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1. [FL&HIC

CDEFHEI, 127I)L° Quartus® Prime BAFY IR 7D Power Analyzer Tool Z{EFLT 41> 7 IL° FPGA M
HEBNRBUVEREBLIETOREFIEERESRLI-EDTT,
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No. ‘ R ‘ MR

1 4 > T JL ® Quartus® Prime ATIL® FPGA DIN—KR I T7#FAHKT 5=HDY—ILT
Standard Edition ERS
(LAF%. Quartus® Prime) ZDEHTIEL, 12T IL® Quartus® Prime Standard Edition 22.1
#FERALTWET,
2 Questa* - Intel® FPGA Starter AT IL® FPGA |ZEEE T HHIBRIEDENELXTERT H1=0
Edition 2. B ERTSE DI 2L—23 T BEBDIRELVER

ST A3 aL—3r-Y—ILTY,

ZDEHTIE. 12T IL® Quartus® Prime Standard Edition 22.1
2% LT= Questa* - Intel® FPGA Starter Edition 2021.2 Z{#FH

(LAB%. Questa* - IFSE)

LTWhET,
3 FHALHUTIL ZOEHTIE. THAUH T ILEFERALTY—ILDIREFIE
L TLETD,

(AR, TH 1 1l)
THAH T ILD Quartus® Prime 7—hA4 T I7 1)L

power_analyzer_sample_rtl_sim_finished_v221.qar
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3. Power Analyzer Tool DRVEFIE

Power Analyzer Tool MDIEMEEEMT HRTIZ. COBERIH T HIREFIEOBIBEHRBALI- &R, BIRIEFIRZE
SREALET

3-1. #REFIEDREE
COEHTHEATEITHAUAICENT, UTOEEREBR TR TEAELET,
®  Analysis & Synthesis
® RTL ¥3al— 3> (Nativelink Z{EALTEM)
o E -THAY
® ARAIUJHIK (sdc) MEEHE Quartus® Prime OV DER
LIBROGREATIE, RYICREFHDETERE DHEREIT oK. TOERDIAV/NA)L-TO—TRELLGD

Ea—]

BEERATYT N ATy T TEHBALEY .

O it
- Power Analyzer Tool (&, BCEERHRMNSE T RICEITRIRETY

- Analysis & Synthesis 7Z1FHDM& T L= CTEITT H&. T5—F4LFET,

3-1-1. FRERNBDHER

Quartus® Prime ZEEIL T, THAUBIDT—HATI7A4IIVEREELT-#. i 3-1 AR TULE=EREIZHL
T FELGRTERNBTEERLTLEFET,

Tools *—a1— = Options ZZIRLET .

& Quartus Prime Standard Edition
Eile Edit View Project Assignments Processing EEEIE} Window Help

Run Simulation Tool »
= top_design o aZ o
y —
» P> EDA Netlist Writer = Customize...
S,
« :
® License Setup..
@ | All 0| A A M Filter
3 O Install Devices...
= Type ID File Line Message
[ successfully restored "E:/wk/wk221_std/pppa/power_analyzer_sample_rt
n Generated report 'ton desian. restore. rpt'
v s e =
[(® 3-1] /RERBDHESE O
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= EDA Tools Options % #iRL . [EIE4A EDA Tool 0D Questa Intel FPGA (DT

[Z Questa* - IFSE DFEETOT S LIT7AIVRFESNT=THILE—/IRREH/ELET . CEHD/\Ya>D(>

AM—JVIREBIZE U=/ SR %

)

HE e

LTS, (| 32 35)

(Quartus® Prime 4> Ak—JL* 74 LA —)/questa_fse/win64

& Options

Category:

¥ Geperal
I EDA Tool Options I
Fonts
Headers & Footers Settin
Internet Connectivity
Libraries
IP Settings
IP Catalog Search Lot

Design Templates
License Setup
Preferred Text Editor
Processing
Tooltip Settings
¥ Messages

Colors

Fonts
¥ Text Editor

Colors

Fonts

Autocomplete Text

Specify the directory that contains the tool executable for each third-party EDA tool:
EDA Tool Directory Containing Tool Executable
Precision Synthesis
Synplify
Synplify Pro
Active-HDL
Riviera-PRO
ModelSim

QuestasSim

IQuesta Intel FPGA fintelFPGA/22.1/questa_fse/winc4 I
=

A s

INZADEBRETORVMES.

[E 3-2] BERNEOHER Q)

#ihd B 3-1-3 DIRET, I5—%FRELFET .

Assignments *—1— = Settings Z#RIRLE T,

~

Project Navigator

& Quartus Prime Standard Edition -

File Edit View Project ESSEQIuENE] Processing Tools Window Help

®

2 Device...

1
7 Settings... Ctri+Shift+E

I 9 Assignment Editor Ctrl+Shift+A

r

J O Pin Planner

crrl+shift+N

Cvuclone \I* SCERATE?2TCT

(X 3-3]
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Settings [EEI0) EDA Tool Settings => Simulation &Y. F&EFHDABHLUTDESYNEHETELET .
® Tool name ... Questa Intel FPGA

® Compile test bench ...top_design_tb

RIZ, BBID [Test Benches...| REAED)vILET .

7 Settings - top_design

Category: | Device/Board... ‘
General simulation |
Files Specify options for generating output files for use with other EDA tools.

Libraries
IP Catalog Search Locations
Design Templates Run gate-level simulation automatically after compilation
~ Operating Settings and Conditi
Voltage EDA Netlist Writer settings
Temperature
~ Compilation Process Settings Eormat for output netlist: | Verilog HDL h Time scale: |1 ps e
Incremental Compilation
|= EDA Tool Settings | Output directory: |simulation/questa
2e ntrnyymhesw Map illegal HDL characters Enable glitch filtering
Simulation
Board-Level Options for Power Estimation
¥ Compiler Settings
VHDL Input Generate Value Change Dump (VCD) file script | Script Settings...
Verilog HDL Input
Default Parameters Design instance name:
Timing Analyzer
Assembler
Design Assistant More EDA Netlist writer Settings...

Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings

Nativelink settings

None

SSN Analyzer
®) Compile test bench: m '0

Use script to set up simulation:

Script to compile test bench:

More NativeLink Settings... Reset

4 3 OK Cancel Apply Help

[ 3-4] BHENEOHR @

]
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Test Benches EIEINCENTR. Existing test bench settings DRI RNT Y TEINTWSEBE/\1S51kLTZ

&, [Edit]) KRR ED)VILET,

7 Test Benches X

Specify settings for each test bench.

Existing test bench settings:

Name Top Level Module Design Instance Run For

top_design_tb  |top_design_tb NA

OK

Test Bench File

o design

New...

Delete

b

Cancel

Help

[ 3-5)

BERBOHR

Edit Test Bench Settings BIEINFEEILT=5. SREFADHNBNUTDESYMEHERLET,

® Test bench name ... top_design_tb
Top level module in test bench ... top_design_tb

[
®  Simulation period
[

Test bench and simulation files ... File Name [Z top_design_tb.v HM3&7&

... Run simulation until all vector stimuli are used D\ Z

7 Edit Test Bench Settings X

Edit test bench settings for the selected test bench.

Test bench name: ‘top_design_tb

Top level module in test bench:| top_design_tb

Use test bench to perform VHDL timing simulation

Design instance name in test bench: |[NA

Simulation period

@ Run simulation until all vector stimuli are used

End simulation at: 5

Test bench and simulation files

File name: Add
File Name Library HDL Version Remove
top_design_tb.v Default
Up
Down
Properties...
OK Cancel Help
[ 3-6] HENBEOHS
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BE. Assignments »*—1— = Settings Z1EIRLET .

Dr\

Project Navigator

& Quartus Prime Standard Edition -

File Edit View Project BEEHEQIMENE] Processing Tools Window Help

v Cyclone V: SCEBATF27C

* Device...

Ctri+Shift+E

’ Settings...

