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Agenda

* System cost of power consumption in all applications
* Benefits of lower power consumption

* Example applications

* Demonstration
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Why Power Consumption
Matters

System Implications
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Why Power Consumption Matters
Important for all Applications

* Power consumption is far beyond “battery-life”
* Lower power = lower self heating

No heat sinks or fans
* Avoids cost and components that can fail

* Smaller physical system size and lower system cost

* Longer device lifetime due to lower junction temperature

* Longer mean time to failure (MTTF) = lower failure in time (FIT)-rate

* More features on power budget
* Big 3

* Reduce risk Q

* Save money Q

* Make money | Q

@ MICROCHIP


https://www.microchip.com/en-us/about/blog/learning-center/low-power-system-saving-even-in-plug-in-devices

Reliability and Power
Why Power Matters for Reliability

 Reliability cares about failure rates
* Measured in Failure In Time (FIT)
* FIT-rate is strongly dependent on temperature

* Decreasing the device-temperature by 10°C
approximately halves the FIT-rate

* Higher FIT in hardware = harder for safety
certification

MTTF [FIT]

FIT vs. device temperature
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Providing Full System Solutions
Portfolio of Hardware, Software and Services

Sensors

Voice &
Audio
Processing

Digital

Potentiometer

Amplifiers

Touch Sensing

* Proximity / 3D
* Buttons / Slider
* Touch Screen

Precision
Voltage
Reference

Timing

* Oscillators

* Clock Generators
* Clock Buffers

* Network Sync

Memory

* EEPROM

* Serial Flash
* Serial SRAM

Encryption

&

Security

Power Management

DC-DC Converters

Supervisors & Ref. .
LDOs, Battery Mgt. ngh Voltage

Discretes & Modules 1/Os

Storage
* PCle® Switches

* Adapters
* Controllers

Optical
Networking

usB

* SmartHubs
* Switches

* Transceivers
* Bridges

VVVVY

Auto / Industrial
Communication
* MOST®

* RS232 / 485

* CAN/ LIN

Microcontrollers
Microprocessors

Motor
Drivers

Power
Drivers

FPGA/SoCs

Wireless

* Wi-Fi®

* Bluetooth®

* LoRa®

* ZigBee® / MiWi™

Smoke
Detector &
Piezoelectric
Horn Drivers

Ethernet

* Switches

* Controllers
* EtherCAT
* PHYs

* PoE
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Microchip No Obsolescence Practice

March 10, 2023
[ ]
Longevity of Supply
Thank you for your continued interest in Microchip products. The purpose of this letter is to address
> Microchip FPGA product longevity. Below you will find a matrix of device families with data on when
parts first shipped and an approximate timeframe that we expect to have wafer availability; please
36 yea rs+ R note that this is not a guarantee of availability.
1
. : Microsemi Part PR
Device Family Number Starts Year First Shipped Expected Availability
M X F 1 Name With... from 2023
1 MX A4OMX, A42MX 1997 10 years
SX AS45X 1999 5 years
SXA F P"‘A SXA ASASK_A 1999 10 years
=) AX AX 2001 10 years
eX eX 2001 10 years
AX ProAsic Plus APA 2001 10 years
. ProAsic 3 A3P, A3PN, A3PL 2005 10 years
ProA5;|C®P|us FPGAs Igloo AGL, AGLN 2005 10 years
lgloo Plus AGLP 2005 10 years
H Fusion AFS 2006 10 years
ProAsic|3 FPGA SmartFusion AJF 2010 10 years
G) SmartFusion 2 M25 2013 15 years
IGLOOC FPG ® Igloo 2 M2GL 2013 15 years
PolarFire MPF 2017 20 years
H ® ® PolarFire Soc MPES 2021 20 years
F U s I O r‘ F P G A 1 RTSX-5U RTSXxxSU 2004 10 years
| 1 RTAXxxxS,
. RTAX-5/SL RTAX0xSL 2004 15 years
martFusion® So RTAYoRD,
°® | RTAX-DSP RTAXxxxDL 2011 15 years
| RT ProASIC3 RT3P 2010 15years
® RTG4 RT4G150 2015 15 years
B e I— N eds woo =
4 L H s Note: The expected supply continuity does not apply to EOL’ed products.
SmartFusion2 SoC .
20 years+
PolanFire® FPGA®
PolarFire SoC i 'I '
1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045

Note: Longevity timelines show historic and anticipated years of support. Some external factors could impact the timelines.

