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ZRRIATE]

and?2

or2

nand2

nor2

not

Xor
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CZEHREY| )R RS

]
inst :

Libraries: e

> B0 maxplus2 A

> B opencore plus || el il
~ & primitives
» B0 buffer
v & logic
tF and1z2
and2
tF and3
tF and4
£ ande

£F [y

MNarme:

/] Repeat-insert

Insert symbaol EuhmA = and2 =
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Repeat-nsert mode
Inzert symbol as block

Launch MegaWizard Plug

’ Megaiizard Plug-In Manager...

e =
2| Symbol |i|
Libraries:
[> E3 megafunctions B
[ B3 others A
4 [ primitives
[: 3 buffer
I B3 logic |
[ 23 other 1
‘E’Diﬂ ..................................... -
£ bidir Cliiiiiioiiiiiiiiiotiiiioioiioio| e Symbol
£ input S
& output I I D Libraries:
‘ R TS ERE R LTS " 6 megauncions -
Mame: S b & others -
T e T T S S R S S Jﬁ‘primitives
|r||:|L|t .....................................
= oo I & buffer
[¥] Reffeat-insert mode oo I 23 logic
rt symbal as block S I 23 other 1
S 4 B pin
il e D £ bidir
MegalWizard Plug-In Manager... oo £ input
i £t output L
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AERE (FTE

HFile”—“New Project Wizard”, #riE
3“File”—“New”Ill, 1553#¥Block Diagram/Schematic File,

2+ bdfS{&

HEBISE, 1R1F 9 decoder24.bdf,

G MNew

*

Mew Quartus Prime Project

™ Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Osys System File
State Machine File
SystemVerilog HDL File
Tcl Script File
Werilog HDL File
WHDL 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

V¥ Other Files

Cancel Help

T #decoder24 (SL{R1R)

| @ Quartus Prime Lite Edition - DyfintelFPGA lite/17.1/decoder24/decoder24 - decoder24 - 0 x
| File Edit Wiew Project Assignments Processing Tools Window Help Search altera ]
- r -/ GBOTP 51 OOAVE 9
e A Hierarchy va@e x| Block?.bdf a |ie catatog 2 x|
= N s 1/ =|
Entity Instance = k Q w A o - D " l—l Eﬁ \ \ N 0o \ ~ lq l—r N | ~ El - % X =
i Cyclone IV E: EPACESSF23C8 ~ G installed IP

® decoder24 '8

Tasks Compilation v =g =

Task 1
~ P Compile Design
> P Analysis & Synthesis
P Fitter (Flace & Route)
P Assembler (Generate programming files)
P TimeQuest Timing Analysis

>
>
>
> P> EDA Netlist writer
L [

>

>
>
>
>
>
s

¥ Project Directory

No

¥ Library

Basic Functions

osP

Interface Protacals

Memory Interfaces and Controllers
Pracessors and Peripherals

University Program

@ search for Partner i

r

+ o4
s A @ & N Filter 88 rind.. O FindNext

Fi

= | Type ID  Message

g

®

8| system  Processing

1345, 34 0%

00:00:00
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{224,
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(2 b N a0 L i

D100 ] % Delete

........ Locate

Ll Update Symbol or Blodk. ..
oo dl Flip Horizontal

Dol [ Fip Vertical

B Rotate by Degrees
SUUTIIN] AL ZoomIn

... |24 ZoomOut
Coor o r Ll Zoom

oo " Fitin Window

Fit Selection in Window

Ctrl+5pace
Cirl+5hift+5pace

Cirl+Alt-+w
Ctrl+5hift -+

1953%¥ “Properties”

, £

Properties

p
%] Pin Properties

General Format

To create multiple pins, enter a name in AHDL bus notation

Pin name[s

(For example: “name[3..0]7), or enter a comma-seperated list of names.

