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【Sample】 FPGA 内部クロックツリー

												FPGA

								クロック入力端子番号  ニュウリョク タンシ バンゴウ

				OSC				Pin# ：								PLL Location

				50.000MHz												PLL Mode

																reference clock				MHz

																outclock0		周波数 シュウハスウ		MHz										Module_0

																		位相 イソウ		Degree

																outclock1		周波数 シュウハスウ		MHz										Module_1

																		位相 イソウ		Degree

																outclock2		周波数 シュウハスウ		MHz										Module_2

																		位相 イソウ		Degree

																outclock3		周波数 シュウハスウ		MHz										Module_3

																		位相 イソウ		Degree

																outclock4		周波数 シュウハスウ		MHz										Module_4

																		位相 イソウ		Degree

																outclock5		周波数 シュウハスウ		MHz										Module_5

																		位相 イソウ		Degree

																outclock6		周波数 シュウハスウ		MHz										Module_6

																		位相 イソウ		Degree

																outclock7		周波数 シュウハスウ		MHz										Module_7

																		位相 イソウ		Degree











								クロック入力端子番号  ニュウリョク タンシ バンゴウ																				Module_8

				OSC				Pin# ：

				27.000MHz



・PLL Location / PLL Modeが分かるように記載
・Reference Clock を記載
・PLL 出力クロックの周波数及び位相を記載

・クロックの入力端子番号を記載
・FPGA に入力する源振の周波数を記載



【Sample】FPGA 内部ブロック図

																				●クロック系統図例 ケイトウ ズ レイ











																																																				処理PrP ショリ																												処理EM ショリ

																												XCVR

																																																																																																																																				処理E1 ショリ

																												CDR

														REFCLK_148M				148MHz																		148/74/27MHz

														( AB3/AC3 )







																																PLL1						266MHz

														MEMCLK_100M				100MHz

														( D6 )																								133MHz



																																																																																処理MP ショリ																														処理PoP ショリ																						処理E2 ショリ







																														処理SDS ショリ



																												PLL4

														LVDS_CLK74M

														( E8/E9 )









																																																																																処理CIF ショリ																																																				56MHz						PLL6

																																																																																																																																																						80MHz  				HCLK_80M

																																																																																																																																				48MHz																						( R6 )









																																																50MHz





																																														CCLK_50M

																																														( B8 )
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Tasks

EEEY

- I Diagnostic

B Report DDR [

B Report Metastability Summary
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v - B Report Clock Tree
S e
@ Report Unconstrained Paths
. —
Clock Surnmmary Tree S
Clock Mame Type Period Frequency Rise Fall Duty Cycle Divide by Mul
1 E} CLKES0M_PLL Base 20.000 50.0 MHz 0.000 10.000
1 = PLLD|plO_inst|altera_pll_i|general[0]. gpll~FRACTIONAL PLL|vcoph[0] Generated  2.000 500.0 MHz 0,000  1.000 50.00 2 20
1 EI PLLO|pll0_inst|altera_pll_i|general[0] gpll~PLL OUTPUT COUNTER|divclk  Generated  10.000  100.0 MHz 0,000 5000 5000 5 1
1 E E cl_100m r : 10.000 100.0 MHz 0.000 5.000 1 1
1 selclk_cO Generated  10.000 | 100.0 MHz 0.000  5.000 1 1
2 = PLLO|pllo_inst|altera_pll_i|general[1].gpll~PLL_OQUTPUT_COUNTER|divclk  Generated  8.000 125.0 MHz 0.000 4000  50.00 4 1
1 E c1_125m Generated 8.000 125.0 MHz 0,000  4.000 1 1
1 selclk_c1 Generated  8.000 125.0 MHz 0,000  4.000 1 1
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* Settings - top

Category:
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Files

- Libraries
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- Design Templates
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Temp erature
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. Incremental Compilatio
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i~ Design Entry/Synthes|
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“ Board-Level
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~ VHDL Input
~ Verilog HDL Input
- Default Parameters
- Timing Analyzer
- Assembler

“ |P Catalog Search Locations

I Operating Settings and Conditions

Specify Timing Analyzer options.
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—SDC files to include in the project

