Digital Logic Design Flow with Quartus
Design with FPGA

Design Constraints, 1/0O Planning
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Synthesis & Fitting Control
Design constraints
Assignment editor

I/O assignments

Pin planner

I/0O assignment validation



f Intel MAX10 Design Flow

I |
I Board Design I
| I
I : . I
| Power Pins Planning I
I Specifications Early Planning ! Design Entry Design Implementation
[ Configuration Pins |
I Design Specifications Early Board Design Planning I Synthesis
I - IPSelection Planning | and Compilation
| ! ! 1/0 and Clock Planning : }
| Device Selection Early Pin P!anmng Timing 0pt|m|;at|0n
| and |/0 Assignment | and Analysis
| I/0 Features and I |
| _ _ Pin Connections
I Hierarchical Team-based | | Functional Timing
| Design Planning | Simulation
I Clock Planning I |
I ! I Formal Verification
I
: 1/0 SSN Considerations I |
. | Power Analysis

and Optimization

source: https://www.intel.com/content/www/us/en/docs/programmable/683196/current/fpga-design-guidelines-34288.html
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X

* Device...

"éﬁﬁ \ Synthesis & Fitting Control e

=" Settings... Ctrl+Shift+E

m  Controlled using two methods & assignment Editor ctrlsshiftsA
. . . . “.5 Pin Planner Ctrl+Shift+N

O Settings: project-wide switches emoe Assgnments.

O Assignments: individual entity/node I% Back-Annotate Assignments..

ContrOIS ImpgrtAss.lgnments...

Export Assignments...

m  Both accessed in Assignments menu Assignment Groups..

or TaSkS WindOW 5 Logic Lock Regions Window Alt+L

oz Design Partitions Window Alt+D

Task
L4 Start Project
L4 Create Design

L4 Assign Constraints

~ P Compile Design

Analysis & Synthesis

m  Stored in .qgsf file for project/revision

m Timing constraints stored in separate
.8dc file

Fitter [Place & Route)
Assembler (Generate programming |

Tirming Analysis

vy vy vvy

EDA Netlist Writer

" Edit Settings

& Program Device (Open Programmer)
’ Verify Design

|| Export Database

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



@ Settings & Assignments

m  Project-wide switches that affect entire design
m  Settings Dialog Box:

|

Oo0Ooo0oo0ooao

O

Top-level entity
Add/remove files
Libraries

Compiler settings

EDA tool settings

Fitter settings

Timing Analyzer settings
Power analysis settings

Tcl: set global assignment —-name <assignment name> <value>

[ Device Dialog Box

O

Choose device family & family category

. Settings - multi_f

Category:

4

L

Tcl: set global assignment —name FAMILY “device family name”
Tcl: set global assignment —name DEVICE <part number>

General
Files
Libraries
IP Settings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditions
Voltage
Temperature
Compilation Process Settings
Incremental Compilation
EDA Tool Settings
Design Entry/Synthesis

Board

Simulation
Board-Level
Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters

Device

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.

Timing Analyzer
Assemnbler

Design Assistant

Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support Li:
Device family Show in Available devices' list

Eamily: | MAX 10 (DA/DD/DF/DC/SA/SC/SL) -

Package: FBGA
Device: | MAX 10 DA - R o
Target device Core speed grade: | 8

) Namne filter
Auto device selected by the Fitter

Show advanced devices

Specific device selected in *Available devices' list

Other: nja
Device and Pin Options..

Ayailable devices:

Name Core Voltage ~ LEs  Totall/Os  GPIOs  MemoryBits  Embedded multiplier 9-|
Tomoenarssaces iav lsoss laso lzs0 lssvon2 o
10MOBDAF484CBGES 1.2V 8064 | 250 250 387072 48
1
Migration Devices... | O migration devices selected

¥ Buy Software oK Cancel




[’% Settings & Assignments

Example: Consolidated Compiler Optimization Settings
m  Choose general options for how compiler should optimize design

m  Set specific optimization features under
Advanced Settings buttons

* Settings - multi_f

Device/Board...