Default value: |'u'CC

OK

l | Cancel

Help
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. EEH“File”—>“New”lil, 1%#FEUniversity Program

VWF, #iiE*.vwf, I ERRERS.
. ERE“Edit”—“Set End Time”IR,

. B tmiEeR S O ESRE “Edit” — “Insert”—“Insert

Node or Bus”

. B tmiEee S 0 ERKE“Simulation”—“Run Functional

Simulation”’I,
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File Edit WView Simulation Help Search altera.com .'
& E O N E N E B E 2 KR R R Al
Master Time Bar: 70.0 ns 4 *  Pointer 170.6ns Interval: 100.6 ns Start: 50.0ns End: 50.0 ns
N Value at 0 ps 2{].45] ns 4{]? ns Eﬂlli] ns E-O'IF! ns 'Iﬂﬂiﬂ ns 1 Eﬂiﬂ ns ‘I4ﬂiﬂ ns 'I&Giﬂ ns
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IntelZ= L EEREIR

Quartus Prime3 £ & FE

HUZIN8E (Megafunctions) fRER, EITIEE

DIRERRIR, BILARDZ

| Symboal

{EE, IR

Parameter Value

.............................................................. A LPM_SVALUE
N N NN -+ |LPM_AVALUE
R e L A e S A "~ |LPM_MODULUS
..................... SR COUNTER i - - - |LPM_DIRECTION
:::::::::::::::::::::f_ CoIIiiiiiiiiniiiiiiii © " |LPM_WIDTH
:::::::::::::::::::::g— ~~~~~ Do ... ... .. ..|LPM_PORT_UPDOWN o
:::::::::::::::::::::f_ 0 CoIIiiiiiiiiiiiiiiiiii : LPM_COUNTER e
L Of= o
Cooiiiiiiionooono beupdown B R RS SE e
SRS S SRR RS P ——| sload
I = A | sset
..................... p— L o S
S 8= A - — data[]
..................... S [T a— T
L e A e SR A S —|Updown cout—
N NN —ck_e o _
L e A e SR A S — cnt_ 5 8

S — cin ¢

OK cel
— t L]

2l

Z|JRiERsE
SITHIHFE.

e

INge, RETSHUL (Parameterlzed)

2 /A




Intel IP Core

PR LB S
SECE R SHIZRTIEER.
ZADIBERIR A EAUIRLT

) -

A Y|

BIP CatalogiEE
AL

IP Catalog

&, LrM

W ,‘ Installed IP
¥ Library
* Basic Functions

~  Arithmetic
" LPM_ADD SUB
" LPM_COMPARE
“ LPM_COUNTER
“ LPM_DIVIDE
© LPM_MULT

* Miscellaneous
" LPM_CLSHIFT
" LPM_CONSTANT
" LPM_DECODE
© LPM_MUX
" LPM_SHIFTREG

e Search for Partner IP

—_,\%gﬂj.] -Jmﬁg\\
i, HE _F'EI’J

?—Iz
X}
i
L

B2 E
IR TS,

A
|:|

HIIPZED
)

dlf

a7
——

e

% MegaWizard Plug-In Manager [page 1 of 5] ? *
«;3 LPM_COUNTER

© Uponly

() Down only

Rezource Usage

How wide should the 'q' outputbus be? &

Currently selected device family:  cydome IVE

~  bits

What should the counter direction be?

(0 Create an 'updown’ input port to allow me to do both (1 counts up; 0 counts down)

Match project/default

8 lut + 8 reg

| Cancel || < Ba

ck || Next > || Finish |
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v 2MHEZHBRIIP Core

v BIPAERL T BEIFEARNBENIP Core
v E8=7F51P Core,




IRNBEIRIR——Ipm_counterit£iz33C4G

T EE RIS RSB, 1T EHEARIITEER T
— 2ol IR ZERk, LJr*iEirckJ — RGE A ETAE A
R A=Ak

4&

clock 530 N\ B h Bk e

. ................ |pm ..... C Ountero data[7..0] lmp_counterﬂgs{nh“nyﬁ

up countef q[7..0] Imp_counterfBI8{: & E e iR

datal7..0] q[7..0] — aclr REEZES, SREBN

 Delock = 8 S MNEE .:.r' S, Haload SEHBER, TEEETF
s S alead  FHIEHUE, kg% Fdata, ZHaload B{EEBIHS,

R TS T IR,



MIP CatalogrrieiEit£488(lpm counter)IP

B “Tools” > “IP Catalog” #JFIP Catalogt=

IP Catalog og =
&, LPM X =
v @ Installed IP
v Library 7EItb#EZE “LPM_COUNTER”
* Basic Functions
¥ Arithrmetic
¥ LPM_ADD_sUB