é Assignment Editor Ctri+Shift+A

' 6 Pin Planner Ctri+shift+N

¥ ¥

Settings |E|
®  dpram_func_block.qip
dot_product.v
counter.v

top_design.v

top_design.sdc

4 Settings - top_design

Category:

General
Files
Libraries
¥ IP Settings
IP Catalog Search Locations
Design Templates
~ Operating Settings and Conditi
Voltage
Temperature
~ Compilation Process Settings
Incremental Compilation
~ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
~ Compiler Settings
VHDL Input

(& 3-7] RERBOHE )

EE®D Files 773" —%EE&RE. UTDIT7AIUAER (EFRE) ShTOSHRERELET,

. ThIBERETH /> (RAM:Simple Dual Port)
. TR T YA (REEER: NE)

. TEREBT YA (A 2—[EER)

. LR T A

.SDC F7A1JL

— O X

Device/Board...

Select the design files you want to include in the project. Click Add All to add all design files in the
project directory to the project.

File name:
o

File Name

¥ [ dpram_func_block.qgip
dot_productyv
counter.v
top_design.v
top_design.sdc

Add

K || AddAll
Type Library Design Entry/Syn  pomove
IP Variation File (.qip) <None>
Verilog HDL File <None> Up
Verilog HDL File <None>
Verilog HDL File <None> Lawn
Synopsys Design Constraints File <None> Properties

[& 3-8] &
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Assignments *—1— = Pin Planner Z:#iRLE T,

& Quartus Prime Standard Edition -

File Edit View Project EESEGINENS Processing Tools Window Help

® Device..
O r T ¥ 4
/ Settings... Ctrl+Shift+E -
g
RS R T : ggssignmentEdimr Crl+shift+A
{ & Pin Planner cirl+ShifteN 0

#v Cyclone V: 5CEBA7F27C7|

Remove Assignments...
* top_design '®

I, Back-Annotate Assignments...

(X

39] BENEOHER O

Cyclone®V T /3R 5CEBA7F27C7 IZRLT.EXFTHAUDTHON TSI EERERLET,

@ Pin Planner - -
File Edit View Processing Tools Window Help EEE.CN .
— [Report te® . . Pin Legend
- Report not available Top View - Wire Bond Symbol Pin Type =
- Cyclone V - 5CEBA7F27C7 O userio
. User assigned I...
¥ e === [ ] Fitter assigned I...
s ® 1 23456 7 8 9101112131475 16 17 18 19 20 21 22 23 24 25 26 [ ] Unbonded pad
Al 2 oo L@Pocaoa@®a =naopoaaoaa A @  Reserved pin
8K AL @po@oaeP o ommopoo@als (E)  DEV_OE
| 0 m® 0 oxp @0 00000 Qo @oc @ DIFF n
D Esp oo o@®a=na Q Qo Q0 Qap P @O = -
E| o @B oo 0o ococoooc@OD o DFEp
Fl fFaaq D DaQQD ©0QDQD  qw=na@o@F E_’ DIFF_n output
G| 0o oo  LHEwp=n 0 oafd oPOc e DIFF_p output
H| p spoocollnpp €s0@ocOPOO |+ @ nq
1| AoQ ®e: - ce000@0: ®  bas
K 000l s® o @ o I« @®  bass
L: A afe ©0 Dep s D gl CLK_n
| 0o 515 HOo @O0 LK p
_ N o Ire s POOOo L otherpLL
B2 | Groups | Report " H _Oonm BOOO =0OF © MSELO
R A 00006 J JNCK < 1o Yo Yol @ MseL
B Hes | A 000 ONE _© © HN00-0- o
A Early Pin Planr™ Uv ﬂoﬂ@@! eﬁﬁﬁ Oﬁ@D @ 0@15 y /'_ MSEL3
[ p— v cODOoMOCO COPMo6OOD v ©  CONF DONE
- wl 10 0000°0000 00 _oPDOw oo
B Export pin Y| 00000 O0CHH-0CO: ODOO =
2 e op 0@ @o@LoOOOO O ©  nce
I pin Finder... 28| @ PO OO ® L. AOO= &  nconre
7 I Highlight Pins ac| Cm@00 _ DOOG-OOOO OO0 |« O T
£ 1/0 Banks | FO@@0cOOOD 00D DOROG PR @ T
B3 VREF Grou A ©@ ODOD - NOOO ONEO -V @& Tms
% Edges e - 0000 0000°:0000 000D |~ & o
i 172 3 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26
RSN S e oo
q » & Other dedicate... -~
% Named:* ~ | %» |Edit X Filter: Pins: all >
Node Name Direction Location 1/0 Bank 'VREF Group 1/O Standard Reserved Current Strength Slew Rate Differer™
© acr unknown PIN_T21 5B B5B_NO 2.5V (default) 12mA (default)
@ ck unknown PIN_P20 5B B5B_NO 2.5V (default) 12mA (default)
€ clk_50mhz Unknown PIN_T22 5B B5B_NO 2.5V (default) 12mA (default)
4 clk_62_5mhz Unknown PIN_R20 5B B5B_NO 2.5 V (default) 12mA (default)
© clk_mult unknown PIN_P12 3B B3B_NO 2.5V (default) 12mA (default)
€ clken unknown PIN_H22 BA B6A_NO 2.5V (default) 12mA (default)
€ counter[59] Unknown PIN_AD10 4A B4A_NO 2.5V (default) 12mA (default)
4 counter[58] Unknown PIN_U12 4A B4A_NO 2.5 V (default) 12mA (default)
o 4 counter{57] Unknown PIN_AF11 4A B4A_NO 2.5V (default) 12mA (default)
E © counter[56] unknown PIN_AE10 4A B4A_NO 2.5V (default) 12mA (default) -
4Kl 3
0% 00:00:00

[E 3-10]
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3-1-2.VCD F7AIVEERT S
Assignments *—1— = Settings Z:&IRLFET,

& Quartus Prime Standard Edition -

File Edit View Project EESEEQINENEY Processing Tools Window Help

* Device...

0O r=

Project Navigator

7 Settings... crrl+shift+E

é Assignment Editor Ctri+shift+A

‘ @ Pin Planner Ctri+shift+N

+% Cyclone V: SCEBAVF27C

[ 3-11] VD 7ML EERTHFIE O

Settings [EIEI() EDA Tool Settings = Simulation X'). Simulation E[Ed) EDA Netlist Writer settings |Z%
LT.UTDIEBICFIVIEZANT, HEEEMLET,

® Map illegal HDL characters

® Enable glitch filtering

®  Options for Power Estimation @ Generate Value Change Dump (VCD) file script
® Point:

Generate Value Change Dump (VCD) file script 2Z7S 32kl VCD 7/ IVEREITIAY ) TREERL
LFET,

FEOERER®. BRID [Script Settings...] RAED)VILET,

Settings - top_design

Category: Device/Board...
General
Fil - - : . g
L::rsa"es Specify options for generating output files for use with other EDA tools.
¥ IP Settings
EWNE Jool name: Questa Intel FPGA v.
IP Catalog Search Locations
Design Templates Rup gate-level simulation automatically after compilation
¥ Operating Settings and Conditis
Voltage EDA Netlist Writer settings
Temperature
~ Compilation Process Settings Format for output netlist: Verilog HDL = Time scale: 1 ps >
Incremental Compilation
~ EDA Tool Settings I Output directory: simulation/modelsim
Design Entry/Synthesis - - E——
v Map illegal HDL characters V' Enable glitch filterin
Simulation [ P Wiegat ] [ £ g e
Board-Level Options for Power Estimation
~ Compiler Settings
VHDL Input [ Vv Generate Value Change Dump (VCD) file suipxl Script Settings...
Verilog HOL Input )
Default Parameters Design instance name:
Timing Analyzer

[ 3-12] VCD J7A/ILEERT5FIE Q)
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Script Settings TEIEIZFHULNT, All signals Z:ERL. [OK] REVED)vILET,

7 Script Settings X

Specify options for the script file.

