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* MegaFunction AltPI
 Library element

IF Catalog oE =
- X| 5
b 1‘ Installed IP &
¥ Project Directory
Mo Selection Available
™ Library

¥ Basic Functions
Arithmetic
Bridges and Adaptors
¥ Clocks; PLLs and Resets

ALTCLKCTRL Intel FPGA IF

¥ PLL
r ALTPLL RECOMFIG

Configuration and Programming

Te}

Miscellaneous

on Chip Memory “

ELE 3510

G Save P Variation

IP variation file name:

Drive/MSOEf19_07_EE3927/Projects/PLL_Example/pll

Ok

IP variation file type
® vHDL

O Verilog

Cancel
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* MegaFunction AltPIl - configuration

“ MegaWizard Plug-In Manager [page 1 of 12]

-;j ALTPLL

InputsfLodk *  Bandwidth/55

Clock switchowver

Currently selected device family: pay 10

Able to implement the requested PLL

General

Which device speed grade will you be using?

PLL Type
Which PLL type will you be using?

Fast PL

Operation Mode
How will the PLL outputs be generated?
(@) Use the feedback path inside the PLL

(® In normal mode

O In source-synchronous compensation Mode

(7) In zero delay buffer mode

Connect the fhmimic p

(O with no compensation

te an 'fbin' input for an external feed

Which output dock will be compensated for?

evices only

Match project/default

Any -
< 50,000 MHz - >
Mot Available Mbps

(@ Select the PLL type automatically

| Cancel || < Back || Mext = || Einish |




* MegaFunction AltPIl - configuration

% MegaWizard Plug-In Manager [page 2 of 12]

'&j ALTPLL

Bandwidth /S5 Clock switchover

Able to implement the requested PLL

Optional Inputs

pllena’ input to selectively enat the Pl

eate an ‘areset’ input to asynchronously reset the PLL

Crpate 'locked' output
[] Egfable selfreset on loss lodk

Afvanced Parameters
Using these parameters is recommended for advanced users only
[ Create output file(s) using the 'Advanced' PLL parameters

- Configurations with output dock(s) that use cascade counters are not supported

| Cancel || < Back |

| Finish |

ELE 3510 4 © tj



* MegaFunction AltPI

configuration

X MegaWizard Plug-In Manager [page 3 of 12]

"4 ALTPLL

Able to implement the requested PLL

Spread S

pects
I'ne spreaa Sue(mlm Tearure allows Tor a

modulation of the PLL clack frequency. The

range of the dock frequency deviation is

dp
Bandwidth/SS
pll1
k0T o requency: 50000 Wiz <
|areset | operation Mode: Normal | locked
fdena
JAX 10

determined by

'mndulatinn frannann

the 'down spread' while

Use spread spectrum feature and
+|percent

Set down spread to  10.500

Set modulation frequency t050.000

More Details >>

rantrale thair narind

KHz

ocumentatiol

? X

X “ MegaWizard Plug-In Manager [page 4 of 12]
& ALTPLL
@Mp
B Clc
pli1

kO T ko frequency

reset | Operation Mode
fdena

Eaﬂf?)u’é'rd E!dndwidth will result]
jitter rejection and less drift

“ MegaWizard Plug-In Manager [page 5 of 12]

at the expense of a slower PL|

®) Auto
Presefi ow.
Custom:
Set bandwidth to 1.0(

Actual achieved bandwidth

Igl?w would you like to specify

ALTPLL

2pLL
Reconfiguration

plit

nclkd

reset

inclk0 frequency: 50 000 MHz
o] ion Mode: Normal

pfdena

ELE 3510

0,

locked

Documentation§|

Dynamic Reconfiguration
D Create optional inputs for dynamic reconfiguration
Used for non-phase (e.g. frequency, duty cycle, bandwidth, etc.) reconfiguration
- Note: Reconfiguration with cascaded counters may not work correctly

