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iCd New Project Wizard X

Directory, Name, Top-Level Entity

What is the working directory for this project?

D:/project/pro25/fpga/adc

What is the name of this project?
ad::i

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.

adc

Use Existing Project Settings...

Project Type

Select the type of project to create.

o] Empty project

Create new project by specifying project files and libraries, target device family and device, and EDA tool
settings.

Q Project template

Create a project from an existing design template. You can choose from design templates installed with
the Quartus Prime software, or download design templates from the Design Store.

Add Files

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.

Note: you can always add design files to the project later.

File name:

o X

Add

Add All

File Name Type Library Design Entry/Synthesis Tool HDL Version Remove

Up
Down

Properties

Specify the path names of any non-default libraries. User Libraries...

< Back Next > Finish Cancel Help
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| O New Project Wizard e

Family, Device & Board Settings

Device : 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] MAX 10 (DA/DF/DC/SA/SC) . Package: Any -
Devicey Al M Pin count: Any M
Target device Core speed grade: Any =
Auto device selected by the Fitter Name filter: 10m50daf484

© specific device selected in 'Available devices' list ® show advanced devices

other: nfa

Available devices:

Name Core Voltage LEs Total 1/0s GPIOs Memory Bits Embedded multiplier 9-bit el

T10M50DAF484C7G 1.2V 49760 360 360 1677312 288

Platform Designer — 7 0101

ADC-n Y'an NX N1l

i3k Quartus Prime Lite Edition - Di/project/pro25/fpga/adc/adc - adc = a X

File Edit Yiew Project Assignments Processing Jools Window Help Search altera.com ]
DA+ D C | ade T SEEL TR QADR @

Project Navigator # Hierarchy vage =

EY-
|l.ad: | % 5

v @ Installed IP
~ Library

* Processors and Peripherals

Entity:nstance
% MAX 10: 10M50DAF4BACTG
* adc®

~ Peripherals
# Modular ADC core Intel FPGA IP
* Modular Dual ADC core Intel FPG
~ University Program
~ Generic 10
r Controller for
@ Search Tor Parmer 1P

ov 7N1)

== New IP Variation x

Your IP settings will be saved in a .gsys file.

Create IP Variation

Entity namel adca] I ‘

Save in folder: |D:\project\pro25\fpga‘\adc ‘

Target Device
Family: |MAX 10 v ‘
Device: | 10ms0DAFaBaC7G v]

(@ Info: Your IP will be saved in D:\project\pro25\fpga\adc/adcD.qsys.
[ [ ox |
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2 IP Parameter Editor - adc0.qsys* (D:\project\pro25\fpga\adc\adc0.qsys)

File Edit System Generate View Tools Help

(10MHz 7w An1* 1 TN

9 parameters % - m‘ H Delagl T slock Symbal 2 =
System: adc0 _ Path: adc_mega 0
" ADC Controller for DE-series Boards
ADC Controller for DE-series Boards
altera_up_avalon_adc_mega Details of G Used
[ — ]
DE-Series Board: DE10-Lite v no description
AADC Clock Frequency (MHz): Hz
Humber of Channels Used:
Fe
System Clock Frequency (MHz): 50~
4 X <
H‘ Presets - o
Presets for adc_mega_0
4 X
Project
~Click New... to create a preset.
Library
-No presets for ADC Controller for DE-series Boards 18.0
-0
Type Fath Message
Apply Update... Delete New...

0 Errors, 0 Warnings

I Generate HDL... I Finish

a0 v nowN NX 1N

¥ adcd  Path: adc_mega 0

ADC Controller for DE-series Bo

altera_up_avalon_adc_mega

& Generation

= & l:l‘ Ia DetalE = Block
X

|~ Synthesis

DE-Series Board: DElU-Li:
ADC Clock Frequency (MHz): 10.0 |
Number of Channels Used: 1

[ Configurati |
System Clock Frequency (MHz): |sp v|

oz Messages

Type Path Message

Synthesis files are used to compile the system in g Quartus project.