Signals to be included in the VCD file

@ All signals

All signals except combinational lcell outputs

OK Cancel Help

[E 3-13] VD 7ML EERTHFIE Q)

Options for Power Estimation @) Design instance name 1%, dut EASILET,

Options for Power Estimation

V' Generate Value Change Dump (VCD) file script

Design instance name:

Script Settings...

dut

[ 3-14] VCD 7 ILE.RT 5FIE @)

Simulation EJEDNATIZHS [Applyl R ED)9ILET,

Settings - top_design

Category:

4

1

]

4

Ll

General
Files
Libraries
IP Settings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditi
Voltage
Temperature
Compilation Process Settings
Incremental Compilation
EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

Specify options for generating output files for use with other EDA tools.

Tool name: | Questa Intel FPGA

Run gate-level simulation automatically after compilation
EDA Netlist Writer seTtings

Eormat for output netlist | Verilog HDL b Time scale: |1 ps
Output directory: simulation/modelsim
V| Map illegal HDL characters V| Enable glitch filtering

Options for Power Estimation
Vv Generate Value Change Dump (VCD) file script | Script Settings...

Design jnstance name: |dut

More EDA Netlist Writer Settings...
NativeLink settings
None
® Compile testbench:  top_design_tb

Use script to set up simulation:

Script to compile test bench:

More NativeLink Settings...

OK

Cancel Help

Device/Board...

¥ | |Test Benches...

Reset

[E 3-15] VD J7AILEERTHFIE O
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MACNICA
I TELEEEmARTINET ., ZITIL. [0K] REVEI)VILET,

& Quartus Prime

o The design instance name, dut, in Options for Power
Estimation box does not match the instance name, NA,
specified in your test bench. The Value Change Dump file
(VCD) file generated using NativeLink simulation will not be
accurate.

[ 3-16] VCD 7 ILEERTHFIE 6

ZRIZ. [More EDA Netlist Writer Settings) 7R3> %4') v LET,

# Settings - top_design = O X

Category: Device/Board...
General simulation |
Files

Libraries Specify options for generating output files for use with other EDA tools.

¥ IP Settings

) Tool name: Questa Intel FPGA i
IP Catalog Search Locations
Design Templates Run gate-level simulation automatically after compilation
¥ Operating Settings and Conditi
Voltage EDA Netlist Writer settings
Temperature
~ Compilation Process Settings Eormat for output netlist: | Verilog HDL - Time scale: |1 ps hd
Incremental Compilation
~ EDA Tool Settings Output directory: simulation/modelsim
. hesi
D_e5|gn I.EntryISynt ests V| Map illegal HDL characters V| Enable glitch filtering
Simulation
Board-Level Options for Power Estimation
~ Compiler Settings
VHDL Input V| Generate Value Change Dump (VCD) file script | Script Settings...

Verilog HDL Input

Default Parameters
Timing Analyzer
Assembler
Design Assistant More EDA Netlist Writer Settings...
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

Design instance name: |dut

NativeLink settings
None
® Compile test bench: top_design_tb ¥ | | Test Benches...
Use script to set up simulation:

Script to compile test bench:

More NativeLink Settings... Reset

q » OK Close Apply Help

[ 3-17] VCD J7A/ILEERT5FIE @)
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Generate functional simulation netlist DXEZ% ., TILE I A=a—kY ON Z&ERLFET,

& <<Filter>>

Name:
Architecture name in VHDL output netlist

Bring out device-wide set/reset signals as ports

Do not write top level VHDL entity
Flatten buses into individual nodes

Generate functional simulation netlist

Maintain hierarchy

Truncate long hierarchy paths

Descrip:

Disable detection of setup and hold time violations in the input registers of bi

Generate third-party EDA tool command script for RTL functional simulation

Generate third-party EDA tool command script for gate-level simulation

Specify the settings for the EDA Netlist Writer options in your project.

Generate Verilog/VHDL netlist for functional or timing simulation with EDA simulation tools. When this option is 'On’,
the EDA Netlist Writer does not generate a Standard Delay Format Qutput File (.sdo). If the device does not support
timing simulation, then only the functional-simulation netlist is available.

Show: | All =
Setting:
structure
off
rectional pins Off
off
Off
On =
s
Off
Off
off
off
off
Reset
Reset All
p—
‘m’ Cancel Help
——

[OK] KRB %ED1) 9L, Settings EIEIZxT DRELTHRTLET,

3-18) VCD J7AILE%ERKT BFIE

Category:

General
Files
Libraries
IP Settings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditit
Voltage
Temperature
Compilation Process Settings
Incremental Compilation
EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

l

l

«

El

Ll

Specify options for generating output files for use with other EDA tools.

Tool name: | Questa Intel FPGA

Run gate-level simulation automatically after compilation
EDA Netlist writer settings

Format for output netlist: | Verilog HDL - Time scale: |1 ps
OQutput directory: |simulation/modelsim
v Map illegal HDL characters « Enable glitch filtering

Options for Power Estimation
V| Generate Value Change Dump (vVCD) file script | Script Settings...

Design instance name: dut

More EDA Netlist Writer Settings
NativeLink settings
None
® Compile test bench: | top_design_tb

Use script to set up simulation:

Script to compile test bench:

More NativeLink Settings...

‘ OK ’ Close

Device/Board..

~ || Test Benches...

Apply

Reset

Help

3-19] VCD F7AIVEERTAFIE O
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MACNICA m—————
Processing »*—1— = Start Compilation ZZERL T, Z)L-a /M ILEEFTLET,

& Quartus Prime Standard Edition -

File Edit View Project Assignments JH{l=:E0]4 Tools Window Help

Stop Processing Ctri+shift+C

Or= r top_de

Start Compilation Ctri+L

Project Navigator #% Hierarchy o

Analyze Current Eile
Entity:Instance

Cireloma VI ECCDATCITOT

[ 3-20] VCD J7A/ILELERT 5FIE

Start

EDA Netlist Writer =T/ JLIIEFEIZ{T4o11. Timing Analyzer DRAAZI T EITIZKBEA3IU T ER
PEWCEDHERTEET,

& Quartus Prime Standard Edition - O
File Edit View Project Assignments Processing Tools wWindow Help Search Intel FPGA o
Or r top_design v LG FEFES @ADE 9
Project Navigator # Hierarchy v _REE® @tup_design.v X (= Compilation Report - top_design X
Entity:Instance Table of Contents a Flow Summary
» ion B y
+* top_design 59 Flow Setings Flow Status Successful - Wed Mar 22 11:46:23 2023 =)
EH Flow Non-Default Global Settings Quartus Prime Version 22.1std.0 Build 915 10/25/2022 SC Standard Edition
EH Flow Elapsed Time Revision Name 1op_design
4 r B8 Flow OS Summary Top-level Entity Name top_design
Famil: Cyclone vV
Tasks Compilation ~ =@ ® EJ Flow Log - 4 ﬁzEBA7F27C7
) 4 Analysis & Synthesis evice
Task Time » Fitter Timing Models Final
~ P Compile Design 00:01:42 Logic utilization (in ALMs) 67 /56,480 (<1%)
’ Assembler Total registers 140
» P> Analysis & Synthesis 00:00:23 » -
» B Fiter (lace & Roure) 000040 Timing Analyzer Total pins 2241336 (67 %)
itter (Place & Route, :00: i i
3 EDA Netlist Writer Total virual pins o
» P Assembler (Generate progra.. |00:00:13 © rlow Messages Total block memory bits 256 /7,024,640 (<1 %)
» P Timing Analysis 00:00:15 © Flow Suppressed Messages Total DSP Blocks 8/156(5%)
* P> EDA Netlist Writer 00:00:02 Total HSSI RX PCSs o
B it Setings Total HSSI PMA RX Deserializers 0
& X Tortal HSSI TX PCSs o
Program Device (Open Programm.. Total HSSI PMA TX Serializers 0 -
4 K yoa] - 3
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3-13. F—hLR)L- 22— 3V DENE

