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sub_mod.y Verilog HOL File <None> Default
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o ZRUEZ— b : /* synthesis syn_black_Box */;

Verilog HDL Black Box 52yl

module top (clk, count);
input clk;
output[7:0] count;

my_veriloglIP veriloglP_inst (.clock (clk), .q (count));

endmodule IR <TooD(C
// Module declaration 7 hNJEa1—bz{ER

// The following attribute is added to create a
// black Box for this module.

module my_veriloglP (clock, q) /* synthesis syn_black_Box */;
input clock;
output[7:0] q;

endmodule
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[ RTL O = b ] FPGA Scale™ FPGA FPGA Scale™ FPGA
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o {§ll : Xilinx® Simple Dual Port RAM => RAM: 2-PORT intel FPGA IP

IP Catalog +@X How will you be using the dual port RAM?
Q <<Filter>x = With one read port and one write port
it ‘.{ Installed IP = Read/Write Ports
~ Project Directory How wide should the 'q_a’ output bus be? | 16 bits

Mo Selection Available

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

* Lib
forary ‘What should the memory type be?
~ Basic Functions
b Arithmetic RAM Block Type M20K
» Bridges and Adaptors ‘What clocking method do you want to use?
} Clocks; PLLs and Resets Dual clock: use separate "read’ and “write’ clock

b Configuration and Programming

L Tle]
b Miscellaneous ECC Checking
~ On Chip Memory Enable Error Correction Check (ECC) On
" FIFO Intel FFGA IP
“ FIFO2 Intel FPGA IP
Enable ECC Pipeline Registers On

" RAM: 1-PORT Intel FPGA IP

| * RaM: 2-PORT Intel FPGAIP |

“ RAM: 4-PORT Intel FPGA IP Clock Enables

# ROM: 1-PORT Intel FPGA IP

" ROM: 2-PORT Intel FPGA IP Use different clock enables for registers On
" shift Register [RAM-based) Intel FPGA IP Use clock enable for write input registers On
“ eSRAM Intel FPGA IP Use clock enable for output registers On
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module test ( module test (
input clka, input clka,
ﬂ TOSTH NI AINDLEH, input ena, input ena,
input [0:0] wea, input [0:0] wea,
| input [2:0] addra, input [2:0] addra,
[ RTL D1 27— input [15:0] dina, input [15:0] dina,
[ input clkb, input clkb,
(o e _ input enb, input enb,
L I TUSTIORSRA input [2:0] addrb, input [2:0] addrb,
. | output [15:0] dqubt, rE1—) 1/0)/1{— |\% output [15:0] dqubt,
<400 - 1P D Black Box 4F; output sbiterr, = — output sbiterr,
\ | output dbiterr, s = %}ﬁ’gzé output dbiterr,
- output [2:0] rdaddrecc output [2:0] rdaddrecc
Analysis & Elaboration ); );
- I simple_dual portip i1 ( simple_dual_port_ip i1(
( i) - D@ clka (clka), wrclock (clka),
L : .ena (ena), .wrclocken (ena),
, .wea (wea), wren (wea),
| BB .addra (addra), .wraddress (addra),
) I .dina (dina), .data (dina),
< e = .clkb (clkb), .rdclock (clkb),
L el .enb (enb), rdoutclocken (regceb | enb),
| .addrb (addrb), .rdaddress (addrb),
[ L7R— NEESR .doubt (doutb), q (doutb),
| sbiterr (sbiterr), .eccstatus ({dbiterr, sbiterr})
dbiterr (dbiterr), );
[ IP @ White Box 1t rdaddrecc (rdaddrecc) endmodule
)
endmodule

SEHH(E AN307 D 4.2.1.4. Memory Port Mapping ZZ08
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* Library
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: Xilinx® Multiplier core => LPM_MULT intel FPGA IP

v i.ll Installed IP

* Project Directory

Selection Available

* Basic Functions

*  Arithmetic

=OALTM™ ULT_COMPLEX Intel FPGA IP
 CORDIC Intel FPGA IP

¥ Fixed Point Functions Intel FPGA IP

¥ Floating Point Functions Intel FPGA IP
¥ LPM_DIVIDE Intel FPGA IP

| ¥ LPM MULT Intel FPGA IP |

# Multiply Adder Intel FPGA IP

Constant Coefficient

Signed and Unsigned
Data

Configurable Pipeline
Latency

Area versus Speed
Trade-off

Asynchronous Clear
Synchronous Clear

Port A and Port B
support different sign

Xilinx® Multiplier Core

Generator Module

O

SFAH(E AN307 D 4.2.3. Converting Multipliers Z=Z8g

Intel® FPGA
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O
O
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O
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Considering to use
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Vivado® T® Verilog HDL 11— K
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<270 - IP @ Black Box 1t

Analysis & Elaboration

20 - IPDESER

module top(
input clk,
input [17:0] a,
input [17:0] b,
input ce,
input sclr,
output [35:0] p
);

mymult i1 (
.CLK (clk),
A (),
B (b),
.CE (ce),
SCLR (sclr)
P (p)
)i

endmodule

LS EI

O2)NAIVEST

L7R— MRS

IP @ White Box 1t

MACNICA
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module test(

Quartus®Prime T® Verilog HDL 1—

clk,

[17:0] a,

[17:0] b,
ce,
sclr,

[35:0] p

(clk),

(a),

(b),

(ce),

(sclr)

()

Port Mapping Between Xilinx® Multiplier Core and LPM_MULT IP Core

Xilinx® Multiplier Core Port | Intel® FPGA LPM_MULT IP Core Port

All
Bl
CLK []
CE
SCLR
N/A
Pl

dataa []
datab ]
clock
clken
sclr

aclr

result []

© Macnica, Inc.