File name: L J
| BRIRf K —=
|«
LCile Mame, ! Tyne
" ddr3.qip {IP Variation File (.qip)
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BIEIE 5

V Enable Advanced /O Timing

I” Report worst-case paths during compilation
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« https://www.intel.com/content/www/us/en/programmable/support/support-
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JEEIEAERE - CONF_DONE & INIT_DONE @ AND Uie60% 12y MESEL TEA
O
g EE Qo
T I-H— Uty 79—k I; 1w
DIN-1) | e
| \ == nCONFl6 || .
Jey I\'f.:"? nSTATUS l_\l i
L 0 4 CONF_DONE | A I
— DaIK e ML T e LR
/jm\y/j,fg-,:— DATA _ High-Z /D0 \D1/DZ\ D3/ +ee DN\ High-Z . l RESET N
User I/0s High-Z wes wes X User/0
2 0 4 INIT_DONE 1
N - MODE Reset X Confiquration s+« Configuration X Initialization <=« *)(User!Mode
EEIREE T DIEER |
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O MR
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Conrections

?l

B

2]

Ofl

B arrial 0_hps O
1ef cold_reset
f2h_boot from foz
erif
hps o
ref reset
f2sdram0_dlock
f2edraml data
f2erdram0 reset
1ef =xi_clock.
1ef axl_resst
Hef axl_master
2hire0

Description

WArria 10 Hard Processor Syetem
Reset Output
Carehut

Corchit

Coruit

Reset Output
Glack Input

AX] Slaue

Resst Irput

Glock Input

Resst Irput

AX] Master
Interrupt Receiver

—
|

B mm_clock crossi
mclk
0 rezst
o
=0 reset
0
o

&

==

LOm—T=]

AvalorrMM Clock Crossing Brid
Clock Input

Reset IrpLt

Clock Input

Reset Irpt

Avalon Memory Mapped Slave
Avalon Memory Mapped Mester

Clock Output

1= SUCALIL,
coreclkout_hip
—rafelc,.

Pk Tocet_ . .

E mm_clock crossi... |Avalorhi Clock Crossing Brid...

b

NAH—-DHItzyh

|
|

| |
|

|
HZ|
o

i clk
i) reset
=0 clk
=0 reset
=0

il
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o JTAG %Y
o 1>7JL® Quartus® Prime Handbook (CEE&k® Cook book % JEFE
o 1>F7)® FPGA H9>0—R-4—J)l (USB-Blaster I) EFEEF. TCK DREKE%Z
IEE O] e
- EHTERULTWVS TCK BIREE SDC TER TS TCK EiESRR—(CT3
o 10 E>AYANS FPGA FTOR —AR%ZZRB U SDC Hlfe 523 ENAIEE

e Signal Tap ([CWUT False path #llf1z25 %%
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/manual/mnl_timequest_cookbook.pdf#page=17

5. PLL Location / PLL Mode OIEER L

e 1>7)L® Quartus® Prime @ Fitter report THESZE]EE

O Compile Report -> Fitter -> Resource Section -> PLL Usage Summary

)IPL R OOV B ED

UI7L >R -H0v) (38 Him

Table of Contents A | PLL Usage Summary
oo g Pin- [ - <=Filter== == 144
8- pioutFl Hje SEHEEHOTLBH
=y Resource Section =
5 =5
A Resource Usage Summary ['} PLL I_O(:atlon O)EEE'U | I = \
- BB Partition Statistics : P;LLDPFI:ITV = eneral[0].gpll~FRACTIONAL_PLL —— FHBAFLTLBA
—_— nteger
== Input Pins 1 X - =
B9 outout pi 2 - PLL Location FRACTIOMNALPLL_X127_¥1_MNO I
utput Pins = —
i 3 = == PLL Feedback clock type none
~FH /0 Bank Usage :
4 [} -~ PLL Bandwidth Auto
-~ BB all Package Pins
1 “+ —— PLL Bandwidth Range 1200000 to 600000 Hz
[ I/C Standards Section
5 ~-- Reference Clock Frequency 50.0 MHz
-~ FH PLL Isage Summary
[ - -- Reference Clock Sourced by Dedicated Pin
~FH Resource Utilization by Entity
r i == PLLWICO Frequency 500.0 MHz
-~ BB Delay Chain Summary E
8 [ — PLL Cperation Mode Direct
~FH Pad To Core Delay Chain Fanout
o - PLL Freq Min Lock
~ BB Control Signals
10 - -- PLL Freq Max Lock £5.000000 MHz
P Global & Other Fast Signals i o \
n
[+]- I neir and Pnntine Sertinn

