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4.1 VerilogfEFFam N\ Mgq %

4.1.1 GBI N B

G New X

New Quartus Prime Project ol
¥ Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystermVerilog HDL File
Tcl Script File
Verilog HDL File
VHDL File
¥ Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File
~ Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File

University Program VWF w

= == =
K4-1 Weedm i 2R

ARSI, i A — 107

B Home B ¢ MULT4B.v B
By - net 0w RS
1 module MULT4B (RX, AX, BX),
2 out ut[3 0] rx; | Savehs X
3 reg[7:0] TA,RX; i
1; . a"lways @(Ax or Bx) T « Local Disk (D) » MULT_DEMO v O Search MULT_DEMO el
egin
[ | RX = 0; TA = AX; ) =0
7 & repeat (4) begin Organize ~ Mew folder BH= - 0
8 if (TB[0]) begin ~
9 TA = Th<<l; TB MName Date modified Type Size
10 end 7 Quick access :
aiak endmodule [ MULT4B.v 2021/3/2412:40 V File 1KB
e [ This PC
s Local Disk (C:)
- Local Disk (Dz)
[;? Metwork
File name: | MULT4B.v vl
Save as type: ;Veri[og HDL Files (*.v *.vlg *.verilog) il
Create new project based
A Hide Folders on this file [ sawe || Concd |
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4.1 VerilogfEFFam N\ Mgq %

4.1.1 GBI N B

[ 15]4-1]
module MULT4B (RX,AX,BX) ;
output[7:0] RX; input [3:0] AX,BX;
reg[7:0] TA,RX; reg[3:0] TB;

always @ (AX or BX)
begin
TA=AX; TB=BX;
RX=TA*TB;
end

endmodule

EDK Lu



4.1 Verilogfe i A\ P&

4.1.2 BIETH

(Zh Mew Project Wizard X

Directory, Name, Top-Level Entity

What is the working directary for this project?
|DZJ'MULT_DEMD ||:|
What is the name of this project?

| MULT4AE ||:|

What is the name of the top-level design entity for this project? This name is case sensitive and must
exactly match the entity name in the design file.

| MULT4E ||:|

|U5e Existing Project Settings. !

F94-3 New Project Wizard L F2 @)%

G New Project Wizard X ) .
%Y MNew Project Wizard X
Family, Device & Board Settings
Beice [ EDA Tool Settings
Select the family and device you want to target for compilation.
You caninstall additional with the Install d on the Tools menu. E . X X
Specify the other EDA tools used with the Quartus Prime software to develop your project.
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 EDA tools:
Eamily: |Cyclone 101 B || s T -]
Device: [All B (| sincounc 256 = Tool Type Tool Name Format(s) Run Tool Automnatically
Hamases Corespeed grade: |8 | Design Entry/Synth... | <None> ~ || <None> r Run this tool automatically to synthesize the current design
O Auto device selected by the Fitter Name flter: [ |
: i Y bé -
T —— Shevadiancnd s Simulation ModelSim-Altera Verilog HDL [ run gate-level simulation automatically after compilation
Other: n/a .
i Board-Level Timing <None> S
Ayailable devices:
i . Symbol <None= =
Name Core Voltage LEs Total 105 GPIOS Memory Bits Embedded multiplier 9-bit elements DSP Blocks PLLs  Global Clocks
1ocLo0sYU2S6CEE 12V ez 77 77 276480 0 i 2 0 Signal Integrity “No =
1ocLotovuzsecsc 12v w0320 177 77 423036 5 = 2 o =
1ocLot6vUzS6CEE 12V 15408 163 63 s16096 12 56 a 0
Boundary Scan <None> -
1ocLozsvUZSECEGE 1.2V 624 151 51 608256 132 56 a 0

Kl4-4 3% $% HF5i0 F 10CL006YU256C8G Kl4a-5 Beit S55E T AR IE R Lab
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4.1.3 EEHFFLIRINE ZE