© 2023 Microchip Technology Inc. and its subsidiaries
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Power Efficiency

Architecture and Technology Matter

@ MICROCHIP



Significantly Lower Power Consumption
By Technology and by Design

SRAM Cell Non-Volatile Cell

BitLine Vdd m Vdd m Bit Line A A

. —_—

Tos ud | L]
‘?’}E — _l_
s k 1

. — L

L I L
. !

Word Line

A j

v v

SRAM:
* Must continually re-charge

Non-Volatile memory:

* Retains its state

* 1000x lower leakage per cell
Features:

* Substantial leakage per cell
Features:

* Designed for HIGH-END market (and re-used for

mid-range families) Microprocessors, etc.)

Total Power Savings of 30-50% vs SRAM FPGAs

© 2023 Microchip Technology Inc. and its subsidiaries

* Designed for LOW POWER (Transceivers,
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Industrial as Multi-Facetted Topic
Microchip Key Items Support Industrial Applications

20

Watts ROUTER
18 | 16X 10G xcvr
220k LEs RRU DFE 4 x40 MHz
" 160MHz 16 X 9.8G xcvr
140k LEs
" 275MHz

Alpha / Neutron
particles strike
routing matrix

12

10

c 47%
n

L L3 -] (-]
Competitor A (1.0v) IENE—_—

Flash FPGA SRAM FPGA SAFE
No Error Functional Failure &
RELIABLE A0 H RN
All Sta‘ilc g ; g g g ; g
i | K @ 100°C '_i - 0'! !-i '_i !-i - 0'! !-i
Microchip No Obsolescence Practice = SERDES a2 T I TS 3
Longevity of Supply aFabyic E 2 g [ 5 5 2 s T
; 36 years+ : - = Static '43 E g- t_ou '% '§ Eg E
MXFPM E- £ 2 [-% E- E- £ ;' g
SXJ\FPG: - : - ™ 8 8 o [+] o 8 o
pocon LICENSED v
, DPA
B e o COUNTERMEASURES

PolarFire® FPGA®

i 20 inarn N
PolarFire SDCi ! '
1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 '

Pote: Longeviy Esings show NS &0 SICRE YSas Of SUBpoR SO SEMSl TCks Gl S I eanes So—
AT\ MicrocHip ° .-.-‘:':‘
K.
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Significant Difference in Self-Heating

-
Bx1 Max £56.2 °C o(C Bx1 Max 78.1°C oC Max 74.5 °CioC L B
Mij 45.8 °CH Min 594 °C§ Min 578°C N
Average 53.6 °C Average 75.8 °C Average 71.8°C

PolarFire® FPGA 28 nm Competitor 16 nm Competitor

Power Consumption vs. Ambient Absolute Temperature vs. Ambient
Temperature o Temperature
10000 < 140
= ©
‘g 8000 g 120
-S 6000 g 100
g —e— MPF300TS, typ '~ 80 —&—MPF300T, T_j, typ
o .
3 4000 M._. —8—28nm, typ S 60 ——28nm, T_j, typ
é’ 2000 16 nm, typ i 40 16 nm, T_j, typ
g . E 20
[e] @]
% 0 20 20 60 80 100 g 20 30 40 50 60 70 .
g T Ambient [°C] T Ambient [°C] A8\ MicrocHIp

© 2023 Microchip Technology Inc. and its subsidiaries



Aging Caused by Temperature

What are Implications for the System?

