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® V/ivado® & Quartus® Prime T %4 > 7 0 — X[FE5E
o Vivado® & Quartus® Prime O#EEELLER L Appendix =S8

Xilinx® Vivado® Intel® Quartus® Prime

RTL/XDC RTL/SDC
files @ files
P&R Stage @
Physical Fitter Stage

Opt

Generate
Bitstream Assembler

®
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| j - FETAHILET—DIEE
<[ - IP @ Black Box 1t | _ 7—_-|j-/r 77 A }l/@%fi
| - TN ZDEER

Analysis & Elaboration ~
| i} . EDAY—LOBRE

<A -IPOBEHER

l
a2 IILELT

l
[ LAR— HHERR ]
l

[ 1P & White Box 1t ] 78>z b7 7 AINNAEREERFIEIZZ S

womn )RR THLEE A

®
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78>y bDE

I ATz b7 7 AILDER

Ny 77— FTYITHTDBEEER
(.
<70 - |IP ® Black Box 1t
A
) |
Analysis & Elaboration
) |
;
v /0-IPOBEHZ
) [
GIEI@BEII
l
;
VA ILET

[ LAR— HHERR

IP @ White Box 1t

)

MACNICA

@ RTL DA »ik—k
o Assignments — Settings — Files I(CBEZ#2x 7t RTL %#E/

- Xilinx® B~~~ A -

Processing Tools Window Help

.t. Device...

Cirl+Shift+E

B Z FlE 2

6 Assignment Editor

I{f Pin Planner

Logic Lock Regions Window

;"' Design Partitions Window

Ctrl+Shift+A

Crl+Shift+N

Alt+L

Alt+D
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' Settings - sample

Category:

General

Libraries
IP Settings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditions
Voltage
Temperature
Compilation Process Settings
EDA Tool Settings
Compiler Settings
VHDL Input
verilog HOL Input
Default Parameters
HyperFlex
Timing Analyzer
Assembler
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings

PlxA>»R—FLA&AWL

m} X

Device/Board

Select the design files you want fo include in the project Click Add All to add all design files in the project directory to the project
File name:
Q add All
e Name Type Library Design Entry/Synthesis Tool  HDL Version
topw Verilog HDL File <None> Default
sub_mod.v Verilog HDL File <None> Default
oK Cancel Apply Help




7Rz FOBEZHZFIE3

I ATz b7 7 AILDER

[ RTL DA v R—F

)

Ny 77— -FTUIT47BEHRZ

~ 7 @ - |P ® Black Box 1t

|

Analysis & Elaboration

<A -IPOBEHER

J
N\
J
N\
J
N

I

HFI DB

VA ILET

[ L R— HERR

[ IP @ White Box 1t

MACNICA

@ Ny 77— TVITHT DETHR
o Xilinx® 7'YU T 7 4 7'1x. Quartus® Prime TlgFkHY R — b
- OAVNANLTBI=HIC, VDT I T4 TEBRT AN EFERT S
1 : IBUFG, BUFG, BUFGCE

* ) > 7 12H B “buf conv” 7 7 /f)WaE7III Y7 MEMNY 3
Assignments — Settings — Files (27 7 A4 JLZ3EIR L BN

TYVIT 4 TEBMT 7ANICEWTY ST 4071 BIEE /1
%JI%’@“%

1 : ISERDES, OSERDES Z£#fil% Appendix % S8
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https://www.macnica.co.jp/business/semiconductor/articles/buf_conv.zip
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7Axy FPOEZHZFIE4
® IP- <2 am Black Box 1t (Verilog HDL k)

o Black Box # A4 vV ARX VARG HEZETT v/X—T 7
[ 7evertorinoem | o ANV X—DmEERY — IV ZERT S EEIET

A IV = EBK
) E2— bk ZA{EH

[ N .
( oot ] - 7 hYUkEa—b /*synthesis syn_black_Box */;
| \ Verilog HDL Black Box 2/
Ny 77— FTYITHTDBEEER
[ module top (clk, count);
<40 - IP @ Black Box 1t input clk;
| ’ output[7:0] count;
Analysis & Elaboration
| jD my_veriloglP verilogIP_inst (.clock (clk), .q (count));
Y0 - IPOBERA endmodule - -
. ) SHIRIEHEE B < 1 I
HIF D8N ] // Modu|e dec|aration 7 l\ U t\ a1 — l\ %'TE}EH
' \ // The following attribute is added to create a
A 7S VRAT J // black Box for this module.
|
[ LA bR ] module my_veriloglP (clock, q) /* synthesis syn_black_Box */;
| input clock;
[ IP o White Box 1t, ] output[7:0] q
endmodule

o X VHDL o 7. Appendix * &8
IIIACI\IICA ©Macnica,lnc. =
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I ATz b7 7 AILDER

I

[ RTL @4 > H— k

Ny TJy—-TUITFTHTDBEEHER

<20 - IP @ Black Box 1t

Analysis & Elaboration

<A -IPOBEHER

HFI DB

J
N\
J
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J
N

a2 IILELT

[ L R— HERR
l
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ICERTEL WNERR Y v 7wy s

DR — b B

- Hard IP ¥ 7 OIZE8A % WEL1/0 7R— k % Virtual Pin & L Tk REEAT v 7
i<y BT

Virtual Pin & &

THIBEBET A > DOADE Y EHAE Y AREEE Y ELTI/RYI AT 3 >
TRIED 2a—ILDR—=—FDEZ—FT v b TRARDEVEAEBZTLED L ABIBE.
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7Rz FOBEZHZAFIESD

® Analysis and Elaboration ® %17
o Analysis and Elaboration # A TFTD X =2 —& VYETL, TF7—#<
EITHDTT T 5 L =HER
o EITHIEIL21EEE

I ATz b7 7 AILDER
|

[ RTL @A >R —k ]

[
Ny TJy—-TUITFTHTDBEEHER

<40 - IP @ Black Box 1t <}§

| /

Analysis & Elaboration
|
~sR - IPOBEHZ
[
GlENIOPEI
l

VA VET

[ LA~ TR ]

)

MACNICA

IP @ White Box 1t ]

Y — LS — B ST
L G &G Brlult;@ [ L]

AZa—HBEIT
Processing X — 2 — — Start — Start Analysis and Elaboration

Tools Window Help

P start Compilation

VKO ORA QOH =

2 ¥, Start IP Generation

Ctrl+L

v start Analysis & Elaboration

Ctrl+R kg, Start Analysis & Synthesis

tEF Compilation Report
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<70 -IPOEEHRZ

I ATz b7 7 AILDER

I

[ RTL DA v R—F

)

Ny TJy—-TUITFTHTDBEEHER

~ 7 @ - |P ® Black Box 1t

Analysis & Elaboration

<2/0-IPOEX#Z

N
J
N\
J
N

HFI DB

VA ILET

[ L R— HERR

[ IP @ White Box 1t

MACNICA

® Xilinx® Core Generator »*4£ gk L 7= Memory, DSP., MMCM
mED~Y A £721F IP (X, Quartus® Prime @ IP Catalog %=
FAHL EYa2—LVZzERL ESHMRAI20EDLH S

o 70 IPDEBEZXWAN D728, TDOEI 2—/LICHWLT [7H
IV bOBEZTZFIEL] TEHREL/ BlackBox 7 bU E2— kX
BIfRT 5 Z &

o ‘ifdef Z{EH L Intel®, Xilinx® M5 Dz FHicd 2 75D H DD
AERTIIIHOVDLWEEBZ ZIFZALTWS

UltraScale +

IBUF OBUF
1 1
IBUF DSP RAM OBUF
Logic (BERYIO%® (BER<TLO%E Logic
AR A AR A)

Select 10 Select 10
(ISERDES) (OSERDES)
AXI

MMCM
XCVR EMIF

©Macnica,lnc.
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<70 - IPDOEZEZ . Memory Block
® Intel® FPGA & Xilinx® FPGA @ P X € U — D&

Memory Block/Block Memory MLAB/Distributed RAM
l oYy b7 7 AILDER !
| Intel Agilex®7 | Xilinx® Ultra Intel Agilex®7 | Xilinx® Ultra
[ RTL oo = b ] FPGA Scale™ FPGA FPGA Scale™ FPGA
I
T Memory Size 20Kbit 36Kbit Memory Size 640bit/LAB 512bit/CLB
. | s Single Port RAM Single Port RAM
~ 7 A - IP @ Black Box 1t
- | ’ Simple Dual Port RAM Simple Dual Port RAM
\ Analysis & Elaboration ] Configuration True Dual Port RAM Conﬂguration Dual Port
| X -
20 - IPOBEME D Simple Quad Port « LWrite 2Read
) | . RAM ROM
HH DB M Singl
) [ ’ ngle Sync Write
| 2 A LEST | Clock Mode Input/Output Clock Asvnc Read
[ _ Sync Read Y
[ P ] Read/Write
| WAL 7 7 4 L HEX 7 7 4 )L COE 77 4L MEL7 7 AL HEXZ 7 4 Jb COE7 7 A JL
[ IP @ White Box 1t ]