¥ LPM_COMPARE
¥ LPM_COUNTER
¥ LPM_DIVIDE
¥ oPM_MuULT
¥ Miscellanecus

¥ LPM _CLSHIFT
¥ LPM_CONSTANT
¥ LPM_DECODE
LM _Mux
¥ LPM_SHIFTREG

'B Search for Partner IP




IZElpm counter&#——i& B H I {FKE

\_# Save IP Variation >

IP variation file name:
Ok

D:fintelFPGA_lite/17.7/counter/cou nterD|

Cancel
IP variation file type

() vHDL

(s Verilog
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% MegaWizard Plug-In Manager [page 1 of 5]

7 N X
'Z) LPM_COUNTER

Parameter

Settings

Optional Inputs

counter(

Currently selected device family:

Cc T

I k up counte
clocl a7

Match project/default

How wide should the 'g' output bus be? 3 “  bits
What should the counter direction be®

© uponly

() Down only

Create an 'updown' input port to allow me to do both {1 counts up; 0 counts down)

Resource Usage
2 lut + 3 reg

| Cancel || < Back || Mext = || Finish |




IZElpm counter&#{

egaWizard Plug-In Manager [page 2 of 3]

BT EERE

2 x

m Parameter
Setting

General

counterl

up countes

al7..0l

clock

Resource Usage

2lut+&reg

<} LPM_COUNTER

Optional Inputs

Whichtype of counter do you want?

© Flain binary

oooigs, with a count modulus of 0

Do you want any optional additional ports?

[ Clock Enable [ carry-in
[ Count Enable [ carry-out
| Cancel | | < Back | | Mext = | | Finish |
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iRElIpm_counter=% IREITEESRIS ST

MegaWizard Plug-In Manager [page 3 of 5]

? N *
'#) LPM_COUNTER

Do you want any optional inputs?

Synchronous inputs Asynchronous inputs
[ clear Clear
clock —
|| Load Load
[ set [JEer
Settoall 1's Settoal 1's
Setto 0 Setto |

Resource Usage
8 lut + 168 mux21 + 3 reg

| Cancel || < Back || Mext = || Finish |
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pm_counter&% IREERQE!

% MegaWizard Plug-In Manager [page 4 of 5]

E EDA

'#j LPM_COUNTER

counter(
k—| data[7.0]  UF counEd
g[7..0]
=
k—{> clock = B
m m

Re=source Usage

8 lut + 16 mux21 + & reg

Simulation Libraries
To properly simulate the generated design files, the following simulation model file(s) are needed

[T
(T

7 *

File Description

Ipm LPM megafunction simulation library

Timing and resource estimation

Generates a netlist for timing and resource estimation for this megafunction. If you are
synthesizing your design with a third-party EDA synthesis toal, using a timing and resource
estimation netlist can allow for better design optimization.

Mot all third-party synthesis tools support this feature - check with the tool vendar for complete
support information.

Mote: Netlist generation can be a time-intensive process, The size of the design and the speed of
your system affect the time it takes for netlist generation to complete.

(] Generate netiist

| Cancel || < Back || Mext = || Finish |

NZxEnetlist
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MegaWizard Plug-In Man

S WIS
SFinish,

ager [page 5 of 5]

Obs 344 (Quartus Prime symbol file)
5, —EREHHAIEAR

counter(

data[7 0] P Sount
a0 Vo

clock

aclr
aload

Resource Usage
8 lut + 16 mux21 + & reg

'Zj LPM_COUNTER

Summary

Turn on the files you wish to generate. A gray checkmark indicates a file that is automatically
generated, and a green checkmark indicates an optional file. Click Finish to generate the selected files.
The state of each checkbox is maintained in subsequent MegaWizard Plug-In Manager sessions.

The Mega\Wizard Flug-In Manager creates the selected files in the following directory:

D:intelFPGA_lite\17. 1\counter,

7 >

File

[ counterd.inc
[ countero.cmp

[ B counter0.bsf
[ counterd_inst.v
counter0_bb.v

Description
AHDL Include file

VHDL component declaration file
Quartus Prime symbal file
Instantiation template file

Verilog HOL bladk-box file

B
e

Symbol

Libraries:

TYes, FIPZINEIZEI_

FE

v & Project
EY countero

2 d/intelfpga_lite/17.1/quartus/libra

MName:

counterd

[ Repeat-insert mode

() Insert symbaol as block

counter(
data[7..0] “F ;[?E_

clock




Ipm counteriﬁ‘%;'?ﬂl%%g@lﬁ J1T4825(Ipm counter);ZxJN%EIN

EEUL:II

\sl'