Data Input Port A

Data Input Port B

Clock Port

Clock Enable Port
Synchronous Clear Port
Asynchronous Clear Port

Multiplication Result Port
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<270 - IP @ Black Box 1t

Analysis & Elaboration

20 - IPDESER

LS EI

a2 IAILEST

L7R— MRS

IP @ White Box 1t

MACNICA

® Quartus® Prime DHEEH

ZENI DIEE
o MEFRFEERNEATEF L TULVD DSP/Memory Block (C77H 1 > N TN HVHESR

o HAF I D7 YA I(CIRD>TRWNGS ;
sCuRZ{Z1E
2T L — bhZERT S EEF], Edit - Insert Template
IP Catalog &= {#H

'@' Insert Template

Language templates:

b RAMs and ROMs
¥ shift Registers
b State Machines
~ Arithmetic
b Adders
¥ Counters
~ Multipliers
Signed Multiply
Unsigned Multiply with Input and Output Registers
Signed Multiply with Input and Gutput Registers
Multiplier for Complex Numbers
* Multiply Accumulators
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
¥ Pipelining
¥ Constructs

b Logic

© Macnica, Inc.

HeZ&x i

Preview:

// Quartus Prime verilog Template
// unsigned multiply

module unsigned_multiply
#(parameter WIDTH=8)
C

input [WIDTH-1:0] dataa,
input [WIDTH-1:0] datab,
output [2*WIDTH-1:0] dataout

)Y

assign dataout = dataa * datab;

endmodule

FH L "C DPS/Memory Block

Close
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<270 - IPDEZEEX : MMCM

® Xilinx® Core Generator [CCERETN/E MMCM €S 1—J)LDESEHX

® Quartus® Prime @ IP Catalog — PLL A® IOPLL ¥ 0O%EAHT S
[ Fos=orormess | - HEEDENEF S5

[ RTL D1 >R— ] - /—ﬁ_ I\d);:E:ﬁ(j::-BB
' - Dynamic Phase Shift DED (55

Ny I7—-TUEZFTOBSHR

<0 - 0>|| k Box 1t ° 'WIJ : ljjgl:l‘yg}afﬂzi';y : TOOMHZz

| i - HAHOOYUREEE 1 : Divided by 2 (50 MHz)
Analysis & Elaboration D - HAHoOYOREEL 2 : Multiply by 4 (400 MHz)

[
o0 - 1P DESER

| : IP Catalog W@ (e *ﬁﬁﬁ 'E’QE}\OEX_Q_

HHIIEN] g 3
| 5 @ installed P General Reference Clock 100 MHz
I ILEST FrLinrary Frequency
T J - Basic Functions
] e e output Clocks Number of Clocks 2
L— NRER ALTCLKCTRL
5 PLL
| 7 IteLFPGATOPLL  J-mmess Intel FPGA I0PLL outclock0 Clock Name clk_out1
IP & White Box 4t * Intel FPGA PLL Reconfig

9 Interface Protocols Desired Frequency 50 MHz

@ search for Partner IP

outclock Clock Name clk_out2

Desired Frequency 400 MHz

[ ]
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Analysis & Elaboration

20 - IPDESER

G LD E I
|
> )AIVEST
[
[ LR— HEsR
|
[ IP D White Box 1t
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® MMCM H'5 Intel® PLL ADE X (RTL #¥1il)

Vivado® T® Verilog HDL 11— K

module top(
input  reset,
input  clk_in1,

output clk_outT,
output clk_out2,
output locked
)i
mymmcm i1(
.reset (reset),
clk_inT (clk_in1),
.clk_out1 (clk_out1),
.clk_out2 (clk_out?2),
Jlocked (locked)
)i

endmodule

E21-)LDOh— b
HEZRZ D

—)

© Macnica, Inc.

Quartus®Prime T Verilog HDL 1— [

module top(
input  reset,
input  clk_in1,

output clk_outT,
output clk_out2,
output locked
);
mypll i1(
st (reset),
refclk  (clk_in1),
.outclk_0 (clk_out1),
.outclk_1 (clk_out?2),
Jlocked (locked)
);

endmodule
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o DA A (gsf) (CRBEILT Bl Z7HAL>9S
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PYA A METEDBT

® 1/0 PHA A MCOWT EBBUNDERFEITA—TY MR
IXBDl=dh., INTCESHIIDBE

H TOSTH NI 7 AILDER N o |/O Standard SCIRADLEER (WIJ)
[ _
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o create_clock
Port &1 E UinE(d XDC S OBFI AN BIEE
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AEPERIOY I 6

o create_generated_clock
create_generated_clock (& pin T2 net DBINFENERIRD 8.
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o HNESATWRV/OYVIDIAZIEBHEIANZD

LiIR— BMCTHERR T S
o LMW IHIFY (ﬂ‘})fii'z"ﬂl - itH - 71 —F o —Lb) AhELIIC
AT CECOVDINERT
o Quartus® Prime M@ Compilation Report (CCHERR
- Timing Analyzer — Clocks

Vivado® : Clock Summary Quartus® Prime : Clocks
T

Mame Waveform Period (ns)  Freguency (MHz) chou | visible g Q <<riters i
5}"5_':”{ {DDDD 5':”:”:'} 10.000 100.000 Clock Name Type Period Frequency Rise Fall Duty Cycle
1 mgmt_clk Ease 10.000 100.0 MHz 0.000 5.000
~ beoutclk_x0y0 {0.000 5.000} 10.000 100.000 2 [ face o meoie i s ||
E”{_jEEmhz {DDDD 4_|:||:||:|} 2.000 125.000 3 seriallite_iii_streaming_ins..xcvr_native_insts[0]|avmmclk Generated | 10.000 | 100.0 MHz 0.000 5000 50.00
4 seriallite_iii_streaming_inst|..r_native_insts[0]|r_coreclkin Generated  5.120 195.31MHz 0.000 2560 50.00
clk_250mhz  {0.000 2.000} 4.000 250.000 5 seriallite iii_strearning_inst.vr native_insts[0]jrx_pma clk Generated 5120  19531MHz 0000 2560  50.00
6  seriallite_iii_streaming_inst|..r_native_insts[0]|tx_coreclkin Generated  5.120 195.31MHz 2560 5120 50.00
mml:m_ﬂ:l {DDDD SDDD} 10.000 100.000 7 seriallite_iii_streaming_inst.vr_native_insts[0]|tx_pma_clk Generated | 5.120 195.31MHz 2560 5.120 50.00
userclkd {DDDD EDDD} 16.000 £2 500 8  seriallite_iii_streaming_ins..xcvr_native_insts[1]|]avmmclk Generated 10.000  100.0 MHz 0.000 5000 5000
9 seriallite_iii_streaming_inst|..r_native_insts[1]|rx_coreclkin | Generated  5.120 195.31MHz  0.000 2560 50.00
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Xilinx® : Intra-Clock-Paths & UCL7R—

