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GAPSHHEIRF A ERYRERL

MR 5 F A FERT R ThEE STM 32 H7 216Mhz 40nm
TARGET CLOCK TIME CYCLES ACTIVE POWER

STM32 F7 216Mhz /v 99.1ms 21 400 000 60mW ‘\

REFEMEMRL6ME
GAPS8 * 15.4Mhz 11 % 99.1ms 1 500 000 3.7mW
\ 75 £%

GAPS8 * 175Mhz 8.7ms 1 500 000 70mwW

GAP8 * 4.7Mhz 99.1ms 460 000 0.8mW
PL - AGAPS S S AL 5 IARM CMSIS-NN (CMSISHIZE W 25 FE) E* UL E N BZEGAPSIFICluster |l 4h
PETERE T CNN IR HVACIFAR-10 F 1 RE R EL#%. * ORISR 51 % (HWCED
JRSCSYRES*: ARM processors blog o s PR B RUIIE 51 %8 (HWCED
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An Integrated, hierarchical architecture
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Arm and Mbed are registered trademarks or trademarks of
9 Arm Limited (or its subsidiaries) in the US and/or elsewhere.
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* Loop Kernels + Bit manipulation
+ DSP Extensions + Complex Numbers,

* Vectorial/SIMD Trelllis
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EZE@FIRA (Key Word Spotting)

457 CNN:

Conv 8x20, MaxPool 2x2/2, 1 InFeat, 32 OutFeat, W:95, H:40

Conv 4x10, ReLLU, InFeat 32, OutFeat 32
Linear: 10 Outs

FEIVHEE FAEIFHES:

CNN (cluster)

SW version 155ms  11,8mW : “F#J1,8 mW

HWCE version 58ms 8.8mW : “F#J 509uW
MFCC (FC)

170ms 3,3mW : “F-#5) 560uW
Total 1,07mW with HWCE

2,36mW in SW

13

14bits 2| 10f1
A Off » DC | B ¢ xoOomV » DC | C off » DC | D

Off

< x[1037]r kK Q& § 9 g pico

» DC

|

CNN on HWCE:
Avg power: 8.79mW
Duration: 58ms

|

MFCC on FC:
Avg power: 3.3 mW
Duration 170ms



ETCNN B3 FIR A

[ Global Normalization | 128 x 128
I
[Convasive Normaization | 128 x 128 CNN 13 Layers, 128x128 Input, 14 Outputs
|
[ Convolution 3x3 | 1x128x128=>32x 126 x 126 450 213
32 x 126 x 126 => 32 x 126 x 126 400 '
| MaxPool 2x2 | 32 x 126 x126 => 32 x 63 x 63 Z;?
1
[ Convolution 3x3 | 32x63x63=>32x61x61 250 205.8
32x61x61=>32x61x61 200 '
B Time @ 250MHz, ms
| MaxPool 2x2 | 32 x 61 x61==32x30x30 150 112-8
1 100 69.1
[ Convolution3x3 | 32x30x30=>32x28x28 5) l 133
32x28x28=>32x28x28 0 ||
[ MaxPool 2x2 | 32x28x28=>32x14x 14 2 < o <
O R S ; &
6272 x 64 => 64 e a . %> \2§
x®
64 => 64 é@c,
%(J
64 x13 => 13
. " m rim
AIN4Z4 421 263 33ms per image
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1x1 conv, 32, /2 1x1conv, 64, /2 1x1 conv, 128, /2
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o T H EHEIEMGERATH, B
« REFHWAIL I8 KA S
« @1.0V, FC: 50MHz, Cluster: 100MHz =» 6.5fps 40mW
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GAPUINO board
FHF 84T A R v

Arduino Uno form factor

Camera connector for external
camera (e.g. Himax HM01BO0)
HyperBus combo DRAM/Flash
512Mbits Flash + 64Mbits DRAM
USB to GAP8 JTAG + UART

Reset button

Configurable 1/0 voltage (3.3V/5V)
Input Power — DC Connector or USB

17

GAPmod module
FHF- B, ] b 8 i) 3 e AR

» 26mm x 36mm surface mount module
(e.g. Himax HM01BO0)

* 64Mb of external flash memory and
8Mb of external RAM

+ STMS8 with a power switch used as a
wakeup source and watchdog and
analog I/0O

* An LDO voltage converter providing
GAP8’s 1.2V supply

* A crystal and other passives
necessary for GAP8 to operate.

GAPpoc A

T B SN H 22 %1t
Dimensions
GAPmod

Monochrome VGA image sensor (On
Semi MT9V034C12STM-DP1) with
interchangeable lenses (M1S lens
mounted on an S-mount)

Location for Panasonic low power PIR
sensor

uBlox NINA-B112 BLE module
Headers for 1/O other communications
JTAG

Battery holder
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https://greenwaves-technologies.com/store/ https://www.seeedstudio.com/GAPUINO-GAPS8-
Developer-Kit-1st-fully-programmable-multi-core-RISC-
V-Processor-for-loT-Application-p-3090.html

02  7riESDK — $E45 T GitHub

https://github.com/GreenWaves-Technologies/gap _sdk
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https://greenwaves-technologies.com/store/
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