Category:

General Compiler Settings
Files
Librari specify high-level optimization settings for the Compiler (including integrated synthesis and fitting). These settings
ibraries
P setti control the dptimization focus and algorithms that will be performed throughout design compilation.
- ings

IP Catalog Search Locations ST s

Design Templates

~ Operating Settings and Conditions Balanced (Normal flow)
Voltage
Temperature Performance (High effort - increases runtime)

~ Compilation Process Settings . X X
L ® Performance (Aggressive - increases runtime and area)
Incremental Compilation

¥ EDA Tool Settings Power (High effort - increases runtime)
Design Entry/Synthesis
simulation Power (Aggressive - increases runtime, reduces performance)
Board-Level Area (Aggressive - reduces performance)
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer

Prevent register optimizations

Prevent register retiming

Assembler :'T--"----———————————_____I
Design Assistant | Advanced Settings (Synthesis)... | | Advanced Settings (Eitter)...| |
Signal Tap Logic Analyzer T A A A A A A A 3

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



@ Settings & Assignments

Quartus Prime Standard Edition Help version 18.1

(aka Logic Options, Constraints) Content
|1 Synopsys-Provided Logic Libraries
i 1 1 xample of Performing a Timing Simulation of a Synplify Verilo
m  Individual switches applied o vk of Parbrning Tt it f s Srgly Vg )
O | /o @ Archiving Projects

Managing Project Databases
@ Creating Designs

O Internal nodes @, ) .
Using HDL with the Quartus® Prime Software
O Hierarchical blocks (design entities) @ HDL Language Support

@ Working with Qsys
| Assignment Editor manages assignments & Slsint Planning

. . 0 iewin eports an lessages
| Stored In .qu flle O\C/:nmpil?nlz [:e::gnde ?

@ Using Advisors for Design Optimization
@ Compiler Settings

m  Must perform analysis & elaboration @ ntegrated Synthesis

@ Place & Route

@ Incremental Compilation

@ Partial Reconfiguration

Assembler Programming Files

Start Fitter Commands (Processing Menu)
@ Generating Programming Files

m  Available Logic Options (Assignments) @ Debugging and Optmizatin

@ Optimizing Designs with the Design Space Explorer
O L|nks to a” ava'lable aSS|gnments @ Analyzing Placed Resources with the Chip Planner
. @ Design Partition Planner
organized by category @ Pouer Estimation and Analysis
@ Signal Integrity Analysis
@ Designing with LogicLock Regions
Engineering Change Management
@ Using the Netlist Viewer
@ Using the State Machine Editor
@ Working with the Design Assistant
P Dovicss and pdapters _ _ _
Logic Options Definition 1

————

-— -

Quartus® Prime Scripting Support
@ shortcuts
@ Glossary
TCL Commands and Packages
[3 List of Messages

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html

Logic Options Definition

The following logic options are available in the Quartus® Prime software.

Advanced logic options:

CLKLOCKx1 Input Frequency

DQsS Delay

Force PLL Qutput Counter

Import File Name

LogicLock Routing Constraints File Name
Manual Logic Duplication

Netlist Optimizations

NOT Gate Pu

PLL Compens:

PLL Ignore ion Devices

Preserve PLL Counter Order

Prevent Assignment to LogicLock Regions
Remove Redundant Logic Cells

Virtual Pin

Virtual Pin Clock

H Global Signals logic options:

Auto Global Clack

Auto Global Memory_Control Signals
Auto Global Qutput Enable

Auto Global Register Control Signals
Auto Merge PLLs

Global Signal

Ignore GLOBAL Buffers

lgnore ROW GLOBAL Buffers

Treat Bidirectional Pin as Qutput Pin

/O Features logic options:

Auto Open-Drain Pins

CKn/CK Pair

CLKLOCKx1 Input Frequency
Current Strength

DQ Group

DQS Frequency

DQSn/DQAS Pair

Dynamic Termination Control Group
Electromigration Current

Enable Bus-Hold Circuitry




Assignment Editor

Provides spreadsheet assignment entry & display

m  Copy & paste support
m  Multi-cell editing
|

Assignments menu, toolbar, or Tasks window

Assignment Editor - D:/semestry/Quartus/lab3multi/mult_f - mult f*

Sort on custom columns

File Edit View Tools Window Help |.3 carch Intel EPGA | ("]
Filter nodes ———
<<news> V| Filter on node names: | * = | Category.|All b4 |
=T ———
tatu From To /‘_ Assignment Name Value | Enabled | Entity Comment Tag
1 |v Location PIN_NS :Yes :
2 |V _ B ADC_CLK_10 1/O Standard 33-VIVITL  |Yes | fmulti2display
I I |
2 | I o E— .
® | This cell specifies the destination name for point-to-point assignments. For single-point assignments, tis cell specifies the destination of the
assignment. Intel recommends using the Node Finder to assign a destination name.
]
0% 00:00:00