Create HDL design files for synthefis: |vHpL

[T create timing and resource edki

[ create block symbol file {.bsf)

ady EDA synthesis tools.

[~ simulati

The simulation medel contains generated HDL files for the simulator, and may include simulation-only features.
Simulation scripts for this component will be generated in a vendor-specific sub-directory in the specified output directory.

Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the
ip-setup-simulation and jp-make-simscript command-line utilities to compile all of the files needed for simulating all of the IP in your design

Create simulation model:

Mone

|~ Output Directory

Path:

D:/project/pro25/fpga/adc/adcd

Generate Cancel

X I'n

DE10lite 0'v1> 7w ADC Yn AR



& Save System Completed X

Al A @

@ Info: C:/intelfpga_lite/ip/**/* matched 0 files in 0.00 seconds

@ Info: Reading index C:\intelfpga_lite\ 18.1\quartus\sopc_builder\ builtin.
@ Info: C:\intelfpga_lite\ 18.1\quartus\sopc_builder\ builtin.ipx described !
@ Info: C:/intelfpga_lite/ 18.1/ quartus/sopc_builder/**[* matched 8 files
@ Info: Reading index C:\intelfpga_lite\ 18.1\quartus\common\librarian\fz
@ Info: C:\intelfpga_lite\ 18.1\quartus\common\librarian\factories\inde
@ Info: C:/intelfpga_lite/ 18.1/ quartus/common/ librarian/factoriesf ==/
@ Info: C:/intelfpga_lite/ 18.1/ quartus/ sopc_builder/bin/$IP_IPX_PATH |
@ Info: C:\intelfpga_lite\ 18.1\quartus\sopc_builder\bin\ root_componer
@ Info: C:/intelfpga_lite/ 18.1/ quartus/ sopc_builder/bin/ root_componer

() Save System: completed successfully.

[ Close l

== Generate Completed X

LA e A @

©, Warning: adc_mega_0: add_file on static file C:fintelfpga_lite/18.1/ip/ al
©, Warning: adc_mega_0: add_file from generate callback added file fiftyfiven
©, Warning: adc_mega_0: add_file on static file C:fintelfpga_lite/18.1/ip/ al
©, Warning: adc_mega_0: add_file from generate callback added file fiftyfiven
©, Warning: adc_mega_0: add_file on static file C:fintelfpga_lite/18.1/ip/ al
@ Info: adc_mega_0: C:/intelfpga_lite/18.1/ip/alterafuniversity_program/input_c
@ Info: adc_mega_0: "adcD" instantiated altera_up_avalon_adc_mega "adc
@ Info: adco: Done "adc0" with 2 modules, 15 files
@ Info: qsys-generate succeeded.
@ Info: Finished: Create HDL design files for synthesis

v, Generate: completed with warnings.

Stop

O Quartus Prime .

Io You have created an IP Variation in the file
Ly D:fproject/pro25/fpga/adc/adc_reader.qsys.

To add this IP to your Quartus project, you must manually
add the .gip and .sip files after generating the IP core.

The .gip will be located in
<generation_directory>fsynthesis/adc_reader.qip

The sip will be located in
<generation_directory>/simulation/adc_reader.sip
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3 Quartus Prime Lite Edition - D:/project/pro25/fpga/adc/adc - adc
File Edit View Project Assignments Processing Tools Window Help

O = Add Current File to Project P FES @AV e

i i Add/Remove Files in Project...
Project Navigator

H il Revisions...

Copy Project...
% MAX 10: 10M5( — L

Clean Project...
* adc® - :

= Archive Project..

Restore Archived Project..

Import Database...

Export Database...

Import Design Partition...