AR 7 7 A L DA
https://community.intel.com/t5/FPGA-Wiki/Converting-Xilinx-RAM-initialization-coe-mif-format-to-Intel-PSG/ta-p/736050

®
I'IIACI\II('J\ ©Macnica,lnc. 15



https://community.intel.com/t5/FPGA-Wiki/Converting-Xilinx-RAM-initialization-coe-mif-format-to-Intel-PSG/ta-p/736050

<70 - IPDOEZEZ . Memory Block
® Xilinx® Core Generator [CTHEK N7 N AT Y

I ATz b7 7 AILDER

I

[ RTL DA v R—F

Ny TJy—-TUITFTHTDBEEHER

~ 7 @ - |P ® Black Box 1t

Analysis & Elaboration

<2/0-IPOEX#Z

HFI DB

VA ILET

[ L R— HERR

[ IP @ White Box 1t

~—

MACNICA

D& Z#a 2

Y7 A% ERT 5

o 41 : Xilinx® Simple Dual Port RAM => RAM: 2-PORT intel FPGA IP

IP Catalog
Q <<Filter=>
~ 2t Installed IP
~ Project Directory
Mo Selection Available
* Library
¥ Basic Functions
F Arithmetic
¥ Bridges and Adaptors
¥ Clocks; PLLs and Resets
¥ Configuration and Pregramming
[ T[e]
b Miscellaneous
* On Chip Memaory
“ FIFO Intel FPGA IP
* FIFO2 Intel FPGA IP
“ RAM: 1-PORT Intel FPGA IP

RAM: 2-PORT Intel FPGA IP

“ RAM: 4-PORT Intel FPGA IP

“ ROM: 1-PORT Intel FPGA IP

“ ROM: 2-PORT Intel FPGA IP

" Shift Register (RAM-based) Intel FPGA IP
" eSRAM Intel FPGA IP

©Macnica,lnc.

+E &

vl

How will you be using the dual port RAM?

[ ‘With one read port and one write port

Read/Write Ports

How wide should the "g_a" output bus be? 16 bits

How wide should the "g_b" output bus be? 16 bits
‘What should the memory type be?

RAM Block Type MZ0K

What clocking method do you want to use?

Dual dock: use separate ‘'read” and "write’ clock

ECC Checking
Enable Error Correction Check (ECC) on
Enable ECC Pipeline Registers on
Clock Enables
Use different clock enables for registers on
Use clock enable for write input registers on
Use clock enable for output registers on

T 21— )L

® Quartus® Prime @ IP Catalog — On Chip Memory D X E Y —

16



<7 A

IP D& Z#:2Z : Memory Block

module test (
input clka,
. . g I input ena
I JRT=7 b7 AR input [0:0] wea,
! input [2:0] addra,
[ RTL o4 »#— b ] input [15:0] dina,
I input clkb,
[ e e ) input enb,
\ Y 77 7J\IT47(DE‘§?§@K J input [2:0] 2l
_ . output [15:0] doubt, EJ2—LDFE— 4L
<41 - IP o Black Box {£ output sbiterr, = N
\ | J output dbiterr, TEZ }ﬁéz %)
- N output [2:0] rdaddrecc
Analysis & Elaboration );
) I g simple_dual port ip il (
v/0-IP OBEBRA ele (clka),
L ) .ena (ena),
r : \ .wea (wea),
| Bl DB J .addra (addra),
[ dina (dina),
( e e ) clkb (clkb),
L e ) .enb (enb),
! .addrb (addrb)
[ LA — MR ] .doubt (doutb)
l .shiterr (sbiterr)
_ dbiterr (dbiterr)
[ IP > White Box ft ] rdaddrecc (rdaddrecc)
);
endmodule
. EH T AN307 @ 4.2.1.4. Memory Port Mapping =< 18
I'IIACI\IIU\ ©Macnica,lnc.

Quartus®Prime T® Verilog HDL a—F

module test (

input

input

input [0:0]
input [2:0]
input [15:0]
input

input

input [2:0]
output [15:0]
output

output

output [2:0]
);
simple_dual_port_ip i1(
.wrclock
.wrclocken
.wren
.wraddress
.data
.rdclock
.rdoutclocken
.rdaddress
-q
.eccstatus
);

endmodule

clka,
ena,
wea,
addra,
dina,
clkb,
enb,
addrb,
doubt,
sbiterr,
dbiterr,
rdaddrecc

(clka),
(ena),
(wea),
(addra),
(dina),
(clkb),
(regceb | enb),
(addrb),

(doutb),
({dbiterr, shiterr})

\

17



https://www.intel.com/content/www/us/en/docs/programmable/683562/21-3/memory-port-mapping.html

<270 IPOEZ#Z : DSP

® Xilinx® Core Generator ICTERKEIMNT/-DSP > 2 —IJILDOEZX
Ih 2

__7verrosoess | @ Quartus® Prime @ IP Catalog — Arithmetic N EE SR, &E

[ RTL DA v R—F ] %%—'_jjuhﬁh_%%@?? |:| %5%%—3_%

K977 P4 TOREBA o 1] ¢ Xilinx® Multiplier core => LPM_MULT intel FPGA IP
| \
<% A - IP @ Black Box {t IP Catalog Feature Xilinx® Multiplier Core Intel® FPGA
| g Q_ <<Filter> Generator Module LPM_MULT IP Core
Analysis & Elaboration * & nstalled 1P Constant Coefficient O O
~ I g * Project Directory
( No Selection Available Signed and Unsigned O O
vs0-IPOEFBRA o eiection Avaliabls D
l * Library ata
DB © BasicFunctions Configurable Pipeline O O
[ y, * Arithmetic Latency
) ¥ ALTMULT_COMPLEX Intel FPGA IP
2 A LEST | ¥ CORDIC Intel EPGA P Area versus Speed O O
l # Fixed Point Functions Intel FPGA IP Trade-off
[ LiR— FHER ] ¥ Floating Point Functions Intel FPGA IP Asynchronous Clear _ O
| ¥ LPM_DIVIDE Intel FPGA IP
[ IP & White Box {t ] [ LPM MULT Intel FPGA IP | Synchronous Clear O O
# Multiply Adder Intel FPGA IP Port A and Port B @) ~
support different sign Considering to use

ALTMULT_ADD

mAcNi SE#H(Z AN307 o 4.2.3. Converting Multipliers =218
Nlm ©Macnica,lnc. 18


https://www.intel.com/content/www/us/en/docs/programmable/683562/21-3/converting-multipliers.html

<70 - -IPDEZ#Z : DSP

Quartus® Prime T® Verilog HDL 3 —F

module top( module test(
input clk, input clk,
input [17:0] a, input [17:0] a,
‘ S ) ol ’ input [17:0] b, input [17:0] b,
| input ce, input ce,
input sclr, S o input sclr,
[ RTL oA >R —F ] output [35:0] o T R IV DA ~%% output [35:0] o
) I . ); E2XR B );
Ry T e FY 254 FOBERE mymult i1 ( mymult il (
L ) .CLK (clk), .clock (clk),
, | N A (a), .data (a),
<40 - IP @ Black Box 1t B (b), .datab (b),
\ | / .CE (ce), .clken (ce),
- N .SCLR (sclr), .sclr (sclr),
Analysis & Elaboration P (p) result (p)
) | . ); );
( 250 -IPOBEEZ D endmodule endmodule
(. | J
S A Port Mapping Between Xilinx® Multiplier Core and LPM_MULT IP Core
: | S Xilinx® Multiplier Core Port | Intel® FPGA LPM_MULT IP Description
qY A LET Core Port
A\ l J
[ N ] A ] dataa [] Data Input Port A
| B[] datab [] Data Input Port B
[ IP & White Box {t ] CLK [] clock Clock Port
CE clken Clock Enable Port
SCLR sclr Synchronous Clear Port
N/A aclr Asynchronous Clear Port

]
MACNICA P[] result [] Multiplication Result Port 19



<270 - IPDEZE#Z : DSP/Memory Block Dk

I ATz b7 7 AILDER

[ RTL DA v R—F

Ny TJy—-TUITFTHTDBEEHER

~ 7 @ - |P ® Black Box 1t

|

Analysis & Elaboration

- N
Y70 -IPDBEHRR
) ' g
HoEm
) | '
a2/ JLEST

) [

[ LAR— HHERR ]
l

[ IP @ White Box 1t ]

MACNICA

® Quartus® Prime DO#t

> ERT DIGE
o HEERIEEAEAF L T b DSP/Memory Block (2754 > &N T3 HFER
o HIF I 27V A VIl > THWSES ;

RTL 2k Z(Z1F

miEEE % (£ L ¢ DPS/Memory Block

Ty 7 L—b%EFERAY S EER, Edit — Insert Template

IP Catalog #{£HH

‘@‘ Insert Template

Language templates:

b RAMs and ROMs
b Shift Registers
b State Machines
~  Arithmetic
b Adders
b Counters
T Multipliers
Signed Multiply
Unsigned Multiply with Input and Output Registers
Signed Multiply with Input and Output Registers
Multiplier for Complex Numbers
T Multiply Accurmulators
Unsigned Multiply-Accumulate
signed Multiply-Accumulate
Sum-of-Four Multiply-Accumulate
Sum-of-Four Multiply-Accumulate with Asynchronous Reset
b Sums of Multipliers
b DSP Features
b Pipelining
¥ Constructs

¥ Logic

©Macnica,lnc.