\

Enable/disable individual
assignments

ce: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



sbe Text Editor - Dyfsemestry/Quartus/lab3multi/multi

@ Design constraints - scripting

File Edit View Project Processing Tools Window Help 0
.qsf editing and scripting =880 g = %)=
| 15 e & D Iﬂ' IE) [ 268 =
|| Type pln-related aSSlgnment d|rect|y |nt0 qsf 34 # file 1s updated automatically by the quartus prime software -
35 # and any changes you make may be Tost or overwritten.
. . . . 36 #
m  Type pin-related assignment into separate Tcl file E
I# =5 E . TS T T T 1
H H 39 source "board_loc.tcl
O  Source Tcl into project .qsf L —|-20 - _set_glohal assiganent —nahe FAMILY "Max 10"
41 set_global_assignment -name DEVICE 10M50DAF484CEGES
1 i i 42 set_global_assignment -name TOP_LEVEL_ENTITY fmulti2display
o ExeCUte TCI to erte aSSIQnmentS |nt0 qu 43 set_global_assignment -name ORIGINAL_QUARTUS_VERSION 15.1.0
44 set_global_assignment -name PROJECT_CREATIOM_TIME_DATE "17:45:13 JUNE 17,.
45 set_global_assignment -name LAST_QUARTUS_VERSION "23.1std.0 Lite Edition”
46 set_global_assignment -name PROJECT_OUTPUT_DIRECTORY output_files
47 set_global_assignment -name DEVICE_FILTER_PACKAGE FBGA
48 set_global_assignment -name DEVICE_FILTER_PIN_COUNT 484
49 set_global_assignment -name DEVICE FILTER_SPEED GRADE 6
50 set_location_assignment PIN_N5 -to ADC_CLK_10
51 set_location_assignment PIN_P11 -to MAX10_CLK1_50 -
4 »
Ln39 Col22 Cuartus Prime Setting File 0% 00:00:00

== & - = — 267 | =
| “:___D@'BL[DL‘ 268 | =

a7 set_location_assignment PIN_DL7 -to HEXO[5] -
ag set_location_assignment PIN_C17 -to HEXO[6]

a9 set_location_assignment PIN_DLS -to HEXO[7]

100 set_location_assignment PIN_C18 -to HEXL[O]

101 set_location_assignment PIN_DL8 -To HEXL[1]

102 set_location_assignment PIN_E18 -To HEXL[Z]

103 set_location_assignment PIN_B16 -To HEXL[3

104 set_location_assignment PIN_AL7 -To HEXL[4]

105 set_location_assignment PIN_AL8 -To HEXL[5]

106 set_location_assignment PIN_BL7 -to HEXL[G6]

107 set_location_assignment PIN_AL6 -To HEXL[7]

108 set_location_assignment PIN_B20 -to HEX2[0]

109 set_location_assignment PIN_AZ20 -to HEX2[1]

110 set_location_assignment PIN_BL19 -to HEX2[2]

111 set_location_assignment PIN_A21 -to HEX2[3]

112 set_location_assignment PIN_B21 -to HEXZ[4]

113 set_location_assignment PIN_C22 -to HEXZ[5]

114 set_location_assignment PIN_B22 -to HEXZ[6] -
1 »

0% 00:00:00

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



[g]‘ﬂr’ Design constraints - Tcl commands

Equivalent Tcl commands displayed as assignments are entered
O Manually copy to create Tcl scripts
O Export command (File menu) writes all assignments to a Tcl file

Messages window

Al (]| A |4 rY 8Eind.. | | BBFind Next

Il =@

Type L L . o w '
@ 251001 set_location_assignment PIN_ABS -to ARDUINO_IO[0] -disable

. = . = " — - I
© 251001 set_instance assignment -name IO _STANDARD "3.3-V LVTTL" -To ARDUINO_IO[0] -disable
i ] 251001 set_location_assignment PIN_C14 -to HEXO[0] -remove 1
@ 251001set_Tocation_assignment PIN_C14 -to adc_clk_10 1

Messages

System (4) Processing (5)

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



@ Updating .gsf File

|
m .gsfupdated only when

O Project is saved or closed (File menu)
Assignment Editor is saved or closed
Beginning of any processing task (e.g. compilation)
Any IP parameter editing tool is launched
Changing revisions