Tools *=a1— = Run Simulation Tool = Gate Level Simulation Z&iRLET,

W Quartus Prime Standard Edition -

File Edit View Project Assignments Processing MEIE| Window Help

Run Simulation Tool

Or top_design

%, Launch Simulation Library Compiler
[Pl (R gy Elulieiarchy T aEex *& | aunch Desien Space Fxplorer 1| p_design X

(K 3-22] ¥—hLAJL-3aL—avDERE 1)

Questa* - IFSE ANEEEIL ., " —FL AL 2aL—aUNHEIMIZEITESNET,

(Quartus® Prime BITERESN =R D) FTEMNEITEN. Questa*- IFSE DFZE) ~ Compile ~ Load ~ Simulation ETH—
FEOI7O—NEBMIZITHONET,)

® Point:
VCD 7 ILIE. CORERBETERSINET,

i-3-28-9| i &Ll IEELE Y
N B A B e- € B | sen = B8 & 1 B
K53 sm - Defauit + &Y x| |§aobyects
¥ nstance Desgnunt_| | viiame
-l top_deson top_deson...
2 mt_cperand top cesgr
2 DPRAM_wrte tep_oesgr
o DPRAM read top_desgn
e top,_ desgn
t0p_sesgr
& o0 top_gesgn
& =1 top_design.
= o _dewn
3 oo _sesap
@ # top_desgn
= o desep
? @ op_esey
@ = top_desgn
= top_dessy
& = top_sesgn.
@ = on_desgn
top_gesgn
o _esap
top_desgn
sl
-

R — | | Pp—
- e PR i

Y Transcrpt

Jhow: 558,008,001 ps Delta: 2 s iop_desgn_t Ops to 12712170258

(K 3-23] ¥—hLAR)L-P3aL—2avDERE Q)

® Point:
T—bhLAR)L-22aLb—2 3> (d, Fitter (BREECHR) #& T 1. EDA Netlist Writer ZEHELI=FRIZHERK
SNBH—FLAR)L-3aL—aVBADRYMN) RS PREF vo) ZEALET,

@ Note:
*vo 74U, Verilog HDL [AITDHYR)ARTY , VHDL []F[E *vho AEEELET , CHLIFUT
DIANFT—RIZEFSINET,
//<Quartus® Prime AT x4k 74 LA —>/simulation/questa

]
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MACNICA

ZOEHTIE, D2 aL—aViERICEALTOERITEIZL., UEEDIaL—a E Bl TR T 5%
TOFEE TEBEHLET .

Quesa* - IFSE @ Simulate *=1— = Break ZiEIRLET,

Questa Intel Starter FPGA Edition-64 2021.2

File Edit View Compile Simulate Add Wave Tools La
-3 & 4| DesonOptmizaton... 'EJ
Start Simulation.. ]
ColumnLayout [Default |  Runtime Options... w|
A-A-G@E-F[| " d
| Step L
Restart... J ’\’
sim - Default —————— = || Break Dbjects —
Vllnstance | Enad simulation :ame
-4 top_design_tb top_design... m

(B 3-24] 5¥—hFLAJL-32L—avDERE )

Simulate *=31— = End Simulation Z&RLET,

Questa Intel Starter FPGA Edition-64 2021.2

File Edit View Compile Simulate Add Wave Tools

——]

2. & g Desonoptmzaton.. | B
Start Simulation...
ColumnLayout |Default Runtime Options...
3 2 =% = R LS
B-B-F@F-F|| *n |
Step 3
Restart... J r
sim - Default —— 3
¥|Instance
B top_design_tb

2l mult_operand

(B 3-25] 5¥—hFLAJL-3aL—avDERE @)

LTOEENRTRSNT =D [/ELYY)] RE2 %)y, Questa* - IFSE & TLET,

End Current Simulation Session

9 Are you sure you want to quit simulating?
>

Caw ) _woam |
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3-1-4. Power Analyzer Tool MDE4T

Quartus® Prime MDA EEIZRY. Processing »*=1— = Power Analyzer Tool Z%&RLET

& Quartus Prime Standard Edition -

File Edit View Projead Assignments JH@UEE=GIA Tools Window Help
Stop Processing Ctri+Shift+C o
Or= I top_de & ¥[8
P Start Compilation ctrl+L
Project Navigator a% Hierarchy Analyze Current File brt - top |
Entity:Instance strt » m
Cycl V:5CEBATF27CT e s . <<F
o tycons Update Memory Initialization File & <<F
b BB top_design ‘& . e
& Compilation Report ctrl+R oW
- . . Quartuy
Dynamic Synthesis Report .
[ ——— Revisior|
7 # Power Analyzer Tool Top-lev|
it SSN Analyzer Tool Family
ITasks Compilation — Y Device
4 Analysis & Synthesis
Task N ey Timing

[ 3-27] Power Analyzer Tool MET @)

Power Analyzer Tool EIEAEEILET

& Quartus Prime Standard Edition -
File Edit View Project Assignments Processing Tools Window Help

Or= r top_design | L E B PEEL AV E o

[Project Navigator| #v Hierarchy v af@® Power Analyzer Tool X

Entity:Instance
Input file
#» Cyclone V: 5CEBA7F27C7
b B top_design ™ Use input file(s) to initialize toggle rates and static probabilities during power analysis

Add Power Input File(s)

output file

Write out signal activities used during power analysis

Tasks Compilation - =@Be® e
Task
~ P Compile Design Early Power Estimation File
» B Analysis & Synthesis
b B Fitter (Place & Route) ‘Write out Early Power Estimation file
» B Assembler (Generate programmir Output file name:
» B Timing Analysis
» B EDA Netlist writer

Default toggle rates for unspecified signals
W Edit settings

Default toggle rate used for input 1/ signals: |12.5
& Program Device (Open Programmer)

% -
Default toggle rate used for remaining signals
Use default value: 125 %
) Use vectorless estimation
Cooling Solution and Temperature...
0%
00:00:00

 start Stop @ Report

4 »
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Power Analyzer Tool Z{# L=/ TIL° FPGA HEBEHRTEBY

Input file 0D Use input file(s) to initialize toggle rates and static probabilities during power analysis |ZF %
AL, [Add Power Input File(s)] R32%E2")vILET .

Input file

Power Analyzer Tool X

Output file

Add Power Input File(s)...

V| Use input file(s) to initialize toggle rates and static probabilities during power analysis I
=

[ 3-29] Power Analyzer Tool MET )

Settings [E|E Power Analyzer Settings 777 3')—DEEAEILI=5. BREID [Add] REIVEI)VILET,

4 Settings - top_design

Category:

General
Files
Libraries
¥ IP Settings
IP Catalog Search Locations
Design Templates
¥ Operating Settings and Conditii
Voltage
Temperature
¥ Compilation Process Settings
Incremental Compilation
¥ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
¥ Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

Power Analyzer Settings

Select the power analyzer options.

Run Power Analyzer during compilation

v Use input file(s) to initialize toggle rates and static probabilities during power analysis

Input File(s)

File Name Type Entity VCD Start Time =~ VCD En

4

V| Perform glitch filtering on VCD files

Write out signal activities used during power analysis
Output file name:

Write signal activities to report file

Write power dissipation by block to report file

Default toggle rates for unspecified signals
Default toggle rate used for input I/O signals: |12.5
Default toggle rate used for remaining signals
Use default value: [12.5 %Yo

®) Use vectorless estimation

OK

Yo

Cancel

Apply Help

| Device/Board... |

Edit...

Remove

[ 3-30] Power Analyzer Tool MET @)
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#2BL1= Add Power Input File EE HARID [...]1 REED)vILET,

7 Add Power Input File

Add new power input file and set properties.

