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1.1. Speck™

Al
Speck™ “ " SoC
DYNAP™CNN Dynamic Vision Sensor DVS 1] Event
Camera ( Dynamic Event-based Sensor (DES) Event-based Vision
Sensor (EVS) 0 5¢ sCNN
32
128x128 DVS Jll
Speck™ always-on loT
oh
1.2. Speck™
Speck™ SynSense Speck™
i i i
Speck™ 1.7mm  3.6mm
M12
Python Sinabs SynSense Samna
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Speck™
2.1. Speck™
211
o 1 DVS
« 9 DYNAP™CNN
o« 1
« SPI /
. {111 1.2 14}
. 2
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2.1.2 DVS
. 128x128
. DVS
. ROI
. DVS /
. 90°
. : 80 dB (20*-200k lux

all

*20lux - 50lux
5% 8.1
2.1.3 DYNAP™.-CNN computing layers
. 9
. 128x128
. 64x64
. 1024

. 16

. 16x16

. / 1 2 4 8 XY
. / [0:7] XY

. {111 1.2 14}

. Leak
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214 Readout Layer
. 16 15 +1 other
. 1 16 32
. 4 5T | }
. 4 1

2.2,
. Speck™ SoC

. 1 USB 3.0 Micro-B
. Speck™ SoC VDD _1O
VDD _RAM VDD LOGIC VDD_PIXEL DIGITAL VDD_PIXEL _ANALOG

. Samna Speck™
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4. Speck™

4.1.

Configuration

{

Event

SPl interface
Pre-processing B Convolutional

Al Processing Core ~ > Only for test

Ar

Dynamic Vision

b Ul P Sensor (DVS)

Sphom = === A';‘;r::: L' Readout Anterrupt
Interface
Speck™
. Speck™
4.2. DYNAP™.-CNN
Speck™ 9 SCNN
4.5
4.3.
Speck™ 5¢
=
JT
=
input_congestion_balancer_enable
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4.4.
Speck™ 52
=
5¢ output_decimator_enable
4.5.
Speck™ 9 DYNAP™CNN core
CNN / | 5e

Kernel memory Leak memory Neuron memory
(WORD) (WORD) (WORD)
0 16 Ki 1 Ki 64 Ki
1 16 Ki 1Ki 64 Ki
2 16 Ki 1Ki 64 Ki
3 32 Ki 1Ki 32 Ki
4 32 Ki 1Ki 32 Ki
5 64 Ki 1Ki 16 Ki
6 64 Ki 1 Ki 16 Ki
7 16 Ki 1Ki 16 Ki
8 16 Ki 1Ki 16 Ki
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({3 Synsense

Filter memory (WORD)

DVS Filter L 16Ki

Memory Type Word Length
1 Kernel 8 bits
2 Neuron 16 bits
3 Leak 16 bits
4 Filter 16 bits
C f kx

ky KM

KM = Cf kx ky

oy

Kyr= c-2 [logz (keky) ] + [logz ().

Cx Gy
stride sx sy padding px py
c,—k_+2p
fX — X X X + ]
SX
c. —k +2p
fy = . Sy Y + 1
y
NM = f fx fy
oy
NMT= f2 [logz (fy) ] + [logz () /]
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4.6.
15 15
Speck™ 5
INTERRUPT READOUT1 4
4.6.1 INTERRUPT
0 1 <3us
override_threshold _max True
INTERRUPT SLOW_CLK 1
SLOW_CLK override_threshold_max  True
INTERRUPT
4.6.2 READOUT[1:4]
Speck™ 4 READOUTx READOUTX %6 Data Output Modes
INTERRUPT
« override_threshold_max True
4 9 “< 716
4 Speck™
1 2 4 8 4 READOUTXx
/G
4.7.
Speck™ CNN
SynSense GITLAB
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S.

SynSense Tonic Sinabs Samna Speck™
Tonic event-driven
event PyTorch Vision / Audio
Sinabs Python Jll SCNN Jl
CNN = torch  Jul
CNN 5 0 Samna SynSense
C++
Python API
Samna Sinabs SNN 52 5T

Speck™ dev kit

DVS £ Speck™ “
DVS dev kit” Samna
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!
S
| Manage
Collect data Clean data
I T datasets
- 101IC J—
I
; Fordata management Label data
! -
e [ e e e e
Y
Design network
N
/—“—‘\ N 3
- sSw Measure
° Train > Test >
performance
sinabs | J L J {peemane)
For simulation S )
or simuiafio Weights HW - Measure
and y .t performance
layers \ ) \ )
A
CE—
Produce HW cfg
./ cfg

i s ¥

o Produce

Sa mMmhia bitstream
N
Host management Bitstream
Deploy W

Bitstream

Speck™ Dev Kit Write to ROM/RAM
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6.