Preview:

// quartus Prime verilog Template
// unsigned multiply

module unsigned_multiply
#(parameter WIDTH=8)
(

input [WIDTH-1:0] dataa,
input [WIDTH-1:0] datab,
output [2*WIDTH-1:0] dataout
)
assign dataout = dataa * datab;

endmodule

Save Insert

Close

20



<270 IPOEZ#Z : MMCM
® Xilinx® Core Generator ICTERKIN/- MMCM T 2 —I/LDOEBEZ#HZ
® Quartus® Prime @ IP Catalog — PLL N® IOPLL ¥ 7 0% 5FA T %

I TAY Y b7 7 ALDER I _ 7"7%%@%@%@\‘3:1_6 ,‘o
T mos ) R R OEHEIBD
/f‘y77_.7°ui%47“@§g;@d | - Dynamic Phase Shift DZ&E=9o 32 b 5
| j o Bl : AU Ay 7K - 100MHz
77u-|Po>|B|ackBoxfl: | - WAH7 By 7EKEE 1 : Divided by 2 (50 MHZ)

- HAhr oy 7REEE 2 : Multiply by 4 (400 MHz)

Analysis & Elaboration D
| J

P ) o pll X | = General Reference Clock 100 MHz
| ) 2} @ Installed P Frequency
\ [= Library
2 A LT | & Basic Functions output Clocks Number of Clocks 2
| = Clocks; PLLs and Resets
[ S ] | # ALTCLKCTRL outclock0 Clock Name clk_outl
= PLL
| [# Intel FPGAIOPLL  Joowosssesssien Intel FPGA I0PLL Desired 50 MHz
[ IP & White Box 1t ] I FPOATLL Retonie Frequency
# Interface Protocols
@ search for Partner IP outclockl Clock Name clk_out?
Desired 400 MHz
Frequency

®
I'IIACI\IIU\ ©Macnica,lnc. 21



770 IPOEZ#EZ : MMCM

ATz b7 7 AILDER

I

[ RTL DA v R—F

Ny TJy—-TUITFTHTDBEEHER

~ 7 @ - |P ® Black Box 1t

Analysis & Elaboration

<2/0-IPOEX#Z

HFI DB

a2 IILELT

[ L R— HERR

[ IP @ White Box 1t

MACNICA

® VIMCM A 5 Intel® PLL ~DE = 8

Vivado® T® Verilog HDL a2 —F

module top(
input  reset,
input clk_in1,

output clk_outl,
output clk_out2,
output locked
);

mymmem i1(
.reset
.clk_inl
.clk_outl
.clk_out?
locked
);

endmodule

(reset),
(clk_inl),
(clk_outl),
(clk_out2),
(locked)

EJA2—IILDE—FL
HEXMZ D

—)

©Macnica,lnc.

Z

(RTL #%4#&)

Quartus® Prime T® Verilog HDL a—F

module top(
input  reset,
input clk_inl,

output clk outl,
output clk_out?,
output locked
);

mypll i1(
.rst
.refclk
.outclk 0
.outclk 1

locked

);

endmodule

(reset),
(clk_inl),
(clk_outl),
(clk_out2),
(locked)

22
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4. XDC DE =i

©Macnica,lnc.
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XDC o DEZHZ

® Xilinx® Design Constraint (.xdc) (213, ZET7 A X > b,
XA IVIHEED IRNTOHFHKIIMMRESINSD

I ATz b7 7 AILDER I
|

L ) @ xde D%I#IIE. Intel® FPGATIE £ 4 =3 2414 (sdc) & %o

e e e 7o A4 Xk (gsf) (ICHE]L T H %’]% YA 95
( ~2 0 - IP @ Black Box . 9 CISf IIX A 2 /7%| %/JJ//(%@T’\’C YA XA {%Y—éﬂ%
— \ - Settings X = 21— (F/3( RKE) RETEIRZD 5
e e ;D - Pin Planner (I/0 > 3% 7F) BREAEIZIZEDS
R oRERs , - Assignment Editor (7> 3 V& E) REAEIZZIES
oty o sdc ICIERA IV THIKMNMREFEINS
i ‘ - XDC 24 2 75 Z D F FFEAEL T Quartus® Prime (C THAICERTELE

f AV /A VEST
) | ’ EOR
[ LR— MHERR ]
l
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@ |/OT7HAAXAYMIDODVWT EVEUANDERE7 A+ —~ v FHE
WA, IRTCEZTHIHINE
o |/0O Standard 2R D ELEL (51
- HAE > “dout” IZ Differential SSTL-18 Class | # % E
XDC Dk
set property IOSTANDARD SSTL18 | [get ports dout];
QSF o &k
set_instance_assignment -name |O_STANDARD "SSTL-18 CLASS I" -to dout

D @ XDC ICEEFNSZ DD I/O 7H A Xk

XDC Constraint Intel® FPGA Constraint @ QSF

DRIVE CURRENT_STRENGTH_NEW
SLEW SLEW_RATE
I0B FAST_INPUT_REGISTER

FAST_OUTPUT_REGISTER
IOSTANDARD IO_STANDARD
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o create clock
- Port &ZFRrA[E LHBEIL XDC H o OBEFBA A8

s0hfl) create clock —period 50MHz [get ports {CLK}]
O W#Bélzmw Ay 7 H%

o create_generated clock

- create_generated _clock [E pin X net DZIRAENEL S 729
XDC H o OFBEF A IZAF]

=JL ==

o 70y 72l% “IOPLL Intel FPGA IP” @ clock name :R%EICT 1 —H—7A
8 € AIBE
® FPGA AMORIHEERR (Vv X—=R L) Z BENVEMN

o derive_clock_uncertainty
- FPGA NESOAEEEZZZE L. L VYEL WK Z B0

@ TDOMDRA IV THIKDERAT LR GUI TDOANTTIEIC
TROEMNZ SR
o Quartus® (LB THA K [Timing Analyzer |
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® XDC %4 = v 7#Hlfik Synopsys Design Constraint ICEOWT WA -9
iXDCé:SDCG%?4 > JHIRIIC

ERHYIC

EUV T AW

create clock
create _generated clock

NA

NA

set_input_delay
set_output_delay
set_max_delay

set_min_delay

set_clock _groups

set _false path

create clock
create_generated clock

derive_pll_clocks

derive_clock_uncertainty
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FPGA PIEBREALE Y

78y 7 BB A2 X85 WIERER - BHb
70y 785
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<417 L— 3 yERMEORR
® TN R Y —XDEIFRMEHET
> Vivado® : Implementation Report — Place Design

SRS b7 A NDER o Quartus® Prime : Fitter — Place Stages
l

© X7 —T R (NEBIEFARE) ORBEIHR
[ e s TomERL | o Vivado® : Report Timing Summary
, | o Quartus® Prime : Timing Analyzer

<70 - |IP ® Black Box 1t

\ J
L] & .
I el Layoul  Yiew Help Compilation Dashboard X & Compilation Report - top X
s \
& = Table of Contents £
Analysis & Elaboration e S g B Flowlog 1 Q <<Fitters>
QAT R e o &<t SUMMM x trol Sets m x
& | - o satings soaress SUEIEN | zaen Piace Disn- oLt ! s 4 Synthesis Fitter Status Successful - Thu May 20 12:57:34 2021
P N I azx s +B © | | covornoanussamoisiino._iesiesamplandre_0_esdma_0_vs rnsimol_tlina_dma_scie_so_utizsbon_sisced ot ~ B Fitter A — RO R E s @) SF B BT
» = Design Sources Q [ E 0
Linguags Terwistes ; v ummary Revision Name top
5 o w_oe_e0. . .
<70 IPOBE#HEZ T P Cataog S — —— Settings Top-level Entity Name intsl_204c_ed_re
L ) [P — 111 Sommary of Resistors by Trpe
I v PINTEGRATOR > = Unity Sources 2. 3l Lt Bt Parallel Compilation Family Agilex
p N e Block Decign b Partition Summary Device AGFBO14R24AZE3VRO
5. 10 and 07 Speciilc ’ h
— T Model Prel
1% 3B e 5. Clockine Netlist Optimizations 'ming Models reiminany
m 1E0 Hierarchy I o1 Ubraries  Compile Order 7. Seacif ic Featurs Power Models Preliminary
14 Prinitives 19 Plan Stage
~ < c . 9. Black Bosee Device Status Preliminary
v SMULATIGN roperties oox 0. Eratant isted Hetlists 3 Place Stage
P S ™ Logic utilization (in ALMs) 16,635 / 487,200 (3 %)
Vs N on Simtaton 1. Sliee Logie » Route Stage
i Total dedicated logic registers 23502
Y N ’f }b£?? v RILANALYSIS 3 Retime Stage Total pins 24/924(3%)
L ) > Open Elaboraled Design 1 Site Tuve | Used | Fixed | Available | UE1I | » Finalize Stage Total block memory bits T )
4| Shice WTs. | 18TE | LN A0 | 625 |
l v STNTHESIS 1 LT e Laric Pzl ol 4w |z | @ vessages TEE B s T HIE =05
| LUT b Hemory | | 0| v | 107 | -
» Run Syrhesis e AR Bt B | Timing Analyzer Total DSP Blocks 0/4510(0%)
L C l‘ E‘E-‘E » Open Synmeszed Desion 3 B summary Total eSRAMS 0/2(0%)
© wPLEMENTATION o el El Timing Delays: Final Snapshot | | | TotalHSSI P-Tiles 0/1(0%)
l b Run mpiemeniaicn Parallel Compilation Total HSSI E-Tile Channels 8/24(33%)
Type Ophons Modsed Size
Open mplermented D — Total HSSI HPS 0/1(0%
7 Openimplemenlsibesin SDC File List oge)
 Place Design (place. desion) _ Total HSSI EHIPs 0f4(0%)
. ~ PROGRAM AND DEBUG i 10-Pace Design repario STR1,TSTPN 2007 KB Clocks
IP @ Whlte Box 'fb Total PLLs 1/24(4%)
¥4 Gansrate Bitsveam 4 Utizalion - Place Design report_utiization s 11i7m 107 KB Fmax Summary
R & Cono sets - iace Desgn repn_conwu_ssts veruose —tue smatSTEN  a91s e =
report_incremental_reuss Setup Summary
report_fiming_summary s _paihs = 10 Hold Summary
> Recovery Summary
> PostPiace Phya OptDesign —
R Removal Summary
’ Minimum Pulse Width Summary +
> wite Busveam g T

