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Figure S1. (a) Current peak detector (IPD) schematic. (b) Reverse current detector (RCD) schematic.
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Figure S2. (a) Block diagram of leakage-based clock generator. (b) Symmetrical voltage controlled delay cell

schematic.

V 500 0 200
HBV(OC) VHRV(OC)_PEAK
) GO 400 40 ~ S 1ol
«
|500 pF4’ 2 300 3022 g
—— < £ g 100/
1 a : 8
— 200 20 2
Y Co| Re L
100 10 > |
l— o o o
-_— 0 50 100 150 500 1000 1500 2000
I, (nA)
(c)
4
Vesr_Harv = Vin_rer + Veat .
"""""""""" Vin_rer + Vear
3~
2
g
2 £
il
2
1>
0
50 100 150

Time (ms)
(e)

Figure S3. Flexible piezoelectric harvester

(a) Simulation model.

(b) Timing plot of input current triangular pulse (Ir) and open circuit harvester voltage (Vurv_oc) for Vurvioc)_peak

=45V.
(c) Fixed period (100ms) Ir pulse vs Vhrv_oc.

(d) Simulation model for battery charging from flexible piezoelectric harvester using a full bridge rectifier (FBR).

(e) Timing plot of Ir vs FBR harvesting voltage (Vsr_rarv) (Vin_rsr” = FBR threshold voltage)
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Figure S4. Proposed harvesting interface operation at charging 3.3V battery at discontinuous harvesting from

=45V.

flexible piezoelectric harvester (Cr = 500pF) at Virvioc)_reak



40f4

Sensors 2019, 19, 3685

n
5=
5
(=]
5=
5
n
QE
13 £
LR}
£
z
Lg
w0
w0
e
re
5
(=]
=] o =} o o o =] o =} o ° o o o o Q =] Q =] =] 04321C4321043210432104321C4321C432104321C0987654321043210%
3 & & 3w ~ @ ~ - 2 2 5 S © ~ o 42 = aoy o) 1n0, 1no 1no ™ wn - VEW, SW,
e ‘ (n) ™A N A WA WA WM () *®adA W) adl Wisd WD (W9 "o N0
(vr) ) (ww) HoLonaNy
o
e B
S ™~ ~ ”
o
N
/ / g
®
)
E
—] -
||||||||||||||||||||| _”
A J J J <
~
ST 3 o & 2 & & & & o2 & & g S C 2 & 8 0 oS0l odiolndiolendadiedsoYodlioYodtoTeda0g P ST el ao°
3 & & gw ¥ o & - E 8 Q Ei R 42 - aoy ) 1no 1no 1no (A) 1SH ™, 2N, - vEN SW
(w9 (N ™A () HoLonaN (N A WA WA W™ nm () TRadA (A) Tadl W™ W™ W W™

Figure S5. Proposed harvesting interface operation at charging 3.3V battery at periodic harvesting from MIDE

=45V.

V22B harvester (Cr = 19.5nF) at Vurvioc)_peak