EHJ)\lﬁ'ﬁD

counter(

.. ..  data[7..0] data[7..0] UPCOUmeréﬁﬁﬁﬁﬁ'"""""""""'

S : INPUT '
..... ..... e ..... ..... e ..... e ..... ..... e ..... = qUO]

clock

-+ clock

© o fadr

** : aload
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N

2 Assignmemts”—“Device” T,

EFCyclone IV EZ%!| EPACE55F23C8

=) 'IZAT ‘ﬁgl—ﬁ —)I-ﬁi#

H“Processing”—‘Start Compilation”Ill,5x& LEf= “-" , BaldmiE.

Sk Quartus Prime Lite Edition - DifintelFPGA_lite/17.1/counter/counter - counter

|
File Edit View Project Assignments Processing Tools Window Help

O f B+ 0 )2 C fimem L GBO D> $

be@adE 9

272007 counter will power up to an undefined state. An asynchronous signal should be asserted

12130 Elaborated megafunction instantiation "counter0:inst|7pm_counter :LPM_COUNTER_component”

12021 Found 1 design units, including 1 entities, in source file db/cntr_b&j.tdf

286030 Timing-Driven synthesis is running
16010 Generating hard_block partition "hard_block:auto_generated_inst”

Quartus Prime Analysis & Synthesis was successful. 0 errors, 3 warnings

Project Navigator 4 Hierarchy ~alpe x| @ counter bdf I Compilation Report - counter
Entitylinstance Table of Contents PN Flow Summary
<Filt
i Cyclone IV E: EPACESSF23Ca &8 Flow summary &
v B counter R Flow settings Flow Status Successful - Thu Sep 29 17:17:54 2022
~ P counterdinst EH Flow Non-Default Global Settings Quartus Prime Version 17.1.0 Build 590 10/25/2017 SJ Lite Edition
v BB (o counterLPM_COUNTER component ER Flow Elapsed Time Revision Name counter
B iy bejauto_generated ER Flow 05 summary Top-level Entity Name counter
El Flow Log Family Cyclone IV E
> Analysis & Synthesis Device EP4CESSF23C8
@ Flow Messages Timing Models Final
@ Flow suppressed Messages Total logic elements 4
Total registers 8
Total pins 19
Tasks Compilation =38 x
Total virtual pins 0
Task 1 Total memory bits )
~ P cCompile Design Embedded Multiplier 9-bit elements 0
> P Analysis & Synthesis 00:00:C Total PLLs o
> P Fitter (Place & Route)
> P Assembler (Generate programming files)
> P TimeQuest Timing Analysis
> P EDA Netlist Writer
W caie cosinen
| x |
gl @ A A A 8 Find.. |8 Find Next
a
= || Type ip Message

before the counter reaches a known state.

12128 Elaborating entity "Tpm_counter" for hierarchy "counterO:inst|Ipm_counter :LPM_COUNTER_component”

12133 1nstantiated megafunction "counter0:inst|lpm_counter:LPM_COUNTER_component” with the following parameter:
287001 assertion warning: Counter will power up to an undefined state. An asynchronous signal should be asserted before the counter reaches a known state.

12128 Elaborating entity "cntr_b6j" for hierarchy "counter0:inst|lpm_counter:LPM_COUNTER_component|cntr_b6j:auto_generated”

21057 Implemented 60 device resources after synthesis - the final resource count might be different

=

System  Processing (20)

—+4
100
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Ipm_counter]T#{E55C40 FTE{PRIN

ENIBEERUS: EZFEE“File”—“New”Il, 1% University Program VWF,
FhiE=.vwi, ¥ RR SR RS
GEHERE: EREB“Edit”—“Set End Time”IR,

= @) 2= |

&3 Simulation Waveform Editor - D:/ComputerLabs/Counter/Counter - Counter - [Counter.vwi]

= Search altera, com @
NEYE-RUNEAS N 8 B CY b CHE R F
Master Time Bar: 0 ps 1 b | Pointer: 860.04ns Interval: 260.04ns Start: End:
0ps 160.0 ns 320.0ns 430.0 ns 640.0 ns 800.0 ns 960.0ns *
Name Value at 1 i i i i i
0ps Jps

r -

0% 00:00:00
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Ipm counteriT#{EE3LLG TR EIAES

