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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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添付ファイル
クロック系統図例
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""" @ Report DDR ﬂ

{ Report Metastability Summary
=8 l'" Diagnostic

s |
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v - B Report Clock Tree
e |

@ Report Unconstrained Paths

Clock Surnmary Tree

Clock Name Type Period Frequency Rise Fall
1 E| CLES0M_PLL Base 20,000 50.0 MHz 0.000 10.000
1 = PLLD|pllO_inst|altera_pll_i|general[0]. gpl~FRACTICNAL PLL|vcoph[O] Generated  2.000 500.0 MHz 0.000  1.000
1 B PLLO|plO inst|altera_pll_i|general[0]. gpll~PLL OUTPUT COUNTER|divclk  Generated 10,000  100.0 MHz 0.000  5.000
. & c0_100m Comemied. 10000 | 1000MHz 0000 5000
1 selclk_cO Generated  10.000  100.0 MHz 0.000  5.000
2 = PLLO|plO _inst|altera_pll_i|general[1].gpll~PLL_OQUTPUT_COUNTER|divclk  Generated  3.000 125.0 MHz 0.000  4.000
1 E c1_125m Generated 8.000 125.0 MHz 0000 4000
1 selclk_c1 Generated  3.000 125.0 MHz 0.000  4.000

Duty Cycle Divide by Mul

50.00 2 20
50.00 5 1

1 1

1 1
50.00 4 1

1 1

1 1
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o 1>7)1® Quartus® Prime OO 1Y M SDC #E R
o {ERKUTz SDC WWEERESN TLVAINMERR

- Assignments -> Settings -> Timing Analyzer

o D SDC ZE&EFKL TL\DIHE. TICERLTLS SDC MEELIBLING

- 1—Y—-TERkUIZ SDC (F—&FFIC

* Settings - top

Category:

- General

~ Files

- Libraries
EH IP Settings

- Design Templates

V oltage
- Temperature
[J Co rnplat n Process Settings
i Incremental Compilatio
E- EDA Tool Settings
i~ Design Entry/Synthesi
’ Simulation
“ Board-Level
El Compiler Settings
VHDL Input
- Verilog HDL Input
- Default Parameters
- Timing Analyzer
- Assembler

“ |P Catalog Search Locations

I Operating Settings and Conditions

Timing Analyzer

Specify Timing Analyzer options.

Sixd DL

=10l x|

—SDC files to include in the project

File name: I 1E§EJ | 4_I_ 1EE J
25lEfi 1K —=
o
" ddr3.qip {IP Variation File (.qip)
- top.sdc Synopsys Design Constraints File

N

BEIBEAL =

i Enable Advanced /0 Timing

™ Report worst-case paths during compilation
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R
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IEEHAEEE - CONF_DONE & INIT_DONE @ AND UletnzUtyMESELTER
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1-H- Ukyh 7H-h T
L4 D7) " ﬁ@lﬁjE >
| \ == nCONFIG || i
Jty |\{|:|-'? nSTATUS N i
O CONF_DONE | p 1
ALK S0 [ s I PP o B N
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4. Signal Tap 1BHIEFD SDC FlIFICHIF B EFREIR

o JTAG #l$3
o 1>7)L® Quartus® Prime Handbook (CE2&Ek® Cook book Z & FE
o A>T)® FPGA A>0—R«4s—J)b (USB-Blaster 1) {EEFKE, TCK OREIKEE%
1S TE BJEE
- ERETERALTLS TCK BIEEE SDC THXTWS TCK BliE# %R —(C93
o 10 E>AWANS FPGA £TOR —XEZZEREU SDC #l#1%e5 X320 0] 8E

e Signal Tap ([CXUT False path #1255 X3
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5. PLL Location / PLL Mode OMEERE

e 1>7)L® Quartus® Prime @ Fitter report CHEZR ] HE

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

Table of Contents

EX)

R_ Pin-Dut File

El Resource Section

~ P Resource Usage Sumrmary
- BB Partition Statistics

=z Input Pins

- Cutput Pins

~FH 1/O Bank Usage

-~ BB all Package Pins

[ I/C Standards Section

~ BB PLL UIsage Summary

~ P Resource Utilization by Entity
- P Delay Chain Summary

~ BB Control Signals
-~ FH Global & Other Fast Signals

[+]- I nzir and Bnotineg Sertinn

~FH Pad To Core Delay Chain Fanout

=]