* Device aging * Resulting MTTF (assumed on
* Tambient = 50°C identical test-hours)
* Junction temperature * PolarFire SoC: ~10 FIT
* PolarFire® SoC: 70°C * SRAM 50C: ~107 FIT

* SRAM SoC: 109°C

Absolute Temperature vs. Ambient Temperature

180 FIT vs. device temperature
160
T 140 120 O
E 120 100 3
100 —— MPFS095T, [ D
= T_j, max w =
5 80 L 60 = O
2 60 —e—SRAM SoC, L = 3
T_j, max = 40 ° (%2}
40 2 o E
20 20 <
o
0 0 V2]
0 20 40 60 80 100 0 60 80 100 120

Ambient Temperature [°C]

Junction Temperature [°C]

@ MICROCHIP



Microchip Industrial Automation Stack

-
° | J _J
Q\=R -------------------- m|p| gm CoaXPress’ ? ;4‘ EtherCAT.

&  SLVS-EC

o EEEN N . . - - - - - -. — - -.- L} - E—  —— - L ___ ) i
e bigdnf| BT 5.0 l L5632 :—"'i-'"3.| Ay Bus |'f'-"|'-7-| |_Ethe rCAT — Trinarmig)

o

. s

RTOS AMAZON IIELQ‘S MUGSLEUS
e | v B X

Tha MOST peowsar
efficiant AML
inferaroa

Artificial Intelligence/Machine Learning {Al/ML} inference w/MPF and MPFS

Embedded Design
FPGA Design
ToR CesiAn MSS Configurator SmartHLS
Libero SoC Design Suite
Soft Console
" ) |. o
_ : 2 )

Hardware, Design and Data Security

| Functional Safety

@ MICROCHIP

13



Example Applications

Key Element: Performance/Watt
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High-Performance Industrial Camera
Optimizing for Performance/Watt

Power / LDO DDR MEMS
Osallator
PolarFire Control Logic DDR
FPGA (Custom) Controller " oes
Encode
' Sensor Image; Deep Learning
interface processing Inference Engine

Microchip benefit

PoE PD
(and Ideal Diode Bridge)

Display/
Network
Interface

1G Cu Phy

Sensor CoaXPress Phy

W iFi Controller

Small housing Optimized layout

MIPI CSI-2 4kx60 sensors  Native CSI-2 support

Simple thermal system Low static, optimized transceivers
Connectivity Total System Solution

. A8\ MicrocHIp
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Connected Vision — CoaXPress®

VIDEO-DC-CXP

* EQCO125X40 Transmitter (4x4 mm?)
* PolarFire® MPF100T-FCSG325 (11x11 mm?
* MIPI CSI-2 to CoaXPress at 12.5 Gbps

PolarFire MPF100T

RISC-V
uC

MIPI
CSI-2

—  CoaXPress |—

Highspeed
Interface

ECQO
125x40

B

13€255 1pay

S

JI
CSI-2 Rx Ima

il
)

c164[)

Sensor conne

4
538
0

]

~
e
3
S

l:J

&

-
~
o
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Thermal Camera

Key Considerations

Microchip Benefit

Handheld, battery-driven

Small housing

No interference with
sensor

Interfacing to thermal
sensor

Small power-consumption

11x11mm?
no configuration-memory

Very small self-heating

Native MIPI support

@ MICROCHIP



Measurement Equipment
High-Temperature Environment

 Position measurement on motor-shafts

* Control of multiple high-power Silicon
Carbide or IGBT power modules

Microchip benefit

Mounting in hot Small static power
environment (95°C)

Space constrained Small packages

c Q C
e CCCOQQCOOO0O0QOQ0 QO D
00 000000000 000 E
o000 o000
© © cCc COC COoCOCO0O0O0 0O 0O) 6
Low-cost PCB Simple PCB-routing 8 g2 g2
oo o
oo o
Q0000 © Q0000 o Q0000
. L[] . . . . Qo Q
co Q
High reliability SEU immunity 33 88 3 3 38 83
cC CC CCOOOCOOOOD 00 0O R
coocoo 00000 T
CC COOCOCOCOCOOO000000 0O u
CO COCQOOCCOOCOOoOOOQO 0O v
co o (] o QO]
COo0QCOQOC CO000C00Q0000 ¥
400000000000000000084% | A
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Professional Drones

