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Purpose of Timing Analysis

m  To analyze design paths against required performance

m  Catch timing-related errors faster and easier than gate-level
simulation or board testing

m  Designer must enter timing expectations
O Used to guide Fitter during place & route task
O Used to compare against actual results (post-fit)
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@ Timing Netlist

n The Timing Analyzer uses the timing netlist data to
determine the data and clock arrival time versus
required time for all timing paths

n The timing netlist is generated in the Timing Analyzer
any time after running the Fitter or full compilation

& Timing Analyzer - D/semestry/Quartus/lab3multi/multi_f - multi_f

Eile View BIEUBY Constraints Reports Script Tools Window

i Create Timing Netlist...
Set Operating

No timing cd

Timing N

Delete Timing Netlist

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html
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[g«n]’@ Timing Paths

n Timing paths connect two design nodes, such as the output of a register to the input of another register
0O  Clock paths—connections from device ports or internally generated clock pins to the clock pin of a register
O —connections from a port or the data output pin of a sequential element to a port or the data input pin
of another sequential element
0O  Asynchronous paths—connections from a port or asynchronous pins of another sequential element such as an
asynchronous reset or asynchronous clear
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[ Types of analysis:
O  Synchronous: clock & data paths
O  Asynchronous: clock & async paths

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



% Synchronous Analysis

m  Checkif:
O Clock and synchronous signals do not arrive at register input at the same time
O Register output does not become metastable
O Register transfer data in a known or guaranteed behavior

m  Target timing parameters checked
O Setup time (tg,) ck — N
O Hold time (t)

N3

When you violate the setup or hold time of a register,

you might oscillate the output, or set the output Setup | Hold

to an intermediate voltage level between the high clk
and low levels called a metastable state

Old value of D

New value of D

Possible
behav on Q

1 4 | ] Ny

I
Data valid

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html
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m Synchronous Analysis

Launch edge:
m  The edge which “launches” the data from the source register
Latch edge:

m  The edge which “latches” the data at the destination register (with respect to the launch edge, selected
by timing analyzer, typically 1 clock cycle, i.e. rising to rising edge)

comb. logic
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1 clock cycle

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



@ Synchronous Analysis

Data arrival time:

m  The time for data to arrive at the destination register’s D input

m  Data arrival time = launch edge + Ty + to + Tyaa Taata
R1 > R2
comb. logic
d_ff d_ff
——d q d
clk clk
Taika ’7 clr clr
ck = :
co
clr =
clk 21 |
R1.clk | |
R1l.q X Data valid 4
R2.d X Data valid

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html

Tak1

tCD

Tdata




Synchronous Analysis

Clock arrival time:

= Clock arrival time = latch edge + T,

m  The time for clock to arrive at the destination register’s clock input

comb. logic

R2

clk

d_ff

clr

R1
d_ff
——d
—clk
TcIkZ cIr
clk =
clr =
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m Synchronous Analysis

Data required time (Setup):

m  The minimum time required for data to be valid before the latch edge
(the data can be successfully latched into destination register R2)

m  Data required time (Setup)= (latch edge + T,,) - t,, — Setup uncertainty

R1 R2
comb. logic
d_ff d_ff
———d q d q
—>
—clk clk
Tak2 clr clr
clk =
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Taka
R2.clk | | |
R2.d X X Data valid
Data must be valid here - -

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html tou



m Synchronous Analysis

Data required time (Hold):

m  The minimum time required after the latch edge for data to remain valid
(the data can be successfully latched into destination register R2)

m  Data required time (Hold)= (latch edge + T,,) + t, + Hold uncertainty

R1 R2
comb. logic
d_ff d_ff
———d q d q
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Data must remain
valid to here

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



m Synchronous Analysis

Calculating Setup Slack:

m  Margin by witch the setup timing requirement is met
m  Ensures launched data arrives in time to meet the latching requirement

Setup slack = Min. Data Required Time (Setup) — Max. Data Arrival Time

O Positive slack — timing requirement met

O Negative slack — timing requirement not met

Tdata
R1 > R2
comb. logic
d_ff d_ff
——————d d
clk clk
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source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html
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[Zﬂ@ Synchronous Analysis

Calculating Hold Slack:
= Margin by witch the hold timing requirement is met

m  Ensures latched data is not corrupted by data from the next launch edge
(the input data cannot change to quickly after rising edge of the clock)