O oo O

& Options

Category:

= General
EDA Tool Options
Fonts
Headers & Footers Settings
Internet Connectivity
Libraries
¥ IP Settings
IP Catalog Search Locations
Design Templates
License Setup
Preferred Text Editor
Tooltip Settings
T Messages

Colors

Fonts

By default, .gsf not updated automatically when constraint entered

Processing

V| Save changes to all files before processing the design
¥| Confirm before saving files
V| Confirm before stopping a process
Play sound when design processing is complete
Display message when design processing is complete
Run design processing at a lower priority (recommended for single processor machines)
Compact report table format
Automatically generate HTML-Format Report Files (.htm) after design processing
Automatically generate a single report file after design processing

Autornatically generate equation files during compilation

Change behavior to update assignments immediately (Tools menu —» Options - General - Processing)

O May impact software performance slightly due to file accesses

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



& 1/0 assignments

= |/O Planning need
O 1/O standards increasing in complexity
O FPGA/CPLD I/O structure increasing in complexity
0O PCB development performed simultaneously with FPGA design
O Pin assignments need to be verified earlier in design cycle

M Processing Tools Window Help

2* Device...
" Settings... Cirl+Shift+E
m  Creating I/O-Related Assignments & pssignment Editor Cirteshiften

2 PinPlanner . T

Import from spreadsheet in .csv format
Type directly into .gsf file

Directly in HDL code

Scripting

Remove Assignments._.
[ T .
§ = Back-Annotate Assignments...

Import Assignments..

O oo

Export Assignments..
Assignment Groups...
N Logic Lock Regions Window Alt+L

ryy; Design Partitions Window Alt+D

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



Eile

Pin Planner

Edit View Processing Tools Window Help

Report E1[=]

Report not available

Top View - Wire Bond
MAX 10 - T0M50DAF484C6GES

Search Intel FPGA

Pin Legend
Symbol Pin Type

4

Package O useriio
e = V' ® User assigned If...
- e lew
@ 1 2z 3 4 5 65 7 8B 5 WM E @M Ise W W E A = ® Fitter assigned L.
Al o 990000000 °000000 @  Unbonded pad
st @ 000 0,00 0000 rhoneea P
Groups/Raport s s 900900000000 0 [ ———
V. DD ep an an (L) gusp) (R)(E 2000 20 0r- @,‘ Other
ew thh e Lome LT 0000000 - -
Fhowpapanen e B 00 0 QOO0 (&) DEv_oE
& “p) © O 0O O © L 00 O- ®) DEV_CLR
u A4 con e 20t 0@ DO @ DIFF n
3 I'an =p [en =n=n Q Q O 000 ~ -
X B {niae s 000 0@ |k bl DIFF_p
L Blnp @+ Q@@= -t @ o
u T 2 oo . @uwenln (s) Das
" Hl: 0009« 3
DQsBE
e | Report | P osnepep Wiz 2 2 0 ooao- 3 Q
| R o Asnen Lensn 200 0@ @ oe CLK_n
= ek Ie® TR LiL o o 0 0 0 A 00000 CLK
sk — u i e i R U ) e 088 v = -P
= I Early Pin Planning v e OOHEEOO- - B OO0 o Other PLL
] ning. Wi DO0000000 - L BD0 OV @ Other dual ...
epiapix o
P Run I%Assi nment Analys, N oeﬂgoeqa 00 049 o 9900 Y DI
P E v =00, 00000000000 0000~ o
B F@RCssignments... = 00000000000 000000 - oo
B Fin Finder T 234558 78 s WU EEMEET®E®Ewn @ G T™s
I T
— w e ©  Tpo E
Named: * IG‘Edlt X HEX3[6] Filter: Pins: all =
Mode Name Direction Location 1fO Bank VREF Group IO Standard Reserved Current Strength Slew Rate Differential Pair  Strict Preservati
© HEX3[] Unknown PIN_C20 3 B6_NO 3.3V LVTTL 8mA (default)
€ HExa[s] Unknown PIN_D19 6 BE_NO 3.3-V LVTTL 8ma (default)
HEX3[6] Unknown PIN_E17 6 BE_NO 3.3-V LVTTL : BrmA (default)
© HExalr] Unknown PIN_D22 3 B5_NO 3.3V LVTTL A" P|ns 8mA (default)
0 HEX4[0] Unknown PIN_F18 6 B&_NO 3.3-V LVTTL . 8mA (default)
€ HEx4[1] Unknown PIN_E20 6 BE_NO 3.3-V LVTTL ||st BrmA (default)
© HEX4[2] Unknown PIN_E19 6 BE_NO 3.3-V LVTTL B (default)
© HEX2[3] Unknown PIN 118 3 B6_NO 3.3V LVTTL 8mA (default) =