DI7L >R - J0vI)DEEE S
OvIL > (CUFE>TLBH

PLL mode (FEXEDH
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6. 54> A3V DINEEARZR ‘ : |

e 1>7)L® Quartus® Prime DixiE/HlFI 22 E
O ECERCHRIGRNENDDIET. I I FEITERNEDD =R

- Compiler Settings
- Timing Optimization Advisor

- ARDEETE OHIHY

o T/I\MRAEZE
o AE—RJL—R%_EIF3

o THA EZESE
o LZXA—-EDHEAFENEEIROREL
o LZZA-DENM (N1T314Ak)
RE...
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/. Timing Optimization Advisor

o ETERH
C RERTE (BRTEI ANMIEETEHIIET)

o /\IA—N>ADEE(LICEE TS RINA T —HEE

O Tools X=1— -> Advisor -> Timing Optimization Advisor

5

Timing Optimization Advisor [ |

E Timing Surmrmary

© Howtousethe Timing Optimization Advisor

4 @ General Recommendations

O et more information
ﬂ Create a revision

Y. Usesmart compilation

0 review timing constraints - TQ
© selectaFaster Speed Grade Device

4 B Maximum Frequency (frnax)

F

[

a I/ Tirming (tsu, tco, tg

A Optimize for speed

+" Increase physical synthesis optimizations effort

fimization Setfings

s& physical synthesis optimizations

Enable Logic Cell Insertion - Logic Duplication

»

m

under Optimization Technique in the Advanced Analysis
& Synthesis Settings page under Compiler Settings in
the Settings dialog box (Assignments menu). It is also
recomnmended to set the optimization technique to
Balanced if it is currently set to Area. Balanced technique
gives better frnax than Area, worse than Speed. But

= an with Speed (worse than
EE HH ecify the Optimization

Technique logic option for individual partitions in your

rESOUrCE USage
with Area). You

design using the Assignment Editor [Assignments
rmenu), while leaving the project Cptimization
Technique setting at Balanced (for the best trade off
between area and speed for certain device families) or

Area (if area is an important concern).

. Set maximum

! Avoid unrelate

> TERTE

+" Enable Beneficial Skew Optimization | |

Y. Other Recommend

+" Use timing-driven

Settings 1> Assignment

Editor AfGE I X

Correct the Settings

Undo

Current Global Settings:
Cptimization Technigue = BALANCED (Recommended:
SPEED)

" Tum on Auto Global Clock

ﬁ

Euen Settings dialog box - Advanced Analysis &

Synthesis Settings dialog box
‘Open Assignment Editor:

m

1
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/O ILX MU RA—ERTE

o |/OILANADLZRA—AIVE I SERZATIA>
O A= EERICTBATI A
-y hZyIEER. J0v7 to 7 N NS

o NIEFIR o EYTERDAER
1. Pin Planner Z#2&) (Assignments X =1 —&KD) Compilation Report -> Fitter -> Resource Section
2. Pin Planner M All Pins U X MNC CTHESR BrDE > ZiEsR (FTEDHI : Output Pins)
TB(Z. Fast Output Register Z& On (CERTE I Dl Output Register (C "yes” EFRIRSI TS & & HMERR

ol ofContre = | —
B - - Edit > on 4 I Resource Section ] Name Pin # VO Bank Output Register Output Enable Register
g Node Name Direction Location VO Bank VO Standard | Fast input Register] Fast Output Register || Fast Output Enable Register | FE Resource Usage Summary |7 led[0] L7 8A yes "o
@ & butio Input 25V (defaully B Partition Statistics 2 led[1] L2 8A yes no