PLL Usage Summary

IR - HOv I ELREN

TP >R -H0v) (3 E Hil

& e EHEHOTLDN
PLL Location (DHEER
1 [ PLLOPLLO eneral[0] gpll~FRACTICNAL PLL ? D\BA jj UL \3 h\
1 - PLL WV Integer PLL
2 == PLL Location FRACTIONALPLL X127 _¥1_NO I
3 + —- PLL Feedback clock type none ) T
4 B - PLL Bandwidth Auto
1 o PLL Bandwidth Range 1200000 to 600000 Hz
5 - Reference Clock Frequency 50.0 MHz
[ - —— Reference Clock Sourced by Dedicated Pin
r -- PLLVCO Freguency 500.0 MHz
& " — PLL Operation Mode Direct
9 ~-- PLL Freqg Min Lock
- -- PLL Freq Max Lock 65.000000 MHz

DI7L >R -0 DEEES
OvIL > JCUNFE > TULAH

On

\

PLL mode (dEXEDH
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6. 943 AV D ERIER @
o 1>7J)L® Quartus® Prime D%TE/Ff1%2ZE
O FBLEBECHRERNIENRET., 91 RERNEND L2 HA1E

- Compiler Settings

- Timing Optimization Advisor

- AROETE Y

o TI\MRAEZE
o AE=RJL—R%LIF3

o THAZZE
o LI2A-EIDHEAIENHEEIEOREL
o LIZA-mENM (N1T51>4k)
RE..
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/. Timing Optimization Advisor

W  ERERK

L RERE (GREIDNIEEETEFIR)

o /\IA—N>ADEEIGICRE TS RINA T —HLEE

O Tools XZ1— -> Advisor -> Timing Optimization Advisor

N

Timing

Optimization Advisor x|

E Timing Surnmary

© How to use the Timing Cptimization Advisor

4 © General Recommendations

4 ® Maximum Frequency (frnax)

[

© et more information

ﬂ Create a revision

Y. Use smart compilation

0 review timing con

© selectaFaster Speed Grade Device

+" Increase physical synthesis optimizations effort

Y. Enable Logic Cell Insertion - Logic Duplication

Y. Set maximurm
! Avoid unrelate
+" Enable Benefic

Y. Other Recommenc

e Lt iz ation Settings

A Optimize for speed

Use physical synthesis optimizations

T T R T R e T e e T TR T Ty e T =

.3

straints - TO

m

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

resource Usage EFI.&, HH an with Speed (worse than
with Area). You| " ecify the Optimization

Technique logic option for individual partitions in your

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).

DI TERTE

ial Skew Optimization |

Settings > Assignment

4 @ I/C Tirning [tsu, tco, Edltor /\FEﬁ%?’]‘lZZ

[

+" Use timing-driven

" Tum on Auto Global Clock

Correct the Settings

Undo

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

rﬁ

Epen Settings dialog box - Advanced Analysis &

Synthesis Settings dialog box
‘Open Assignment Editor:

m

1
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/O IUX NP RA—ESTE

o |/OILXANANDLISRA-AIVE I SERATIID
O A=) EFIRICTEAT A
-y Py, J0v7 to 79 N NS

o XEFIA o EXIERDMER
1. Pin Planner Z&C&) (Assignments X _—1—&K D) Compilation Report -> Fitter -> Resource Section
2. Pin Planner AM All Pins U X MZTHEER BMDE> zZHE:E (FRIODA : Output Pins)
T, Fast Output Register Z On (CERTE T Bl Output Register (C "yes" EFRRSNTND C Lz MR

rakof vt | ——
“x | Named: * - Edit] > on 4 I~ Resource Section ] Name Pin # VO Bank Output Register Output Enable Register
8 Node Name Direction Location 10 Bank VO Standard | Fast input Register] Fast Output Register | Fast Output Enabie Register | EF Resource Usage Summary |7 led[0] L7 8A yes "o

@ - button input 25V (defaulty F Partition Statistics 2 |edt |06 8a yes ne

& clock_S0 Input 25V (defaulty — ) 3 led[2] csa BA yes no

& or input 25V (default) = Input Pins

- 1 4 led[3] ES 8A yes no

g led[m) Output PIN_HE 8A 25V On - = Output Pins|

S led) Output PIN_H8 BA 25V 1 5 ledE]  AS gA yes no

L = VO Bank Usage

& led[s) Output PIN_BE 8A 25V off 6 ledS] B6 8A yes no

9U.: led[4] Output PIN_AS 8A 2sv on _ B Al Package Pins 7 ledl5]  H8 8A yes no

o' }

S ed[3)] Output PIN_E9 BA 25V a fats )

