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Study on Design Method of Energy
Harvesting System for BLE Beacon
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ABSTRACT

This paper investigated the method for the output
of power management IC (PMIC) for BLE beacon
with energy harvesting device to be maintained
constantly. The capacitor was used to store the
energy supplied from energy harvesting device such
as solar module and the capacitance was estimated
to the optimum value according to the interval for

the BLE beacon to send advertising signal.
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Fig. 1. BLE beacon powered by solar cell
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Fig. 2. Power management for BLE beacon using energy
harvesting

= HioF AR 9] FH Hste] 1.55V o|Atoll F5E]
w, 145V ofale| 28] ¢4 vk PMICY <
H Ak, S eF A = Asde] 1.55V o]
H, PMIC| A" AsiAel7} FA=7] A28,
AT 2] Aste] 327V (Vourn)7h =% PMICS]
=4 A3} AN Alo]e] 29]1x]7} ON Ael7} =
o] A=, AAAE]7} WA= FH Ao dF
%l BLE &= Aste] T35tk A= Ee] Asto]
1.93V (Vour) °I3t2 el uj7lx] PMICE] &4
A} A HAE Alo]e] 29127} ON Adel7} A| 4w,
=3 FNHAE S Aol Vourn®] 95% ol = HelA]
HeoF Hxe] F AHste] A B R T
o] A=A =t vhA] e, $313) WS =E
o5l Zzke] 95~100% W] IAer &2 A
oF dls ARk

ok AA)= 2001x 7|0 4.9Ve] £ AgkS
Al-g3hd, 300~6001x2] bl ARFAL 3H7ellA
PMICY] &2 A4S 3.27V7) €k gjoF H=|2] =

150

A8 B4 FAeA A AY x30 MPP
(Maximum Power Point)+& Z ol Ats} o) 279

R
SF Aol el oA 3he 9AE 5 ole A
& AR 5 97, o] A Lol Sque

ok AUAZE EolE 5 sl

2

[¢3
)

U

E=(0.8%V)x(0.8xI) )

PMIC+ ®fief #1719} viEi 2] o] &3 Agks »u
E=allA] At Aol weba o1y Ay FF1e A
U2 AleislA =)k dlek AN FTFEE
PMICS] §13 A 2.0V ~ 5.5V (Typ: 3.3V) o]tk
elof AR ZHE] qJe=E= Aste] 1.55V o] Aol )
oF A2 FHe o3 FEE, =2 AsS BLE
2o Fgsl "ok 3, eof A & At
o] 1.45V olslolH F2IHA] d+=ch

=28 313 A=AEl = PMIClA Blof #%]<]
=S ol oA E SAsHA| Fch 54 A9
AlE1e] Aste] 327v7E =W PMICS] &3 Zsto]
BLE 2EZ Fg¥ch v #|&A3l A3 $Ald
osl A AANAEZ) BAEWEA 2 Hste] 2
stA =m, S s A L] Aste] 3.27Ve] 95% ©|
stz "olAW ofA] SAEHA Fok

V. PMIC &8 &g}

BLE H|&Z2 Peripheral &% )5l
Advertisement |72 B EEs)~¥ d=d] Central
A2]el| AAE7] A7 F71Ael FEfe] A&EH
PMIC®] &% A4k 7hasiA ®lck 22vh $4 7Y
HAEE AME3le] 5 Asde] JARL olsl= ot
AW FHBIES AloshH S} Wil nhEwA]
3.11V~327Ve] dAg F4 Aks FAF 5 vk

7 38 2004F2] EA ANAAE S A3 52
=4 A 24F ZAgeloh (a)= Advertising
Intervale] 3xd  wle] &Y zbelxw, b=
Advertising Intervale] 6&d wle] &3 zisto|ch
BLE H]&2] 712l B2 )8 Falo] x|<4x]o]
= E9 Aste] FaskA] odan, wizF3.ve] F2 4
WS- 2|5 Ho}. =gt Advertising Interval®] 3%
o4l 6= 2ul IRl webr] A AAAE ] F-
A vk 3les JoR 2n) ZhashA| =k

a8 4= A AR R] SRR 200448 ¢4
20uF = =k 2nl] Z7MAZ] A9 4 Hsdelck &

www.dbpia.co.kr



£ /BLE W& $13 ollv7] spaw] Alzw] A Wik o

wow oW ow

L= T I TU R R - A

Output Voltage []
Mo N

[T

1 357 9111315171921232527 2931333537 3941434547 4951

Time [Sec]

(a) Advertising Interval : 3s

Output Voltage [V]

1357 9111315171921232527 29313335373941434547495153

Time [Sec]

(b) Advertising Interval : 6s

% 3. PMIC &3 A (A4 AHAEA : 200uF)

Fig. 3. Output voltage of PMIC (storage capacitance :
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Fig. 4. Output voltage of PMIC (storage capacitance :

4204F)
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Table 1. Operating configuration of energy harvesting
BLE beacon.

Design & Configuration parameters
Transmitter Power [dBm] 3
Advertising Interval [s] 6
RSSI [dBm] -61
Capacitance, Cs [uF] 420
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