Able to implement the requested PLL

Clock Switchover

D Create an 'inclk1' input for a second input clock
What is the frequency of the 'indkl" input?
Input Clock Switch

Create a 'dkswitch’ input to manually select between the input dlocks
('The dks\ itch" input will
LL to automatically control the switching b
(The dks. itch” input will behave as a manual override control input)

Create a 'clkswitch' input to dynamically control the switching between input clocks
Yrform the input clock switchover after (1

fte an 'activeclock’ output to indicate the input clock being used
\kO is being used/ 1 inclkl is being used)

te a 'dkbad' output for each input clock

ut clock is toggling/ 1 input clock is not toggling)

ocumentatio

100.000 MHz

behave as an input dock selection control input)
ween input clocks

input clock cycles

Initial Configuration File
Use the following initial configuration file to initialize the altpll_reconfig megafunction (Valid

file formats are the Hexadecimal (Intel-format) [.hex] and the Memory Initialization File
File name: .\pll1.mif Browse

Additional Configuration File

You may create additional configuration file(s) for the current PLL settings. These files may be
used to initialize the altpll_reconfig megafunction

To create a configuration file, enter a valid file name and press the 'Generate A Configuration
File' button (Valid file formats are the Hexadecimal (Intel-format) [.hex] and the Memory
Initialization File [.mifT)
File name: Browse

Generate a Configuration File
Dynamic Phase Reconfiguration

Enable phase shift step resolution
D Create optional inputs for dynamic phase reconfiguration

Ot



* MegaFunction AltPIl — configuration 1

% MegaWizard Plug-In Manager [page 6 of 12]

1‘3 ALTPLL

1MHz clk
50% duty cycle

c0 - Core/lExternal Output C
Able to implement the requested PLL

Use this dock
Clock Tap Settings
(®) Enter output dock frequency:

() Enter output dock parameters:
Clock multiplication factor

Clock division factor

Clock phase shift

Clock duty cyde (%)

MNote: The displayed internal settings of the
PLL is recommended for use by advanced
users only

lock

Requested Settings Actual Settings
< 100000000 MHz 1.000000

-
-

- << Copy

-

GE

50

i

Description Val, ™
Primary dock VCO frequency (MHz) 30..
Modulus for M counter 5

Per Clock Feasibility Indicators
ol

ELE 3510
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* MegaFunction AltPIl — configuration 2

% MegaWizard Plug-In Manager [page 7 of 12]

500KHz clk
100ns ph shift

25% duty cycle

ﬂ ALTPLL

¢1 - Core/External Output Clock

Able to implement the requested PLL

Use this dock
Clock Tap Settings
() Enter output dodk frequency:

(@ Enter output dock parameters:
Clock multiplication factor

Clock division factor

Clock phase shift

Clock duty cyde (%)

Mote: The displayed internal settings of the
PLL iz recommended for use by advanced
users only

Reguested Settings Actual Settings

Description Vall
Primary dock VCO frequency (MHz) 30..
Modulus for M counter 8

Per Clock Feasibility Indicators
i

ELE 3510
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* MegaFunction AltPIl - configuration

“ MegaWizard Plug-In Manager [page 12 of 12]

-;j ALTPLL

E 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 Flug-In Manager sessions,

The MegaWizard Plug-In Manager creates the selected files in the following directory:

D:\GDrive\MSOEY19_Q1_EE3921\Projects\PLL_Example',

File Description

pll1.vhd variation file

pll1.ppf PinPlanner ports PPF file
[plitinc AHDL Indude file
pllt.cmp WVHOL component dedaration file
[ pli.bsf Quartus Prime symbol file
pll1_inst.vhd Instantiation template file
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* MegaFunction AltPIl - configuration

\UM Quartus Prime IP Files X

When you create an Intel IP variation, a Quartus Prime IP
File is generated. Quartus Prime IP Files are used to
represent the Intel IP in your design. Do you want to add
the Quartus Prime IP File to the project?

