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Figure S1. A schematic illustration of the lab scale dry-jet wet spinning procedure.
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Figure S2. Twisting procedure for multi-ply PVDF yarn. (a) Photographic images of the
twisting procedure. (b) A schematic illustration of the PVDF yarn composed of 40-filaments.

(c) SEM images of PVDF yarn and filaments.
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Figure S3. Mechanical characteristics of dry-jet wet-spun PVDF in this work; (a) Strain-
stress curves, and (b) comparison of tensile modulus and strength based on this work and

previous reports.
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Figure S4. Triboelectric output current profiles of PVDF stitch textile sensor with relative

contact-separation motion to different materials.
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Figure S5. Evaluation of the PVDF stitch-based textile sensor for self-powered force sensing;
(a) Triboelectric output voltage as a function of time at different pressures applied on the

device. (b) Linear fitting between the triboelectric voltage variations and the applied pressure

(326 Pa ~ 326 kPa).
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Figure S6. Triboelectric output signals in the low-pressure region (a) Triboelectric output
current as a function of time and (b) the applied pressures from 326 Pa to 3.26 kPa in the low-

pressure region.
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Figure S7. Comparison of the detectable pressure range of the results achieved in this work

with previously reported triboelectric pressure sensor.



Figure S8. Washing durability of PVDF stitch textile sensor; Demonstration of the washing

environment with commercial detergent by magnetic stirring.
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Figure S9. Evaluation of the PVDF stitch-based textile sensor for mechanical stability. (a, b)
Triboelectric output current of the device after 100 cycles of mechanical deformation by
folding and twisting. (¢, d) Change of the triboelectric current retention ratio as a function of

the number of mechanical deformation.
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Figure S10. Experimental image of contact-separation motion between PVDF stitch and

nylon fabric.
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Figure S11. Comparison of both types of PVDF sensor. (a, b) Photographic images of (a) the

stitch-based sensor and (b) the film-based sensor.
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Figure S12. Working mechanism of PVDF stitch-based textile sensor as a body-motion
sensor; Schematic illustration of triboelectric charge generation and electrons flow

mechanism with single electrode system.
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Figure S13. Real-time detection of body motion with different strength; (a) Output current
signals from wrist movements with weak and strong motion. (b) Output current signals from

elbow movements with weak and strong motion.
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Figure S14. Comparison of augmentation index (Al;) before and after physical exercise.
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Table S1. Comparison of mechanical characteristics of the results achieved in this work with

previously reported as-spun PVDF fibers.

Fiber Strength (GPa) Young’s modulus (GPa)
Melt-spun PVDF!! 0.12 1.65
Melt-spun PVDFPI 0.24 1.33

Electro-spun PVDFE] 0.39 1.69
Electro-spun PVDF[ 0.002 0.25

Dry-jet wet-spun PVDF

(this work) 0.24 4
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Table S2. Comparison of detection range of the results achieved in this work with previously

reported textile-based sensors.

Textile fabrication

Basic materials

Detection range

Sensor type

Cotton fabric coated CNT & Ni

Electrically Cu, Ni plating fabric,

PE fabric

PET fabric with PDMS, CNT, Ag

2Pa~15kPa

0.69 MPa ~ 4.9 MPa

40 kPa ~ 240 kPa

Resistivel®]

Resistivelo]

Triboelectricl”)

Embedment Conductive thread stripes, ~13.6 kPa Capacitivel®
synthetic elastic foam )
Conductive fabric -,
’ ~ (9]
3D textile 7.8 kPa Capacitive
Ag-coated textile ..
> ~ [10]
Proprietary Closed Cell Resin 300 kPa Capacitive
Kevlar coaxial thread ..
~ [11]
coated with SBS/AgNP 3.9MPa Capacitive
PVDF strap with electrode ~ 80kPa Piezoelectric,
Hollow PDMS tube Capacitivel!?]
Hand weaving
Commercial stainless steel/PET ) Triboelectricl!3!
fiber coated with PDMS
PET fabric . .
- [14]
coated with Ni & Parylene Triboelectric

Machine-weaving

PET thread coated with Cu & PI

Metallic stripes, semi conductive

fabric

25 kPa ~ 500 kPa

Triboelectric!!d!

Resistivel!¢!

Machine-knitting

Nylon fiber

coated with graphene & nylon

Triboelectric!!”)

Sewing machine
stitching

Ag-coated conductive thread,

3D textile

As-spun PVDF on conductive

fabric

~ 120 kPa

326 Pa ~ 326 kPa

Capacitivel'®]

Triboelectric
(This work)
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Table S3. Comparison of detection range and sensitivity of the results achieved in this work

with previously reported triboelectric pressure sensors.