File name: @

Entity: [top_design || |

Simulation period
Signal Activity File
® VCDfile
Limit VCD period
Start time: ns

End time: ns

OK Cancel Help

[ 3-31] Power Analyzer Tool ®ET (5)

UTDIAIE —IZERSN TS VCD 77/ ILEEIRLET,

//<Quartus® Prime ATk J4 LA —>/simulation/questa

Select File
«— ~ 1 « simulation * questa v (@] questal)i& = PR
B~ HLIALY- =~ T @
w pC ~ o &m B0 et o
B 3D ATVIIE gate_work 2023/03/22 11:54 T4 IANAT -
& Fovn-g | ] top_designved 2023/03/22 11:56 VD J74 )b
[ I
& FFadvh
= FoFy
B r7r
b z1-9wy
%9 Windows (C)
w. Extreme SSD (D: wllz 5
T74 L& (N): |top_design.vcd v | Power Input Files (*saf *ved)
—
( =o D wva
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File name |Z VCD 774 ILE&DRTRENT=5, [OK] RIVED )y ILET,

¢ Add Power Input File

Add new power input file and set properties.

File name:| simulation/questa/top_design.vcd |

Entity: |top_design | |
Simulation period
Signal Activity File
® VCD file
Limit VCD period
Start time: ns

End time: ns

Cancel Help

[ 3-33] Power Analyzer Tool MZET (7)

Power Analyzer Settings EIE® Input File(s) |Z.VCD T7A ILINEFIN TSI EFMHEELET,

7 Settings - top_design

Category: |DevicelBoard...|
General Power Analyzer Settings
Files Select the power analyzer options.
Libraries
¥ IPSettings . Run Power Analyzer during compilation
IP Catalog Search Locations
Design Templates V| Use input file(s) o initialize toggle rates and static probabilities during power analysis
¥ Operating Settings and Conditi )
Voltage Input File(s)
Temperature . 5
* Compilation Process Settings Elleibiame 1L DLy Add
Incremental Compilation I simulation/questa/top_design.vcd I Value Change Dump File top_design -
~ EDA Tool Settings —
Design Entry/Synthesis Remove
Simulation
Board-Level
~ Compiler Settings q S
VHDL Input
Verilog HDL Input | Perform glitch filtering on VCD files
Default Parameters
Timing Analyzer Write out signal activities used during power analysis
Assembler
Design Assistant QOutput file name:

Signal Tap Logic Analyzer o - 5
. Write signal activities to report file
Logic Analyzer Interface

Power Analyzer Settings Write power dissipation by block to report file

SSN Analyzer
Default toggle rates for unspecified signals

Default toggle rate used for input 1/O signals: 12.5 Yo =
Default toggle rate used for remaining signals
Use default value: 12.5 %

@ Use vectorless estimation

4 » OK Cancel Apply Help

[X 3-34] Power Analyzer Tool MZELT
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RIZ,UTOEBIZFIVvIZAN, BRIERELFT,
®  Write signal activities to report file

®  Write power dissipation by block to report file

# Settings - top_design

Category: |Device;’Board...|
General
Files Select the power analyzer options.

Libraries
7 IPSeuings . Run Power Analyzer during compilation
IP Catalog Search Locations
Design Templates v Use input file(s) to initialize toggle rates and static probabilities during power analysis
¥ Operating Settings and Conditi .
Voltage Input File(s)
Temperature File Name Type Entity Add
~ Compilation Process Settings ——
Incremental Compilation simulation/gquestaftop_design.ved Value Change Dump File top_design ™
~ EDA Tool Settings —
Design Entry/Synthesis Remove
Simulation
Board-Level
~ Compiler Settings 7 Y
VHDL Input
Verilog HDL Input V| Perform glitch filtering on VCD files
Default Parameters
Timing Analyzer write out signal activities used during power analysis
Assembler
Design Assistant Output file name:

Signal Tap Logic Analyzer
Logic Analyzer Interface

Power Analyzer Settings V| Write power dissipation by block to report file
SSN Analyzer

/| Write signal activities to report file

Default toggle rates for unspecified signals

Default toggle rate used for input I/O signals: |12.5 Yo hd

Default toggle rate used for remaining signals

Use defaultvalue: [12.5 %

® Use vectorless estimation

4 » OK Cancel Apply Help

[ 3-35] Power Analyzer Tool MET (9)

ZDEHTIL. Default toggle rate used for input I/O signals (/0 E> DR JL-L—k) % 12.5 ((XRAHFEHE)
IZH8ELFET , F1=. Default toggle rate used for remaining signals (/0 E>LSNDEL DRI JL-L—BK) I Use
default value Z3E4RL . 12.5 (RRIVGHEEHE) ITHEELE T

DIENAL 1dp LUEBIL AlldLy 221
Logic Analyzer Interface

Power Analyzer Settings v write power dissipation by block 1o report file
SSN Analyzer

v Write signal activities 1o report file

Default toggle rates for unspecified signals

Default toggle rate used for input 1/O signals: 12.5 %Yo s

Default toggle rate used for remaining signals

@ Use defaultvalue: 12.5 %o v

Use vectorless estimation

[E 3-36] Power Analyzer Tool MDEFT

LERDEREIER T LI=5. [Apply] = [0K] DIBBETRELED) L., Settings BEEZEIO—ALET,
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Power Analyzer Tool EIEIZERY . [Cooling Solution and Temperature] 1R3> %) vHILET,

Power Analyzer Tool X
Input file

v Use input file(s) to initialize toggle rates and static probabilities during power analysis

Add Power Input File(s)...

Output file

‘Write out signal activities used during power analysis

output file name:

Early Power Estimation File

‘Write out Early Power Estimation file

output file name:

Default toggle rates for unspecified signals

Default toggle rate used for input 1/O signals: |12.5 Yo =

Default toggle rate used for remaining signals

®) Use default value: |12.5

% -
Use vectorless estimation
I Cooling Solution and Temperature... I
[ 0%
00:00:00
" start Stop ‘v-)erolt

[ 3-37] Power Analyzer Tool MZE{T (1

Settings [EIE Temperature 173")—DEEAEEIL. LG REFRHEIEET SN AIREICLGYET,
COENTIE, TIAHIVNDREFHERALET, [0K] RV &7V ILET

Category: |Device/Board...‘
General
Files q A

. . Select the operating temperature conditions.
Libraries
-

P Settings S

r
jJunction temperature range

1
IP Catalog Search Locations ; 1
Design Templates 1 Minimum temperature: |0 ¥ | °C Maximum temperature: 85 ¥ | °C 1
~ Operating Settings and Condilll | . . @ m = = = = = = = = = == — =
voltage ) ) R )
Junction temperature and cooling solution settings for power analysis
Temperature

e e e e

4

Compilation Process Settings
Incremental Compilation
EDA Tool Settings
Design Entry/Synthesis
Simulation Ambient temperature: |25 | °C

Board-Level e

Thermal resistances

Specify junction temperature: °C

4

I R . . )
| ' Auto compute junction temperature using cooling solution
1

¥ Compiler Settings |- === ===
VHDL Input 1 Use cooling solution: | 23 mm heat sink with 200 LFpM airflow ~ .
Verilog HDL Input | I
Default Parameters 1 Junction-to-case: 2.3 @C/W Case-to-heat sink: 0.10 €@ C/wW 1
Timing Analyzer | Heat sink-to-ambient: 2.80 €@C/W :
Assembler e e T e B B e e e e e e e e e e e e e e e e B e B
Design Assistant Board thermal modeling
signal Tap Logic Analyzer |m === e e e e e ===
Logic Analyzer Interface | Board thermal model:  None (Conservative) - !
Power Analyzer Settings 1 1
SSN Analyzer | Junction-to-board: fc/w Board temperature: (25 | °C :
Description:
4 » Cancel Apply Help
v ==Y
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IMACNICA e
BEEDETIZHS [Start] TRFE41)40L . Power Analyzer Tool [ZLBHBEEHIDER

Power Analyzer Tool

BULUBHERTLET .

Power Analyzer Tool X
Input file

v Use input file(s) to initialize toggle rates and static probabilities during power analysis

Add Power Input File(s)...

Output file

Write out signal activities used during power analysis

Output file name:

Early Power Estimation File

Write out Early Power Estimation file

Output file name:

Default toggle rates for unspecified signals

Default toggle rate used for input IO signals: | 12.5 Yo =
Default toggle rate used for remaining signals
®) Use default value: 12.5 % .