Timing Analyzer —» Fmax Summary

1

TPW3
(ns)

0.000
0.000
0.000
0.000
0.000
0.000

X
(Period(ns) — WNS (ns))

Failing Endpoints

[ N e [ e [ e N N = |

103

Total Endpoints

13

3

536

2

2
15064

Ny I7— - TUZF4 TOBESHX ®
(. L]
L] —
( | Vivado™ : Intra-Clock-Paths Fmax =
+ IP @ Black B
L N0 - 1P O Black Box {6 Q. IntraClock Paths
- ’ Clock Edages WHNS  THS Failing Endpoints  Total Endpoints Edges WHS  THS Failing Endpoints  Total Endpoints  WPWS3
Analysis & Elaboration (WHS) (ns)  (ns)  (TNS) (TNS) (WHS) (ns)  (ns)  (THS) (THS) (ns)
~ I sys_clk rise - rise a.82a 0000 0 7 Trise-rise 0172 0.000 0 7 4 220
-
_ toutclk_x0y0 3.000
<00 - IP DESHR
L | clk_125mhz rise - rise 3199 0.000 0 1152 rise -rise 0.062 0.000 ] 1152 0.092
( clk_250mhz 2.400
| FIHIDIEMN mmem_fo 8751
p | userclk rise - rise 5.656 0.000 0 41062  rise -rise 0.030 0.000 0 41062 0.549
O2)NAIVEST ® °
L
k | Quartus® Prime : Fmax Summary
[ Litt— e
| Show: | Visible ~ Hide Q <<Filters>
[ IP @D White Box 1t Frnax Restricted Frnax Clock Name Mote | Worst-Case Operating Conditions
1 15969 MHz |159.69 MHz mgmt_clk Slow 900mY 100C Madel
2 211.15MHz 21115 MHz seriallite_iii_streaming_inst|seri...ock_inst|altera_iopll_inst|outclko Slow 900mY OC Madel
3 | 217.77MHz | 217.77 MHz seriallite_iii_streaming_inst|seri..ock_inst|altera_iopll_instjoutclko Slow 900mY 100C Model
4 29735 MHz  297.35 MHz seriallite_iii_streaming_inst|se.._xcvr_native_insts[0]|tx_pma_clk Slow 900mY 100C Model
5 |309.79MHz |309.79 MHz seriallite_iii_streaming_inst|se.._xcvr_native_insts[0]|rx_pma_clk Slow 900mY 100C Model
&  336.36 MHz 336.36 MHz ~ALTERA_CLKUSR~ Slow 900mY OC Madel
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. ) Tcl Console Messages Log Reports Design Runs DRC Methodology Power | Timing %
Analysis & Elaboration Tableof Contents E
§ ' J Q = £ C H 4 O, Unconstrained Paths B soC File List “ Show: Visible ~ Hide Q <<Filter>>
4 Clacks
Target Clock T Staty
( h > [ Inter-Clock Paths ~ Path =i s Lo =
= — Group From Clock To Clock Fmax Summary 1 altera_reserved_tck altera_reserved_tck Base Constrained
<20 - 1P DESHR » = Other Path Groups B setup summary 2 auto_fab 0falt sld_fab_0]a_lator_dut~oscillator_clock altera_int_osc_clk Base Constrained
_ T J 5 = UserIgnored Paths (none)  mmcm_clkoutd Hold Summary 3 auto_fab_0alt_sld_fab_0_2zp260q_divided_osc_clk|q |ALTERA_INSERTED_INTOSC_FOR_TRS|divided_osc_clk | Generated  Constrained
( ) ~ nconstrained Paths (none)  mmecm_clkoutd Recovery Summary 4 mgmt_clk mgmt_cli Base Constrained
R Removal Summary 5 | reflk_core u_j204c_rx_ss|core_plljcore_pll_refclk Base Constrained
FIHIDIEMN > [ NONE to IntRy_CIkOuto (none)  mmem_clkout2 = wimmurn pulsewcth Sommary 6 rfelxar T Emse ] Constrained
. J > NONE to IntTx_CIkOutd (nane) IntRox_ClkOuto » B9 Max Skew Summary T_{spl SELK oL Senerated _ Constrained
| + B et Detar & 8 | u_j204c_px_ss|core_plicore plljtennm_plljoutck[1]  u_j204c_rx_ss|core_plljcare_pll_clk_1x Generated  Constrained
elay Summal
s 2 2 = NONE to IntTx_ClkOut1 (nane) InfTx_ClkOut0 ¥ & 9 u j204c_mx_ss|core_plljcore_plltennm_plljoutclk[2] | u_j204c_rx_ss|core_plljcore_pll_clk_2x Generated  Constrained
- . 4 Metastability S
) LET > - NONE to dbg_hublinstBSCANID.u_xsdbm_idi (none) IniTi_ClkQut1 stability Summary 10 | u_j204c_mx_ss|core_pllcore_plljtennm_pll~mcntr_reg  u_j204c_rx_ss|core_plljcore_pll_m_cnt_clk Generated  Constrained
v B9 Clock Transfers ; ; .
L ) > - NONE fo defaull_250mhz_clk_dk_p (none) dbg_hublinstBSCANID.U_xsdbm_i L T 11 | u_j204c_rx_ss|core _pljcore_plljtennm _pli-ncntr_reg | u_j204c_rx_ss|core_plljcore_pll n_cnt_clk Generated  Constrained
| - = - Vorst-Case Timing Paths 12 u_j204c_mx_ss|j204c_r_i-|pld_pes_re_clk outl_dem  u_j204c_mx_ss|j204c_r_ip|i..nstlinst xcvrirx_clkout|ch® Generated  Constrained
> [ NONE to mmem_clkout? (none) default_250mhz_clk1_clk_p ~ 5 Unconstrained Paths 13 | u_j204c_rx_ss|j204c_r_i_pes_m_clk_out_chaOreg | u_j204c_rx_ss|j204c_rx_ip|.cvrim_pld_pes_clk_reg|chd | Generated  Constrained
. _ » - NONE to mmem_clkout2 (none) mmem._clkoutd Summary 14 | u_j204c_px_ss|j204c_n_i_pes_px_clk_out_ch20_ref  u_j204c_re_ss[j204c_rx_ip|..st_xcvr|n_pld_pes_cl|ch0  Base Constrained
L7R— RS2 S NONEIoriu elk out - 15 | u j208c_px_ss|j204c_x_p-a_clidivpe_user_ch2D.eg |u_j204c_rx_ss|[204c_rx_ip|pld_prma_clciv_clreglcho | Generated | Constrained
- (none) mmem_clkout2 b B Setup Analysis 16 | u_j204c_px_ss|j204c_rx_ip..a_clkdiv_rx_user_ch20_ref u_j204c_re_ss|j204c_rx_ip]..|ox_pld_pma_clidiv_clkjch0 Base Constrained
| > [ mmem_clkoutd to NONE (none) fiu ok out + B9 Hold Analysis 17 u_j204c_rx_ss|j204c_r_i.rx-pld_pma_helk ch20.reg | u_j204c_rx_ss|j204c_re_ip. xcvr|pld_pma helk_regjch0 | Generated  Constrained
= . X 18 u_j204c_rx_ss|j204c_rx_i.rx~pld_pma hclk ch20 ref u_j204c_m_ss|j204c_rx_ip|..inst_xcvr|pld_pma_hclkjchO Base Constrained
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Agenda

