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AREBoILIRETEZ T F— Wearable micro device power

Low Med High
activity —activity activity

1.7 mW 46 mW 202 mW

/[ Forehead/Cheeks |
: Low Med High

23 mW 6.3 mW Z7.6 mW Forearm/Hand

Llow Med  High Active RFID Locators Glucose Meters
actiity activity activity

m 13mW 3.7 mW 16.1 mW Wireless Heart Rate Monitors Altimeter Sensors

Low Med | High

Low Med High
activity  actimity  activity

=

activity ~activity activity Wireless EKG Monitors Wrist GPS
31mW 83mW 36.6 mw
) \B:3. ey S6.8 Wireless Pedometers PASS Devices
Lower Leg/Foot
Low Med High m Wireless Pulse Oximeters Impact Accelerometers
activity activity ~activity Low  Med  High Low Med  High
activity activity  activity activity activty activity 4 . 1
21mW 57 mW 25.2 mw Digital Watches Hearing Aids
24mW 6.6 mW 288 mW 31.3 MW B5.2 mW 374 mW

Stark I.In: Proceedings of the 2nd conference on wireless health- WH'11. ACM Press; 2011, p. 1.
Francioso L, et al .. ] Power Sources 2011;196:3239-43.

ﬁid)?é""éﬂ ILT, RELERT N\AARRIZLST,

ER-BEXEAXFTERAETHS.
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Year and authors Devices name, methods, Materials Numbers AT ocv Priax Size
and substrates
P-type N-type
2017, Beretta Flexible TEG (inkjet PEDOT:PSS[Ag 8 thermocouples 5K OCV ~50 pV ~0.24 pW Irher[nucuuples thickness:
etal [170] printing method, 25 pm 25 m
thick polyimide
substrate)
2017, Rojaset al. Flexible and foldable ShoTey Bi;Tes 20 pairs 425 k2 75K OCV: 190.7mV ~24 nW
[181] standard paper based
TE generator
(micromachining and
microfabrication
method)
2017, Rojaset al. Flexible and foldable SbaTes BizTes 20 pairs ~130k22 75K 80 nW
[181] polyester fabric based
TE generator
(micromachining and
microfabrication
method)
2017, Liu et al. Wearable TEG (Welded BizTes-based  Bi;Tes-based TE 18 thermocouples 602 12K Output voltage:| 8.3 pW (0.67 wW/cm?) | Device size: 40
[182] method, flexible printed TE materials materials 48 mV at AT=11K mm x 30 mm
circuit board substrate)
2017, Kimetal. Flexible TEG (screen Big55by sTes Bi; Tes 75eq3 72 pairs 256K OCV: 693 mV 6.32mW/cm? Device size:
[184] printing method) 40 mm x 40 mm x 0.8 mm
2017, Tianet al. Flexible TEG (deposited PEDOT:PSS TiS; forganic hybrid 5 pairs 250482 TOK OCV: ~33 mV ~0.9 pW (2.5W/m?) Leg size: 5mm = 20 mm
[26] on PET substrate) films superlattice films
2018, Wang et al. Flexible TEG (flexible SWNT/PEDOT:PSEs,/TiS2 2 pairs 16,60 20K 335nW Leg size: 10
[194] plastic substrate) mm x 5mm x 5pm
2017, Fang etal. Flexible rolled TEG PEDOT:PSS Nickel 288 legs 350182 65K 0OCV: 260 mV 46 pW

[195]

(screen printing
method, Kapton
substrate)

Y. Du, et al. Applied Materials Today 12 (2018) 366—-388
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pagg=1)) MEEH T/A2 REREHCER L=+ REREIRERI=—VF
KSGD-SNT KSGU002
2 KSGD-TRT KSGUOO4 KSGU240
W60 X D42 X H25 [mm] W95 X D115 X H90 [mm] W290 X D290 X H85 [mm]
(KSGD-SNT) (KSGU002) (mEBeE?)
#4X W100 X D100 X H30 [mm] W150 X D148 X H81 [mm]
(KSGD-TRT) (KSGU004)
(WVTFh4lREHSSET)
$0.1kg (KSGD-SNT) ) 1kg (KSGUOO2)
Lo #03kg (KSGD-TRT) # 3g (KSGU0O04) ¥ 12k
25W (KSGU002)
EHMREER B 4W (KSGU004) 240w
REHE 1~100 & - -
85°CELF 160~220°C (KSGU002) SMEL Y —BE 250°CLLTF
SETRESE 120~220°C (KSGUO004) (SRR mEE 300°CLLFT.
(BERA—ATL—Fh (B EE. KESRIZHDKERKTH.)
THREEZX WL EHHATIEE
BRELY—R(KSGD-SNT) USB HH hik—k{t BECHELT. BREOHERR
RBEt Y= 3ch(KSGD-TRT) T3 BRI« id.
" 24GHz IEEES02.15.4 &#n BRIECEELY—AR.

SRAEORERER. TA12E
EmoRELAMEEICIYERT
B,

E:KELK#HOHPLY
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Finite element simulation based on Comsol Multiphysics for
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L L 1 1 1
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P — Pm-TEG
m—avg — N+ ( A T} 2
Table 1. Comparison of P,.4 of representative thin-film and bulk w-TEGs. -
Structure P P AT P Practical
TEG m-avg ractica
Materials » of flexible " - N o
TEG (WW)- | (uW/em?)« | (K)- (MW/K? | application
g
CuAgsSes 1%« Thin-film-| 0.488 - 542 - 45 - 6+ | 4.02E-05- /o
Co NWs/PVDF !7-| Thin-film- 52« 660- 50+ 20+| L.04E-04- [ e
Cs0/T1S2 nanosheet .
] i Thin-film- | 0.355- 168+ 20| 4. | 2.22E-04- /o
hybrid film 2>
Ag/Ag-Se film 18- | Thin-film- 1.16+ 580« 25+ 4+ | 4.64E-04- /e
carbon nanotube 26| Thin-film-| 2.51- 167+ 2754 6+ | 5.53E-04- [ o
BigsSbysTes/ powering an
) Bulk - 192.6 - 16.7« 50| 104+ 7.41E-04-
BixSeqsTe 520+ accelerometer -
BipsSbysTes/ powering a
. Bulk - 23+ 4.75¢ 17+ 48| 1.66E-03 -
BixSegsTer s LED -
BipsSbysTes/ powering a
. Bulk - 54 - 7 10- 64 - 8.47E-3-
BizSeq 3Te; 7 this worke quartz watch -




- HEABBS
BT T O F 1K

HRDTNARERKRIGXFRIER  ERG/N\NTA—F—DLHE

The output power density and bending radius of optimal f-TEG in this work and previous representative TEGs.

Power density Bending
Fabrication Ambient (WW/cm?) Radius Reference
method (°O) Air velocity Air velocity (mm)
Om/s lm/s
Reduce 15 0.012 -- = 42
graphene oxide
Screen Printing 15 0.75 - 20 21
Bulk-PDMS- 13 0.084 - - 16
FPC
Bulk -FPC 25 0.4 - - .
Bulk-PDMS- 25 0.526 - - 22
FPC
Bulk-PDMS- 5 2.5 10 5 17
LM
Bulk- polymer 25 2.28 5 --
Bulk-PDMS 21 4.5 25 15 :
Bulk-PDMS- 21 5.2(AC 30(AC 8.5 18
LM resistance) resistance)
Bulk-foam 24 7 29 8 This work
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