Assignments— Settings — More Settings

& Quartus Prime Standard Editicn - Dy/MULT_DEMO/MULT4E - MULT4E

Eile  Edit  View Settings - MULT4B —" Advanced Analysis & Synthesis Settings X
=
D = r el Category: Specify the settings for the logic options in your project. Assignments made to an individual node or entity in the
Project Navigalu#; % Hierarchy - Assignment Editor will override the option settings in this dialog box.
Entity.Instance Files
Specify high-le] | &, <<Filter>> Show: |All
Ay Cyclone 10 LP: 10CLO0GYU256C8G Libraries These settings —
" ~
F MULT4B D ™ IP Settings design compilg Name: Setting:
IP Catalog Search Locations Allow Any RAM Size For Recognition off
Design Templates aphimization
E| P Allow Any ROM Size For Recognition off
Mg ting Setti d Conditi
REFINE SEep anCLaNomons ® ealanced Allow Any Shift Register Size For Recognition off
Voltage i
() Performar Allow Register Duplication on
Temperature
Allow Register Mergin on
¥ Compilation Process Settings O Performat = EINg
Incremental Compilation O ros 3 Allow Shift Register Merging across Hierarchies Auto
¥ EDA Tool Settings Allow Synchronous Centrol Signals on
Design Entry/Synthesis O Power (g Analysis & Synthesis Message Level Medium
Simulation O Area (Agg] Auto Carry Chains on
Board-Level Auto Clock Enable Replacement Cn
7 ™ Compiler Settings Erevent e Auto DSP Block Replacement on
Tasks Compilation =
il ¥HRLIpLt [ prevent rel Auto Gated Clock Conversion Off
Task Verllog HDL Input Auto Open-Drain Pins on
Default Parameters v Settl -
v P Ccompile Design [ 1ced Auto RAM Block Balancing on
Timing Analyzer
> P Analysis & Synthesis nssembler Auto RAM Replacement on
> P Fitter (Place & Route) Design Assistant futaiat 1o (e Cefl Cotvemian o
. Auto ROM Replacement Cn
» P Assembler (Generate Signal Tap Logic Analyzer B 2

14-6 i HAR PG T 1758
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4.1.3 EEHFFLIRINE ZE

Assignments—Device

O Device (b Device and Pin Options - MULT4B s
Device Board Category:
Select the family and device you want to target for compilation. Esneral. e
*ou can install additional device support with the Install Devices command on the Tools menu Configuration Specify how dual-purpose pins should be used after device configuration is complete The
Programming Files default settings for each pin depend on the current configuration scheme selected in the
To determine the version of the Quartus Prime software in which your target device is supported, rg Unused Pins Configuration tab, which is: Active Serial
Device family Show in *Available devices' B ipeec ke sl P ese i
Capacitive Loading PUpCsE.D
Family: !Cyc{nne 10LP it Package: Board Trace Model Name value
Device: |All T Pin count: /0 Timing DCLK Use as programming pin
Voltage
e Data[0] As input tri-stated
Target device Core speed grade: | Pin Placement
Data[1]/ASDO As input tri-stated
Name filter: Error Detection CRC
O Auto device selected by the Fitter CvP Settings Data[7..2] Use as regular IfO
@® specific device selected in *Available devices*list Show advanced devices Partial Recanfiguration FLABH ACEECH0 | As i bt
nCEQ Use as programming pin
t /=
Other. |Device and Pin Options...
Available devices:
Name Core Volage LEs Total I/Os GPIOs Memory
10CLOOBYU256CBG 1.2V 6272 177 177 276480
10CLOTOYU256CEG 1.2V 10320 177 177 423936
10CLOT6YU256CEG 1.2V 15408 183 163 516096
10CLO25YU256C8G | 1.2V 24624 151 151 608256
Description:
<
Specifies how the nCEQ pin should be used when the device is operating in user mode after
@ migration devices selected configuration is complete. The nCEQ pin can be reserved as dedicated nCEQ programming
pin or a regular /O pin
-
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4.1 Verilogfe i A\ P&

o)