® FPGA/CPLD %Y —)LLEE
o [HFEY—)LiEELLE
o FFEY —)UISEELLERER
o Platform Designer (D#A
o T)\w Y —)LEEDFBIT
o N\wI7—- -TJUSZF44IDESHX
o JN\wI7— - TUZFq TDEZHZ
ISERDES / OSERDES DEE X
o High Speed Select 10 Wizard

IDDR / ODDR DEZIA X
JO> 1P MEESHXFIE 4 (VHDL hR)
20519 I 74 ILDiELY (Quaruts® Prime vs Vivado®)

MMCM & PLL OBEEELEE:
o MMCM & PLL OiR— SEEER
o MMCM & Dynamic Phase Shift M7R— MEEER

T

MACNICA



FPGA/CPLD FFEY —JLLEE



FPGA/CPLD FFW —J)LEEBE (Xilinx® vs Intel®)

N

FPGA/CPLD F%

OpenCL
HLS
DSP
SoC

Embedded-
Processor

MACNICA

Vivado® HLx Design Edition (G1&)

7 Series, UltraScale™ UltraScale+™, Versal™

ISE Design Suite (B1&)

Spartan®-6, Virtex®-6, CoolRunner™,

Vivado® HL WebPACK (f&{8)
5 )\ ZBRTEIR

SD Accel Environment

Vivado® HLS

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

Xilinx Software Development Kit (XSDK)

Intel® Quartus® Prime Pro (B18)
Agilex ™ Stratix® 10, Arria® 10, Cyclone® 10 GX

Intel® Quartus® Prime Standard (B{E)
Stratix® IV/V, Arria® series, Cyclone® IV/V, Cyclone® 10 LP, MAX®series

Intel® Quartus® Prime Lite (F&{&)
Arria® 1, 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® [l Embedded Development System (EDS)



FFY —I)UieeLE® (1/5)

JO>x 0 MERK 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-gpp-platform-designer.pdf
https://www.macnica.co.jp/business/semiconductor/articles/intel/119949/
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FFY —IUiEEELEE (2/5)

10 Y Device, Physical & Timing Constraints windows  Assignment Editor

Xilinx Design Constraint (XDC)
Timing ll#Y Synopsys Design Constraints (SDC)
Pin 5%7TE/IO 5%7E Pin Planner

Interface Planner(Pro Edition only)

Design Processing/_1>2/) )L Integrated Synthesis engine Integrated Synthesis engine

TH A >l & /Ny D 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)*

B RTL Viewer/ Technology Map Viewers

https.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-gpp-design-optimization.pdf
(]
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qpp-design-optimization.pdf

FFY —IUiEEELE® (3/5)

SHE B DT Xilinx Power Estimator (XPE) Early Power Estimation (EPE)
Report Power Intel® FPGA Power and Thermal Calculator (PTC)
>=ab—>3> Vivado® Simulator ModelSim® — Intel® FPGA Starter Edition
Third-Party Simulation Tools Third-Party Simulation Tools
IN—RDOTT7 XU IJ4T0—>23> Hardware Manager System Console

WHEE HKLU FETE (PTC)
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-20252.pdf
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-20252.pdf

FFY —IUiEEELEB (4/5)

JI\— RO TR T45—>3> Hardware Manager System Console

Integrated Logic Analyzer (ILA) and Signal Tap Logic Analyzer

System ILA [P

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)

nr)\woO v—)L
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-gpp-debug.pdf
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MACNICA © Macnica, Inc. 45
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BASEY — JLISEELEEE (5/5) )

Vivado® HLx Design Edition Intel® Quartus® Prime

T > &ElL Physical Optimization Physical Optimization

Hyper-Aware Design Flow

FEGZBELESEREHDTIZYY  Incremental Compile Rapid Recompile
Hierarchical Design Block-Based Design Flows
Run Strategies (Strategy ZEDd+) Design Space Explorer Il (DSE)