L clock S0 Input 2.5V (defautty == Inout Fins 3 led[2] cs 8A yes no

'"“ cir Input 2.5V (default) \ —== 4 led[2] E9 8A yes no

E“ led[7] Output PIN_H9 84 25V On i | FH Output Pins| 5 led[4] A5 BA ves no

;5‘ ledi6] Output PIN_HE 8A 25V B VO Bank Usage

= ledis] Output PIN_BE 8A 25V off 6 led[S] B8 A Yyes no

Ul jedfd] Output PIN_AS 8A 25V on B AllPackage Pins 7  leds] H8 8A yes no

out ' |

W led[3] Output PIN_ES 8A 25V a fats )

U jedp2) Output PIN_CB - o o BH Resource Utilization by Entity 8 led[7) H9 34 | yes o

St led[1] Output PIN_DE 8A 25V On

% led(0] Output PIN_LT 34 25V On




9. TR TDF S =
1. JUyF
o JOLZ (UoyMES) £ER

2. FE[EIHAL]ER
o ERB3U0YIEIDTT

3. FERIEAIES O 5K
o 4227 -T7F 545 —%{EALT MTBF Z5HAl

4. YoyMES
O Stratix® 10 (Hyper-Register) ZERUIZS DUy MDT T

5. o| & Ex1a1 L,
0 AT—N>20 ™ERE

6. THA>FIVD

O Design Assistant

7. HDLI-F1>4
O Block RAM, DSP ADEINT
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9-1. JUwF

e /ULRX (UtyMES) HRk[DIFE
o FNEEER
- JULAEIRSEEAEDEEBIIETERKR I LT INFHAFRLETS
O XJTR
- JNVAESZRIFAME

Trigger Signal

B

Trigger Clock

NG Dl OK 45l
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9-2. FERIFAE]EE

o ERBDIOVIRIDYTT
o RNEEESR

- ERBIOVI XA TIEREAEL I RBRICAIRT—TINFELEL. [ELLT —IMEE TSR0

O XIPR
- FFREIRANUNFAED FF % 2B E3EA
- FIFO &2IERIHANUIN (Platform Designer MiZ&. Clock Crossing Bridge Z{# )

FEEIHAIRUN FIFF

Data

p p
=]

M ALTIMA
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9-3. IFEIRAEIERDERE T A

o FAZ2J T IAY-%Z{E

o FEEIRAICIERIRAININ AR

TEdMhEHAIETEE

LT MTBF %#Et13A1

D FF Z ANIESZE. AU FF QDERELTCEDIZE(EFE

FERHAEL

din_ffl din_ff2 din_ff3 din_ff4

data

clock1(25MHz) | > | |/ |/

|

cock2(20MHz)
[
Trais [0 & = | Slow 1200mV 85C Model
-- Device Specific ﬂ MTEBF Surmmary Synchronizer Summary
. Dizgnostic | Source Node Synchronization Node Worst-Case MTEF (Years) Typical MTBF (Years) Included in Design MTEBF
=~ Custom Reports
Greater than 1 Billien Greater than 1 Billion Yes

- Report Timing... 1 din_ff2 din_ff3

- | Report Timing Tree...

- I Report Minimum Pulse Width...
-l Report False Path...

- M Report Path...

- Report Exceptions..

N\

B Rreport Net Timing...

M Report Skew Chain Summary  Stafistics

Typical & Worst £ MTBF (& Grater than 1Billion years &0

I Report Bottlenecks... Synchronizer Chain #1: Worst-Case MTBF is Greater than 1 Billion Ye: —_ \ _ — \ w - — -
i " 10f8EFELL_E(C LEIXIRT— TRV SEIRICR D OB

o | Report Max Skew... Property

REELRD. COBEEREDLENESNTVD. INEDDRN

- N Report Metastabili |
! 2o b 2 i Worst-Case MTBF (years)

B oo QT r———— BAFRINTVZIRAG. BENLERAEATZREL, KSR

fRZcRESE 5N alqE,
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9-4. Yy MES

e Stratix® 10 (Hyper-Register) Z{ERAUIZS DY MDT T
o FEESER
- Hyper-Register (&, U2y MRULD FF (C12BTzs. 3RoTEUy MERKICRDEREMEDIREIE 3D