4.1.4 ERBEZEE5%RF

Processing -> Start Compilation

{Ch Quartus Prime Standard Edition - D/MULT_DEMO/MULT4E - MULT4B

File Edit View Project Assignments Processing Tools Window Help

OfFH/+00 9 C|vwms s SEL T EFES @AVE e
Project Navigator| " Hierarchy -laf@e x| & MULT4B.v o @ Compilation Report - MULTAE [x]
Entity:Instance Table of Contents pa rlaw Summary
% Cyclone 10 LP: 10CLO0GYU2Z56CEG E2 Flow Summary & <<Filter>>
BB LT B EE Flow Settings Flow Status Successful - wed Mar 24 13:18:43 2021
B Flow Non-Default Global Settings Quartus Prime Version 18.1.0 Build 625 09/12/2018 5J Standard Edition
EE Flow Elapsed Time Revision Name MULT4E
BB Flow 05 summary Top-level Entity Name MULT4E
< > E Flow Log Family Cyclone 10 LP
T =, > I Analysis & Synthesis Device 10CLO0BYU256C8G
Tasks | Compilation S =
> I Fitter Timing Models Final
Task > M assembler Total logic elements 34/8272(<1%)
¥ ¥ P compileDesign > BB Timing Analyzer Tatal registers o
' » P Analysis & Synthesis > [ EDA Netlist Writer Total pins 16 /177 (2%)
v > P Fitter (Place & Route) @ Flow Messages Total virtual pins 0
« 3 Rk Bl (Generate programmin @ Flow Suppressed Messages Total memory bits 0/276,480(0%)
Embedded Multiplier 9-bit elements 0/ 30(0%
4 » P Timing Analysis & 3G 0]
Total PLLs 0/2(0%)
v > P EDA Metlist Writer
W Edit settings
% Program Device (Open Programmer}
3 || € >
x i i B
5 | Al LQ‘ |§§ |;§ Lﬁ‘ W <<Filters>
a
= || Type ID  Message
> @ Running Quartus Prime EDA Netlist writer
command: quartus_eda --read_settings_files=off --write_settings_files=off MULT4B -c MULT4B
A 18236 Number of processors has not been specified which may cause overloading on shared machines. set the global assignment NUM_PARALLEL_PROX
@ 204019 Generated file MULT4B.vo in folder "D:/MULT_DEMO/simulation/modelsim/" for EDA simulation tool
> @ Quartus Prime EDA Netlist writer was successful. 0 errors, 1 warning
@ 293000 Quartus Prime Full Compilation was successful. 0 errors, 17 warnings
i
| <
i
E System  Processing (124)
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4.2 15 B

(1) ffiiAQuartusH )45 2 T B & 75 5 [\ Modelsim Fr £ B 1%

g Options >
Categony:
Y General EDA Tool Options
R SRl Specify the directory that contains the tool executable for each third-party EDA tool:
Fonts
Headers & Footers Settings EDA Tool . Directory Containing Tool Executable
* Internet Connectivity Precision Synth... L |
Motifications Synplify f|
Libraries —
Synplify Pro
> IP Settings ynplify ;
Design Templates Active-HDL |_;-_-_|
License Setup Riviera-PRO J
Preferred Text Editor
ModelSim |_|
Processing —
Tooltip Settings s |_|
¥ Messages ModelSim-altera |CAintelFPGAY18.1\modelsim_ase\win32aloem [l

Kl4-9 2 & Quartusffj 2 T E45 1] ModelSim{ F 8 44 1) # 42
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4.2 i E N

(2) JB3IModelSim. 1%&F:Tool—Run Simulation Tool—»RTL Simulation

™M ModelSim - INTEL FPGA STARTER EDITION 10.5b

File Edit View Compile Simulate Add Library Tools Layout Bookmarks Window Help

Library

Module D MULT_DEMO fmult4b. v
3—‘1 ril_work Library D MULT_DEMO fsimulation/modelsim/f. ..
¢,—‘L 220model Library SMODEL_TECH/. . faltera fvhdlf220model
ﬂ—‘k 220model_ver Library SMODEL_TECHY/. . faltera fverilog/220m. ..
3—‘1 altera Library SMODEL_TECH/. . falterafvhdlfaltera
¢,—‘L altera_Insim Library SMODEL_TECH/. . falterafvhdlfaltera_I...
M altera_Insim_ver Library SMODEL_TECH/. . faltera fverilog/altera. ..

altera_mf Library SMODEL_TECH/.. falterafvhdlfaltera_mf

altera_ver Library SMODEL_TECH/. . falterafverilog/altera
arriaii Library SMODEL _TECH/.. faltera/fvhd|farriaii
arriaii_hssi Library SMODEL_TECHY/. . faltera fwhdlfarrizii_hssi
arriaii_hssi_ver Library SMODEL_TECH/. . falterafverilog/arriii. ..
arriaii_pcie_hip Library SMODEL_TECH/. . faltera fvhdlfarrizii_p...
arriaii_pcie_hip_ver  Library SMODEL_TECHY/. . faltera fverilog/arriaii. ..
arriaii_ver Library SMODEL_TECH/. . faltera fverilog/arriaii
arriaiigz Library SMODEL_TECH/. . falterafvhdlfarrizigz
arriziigz_hssi Library SMODEL_TECH/. . falterafvhdlfarriziigz. ..
arriaiigz_hssi_ver Library SMODEL_TECH/.. falteraverilogfarriaii. ..
arriaiigz_pcie_hip Library EMODEL_TECHY/. . falterafvhdlfarriziigz. ..
arriaiigz_pcie_hip_v... Library SMODEL_TECH/. . falterafverilog/arriaii. ..