Use vectorless estimation

Cooling Solution and Temperature...

| 0%
00:00:00
( " start ) Stop @ Report

[ 3-39] Power Analyzer Tool MZE{T (3

A28 JL-LiR—KZ. Power Analyzer Tool [Z&2EMTHERMNTRIREINET , Power Analyzer Tool T+ L5
— = Summary ZEIRT HE. BRITHEBE DO EEBLRRINET,

0 Compilation Report - top_design X Power Analyzer Tool X

Table of Contents il

Power Analyzer Summary
“ || & <<Filter>>

Power Analyzer Status

4 EDA Netlist Writer

- Power Analyzer Successful - Wed Mar 22 12:45:53 2023

Ver.22.1 / Rev.1

&2 Parallel Compilation

EE confidence Metric Details
BH signal Activities
O Messages

O Flow Messages

© Flow Suppressed Messages

Quartus Prime Version

Summary Revision Name top_design
B settings Top-level Entity Name top_design
EE Simulation Files Read Family Cyclone V
B8 Operating Conditions Used DEEE 5CEBATF27C7
P Model Final
B8 Thermal Power Dissipation by Block 1 owerModels_ _ = —_————— - - e e e e e e e e e e e e e e e -
o Total Thermal Power Dissipation 399.52 mwW 1
EE Thermal Power Dissipation by Block Type ) L
= h e Dissination by Hi h | Core Dynamic Thermal Power Dissipation  5.31 mw 1
Thermal Power Dissipation by Hierarchy | Core Static Thermal Power Dissipation 34941 mwW 1
B8 Core Dynamic Thermal Power Dissipation by Clock Domain [1/O Thermal Power Dissipation 44.80 MW :
' Current Drawn from Voliage Supplies I Power Estimation Confidence Medium: user provided moderately complete toggle rate data,

22.15td.0 Build 915 10/25/2022 SC Standard Edition

[[X] 3-40] Power Analyzer Tool MZELT
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3-1-5. Power Analyzer Tool MD;HEE HAEHTLR—

Total Thermal Power Dissipation Tl&, F—2ILDHEEBEHDRIELVHEREZRTLET,

Power Analyzer Tool X Q Compilation Report - top_design X

Table of Contents a Power Analyzer Summary

4 EDA Netlist Writer “| | & <<Filter>>

A Power Analyzer Power Analyzer Status Successful - Wed N
BH Parallel Compilation Quartus Prime Version 22.1std.0 Build 91
B2 summary Revision Name top_design
B sertings Top-level Entity Name top_design
EH simulation Files Read Family Cyclone V
EH Operating Conditions Used Device SCEBA7F27C7

Power Models Final

CBFE Dynamic Thermal Power Dissipation 5.31 mw

EH Thermal Power Dissipation by Block | e e e e~ — — — = — — —
o Total Thermal Power Dissipation 399.52 mw 1
EH Thermal Power Dissipation by Block Type

EH Thermal Power Dissipation by Hierarchy

Core Static Thermal Power Dissipation 349.41 mwW
EH Core Dynamic Thermal Power Dissipation by Clock Domain I/O Thermal Power Dissipation 44.80 mW
’ Current Drawn from Voltage Supplies Power Estimation Confidence Medium: user proy

EH confidence Metric Details
EH signal Activities
© Messages

© Flow Messages

© Flow Suppressed Messages

[ 3-41] Power Analyzer Tool MD;EEBHBTLA—F O

Core Dynamic Thermal Power Dissipation Tl&, FPGA 777y -aT7 DA ATV BB D RIBLYE
RERTLET,

Power Analyzer Tool X Q Compilation Report - top_design X

Table of Contents q Power Analyzer Summary

4 EDA Netlist Writer “| | & <<Filter>>
v Power Analyzer Power Analyzer Status successful - wed
EH parallel Compilation Quartus Prime Version 22.151d.0 Build 9
B8 summary Revision Name top_design
E= settings Top-level Entity Name top_design
B8 simulation Files Read Family Cyclone v
5 Operating Conditions Used Deyice S_CEE‘A7F27C7
EH Thermal Power Dissipation by Block FLET L AE Al
- _T otal Ihgrgnall Power D'ESE-‘EE'Q" ______ 399.52 mw
EH Thermal Power Dissipation by Block Type
| Core Dynamic Thermal Power Dissipation _ EETRAN
8 Thermal Power Dissipation by Hierarchy Core Static Thermal Power E.S'S.Ea?m'n' T 32941 mw
EH Core Dynamic Thermal Power Dissipation by Clock Domain 1fO Thermal Power Dissipation 44.80 mW
’ Current Drawn from Voltage Supplies Power Estimation Confidence Medium: user pr.

B Confidence Metric Details
FH signal Activities
© Messages

© Flow Messages

© Flow Suppressed Messages
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MACNICA m——————
Core Static Thermal Power Dissipation Tl FPGA 7771) v a7 DAZT1V 7 HEBHDRIELVERE
F=RLET,

Power Analyzer Tool X ‘v’ Compilation Report - top_design %

Table of Contents R Power Analyzer Summary

4 EDA Netlist Writer = | @ <<Filter>>

A Power Analyzer Power Analyzer Status Successful - we
EH parallel Compilation Quartus Prime Version 22.1std.0 Build 4
E8 summary Revision Name top_design
EH settings Top-level Entity Name top_design
B simulation Files Read Family Cyclone V
EH operating Conditions Used Leyice DUEERTTFZTL

Power Models Final

EH Thermal Power Dissipation by Block
Total Thermal Power Dissipation 399.52 mw

EH Thermal Power Dissipation by Block Type . L
Core Dynamic Thermal Power Dissipation

= . . e e = — — — — —
Thermal Power Dissipation by Hierarchy o emEie i R 3490.41 mw |
. e c | | e e = a
EH core Dynamic Thermal Power Dissipation by Clock Domain 1/0 Thermal Power Dissipation 4480 mw
4 Current Drawn from Voltage Supplies Power Estimation Confidence Medium: user pr|

EH Confidence Metric Details
BF signal Activities
O Messages

© Flow Messages

© Flow Suppressed Messages =

[ 3-43] Power Analyzer Tool D;EEBHBRTLA—F )

I/O Thermal Power Dissipation TlX. /0 EEAER (/0 TLAVE) DEEBHDORBLVERERTLET,

Power Analyzer Tool X ‘v’ Compilation Report - top_design X

Table of Contents a Power Analyzer Summary

» EDA Netlist Writer | & <<Filter>>

v Power Analyzer Power Analyzer Status Successful - We
=5 Parallel Compilation Quartus Prime Version 22.1std.0 Build
B8 summary Revision Name top_design
B settings Top-level Entity Name top_design
59 simulation Files Read Family Cyclone V
55 Operating Conditions Used Device LAY
== Thermal Power Dissipation by Block FIET IR EE [FIEd

Total Thermal Power Dissipation 399.52 mW

== Thermal Power Dissipation by Block Type . o
Core Dynamic Thermal Power Dissipation  5.31 mw
== Thermal Power Dissipation by Hierarchy

Core Static Thermal Power Dissipation 34941 mw
= Core Dynamic Thermal Power Dissipation by Clock Domain 44 B0 mwW 1
’ Current Drawn from Voltage Supplies Power Estimation Confidence Medium: user p
== confidence Metric Details
= signal Activities
© Messages

© Flow Messages

© Flow Suppressed Messages

=

[ 3-44] Power Analyzer Tool D;EEBHERTLA—F @)

/\ EE:
VCD 774 ILE{FERAE T (Z Power Analyzer Tool ZE1TLI-GE. REBLYDHEENETT51=6.
VCD 77/ IVEERALI=-BE&YE . EHBEEIN ML TaRIBLONAERIZHYET,
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Thermal Power Dissipation by Block Tl&. #8700y CEDEEBHD RBLVERE2THIELET,
ZFOHRET OV IN, EDVY—R - BATIZRESNTNVD I EERRLTULET,

