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Sensors

BEST OF SENSORS
AWARDS 2020

WINNER: AI/MACHINE LEARNING CATEGORY

MAX78000 Neural Network Accelerator Chip

Maxim Integrated

Electronic

PRODUCTS
PRODUCT OF THE YEAR

MV

ARTIFICIAL INTELLIGENCE
EXCELLENCE \

AWARD ‘

2021

COMPUTING DESIGN

@ embeddedworld
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B(RINFERIEHIES R CNNNNiESS

ARM Cortex-M4F 100 MHzRO 32 kHz XO (RTC)

100 MHz —— ”
16 KB cache 60 MHz RO 7.3728 MHzRO arallel Frocessor
RISC-V Smart DMA 8-30 kHz RO Max Layer 32..64
60 MHz, cache P to oU MK

. 0 Max Input/Output
4-ch DMA & Channels In Any Layer 1024

512 KB Flash 12S M/S

3 x UART

128 KB SRAM 3 x PC (Hispeed) 1xLP

432 KB?

Max Weight (up to 3.5M weights)

Data Memory 512 KB

SIMO/DVS 2 x SPI M/S )
9 x Timers

' 6 x 32-bit, 2 x LP, 1023 x 1023
& Al el 2 x Watchdog, (per channel, streaming)

) 1 % Wakeup 181x 181
1-Wire master (per channel, preloaded)

AES 128/192/256 Max Input Dimension

(€
Parallel camera 8-ch 10-bit ADC

4 x pPower 1-Up to 64 with pooling every other layer, up to 32 with no pooling

Unique ID SWD Comparator 2— Weights can be 1-bit, 2-bit, 4-bit, or 8-bit, selectable per layer

8 x8mm 0.5mm 0.8mm pitch, BGA81
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BRI RIERIRE A CNNNNiE=Z

ARM Cortex-M4F 120 MHz RO 32 kHz XO (RTC)
120 MHz
16 KB cache 60 MHz RO 7.3728 MHzRO Parallel processors

RISC-V Smart DMA 8-30 kHzRO =Xt Square ave Max layers 128..256
60 MHz, cache e
4-ch DMA BN Maxinpufc/output 1024
channelsin any layer
2.5 MB Flash MIPI CSI-2 USB 2.0

Max weights 2 MB 23
384 KB SRAM Parallel camera 3 x UART (up to 16 Mweights)
12S M/S 9 x Timers Data memory 1.31 MB
SIMO/DVS : 6 x 32-bit, 2 x LP,
3 x I12C (Hi-speed)

2 x Watchdog, 286 x 286

1 x Wakeup . . . (per channel, preloaded)
AES 128/192/256 2 x SPIM/S Max. input dimensions ’ 2048 x 2048
TRNG 4 x Pulse train 8-ch 10-bit ADC (per channel, streaming*)
: 4 x pPower
S SWD Comparator

EEd ]

12mm x 12mm, 0.8mm pitch, 144 CSBGA

©2022 Analog Devices, Inc. All rights reserved. 20
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MAX78000 MAX78002 (SZiFAESIEAIATAR/N)
Z Cortex M4F + RISCV Cortex M4F + RISCV
SR 100MHz / 60MHz 120MHz / 60MHz
Wiz FE=SE] 512KB Flash + 128KB SRAM 2.5MB Flash + 384KB SRAM
CNNIMEREEFEZTE 432KB & + 512KB %iE 2MB #E + 1.31MB %iE
CNNIE=SRER 50MHz 200MHz
BRANEE 64 256
RAGREEBEL 1024 1024
BRANBEINEE 1024 x 1024 2048 x 2048
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MAX78000 AlEL /&

HETEAYE] (ms) HETEBEFE (m))
2000 300
1800
1600 250
1400 200 :::
1200 gﬁ
1000 150
800
400
50
200
0 S . . 0 — . -
MAX78000 MAX32650 ZENFEMCU MAX78000 MAX32650 ZEFMCU
1 280{Z IR EERD
CNN at 50 MHz', 1.2V Cortex-M4, 120 MHz, 1.2V Cortex-M7, 216 MHz, 2.1V MAX78000E=EATINT8£E
3 B FEESAY R AR
= KWS20 13,801,088 2.0ms, 0.14m)J 350ms, 8.37m)J 125ms, 30.1TmJ3 4%;57111%51@)\59‘%
s BRI N
= FacelD 55,234,560 13.89ms4, 0.40m) 1760ms>, 42.1mJ  714ms>, 153mJ + 59mJé SEIJ?%%'% + 4MEB3.3V SDRAM + SDRAM#Z
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2 |IF TensorFlow

AR O PyTorch
. Module fERy
iI14x/MBEE SRR
EIll&EL
[ Checkpointay
REA MAX7800X EINEAREE
(YAML) =107t (-npy)
'®IAR
& i [ AR CII ]
= eclipse

PyTorch is a trademark of Facebook, Inc.
TensorFlow is a trademark of Google, Inc.