(&1t Option & Seed &)

nS>YA1 > OREL

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qpp-design-optimization.pdf

(]
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Platform Designer D#31T

® JSYhIA—LA - THAF— YR—b

o https://www.intel.co.jp/content/www/ip/ja/programmable/support/support-resources/design-software/qsys.html

Lze
[+]

[v]

v
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-

Marme

B ext_clk

in_clk
out_clk

El ext_reset

clk
in_reset
aut_reset

B M cpu_subsystem

cpu_clk
Cpu_jtag_debug_reset
CpL_reset

master

merm_clk

mem_reset

»—

El memory_tester_subsystem

Clk.
read_master
reset

slave

wirite _rmaster

El emif_0

ctrl_amrm_o0
ermif_usr_clk
emif_usr_reset_n
global_reset_n
merm

oct

pll_ref_clk

status

Ciescription
Clock Bridge
Clock Input
Clock Qutput
Feset Bridge
Clock Input
Feset Input
Feset Cutput
CpuU_subsystem
Clock Input
Feset Qutpur
Feset Input
Awalon Memaory Mapped Mo
Clock Input
Feset Input
Generic Cormponent
Clock Input
Ayalon Memory Mapped M.
Feset Input
Avalon Memory Mapped 51
Awalon Memary Mapped Mo
Arrla 10 External Memaory
Awalon Memory Mapped 51,
Clock Cutput
Reset Cutput
Feset Input
Candult
Condult
Clock Input
Condult

clk

reset

emif_
emif_

Export

0_mem
0_oct

emif_0_status

Platform Designer
GUI ZR—RX EUES AT AEY —ILTOR—3> Ml

DUy 1D TH#t CEDaxatY—IL

© Macnica, Inc.

Clock

ExXpored

ext_cllk_ou. ..

ext_clk_o...
[clk]
[clk]

ext_clk_o..
[cpu_clk]
[cpu_clk]
[mem_clk]
emif_0_e...
[mem_clk]

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

emif_o_g. ..
emif_o_g. ..

ext_clk_o...

Baze

Ox 0000

Ox 0 _0000

End

DE1TTT

QxATTT_TTTT
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o https://www.intel.co.jp/content/www/ip/ija/programmable/support/support-resources/software/debugging.htmi

log: Trig (@ 2018/04/02 16:20:47 (0:0:0.4 =lapsed) #1
Type | Alias Name T - - A U ¢ L R - S = | - R © I S - S - - I o
J* 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
J* u_blinking_led_top|u_counter|count_int[24]
J* u_blinking_led_top|db_value_0 |
J* u_blinking_led_top|db_value_1
J* u_blinking_led_top|db_value_2
J* u_blinking_led_top|db_value_3

Signal Tap Logic Analyzer
FPGA (LA > TUX bUEEI—Y —RIBOAEMES 2 €=V > JaJRER0 =77 FHEEE

T |

A
-h.____h‘\f-

R

Transceiver Toolkit (Eye Viewer)
° NS> —)\—F )LD )\ I algE
MACNICA
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0

EMIF Debug Toolkit
WEBAEY—A>F—T T+ ZXAF/)\wIV—)L
mE - BEEEICKDTA IV R A]RE

https://www.macnica.co.jp/business/semiconductor/articles/Arria10_EMIF Impl

ement and FTA Guideline Rev3.2.pdf
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KW77—°7U FA4IDEZX
_

IBUF SN\ T 77— wire / signal ZE| DT

OBUF >0 HI\y T 77— wire / signal ZE|DHT

BUFG 20—-/)0Lo0yv o)\ J7 — wire / signal &2 0O0—/VUUESZEIDHT  HDL

IBUFG_<1/O ##&> & 1/0 FHSDAF IO —) UL T7—  wire / signal & /O B IO—/Uues | ognment Editor
ZEDHT

IBUF_<I/O AR4&> % /0O FIAEDASI) W T 577 — wire / signal & 1/0 &= EI D HT

IOBUF_<1/0 #R4&> 2 1/0 FHEDIR M) \w T 577 — wire / signal & 1/0 FH&ZEIDHT

OBUFG_<I/O #%&> wire / signal & 1/O FA8ZEIDHT  wire/signal & I/0 FE=EIDHT

OBUF_<I/O #R#&> % 1/0 gt )\ T 577 — wire / signal & 1/0 &= EI D HT

IBUFDS, OBUFDS =8)1/0 )\w J7— wire / signal & 1/0 FASZEEIDHT

MACNICA



NwyIp— -TJU=

T4 I DESTR

® Quartus® Prime (&, A7 - D - WAEDI\Y T 7—%&
BHEhEA

| o ZIITE

H JOT ORI 7 AILDER m

[ RTL O >7R— b~ ] 'I

I
Ny I7— - TUSF(TDBEEHX

<270 - IP @ Black Box 1t

HlFIEN
I

OINAILVET
| J
LR— MR ]
|
IP @ White Box 1t ]

MACNICA

' J
h 2 L]
J

N
Analysis & Elaboration 3 .
J
' N\
<00 - IP DESHR

Xilinx® 4> @ HDL J— RH 5 £ThH/)\w T 7
5« J = HIBR

HDL J— RANDTU =
(VHDL) & :Z"C%‘é}ﬁ'az

)\ T 7 —DIEFE(C KD TlE Assignment Editor TEXEZ I D

- JU=

5+« J7% wire (Verilog HDL) »" signal

INY J 7 —1ER ERY SEE

2 1/0 FH&D) Ny T 77 — |/O Standard
20—)OL - )\ J77—
& 1/0 FRignoJO—)VL - )Ny J 77—