EHUEY hOr—2 IRy MERK
Add Enough Stages
1 ]
Add Enough Stages
adr
]ﬁ_ﬁi Feeds aclr_int
|Feeds sr
] @
P
Inverterb‘“ﬁl‘c'?h%tutv Fé’h@b\ﬁ' Zh\“ﬁé - Add El;oughS[agﬂ This Register Required W
to Keep Its Reset

Inverter

ﬁ = l::>
X
adr 0 -'J
operation 1
1

dﬁdx
o0 O

> ]

=}

2

:

e ae el B lal -

oo o o

D ALTIMA 6




9-5. A7 —MNDRTERE

e State Machine Processing / Safe State Machine DEZTE 3%
O Assignments -> Settings -> Compiler Settings -> Advanced Settings

(Synthesis...) &DE&TE

* Advanced Analysiz & Synthesis Settings

Specify the settings for the logic options in your project. Assignments made to an individual node or entity in the
Assignment Editor will override the option settings in this dialog box.

“ Advanced Analysizs & Synthesis Settings

Specify the settings for the logic options in your project. Assignments made to an individual node or entity in the
Assignment Editor will override the option settings in this dialog box.

IK <<Filters> Show: IAll 'l

Mame: Setting: Iil
Pre-Mapping Resynthesis Optimization off
Remove Duplicate Registers on
Remove Redundant Logic Cells off
Report Connectivity Checks On
Report Parameter Settings Cn
Report Source Assignments Cn
Resource Aware Inference For Block RAM on
Restructure Multiplexers Auto
5DC constraint protection off
Safe State Machine Off

Shift Register Replacement - Allow Asynchronous Clear Signal On

State Machine Processing I IAuto j

Strict RAM Replacement

synchronization Register Chain Length Gray

Johnson
synthesis Effort o )
Minimal Bits
Timing-Driven Synthesis One-Hot
Use LogicLock Constraints during Resource Balancing izl
| User-Encoded

Description:

State Machine Processing

® ccfilters> Show: IAll 'I

Mame: Setting: ILI
Pre-Mapping Resynthesis Optimization Off
Remove Duplicate Registers On
Remove Redundant Logic Cells off
Report Connectivity Checks on
Report Parameter Settings on
Report Source Assignments Cn
Resource Aware Inference For Block RAM on
Restructure Multiplexers Auto
SOC copcioint arotection Off
Safe State Machine j
shift Register Replacement - Allow Asynchronous Clear Signal
State Machine Processing Qn
Strict RAM Replacement Off
Synchronization Register Chain Length 2
Synthesis Effort Auto
Timing-Driven Synthesis on
Use LogicLock Constraints during Resource Balancing on -

Description:

Safe State Machine A\ artima
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9-6. THA>F1v

e Design Assistant
o A>7I)L® Quartus® Prime (Cl&. =T 4>J%F1vI32Y—IL( HDL O lint FTYIHLRE
o Stratix® 10, Arria® 10, Cyclone® 10 GX, MAX® 10 (ZH7R— ht

O

—/,—

EI1ThHL

- INAVINAIVFET#. Processing -> Start -> Start Design Assistant £D3E1T

Processing Tools Window Help

Stop Processing cotsshiee | g g O (68 A "“J P
P start Compilation Cirl+L Comipilation Report - nios_sw_sample
prclze Cuter Fle LY ]| - - oy ]
Start "= start Hierarchy Elaboration
Update Memory Initialization File ¥ Start Analysis & Elaboration
> compilation Report CLER PL Start Analysis & Synthesis Ctri+K
Q Dynamic Synthesis Report ﬁ, Start Partition Merge
Power Analyzer Tool H Start Fitter
B SSN Analyzer Tool Bl Start Assembler
%3 start Timing Analyzer Ctrl+ShiftsT

Receive Compilation Status Motifications

Assembler

Timing Analyzer

00
00:
»gramming files) 00:

00

Start Design Assistant

Start Power Analyzer Ctrl+Shift+P
P Start 55N Analyzer
E‘,‘) Start Rapid Recompile