Eiiiiiiiiiiiiiiii

altera_mf_ver Library SMODEL_TECHY/. . faltera fverilog/altera. .. o

B RE0ci o NER|SaRE| a1 L aa] wubme |
ColuanaynutlAllColumg :’ J:‘i%vq-.ﬁaﬁé.q‘ |T |vTV ﬂ@“ﬁﬂﬂﬂ‘

|¢ Processes (Active)

+ ) x]|

Class I

arriaiigz_ver Library SMODEL_TECH/. . falterafverilog/arrizigz

arriav Library SMODEL_TECHY/. . faltera fvhdlfarriav

arriav_hssi_ver Library SMODEL_TECH/. . falterafverilog/arriav. ..
i_,—‘L arriav_pcie_hip_ver Library SMODEL_TECH/ . falteraverilogfarriav. ..
a_"‘k arriav_ver Library SMODEL_TECHY/. . faltera fverilog/arriav
;_p—‘L arriavgz Library SMODEL_TECH/. . falterafvhdlfarriavgz
o thL arriavn hesi library __ &MODFL_TRCHY Jalterafuhdliarrizuns. . A MK v
Q Transcript ﬂ ﬂ ﬂ
# End time: 13:36:3% on Mar 24,2021, Elapsed time: 0:00:00 -
# Errors: 0, Warnings: 0
#
Mode!Sim = -
<No Design Loaded > |WDDEL_TECH;‘..J‘alherafvhdlfama\rgz ‘ Y

K4-10 Vector Waveform File SCA4 2 4 T
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4.2 15 B

(3) $ T

EMULT4BH v {5 =

ﬁ sim - Default i A x| | = _ | | gg| Wave - Default
*|Instance |Design unit | Design unit £ Kind
J—tﬁ]ﬂ'—ﬁ MULT4E Module Mo D... Pack...
& #ALWAYS#4  MULT4B Process MNoD... Net In

|’ #vsim_capacity#

T REIENIE I M 1

Capacity [£}=4 S N... Net Tn

View Dedaration
View Memory Contents

Add Wave

Add Wave Mew
Add Wave To
Add Dataflow
Add to

UPF

Copy
Find...

Inzert Breakpaint

Toggle Coverage

Modify
Radix...

Show

K4-11 ¥
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4.2 15 B

(4) WA
(5) wEBIME5HEE

@ sim - Default T | | x| ﬁ Objects T 4 | x|
T|Ins13n::e |Desigr1 unit |Des.igr1 unit £ M €| O Wow |20 b
= {H..I_T‘ﬁ MULT4E Module HHHK, .., Out
a FALWAYSES MULT4B Process AX In
|5 #vsim_capacity# Capadity In
Internal
Internal

}

=

B2 MULTSE/AX
|d  MULTEB/BX
B MULTEE R

K4-12 IR R ERES T A
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(5) WEBNE B

M Wave Properties
Signal: sim: /MULT4B/2X

View I Format ] Compare ]

~Display Mame
~Radix Settings ~Color Settings
~Radix Wave Color
lhexadec::i_mﬂl 1’ ’7 | Colors...
~Enumerations Mame Color ————————
|defau11: 1’ ’V Colors...
[ Show Radix Base Prefix (2.0. 32h)

oK | Cancel |

Apply|

=2 MMULT4B/AX
| MULT4YEBX
B—*. MULT4B/RX

M Force Selected Signal =

Signal Name: |sim: /MULT4B/AX

Value: 0101

Kind
|7 ¥ Freeze " Drive T Deposit

—_
Delay For: |0

Cancel After:

Ok | Cancel |

K4-13 W EREHGEK
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EPEIZ O 2 HX1006A

F4-1 £ THX1006A FPGA L 5| B E B

554 AX(3) AX(2) AX(1) AX(0) BX(3) BX(2) BX(1) BX(0)
EAETEL TN B B2
HL %5 5 SW4 SW3 SW2 SW1 K4 K3 K2 K1
FPGAG| i M2 MI15 M16 E16 E2 El F3 M1
554 RX(7) RX(6) RX(5) RX(4) RX(3) RX(2) RX(1) RX(0)
Hi{E5 | LEDI3 LEDI2 LEDI1 LEDIO0 LED9 LEDS LED7 LED6
FPGA5| i A10 All Al2 Al3 Al4 Al5 Cl15 D15