DAGDrive\MSOE\20 Q1 EE3921\Projects\PLL Exa...

[ ] Automatically add Quartus Prime IP Files to all projects

(Note: Turning on this option permanently suppresses this
dialog box. You can change this setting in the Options
dialog box)

Yes No Help

Ot



* MegaFunction AltPI
 Component information

component pll1

PORT

(
areset  :INSTD_LOGIC :='0;
inclkO 1IN STD_LOGIC :='0"
pfdena :INSTD_LOGIC :='1';
c0 : OUT STD_LOGIC ;
cl : OUT STD_LOGIC;
locked :OUT STD_LOGIC

);

end component;

Iuck&i

10

pll1_inst : pll1 PORT MAP (
areset => areset_sig,
inclk0 =>inclk0_sig,
pfdena  => pfdena_sig,
c0 =>c0_sig,
cl =>cl_sig,
locked => locked_sig




IP Catalog

o

* Project Directory
Mo Selection Available
* Library
¥ Basic Functions
Arithmetic
Bridges and Adaptors
¥ Clocks; PLLs and Resets
" ALTCLKCTRL Intel FPGA IF
¥ PLL
" ALTPLL
. ALTPLL_RECONFIG
Configuration and Programming
1o
Miscellaneous

On Chip Mernory

b -.‘ Installed IP 6

\\ g
«= New IP Variation \/

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

Create IP Variation

Entity name:

Save in folder: |D:\GDrive\MSOE\20_Q1_EE3921\Projects\PLL_Example | ...

Target Device

Family: MAX 10
Device: 10M50DAF484C7G

ELE 3510




Jn IP Parameter Editor - clk_ctrl.qsys (D:\GDrive\MSOE\18_Q1_EE3921\Projects\PLL_Exemple\clk_ctrl.qsys)
File Edit System Generate View Tools Help

5 Parameters s@‘ - l:l}

[ Oetak 50| Hocksynbol ¢ |

System: ck_ctrl_Path: aftcketr_0

ALTCLKCTRL Intel FPGA IP
altcketrl

Detais

Altcketrl

Altcketrl represents clock buffers that drive the Global Clock Netwerk, the Regional Clock Metwark,
and the dedicated External Clock path,

How do you want to use the ALTCLKCTRL?: |For global dock  ~

How many dock inputs would you like? 1w

[ create ‘ena’ port to enable or disable the dock network driven by this buffer?

[[JEnsure glitch-free switchover implementation

5C Messages 0

FPGA IP

Name
Version
Author
Description
Group

Data Sheet

<

ALTCLKCTRL Intel

altclketrl

18.0

Intel Corporation

no description

Basic Functions/Clocks; F

hitp-/iwww altera comliter .

>

A

Type

=@

Path
2Info Messages

Message

[5]

clk_ctrlaltclkctrl_0

|Targeting device family: MAX 10.

@

clic_ctrlaltclketrl_0|

(Global dlock ne twork alows a dock signal to reach all parts of the chip with the same amount of skew. Input port

<

"ol Presets ¢

Presets for altcketrl_0

-

Project
Click New.
Library

r ALTCLKCTRL Intel FPGA IP 18.0

lew. .

0 Errors, 0 Warnings

( Generate HDL... mex

|- Synthesis

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

Create HDL design files for synthesis: \yHDL

[ ] Create timing and resource estimates for third-party EDA synthesis tools.
Create block symbol file (.bsf)

| simulation

The simulation model contains generated HDL files for the simulator, and may include simulation-only feature:

Simulation scripts for this component will be generated in a vendor-specific sub-directory in the specified outp!
directory.

Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts
and how to use the jp-sefup-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: None

|- Output Directory

Path: D:/GDrive/MSOE/20_Q1_EE3921/Projects/PLL_Example/clk_ctrl

< ) >

)Cancel

ELE 3510

..