Hold slack = Min. Data Arrival Time — Max. Data Required Time (Hold)
O Positive slack — timing requirement met
O Negative slack — timing requirement not met

Next Launch edge Current Latch edge

N

Tdata /
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source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



@]]fr’ Synchronous Analysis

I/0 Analysis (Common Clock Source):
m  Analyze I/O performance in a synchronous design using the same slack equations from the prior slides
m  Must include external device & printed circuit board timing parameters

Source IC FPGA
R1 R2
Data arrival
d_ff path d_ff
d Tdata d
q ‘1 q
clk T C clk
clr clr
tco tsu/th
Data arrival Taka Tak2 | Datarequired
path path
Clock
generator

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



m Asynchronous Analysis

m  Checkif:
O Clock and asynchronous signals (i.e. clear) do not arrive at register input at the same time
O Register output does not become unstable
O Registers come of out asynchronous condition at the same time and in a known state

m  Target timing parameters checked

O Recovery time (t,.) clk |

minimum time an asynchronous signal e
must be de-asserted before clock edge
async |

A
b

O Removal time (t.,)

. ) . clk
minimum time an asynchronous signal |—

trem

A
v

must be de-asserted after clock edge

async

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



A Asynchronous Analysis

Recovery slack = Min. Required Time (Recovery) — Max. Arrival Time
Removal slack = Min. Arrival Time — Max. Required Time (Removal)

O Positive slack — timing requirement met
O Negative slack — timing requirement not met

Digital Logic Design with FPGA

3 https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



@ Timing Models

Intel Quartus Prime models device timing at multiple process voltage temperature (PVT)
m  Slow corner model

O Indicates slowest possible performance for any single path

O Timing for slowest device at maximum operating temperature and lowest voltage (VCCMIN)
m  Fast corner model

O Indicates fastest possible performance for any single path

O Timing for fastest device at minimum operating temperature and highest voltage (VCCMAX)
m 2" slow and 2" fast models

O  Slow timing at minimum operating temperature

O Fast timing at maximum operating temperature

m ! Ensure setup timing is met in the slow models
m ! Ensure hold timing is met in fast model (essential for source synchronous interface)

source: https://www.intel.com/content/www/us/en/docs/programmable/683068/18-1/timing-analysis-introduction.html



Timing Analyzer GUI

m  Timing analysis engine in Quartus
Prime providing timing analysis

© Timing Analyzer - C:/Designs/class_demos/timing/filter - filter_w_pll - o X
solution for all level of experience Ble Vew Nelst Constans Repons Scrpt Took Window tip T
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| . Snaps!
FeatU reS hot: final Command Info = Summary of Paths
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1 Slow vid1 0C Model 1 inst3(result{11]  yn_out[7}-reg0  clk_250 ctk_500 2,000 -0.301 0.900 Slow 500mV
(SDC) Su pport V! slow 500mV 100C Model 2 1054 Inst3jresultfs]  yn_out[d)-reg0d  clk_250 <tk_500 2,000 -0.279 0713 1 Slow vid1
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. SDC File List Data Arrival Path
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O  Scripting fully supported e e i e | [ 1[
B - 2 0000  0.000 1 PIN_AGZ
%5 Open Project... ~ aonn | noo ool y e 7| Setip Relatiohehip T N
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3] » 0Report Timing: Found 8 setup paths (0 violated). worst case slack is 0.813
?
3 -
2
S
Ready

€: https://www.intel.com/content/www/us/en/docs/programmable/683492/18-1/specifying-timing-constraints-in-the-gui.html



@ Timing Constraints

Constraining recommendations
m  Ensure all design path are constrained
0O Constraints guide the Fitter during placement & routing design
O  Without guidance, Fitter can make incorrect optimization choice
0O Design paths must be constrained to fully analyze design
O

Timing Analyzer only performs slack analysis on constrained paths

Basis timing analysis flow
m  Create a Project and run the Fitter
Create Timing Netlist

File View WGEUHY Constraints Reports

Run timing analysis
Analyze results e Opmatirg Create Timing Netlist...