Flying Connected Sensors

Microchip benefit

Long flying time
Silent flying

Accurate control

Multiple sensors

Connectivity

19

Small power-consumption

- FOC motor-control IP . 0
- Deterministic fast loop- Speed-ref D E’
timing . E IS

Flexibility of FPGA, native
MIPI CSI-2 support

Microchip portfolio

o5
Motor Control h_i

2 scrsor | 5 rusion L} e

g 5 E |
Current
Measurement
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Real world example

PolarFire Video Kit and Machine Learning

@ MICROCHIP
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Design Example
Person Recognition on MPF300-VIDEO-KIT

* Design-Resources, Face Recognition:

* Design: https://bit.ly/MCHP VBX 13
* SDK: https://github.com/Microchip-Vectorblox

* HDMI in/out

© 2023 Microchip Technology Inc. and its subsidiaries
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https://bit.ly/MCHP_VBX_13
https://github.com/Microchip-Vectorblox

Block Diagram Face Detection
MPF300-VIDEO-KIT

* Libero SoC example design based on DG0849

= E3 VIDEO_KIT_TOP

Bayer_Interpelation_C0 (Bayer_Interpolation_v3.0.2)
CORERESET_PF_C1 (CORERESET_PF_w2.3.100)

#- 3 DDR_Read

#- 3 DDR_Wirite

Display_Controller_CO (Display_Contreller_v3.1.2)
= B IMx334IF_TOP

PF_CCC_CO(PF_CCC w2.2.100)

PF_CCC C1 (PF_CCC w2.2.100)
PF_DDR4A_CO(PF_DDR4 w2.3.103)
PF_IMIT_MOMITOR_CO (PF_INIT_MONITOR_v2.0.203) N 5\ 2.0 TX

[+ a PROC_SUBSYSTEM
MEE T

DDR4
Memory

PolarFire MPF300T

RISC-V

softcore

[+ E Video_arbiter_top

%y apb3_if(apb3_if) (apb_wrapper.vhd] [work]

% elabiaxi_arbiter(rtl) (axi_arbiterwvhd) [work]

% elabl:ff_busiarchitecture_ff_bus) (ff_bus.whd) [work]

% elablvector_mux(architecture_vector_musx) (vector_mux.wvhd) [w..,
- B3 hdmi_nc_ss HDMI 2.0 RX
EEI--E image_enhance

% vector_mux(architecture_vector_mux) (vector_mux.vhd] [work]

[

mmg HDMI 1.4 TX

=

@ MICROCHIP
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Power Analysis of Design
SmartPower on Implemented Design o

Edit Post Layout Design
=t » Verify Post Layout Implementation
+*| Generate Back Annotated Files
. Simulate

* SmartPower o R
(.'?_1 Open SmartTime
% OpenSSM An:  Run

* Run on implemented design ) oo i

& Configure Pragrar

& Select Programme

* Allows accurate power-analysis on full [ T oo,

+| Configure Design

desi gn an d desi gn- blocks e o [ o | Desgricariy | s | Simsricady

f{] SmartPower - Initialize Frequencies and Probabilities ? x

* Toggle-Rates influencing power meme | C—

:D' Register Qutputs

L&: Set/Reset Nets

[
L Ve Ct O r_ I e S S ro a a t I O n = Primary Inputs Iv Initislize Clock Frequencies and Duty Cydes
I+ Combinational Outputs

=} . Set Of Pins
Enables Iv with dock constraint if available in SmartTime

Others
[+ Else, With Default Frequency 125.00 MHz

* Based on netlist simulation =
* Manually

@ MICROCHIP
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Power Analysis

SmartPower for Detailed Block Analysis

 Summary, by rail
* Dimensioning of power supplies

* Hierarchical Analysis
* Where is power consumed
* What does consume the power

=1} PF.CCC_CI0

b [ ] ]