Speck™ N
4 jl
=
Samna
samna.speck2f.configuration.ReadoutConfig.enable True 5¢
12

samna.speck?2f.configuration.ReadoutConfig.readout_configuration_sel

= =
JC 4 7T

0 2x*2y*4f
1 2x*4y*2f
2 4x*4y*1f
3 1x*1y*16f
5¢ samna.speck2f.configuration.ReadoutConfig.threshold
Speck™ 16 16 * slow_clk

32 32 *slow_clk

samna.speck?2f.configuration.ReadoutConfig.low _pass_filter32_not16

False 16 * slow_clk
samna.speck?2f.configuration.Readout-Config.low_pass_filter_disable True
sales@synsense.ai | fae@synsense.ai www.synsense.ai 14 25


https://synsense-sys-int.gitlab.io/samna/reference/speck2f/configuration/index.html#samna.speck2f.configuration.ReadoutConfig.enable
https://synsense-sys-int.gitlab.io/samna/reference/speck2f/configuration/index.html#samna.speck2f.configuration.ReadoutConfig.readout_configuration_sel
https://synsense-sys-int.gitlab.io/samna/reference/speck2f/configuration/index.html#samna.speck2f.configuration.ReadoutConfig.threshold
https://synsense-sys-int.gitlab.io/samna/reference/speck2f/configuration/index.html#samna.speck2f.configuration.ReadoutConfig.low_pass_filter32_not16
https://synsense-sys-int.gitlab.io/samna/reference/speck2f/configuration/index.html#samna.speck2f.configuration.ReadoutConfig.low_pass_filter_disable
mailto:fae@synsense.ai

SynSense
B I 3R RO

samna.speck?2f.configuration.ReadoutConfig.readout_pin_monitor_enable True
4
samna.speck2f.event.ReadoutPinValue =
samna.speck2f.event.ReadoutPinValue 2 index
*.Speck2f.* Samna
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7.

Speck™ Samna Speck™
VDD_IO0 VDD RAM VDD LOGIC VDD_PIXEL_DIGITAL

VDD_PIXEL_ANALOG 01 2 3 4

import samna

import time

d = samna.device.get_unopened_devices()
dk = samna.device.open_device(d[0])

power = dk.get_power_monitor()

buf = samna.BasicSinkNode _unifirm_modules_events measurement()
graph = samna.graph.EventFilterGraph()
graph.sequential([power.get_source_node(), buf])

graph.start()

print("Manual power monitor test:” )
power.single_shot_power_measurement()
time.sleep(1)

ps = buf.get_events()

[print(p) for p in ps]

time.sleep(2)

print("’Auto power monitor test:” )

# set freq to 1 Hz. The maximum power monitor rate is 100 Hz
power.start_auto_power_measurement(1.0)

time.sleep(5)

power.stop _auto_power _measurement()

ps = buf.get_events()

[print(p) for p in ps]

+ 50uW 100Hz
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8.

8.1.

Speck™ DVS

DYNAP™CNN

RGB

8.1.1

DVS

DVS

3l

0y DVS

SynSense Speck™ )

all

~10 lux DVS I

« 10~20 lux 5
<5%

all

e 20~50 lux
>95%

et

e >b50 lux
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0.75m 100
0.75m 300
0.75m 75
0.75m 150
0.75m 150
0.75m 100
150
0.75m 100

0.75m 300
0.75m 500
0.75m 300
0.75m 500

500

0.75m 300

0.75m 500

0.75m 500

0.75m 500

() 0.75m 300
0.25m 50

0.75m 300
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0.75m 300
0.75m 500
0.75m 300
0.75m 300
0.75m 300
Il 500
0.75m 300
0.75m 200

0.75m 300
0.75m 500
0.75m 750
0.75m 300
0.75m 200

100
0.75m 300
0.75m 500
0.75m 300
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100

200
50
100
30
75
150
75
150
75
150
100
100
75
200

8.1.2
. Speck™ DVS
“* / ” DVS “* ”

« Speck™ GB/T31831 LED
Speck™
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Speck™ 5

i

Speck™

pall

8.2

8.1.3

3l

8.1.4
Speck™ DVS

Bl

[z DVS

Speck™ RGB
Speck™ 0~65°

15~65° ¥ DVS

8.2.

100%

~FPF<0.08Xf— g8
S

FEToOTE
#

-

| FPF<0,025 £

2.1%

1 10 |:q ,;; | 1000

. IEEE
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IEEE std 1789-2015

<8Hz FPF=0.2
8 - 90HZ FPF=0.025 x
90 - 1250Hz FPF=0.08 x f
>1250Hz
GB/T31831 LED

FPF
10 - 90HZ FPF=0.01 x f
90 - 3125Hz FPF=0.08 xf/2.5
f>3125Hz
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