EDR L



4.3 5| 9 -5

Mode Mame Direction Location 1/C Bank WREF Group Fitter Location Node Name Direction Location
B AX[3] Input PIN L2 B AX[3] Input PIN_M2
B AX[Z] Input PIN_K& B AX[2] Input PIN_M15
B AX[1] Input PIN_RO B AX[1] Input PIN_M16
B Ax[0] Input PIN_E16 = AX[0] Input PIN_E16
B BX[3] Input PIN_RE - Bx[3] Input PIN_E2
B BX[2] Input PIN_L8 B Bx[2] Input PIN_E1
B_ Bx[1] Input PIN_T10 k BX[1] Input PIN_F3
B BX[0] Input PIN E15 & BX[0] Input PIN_M1
“ RX[7] Output PIN_PB % RX[7] Output PIN_A10
aut
s R¥[6] Output PIN_TE & Rx[6] Output PIN_ATT
& RX[5] Dutput PIN_N8 B RX[5] Output PIN_A12
= RX[4] Output PIN_T8 B RX[4] Output PIN_A13
= RX[3] Qutpet LA ) Output PIN A4
aut -
o (2] Quiput PIN_T7 B Rx[2] Output PIN_A15
5 z[;] gu:pu: E::—:\; = Rx[1] Output PIN_C15
il R - % R[0] Cutput PIN_D15

K14-17 2 7% 58 5 WIFT I B Pin Planner & Xl4-18 5| JIBE 7€ e

0 ol BUE B B E, DAlHgPE—IX, Ja3)Start Compilation
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4.3.2 iU T ER

(1) FTTT-4mAE B FIHC B ST

P Programmer - Dy/MULT_DEMO/MULT4E - MULT4E - [MULT4B.cdf]* - O ke
File Edit View Processing Tools Window Help .
|; Hardware Selup..| |USB—BI.aster [USE-0] Mode: !JTAG 'i Progress: ’ ]

[ Enable real-time ISP to allow background programming when available

o File Device Checksum Usercode Program/  Verify = Blank- Examine  Security Erase ISP
Configure Check Bit CLAMP
w5t output files/MULT4Esof 10CLODGYU256  ODDBCCE7  0DDOBCCET

I-ﬁ Auto Detect i
¥ Delete
|_;IIM Add File... _I

IW@- Change File..

™~
Y save File
|F“ Add Device...! = B,
L= s H H
TOI = H
Moo —*: :
H H
U pown e
10CLOOGYUZ256
TDOD
4
i v

W g 13 0= A2 I SOF A% UL B 0 M 2 RIFPGAH .
Lab
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(2) REHRESS.
(3) FEEM .

R INENREFP, ORI 45

4 Hardware Setup >

Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming

hardware setup applies only to the current programmer window.

[
Currently selected hardware: | USBE-Blaster [USE-0] i

Available hardware iterns

Hardware Server Port Add Hardware...
IJSB-Blaster Local ISB-0O

Kl4-20 IIAZwmAE T35 =0

Remove Hardware

EDR L
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1. ¥ SOF 84k N JTAG B3 B S04

L\
A

4.3.3 JTAGH S

JULT_DEMO/MULT4B - MULT4B — O x

Search altera.com .

@ Convert Programming File - D,

Specify the input files to convert and the type of programming file to generate.
You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup files

Open Conversion Setup Data... ‘ ‘ Save Conversion Setup... ‘

Output programming file

Programming file type: | JTAG Indirect Configuration File (jic)

—— : :
‘ Options/Boot infi Configuration device: |EPC516 ~ | Mode: | Active Serial

File name: |uulpui_f\{es{outpul_ﬁLe.ji:

‘ Advanced. | RemotefLocal update difference file: NONE o

Create Memory Map File [Generate output _file map)
Create CvP files (Generate output_file. periph.jic and output_file.core.rbf)

[ Create config data RPD (Generate output_fils_auto.rpd)