Power Consumption

Total
2770.912 mw

Static

Breakdown —|gy Rai -

WDDA25
26704676 mW)|

VDDA
22866014 mWi|

VDDI 2.5
0.000857 mW|

VDDA
13.569506 mW)|

VDD25
44 226419 mW|

¥CVR_VDD_CLK. 2.5
2790588 mW

VDDI 1.8
9.782783 mWi|

97.263273 mW|

575.262 mW

Dynamic

2195.65 mwW

Show @ Chart  Grid

Power Usage

VDD
2262339778 mW)|

IDEQ_KIT_TOP

Power Consumption

hdmi_rc_ss_0 Block Hame

{} PEINIT_MOMNITOR_CO_D PIE ST TED

8 CORERESET_PF_C1_0

@5 xi_arbiter 0 Breakdown: |By Type hd

B vector_mux_0

i:F DDR_Read_Camera YCVR

{} PF.DDR4 COO £7.391 mW

{} CORERESET_PF_C1.2 10G

{} Display_Controller_C0_0 80.579 mW

{} DDR Write_Camera DSP/—
365.553 mW

{} CORERESET_PF_C1_1
{} PROC_SUBSYSTEM_O
BY: vector mux_1

{} pFcCC_Co0

B vector_mux_2

{} CORERESET_PF_C1.3
{} CORERESET_PF_C1.4
i:F Video_arbiter_top_0
{7} imxa3aF ToP0
{} image_enhance D
BY: apb3_if0

{} Bayer Interpolation_C...

Cther Rails Static
0.45 m

Core Static
104.068 mwW

Static Power Dynamic Power
575.262mW 2195.65 mW

-

Show @ Chart " Grid

Power Usage

714.399 mW

4394.062 mW

@ MICROCHIP
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Power Analysis
Diving Into Design, 10s T

#-{ PF.CCC_CI0

-} hdmi_re_ss. 0

-1} PF_INIT_MONITOR_CO_D
#-{ | CORERESET_PF_C1.0

- B} axi_arbiter D
@ vector_mux_0
- DDR Read Camera

XCVR Power Usage

- {} PF_DDRA_C0_0/MSC_i0
~[&f: PF_DDR4_CO_0/CCC_O
- Bt PF_DDR4_CO_0/DLL_0
-1} PF_DDR4_CO_0/DDRPHY_BLK_D

428683 mW,

Block Name
PF_DDRE4_C0_0

Dynamic Power
292,77 mW

o
515.727 mW

* Breakdown based on design-hierarchy
* Allows analysis on potential power-savings
* DDR-memory is costly on power

475417 mW

Gate
35102 mW

@ MICROCHIP
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Power Analysis
Diving Into Design, DSPs

XCVR Power Usage

=1} VIDEO_KIT_TOP

Static Power
1.556 mWW

Block Name
PROC_SUBSYSTEM_0O/core_wectorblox_C1_0

Dynamic Power

+-{} PF_CCC_C1.0 1066.011 mw

+-{} hdmi_ne_ss. 0

“{] mmm

ﬂ:l: PROC_SUBSYSTEM_O
3:[: PROC_SUBSYSTEM_O/COREIZC_CD 2
#{f mmm

#-1 | PROC_SUBSYSTEM_0/PF_SRAM_AHBL_AXI_C1_0 DEPR|
347.335 mW

+-{ } PROC_SUBSYSTEM_O/MIV_RV32IMA_L1_AX|_C0O_0
+ 3:[: F'FUC]C SUBS‘Y’STEM D CDrEUARTapI::I MiV_D

- - -3
+ jlj:PH::rc hUEh‘r’hTEM 4} core_ve ctorblcr €10
M PROC S0 T URET TR :

4} PROC_SUBSYSTEM_0/COREAHETOAPB3.0

* VectorBlox Machine Learning IP highest contributor to power

consumption

* 1066 mW for Machine Learning IP => Low Power Machine

Learning

@ MICROCHIP



Environmental What-If
Excel-based Power Estimator e

J_l | |ﬂ | @b Initialize Frequencies And Probabilities...