Vivado® O > /XA )L LR— k Quartus® Prime 3 > /84 )L LR — b
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savestorinotn | o Quartus® Prime @ Compilation Report (Z THEER
RTLWL,T:-# ] - Fitter — Place Stage — Resource Usage
| \ o 7T Quartus® Prime @ 3> /N4 JLEFD Warning 3 #EER

Ny 77— -TUIT4TDBEEHRZ

I

~ 7 A - IP ® Black Box 1t ) Vivado@ Qual’tus® Prime
| . (Implementation Report Place Design) (Fitter Place Design)

Analysis & Elaboration
| j> LUT as Logic Combinational ALUT usage for logic

<A -IPOBEHER

| g LUT as Memory Total MLAB memory bits
WTEM \ Slice Registers Dedicated Logic Registers
3‘//\"{4/&% | Block RAM Total block memory bits
w—lrmaﬁ ] DSPs DSP blocks
IP & White Box 1t ] MMCM & PLL IOPLLs & FPLLs
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I ATz b7 7 AILDER

l

[ RTL DA v R—F

Ny TJy—-TUITFTHTDBEEHER

~ 7 @ - |P ® Black Box 1t

Analysis & Elaboration

<A -IPOBEHER

HFI DB

VA ILET

[ LR — R

[ IP @ White Box 1t

~—

MACNICA

@ Hi A BEZ TWAZAYIDRAIVIEHARZRA IV -
L R— MIZCHE
o LD Oy 7#IH (BKE - 48 - 72 —7 1 —Lb) »'@

e d B

BITTCETCWANERT S
o Quartus® Prime @ Compilation Report [Z THESR

- Timing Analyzer — Clocks

Vivado®: Clock Summary

Mame Wavefarm
sys_clk {0.000 5.000%
~ teoutclk_x0y0 {0.000 5.000}%
clk_125mhz  {0.000 4.000}
clk_250mhz  {0.000 2.000}
mmecm_fb {0,000 5.000%
usercli {0.000 8.000%

Period (ns)
10.000
10.000

8.000
4.000
10.000
16.000

Frequency (MHz)
100.000

100.000

125.000

2580.000

100.000

§2.500

©Macnica,lnc.
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T

Quartus® Prime : Clocks

Show: |Visible * Hide Q <<Filter>>
Clock Name Type
mgmt_clk Base
pll_ref_clk Base
seriallite_iii_streaming_ins..xcvr_native_insts[0]|avmmclk | Generated

seriallite_iii_streaming_inst|...r_native_insts[0]|rx_coreclkin Generated

1
2
3
4
5  seriallite_iii_streaming_inst.vr_native_insts[0]|rx_pma_clk Generated
6  seriallite_iii_streaming_inst|..r_native_insts[0]|tx_coreclkin Generated
7 seriallite_iii_streaming_inst.vr_native_insts[0]|tx_pma_clk Generated
8  seriallite_iii_streaming_ins..xcvr_native_insts[1]|avmmclk  Generated
9

seriallite_iii_streaming_inst|..r_native_insts[1]|rx_coreclkin Generated

Period

10.000
3.200
10.000
5.120
5.120
5.120
5.120
10.000
5.120

Frequency
100.0 MHz
312.5 MHz
100.0 MHz
195.31 MHz
195.31 MHz
195.31 MHz
195.31 MHz
100.0 MHz
195.31 MHz

Rise
0.000
0.000
0.000
0.000
0.000
2.560
2.560
0.000
0.000

Fall
5.000
1.600
5.000
2.560
2.560
5.120
5.120
5.000
2.560

Duty Cycle
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<A -IPOBEHER
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VA ILET
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MACNICA

TERLREN DFERR

@ S AEIMERAIKN XA IVT « LiR— bICTHE

e d D

Fmax & L T Quartus® Prime @ Compilation Report (Z THESD

1

Fmax =

Failing Endpoints  Total Endpoints

a] . [o]
Xilinx® :Intra-Clock-Paths & L TLHR—
o [ntel®
- Timing Analyzer — Fmax Summary

Vivado®: Intra-Clock-Paths
Q. Intra-Clock Paths

Edges WNS  TNS  Failing Endpoints  Total Endpoints ~ Edges WHS  THS
Clock WNS)  (ns)  (ns)  (TNS) (TNS) WHS)  (ns)  (n9)
sys_clk rise - rise 8.82a 0.000 0 7 rise-rise 0172 0.000
toutclk_x0y0
clk_125mhz rise - rise 3199  0.000 0 1152 rise -rise 0.062 0.000
clk_250mhz
mmcm_fb
userclkl rise - rise 5.656 0.000 0 41062 rise - rise 0.030 0.000

Quartus® Prime : Fmax Summary

Show: | Visible = Hide
Frmax Restricted Frmax

1 159.68 MHz 159.68 MHz
2 211.15 MHz 211.15 MHz
3 217.77 MHz 217.77 MHz
4 | 297.35 MHz 297.35 MHz
5 309.79 MHz 309.79 MHz
& | 336.36 MHz 336.36 MHz

<<Filters>

Clock Name

mgmt_clk
seriallite_iii_streaming_inst|seri...ock_inst|altera_iopll_inst|outclko
seriallite_iii_streaming_inst|seri..ock_inst|altera_iopll_inst|outclkO
seriallite_iii_streaming_inst|se..._xcvr_native_insts[0]|tx_pma_clk
seriallite_iii_streaming_inst|se.._xcvr_native_insts[0]|rx_pma_clk
~ALTERA_CLKUSR~

©Macnica,lnc.

MNote

(THS) (TH3)
] 7
0 1152
0 41062

Worst-Case Operating Conditions
Slow 200mV 100C Model
Slow 900mV OC Maodel
Slow 200mV 100C Model
Slow 900mV 100C Model
Slow 200mV 100C Model
Slow 900mV OC Maodel

X
(Period(ns) — WNS(ns))

WPWS
(ns)

4220
3.000
0.092
2.400
8.751
0.549

103

TPWS  Failing Endpoints  Total Endpoints

(ns) (TPW3) (TPWS)
0.000 0 13
0.000 0 3
0.000 0 536
0.000 0 2
0.000 0 2
0.000 0 15064
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o Quartus® Prime @ Compilation Report (Z THEER
Timing Analyzer — Unconstrainted Paths