24



MAX7800XZE 737 455 R

ANALOG
DEVICES

https://www.analog.com/cn/index.html

#HEFA. S, QEE# A, =i

C) GitHub

https://github.com/MaximIntegratedAl
iE, TR, i

GITHUB isili

©2022 Analog Devi‘ée.s, Inc. All rights reserved.



ADI75Z4810T R DEVICES

AHEAD OF WHAT'S POSSIBLE™




AD A Al R s R B W FE 00

AHEAD OF WHAT'S POSSIBLE™

©2022 Analog Devices, Inc. Al rights reserved. 27



ADIAZAIF= BRI iR B Ay st

AHEAD OF WHAT’'S POSSIBLE™

‘Waveform of "Stop’

— Orignal
— Amented
10000

-10000

6000 2000 10000 12000 14000 146000

28




ADIBAZAIREHFELEMAXREFDES178 Ao

AHEAD OF WHAT’'S POSSIBLE™

©2022 Analog Devices, Inc. All rights reserved. 29



ADIfREHIER = miitss ANALOG
Tt T AV ZE 10T R A .y

AHEAD OF WHAT'S POSSIBLE™




ADIGRFEH S Setitoa

Esiia1Billion

1995-2002 2004F5
8051%5l MAXQ® 5

2012FS

< 2020FE%5
ARM® - 90nm | ARM -40nm —
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MAX32655

MAX32666

MAX32670

MAX32660

MAX32675

MAX32680

MAX32558

MAX32550

(KIHEEAZArm Cortex®-M4fizsglse . HFPU. ADCHIBluetooth® LE 5.2, &EFRFaIsain A

{KIDFEARM Cortex-MASEEHISE, HFPU. ADCHIBluetooth LE 5, i&FAF ol

11|

S M. BEIDFEArm Cortex MAGIEHIZE, wFPU, 1&AF TAFNYIEL R M A

HNEL HB(EIDFEArm Cortex-MAGREESIZE, wFPU, ERTRIZFEINA

HBIEKIHFEArm Cortex-MAGEFHIES. wFPU. ADC/DAC, EREF T

HB(EINFEArm Cortex-MAR=HIgs. wFPU. ADC/DACHIBluetooth® LE 5.2, &RF Il

DeepCover® T£ARM Cortex-M3f#=Hl2g

ChipDNA™ Z£ARM Cortex-M4zHI2S

©2022 Analog Devices, Inc. All rights reserved.
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VA 52 GPIO MAX78000 60 GPIO MAX78002
AT &E8EMCU
128KB RAM/512kB FLASH 384KB RAM/2 5MB FLASH
@ Convolutional Neural Network Convolutional Neural Network
(CNN) 100 MHz Cortex M4F (CNN) 120 MHz Cortex M4F
27 GPIO MAX32558 70 GPIO MAX32550 68 GPIO MAX32560 105 GPIO MAX32570 27 GPIO MAX32520
96KB RAM/512KB FLASH 256KB RAM/1MB FLASH 384KB RAM/1MB FLASH 760KB RAM/1MB FLASH 170KB RAM/2\MB FLASH
60 MHz Cortex M3 108 MHz Cortex M3 108 MHz Cortex M3 150 MHz Cortex M4F 120 MHz Cortex M4F

42 GPIO MAX32672

14 GPIO MAX32660 31 GPIO MAX32670/1 66 GPIO MAX32630/1/2 § 105GPIO MAX32650/1/2

{EEEJ*%MCU 96KB RAM/256KB FLASH 160KB RAM/384KB FLASH 200KB RAM/1MB FLASH 512KB RAM/2MB FLASH 1MB RAM/3MB FLASH
A 96 MHz Cortex M4F 100 MHz Cortex M4F 100 MHz Cortex M4F 96 MHz Cortex M4F 120 MHz Cortex M4F

23 GPIO MAX32675
160KB RAM/384KB FLASH
100 MHz Cortex M4F

(Precision Analog + HART)

(BOr e

36 GPIO MAX32680 52 GPIO MAX32655 48 GPIO MAX32665/6 104 GPIO MAX32690

RAM FLASH RAM FLASH
MCU 118000K,I\3/|H /512KB 160KB RAM/512KB FLASH 560KB RAM/1MB FLASH 1MB /3MB
z Cortex M4F 100 MHz Cortex MAF 2 % 96 MHz Cortex MAF 120 MHz Cortex M4F
ﬁ (Precision Analog + HART) z L-ortex z Lortex (Coming Soon)
@ RISC-V Radio Coprocessor @ Most products require NDA.

EZMCUFm: ADIEAMNI
https://www.analog.com/cn/index.html
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