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The design of capacitor-based self-powered
artificial neural networks devices
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Abstract This paper proposes the battery-less ultra-low-power self-powered cooperating artificial neural networks
device for embedded and IoT systems. This device can work without extraneous power supplying and can
cooperate with other neuromorphic devices to build large-scale neural networks. This device has energy
harvesting modules, so that can build a self-powered system and be used everywhere without space constraints
for power supplying.
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Figure 1. (a) The structure of the ultra-low-power cooperating artificial neural networks device, (b) The structure of the device
having sensors / actuators

N XpZbeh™ s olg AdYy VIESZ, HEMA AGAE, A chaE RER
ClHFO[A T3 TAE el meh Y AgdelElt 71 d
T AT RS E dupel o] HAAR]l AT EE
= 2 = 0 = o5
LA Q9 AF A4 kel A el
O Al Adlo] o = e =
E—TL]H]—O]Z_‘_-E— /r“—‘?‘@]gi H]QH]’}\‘] -T—f—i_‘?__—r_’_'/] /\]é_ TQ’]— Laﬂoi 1__00"] E_l_7}—ﬂ1__ R R==1 OLD]H]-
ojz=elu] Tl (B)= AATE 7L QLo =
HEr=EY st=do]), AES, vlFwy w9, 74 .
’ ’ ’ AAHoR dEHE A ¢ 9l tupels 7



The design of capacitor—based self—powered artificial neural networks devices

HEeE= #3

Hl2jus

AT A2
S8+7 ofst

=]

Q5 spike 24?7

ATFo0E A=

TR AAH
K EH
(S |

HESH 55 M

HES3 pE Med

5w 4EY HiH 25 9

O™ 2 AEEY =Mk

Figure 2. The flow chart of a controller
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Figure 3. The flow chart of a power management algorithm
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