ATz b7 7 AILDER
|
RTL DA »HR— b

'd )\
Ny Z7—--TYVIT4T7TDEEHZ
\ l J
'd )\
- - - -
e B e P s Eald Vivado® : Unconstrainted Paths uartus® Prime : Unconstrainted Paths
\ | J U =
( B — # Compilation Dashboard X | & Compilation Report - top X
. X TciConsole | Messages |log | Reports | Design Runs | DRC | Methodology | Power | Timing x
Analysis & Elaboration ;
_ | J Q = &2 C H 4 Q uUnconstrained Paths = SDC File List “| Show: | visible = Hide Q <<rilters>
» Clacks
Target Clock T Stat
( h > © Inter-Clock Paths “  Path 2] == ype s
- Group From Clock To Clock Frax summary 1 altera_reserved_tck altera_reserved_tck Base Constrained
vo/0-IPOBEEHR > [ Other Path Groups = setup summary 2 auto_fab_0jalt_sld_fab_0Ja _lator_dut~oscillator_clock altera int_osc_clk Base Constrained
~ I / » = Userlgnored Paths (none)  mmem_clkoutd Hold Summary 3 auto_fab_0alt_sld_fab_0.zp260q_divided osc_clklq  ALTERA_INSERTED_INTOSC_FOR_TRS|divided_osc_clk  Generated  Constrained
( A v nconstrained Paths (none)  mmem_clkoutt Recovery Summary L il el i Constrained
. Removal Summary 5 refclk_core u_j204¢_rx_ss|core_plljcore_pll_refclk Basc Constrained
GlENIOPEI > [ NONE to IntRx_CIkOut0 (none)  mmem_clkout2 i sz it Summay |8 el o Bsse | Constrined
- / > MOME to IntTx_ClkOutd (none) IntRx_ClkOut0 » Max Skew Summary 7 spi_SCLK Spi_SCLK Generated | Constrained
l v B et Detar 5 8  u_j204c_mx_ss|core_plljcore_plljtennm_plijoutclk[1]  u_j204c_rx_ss|core_plljcore_pli_clk_1x Genersted  Constrained
elay Summa
( p > [ NONE to InfTx_ClkOutt (none) IntTx_ClkOutd Y & 9 u_j204c_mx_ss|core_plljcore_plljtennm_plijoutclkf2]  u_j204c_rx_ss|core_plljcore_pli_clk_2x Genersted | Constrained
) b 10 Metastability
U LET > - NONE to dbg_hublinstBSCANID.u_xsdbm_id/< (none) IntTx_ClkOut1 stability Summary 10 u_j204c_mx_ss|core_plljcore_plljtennm_pll~mcnir_reg u_j204c_m_ss|core_plljcore_pll_m_cnt_clk Generated  Constrained
+ B0 Clock Transfers B
L ) 5 - NONE to default_250mhz_clk1_clk_p (nane) dbg_hublfinstBSCANID._xsdbm_i e, 11 u_j204c_mx_ss|core_plljcore_plijtennm _pli~ncntr_reg  u_j204<_rx_ss|core_plljcore_pli_n_cnt_clk Genersted | Constrained
l — - - orst-Case Timing Paths 12 u_j204c_rx_ss|j204c_n_i|pld_pcs_rx_clk_out1_dem  u_j204c_rx_ss|j204c_rx_ip|inst|inst_xcwr|rx_clkout/ch0 Generated  Constrained
> & NONE to mmem_clkout! (none) default_250mhz_clk1_clk_p M Unconstrained Paths 13 u_j204c_mx_ss|j204c_rx_i._pecs_mx_clk_out_ch20.reg  u_j204c_rx_ss|j204c_nx_ip|cvrlrx_pld_pcs_clk_reg|ch0  Generated | Constrained
> MOME to mmcm_clkout2 (none) mmem_ clkout Summary 14 u_j204c_mx_ss|j204c_nc_i._pcs_me_clk_out_ch20_ref  u_j204c_rx_ss|j204c_nc_ip|.st_xcvrne_pld_pcs_clkjchD  Base Constrained
— FRES ) = 15 u_j204c_re_ss|j204c_rx_ip..a_clkdiv_rx_user ch20.reg u_204c_rx_ss|j204c_rx _ip|..pld_pma_clkdiv_clk_reg|chd Generated | Constrained
> MOME to riu_clk_out (none) mmem _ clkout?
_ + M Setup Analysis 16 u_j204c_mx_ssj204c_m_ip-a_clkdiv_m_user ch20_ref u_j204<_r_ss[j204c_n_ipl..|rx_pld_pma _clkdiv_clkjch0 Base Constrained
l » = mmem_clkout0 to NONE {none) riu clk out N Hold Analysis 17 uj204c_re_ss|j204c_rx_i_rx~pld_pma_hclk ch20.reg  u_j204c_rx_ss|j204c_rx_ip.xcvr|pld_pma hclk_reg|ch  Generated | Constrained
> = mmem_clkout1 to NONE N Mulicomer Timing Andlyers sun | |18 412046 ss]j204¢_px_i_rewpld_pma_helk_ch20_ref  u_j204c_x_ss(j204c_px_ip|.inst_scrlpld_pma_hick|cho Base Constrained

IP @ White Box 1t

®
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J
N\
J>

® Xilinx®IP H In’[el® IP ~D#%1T
MEDZNZ

® Hard IP

\ﬁﬁiﬁﬁ%bgﬁ%%

o EMIF, PCI Express
o EMIF, PCI Express 2 ElZ. THA V& TNV - HA R4 VER#%

S
® Soft IP

o |P D[E]pEAEME L

KBIPDA—HF—"AFREZ2SZEITT S

® \/ivado® IP Integrator
o Vivado® IP Integrator 2R L 7=7 ¥ A > (%, Platform Designer % &H

L TERZITH

- Local Bus : AXI, Avalon-MM, Avalon-ST
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® REM T, fisfr FPGA (Xilinx® FPGA) BIZERET L 7=7 Y A1 > % Intel Agilex®
TFPGA ICBE XX 2 FIELE TR A% E\TZISE’] AL E L7

@ AERASE|IC BEMAEEART YT N[ « ATy 7T TITHZ &L -

Quartus® Prime ¢33 > /XA JLA

BT A v RIERT 2 EDTEET,

Oﬁﬁﬂ%;Eﬁutt<_tfwmwﬁHGA«@XA—f@$ﬁ4y@@ﬁﬁ
AJEE T DT, IEBEILTL 2T LY,
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Agenda

FPGA/CPLD FHY — L EEER

FR Y — ILEEBE LLER

o FHFY —ILEBeLEERER

o Platform Designer M#BEN

o T /Ny 7 — LEEDIEIN

Ny 77— TYUITFT 4 TDEZMR
o Ny 77— TVUIT A TDEZTEZH
ISERDES / OSERDES O E =#2 %

o High Speed Select |0 Wizard

IDDR / ODDR O E =#a2 %

7AY s PEBEZXEZXFIE 4 (VHDL fR)
78z b7 7A)LDEW (Quaruts® Prime vs Vivado®)
MMCM & PLL O#EEELLER

o MMCM & PLL O — b Ltk
o MMCM & Dynamic Phase Shift @7 — b EEER

®
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FPGA/CPLD Ea%Y —ILEEEE (Xilinx® vs Intel®)

FPGA/CPLD F%

OpenCL
HLS
DSP
SoC

Embedded-
Processor

MACNICA

Vivado® HLx Design Edition (B1&)
7 Series, UltraScale™ UltraScale+™, Versal™

ISE Design Suite (B1&)
Spartan®-6, Virtex®-6, CoolRunner™,

Vivado® HL WebPACK (&)
TN A ZBRTE AR

SD Accel Environment

Vivado® HLS

System Generator for DSP/Model Composer
Xilinx Software Development Kit (XSDK)

Xilinx Software Development Kit (XSDK)

©Macnica,lInc.

Intel® Quartus® Prime Pro (B1&)
Intel Agilex® 7, Stratix® 10, Arria® 10, Cyclone® 10 GX

Intel® Quartus® Prime Standard (B18)
Stratix® IV/V, Arria® series, Cyclone®|V/V,
Cyclone® 10 LP, MAX® series

Intel® Quartus® Prime Lite (£{&)
Arria®Il, Cyclone®IV/V, Cyclone® 10 LP, MAX® Series

Intel® FPGA SDK for OpenCL™

Intel® HLS Compiler

DSP Builder for Intel® FPGAs

Intel® SoC FPGA Embedded Development Suite

Nios® || Embedded Development System (EDS)

41



¥ —IVEKRELLER  1/5

70y v MMERK New Project New Project Wizard
Design Entry IP Catalog IP Catalog / IP Parameter Editor
Vivado® IP Integrator Platform Designer
(System Integration Tool)
IP Packager Platform Designer (Component Editor)
System Generator DSP Builder
OpenCL OpenCL

M Platform Designer
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qpp-platform-designer.pdf
https://www.macnica.co.jp/business/semiconductor/articles/intel/119949/

®
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BFEY —IIUHEEELEER  2/5

10 %Y Device, Physical & Timing Constraints Assignment Editor

windows
Timing &% Xilinx Design Constraint (XDC) Synopsys Design Constraints (SDC)
Pin :%x/10 % 7E Pin Planner

Interface Planner(Pro Edition only)

Design Processing/a > /X4 )L Integrated Synthesis engine Integrated Synthesis engine

THAVEHE & TNy T Schematic Windows (Elaborated) RTL Viewer
Schematic Windows (Synthesized) Technology Map Viewers (Post-Mapping)
Schematic Windows (Implemented) Technology Map Viewers (Post-Fitting)

State Machine Viewer

Fast Forward Viewer (Post-Fitting)*

BRTL Viewer/ Technology Map Viewers

https://www.intel.com/content/www/us/en/docs/programmable/683641/23-1/rtl-viewer-overview.html
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FFEY —IViEEELLER  3/5

HES RN Xilinx Power Estimator (XPE) Early Power Estimation (EPE)
Report Power Intel® FPGA Power and Thermal Calculator
(PTC)
S N P P Vivado® Simulator Questa® — Intel® FPGA Starter Edition
Third-Party Simulation Tools Third-Party Simulation Tools
N—=FJ7 27 XY T4 75— 3> Hardware Manager System Console