12

Ot



ELE 3510

G Quartus Prime

You have created an IP Variation in the fil

|' |
Q/ D:/GDrive/MSOE/20 Q1 _EE3921/Projects/PLL_Example/clk ctrl.gqsys.

To add this IP to your Quartus project, youqqiust manually add the .qip>

and .sip files after generating the IP core.

The .qip will be located in
<generation_directory>/synthesis/clk_ctrl.qip

The .sip will be located in
<generation_directory>/simulation/clk ctrl.sip

OK
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* MegaFunction AltPll — stand alone example

-- pll_example_del0. vhdl
-- by: johnsontimoj
-- cCcreated: 8/12/2018

-- version: 0.0

-- PLL example - delO implementation
-- inputs: CLK, enable, reset

-- outputs: 3 clocks - different freqguencies and phases, Tocked

-- Use System Console - ADC Toolkit for validation

Tibrary ieee;
use ieee.std_logic_1164.a17;
use ieee.numeric_std.all;

hentity pll_example_delO 1is

H port ( CLOCK_50: in std_logic;
SW: in std_Togic_vector (9 downto 0);
ARDUINO_IO: inout std_logic_vector(4 downto 0)

B )!
end entity;

ELE 3510 14

architecture hardware of pll_example_del0 is
signal cl1k_50_intermediate: std_logic;

component pl111

PORT

(
areset IN STD_LOGIC = '0";
inc1kO IN STD_LOGIC = '0";
pfdena : IN STD_LOGIC := '1";
c0 : OUT STD_LOGIC ;
cl : OUT STD_LOGIC ;

) locked . OUT STD_LOGIC

’

end component;

component clk_ctrl iis

port (
inclk : in std_logic :
outclk : out std_logie

end Eomponent clk_ctril

begin
p11l_inst : p111 PORT MAP (
areset = sSw(0),
inc1kO => c1k_50_intermediate,
pfdena => ARDUINO_IO(0),
c0 => ARDUINO_IO(L1),
cl => ARDUINO_IO(2),
) locked => ARDUINO_IO(3)
cTkl : clk_ctri
port map (
inclk => CLOCK_50,
, outcTk => c1k_50_intermediate

end architecture;

Ot




* MegaFunction AltPll — stand alene example

\ WO
swa.0] [ — pll1:pll1_inst
clk_ctflclk ARDUINO_I10[3.1]
areset c0 DATAIN[.. ~ OUTO ARDUINO_I10[4.1]
CLOCK 50 [ inclk outclk inclko c1 L= %4
pfdena locked
ARDUINO_IO[0]~direct

ARDUINO_IO[0] [ DATAIND ouTOo
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 MegaFunction AltPll — stand alone example 1

[ Done | 8192 samples at 100 MHz | 2018-08-13 14:33:32. 123 ~ B =

1/A%: 1. 000696864 I"«"IHz
: || - || 1 :I
A: 130.0 rn'l.-' ﬂ,n’ﬂ}{ 130, 1mVfus

1MHz clk
50% duty cycle

oo vy by by by by b by
0.25us 0us : 0.5us

Manual Trigger




 MegaFunction AltPll — stand alone example 2

C1 | C2 8192 samples at 100 MHz | 2018-08-13 14:33:32.123

X2 1100 us AX: 1.998 us

500KHz clk
100ns ph shift
25% duty cycle

Manugal Trigger Discovery2 SM: 21032




* MegaFunction AltPIl — stand alone example 3

500KHz clk
100ns ph shift
25% duty cycle

Cl: 3.308 V

My ez 2109 v

I

1%1: 995.8 ne

X2: -894.8 ns

N N 1
A 1.355 AJAX: 13.42 Vus
A:2.270 - AJAX: 22.48 Vjus

_—

Manual Trigger

-0.5us

Discovery2 SM: 210321
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