Type Basic materials Detection range Sensitivity
!
Film!1% PDMS, Al 0.6 ~ 30 MPa 6MPa _ (0.6~ 200kPa),
0.037 MPa (350 kPa ~ 30 MPa)
Film(20] PDMS, Liquid 0.4~40N 0.036 nAN "
Film(! PDMS, Al 1 ~ 150 kPa 0.06 kPa ' (1~80 kPa)

104 mV kPa ' (0.05~5 kPa),
Film[22] PVDF-TrFE, PDMS 0.05 ~ 600 kPa 55mV kPa ' (5~60 kPa),

49 mV kPa ' (60~600 kPa)

Film(23] Cuw/PDMS, PTFE ~50N 0.019 AN (0~40N)
Film[24] PDMS 40 ~ 140N 28mV N
Textilel” PET fabric
(embedment) with PDMS, CNT, Ag 40 kPa ~240 kPa i
Textile -1 -1
As-spun PVDF on 326 Pa~326kPa  0.66 nA kPa ', 6.23mV kPa~' (0.326 ~ 16.33 kPa),

(sewing machine . . _ =
stitching) conductive fabric (9.8 mN ~9.8 N) 0.1 nA kPa ', 1.12 mV kPa ' (16.33 ~ 326 kPa)
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Table S4. Comparison of fabrication conditions and washability of the results achieved in this

work with previously reported textile-based sensors.

Fabrication Key material Electrode Substrate ];:iltceitne Washability Sensor type
Embedment in commercial thread or fabric
Coating Carbonized silk - Silk fabric - - Resistivel?3]
CNT coating CNT coated fabric ) Cotton Resistivels!
& Ni plating & Ni fabric A B
Stencil Knitted
Cintin Ag-fluoroelastomer - fabric A O Resistivel?¢]
printing (Nylon/PU)
Aligned
Coating PDMS, PET, CNT, Ag PET fabric - - Triboelectric!”!
paste
. PDMS-AgNW, PTFE, Triboelectricl?
Coating PU-AgNW AgNW PU fiber - - 7
. Cu, Ni- electroplating . . c 6]
Layering fabric, PE Cu, Ni PE fabric - - Capacitive
. Conduct.lve thread Conductive Synthetic PP
Layering stripes, . - - Capacitive
. . thread clastic foam
synthetic elastic foam
. Conductive fabric, 3D Conductive Condugtlve e g
Layering . . fabric, - - Capacitivel!
textile fabric ;
3D textile
Ag-coated textile,
Layering Proprietary Closed Ag - - O Capacitivel'¥]
Cell Resin
Conventional textile fabrication technique
PDMS SBS/AgNP Kevlar fiber - - Capacitivel'll
Elastic Piezoelectric,
PVDF, PET Metal hollow tube - - Capacitivel!?]
CNT & PTFE CNT Cotton thread - - Triboelectricl28]
Au-coated .
PDMS, ZnO NWs/Al Al wire, Al - - Triboelectric?%]
Weavi Au-coated Al . foil
eaving wire
(by hand)
CNT, Ag-
PVDF-TrFE, Ag coated nylon PU fiber - - Triboelectricl30]
yarn
. Stainless- Stainless-
PDMS, stainless- steel/PET steel/PET - O Triboelectric(!3!
steel/PET thread
thread thread
Ni & parylene Ni PET fabric - - Triboelectricl!4l
Weaving Cu, PI Cu PET thread - O Triboelectric!!s]
(by Industrial Metallic stri
. pes, .
weaving semi-conductive Me‘Falhc Norrr}al - - Resistivell6l
loom) fabric stripes fabric

19



Delicate

Fabrication Key material Electrode Substrate e Washability Sensor type
Conventional textile fabrication technique
o . Stainless Stainless
(Ignﬁggg) zggﬁibs;aiﬁizz'z steel/PET steel/PET - Triboelectricl3!
y thread thread
Knitting
(by Harry
Lucas CNT-wrapped Spandex 2]
circular spandex fiber . fiber - Resistive
knitting
machine)
Knitting
(by Industrial PTFE thread, ) Plain-, double-, . - 133]
knitting Ag thread Ag thread rib patterns Triboelectric
machine)
Knitting
(by STOLL
computerized PTFE, Nylon Graphene Nylon fiber - Triboelectricl!”}
flat knitting
machine
Sewing Graphene nano Commercial 3]
by hand latelets . arn - Resistive
(by p Y
Ag/AgCl or Ag/AgCl
or carbon Electro-
carbon coated PET thread A - 18]
PET thread coated PET chemical
thread
Melt-spun Polymer
coaxial polymer - . yl fib A Photonicl3¢]
Stitching optical fiber optical fiber
(by sewing
machine) Ag-coated Ag-coated Non-
conductive conductive conductive - Capacitivel!®]
thread, 3D textile thread textile
A Various Various
As-spun PVDF con dugc tive fabric patterns, Triboelectric
fiber fabric (Cotton, Letters, (This work)
Silk) Embroidery

Movie S1. Demonstration of the washing environment with commercial

magnetic stirring.

Movie S2. Real-time detection of body motion (wrist).

Movie S3. Real-time detection of body motion (elbow).

Movie S4. Real-time detection of hand gestures.
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