BEESH BLOEEE (PTC)
https://www.intel.com/content/www/us/en/docs/programmable/683445/23-1/faq.html

®
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¥ —IVEKRELLER  4/5

IN—F T R T4 — gV Hardware Manager System Console

Integrated Logic Analyzer (ILA) and Signal Tap Logic Analyzer

System ILA IP

Xilinx® Virtual Input Output (VIO) In-System Sources and Probes

JTAG-to-AXI| Master System Console

IBERT IP and Serial I/O Analyzer Tool Transceiver Toolkit

Memory Calibration Debug Tool EMIF Debug Toolkit
EMIF Debug GUI

Remote Debug using Xilinx Virtual Cable (XVC) Remote Debug using existing TCP/IP connection
Signal Probe

In-System Memory Content Editor
Logic Analyzer Interface (LAI)

Wr/yJ Y=
https://www.intel.com/content/www/us/en/docs/programmable/683819/22-4/faq.html

®
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S —IVBKRELEE  5/5 V)

Vivado® HLx Design Edition | Intel® Quartus® Prime

TH A v EEl Physical Optimization Physical Optimization

Hyper-Aware Design Flow

EEMEAEREIEZ-0DT7 =y  Incremental Compile Incremental Optimization
Hierarchical Design Block-Based Design Flows
Run Strategies (Strategy ZZ8E D &) Design Space Explorer Il (DSE)

(F#1t, Option & Seed Z )

BrY¥4oziEt
https://www.intel.com/content/www/us/en/docs/programmable/683641/23-1/faqg.html
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Platform Designer D#E4\

@ oy bhTHr—L - TFTHAF— HYR—}
o https://www.intel.com/content/www/us/en/docs/programmable/683609/23-1/faqg.html

Uze
[w]

[v]

[v]

MACNICA

Cannectiaons

=

Harme
B ext_clk
in_clk
aut_clk
E ext_reset
ik
in_reset
out_reset
B M cpu_subsystem
cpu_clk
Cpu_jtag_debug_reset
Cpu_reset
master
e _clk
MEem_reset

*—

E memorny_tester_subsystem

clk
read_master
reset
slave
write_rmaster
E emif_0
cirl_armrm_o0
ermif_usr_clk
emif_usr_reset_n
global_reset_n
rerm
oct
[l _ref_clk
status

Diescriptian

Clock Bridge
Clock: Input
Clock Qutput
Feset Bridge
Clock: Input
Feset Input
Fesat Qutput
Cpu_subsystem
Clock Input
Feset Qutput
Feset Input

Aaalon Memory Mapped Mo

Clack: Ingut
Feset [nput
Ceneric Component
Clock Input

Aaalon Memory Mapped M.

Feset Input

Aaalon Memory Mapped 5l
Asalon Memory Mapped M.
Arrla 10 External Memaory
Awalon Memoary Mapped 510

Clack Qutput
Feset Cutput
Feset lnput
Condult
Conduit
Clack Input
Canduit

Export

clk

reset

emif_0_mem
emif_0_oct

emir_0_status

Platform Designer

Clock

exporied

gxt_clk_ou. ..

ext_clk_o...
[clk]
[clk]

ext_clk_o...
[cpu_clk]
[cpu_clk]
[merm_clk]
emir_0_e...
[rmerm_clk]

emif_0_e...
[clk]
[clk]
[clk]
[Clk]

emif_o_g. ..
emif_o_e. ..

ext_clk_o..

Basze

Ox 0000

Ox0000_0000

GUl ZR—=X & L= RTLEEY —/TcavyiR—%> %
RETY — U

g1 1DOTEETX 3
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T /8y 7% — ILESE DB
@ A Fw T TRy TEZTIESTSEY—X

o https://www.intel.com/content/www/us/en/docs/programmable/683819/22-4/faq.html

log: Trig (@ 2018/04/02 16:20:47 (0:0:0.4 elapsed) #1
Type| Alias Name 18, -2 8, 4,0 4., 8,12, 15, , . 2P, 24 28 22 | 3F | 4
3 u_blinking_led_top|u_counter|count_int[0] m
j u_blinking_led_top|u_counter|count_int[1] _|_,_|_,_|_,_|_
j u_blinking_led_top|u_counter|count_int[2] | J | | J | J | J | J | r
3 u_blinking_led_top|u_counter|count_int[24]
3 u_blinking_led_top|db_value_0 |
3 u_blinking_led_top|db_value_1
j u_blinking_led_top|db_value_2
3 u_blinking_led_top|db_value_3

Signal Tap Logic Analyzer
FPGAICA Y7 U AV MLAA—Y—MEORNEPESTZE=X Y > I AR O D 7 S #EE

T |

_-"""f\-""‘\.
_M"*n_‘_.-""——-

e vane

Transceiver Toolkit (Eye Viewer)
i |\3\/3/_/{_7/—)?7\\”/@7_‘“/\‘\“/7‘\7bi‘ﬁ—|'f—\b
MACNICA e

©Macnica,lnc.

—————

olologonoRooooonpoon
000000808 “2000080800
g3BYIBY MNUNEBIEIa

o I

EMIF Debug Toolkit
NEBAEY —A B —T A ZRBT NNy TY—IL
BE - BEZEICLDRAI VI — A HER AR
https://www.macnica.co.ip/business/semiconductor/articles/Arria

10 EMIF Implement and FTA Guideline Rev3.2.pdf
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/\\/7

IBUF

OBUF

BUFG
IBUFG_<I/0 #R#&>

IBUF_<I/0 #&1&>
IOBUF_<I/0 #R#&>
OBUFG_<I/0 ##>

OBUF_<I/0 #R#&>
IBUFDS, OBUFDS

MACNICA

+ZUITATDESHEZ
_ _ZE

U TIVATIN Yy T —
U TIHANRY Ty —

JE—/NIL7AY YT Ny T —

Z /O HBDAH T A—/3)L - /XNy

77—
£ 1/O BEDAS /Ny 7 7 —
£ 1/0 BEOWAR/NY 7 7 —

Z1/OBEoOHD7a—")L -

77—
Z /O BEDOH /Ny 7 7 —
EZ81/0O /Ny 77—

wire / signal 2| LT
wire / signal &) LT
wire / signal £ 70 —NIILES%#EY LT HDL

X - Assignment Editor
wire / signal & 1/O i & 7 A —NIILE=S
ZEYHT

wire / signal & 1/0 &2 E] ) YT
wire / signal & |/O R #E| Y 4T
wire / signal & 1/0 #RiEAEZ) Y HT

wire / signal & 1/0 #Ri&&EZ) Y HT
wire / signal & 1/O B A E| ) 4T

©Macnica,lnc.
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INY T 77—

I ATz b7 7 AILDER

[ RTL DA v R—F

NyZ77—-FTUIT47DBEHBZ
A\

~ 7 @ - |P ® Black Box 1t

Analysis & Elaboration

<A -IPOBEHER

HFI DB

VA ILET

[ LR— hHEER
l
[ IP @ White Box 1t
[
MACNICA

7 VITF47DEZRZ
® Quartus® Prime (X, AJJ - HJ - WFmED /Ny 77— BE)IEA
® Tk
1. XilinxX® ¥ A4 >OHDLI—FhADH 2 TCONRy 77— TJYUIFT 4T %
Ell kR

HDL 23— FARD 7Y 57 4 7% wire (Verilog HDL) »* signal (VHDL)
BEE CEZIM®R

Ny 7 7 —DOFEFEIC & - Tl Assignment Editor TREAX T 5

BT BRI

Z1/O WDy 7 7 — I/0 Standard

a—/N)L Ny T —

L 1/ORRED /A —R)L - Ny T 7 —

Global Signal
|/O Standard
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I ATz b7 7 AILDER

[ RTL @A >R —k

Ny 77— -FTUIT47OBEHEZ

J

<70 - |IP ® Black Box 1t

Analysis & Elaboration

[

<A -IPOBEHER

HFI DB

VA VET

[ LR — hHESR

IP @ White Box 1t

)

ZUIT47DEZEHZ
® Assignment Editor 2R L T, 7 —NIESE I/O BED

=) =

T%1T5

| o AJJ a, b, clk L;tﬁ‘\lil—/\“ﬂ/%%—é: LTEIYEHTHoND

ABDFR—Fa &b l3ETE
BEFTT 74/ D I/ORBHAEY BToHND

- HHDEBMNMDIE A S8

O O N O U A W N =

o
[RIS[R[aR[8][8 ][R [[&]E

-
-

K

<<new=>> ¥ ¢ Filter on node names: "

Assignment Editor

IZ 1/O MEAEY ZHTon, £DMDOR—F I

v

From To
6 a

®» b

‘®> C

»- clk

» a

®» b

®C

» clk

b a

|n b

"" clk

©Macnica,lnc.