00:00:00

Ice: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



m Pin Planner

Package View
O Displays graphical representation of chip package
O Locate, make, or edit /0O assignments
m  All Pins list
O Displays I/O pins (signals) in design
O Edit pin assignments
m  Groups list
O  Similar to All Pins list displaying only groups & buses
O Make bus and group assignments
0O Create new user-defined groups
m  Tasks pane
O Perform tasks such as Early Pin Planning and pin highlight reports
m  Report Pane
O  Quickly enable/disable reports generated in the Tasks pane

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



@ Pin Planner

m  Assigning Pin Locations
O Drag & drop single top-level I/O signal/pin
O Drag & drop multiple highlighted pins or buses

Named!§

“»| Edin X clkl

dataal15]
»- dataa[14]
& dataa[13]
®- dataa[12]
- dataa[11]
®- dataa[10]
& dataa[o]
<

All Pins

Nogle Name

Input
Input
Input
Input
Input
Input
Input
Input

Direction Location o &

PIN_R14 3E

[ dataa[12]
[ 3 dataa[11]
ul®
&- dataa[g]
<

All Pin:

Direction  Location
Input PIN_R14
input PIN_M16
Input PIN_M15
Input PIN_L15
input PIN_M17
Input PIN_M18
Input PIN_L18
Input

O Select available locations from list of pins color-coded by I/O bank

| Named: * v |« Edit X

[t} Node Name Direction
0 HEX3[4] Unknown
0 HEX3[5] Unknown
0 HEX3[8] Unknown
0 HEX3[7] Unknown
0 HEX4[0] Unknown
0 HEX4[1] Unknown

“ 0 HEX4[2] Unknown

c

& € HExa[ Unknown

= |1

PIN_D19

Location

PIN_C20 3

PIN D19
PIN_D13
PIN_D21
PIN_E1
PIN_E3
PIN_E4
PIN_E6
PIN_EB
PIN_ES

PIN_E10
PIN_E11

1/0 Bank

IOBANK_6
IOBANK_6
IOBANK_18
IOBANK_1A
IOBANK_1A
IOBANK_8
IOBANK_8
IOBANK_8
IOBANK_8
IOBANK_8

WREF Group 1/O Standard Reserved Current Strength
B6_NO 3.3-V LVTTL 3ma (default)

Row /O DIFFIO_RX_RS6n, DIFFOUT R56n, High Speed

Row /O  VREFEBNO, High_Speed

Row /O  DIFFIO_RX_L21n, DIFFOUT_L21n, Low_Speed

Row /O ADC2INS, DIFFIO_RX_L2p, DIFFOUT_L2p, Low_Speed
Row /O  ADC2IN1, DIFFIO_RX_L2n, DIFFOUT_L2n, Low_Speed

Column If© PLL_T_CLKOUTn, DIFFIO_RX_T52n, DIFFOUT_T52n, Low_Speed

Column /O DIFFIO_RX_T48p, DIFFOUT T48p, Low_Spesd
Column IfO DIFFIO_RX_T44n, DIFFOUT T44n, Low_Speed
Column IfO CLK4n, DIFFIQ_RX_T38n, DIFFOUT_T38n, Low_Speed
Column If© CLK4p, DIFFIO_RX_T38p, DIFFOUT T38p, Low_Speed

Slew Rate

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html

1/0 Bank

3E
36
36
36
3G
3G
36

inter Ly
PIN_Gz
PIN_AF
PIN_AL
PIN_AY
PIN_A
PIN_AV
PIN_A\
PIN_AY



-
f Pin Planner
| Processing Tools Window Help

# Device
" settings Ctrl+Shift+E
u BaCk-AnnOtation & Assignment Editor Ctrl+shift+A
O Use to lock Fitter-chosen pin assignments for future compilations  PinPlanner cerleshifte

Remove Assignments..