Ul jedf2] Output PIN_C5 2A 35V . BH Resource Utilization by Entity '8 led[7) H9 34 yes o

S (1] Output PIN_DE BA 25V on

& led[0] Output PIN_LT 3A 25V On

N ALTIMA 58
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9. €DAB[DO] %
o JIwF
o JULA (WevMES) 4Rk[Olig

o 3F[RERAMDIES
o FERBIOYIEIDTT

o JEEIHADIIBDMER 5
o AL T FSAHF—%{ERLT MTBF Z5138I

o JYMES
O Stratix® 10 (Hyper-Register) Z{ERUIZEDULY DT T

o [OlFERiEAL
o0 AT—NZ2O FETTE

o THA>FIVY

O Design Assistant

e HDLI-F1>4
O Block RAM, DSP ADE|NHT
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DUYF

o /ULX (UyMES) ApkOlig
o NEGER
VAR AR AN EEIIE TER TR WFNRET S

O XJTR
- JOLRESZEEAL

Trigger Signal

)
Trigger

NG Ol OK Al

Clock
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FERIHAE] %

o ENRDIOVIRBIDT)
o FNEBER

- ERBI0YIRXA > TIERIBAEL T BBRICAIRT =TI A FELL. [ELLT—IMEiE TSR0

O XJTR
- JERIERIRUNFHD FF %7 2ExLA EHEA

- FIFO &BFERIRARUX (Platform Designer MiZ&. Clock Crossing Bridge Z{£F3)

Data

FERIEAMRIN FRFF

Clock1 >

Clock?2
[

i
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FERIHA[D

o I - FF oA T —%(H]

o SFFIAAICIERIHANRIR)
TEBNNEHAIATAE

ISDMEER T

LT MTBF Z51381
1D FF Z ANTS3ZE . AU FF O

JEEELEL

din_ff1 din_ff2 din_ff3 din_ff4

data

ocki 25w [> r> { T

cock2(20MHz)
[

Tasks i@ x |
" Device Specific ;I
& [ Diagnostic
= I Custom Reports

o | Report Max Skew...
- | Report Net Delay.
! Report Metastability... I

= | Report Timing...

-l Report Timing Tree...

o | Report Minimum Pulse Width...
- M Report False Path...

= | Report Path...

-l Report Exceptions...

= | Report Bottlenecks...

-l Report Net Timing...

= | Report Skew...

Slow 1200mV 85C Model
MTEF Summary  Synchronizer Summary
| Source Node Synchronization Node Weorst-Case MTEBF (Years) Typical MTBF (Years) Included in Design MTEBF
1 din_fi2 din_ff3 Greater than 1 Billion Greater than 1 Billion Yes

N\

Typical © Worst £ MTBF (& Grater than 1Billion years &73D

Synchronizer Chain #1: Worst-Case MTBF is Greater than 1 Billion Ye;

10BELL E(C 1BEIXIRT—TIHFRELVSEIKRICRD. COMEIE
BERMEERD, COGEEFEREDILBENESN TS, CNELH RN
ENRRINTUVBRIEEE. BIEMEEIREZIEATIREL., HPER]

Chain Summary Statistics

Property
1 ’ Method of Synchronizer Identification
2  Worst-Case MTEF [years)

fRZciESEBILN AIEE,
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ey MES

e Stratix® 10 (Hyper-Register) Z{&F
,\I:IE_E’%

- Hyper-Register (&, JTYNRULD FF (CIRBDT28.

BEEUVEYbDT—-2

Add Enough Stages

-- Feeds adr_int

s adr,_|
tymd it
AN A

InverterMBEA SN SV LY MENBVWT—ANES -

adr

Add Enough Stages This Register Required
1o Keep Its Reset

—- Feeds aclr_int

ﬁ Feeds aclr_int ol LA

[T DT = DL

A AN FAN FAN

X X

adr -‘J 0 0 ._. X X X X X

operation 1 I) 1 0 adr 0 X X X 0

1 0 1 0 0 0 0 X X 0

0 0 1 X 0

Steady State Is Not Correct 0 1 1 0

1 0 1 1 1

0 1 1 1 1

Uldma

HELRD Y MEBK

Add Enough Staée:;

DUty DT 7

af )y MBRKICRDERENMEDIR AL 13D

Feeds aclr_int

|Feeds sclr

b1

—
N

m valid
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AT—MNIODETELE

e State Machine Processing / Safe State Machine DF¥TE /374

O Assignments -> Settings -> Compiler Settings -> Advanced Settings
(Synthesis...) KDEXTE