* Export from SmartPower to Microchip Power [‘gices oo

- [F3 Active

Estimator (MPE) :

Refresh Vectorless

Ii Freeze/Unfreeze Calculations

ME C 1] E(F G H | J K L
1 \ Microchip Power Estimator (MPE) - v2021.3
2| @ MicrocHIP PolarFire and PolarFire SoC
[ ) Im po rt into M PE . F*é{-i?i}“ \ EE Import | Initialize Power Estimator | Manage IP | Create Snapshot | Reset to Defaults | Export Report | ml
. ST 3
bit.ly/MCHP_ MPE ﬁ;_-wc;:zﬂ;azf:-%
St de o T e

Thermal Inputs - Power Summary
Calculation mode Estimated Tj Summary
Ambient Temperature Ta (*C) Total Power (W) 255
0.180
. . Theta JA& Estimated Theta JA 1810
* Allows analysis for device andf— = =
WS an [ r Vi n - — »
- Air Flow Siill Air Junction Temperature Tj( °C )} 45.75 l
Effective Theta JA ( "CAN ) a.00
environment changes = S —
Board Thermal Model  [Z0aoferer) Themallareh  raimum Power (W) 57

@ MICROCHIP
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https://bit.ly/MCHP_MPE

Design-Based What-If

Low-Effort Power Estimation

* Checking on return before redesign

28

* Toggle-rates

PROC_SUBSYSTEM_0/COREJTAGG 30.00 209 21 13.4% 0.000
o C I OC k_ ra t es PROC_SUBSYSTEM_0/COREITAGE 30.00 337 15 124% 0.000
PF_CCC_C0_0/PF_CCC_C0_0/pll_ins 137.50 10833 19 124% 0.021

. o IPF_CCC_C0 0/PF CCC_CO0 0/pll in: 27500 22000 15l 12 6% 0 069!

° I O tt . T J — 45 8 C [lPF_ccc_Co_uPF_ccc_co_u/pi_ins 275.00 4219 18] 12.4% 0.133]
= S e | n g S ‘ MAX332 IF_ 10D _0/PF_GCG G2 bR 120.00 2047 14 13.3% 0.003
IMX334_IF_TOP_0/PF_CCC_C2_0/PR 120.00 1466 22 124% 0.003

MName

Clock
Frequency

Number of Number of Design

DFF 4LUT  Complexity

Toggle
Rate

Power (W)

(MHz)

Clock
Frequency

Mumber of Number of Design

(MHz)

DFF 4LUT  Complexity

PROC_SUBSYSTEM 0/COREJTAGLG 30.00 209 2.1 13.4% 0.000
PROC_SUBSYSTEM_0/COREJTAGIG 30.00 337 15 12.4% 0.000
PF_CCC_CO0_0/PF_CCC_CO0_0/pll_ine 137.50 10833 19 124% 0.021

. o IPE_CCC_CO 0/PF CCC_CO _D/pll ine 27500 27000 15 12 6% 0069

TJ = 46 . 9 C EPF_ccc_co_wPF_ccc_cu_wpl|_ins 275.00 42196 15 25.0% 0.269|
K34 - _TOP_0/PF_CeC Ce 0imh 120.00 2i47 14 13.3% 0.003
IMX334_IF_ TOP_0/PF_CCC_C2_0/PF) 120.00 1466 22| 124% 0.003

© 2023 Microchip Technology Inc. and its subsidiaries
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Comparing to other architectures
Power Estimation Tools

* How do other architectures behave?
* Can | estimate without doing a large design-run?

Settings

__ Settings

General
Famiby PolarFire
Device MPF300T Device
Package FCG1152 Package
Range Extended Speed Grade
Temp Grade

Family

Family

Device HCKUSP

Package e
SpeedGrade |8
Temp Grade ~ [IRFEG

Core Voltage 1.0V

Process Typical Process

Speed Grade -1
Data State Production Characterization

Process Typical

Charactenzation Production [+ 153 accurac ul

=>» Power estimation tools are your friends
=>» Copy/Paste + adaption for comparison = medium effort

29 © 2023 Microchip Technology Inc. and its subsidiaries
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Power Estimation Tools
Comparing results