Set Operating Conditions

ominE Update Timing Netlist

Delete Timing Netlist

Specify timing constraints % Timing Analyzer - Dy/semestry/Quartus/lab3multi/multi_f - multi_f

Script Tools Window

source: https://www.intel.com/content/www/us/en/docs/programmable/683492/18-1/specifying-timing-constraints-in-the-gui.html



@ Timing Analyzer GUI

m  Enter constraints in the Timing Analyzer GUI
O Create clock constraint

Insert Constraint

m  The GUI displays the corresponding
SDC command that applies

m  click Constraints > Write SDC File to save
the constraints you enter in the GUI to an
.sdc file

create clock -name {main clk} -period 100.000 -waveform { 0.000 50.

Create Clock

Create Generated Clock
Set Clock Latency...

Set Clock Uncertainty...
Set Clock Groups...
Remove Clock

Set Input Delay...

Set Qutput Delay...
Derive PLL Clocks...
Derive Clock Uncertainty...
Set False Path...

Set Multicycle Path..
Set Maximum Delay
Set Minumum Delay..

Set Net Delay.

Source: https://www.intel.com/content/www/us/en/docs/programmable/683492/18-1/specifying-timing-constraints-in-the-gui.html

& Create Clock

Clock name: |main_clk

Period: 100.000

Waveform edges
Rising: |

Falling:

ns

ns

R

0.00

Targets: [get_ports {adc_clk_10]]

Don't overwrite existing clocks on target nodes

SDC command: |create_clock -name main_clk -period 100.000 [get_ports {adc_clk_10}]

50.00 100.00

Cancel Help

000 } [get ports {adc clk 10}]



&2 Set Input Delay

Clock name: main_clk A

[’% Timing Analyzer GUI

Use falling clock edge

m  Enter constraints in the Timing Analyzer GUI Input delay options
O Create input/output delay constraints — o mie
Insert Constraint L4 Create Clock Maximum Fall
Create Generated Clock ®) Both Both
Set Clock Latency...
m  The GUI displays the corresponding Set Clock Uncertanty.. Delayvalue |5 ns [ Add deay
SDC command that applies e e S PR —
:" —_— et;p:t D'eL;Y S ‘: # Set Output Delay
m  click Constraints > Write SDC File to save =~ - =222 ___ 1 Clockname: | main_clk

the constraints you enter in the GUI to an

Derive PLL Clocks...

Derive Clock Uncertainty...

Use falling clock edge

d f | Output delay options
.S C e Set False Path...
Set Multicycle Path..
Minimum ®/ Rise
Set Maximum Delay
Maximum Fall
Set Minumum Delay..
. Set Net Delay. ®) Both Both
Delay value: 6 ns Add delay
Targets [get_ports hex*]

SDC command: ‘ set_output_delay -clock { main_clk } -rise 6 [get_ports hex*]

Run Cancel Help

set input delay -clock { main clk } -rise 5 [get ports {gpio[0] key[0] key[1]}]
set output delay -clock { main clk } -rise 6 [get ports hex*]

Source: https://www.intel.com/content/www/us/en/docs/programmable/683492/18-1/specifying-timing-constraints-in-the-gui.html



@ Timing Analyzer GUI
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Slack
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95.502
95.502
95.502
95.502
95.502
95.502
95.502
95.502
95.502
95.502
95.507
95.509
95.509
95.509
95.509
95.500
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Multi Cormer Summa

From| -

sld_signaltap:auto_signaltap_O|sld_signaltap...
sld_signaltaprauto_signaltap 0|sld_signaltap...
sld_signaltap:auto_signaltap_0O|sld_signaltap...
sld_signaltap:auto_signaltap_0O|sld_signaltap...
sld_signaltap:auto_signaltap_O|sld_signaltap...
sld_signaltap:auto_signaltap_O|sld_signaltap...
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sld_signaltap:auto_signaltap_0|sld_signaltap...
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sld_signaltap:auto_signaltap_0O|sld_signaltap...

sld_hubsauto_hublalt_sld_fab with_jtag_input
sld_hubiauto_hublalt_sld_fab with_jtag_input
sld_hubsauto_hublalt_sld_fab with_jtag_input
sld_hubsauto_hublalt_sld_fab with_jtag_input
sld_hubsauto_hublalt_sld_fab with_jtag_input
sld_hubiauto_hublalt_sld_fab with_jtag_input
sld hubraute hublalt sld fab with itag input:

File View Netlist Constraints Reports

Set Operating Conditions

Slow 1200mV 85C Model
Slow 1200mV 0C Model

®) Fast 1200mV OC Model

Report
All Clock Histograms
- Slow 1200mV 85C Model

main_clk (Setup)

il altera reserved tok (Setun)

m Report All Summaries

m Report Top Failing Paths

m Report All I/O Timings

m Report All Core Timings

m Create All Clock Histograms
B write SDCFile...

source: https://www.intel.com/content/www/us/en/docs/programmable/683492/18-1/specifying-timing-constraints-in-the-gui.html

Script  Tools

1@

Tasks 1@
B Create Slack Histogram
|| Report Timing Closure Recommendations
- Macros

% Timing Analyzer - Dy/semestry/Quartus/lab3multi/multi_f - multi f

Edges

Window Help

®
report_rskm -multi_corner -panel_name RSKM
o report_ddr -multi_corner -panel_name DDR
7
set_operating_conditions "MIN_fast_1200mv_0c"
o
a 1
£\ A\
C L
S onsole HIStDI’)’/

miain_clk (Setup)

84.843 ns
86.327 ns

report_datasheet -multi_corner -panel_name {Datasheet

|
R
2 g g egegegeggegegeeeed
cw e MKk - Wwa Mk c oWwa koW
- G m B oY omoe @ @B omom e O m ko0
P - A = A = A
I R B T B S~ R~ S Y
- R R R R R - A I -

Slack
Report}

report_metastability -multi_corner -panel_name {summary (Metastability)}
create_slack_histogram -multi_corner -panel_name {slack Histogram (main_c1k)} -clock_name [get_clocks
create_timing_summary -setup -multi_corner -panel_name {summary (Setup)}
create_timing_summary -hold -multi_corner -panel_name {summary (Hold)}
create_timing_summary -recovery -multi_corner -panel_name {summary (Recovery)}
create_timing_summary -removal -multi_corner -panel_name {summary (Removal)}
create_timing_summary -mpw -multi_corner -panel_name {summary (Minimum pulse width)}
report_max_skew -multi_corner -panel_name {summary (Max skew)} -detail summary
report_net_delay -multi_corner -panel_name {summary (Net Delay)} -nworst O
create_slack_histogram -multi_corner -panel_name {A11 clock Histograms} -clock_name [get_clocks *] -num_bins 30

94030 ns
04523 ns

95007 ns
96491 ns
95975 NS
96450 ns
06.0943 ns

{main_c1k}]

87427 ns
87511 ns
08.30E ns
ELE:FER

-num_bins

90.363 ns
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Power Analysis Tools

Quartus Prime provides tools to estimate power consumption in a FPGA design
at different stages of the design process

O Reliable estimate before design development
O Spreadsheet-based “what-if” analysis
m  Power Analyzer to estimate power consumption for a post-fit design

m  Early Power Estimator (EPE) to estimate the power consumption before compilation

O Detailed design power estimation
A

O  Use actual design place & route EPE
and logic configuration

O High accuracy

Estimation accuracy

Quartus Prime
Design Profile

User input

Power Analyzer

Signal Toggle
Rate Estimates

Placement & .
routing results

Design concept

e: https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html

Design implementation




m Early Power Estimator

m  For quick “what-if” analysis
m  Enter design data manually before design

m  Generate design inputs in Quartus Prime it o Onte ST e
for more accurate analysis (<>_early_power.csv) Hosautse Cone V181, Build 0925

Input Parameters Thermal Power (mW) Thermal Analysis
Family MAX 10 . Logic 0.00 Junction Temp, T, (°C) | 25.8
Device 10M02DC RAM 0.00 ©,a Junction-Ambient | 21.80
I t: Package U324 DSP 0.00 Maximum Allowed Tj(°C) | 841
nput: ' T Grade c i 1o 0.00 Details |
. N um ber‘ of reg |Ste rs Power Characteristics Typical PLL 0.00
I Vee_one Voltage (V) NIA Clock 0.00 Power Tree Design
L]
TranSItlon rates Power Model Status FINAL Poue | 3641 Power Rail Configuration
+ Clocks and frequency » TOTAL (mw) | 3641 Wi
 User Entered T & Auto Computed T} ™
° |O and memory Voltage Current
At Temp, T °0) Requiaor 1
« DSP and PLL  Custom Theta JA & Estimated Theta JA Regulator 2|
Intel recommends using Intel®
H H H Heat Sink | 23 mm - Medium Profil Enpirion® Pawer Sol h Regulator 3|
° Temperature, air ﬂOW, heat S|nk|ng leat Sin mm - Medium Profile n monmet‘)‘;egpso:;mnﬁwn egulator
Airflow 200 Ifm (1.0 mis) = Regulator 4|