* Advanced Analysizs & Synthesis Settings ﬂ ¢ Advanced Analysis & Synthesis Settings 5[

Specify the settings for the logic options in your project. Assignments made to an individual nede or entity in the 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. Assignment Editor will override the option settings in this dialog box.
IR <<Filterss Show: Im ®, <<Filter=> Show: IA“ :I'
Narme: Setting: I;I Name: Setting: ILI
Pre-Mapping Resynthesis Optimization off Pre-Mapping Resynthesis Optimization Off
Remove Duplicate Registers On Rernove Duplicate Registers cn
Remove Redundant Logic Cells Off Remove Redundant Logic Cells Off
Report Connectivity Checks on Report Connectivity Checks On
Report Parameter Settings Gn Report Parameter Settings on
Report Source Assignments Cn Report Source Assignments on
Resource Aware Inference For Block RAM on Resource Aware Inference For Block RAM On
Restructure Multiplexers Auto Restructure Multiplexers Auto
SDC constraint protection off S coneimint orotaction Off
Safe State Machine off Safe State Machine j
Shift Register Replacement - Allow Asynchronous Clear Signal On Shift Register Replacement - Allow Asynchronous Clear Signal
State Machine Processing IAuto j State Machine Processing on
Strict RAM Replacement Strict RAM Replacernent Off
Synchronization Register Chain Length j;;":'lson Synchrenization Register Chain Length 2
Synthesis Effort Minirnal Bits Synthesis Effort Auto
Timing-Driven Synthesis One-Hot Tirning-Driven Synthesis On
Use LogicLock Constraints during Resource Balancing IJM“" Use LogicLock Constraints during Resource Balancing On -
User-Encoded
Descripticn: Description:

State Machine Processing Safe State Machine A\ aLTima 6
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THA>F1Y)

e Design Assistant
o A>7I)L® Quartus® Prime (& J—=FT1>J%F1vI32Y—)L( HDL D lint FIv/HERE
O MAX® 10 (FHR— b+
o EITHE
- WA INAIL5E T 4. Processing -> Start -> Start Design Assistant KD3E4T ( Standard Edition D5 )

- &BLNE. Assignments -> Settings &D
( Pro Edition ) Category: Design Assistant Rules Setting ([CC Enable Design Assistant execution .. ZF 1Y%
( Standard Edition ) Category: Design Assistant (CC Run Design Assistant during compilation ZF1v7

 Settings - 0T sample

Pro Edition Standard Edition

Category: Device/Board... Category:
General Design Assistant Rule Setings Generl
é Files Select Design Assistant rules Files Specify the potential design problems that you want the Design Assistant to check. You can choose to check the
& Libraries ~ Libraries design for individual problems, or a category of design problems.
b P Settings Stage | All T IP Settings

Ed Design Templates Design Templates ( n Design Assistant during compilation

. Optians ) ) ) 3

4 3" Operating Settings and Conditions Operating Settings and Conditions Select the rules you want the Design Assistant to apply to the project:

[+ ot : " .

1 C |ati P Setti } Compilation Process Settings
E:ﬁ ormpliation Frocess Setings Eilter | Name N ) h Design Assistant configuration rule names
5 EDA Tool Settings EDA Tool Setlings v lock

i i @\able Design Assistant execution during compilation Compiler Settings Cloc
. Rule C107: Gated clock should be implemented according to the Intel FPGA standard scheme
[ Design Assistant Rule Settings Timing Analyzer P 8
Rules: 'l__ﬁ I_"—:i i ) Rule C102: Logic cell should not be used to generate an inverted clock signal
Ivg Assembler . L Design Assistant Rule C103: Gated clock is not feeding at least a pre-defined number of clock port to effectively save
Name Description
i i TIENAT T2p LOGIC BNaTyzer Rule C104: Clock signal source should drive only clock input ports

& signal Tap Logic Analyzer RES-30010 |The reset signal that is generated in one clock domain and used in another clock domain is not synchronized & pl & < v & 4 putp

7| i L A Int ] - i i :
B Logic Analyzer Interface RES-30009  The reset signal that is generated in one clock domain and used in another clock domain is not correctly synchroni Oglc Anslyzerinterace Rule C105: Clock signal should be 2 global signal : 25