0{7'N97 2xnW ADC -N 21 YAl 9'oInY

Category: Device/Board...
General I ——

Select the design files you want to include in the project. Click Add All to add all design files in the
raries project directory to the project.
v |P Settings

IP Catalog Search Locations Eile name: Add

Design Templates
v Operating Settings and Conditic
Voltage
Temperature
~ Compilation Process Settings

. A add Al

File Name Type Library Design Entry/Synthesis Tool HDL Version

Remove

Simulation S ¢ adc0 ¢ adc < fpga < pro25

Board-Leve

™ Compiler Setti g MWD APM T

m Videos B
submodules Bl 65

Timing Analyz{ 65

Assembler [ p p) adc0.gip . adc B

Design Assista

Signal Tap Log adco B

Logic Analyze

oran il
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Block Diagram yalp nnol

L New X

New Quartus Prime Project
~ Design Files
AHDL File
|Blc:ck Diagram/Schematic File | I
—torrrie
Qsys System File
State Machine File
SystemVerilog HDL File
Tcl Script File
Verilog HDL File
VHDL File
~ Memory Files
Hexadecimal (Intel-Format) File

Memory Initialization File
v Verification/Debugging Files
In-System Sources and Probes...

AlD 1T IR

File folder

File folder

File folder
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File Edit View Project Assignments

ol [

Symbol 21x'"7 15> |no%

G Quartus Prime Lite Edition - D:/project/pro25/fpga/adc/adc - adc

OFFHd

Project Navigator E Files

ew Project Assignments Processing Tools Window Help
D D Cf adc LS OGp Dr W
~a@e x| % adc.bdf

F~ Files

B heawAoE-071°

1-5 adcO/synthesis/adc0.qip
tor adc.bdf

New...
Open...
Close

New Project Wizard...
Open Project...
Save Project

Close Project

Save
Save As...
Save All

File Properties...

Create / Update
Export...

Convert Programming Files...

Page Setup...

Print Preview

Curl+N
crl+o
Cirl+F4

Ctrl+]

Ctrl+s

Crrl+shift+s

PIN P11

Symbol x"™

Processing Tools Window Help

NS EEH D FES AR
i) adc.bdf*
ErhQ¥ADET-O 11T ANNSNYOO N Y B 4 5

Create Symbol Files for Current File
Create AHDL Include Files for Current File
Create Verilog Instantiation Template Files for Current File

Create VHDL Component Declaration Files for Current File

X I'n

DE10lite 0'v1> 7w ADC Yn AR



Cut
T Copy
B Paste
# Delete

Update Symbol or Block...

Show
Insert

.- @ ZoomIn

- @ Zoom Out

3 @ Zoom..

: inY Eitin window

= Fit Selection in Window

*'rr Symbol

AN NNX n'.'n'nn nn' ool g'on

3

' Symbol.. SRR
Ctrl+Space .. Symbolas Blode,- | :::: 1
Ctrl+ShiftsSpace 01l
Ctri+Alt+w
ctrli+Shift+w S S SRS S S S S

Libraries:

v & Project
& adc
v & adcO

& adco

» O cfintelfpga_lite/18.1/quart

Name:

adc0

O Repeat-insert mode

(] Insert symbol as block

cli
CLOCK

. rese|
LU IRESE

rese
readingp

i = 1 e I CHC
CHAM4 0
B i = o e e I
B O e s I

il

i

T E ]
oo lodery

DR i =l s e N

CH7 :
ins systeqn -

X I'n

Cancel
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D"MIa'n
50MHz 7w clk pTh 1am
N1 7'won nix'n |¥N%7 190 T (N1 7'vo) Reset-n N0 NX 1AN)