Input files to convert

File/Data area Properties Sttiddiees 15 SOF File Properties X

i
i
gl

™ Flash Loader ‘Add e Page}

10CLOOSY [v] compression

i o gl |
MULT4B sof 10CLODBYU256 = —

up

Down

Properties
| Genente || cose || wep | L a b
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4.3.3 JTAGREZHERR,
2. FEJITAGH R B 4

it View Proce

& Hardware Setup._| ‘USB—BIasiEr [USB-0] Mode: | ITAG

[ Enable real-time ISP to allow background programming when available

] —
— Configure  Check -
ai 00 ODOCFF50 ODCFFS0
8 auto Detect | 1E85¢ =] g
Delete
™ addFile.. |
W Change e, || 0000 paemmmmemas
EPCS 18
Bl save File » A
S| T
i up
Down

P4-22 HITAGH Z0F (A0 & SO N & 23 4FEPCS16H

Tool->Programmer->JTAGH: -> I AJTAGIR EC B SCHF jicSCAF->Start#t AT 9w FE T 2%
NTUESE FEE RG2S REIER T/E, £ FEGE)E, LA RMARGBIE, REH
FIOTHE, LMEHSIEPCSEINFPGAILE . HalME TEEL. DA Lw
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4.3.4 USB-BlasterlRzh 2T &3

3

€ Quartus ZZ ZEECHL, WIIRBIFR 7 % s Sk
12 N C:\intelFPGA\18.1\quartus\drivers\usb- —— o [ i

O real low backgro ro| av;
[T ] File Device Checksum Usercode Program/  WVerify = Blank- Examine Security  Erase ISP
aster i — Configure ~ Check Bit cLAMP
i st0p output files/MULT4B.sof | 10CLODGYU256  OODBCCS7  ODDBCCET
| # Auto De‘led|
X Delete
» » - N, e
>l——{_: h— b[ﬁ BN t > X Q —;':l | ™ AddFie. |
LR TG A uartus, £ dm i E
ange File..

JG

a5, A BlA A K Hardware Setup "‘%' - ER
Y, AR 1 h X USB- =
Blaster i ,

EDK L
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1. HEREEEGT AN

1) FTHEEERET.
(2) BV —MIREEE.

.......................................................... T Symbol
4 cut manl
[T copy I Libraries:
O e o v B prmives
X Delete Gleveeive tieeeen » B buffer
Update Symbol or Block... frsa s » 8 logic
................... » B2 other
Shi L5 | S
e o v B pin
I!Hﬁi i Symbol... £ bidir
Bl i
& i Ehtispaon Symbol as Block... input
& zeomou cosnospee |21 | LS ’
" zom. e (R
T e e TG R e =
}i Fit Selection in Window Ctrl+Shift+w DREpeat—inser‘tmodE

Kl4-23 IEFESTITF TN B Kl4-24 TETTAFR AR TEHER A 51 B
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(3) FREE T

Y

(4) G R & ﬁlﬁ}%&ﬁﬁﬁlﬁ

(5) %%J—*ﬁﬂ%%)ﬁﬁ ] o

Il Quartus Prime Standard Edition - D:/adder/adder - adder

File | Edit View Project Assignments Processing Tools Window Help

[ New.. Ctrl+N
f~ Open.. Ctrl+0
Close Cirl+F4

New Project Wizard...

BE Open Project... Crl+J
Sawve Project
Close Project
EH save Ctrl+s
Save As...
& saveal Ctrl+Shift+S

File Properties...

Export...

Convert Programming Files...

@ Page Setup...
Print Preview

| SsescorvkoeLvE

b h_adder bof* B
Bk WATE-O 11 0NNNTDOoxY By agdlidm~MbBDC

Create HDL Design File from Current File...
et DL e e e et R o e e e e me meee weas wewns

Create Verilog Instantiation Template Files for Current File VR REEG R REEG R RvEd R nwEd R i

Create VHDL Component Declaration Files for Current File |- - - - - - - - - - 0o oo o s

Kl4-25 SEBETHFRE g B AN — oo, DB & = it R A

(6) MAFnse.