* Goal: have common information for direct comparison

bit.ly/mchp convert

LW

Name of Microchip Power Estimator

Name of Xilinx Power Estimator

Source Architecture

Average Depth of Shift Registers

Theta Junction Ambient [°C/W]

m—=—
—r

Set Theta JA in Estimators
n the Tja-va

If tickbox is set the

TRUE |
ed in both estimators.

lue from cell B12 is us

* Result: Temperature sweeps for bigger picture

Power Consumption vs. Ambient Temperature

Ta=50°C;
6.5W vs 2.9W

30

Total Power Consumption [mW]

Power Consumption vs. Ambient Temperature

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

MPF300T,
typ

—@— MPF300T,
max

20 40 60 80
T Ambient [°C]

typ

—@— 16 nm, 356 kLC,

max

100

16 nm, 356 kLC,

Total Power Consumption [mW]

9000
8000
7000
6000
5000
4000
3000
2000
1000

o

20 40 60 80
T Ambient [°C]

Microchip Power Comparison Tool

1) Transfer XPE 2 MPE

2) Create Power Comparison

Ta=50°C:
w 5.7 Wvs 2.9W

—8— MPF300T,
max
28 nm, 325 kLC,
typ

—8—28 nm, 325 kLC,

max
100

@ MICROCHIP


https://www.microchip.com/en-us/products/fpgas-and-plds/low-power/conversion-tools

Power Estimation and Temperature
System Environmental Condition

Absolute Temperature vs. Ambient Temperature Absolute Temperature vs. Ambient Temperature
, 220 : , 200
Ta=50°C: -
* ° 170 © 160
o o o 8 140
£
> 100 C VS 70 C 2 120 —e— MPF300T, |0_EJ 120 —e— MPF300T,
o) T_j, max ) 106 T_j, max
8= 4 —e—16nm,356kiC, § ig —€—28nm, 325 kIC,
3 T, j
P _J, max ?3_, 40 T_j, max
S 20 5 20 :
Te m pe rat u re 2 0 20 40 60 80 100 2 0 20 40 60 80 100
I I < T Ambient [°C] < T Ambient [°C]
[ ]
behaV|or_ DeltaT vs. Ambient Temperature DeltaT vs. Ambient Temperature
110
o 9 100 o
comparisons 3 = 0
= 80 : —e— MPF300T, 2 80
3 70 : DeltaT, max w© 70
T 60 : 2 60 —0—MP|F3()OT,
g =
2 50 : 3 5o DeltaT, max
= 40 : LA —e—28 nm, 325 kLC,
2 3 : —e— 16 nm, 356 kLC, 's 20 DeltaT, max
a 20 ¢ DeltaT, max g 20
0 20 40 60 80 100 0 20 20 €0 20 100
T Ambient [*C] T Ambient [°C]

. A8\ MicrocHIp
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System Implication

e Resulting Junction Temperature >100°C vs. 70°C

SRAM FPGA add-on kit

© 2023 Microchip Technology Inc. and its subsidiaries

PolarFire video kit
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PolarFire® Power Savings by Design
Lowest Power — Saving 43% to 69% Versus Competition

-48% -50% -53% -53% -63%

16

. N

8 >

| I I
0

4x4 Wireless MIMO Video Switch

Common Application Designs

SFP with DDR4

Power (Watts)

Remote Radio Head Ethernet Switch

x16 SERDES

PolarFire Customer: “$1.5/W in BOM

cost saving due to power savings” B Competitor M PolarFire FPGA

All designs using official layout and power estimation tools with common effort levels

33 All designs using PolarFire standard speed devices versus low-power-binned devices; similar performance devices)
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Summary
Microchip Advantage on Power/Watt

* Microchip FPGAs provide significant power-
advantage over competition

* Lower power = less trouble
* Significantly lower power = system benefit

* You can see on your own existing design




Q&A




Thank You

Microchip provides material in this webinar strictly “as is” for informational purposes only and without any warranties.
This material is deemed “Content” under Microchip’s Website Terms and Conditions (“Terms of Use”) and
governed by such Terms of Use available at www.microchip.com.
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