Global Signal
|/O Standard
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INyI7— - JUEFAITDESTH]X
® Assignment Editor ZERUT. 20—/VULES & 1/0 M
IBODEIDYTZITS

| osmororooss | > AfJa, b, cdk (FTO-/VUUESELLTEIDHTOND
[ moesr ] o AJIR— K a & b (FFFE(C I/0 FUSHBIDH TSN, 2O

s 2 [e) ‘r
RYTP— TUSF 4T OESEX O)/l\ I\(i@%}] z 77|-)|/ I\O) |/O %E*%b\ilj Dé ( bﬂ%
- J
4 1\ #
<20 - IP @ Black Box 1t - ﬁ%u%,]@ }J[IO)IEE ,“\
J
| \
Analysis & Elaboration
J
' < | & Assignment Editor B 4
O - IpDE =
X7 B ) <<new=>> ¥ ¢ Filter on node names: |* v | Category:|All =
[ 240 L
! 2
I BN att From To Assignment Name Value Enabled
| 1 1/O Standard SSTL-12 Yes
~ 2 |V 1/O Standard SSTL-18Class | Yes
A2/ HVRET 3 I/O Standard 18V Yes
| 4 1/O Standard 18V ves
L7R— bR 5 Location PIN_AU25 Yes
| 6 Location PIN_F14 Yes
. I Location PIN_AW20 Yes
IP @ White Box 1t =
8 Location PIN_AW26 Yes
9 Global Signal Global Clock Yes
10 |« Global Signal Global Clock Yes
11 |+ Global Signal Global Clock Yes

(]
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NV I7— - TUEF I DEZEAH (Verilog HDL)

Quartus® Prime AICZ#2 U /Z Verilog HDL 1—

Vivado® 7t® Verilog HDL J1— R

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

input a, b, clk;
output ¢;

reg c_buf;
wire a_buf, b_buf, clk_buf;

BUFG inst1 (.O (clk_buf), .I (clk));

IBUFG #("FALSE", "SSTL12") inst2 (.O (a_buf), .I (a));
IBUFG #("FALSE", "SSTL18_1") inst3 (.O (b_buf), .I (b));
OBUF inst4 (.O (c), .l (c_buf));

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

endmodule

module Top (a, b, ¢, clk);

input a, b, clk;
output ¢;

reg c_buf;
wire a_buf, b_buf, clk_buf;

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

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

endmodule

MACNICA

© Macnica, Inc.
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LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY buf_top IS PORT(

a, b:IN STD _ULOGIC; clk : IN STD_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; | : IN STD_ULOGIC); END
COMPONENT;

COMPONENT IBUFG

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

PORT (O : OUT STD_ULOGIC; I : IN STD_ULOGIC); END
COMPONENT;

COMPONENT OBUF

PORT (O : OUT STD_ULOGIC; | : IN STD_ULOGIC); END
COMPONENT;

BEGIN

inst1 : BUFG

N I7— - JUEF4ITDEZHXH (VHDL)

PORT MAP (O => clk_buf, | => clk);
inst2 : IBUFG
generic map(

IBUF_LOW_PWR => FALSE,
IOSTANDARD => "SSTL12")
PORT MAP (O => a_bufl => a);

inst3 : IBUFG
generic map(
IBUF_LOW_PWR => FALSE,
IOSTANDARD => "SSTL18_I")
PORT MAP (O => b_buf, | => b);
inst4 : OBUF
PORT MAP (O => ¢, | => c_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

© Macnica, Inc.
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Ny I7— - TJUEZFAITDESHXH (VHDL)

Quartus® Prime FHICZ# AUz VHDL J— R

LIBRARY ieee;

USE ieee.std_logic

ENTITY Top IS

PORT(

a, b: IN STD_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 <= g;
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;

[ ]
MACNICA © Macnica, Inc.
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ISERDES / OSERDES DEZaX
® ISERDES / OSERDE + MMCM (& LVDS SERDES CTiEZE

MZXD

ISERDESE3
D

BUFGCE_DIV

CLK
CLK B
CLKDIV

BUFGCE_DIV

- |
To Interconnect Logic IS_CLK_B_INVERTED = 1

o
-

IS_CLK_INVERTED =0

D[7:0]
CLK

H JO2 O I 7 A ILDERK V
I
[ RTL DA >7R— ]
[ . |E
Ny I7— - TUSFATDEZH]X MMCM
: I XF——ctkin CLKOUTO
<20 - IP @ Black Box 1t CLKFBIN CLKFBOUT
: | : i
Analysis & Elaboration <|J
: [ BUFG
~Xo0 - IPDESFHZX
) | .
L EQIOENI
; | s B
< . D(5)
\ A ILET ] _ D{?‘]{Dm}

CLKDIV

[ L7R— MRS

—

D(3)
00— 5

[ IP @ White Box 1t

D(1)

——

MACNICA

- CLK

— RsT
—T

oQb—
T_OUT |—

OSERDESE3

© Macnica, Inc.

#a IP Parameter Editor Pro - SERDES* (C:¥work¥sample_agilex¥SERDES.ip)

File Edit System GCenerate Yiew Tools Help

W Parameters %
System: SERDES Path: Ivds_0

- o

LVDS SERDES Intel FPGA IP

altera_lvds

Details
Generate Example Design.

General Seftings | PLL Sefiings | Receiver Seftings | Transmitter Settings | Clock Resource Summary |

O
Functional mode: @® TX
Cr RX Mon-DPA
) RX DPA-FIFO
) RX Sof-CDR
MNumber of channels: ,17
Data rate [1oo0e ] mops

SERDES factor:

[o I3

[] Use backwards-compatible port names

[4]

af Il

[*]

o> SystemMessages % - |
Type Path Message
+ @ 1Info Message

@ SERDES.Ivds_0|Agilex devices use a True Differential Signaling |0 standard that can be used with LVDS |0 standard at|

4 il

D 0 Errors, 0 Warnings

- (] X

[ Details %% | BlockSymbol &2 ]
LVDS SERDES Intel B
FPGA IP

Name altera_lvds

Version 1950

Author Intel Corporation
Description Intel FPGA LVDS §
Group Basic Functions/l/Q
Altera LVDS user guide hittp//www altera.cg~|
] I I [»]

4 X
@i Presets % ]

Presets for lvds_0
[l Clear preset filters
4 x

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

New.