Power Analyzer Settings RES-30008  External reset signals not correctly synchronized Power Analyzer Settings Rule C106: Clock signal source should not drive registers triggered by different clock edges
RES-30007 | External reset signals not synchronized using two cascaded registers 55N Analyzer v Reset
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HDL =5 4>7%

e HDL MI—F1>%
o FESER
- RTL OEE3R(CEDTIE. Block RAM 12 DSP (CEIZ 5 L\VT— XD
O IR

4>7)L® Quartus® Prime ® RTL OF> L — MefERU TERuR

Verilog-HDL / VHDL OFFAMRBEIEE T Fae7AI2H5 Insert Template FR7A1>%2)wIU.
RAM 1° DSP 0T > T — Mai#EiR

ae Insert Template |
~ Language templates: Preview:
|nsert Tem plate %7’(]/ oL \ o 2 quar%us Pr“\me verﬂug Temg‘ﬂate G urite addr
‘“ Quartus Prime TC aul nate p_‘
f Timing Analyzer j__\/jl/_ h%f&?}? %2 ‘;rsmﬁng SA‘E’K:EIL‘?:‘—B parameter ADDR_WIDTH=6)
- | == -E 1 - systemverilog ca B
I EEImr T 0w & = frou fispoy) .
Verilog HDL input we, clk, )

1 // Quartus Prime Verl|ow=Pemplate iyt ) output [{DATA’WIDTH-1):0] g

2 // 5ingle port RAM wi th single read/write address Insert Template & RAMs and ROMs /7 beclare the Ra varia

3 [ <incle Por ¥ reg [DATAJMIDTH 1:0] ram[z *ADDR_WIDTH-1:0];

4 module si ng'l e_port_ram ) ‘ Z gtl PDrllR:h:‘ZL::"\ml.l:llEnTter;ls //g [ADDR_WIDTth ¢ he regis e ed read addre

5 #(parameter DATA_WIDTH=E, parameter ADDR_WIDTH=S) mple Dual Port RAM fingle cloc

6 simple Dual Port RAM (dual clock) aﬂways @ (posedge c1k)

= ( . ; - True Dual Port RAM (single clock) = begin /] write

7 input [(DATA_WIDTH-1):0] data, T Dua PortRAM st clocd ] < et

8 input [(ADDR_WIDTH-1):0] addr, - Single For: ROM X

9 input we, clk, DualPort ROM eng  adr-res <o adar;

9 0 -~ Mixed-Width Port RAM N

10 DUtpUt [(DATA—WIDTH J—) - 0] q ~ Using $readmemb and $readmemh o ﬁ %’ns is the nat?nra'l hehavmr m‘ the Terair?iwmgmgry m— jl/ |\D‘
11 ) H Bl Shift Registers // blocks in smsWe Port_mude
12 [ State Machines endmodule e b :%ngb
13 // peclare the ram variable 5 anthmetc / -

£ consiucs [ T »| Insert
Save Insert ‘ Close

2
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10-1. BFET /N1 A\ RIS @ PLL Cascading

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 |I/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 I/Os 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

D ALTIMA @


https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-10/ug-s10-clkpll.pdf#page=23
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-10/a10_handbook.pdf#page=89
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-10/c10gx-51003.pdf#page=80
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/max-10/ug_m10_clkpll.pdf#page=39
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-v/stx5_core.pdf#page=101
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-v/av_5v2.pdf#page=112
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-v/cv_5v2.pdf#page=87

10-1. BFET /N1 R/)\>RJwS @ PLL Cascading 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 (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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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-ii-gx/aiigx_5v1.pdf#page=129
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-iv/cyiv-5v1.pdf#page=95

10-2. 1—Y—H4 K : PLL Cascading

e |OPLL Intel FPGA IP Core User Guide

O https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/uqg 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/uqg altpll.pdf

O Cyclone 10 LP, Cyclone IV, Arria ll, 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

D ALTIMA  ©
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug_altpll.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/altera_pll.pdf
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Design Assistant 33557 /\4 ZHNEND : Stratix® 10, Arria® 10, Cyclone® 10 GX

W KDERE AFINEBERICHBNMNEL L, FiedFERA LOEEZ—FUVeEWe ETTERZE,

1. RERUIIETTRTY . FFAIR<ERFE I DL WEIIERI T 2L ZE0E T,

2. RERIFEKEEITBZENHNET,

3. AREROERCEAEZEBLTOWEITN . B—CARBERSPED, fHRNAERR IZT0RNHDELRES, B EFTT—IRUVERIINEENTT,
4. KERITEOER-TLWBEEE, 7. TOJ3ACBEUCERUEROFE(LDOVTE. EEEAEVNRETOTHSIUHT T ERLEE,

5. RERIRZEF I IROMBNIRERI T, REETHERICRZEEE. JEROBRIEHDE TTHIAESW,
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