Assignment Name

>I/0 Standard

1/O Standard
1/O Standard
1/O Standard
Location
Location
Location
Location
Global Signal
Global Signal
Global Signal

Category: | All

“

Value
SSTL-12
SSTL-18 Class|
18V
18V
PIN_AU25
PIN_F14
PIN_AW20
PIN_AW26
Global Clock
Global Clock
Global Clock

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Enabled
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Ny FZyp— - TZYVITFT4TDE

¥z 5] (Verilog HDL)

Quartus® Prime FBIZZ#2L 7= Verilog HDL a2 —F

Vivado® 7t ® Verilog HDL a—F

module Top (a,b,c,clk);

input a, b, clk;
output c;

reg c_buf;
wire a_buf, b_buf, clk_buf;

BUFG instl (.O (clk_buf), .I (clk));
IBUFG #("FALSE", "SSTL12") inst2 (.
IBUFG #("FALSE", "SSTL18 I") inst3
OBUF inst4 (.O (c), .l (c_buf));

O (a_ ;
(.0 ( ) | (b));
always @ (posedge clk_buf)

c_buf <=a buf & b_buf;

endmodule

module Top (a, b, ¢, clk);

input a, b, clk;
output c;

reg c_buf;
wire a_buf, b_buf, clk_buf;

assign clk_buf = clk;
assign a_buf = a;
assign b_buf = b;
assign ¢ = ¢_buf;

always @ (posedge clk_buf)
c_buf <=a buf & b_buf;

endmodule

®
I'IIACI\IIU\ ©Macnica,lnc.
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MACNICA

Ny 77— - ZYUIF47DEZH#ZH (VHDL)

Vivado® 5t ® VHDL a—F

LIBRARY ieee;
USE ieee.std logic_1164.all;
ENTITY buf _top IS PORT(

a,b:INSTD ULOGIC; clk:INSTD_ULOGIC; c: OUT
STD_ULOGIC);
END buf top;
ARCHITECTURE Behave OF buf_top IS

SIGNAL a_buf, b_buf, c_buf, clk buf: STD_ULOGIC;
COMPONENT BUFG

PORT (O : OUT STD ULOGIC; |:INSTD _ULOGIC); END
COMPONENT;

COMPONENT IBUFG

generic(IBUF_LOW_PWR : boolean := FALSE;
IOSTANDARD : String := "DEFAULT");

PORT (O : OUT STD ULOGIC; |:INSTD _ULOGIC); END
COMPONENT;

COMPONENT OBUF

PORT (O : OUT STD ULOGIC; |:INSTD ULOGIC); END
COMPONENT;

BEGIN

instl : BUFG

PORT MAP (O => clk_buf, | => clk);
inst?2 : IBUFG
generic map(

IBUF LOW PWR => FALSE,
IOSTANDARD => "SSTL12")
PORT MAP (O => a_buf,l => a);

inst3: IBUFG
generic map(
IBUF LOW PWR => FALSE,
IOSTANDARD => "SSTL18 [")
PORT MAP (O => b _buf, | => b);
inst4 : OBUF
PORT MAP (O => ¢, | => ¢_buf);

PROCESS(clk buf) BEGIN
IF (clk_buf'event and clk_buf ='1")
THEN c_buf <= a_buf AND b_buf;
END IF;
END PROCESS;

END Behave;

©Macnica,lnc.
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Ny 77— - ZYUIF47DEZH#ZH (VHDL)

Quartus® Prime BICZ#: L 7= VHDL a—F

MACNICA

LIBRARY ieee;

USE ieee.std logic

ENTITY Top IS

PORT(

a, b: INSTD_ULOGIC;
clk: IN STD _ULOGIC;
c: OUT STD_ULOGIC):

END Top;

ARCHITECTURE Behave OF Top IS
SIGNAL a_buf, b_buf, c_buf, clk_buf: STD_ULOGIC;
BEGIN
PROCESS (a, b, c_buf, clk)

BEGIN
clk_buf <= clk;
a_buf <= a;
b buf <= b;
c <= c_buf;
END PROCESS;
PROCESS(clk_buf)
BEGIN
IF (clk_buf'event and clk_buf ='1') THEN
c_buf <= a buf AND b _buf;
END IF;
END PROCESS;
END Behave;
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ISERDES

I TAY O b7 T AILDER I
I

[ RTL DA viR—Fk ]
l

( )\

NyZ77—-FTUIT47DBEHBZ
(& J
~ 7 @ - |P ® Black Box 1t
A J
'd | N\

Analysis & Elaboration

'd | N\
<A -IPOBEHER
) l .
HI# D& n
l
'd N\
a2 IILELT

[
[ L R— HERR ]
l

[ IP @ White Box 1t ]

MACNICA

OSERDES OEZ#1 %

® |ISERDES / OSERDES + MMCM (% LVDS SERDES T
B SR D

ISERDESE3
X1 D
MMCM
Dd———ckin  cLkouto CLK
CLKFBIN CLKFBOUT BUFGCE DIV | o -2
’7 = b CLKDIV

BUFGCE DV |5 CLK INVERTED =0
To Interconnect Logic 1S_CLK_B_INVERTED = 1

D([7:0] oQf—
CLK T OUT |—
CLKDIV

— RST

s OSERDESE3

©Macnica,lnc.

%o IP Parameter Editor Pro - SERDES™ (C:¥work¥sample_agilex¥SERDES.ip)
File Edit System Generate View Tools Help

" Parameters %
System: SERDES Path: Ivds_0

-dgo

LVDS SERDES Intel FPGA IP

altera_lvds

Details
Generate Example Design.

General Settings rPLL Seftings ’/Recelver Setlings rTransmmerSEmngs rCIu:K Resource Summary ‘

[ Duplex Feature
Functional mode ® TX
O RXNon-DPA
) RX DPA-FIFO
) RX S0-CDR
Number of channels: [1 |
Data rate: W Mbps

SERDES factor:

o I

[] Use backwards-compatible port names

[4]

4] Il

[*]

o= System Messages 53 -
Type Path Message
T @ 1 Info Message

@  |SERDES.vds_0|Agilex devices use a True Differential Signaling 10 standard that can be used with LVDS 10 standard at

[
D 0 Errors, 0 Warnings

- o x

() Details %2 | BlockSymbol 3 =]
LVDS SERDES Intel M
FPGA IP

Name altera_Ivds

Version 1950

Author Intel Corporation
Description Intel FPGA LVDS §
Group Basic Functions/l/Q
Altera LVDS user guide hitp//www aiteracd|
« i I [»]

L ¥ [][-]
o Presets 2 -

Presets for lvds_0
[l Clear preset filters
4 x

Project
Click New... fo create a preset
Library
No presets for LVDS SERDES Intel FPGA IP 19.5.0

Delete ‘ ‘ New. ‘

Generate HDL...
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High Speed Select 10 Wizard

® |ISERDES / OSERDES + MMCM (% LVDS SERDES T
BEZHZ S

ATz b7 7 AILDER
|

#a IP Parameter Editor Pro - SERDES* (C:¥work¥sample_agilex¥SERDES.ip) - [m] X
RTL 0)4 ‘/,-J—f._ }\ File Edit System Generale View Tools Hell
§' Customize IP = = = = = okl
l 3 Parameters % _ o || B Detalls & | BlockSymbol 3% o
High Speed SelectiO Wizard (3.5]
s N e zard (3.5) [ System: SERDES _Path: Ivds_0
& s = > =
INY T 77—+ 7° U XT47 U)Eg mz- © Documentation %¥ Presets | IP Location (' Switch to Defaults Details LVDS SERDES Intel I
L ) LVDS SERDES Intel FPGA IP
l Component Name [nigh_speed_seleciio_wiz_0 ] altera_vds Generate Example Design... FPGA IP
e A Basic Advanced | Pin Selection | Summary =
Y — Name altera_lvds
) General Settings r PLL Seftings r Receiver Seftings r Transmitter Settings r Clock Resource Summary -
~ 2 B - |IP @ Black Box 1t clocking . Version 1950
Duplex Feature
\ J Bus Direction TX+RX v Author Intel Corporation
Functional mode: ® TX
RX External Clock and Data Edge DDR v Description Intel FPGA LVDS S
s N ) RX Non-DPA
Enable Advanced Strobe/Glock Selection ) TR Group Basic Functions/iC
Analysis & Elaboration nss rron i} r . ! |
Y PLL Clock Source Clock Capable Pin o Bata PR e AETE Altera LVDS user guide hiip /www.altera.cc~|
N\ J b 4] i I [
| Interface Speed 1000.00 [375.00 - 1600.00] (Mbps) FPGA o g Number of channels: |{
e N i

PLL Input Clk Frequency 500.000 MHD) s iecion : Data rate 1000.0 Mbps 4 x |:| I:‘

ONLY

<7 A -IPOBEHZ BLL CLKOUTO 125000 . X External Clock and Data: . SERDES faclor 10 i

Center/Edge DDR .
| ]
~ l / PLL Phase Shift Mode LATENGY v —Clock (Free [ D [] Use backwards-compatible port names
H ¢

7 -2

Presets for vds_0

[ Ciear presst filters

K DsENN BT ATt = .