Generate HDL.
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High Speed Select 10 Wizard

® ISERDES /
SHEAD

JOT ORI 7 AILDER

RTL D >7iR— b

¥/ Customize IP

High Speed SelectiO Wizard (3.5)

( )
. —— . =
Ny I7— - TUS54 jmﬁgmz_ © Documentation & Presets 1P Location C Switchto Defaults
| J
| GomponentName [nigh_speed_selectio_wiz_0
- N Basic  Advanced | Pin Selection | Summary
Clocking
~20 - IP ® Black Box 1t
L ) Bus Direction T+ RX v
’ RX External Clock and Data £dge DOR v
4 A
. . ASSP FPGA
Ana|y5|5 & Elaboration PLL Clock Source Clock Capabe Fin or i PR
- ' J Interface Speed 1000.00 (MBps) FRGA o g
H
Bus Direction:
- ~ PLL Input Clk Frequency 500000 (hiz) BusDire
= PLL CLKOUTO 125.000 iz i
CenterfEdge DR ]
<o0 - P DESHS = ;
L ) PLL Phase Shif llode LATENCY v ~Clock (Free Running =y .
I H
4 1\
R 5 QRC/GC B4k ok P o Bty 29 0. This dock i
R b the Hghspd e ok L o ok M b e
3 jJ wetul
HHIDEND TewieReedbak T\ /T N\
(. J
| TransvitedReceived Deta y X X X
- N\ s
<~ e =
a2 IAILEST Oter
\ J Bank 40 (HF; v (/) Append Pin Noto 105

L7R— MRS

[ RIU Interface

Bitslip Training Patern  0x2C [ ) Enable DRP ports ofPLL
Data 3-State Gombinatorial .
[7) Enable Bitslip

IP @ White Box 1t

MACNICA

© Macnica, Inc.

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

9 Parameters %
System: SERDES  Path: Ivds_0

- o 2| [ petails =

Details
LVDS SERDES Intel FPGA IP =
altera_tvds Generate Example Design..
General Seftings | PLL Setiings | Receiver Sefings | Transmitter Setiings |  Clock Resource Summary T |
[ Duple .
Functional mode: ®TX
) RX Non-DPA
) RXDPA-FIFO L
) RX Soft-CDR
Number of channels: |4
Data rate: 1000.0 Mbps
SERDES factor: 10
[] Use backwards-compatible port names
4 I D]
o System Messages % =]
Type Path Message
* @ 1Info Message

(1] SERDES.Ivds_0|Agilex devices use a True Differential Signaling 10 standard that can be used with LVDS 10 standard a|

| I

D 0 Errors, 0 Warnings

Block Symbol

OSERDES + MMCM (3 LVDS SERDES Ci&

b

FPGA IP

Name
Version
Author
Description
Group

LVDS SERDES Intel

Altera LVDS user guide

altera_Ivds

19.5.0

Intel Corporation
Intel FPGA LVDS §
Basic Functions//g

http/fwww altera.c i

< i

[o]

Presets &

Presets for lvds_0

[_] Clear preset filters

4

x[][-]

-o

X

Project

LLibrary

Click New... fo create a preset

No presets for LVDS SERDES Intel FPGA IP 19.5.0

Delete H New.. ‘

Generate HDL.
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IDDR / ODDR DEZ#AX

® IDDR / ODDR (& GPIO (DDIO) TEEZIX S

OO T 7AILDER
| sa IP Parameter Editor Pro - DDR* (C:¥work¥sample_agilex¥DDR.ip) - m} x
File Edit System Generate Wiew Tools Help
RTL D1 >iR— b -
W Parameters &2 _ o || F) Details 2 | Block Symbol &2 = & =
System: DDR_ Path: gpio_0
- | N oD — — Q1 z i R Notes hitps.//documentation*
LW — =5 N = Details
Ny I7— - TUSFTATDBEZFRZ Q2 GPIO Intel FPGA IP Parameters o
~ J altera_gpio 5
| CB Generate Example Design K|
IDDRE1 ~
( h c [~ General = || |General
<270 - IP @ Black Box 1t Data Direction: Output - Data Direction Specifies the data
\ J Data width: 2 direction for the
' GPIO
- ~ [] Use legacy top-level port names
. . Data width Specifies the data
Analysis & Elaboration [~ Buffer width
\ J ) ;
T R—— [_] Use differential buffer Use legacy Use V-series family -
e - N Ous e e D Ter 1] T | v
70D N IPODE?‘S@Z [ Use bus-hold circuitn E * l:”:‘
= oY ’
. J
| [[] Use open-drain output
- ~\ o Presets ==
N [] Enable output enable port = -
HFIDBIN .
L ) [] Enable seriestermination/paralleltermination ports Presets for gpio_0
= Clear preset filters
p | N F s | p
N _ D1 — — O Register mode: DDIO - =) %
d2IAIVET
L ) Enable synchronous clear / preset port:  [pone - Project
| D2 Click New... to create a preset.
ODDRE1 Enable asynchronous clear / preset port: |pygne = — Library
° =50 Mo presets for GPIO Intel FPGA IP 19.3.0
LRh— NEEER [[] Enable clock enable port |
-
c —] —
| o= System Messages &% o
IP @ White Box 1t Type Path Message
SR T @ 1 Info Message
@ |DDRgpio_0 |Intel GPIO supports a maximum interface frequency of 300 MHZ.
oo || | e—
|:| 0 Errors, 0 Warnings Generate HOL..