(MSB 10 ) "mnn 7w niraron 12 3imn o717 10-7 12ani A'nn Rxin

B

e e A I I I I adcC
PIN P11
cly
CLOCK clk
L rese
‘resetN RESE™ | ose
SPINCBB | st readingp
Lo Lo A CHOM1 08 ~Hg
CHAM1 0 CH1
CH2M11 0 CH2
CH3M1 0 CH3
CHAM1 0 CH4
CHAMM11. 0 CHE
CHAM1 0 CHE
. oo R e = i s e 4
{CHO[M1..0 < —-OUTRU] cH?
insi SVS‘tETI----
(MSB) 12 3inn o127 10-% D12'o 1)
Named: * v x» | Edit
Direction Location I/0 Bank VREF Group -itter Locatior 1/O Standard  Reserved  urrent Streng  Slew Rate  ifferential Pai ict Preservati
Output PIN_B11 7 B7_NO PIN_B11 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_A11 7 B7_NO PIN_A11 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_D14 7 B7_NO PIN_D14 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_E14 7 B7_NO PIN_E14 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_C13 7 B7_NO PIN_C13 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_D13 7 B7_NO PIN_D13 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_B10 7 B7_NO PIN_B10 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_A10 7 B7_NO PIN_A10 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_A9 7 B7_NO PIN_A9 3.3-VLVTTL 8mA (default) 2 (default)
Output PIN_AS 7 B7_NO PIN_AS 3.3-VLVTTL 8mA (default) 2 (default)
% CHO[1] Output PIN_A12 3.3-VLVTTL 8mA (default) 2 (default)
& CHo[O] Output PIN_H13 3.3-VLVTTL 8mA (default) 2 (default)
B ck Input PIN_P11 3 B3_NO PIN_P11 3.3-V LVTTL 8maA (default)
B resetN Input PIN_B8 7 B7_NO PIN_B8 3.3V .rigger 8maA (default)

<<new node>>

alnxal
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(4095 1Y 0 ) NnN®0 4 7w 7segment MNAIXN 112N

7 segment NAIXN NYoSn 7w VHDL yaip q'on

library IEEE;
use IEEE.std logic 1164.all;

entity bcd 7seg is
port(LED: out STD LOGIC VECTOR (6 downto 0);
Din: in std logic vector (3 downto 0));
end;
architecture arc 7seg of bcd 7seg is

begin

-- segment encoding

-~ 0
— 51 |1
- — <=6
— 4 |2
-~ 3

with Din select

LED <=

"1111001" when "0001", --1
"0100100" when "0010"™, --2
"0110000" when "0011", --3
"0011001" when "0100", --4
"0010010" when "0101"™, --5
"0000010" when "0110", --6
"1111000" when "O111", --=7
"0000000" when "1000", --8
"0010000" when "1001", --9
"0001000" when "1010"™, --A
"0000011" when "1011", --Db
"1000110" when "1100", --C
"0100001" when "1101"™, --d
"0000110" when "1110", --E
"0001110" when "1111", --F
"1000000" when others; --0

end;
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BCD Tij7 '"IN'an N yaip!

library IEEE;

use IEEE.std logic 1164.all;

use IEEE.std logic unsigned.all;
use IEEE.std logic _arith.all;

entity BinToBcd is
port(Din: in std logic vector( downto 0);-- 0 to 999
dig0,digl,dig2,dig3: out std logic vector (3 downto 0));
end;

architecture arc BinToBcd of BinToBcd is
begin

process (Din)
variable temp : integer range to

variable dig0 int,digl int,dig2 int d1g3 int :integer range
to

begin
temp:= conv_integer (Din) ;
dig0_int:=temp mod ;
digl int:=(temp/10) mod ;
dig2 int:=(temp/ ) mod ;
dig3 int:=temp/ ;
dig0<= conv_std logic vector(dig0 int,4);
digl<= conv_std logic vector(digl int,4);
dig2<= conv_std logic vector(dig2 int,4);
dig3<= conv_std logic vector(dig3 int,4);

end process;

end;

IN2D VIVYA 197 12N 'O

in[3.0] LED[5.0]

e
~—1Dir{11.0] dig0[2 0] =" Din[2.0] LEDE. 0]
dig1[3.0]
digZ[3.0] -
dig33.0] Inst3
cLock |,
. : rese T Bt EE e PR PR T L EEEEEET TR EEEEFEE
§ Y : :
B R e i il e mop o o
fnstd reading
PV b inerS
s
0
5 Dinz.0] LED(E.0]
st
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D'1'S V' TA]