Start Signal Probe Compilation CtrlsShift

Start I/O Assignment Analysis

Start Check & Save All Netlist Changes

|

Start Equation Writer (Post-synthesis)
Start Equation Writer (Post-fitting)

Start Test Bench Template Writer

Start EDA Synthesis

SRATHER

(= Compilation Report - nios_sw_sample

Table of Contents

B

EE Flow summary

FE Flow Settings
- BB Flow Non-Default Global Settings
BB Flow Elapsed Time
- BB Flow 05 summary

= Flow Log

B Analysis & Synthesis
E2) Fitter
[e23 Assembler
- Timing Analyzer
S Design Assistant
B summary
B Parallel Compilation
EE settings

E= High violations
B8 information only Violations
@ Messages

© Flow Messages

© Flow Suppressed Messages

o |

Information only Violations

Rule name

Name

Rule T101:
Rule T101:
Rule T101:

Rule T1071

Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:

Rule T1071

Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:
Rule T101:

Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with more than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs
Nodes with mere than the specified number of fan-outs

Modes with maore than the soecified number of fan-outs

altera_internal_jtag~TCKUTAP

sld_hub:auto_hublalt_sld_fab with_jtag_input..._hub:\jtag_hub_gen:real sld_jtag_hublcl
sld_hub:auto_hublalt_sld_fab_with_jtag_input..hub_gen:real_sld_jtag_hublvirtual_ir_scz
sld_hubrauto_hublalt_sld_fab_with_jtag_inp. tag_hub|sld_shadow_jsm-shadow_jsm|stz
sld_hubrauto_hublalt_sld_fab_with_jtag_inp. tag_hub|sld_shadow_jsm:shadow_jsm|st=
FPGA_CLK1_50~inputCLKENAO
nios_uartud|nies_uart_mm_interconnect_0..0_cmd_mux_001:cmd_mux_001|saved_gr
nios_uartuO|altera_reset_controllerrst_controller|r_sync_rst
nios_uartu|nies_uart_nies2_gen2_O:nies2_..0_cpu_debug_slave_sysclijupdate_jdo_st
sld_hubrauto_hublalt_sld_fab_with_jtag_input\jtag_hub_gen-real_sld_jtag_hublirf_regl
nios_uartu|nios_uart_nios2_gen2_O:nios2__nios_uart_nios2_gen2_0_cpu:cpulA_mem
nios_uartul|nies_uart_nios2_gen2_0inios2_g... O|nios_uart_nios2_gen2_0_cpu:cpu|F_:
nios_uartu0|nics_uart_mm_interconnect 0:..._rsp_demux_007:rsp_demux_002|src1_va
nios_uartu|nies_uart_mm_interconnect_0..0_crmd_mux_007:cmd_mux_002|saved_gni
nios_uartul|nios_uart_nios2_gen2_O:nios2__ios_uart_nios2_gen2_0_cpucpulE_src1[2
nios_uartu|nios_uart_nios2_gen2_O:nios2_ge.uart_nios2_gen2_0_cpu-cpu|D_ic_fill_si
nios_uartu|nios_uart_nios2_gen2_O:nios2__gen2 0_cpu:cpulA_wr_data_unfiltered[1;

nios_uartul|nies_uart_nios2_gen2_O:nios2_..ios2_gen2_0_cpu:cpu|D_ctrl_src2_choose

nios_uartu|nios_uart_nios2_gen2_0inios2 ... O|nios_uart_nios2_gen2 0_cpu:cpu|D_in
nios_uartud|nios_uart_nios2_gen2_0inios2_..0|nios_uart_nios2_gen2_0_cpu:cpulM_ex

nins uartuflning uart nins? eAn? Dnins? 2 0 rou nins? oci hrlszklhrp:k readresl
b
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9-7. HDL _

e HDL OI—F41>74
o REGER

1]

- RTL @523k
X R

—T4>Y

M(CcLDTIE. Block RAM 12 DSP (C

S YN AR 1))

4>7I)L® Quartus® Prime @ RTL 7> —MefEREL TRk

Verilog-HDL / VHDL OFF A MREEIE C Fae7AI2H5 Insert Template FA7A1>%27)wIU.
RAM 1> DSP 07> 71— MaiEiR