EDR L
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2. BT E 34

1% FEFile—Create/Update—Create Symbol Files for Current Filefiy
4, BImli a7 B g B AR sl — D e R 5 A R ot c 42
h adderbsf) , DMELE S ZE XA

| symbol >
Libraries: e
& s A |G

¥ & cfintelfpga/18.1/quartus/librar i
> 3 megafunctions i

> £3 others R L e

v & primitives ::::::::::::::::::::::::;h P U S el

> 8 buff ::::::::::::::::::::::::E_ _;:::::::::::::::::::::::::

> O logi . N (s

< ey e
Nam s e e e R R e s e D
radae] B |

Kl4-26 fEf adder L2 T IO INs B A

EDR L



4.4 FH g R B W THARE

3. %t e AT A O
i;ap; 2,56 us 512 us :
bin |

sum I_!74I_4I__
K4-27 nas i BRI

EDR L



4.5 HDLRR A1 B f Analysis & SynthesisTifE

o YENQuartusH) 9w FEtEIR 2 —, 1EFEAssignments ) Settings X} ﬁﬂ@ i)
Analysis & Synthesis, f3FiQuartus Integrated Synthesis®E 25 & 2
52 FFVHDL A Verilog HDL, FH3HeEEmlsg 53 R (L) i3t
I .
« Y HEVerilog 19954n#E (IEEE1364-1995) A1k 22 ¥ Verilog 2001 b1
(IEEE1364-2001) , i&3Z#FVHDL 1987 (IEEE1076-1987) #11993
(IEEE1076-1993) Hrik.

EDR L



4.5 HDLRR A1 B f Analysis & SynthesisTifE

o 7EBRINEML R, Analysis & Synthesisf#i ;i VHDL 1993 #1Verilog HDL
2001

o MESTHHEERS, Analysis & SynthesisH) 73 TP B A & L2 & 45
TR — S, IR I TR R MR VR AR 1R

EDK L



4.6 FHRIERIB LI G| B

{EVerilog UK IA 1 B 4% 51 B e
[f514-2]

module MULT4B (RX,AX, BX) ;
input [3:0] AX /*synthesis chip pin="M2,M15,M16,E16" */;
input [3:0] BX /*synthesis chip pin="E2,E1,F3,M1" */;
output [7:0] RX /*synthesis
chip pin="AA4,AA5,Y2,AAl,V2,W1,R2,Ul" */;
o/ H R R 41

—, A N E B H ARes A, HARPB S B EMEIEAGE T
Quartus Il; %, REETE BT SCHH E X
Wt E, s bl EA ARk PR Assignments->Pinsir 2k B &
BN U 1B 58
input CLK /* synthesis chip pin = "G21" */; <45i£22?>Lab




4.7 keep/E N H

5 T e e
&4 Mode Finder
ime Bar: 0ps
MNamed: * Filter: |Post-synthesis - ain |
Ops 2.56us 5.12us 11 1 1
dame . : ; E :
0 o Lookin: = List r | |
_n,l: & Insert Node or Bus ; bir
) 1 Nodes Found: Selected Modes: ] H
ain
]| MName: MName Type - Name i cin | |
e — | Type: [INPUT ] ., ain~input Combinational i in_ ain Input L
dn in_ bin Input n_ bin Input cout T | " W |
1| Value type: [Q-J_evel c o o n . . " :
| |5z bin~input Combinational = D Input Y ¥
cout : ; A =
Radix: Binary || [I% cin Input M cout Output LM | | | 1 | | |
il Bt |1 o, dneinput Combinational 24 sum Output
4| |22 cout Output S5 net3 Combinational net3 i i i | |
Start index: 1
reiRacx Lo 1 .CD coutroutput  Combinational
[ | Display gray code cof | |55 net3 Combinational
 SE— 24 aum outaut L

Kl4-28 [ HBUE 5 3 E 9% %5 & A NS Snet3 K4-29 1B

{HE A BE H X FERI TS O, A IS 5 AR LA 5 A 2 S 1A AT RE DA 3, T EiE B 2 e . X 22
25 TR E" . 7T A probe port/@ e, ERANEIERE XA TE k2, BV IR iff:

(* synthesis,probe_port,keep *) wire net3;

TR EES(WA[7:0]), AU T E X

(* synthesis,probe port,keep *) reg[7:0] A;

EDR L



4.8 SignalProbefdi FH 7%

B Quartus |IFSignalProbe(s SR M ThRE, BeFEA UL R Wit A a1 2k
BT A HFPGAW 43 H (3% £ Fl i LUK P R S0 354 5 5l
FPGA.