Power Analyzer Tool X V Compilation Report - top_design X
Table of Contents s Thermal Power Dissipation by Block
» EDA Netlist Writer “|| & <<Filter>>
v Power Analyzer Block Name Block Type Total Thermal Power  Block Th™
= Parallel Compilation 1 dpram_func_block:dpram_...1:auto_generated|q_b[0] M10K block 0.66 mW 0.62 mw
B8 summary 2 counter:gen_block[0].counter_inst|cntr[0] Register cell 0.01 mw 0.00 mw
BS Settings 3 counter:gen_block[0].counter_inst|cntr[1] Register cell 0.01 mW 0.00 mw
E= simulation Files Read 4 counter:gen_block[0].counter_inst|cntr[2] Register cell 0.00 mW 0.00 mw
E= Operating Conditions Used 5  counter:gen_block[0].counter_inst|cntr[3] Register cell 0.00 mwW 0.00 mw
== Thermal Power Dissipation by Block 6  counter:gen_block[0l.counter_inst|cntr[4] Register cell 0.00 mw 0.00 mw
E= Thermal Power Dissipation by Block Type 7  counter:gen_block[0].counter_inst|cntr[5] Register cell 0.00 mwW 0.00 mw
L R 8 counter:gen_block[0].counter_inst|cntr[6] Register cell 0.00 mW 0.00 mw
B2 Thermal Power Dissipation by Hierarchy , N
= . N . 9  countergen_block[0].counter_inst|cntr[7] Register cell 0.00 mw 0.00 mw
Core Dynamic Thermal Power Dissipation by Clock Domain 10 counter:gen_block[0l.counter_inst|cntr[8] Register cell 0.00 mw 0.00 mw
' Current Drawn from Voltage Supplies 11  counter:gen_block[0].counter_inst|cntr[9] Register cell 0.00 mwW 0.00 mw
EE Confidence Metric Details 12 counter:gen_block[1].counter_inst|cntr[0] Register cell 0.03 mW 0.00 mw
53 signal Activities 13 counter:gen_block[1].counter_inst|entr[1] Register cell 0.01 mw 0.00 MW
O Messages 14 »
@ rlow Messages (1) The "Block Thermal Static Power" for all block types except Pins is part of the "Core Static Thermal Power =
© rlow suppressed Messages ~ | Dissipation" value found on the PowerPlay Power Analyzer-->Summary report panel. The "Core Static Thermal
4 3 Power Dissipation” also contains the thermal static power dissipated by the routing. -

3-45] Power Analyzer Tool DEEEHFEMFLK—F (5

A\ EE:

VCD 774 LEFERE3(Z Power Analyzer Tool #E1TLI=1BA . AR FTSNFEE A,

Thermal Power Dissipation by Block Type Tl #gEJ Oy o NKREINI=)Y—R AL TER—RIZLT=EE
BHRBHLVHERERRLTULET,

Power Analyzer Tool X V Compilation Report - top_design X
Table of Contents n Thermal Power Dissipation by Block Type
» I EDA Netlist Writer = | & <<Filter>>
v Power Analyzer Block Type Total Thermal Power by Block Type  Block Thermal Dynamic Power  Block Thermal S
E= parallel Compilation 1 M10K block 0.66 MW 0.62 mwW —
B8 summary 2 DSPblock 0.61 mw 0.61 mw -
B9 settings 3 | Combinational cell 0.01 mw 0.01 mw -
BB simulation Files Read 4 Clock enable block  3.65 mw 0.00 mw -
E= Operating Conditions Used 5 Register cell 0.18 mw 0.06 mw -
E= Thermal Power Dissipation by Block 6 |/Oregister 7.04 mw 7.04 mw -
e sarmi odem roam
B2 Thermal Power Dissipation by Hierarchy
E= Core Dynamic Thermal Power Dissipation by Clock Domain
3 Current Drawn from Voltage Supplies
B3 confidence Metric Details
E= signal Activities
© Messages 4 3
® Flow Messages (1) The "Block Thermal Static Power” for all block types except Pins and the Voltage Regulator, if one exists, is part =
@ Flow Suppressed Messages ~ | of the "Core Static Thermal Power Dissipation" value found on the PowerPlay Power Analyzer-->Summary report
4 » panel. The "Core Static Thermal Power Dissipation” also contains the thermal static power dissipated by the |

[ 3-46] Power Analyzer Tool MD;EEBHERLA—F (6

]
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Thermal Power Dissipation by Hierarchy Tl&. FEER|IZ&/—FDHEEHRIBFLYEEZRRLTLET,

Power Analyzer Tool X < Compilation Report - top_design X
Table of Contents R Thermal Power Dissipation by Hierarchy
» I Assembler = | & <<Filter>>
» 14 Timing Analyzer Compilation Hierarchy Node Total Thermal Power by Hierarchy (1) = Block Thermal Dynamic Power (1)
4 EDA Netlist Writer 1 ¥ |top_design 4512 mw (37.25 mw) 3410 mW (26.38 mw)
- Power Analyzer 1 |dot_product:Y[0].dot_product_inst 1.86 mw (1.86 mw) 1.86 mw (1.86 mw)
EE parallel Compilation 2 |dot_product:¥Y[1].dot_product_inst 1.86 mW (1.86 mw) 1.86 mW (1.86 mw)
B2 summary 3 |dot_product:Y[2].dot_product_inst 1.84 mw (1.84 mw) 1.83 mw (1.83 mw)
9 Settings 4 |dot_product:Y[3]1.dot_preduct_inst 1.47 MW (1.47 mw) 1.47 mw (1.47 mw)
B¥ Simulation Files Read 5 |hard_block:auto_generated_inst 0.00 mW (0.00 mw) 0.00 mw (0.00 mw)
= Operating Conditions Used 6 ~ |dpram_func_block:dpram_func_inst 0.66 MW (0.00 mw) 0.62 mw (0.00 mw)
N 1 ~ |altsyncram:altsyncram_component 0.66 mW (0.00 mw) 0.62 mWw (0.00 mw)
EE Thermal Power Dissipation by Block
&= h . Dissipation by Block T 1 |altsyncram_sdu1:auto_generated  0.66 mw (0.66 mw) 0.62 mw (0.62 mw)
— erma’ Power sspa cn Y OC ype 7 |counter:gen_block[0].counter_inst 0.03 mw (0.03 mw) 0.01 mw (0.01 mw)
== Thermal Power Dissipation by Hierarchy 8 |counter:gen_block[1].counter_inst 0.05 mW (0.05 mw) 0.01 mW (0.01 mw)
&= Core Dynamic Thermal Power Dissipation by Clock Domain 9 |counter:gen_block[2].counter_inst 0.03 MW (0.03 mw) 0.01 mw (0.01 mw)
4 Current Drawn from Voltage Supplies 10 |counter:gen_block[3].counter_inst 0.03 mw (0.03 mw) 0.01 MW (0.01 mw)
B2 confidence Metric Details 11 |counter:gen_block[4].counter_inst 0.02 mw (0.02 mw) 0.01 mw (0.01 mw)
B2 signal Activities 12 |counter:gen_block[5].counter_inst 0.02 mw (0.02 mw) 0.01 mw (0.01 mw)
O Messages <
O Flow Messages
(1) value in parentheses is the power consumed at that level of hierarchy. Value not in parentheses is the power consumed at that
O Flow Suppressed Messages n a o
~ | level of hierarchy plus the power consumed by all levels of hierarchy below it.
4 3 1

[ 3-47] Power Analyzer Tool MD;EEBHBTLA—F @)

Core Dynamic Thermal Power Dissipation by Clock Domain Tl&. 270y KA(> (SDC TER) DELIRMEH
BEBENRBUVERERTLET,

Power Analyzer Tool A ‘v’ Compilation Report - top_design X

Table of Contents i Core Dynamic Thermal Power Dissipation by Clock Domain

4 Assembler “ || & <<rilter>>
4 Timing Analyzer Clock Domain Clock Frequency (MHz)  Total Core Dynamic Power
4 EDA Netlist Writer 1 clk_50mhz 50.00 2.11
- Power Analyzer 2 clk_62_5mhz 62.50 0.35
E= parallel Compilation 3 dk 50.00 0.78
EE summary 4 clk_mult 50.00 9.11
B settings 5 | No clock domain 0.00 0.00