Custom 8g(°C/W) 6.40 Regulator 5|

Board Thermal Model None (Conservative) Regulator 6|

Regulator 7|

Regulator 8|

Set Toggle %

Reset‘ ViewRepnn‘ Import CSV ‘ Export CSV

Logic | RAM | BSP | I0 | PLL | Clock | Report | Enpirion | Release Notes |

Download form Intel website
[ https://www.intel.com/content/dam/altera-www/global/en_US/others/support/devices/estimator/max-10-estimator/max10_epe.xIs

source: https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html



‘@l; | Early Power Estimator Thermal Power

information

PowerPlay Early Power Estimator
Visit the Online Max® 10
Power Management

Resource Center

V18.1, Build 09.25

Input Parameters Thermal Power (mW) Thermal Analysis

|
1
1
I Junction Temp, T, {°C) 25.8
1
1

Input Parameter

|
1 I
1 H
I 1 : :
1 : ] - .
. . Family MAX 10 = Logic 0.00 1
information I _ [ . em: T ! Thermal Analysis
: Device 10M02DC i : RAM 0.00 1 6a Junction-Ambient 21.80 " |nf0rmat|0n
1 Package U324 1] DSP 0.00 : :Maximum Allowed Ty(°C) 841 | ¢4¥4—m8
|
: Temperature Grade Commercial : : [[e] 0.00 1 : Details |
1|  Power Characteristics Typical i PLL 0.00 : =
| I ;
F Vee one Voltage (V) N/A 1) Clock 0.00 : : Power Tree Design :
: Power Model Status FINAL : : Pstatic 36.41 11 Power Rail Configuration I
1
I 1 TOTAL (mw) | 3641 | | X NIA X
1 5 . . 1 Y 1
I " User Entered Tj = Auto Computed Tj 1 : : Voltage Current |
I Ambient Temp, T, (°C) 25 : : 1 Regulator 1| NIA 1
1 1
1| © Custom Theta JA  Estimated Theta JA 1] . I§H Regulator2| = NIA |
| 1 Intel recommends using Intel® 11 " )
| Heat Sink 23 mm - Medium Profile 1 Enpirion® Power Solutions with (| 1l Regulator 3} = N/A " POWer Tree DeS|gn
Intel® FPGA: 11
I Airflow 200 Ifm (1.0 mis) : 1 e . " Regulator 4|RRRIAR A | &————
| 1 |
I Custom 85a(°C/W) 6.40 1 k : Regulator 5| 0 | o .
B
: Board Thermal Model Nene (Conservative) 1 [} Regulator 6 = NIA :
1
1 : I Regulator 7| 11 NIA 1
1 1
| 1 : Regulator8| 0 | 0 "
Lf‘ _______________________ ! R A R R ) |

Resource information tabs

source: https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html
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L Data outputs:

Note: Do not use the results of the Power Analyzer as design specifications!

Power Analyzer

[ Data inputs:

Post-fit design

Clock requirements

Signal activity defaults

Environmental conditions

Register transfer level (RTL) simulation results (optional)
Post-fit simulation results (optional)

Signal activities per node or entity (optional)

Total thermal power

Thermal static power

Thermal dynamic power

Thermal 1/0 power

Thermal power by design hierarchy
Thermal power by block type
Thermal power dissipation by clock domain User design
Off-chip (non-thermal) power dissipation o
Device supply currents

Signal activities

Power analysis

Power Analyzer e

Operating
conditions



Power Analyzer

Signal activity inputs:
[ Value change dump file (.vcd)
O  Captures signal toggling information
O Created by Questa simulator
u Assignments applied to entities in Assignment Editor or script

O Power Toggle Rate:
absolute toggle rate in transitions/s

O Power Toggle Rate Percentage:
toggle rate relative to clock driving node; ignore if no clock

O  Power Static Probability:
fraction of analysis time when signal is at logic level 1,
ranges between 0 and 1

[ Default toggle rate (12,5%)
O  Percentage of clock periods in which signal transitions
O  Absolute number of transitions per second

