O FPGA W IR0 5 .

WEY SignalTap Il 25 myexam R SCHFW G MW k2. HE XA mS
Assignments— Settings, £ Settings ¥ i #E 2 il B9 Category £ H T # £ SignalTap [l
Logic Analyzer Wi, BUJH 2% ' %t Enable SignalTap Il Logic Analyzer & ¥EAHE , B OK %4
WHINJG - EHT AT myexam J5 SCHFHEAT 56 58 4 15, 5k T LUBE il ik A 202 58 73 BT XX FPGA IS
B

Quartus Prime JF & FFBR T 82405 i A AL B %I 05 B A5 BT R R b 5 1
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