= Copies device & resource locations chosen by fitter into .qsf file :

D PInS Import Assignments...
. Export Assignments...
D LOgIC Assignment Groups...
n Routing S Logic Lock Regions Window Alt+L
« ” . . . & Design Partitions Window Alt+D
O “Locks down” locations in Pin Planner :

¥ Back-Annotate Assignments.

Back annotation type: | Default
Assignments to back-annotate

Q Device assignment

Pin & device assignme...

OK Cancel Help

Green/brown pattern
indicates back-annotati

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



& r’ Pin Planner

Verifying 1/0 Assignments
m  |/O Assignment Analysis
O Checks legality of all I/O assignments without full compilation
®  Minimal requirements for running
O 1/O declaration
=  HDL port declaration
= Reserved pin
O Pin-related assignments
= |/O standard
s Current strength
= Pin location (pin, bank, edge)
m  Toggle rate
n Pin Planner Processing menu — Start I/O Assignment Analysis

IGNEHRTE Tools Window  Help

tt_t SSN Analyzer Tool

Start I/O Assignment Analysis

i{“-,_ Enable Live IJO Check

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



[ﬁ@ Pin Planner

I/O Rules Checked
m  Nointernal logic
O Checks I/O locations & constraints with respect to other /0 & I/0O banks
O e.g. Each I/O bank supports a single VCCIO
m  |/O connected to logic
O Checks I/O locations & constraints with respect to other 1/O, 1/0 banks, & internal resources
O e.g. PLL must be driven by a dedicated clock input pin
m  Note: When working with design files, synthesize design before running I1/0O Assignment Analysis

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



ﬁ]’r’ 1/0 Assignment Analysis Output

Messages on |/O aSSIQnment Issues & Assignment Editor X & Compilation Report - multi_f %
. . Table of Contents 1
| Compller assumptlons N Analysis & Synthesis | @ <<rilter>>
m  Device & pin migration issues [ P T TR BT
B summary 1 hex0[0] c14 7
m  1/O bank voltages & standards B settings 2 heol]  E15 7
EH Parallel Compilation 3 hex0[2] €15 7
z=:] Ignored Assignments 4 hex0[3] c1e 7
, . ) 5 hex0[4] |E16 7
_______ Incremental Compilation Section, _ _ _ _ _ | 6 |hecols] D17 |7
1 in o ; ex
E_L _ _ _"_p'_n__OLfFlle _____________ JI 7 hexo[6] c17 7
h Resource Section &  hexo[7] D15 .
Valldatlng 1/0O Pin-out gResc’urceusagesummw 9 hexi[o] €18 |7
O U - - Partiion Statistics _ _ _ _ _ _ _ _ _ _ 10 hex1[1] D18 &
m  Completed design i B8 Input Pins L1 hea1 B8 6
H H ) === Output Pins ex
O  Run full compilation . —— . - e L L
1 FH Dual Purpose and Dedicated Pins : 13 hex1[4] A7 7
O Enable option to Run I/0 Assignment Analysis : BH /0 Bank Usage || |18 hexls] a8 7
before compilation : B Allpaciage Pins | e
: i 1/O Standards Section : 16 hex1[7] A18 7
(Settings dialog box -~ Compilation Process Settings) : FEF_ 1/ Assignment Warnings || |17 heélo] 820 6
. . . L SR peRESeREs i et x 18 hex2[1]  A20 7
m  Incomplete design with completed top-level design file gRES°“'CE“"'““°“*’YE""W 19 he2l2] E19 7
. . Delay Chain Summary hex2[3]
O Add I/O'related IP cores and InStantlate, BH Pad To Core Delay Chain Fanout j: hexj[i] :j:: :
even if final connections are not complete B= Control Signals 22 hedls]  c22 6
i i i FH Global & Other Fast Signals 23  hex2[B] B22 B
O Run I/O Assignment Analysis on design » M Logic and Routing Section 26 hedl7l A2 7
4 I/O Rules Section 25 hex3[0] F21 6
B Device Options 28 hesp] ez 6

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html



ﬁ]fr’ 1/0 Planning Summary

Pin assignments can be performed in many ways, graphically & by means
of text files

The Pin Planner provides an easy-to-use graphical method for creating
and managing pin assignments

The Interface Planner combines I/O interface resource assignment

with on-the-fly legality checking

I/O Assignment Analysis helps validate a device pin-out without performing
a full compilation

Pin validation can be completed during any point in design development

source: https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-software/fpga-development-tools-support.html
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