Signal activities

Power analysis
report

User design

Post-fit Power Analyzer

Operating
conditions

2 https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html



& Power Analyzer

Operating conditions

Specifies the device characteristics to be used during
power estimation. Estimates are based on average power
consumed by typical silicon at nominal operating

conditions.
m Typical — nominal operating conditions for
device

m Maximum - worst-case conditions, use for
power budgeting and supply design (timing
analysis always uses worst-case!)

n Voltage settings
(options differ depending on device selected)

m Operating temperature
(package temperature and cooling solution)

source: https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html

- Settings - multi_f

Category:

General
Files
Libraries
~ IP Seftings
IP Catalog Search Locations
Design Templates

Operating Settings and Conditions

General

Files
Libraries
~ IP Setfings
IP Catalog Search Locations
Design Templates
~ Operating Settings and Conditions

Temperature
~_Compilation Process Settines

General

Files
Libraries
~ IP Settings
IP Catalog Search Locations
Design Templates
* Operating Settings and Conditions
Voltage
* Compilation Process Settings
Incremental Compilation
~ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
~ Compiler Settings
VHDL Input
Verilog HOL Input
Default Parameters
Timing Analyzer
Assemnbler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
55N Analyzer

‘ DevicefBoard... ‘

Operating Sentings and Conditions

Select the device power characteristics.

Device power characteristics: | Typical =
SmartVoltage ID:

Select the operating voltage conditions.

Mame: Setting:

VCCINT voltage 1.2v

Temperature

Select the operating temperature conditions.
Junction temperature range

Minimum temperature: |0 ¥ | °C Maximum temperature: | 85 ¥ | °C

Junction temperature and cooling solution settings for power analysis

Specify junction temperature: °c

Auto compute junction temperature using cooling solution
Ambient temperature: |25 °C

Thermal resistances

Use cooling solution: | No heat sink with still air v

Junction-to-case: 4.7°CfwW Case-to-heat sink: "C/wW

Case-to-ambient: 18.60°C/W
Board thermal modeling
Included in case-to-ambient-thermal resistance

Board thermal model:

Junction-to-board ciw Board temperature: |25 °C




Power Analyzer (@i

P start Compilation

L7 Analyze Current File

Running the Analyzer start
= Processing menu -> Power Analyzer Tool i aii
) i o & Compilation Report File Tools Window Help
O  orenable running during full compilation 4 ;. symthesic report
O and viewing report # Power Analyzer Tool

HE ssn Analyzer Tool

Pawer Analyzer Tool

Search Intel FPGA (]

Input file

V| Use input filefs) to initialize toggle rates and static probabilities during power analysis

Add Power Input Filefs)...

Cutput file

Write out signal activities used during power analysis

Output file name:

Early Power Estimation File

Table of Contents = Power Analyzer Su

V' Write out Early Power Estimation file

* I~ Power Analyzer 1~/ | & <<Filter>> Output file name: | multi  early pwrcsy

ER parallel Compilation Power Analyzer Status Successful - Mon May 13 11:21:28 2024
Quartus Prime Version 23.15td.0 Build 991 11/28/2023 5C Lite Edition DS ops fenesjioges pec edlale pelx

= Settings Revision Name multi_f Default toggle rate used for input 1/0 signals: |12.5 H% '|
= Indeterminate Toggle Rates Top-level Entity Name fmultizdisplay T e e o e
EH operating Conditions Used ;:::Icl: T::EL(:)AMMCSGES () Usedefaultvalue: 125 ‘ % =
BEH Thermal Power Dissipation by Block et ol (O s
E= Thermal Power Dissipation by Block Type Total Thermal Power Dissipation 132.13 mw

B Thermal Power Dissipation by Hierarchy

Core Dynamic Thermal Power Dissipation  1.33 mwW ‘

Cooling Solution and Temperature |

B Core Dynamic Thermal Power Dissipation by Cl¢ | | core Static Thermal Power Dissipation 91.21 mw
= [ Current Drawn from Voltage Supplies 1/ Thermal Power Dissipation 39.59 mwW ‘ o |
= Summary Power Estimation Confidence Low: user provided insufficient toggle rate data 00.00-00
R vcoio supply Current Drawn by 1/0 Bank [ ot | Dstop @ Report

B= vccio Supply Current Drawn by Voltage
ER confidence Metric Details
B signal Activities

0% ‘00:00:00

0 Mes sages

fce: https://www.intel.com/content/www/us/en/docs/programmable/683506/18-1/power-analysis.html