[ ]
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20> bOEZHRXFIE 4 (VHDL hi)

® IP- <20 Black Box {& (VHDLAR)
o Black BoxZ{>XA>AITBDE=FF NI EI1— ME{ER

ﬂ TOSTI NI 7 A ILDER V o 7 I\ IJ t“j__ I\ .
|
[ RTL O 7= s ] o attribute syn_black_Box : boolean;
[ . .
J o attribute syn_black_Box of my_vhdIIP: component is true;
) | L SRARY loee VHDL Black Box gt/
| ~¥20 - IP @ Black Box b ) USE ieee.std_logic_1164.all;
] ENTITY top IS
( . ) ) PORT (
Analysis & Elaboration clk: IN STD LOGIC -
- ' N count: OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
<50 - P DESHER );
) I g END top; - . _
, — ~ i sHIEEAEZ B <T2eb(C
\ i ) ARCHITECTURE rtl OF top IS 7 rUE1— bZ{ER
) ' \ COMPONENT my_vhdIIP
a2 ILEST PORT (
) T g clock: IN STD_LOGIC;
Lo R ] \ q: OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
| end COMPONENT;
IP 0 White Box 1t ] attribute syn_black_Box : boolean;
attribute syn_black_Box of my_vhdIIP: component is true;
BEGIN
vhdlIP_inst : my_vhdIlIP PORT MAP (
clock => clk,
q => count
);
e END rtl;
MACNICA crorrreorrr
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20510 I 714 ILDiELY (Quaruts® Prime vs Vivado®)

e JO>xIVUM- 774'1110)%'%
o Vivado® 7O 170 T 7 AL TIE HE5RF xpr DFET
o Quartus® Prime 7O I 71)LTIE qpf .qsf T 71 ILZ{ER
- .gpf (Quartus Prime OO &« 7))
- JOZxohEETOZ IO RDOIRTOUEZICH
- .gsf (Quartus Prime 5% 7 7 1 JL)
o THADIGERINDITAZ2THEIMNDIRTDI A2 A ~
« J7AIL- URX B, TINAR, &% - BERREK. E2RED L1770 MK

.qpf <sample.qpf>DAl

# Quartus Prime
# Version 20.4.0 Build 72 12/14/2028 SC Pro Edition
# Date created = 13:82:33 February 10,

QUARTUS_VERSION = "20.4"
DATE = "13:082:33 February 16, 2021"

# Revisions
PROJECT_REVISION = "sample”

MACNICA

.qsf <sample.qsf> DA

set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -
assignment -

set_global

set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -
set_global_assignment -

e TOP_LEVEL_ENTITY sample

e ORIGINAL_QUARTUS_VERSION 20.4.0

e PROJECT_CREATION_TIME_DATE "13:02:33 FEBR
e LAST_QUARTUS_VERSION "20.4.0 Pro Edition"
e PROJECT_OUTPUT_DIRECTORY output_files

e MIN_CORE_JUNCTION_TEMP ©

e MAX_CORE_JUNCTION_TEMP 100

e DEVICE 10AX11552F45E1SG

e FAMILY "Arria 10"

e DEVICE_FILTER_PACKAGE FBGA

e DEVICE_FILTER_PIN_COUNT 1932

e DEVICE_FILTER_SPEED_GRADE 1

e ERROR_CHECK_FREQUENCY_DIVISOR 1
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MMCM & PLL OHEEELLEE (2%) )

e MMCM Intel® FPGA IOPLL IP

RS Rk OOV IDREERE o) O
4= T b~ O O
o0V - FTa1—F+ - BT @) O

MMCM FXF1— - 7Zv X b WEE T — RV 4 O
OSSN N O O
° -
Y —X[EHA O @)
COHELE/ Ny T 7 @) O
HER L O (CMT M5 CMT A% O (F1 L7 M)
vAr= I el SVANVES O O

T oAt AHOOYVIRA Y FA—)\— @) O
HA4Fr=wo - Ud>T40 @) O
>>J)oavyo o O
FlEFESHOOYVIASN

UltraScale+™ vs. Agilex™
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MMCM & PLL D7R— M EEEE (B238)

clk_in1
clk_in2
clkfb_in

clkfbout

clk_in_sel

reset

clk_out1, clk_out2, clk_outX
clkinstopped

clkfb_stopped

Locked

Z DAt

MACNICA

refclk
refclk1
fbclk
fboutclk

activeclk

extswitch

rst

outclk_[]
clkbad[1..0]
locked
adjpllin
cascade_out

zdbfbclk

1FEBDoOYVIAND
2BEHOOOYV I AT

SEBT« — R)\wooOv o

71— RN OR— MCAtE

I/OPLLAMER TV I 7L >RoOvIY—R&ERIHENES

AHoOv IR— bOYIDEZR

FRBMULY MR-~

20w JRIEEHAR— b

o0V IANESNRAAYF 2 IZEIL U ZERT
J+«—RN\wooOv oMzt Uiehh EDHEE
PLLAOYOIENTWLWBIHhZERT

7Y ITAKJ—/1/0 PLL NSEIEESNDANES
HI2R KU —LA1/O PLLAHEESNDANES

=X URIEE (IR S DRI5EAR— b

UltraScale+™ vs. Agilex™




MMCM & Dynamic Phase Shift D7/R— ML (2%) U

P .
Xilinx® MMCM 37 K— k Intel® FPGA IOF.’LL @ Dynamic Phase =488
Shift /k— b

psclk scanclk HAF=ZvD - TJ1—XZT b - ARL—23>DIzbDo0OY JZIEE

psen phase_en SA4F=Zv o - J1—X3 T bORaZEIER

psincdec updn J1—X3 7 bOAEEER

- cntsel HAF=ZVvD - TJ1—XZT b - ARL =23 > DIz8bDDII > FZIETE

- num_phase_shift HAF=ZYvD - TJ1—XZTh - ARL—23>TEDTT—X> T hEZIEE
psdone phase_done HAF=ZYvD - TJ1—XZTh - ARL—23>DFET

power_down . 1—H—#RFAD power_down AJIR— hZE1AR—T)L

UltraScale+™ vs. Agilex™

[ ]
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SE
® AN307 &%

o https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/an/an307.pdf

[ ]
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CShi & BE

Revision %8 @&
1 20214E10H HIRRAERY

WU RDENZEAFINLEBRRICBIMELTE. TROEALOFRZ —HUWZZVWW e ETTHEALIZE,

$E*4(;3Fjuuu_ca_o .ﬁ_ﬂa < Eﬂjba_é (o &’(‘DﬂﬂLﬁ%E*”?5 (& t%?‘fb&"@‘o
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