:ﬁu EA EA YT T . RS & Node Finder P
iR : B
I A Im ] 2 B | e —
amed: * ilter: | Pins: al n Ok
A ==l u o 1
V4 ﬁ* Edlt Lookin: = E] [ List ] [ Cancel ]
llI t” “I t Modes Found: Selected Modes:
— nserv " — "1Nnser — — P
N d B n aﬁ i”D_ adr Input in)_ adr Input @3 Simulation Waveform Editor - Di/ComputerLabs/Counter/Counter - Counter - [Counter.vwf] = & =
O e Or us VA3 ) in_ aload Input in_ aload Input =) Search altera. com ®
“Node Finder” ¥78H, - =2 Sk o D8 56 A L6 B )EE 12 6 & k22 %
- i i
data Input Grou| data Input Grou|
I i? i P % g ? Master Time Bar: 0 ps E] E] Pointer: 759,38 ns Interval: 759,38 ns Start: End:
: ﬁ“‘ o, data[0] Input b Output Group
in 0ps 160.0 ns 320.0ns 4580.0ns 640.0 ns 800.0ns 960.0ns
'ﬁ u ﬂu ﬂu ﬁ D 5- data[1] Input o Value at i | ; | ] i
'L data[2] Input oes P
in_ data[3] Input L — i adr B0
'L data[4] Input < > in aoad B0
. ' data[5] Input in_ dock BO
€ Insert Node or Bus % - datale] Input B b data E 00000000 00000000
in_ data[7] Input
= M opgq B 3000000 000000
= ke oG
o4 glo] Output
aut
Value type: [9-LEVE| - ] =S al Output
Node Finder... 9u_3> q[3] Output 1 (I 1l -
Radis: [Binary - ] ! Output 100%  00:00:27
Bus width: 1 25 qls] Output
24 gle] Output
Startindex: 0 9L g[7] Output
Display gray Code Count as Dinary Count




Ipm_counteri1£4883Li——IREIN, ((REBWINGESIE)

A EHES |

— O X

IH132Z
l%j::FI,E\- Search altera.com e

Master Time Bar: O ps 1 * | Pointer 199.96 ns Interval: 199.96 ns Start 380.0ns End: 420.0ns

Ops 800ns 1600ns 2400ns 3200ns 4000ns 4800ns 5600ns 6400ns 7200ns 800.0ns 8800ns 960.0ns
Mame Walue at 1 1 | 1 1 i 1 1 1 1 i 1
0 ps 0 ps

in

B clock BO

i, aclr BO

& aload BO

L K

B > data vo 0 ;

*
= 7 q UX X ;
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Z1ThE: iRFmiEsSE O ERE “"Simulation” — “Run
Functional Simulation” In

(FEEXK:
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Z T R TSim a3

A RET REEBRNE Him

, 1763¥ "Properties” , {EPropertiesTQE{ZML,

{25 Node Properties

A
a

Copy
Paste

Delete

Toggle Connection Dot

Conduit Line
Bus Line

Mode Line
Locate

Flip Horizontal
Flip Vertical

Rotate by Degrees

Zoom I
Zoom Cut
Zoom...

Fit in Window

Fit Selection in Window

General Font Format

Name:

[ Hide name in blodk design file,

[ Pin Properties

Cirl +5hift-+

Properties

P

Add Mode to SignalTap II Logic Analyzer

General Farmat

To create multiple pins, enter & name in AHDL bus notation
(For example: "name[3..0]7), or enter a comma-seperated list of names.

Pin name(s):

Default value: [VCC

oK ] [ Cancel

J

Help
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1. FEFE“Assignmemts”—“Device”lll, 17&FECyclone IV EZ4
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2. FSEE“Processing”—*“Start Compilation”Iin, @& THf= “." ,
EEd |
3. BN EEE: FSEHE“File”—“New”Il, 15&FFUniversity

Program VWF, #iE* vwf, ¥JFER4miEss.
4 IRE{HERTIA): ‘_;;Eé'“Edlt”H“Set End Time” 1T,

5. :/J\JJIJEHJ)\EHJLJJ#‘E . B fRiEEsE L ESER "Edit”
— "Insert”—“Insert Node or Bus"

. BT RE: K YmiEesE 1 FE 5L “Simulation”—
“Run Functional Simulation”Iq,
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