E= simulation Files Read

== operating Conditions Used

B2 Thermal Power Dissipation by Block

= Thermal Power Dissipation by Block Type
== Thermal Power Dissipation by Hierarchy

Core Dynamic Thermal Power Dissipation by Clock Domain

-

Current Drawn from Voltage Supplies
== confidence Metric Details
E= signal Activities
© Messages
O Flow Messages
© Flow Suppressed Messages

-

[ 3-48] Power Analyzer Tool MD;EEBHERLA—F B

CCTRSNBDEREIT. TRAMUFTERELIZFIRED VCD 774 )LE L TREMIC RS E
Yo SDC T7A IV THRELI=IVOVvIERBTIEHY FEADTEEL TS,

- VCD 774 )VEERAE I Power Analyzer Tool ZZE4TLI=IHEA (L. SDC 77/ L CIEELI=VOVIE
B RBENET,

O #ik:
SDC 77 IVEERALIGWMES ., VOV IR A VB OBIRBA RSN TR0, BIKE 0 MHz
@ No clock domain ELTEMSNTLEVET ., HEENRFELYIEIX Total Core Dynamic Power
[CRTENFET,

]
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Current Drawn from Voltage Supplies @ Summary Tl & ERELTIHFOEEEREFERTLET,

Power Analyzer Tool X Q Compilation Report - top_design X

Table of Contents R Current Drawn from Voltage Supplies Summary
EH summary = | & <<Filter>>
EH Settings Voltage Supply =~ Total Current Drawn (1) Dynamic Current Drawn (1) = Static Current Drawn (1)
B simulation Files Read 1 vce 6538 mA 13.05 mA 5233 mA
B Operating Conditions Used 2 vcao 6.72 MA 5.78 mA 0.94 mA
EH Thermal Power Dissipation by Block 3 VCCPD 5.05 mA 3.50 mA 1.55 mA
E= Thermal Power Dissipation by Block Type 4 |VCCA_FPLL 115 mA 0.00 mA 1.15 mA
E= Thermal Power Dissipation by Hierarchy 5 VCCPGM 0.64 mA 0.00 mA 0.64 mA
EH Core Dynamic Thermal Power Dissipation by Clock Domain 6 |VCCBAT 0.00 mA 0.00 mA 0.00 mA
- Current Drawn from Voltage Supplies 7 |VCCE GXB 0.00 mA 0.00mA 0.00 mA
Sy 8 VCCL_GXB 0.00 mA 0.00 mA 0.00 mA
BB vcao Spply Current Drawn by I/O Bank 9 VCCH_GXB 0.00 mA 0.00mA 0.00 mA
10 VCCAUX 117.43 mA 0.00 mA 117.43 mA

B VCCI0 Supply Current Drawn by Voltage
B vCCPD Supply Current Drawn by 1/O Bank
EH vCCPD Supply Current Drawn by Voltage
EH Confidence Metric Details
E= signal Activities
O Messages 7

O Flow Messages . . i
(1) Currents reported in columns "Total Current Drawn", "Dynamic Current Drawn", and "Static Current Drawr]

~ | Operation of the device.
(2) Currents reported in column "Minimum Power Supply Current" do not include transient power-up currery

[ 3-49] Power Analyzer Tool M);HEENBHTLAR—F (9

© Flow Suppressed Messages

Signal Activities Tl¥, VCD 774 LD ABT-IEHRMND BLDIESWN/—RKDRT )L L—MEEFEH
[ZRRLET,

Power Analyzer Tool % Q Compilation Report - top_design X
Table of Contents R Signal Activities
EE summary = | & <<Filter>>
B Seuings Signal Type Toggle Rate (millions of transitions / sec)
EE simulation Files Read 1 adr Input Pin 0.102 q
EE Operating Conditions Used 2 aclr~inputCLKENAO Combinational 0.192 9
BB Thermal Power Dissipation by Block 3 cdk Input Pin 100.000 E
EE Thermal Power Dissipation by Block Type 4 clk_50mhz Input Pin 99.995 E
ER Thermal Power Dissipation by Hierarchy 5  clk_50mhz~inputCLKENAO Combinational | 99.995 9
EH Core Dynamic Thermal Power Dissipation by Clock Domain 6 | dk 62 _Smhz Input Pin 125.000 9
o P d
- Current Drawn from Voltage Supplies 7 clk_62_5mhz~inputCLKENAO Combinational = 125.000 9
8 clk_mult Input Pin 100.000 g
B summary , L
= " b K 9 clk_mult~inputCLKENAO Combinational | 100.000 E
- VCCIO Supply Current Drawn by 1/O Ban 10 clken Input Pin 0.000 q
VCCIO Supply Current Drawn by Voltage 11 clkinpUtCLKENAD Combinational | 100.000 E
E= vCCPD Supply Current Drawn by I/O Bank 12 counter[0] Output Pin 40.986 E
B vcepD supply Current Drawn by Voltage 13 counter[1] Output Pin 24.992 E
EH Confidence Metric Details 14 counter[2] Output Pin 12.496 q
gnal Activities 15 counter[3] QOutput Pin 6.248 9
© Messages 16 counterl4l Output Pin 3.123 9
4 [
© Flow Messages
(1) See the Power Analyzer Simulation Files Read report panel for detailed information for each simulatio
© Flow suppressed Messages L o,
~ file identifier.
4 »

[E 3-50] Power Analyzer Tool M;HEE HRMTLR—K

/\ EE:
VCD 774 JLEFEREI(Z Power Analyzer Tool #E{TLI=1BA . AR FTSNEE A,

]
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4. Early Power Estimator ~ BB

Power Analyzer Tool THEHTLIZJAEBHRIELYIRERZ . Early Power Estimator (LA, EPE) [AIFIZ CSV 77
AIVIZERRT 54T av ARSI TUET,

Power Analyzer Tool E[HEA Early Power Estimation File 0D Write out Early Power Estimation file |ZF Ty %
ANb &, Output file name 12 CSV T74 ILAMRTEIN ., FETEEER CSV T7MILDBERSINET,

Power Analyzer Tool X Q Compilation Report - top_design X
Input file

V| Use input file(s) to initialize toggle rates and static probabilities during power analysis

Add Power Input File(s)...

Output file

Write out signal activities used during power analysis

Output file name:

V| Write out Early Power Estimation file

Output file name: |top_design_early_pwr.csv

[ 3-51] Early Power Estimator ~MDER @)

Quartus® Prime AYAERKLT= CSV T7A)L%E . EPE D ImportCSV RAUIZKYAVR—rLFET,

S ot s s g I
Cooling Solution 23 mm heat sink with 400 LFpM airflow Intel recommends using Intel®
Enpirion® Power Solutions with
8, Junction-Ambient 2.6 Intel® FPGAS
Board Thermal Model Typical Thermal Analysis
8,5 Junction-Board 2.9 Junction Temp, T, (°C) 26.1
Board Temp, Tx (°C) 25 Maximum Allowed T, (°C) 95.8
Reset ‘ Import CSV Export CSV ‘ View Report |

Manage Power Rail Confiquration

Manage Power Regulators |

[ 3-52] Early Power Estimator ~MDER Q)

BETOCIICDTHFAUERNBHIC EPE ARBRTE, SHITHEREEMRERET D EMARELR T80,
BITT YA E2HRT HAUICRAT RO RPHEENRBYIC BW770—FND—DTY,
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BHLVEHEAFINELEBERICEMNELTE, FTROEALOFEE—FH V- ETIERAESN,
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2. KEMIFEUKERTHIENBYFET
3. AEHOERICEBLEHLCVETHN. F—CTHLHAORY, RERNEEBR T RANHYELIL, FENEAFINELLTRABEFEFTI— RO EThIEENTT,
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