» clk Input PIN_P11 3 B3_NO PIN_P11 3.3-VLVTTL 8mA (default)

& HEXO[6] Qutput PIN_C17 7 B7_NO PIN_C17 3.3-VLVTTL 8mA (default) 2 (default)
‘@ HEXO[5] Output PIN_D17 7 B7_NO PIN_D17 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEXO[4] Output PIN_E16 7 B7_NO PIN_E16 3.3-VLVTTL 8maA (default) 2 (default)
% HEXO0[3] Output PIN_C16 7 B7_NO PIN_C16 3.3-VLVTTL 8mA (default) 2 (default)
‘® HEXO0[2] Output PIN_C15 7 B7_NO PIN_C15 3.3-VLVTTL 8maA (default) 2 (default)
‘% HEX0[1] Output PIN_E15 7 B7_NO PIN_E15 3.3-V LVTTL 8mA (default) 2 (defaulr)
‘& HEXO0[0] Qutput PIN_C14 7 B7_NO PIN_C14 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEX1[6] Qutput PIN_B17 7 B7_NO PIN_B17 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEX1[5] Qutput PIN_A18 7 B7_NO PIN_A18 3.3-VLVTTL 8mA (default) 2 (default)
& HEX1[4] Qutput PIN_A17 7 B7_NO PIN_A17 3.3-VLVTTL 8mA (default) 2 (default)
& HEX1[3] Qutput PIN_B16 7 B7_NO PIN_B16 3.3-VLVTTL 8mA (default) 2 (default)
B HEX1[2] Output PIN_E18 6 B6_NO PIN_E18 3.3-VLVTTL 8mA (default) 2 (default)
& HEX1[1] Output PIN_D18 6 B6_NO PIN_D18 3.3-VLVTTL 8maA (default) 2 (default)
& HEX1[0] Output PIN_C18 7 B7_NO PIN_C18 3.3-VLVTTL 8mA (default) 2 (default)
‘® HEX2[8] Output PIN_B22 6 B6_NO PIN_B22 3.3-VLVTTL 8maA (default) 2 (default)
‘% HEX2[5] Output PIN_C22 6 B6_NO PIN_C22 3.3-V LVTTL 8mA (default) 2 (defaulr)
‘@ HEX2[4] Qutput PIN_B21 6 B6_NO PIN_B21 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEX2[3] Qutput PIN_A21 6 B6_NO PIN_A21 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEX2[2] Qutput PIN_B19 7 B7_NO PIN_B19 3.3-VLVTTL 8mA (default) 2 (default)
& HEX2[1] Qutput PIN_A20 7 B7_NO PIN_AZ20 3.3-VLVTTL 8mA (default) 2 (default)
& HEX2[0] Qutput PIN_B20 [} B6_NO PIN_B20 3.3-VLVTTL 8mA (default) 2 (default)
& HEX3[6] Output PIN_E17 6 B6_NO PIN_E17 3.3-VLVTTL 8mA (default) 2 (default)
& HEX3[5] Output PIN_D19 6 B6_NO PIN_D19 3.3-VLVTTL 8maA (default) 2 (default)
B HEX3[4] Output PIN_C20 6 B6_NO PIN_C20 3.3-VLVTTL 8mA (default) 2 (default)
‘® HEX3[3] Output PIN_C19 7 B7_NO PIN_C19 3.3-VLVTTL 8maA (default) 2 (default)
‘% HEX3[2] Output PIN_E21 6 B6_NO PIN_E21 3.3-V LVTTL 8mA (default) 2 (defaulr)
@ HEX3[1] Qutput PIN_E22 6 B6_NO PIN_E22 3.3-VLVTTL 8mA (default) 2 (default)
‘& HEX3[0] Qutput PIN_F21 6 B6_NO PIN_F21 3.3-VLVTTL 8mA (default) 2 (default)

! |m- resetN Input PIN_B8 7 B7_NO PIN_B8 3.3V Sc.. Trigger 8mA (default)

alnxal
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