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Motivation

Previous Always-on

wireless communication

System

1Ry T ANFEE

concept

Comparison table

Prototype fully-passive mHBC tag

verification of the first fully-passive mHBC.

Regulator, .
Sesplak, The prototype chip —
Lewl This work [9] RFID-TA “16
ifter
Seff-powered Patch-type Feature magnetic HBC tag Electric RFID tag - mounted on a thin-film flexible
esrablojeenacy rinted circuit board
using biofuel cells [3] Technology 65 nm standard CMOS NIA P! .
= Ch: 1 il 2 " . .
! ~ k VL, * L, == Footprint bl NiA - The 4-turns of coils with a diameter
| > - 4 N
3 ) TX signal 40 MHz 13.56 MHz of 10 cm are employed for loop
Magnetic HBC has been reported g n,R 2p.2 ny, n, : coil turns.
Self-powered SCL-type to be the highest robustness for y M= —0 20 72 Ry, R, : Radius of coils Function Temperature monitoring Smart key antennas.
/ 7 CGMS using biofuel cells [1.2] environmental noise among HBC [7] S 2/(R? +d;?)? d:the distance betweenthe colls Power Dissipati 0.97 W @0.2V NA
i 'ower Dissipation . n ..
- The lines are formed by AWG 10
e VL L oo 10 i 0000 B0 K Tt o s e myraaee e n body communicaton.” In 2015 37th A Communication 105cm . . i e S Prototype of ta
BoCAS, Ot 201, . -4 (1A Keboyes Syst. vl 11 Chntetence o1 1EEE EVB, 205, pp. 18411648 Distance (TX-Tag: 100 cm, Tag-RX :5 cm) Human finger size specification, and the material is using thin.f“ymppCB agmenna
copper.
Proposed Tag Tag component circuit 1 Tag component circuit 2 Conceptual operation image
Ring Oscillator [12] Level Shifter [13] o 91T Washiro, in 2016 IEEE RFID-TA, 2016, pp. 129-132.
cmos chip 5 Votage
v Input voltage in the ta
- Outputfre. 40 MHz - required to work the . "p:e:;ﬁeav:hne :
switch on the n- -+ v, after the diode. AR
- 40 MHz is effective for mHBC MOSFET : . Summa
demonstrated by J. Park [8] ‘,’ o Ve for Tt g cacaiator SCalab”Ity ry
 dopond - Low power operation Ve The ring oscilator output
- Linearly dependent to temp. S )
The level shifter output Scaling 65 nm to 22nm CMOS technology - This paper presents design and experimental

Simulation Results

votage
stor he dode

Suppiy voage

o the rig oae.

The rng ose.
Py

The leve shier
eutput

Chip implementation

104 ym

0 0w
Temperature (C)

Chip Layout Chip microphotograph

eriod and frequency are found to be
respectively un

Input voltage in the RX

47 ym
—

By employing the intermediate interference

13.7 um A A . "
------ H modulation, fully-passive operation becomes feasible.
85 nm CMOS | 22nm cmos
This Work
c*["i":r:;fa 0011 —> 0.00064 » The measurement results from the prototype 65nm

m temperature.

Chip Layout in 22 nm CMOS

Measurement transient wavefor

rm
Captured by SMU, Keysight technologies, B2902A

CMOS chip of 0.011 mm2 demonstrated operation with
0.97 nW under 0.2V.

Scalability from 65 nm to 22 nm CMOS has also been
investigated for further performance improvements.
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Children with profound intellectual and multiple disabilities (PIMD)
or severe motor and intellectual disabilities (SMID) only communicate
through movements, vocalizations, body postures, muscle tensions,
or facial expressions on a pre- or protosymbolic level. Yet, to the best
of our knowledge, there are few systems developed to specifically aid
in categorizing and interpreting behaviors of children with PIMD or
SMID to facilitate independent communication and mobility.

Further, environmental data such as weather variables were found
to have associations with human affects and behaviors among
typically developing children; however, studies involving children with
neurological functioning impairments that affect communication or
those who have physical and/or motor disabilities are unexpectedly
scarce.

The ChildSIDE app

The app was developed on the Android (OS Android 6.0) mobile
platform using Eclipse Android Studio (version 4.0.1), an integrated
development programming environment software, and Java
programming language in Windows 10 Pro (1909).

Describe the design and development of the
ChildSIDE app, which collects and transmits data
associated with children's behaviors (Figure 1), and
linked location and environment information
collected from data sources (GPS, iBeacon device,
[_j ALPS Sensor, and OpenWeatherMap application

programming interface [API]) to the database

A (Figure 2).

Figure 5. A sample
experimental setup showing
how the radio signal
strength indication of
iBeacon is detected by the
. - ./ | ChildSIDE app with an
T 7 /|| actual distance of 2 meters.

In the 16-day collection period, 150 sessions were
performed wherein 364 individual behavior data were
collected. After data cleaning, 327 data entries with
associated data from data sources were used to
compare frequency percentages while subjecting only
the remaining 291 to interrater agreement (k) statistical
analysis.

Figure 3. ChildSIDE user interface and guide. (a) Behavior settings,
(b) behavior list.

Figure 1. Collection of caregivers’ interpretations of the behaviors of
children with PIMD/SMID using the ChildSIDE app.

Latitude and
longitude

temperature, humidity, MAC address
geomagnetic, UV and and RSSI
pressure

Location,
weather,
pressure,
humidity, etc.

e Febase

Study and sampling designs

This cross-sectional observational study conducted multiple single-
subject face-to-face and video-recorded sessions among 20
purposively sampled children who had ages from 8 to 16 years, 14
(70%) were males, 16 (80%) had PIMD/SMID diagnoses, and 4 (21%)
had severe or profound intellectual disabilities.

One videotape recorder (VTR) (Figure 4a) was used to record
exchanges of responses between the child and their caregiver (Figure
4b). Before the sessions, one Beacon device and one ALPS sensor
were installed in each location (Figure 5).

iBeacon ALPS

Investigator

Caregiver V G OB
(
T (W N
{ ) DA D)
o) | N
7 & i~ .
J » ChildSIDE

A <

Aol "
S T

VTR with
Child with tripod

PIMD/SMID
Child with

2m " PIMD/SMID 2m

Child-caregiver dyads assessed for Excluded for
eligibility unavailability
(n=22) (n=3)
Child-caregiver dyads agreed to
participate
(n=19)
Child-caregiver dyads
- (n=19)
=
s
K] Sessions
S (n=90)
= -
Data | Excluded:
(n=308) ’— Test data
(n=7)

Added:
Child-caregiver dyad (n=1); Sessions (n=15);
Data (n=63)

ChildSIDE Performance Testing and Category

Child-caregiver dyads
(n=20)

Sessions
(n=150)

5
2
=
=

Data
(n=364)

Excluded:
Missing data
(n=37)

Excluded:
Missing data (n=35)
No response from the two
raters (n=1)

e
Kappa Statistics
(Data n-291)

quency p E
(Data n=327)

Figure 2. Data flow from the data sources detected and transmitted
by ChildSIDE app to the Google Firebase database.

Figure 4. (a)a( VTR focusing on facial, and upper and lower limbs
movements. (b) Intervention setup in a classroom setting.

Figure 6. CONSORT diagram of participant, session
and data flow from enrollment, allocation, and analysis.
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*1) ITU-ML5G-PS-031, “Analysis on route information failure in IP core
networks by NFV-based test environment.”
*2) AI-Empowered E2E 5G Operational Architecture
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