B SignalProbefR M T ge ¥ FH 2R AN & T-im BT F58 € 1 A #5815 5 5l
B A AEANES, DAL,

EDR L



4.8 SignalProbefdi FH 7%

1. F& 5 AR 58 s v 07 B AR
2. % & SignalProbe Pins

Tools->SianalProbe Pins->ts i 5] BlZETi-> Pin name->Source->Add

ﬁ Signal Probe Pins \3 Mode Finder
Signal Probe pins allow you to pull out an internal signal to a pin without chan
Named: |* V| | List |
S .
Enabled " duu:ce Pin Location Pin Name Qphons
ode [ 1 1
. = : o [ :
S Add Sigial Piabe Pi Filter: lSlgnal Tap: post-fitting - | :_CustﬂmLZE..|
Look in: ||f_atlder1 . i | Include subentities [] Hierarchy view
Source node name: net3
Matching Modes: B = Nodes Found:
- S i ~
Pin location: PIN_AT0 Name Assignments Al Name Assignments
< Signal Probe pin name: |net3 signalProbe - ain Unassigned ‘@ net3 Unassigned
= Gz .
t U ned
Signal Probe compilation il iz [q
I ] = bin Unassigned et
Signal Probe pins are areatedy  Pipeline registers c s : =
Check & Save All Netlist Ck ‘& bin~input Unassigned =
Number of registers: |0 B cin Unassigned i < |
‘s cin~input Unassigned ‘_j
Clock signal: c l
‘® net3 Unassigned
Reset signal: > h_adderu2 "
[ B8 rind < > I« < »
2 +" Click OK to add SignalProbe

[£14-30 7% SignalProbeX} i HE B B IR {5 5 net3 w Lab



4.8 SignalProbefdi FH 7%

3. 4w %SignalProbe Pinsillif(5 & 3F F #a

Processing-Start->Start SignalProbe Compilation, A%
e BN g SO FPGA A I

i_# Signal Probe Pins

Signal Probe pins allow you to pull out an internal signal to a pin without changing your design or running a full compilation.

x

Source Mumber of Register  Register
Enabled Pin Location Pin Mame 8 =8| Status
MNode Name Registers Clock Reset
................................ DEl.Et-E
net3 PIN_AT0 net3_signalProbe O Routed
| EnableAll |
' Disable All |
£ >

Signal Probe compilation

Signal Probe pins are created using engineering change orders (ECOs). To create a new Signal Probe pin or change an existing Signal Probe pin you
must dick Check & Save All Netlist Changes.

| Start Check & Save All Netlist Changes | 0%

K4-31 SignalProbe PinsXJ1EHE 15 B 15 I

EDR L
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4-1 Z PR BEAR T S

SEIG H . ¥ — 2 #&Quartus 1 Verilog X AT AE, 46 H B IX1TH
FLARBE A 3R

SLISATS51: A F Quartus 78 k41 & B B (F13-2) oy UK % 38\
(MUX41a) Fofg ZNRFF R, %005 EE,

SCIGATSS2: AL RS EHATHEA MR, Rk et X1 5| B
T UARESHTHIMK, ao by oo dFAEAEWHSE,; Ml ETEESE
o EHATHREE. T B A AR N K,

EDR L
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N

4-2  SALIMEREIFER

Sy H ). #AGZE A B Quartus By R B oy N\ 7 ik ik T M ey 4 6w B, E R
BRI, AN A nds kT 4R O R 2 ] e\ R
BT Y T 40 AR

LIS TR — NSO Ank 25 ¥ DL B 8/~ a a4 ik, Am ik % (R iy AL FT DA

AT 7 LI, BORHR AL A ik 25 89 HE AL Hr H cout 5 AR 4 89 B AL Am ik 2 1 9 (K
L Hr N\ AZ 5 cintll B

SRIGAT S5 1. % FRA.470 58 k- Inde fn o fn 28 Wy k1T, &3 XA R 22
WM. RiIFE. Ga. ER. BE, ERRAZMATEHNR, HRkameE
BB R — N TO T N EDK L




S b5 it

4.3

3

VA

1

B3

SIS H ) 3 — % 238 A Quartus 58 ik Verilog#E 1% 1T 1 T 42 ;
RN T AR At T A8 Y BT 77 i AR P R AN KT

SLIAESS1: HRSEATEAIA2Y, RESETRFH4-1, THK
— MR FRE BRI, RE. EAE G EI,

LIAES2: R LWk, TR ST E BRI, S,
{7 A A L

EDR L
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4-4 7 REH TR Bon R AR T

LIS H R 3 TB D B or E L A5 1 Verilog#E 41X 1T,

SEIGAF S . KK T HF 8 Verilogi® A 25 12 /5 7 Quartus b
#HATHE. FiF Fo. ER. TE, SHETARES
WP R (ERGEREMANBRESHIRE) .
" WEWEBMESHARALZW T A di
AR &

3

RRRAT

YR

B
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