- J Transiilted ecsed Ceek \_/_\

l I Project

- _— Click New... to create a preset
p N tarsvited Received Dta X X X [ l Library
_ V085 No presets for LVDS SERDES Intel FPGA IP 19.5.0
N o 4 =
AN LEFT @ SystemMessages 3%

. J Other Type Path Message

l Bank 0P v &) Append Pin Noto 10s @ 1Info Message

Bitslice Serialization Factor 8 v ) RU Interface @ SERDES.Ivds_0|Agilex devices use a True Differential Signaling 10 standard that can be used with LVDS 10 standard at
o
% 7J—\ - |\ EE At Bitslip Training Pattern | 0x2C [ () Enable DRP ports of PLL

[7) Enable Bitslip v

l Data 3-State Combinatorial

| ‘ New... ‘

4 1] D

D 0 Errors, 0 Warnings Generate HOL.

IP @ White Box 1t

®
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IDDR / ODDR &
® IDDR / ODDR (% GPIO (DDIQ) TEZ#:zx %

ATz b7 7 AILDER

RTL DA v R—F

-
Ny 77— -FTUIT17DEEH
(.
~ 7 A - IP @ Black Box 1t
A
) |
Analysis & Elaboration
) |
;
v /0-IPOBEHZ
) [
GIEI@BEII
l
;
VA ILET

L R— HERR

IP @ White Box 1t

MACNICA

-~

A

cB —
c—

IDDRE1

— Q1
— Q2

D1 —

D2 —
ODDRE1

C_

o]

sa IP Parameter Editer Pro - DDR* (C¥work¥sample_agilex¥DDR.ip) — [m] X
File Edit System Generate Wiew Tools Help
W Parameters &2 _ = || Bl Details & | Block Symbol 2 gl
System: DDR_ Path: gpio_0 -
Y e R Notes https //documentatiof * |
Details
GPIO Intel FPGA IP Parameters —
altera_gpio Generate Example Design i
[~ General = | |General
Data Direction: Output - Data Direction Specifies the data
Data width: 2 direction for the
GPIO
[] Use legacy top-level port names
Data width Specifies the data
[* Buffer width
L] Use differential buffer Use legacy Use V-series family |5
Ous do-differential buffer 4] I | DN
[J Use bus-hold circuitry L A X I:‘ E|
[ ] Use open-drain output
L
[_] Enable output enable port 1@ Presets & ==
[] Enable seriestermination/paralleltermination ports Presets for gpio_0
|_ e ‘ [] Clear preset fiters
Register mode: oDIo - 4 b4
Enable synchronous clear / preset port  |pgne - Project
Click New... to create a preset.
Enable asynchronous clear / preset port |pygne - — Library
Mo presets for GPIO Intel FPGA IP 19.3.0
[] Enable clock enable port | b
— -

o= System Messages &%

Type Path

Message

T @ 1 Info Message

@ DDR.gpio_0 Intel GPIQ supports 2 maximum interface frequency of 300 MHZ.

| [onena]

|:| 0 Errors, 0 Warnings

©Macnica,lnc.
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7AYo bEZHZ FIE 4 (VHDL ki)

® I[P - v~ 0o Black Box 1t, (VHDLER)
o Black Box Z# A4 Y AX VAT BEEILT v/ X—T 74 ILA2ERK
o MR LZ—DimIBENRY — /LA ERTHEXET7 M) E1— A2ER

ATz b7 7 AILDER I

| - 7hUEa2—F:
[ RTLWF’*‘* ] attribute syn_black_Box : boolean;
Ry T Y S FOEE R attribute syn_black _Box of my_vhdlIP: component is true;
i | \
<40 - IP @ Black Box 1t LIBRARY ieee; VHDL Black Box %Ei/"ﬁ@]
~ | 4 USE ieee.std_logic_1164.all;
) ENTITY top IS
Analysis & Elaboration PORT (
| g clk: IN STD_LOGIC ;
I —— count: OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
/ );
[
) END top; = S -
o ) TR B C T 1
| § ARCHITECTURE rtl OF top IS 7 | L/_“ g —
I COMPONENT my_vhdlIP 7 kY KA
N | J PORT (
clock: IN STD_LOGIC ;
[ LR — hERR ] q: OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
[ );
, end COMPONENT;
[ =@ il B e ] attribute syn_black_Box : boolean;

attribute syn_black_Box of my_vhdIIP: component is true;
BEGIN
vhdlIP_inst : my_vhdIIP PORT MAP (
clock => clk,
q => count
2 );
MACNICA END rtl;




MACNICA

72z b7 74ILDEW
(Quaruts® Prime vs Vivado®)
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7827 b7 74 1LD5EL (Quaruts® Prime vs Vivado®)

@ 0>/ bt T77AILDFEL
o Vivado® o7 Ay =7 b7 7 AILTIE YaskTF.xpr DI

o Quartus® Prime o7’ B 2 b 7 7 AL Tl .qpf .qsf 7 7 4 L& {EF
- .gpf (Quartus Prime 7Oz 7 k - 774 JL)
e 7OV MZETOT T FDITRTOYEY 3V
- .gsf (Quartus Prime 2% 7 7 1 /L)
e THAVICEBAINSZA IV IHHUNDTRTOTH A A b
« 774N UXRM TNHRAR B EBEERBRHN., ERED LAT 7 MK

qpf <sample.qpf>D Al .gsf <sample.qsf>D A

set_global_assignment - e TOP_LEVEL_ENTITY sample
set_global_assignment - e ORIGINAL_QUARTUS_VERSION 20.4.0
set_global_assignment - e PROJECT_CREATION_TIME_DATE "13:82:33 FEBR
set_global assignment - e LAST QUARTUS VERSION "20.4.0 Pro Edition"
set_global_assignment - e PROJECT_OUTPUT_DIRECTORY output_files
set_global_assignment - e MIN_CORE_JUNCTION_TEMP ©
set_global_assignment - e MAX_CORE_JUNCTION_TEMP 100

# Quartus Prime
# Version 20.4.0 Build 72 12/14/2828 SC Pro Edition
# Date created = 13:02:33 February 10,

set_global_assignment - e DEVICE 10AX11552F45E15G

set _global _assignment - e FAMILY "Arria 10"
set_global_assignment - e DEVICE_FILTER_PACKAGE FBGA
set_global_assignment - e DEVICE_FILTER_PIN_COUNT 1932
set_global_assignment - e DEVICE_FILTER_SPEED_GRADE 1
set_global_assignment - e ERROR_CHECK_FREQUENCY _DIVISOR 1

QUARTUS_VERSION = "20.4"
DATE = "13:02:33 February 10, 2021"

# Revisions

PROJECT_REVISION = "sample"”
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MMCM & PLL Okt (82) )

HaE MMCM Intel® FPGA IOPLL IP
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Xilinx® MMCM 7 R—F Inte® FPGA IOPLL IP 37X —} B
clk_inl refclk 1FEBHD A Y 7 AN
clk_in2 refclkl 2EBHDAOY AN
clkfb_in fbelk NEBZ7 4 — KNy oomyy
clkfbout fboutclk 74—y oR— MG
- activeclk I/OPLLAMERT 2 Y7 7L >yRoAy 7y —2%RTHNES
clk_in_sel extswitch ANhr7oy 7R=—bDUYEZ
reset rst ERAY £y bR—F
clk_outl, clk_out?2, clk_outX outclk_[] 70y 7 RBEBENR—F
clkinstopped clkbad[1..0] IOy IANNEBNRA Yy F I aBEE LI ERT
clkfb_stopped - TJ74—FRNy o0y MBI LA E D MEE
Locked locked PLLAA Y Z7ENTWEH%ERYT
Z Dty adjpllin Ty 7TARY—LI/OPLL oG E N2 ANES
- cascade_out KA MY —LI/OPLL ~AtEESNDZANES
- zdbfbclk T Iy 7ERICERT AW AME— b

Xilinx® UltraScale+™ vs. Intel Agilex® 7

®
mMNICA ©Macnica,lnc. 67



MMCM & Dynamic Phase Shift d#— F li (5%) J

Intel® FPGA IOPLL @ Dynamic Phase

Xilinx® MMCM a7 R— Shift #— F & EA
psclk scanclk BAF Iy« Tx—RXY Tk - FRL—Tavnfizb0rOy 7 %E8E
psen phase_en XAF vy« 77— 7 FORBEER
psincdec updn 71— 7 bDAREEETR
- cntsel ZAF vy - T2—RVT b - FR—2a>vDdODHT Y REIEE
s num_phase_shift BAF Iyl - TJT2—RV T - FARL— 30 T¢DT712—R 7 FEEIETE
psdone phase_done BAFIvYy - T7x—RVT7h - FRL—23VDET
power_down - a3 —H—FIRAD power_down AAR—+%E A =TI

Xilinx® UltraScale+™ vs. Intel Agilex® 7
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5%

® AN 307: Intel® FPGA Design Flow for Xilinx* Users
o https://www.intel.com/content/www/us/en/docs/programmable/683562/21-

3/introduction-to-fpga-design-flow-for-users.html
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752 REZEE A>T IL® Agilex™ -> Intel Agilex® 7
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