Insert Template 71>

BB (08 7 [EE(m | 0|w]% R

[T e Rt e L R W R

// Quartus Prime Veri|
// 5ingle port RAM with single read/write address

m—FCmp | ate

module single_port_ram

#(parameter DATA_WIDTH=E2, parameter ADDR_WIDTH=S)
(

input [(DATA_WIDTH-1):0] data,
input [(ADDR_WIDTH-1):0] addr,
input we, clk,

output [(DATA_WIDTH-1):0] g

// peclare the raM variable

Insert Template

4Bt Insert Template

Language templates:

Preview:

;
(:

(ﬂr
“ Quartus Prime TC

i
SystemVerilog

T

~

ming Analyzer

cL

7> — MR

Verilog HDL

E

B Constructs
Foomo

7 Full Designs

ple Dual Port RAM (single clock)
ple Dual Port RAM (dual clock)
L Port RAM (single clock)

 Dual Port R&M (dual clock)
\gle Port ROM
- Dual Port ROM

i+ Mixed-Width Port RAM

' Using Sreadmemb and Sreadmemh
*}- Shift Registers
7 State Machines
- Arithmetic

< single Port RAM with Initial Contents

%

Quartus Prime verilog remplate
// single port RaM with single read/write address

module single_port_ram
#(par‘ameter‘ DATA_WIDTH=8, parameter ADDR_WIDTH=6)

=1¢
nput [(DATA_WIDTH-1):0] data
1nput [(ADDILWIDTH 1):0] addr
mput we,
s output [(DATLWIDTH 1):0] q

// peclare the rav variable
reg [DATA_WIDTH-1:0] ram[2%¥ADDR_WIDTH-1:0];
eg [ADDR_WIDTH-1:0] at

always @ (posedge clk)
begin

=}
// write
if (wed
ram[addr] <= data;
addr_reg <= addr;
end
L // nuous assignnent inp]ie

15 the g al bel hawur‘
// b'\ncks in swg'\e Port mode.
assign q = ram[addr_reg]

Turns NEw data.
f th T iMatrix memar

f’/ variable to hold T.he reg1ster‘ed read address
H

Y

T IU—Rh
REOEH
Insert




10-1. PLL Cascading BEhEIEIR : &1ET /(A R/\RIwY

Intel® Stratix® 10 Clocking and PLL User Guide
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-10/ug-s10-clkpll.pdf#page=23

Intel® Arria® 10 Core Fabric and General Purpose |/Os Handbook
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-10/a10_handbook.pdf#page=89

Intel® Cyclone® 10 GX Core Fabric and General Purpose 1/0Os Handbook

O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-10/c10gx-
51003.pdf#page=80

Intel® MAX® 10 Clocking and PLL User Guide
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/max-10/ug m10 clkpll.pdf#page=39

Stratix V Device Handbook Volume 1: Device Interfaces and Integration
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-v/stx5 core.pdf#page=101

Arria V Device Handbook Volume 1: Device Interfaces and Integration
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-v/av_5v2.pdf#page=112

Cyclone V Device Handbook Volume 1: Device Interfaces and Integration
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-v/cv 5v2.pdf#page=87
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10-1. PLL Cascading BE:iE[E#R : &&ET /N1 X/\>RJwS Cont.

e Stratix IV Device Handbook, Volume 1
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-iv/stx4 5v1.pdf#page=137

e Arria ll Device Handbook
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-ii-gx/aiigx 5v1.pdf#page=129

e C(yclone IV Device Handbook, Volume 1
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-iv/cyiv-5v1.pdf#page=95
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10-2. PLL Cascading BE&E (¥ : 1—-H—HAR

e |OPLL Intel FPGA IP Core User Guide

O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug _altera iopll.pdf
O Arria 10, Cyclone 10 GX

e ALTPLL (Phase-Locked Loop) IP Core User Guide
O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug_altpll.pdf
O Cyclone 10 LP, Cyclone IV, Arria Il, Stratix IV, or older

e Altera Phase-Locked Loop (Altera PLL) IP Core User Guide

O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/altera pll.pdf
O Stratix V, Arria V, Cyclone V
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