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* 50% of dietary supplements are contaminated with melamine

e Found in baby milk in China, 2008; severe renal problems and
kidney stones in infants.

a portable and cost-effective scanner for real-time detection of contaminants in staple foods
and/or animal feeds using non-invasive mm-Wave sensing with on-chip antenna-array system.
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Soitec, France
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Various THz spectroscopy Applications for Farming
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Proposed System and Applications
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@ Project Activities: TIAS Meetings
Kick-off meeting, May 2021, online Grou Group#2 meetings

Antenna chip maas
fabrication —

Chemical sample
Antenna design
Measurement

Field test
In-person

meeting.. time

2021 Antenna & chip fab. l 2022
Collaborate with others: Field test/experiments:
U.S and Belgium NTU, Vietnam and NICT, Japan
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S Project Activities: Field Test & Intl. Collaboration Expansion

Field Test:

mm

Vietnam, NTU Apr. 2022  Analysis using chemical methods

(HPLC method, FTIR method) SO|tec
UTokyo
Japan Apr. 2023 + Field test on chemical samples UTokyo
UTokyo including milk/rice/melamine NTU
Waseda Univ materials and their mixtures Waseda Univ.
NICT *  Making milk/rice powder pellets

for THz-based experiment
* Jounal preparation

Vietham, NTU Sep. 2023 <« Prj. Review & Face-to-face NTU
meeting (1) Waseda Univ.
Soitec
UTokyo I'IAS Project: Setup and Radar Parameters

Milimcter-wave radar Ultra-wide-band radar

2. Intl. Collaboration Expansion
 UCDavis (U.S): 77GHz radar measurement
 UCLouvain (Belgium): chip design & fab.

November 15, Vientiane, Laos ASEAN IVO Project Review 2023 5
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@ R&D results: Field Testing at NICT, Japan

* Time: Jun., Aug. 2022
* Place: UTokyo and NICT, Japan
* Content:
* Sample preparation
* THz/Mm-Wave measurements:
e 220-330GHz; 330-500GHz
* 0.1-3THz
 Members:
Waseda Univ, UTokyo, & NICT

@UTokyo
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DraMai-Khanh

Sample Preparation

[THz/Mm:Wave Measurement:
Waseda Univ.+UTokyo +NICT,

Shielded{Room,INICTH
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Antenna Chip Fabrication
2 D

CMOS chip: Antenna Antenna design and fabrication team:

back-side L. . .
— / \ «  UTokyo, Soitec, NUS (Singapore)
BGA, ii éﬂ'p 2. Fabrication at Cleanroom NUS, Singapore
golden ball m= 3. lIssues:

sio, \ 2nd metal layer, Al * Machine broken
* Dried etching

substrate 11t metal layer, Al

4> >
CE EEE NSNS .

Al

Si= 725 pm

Note: Substrate Si for 1% trial, then SiO,
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Food safety course
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Course fee: 10,000yen, self-support

IEEE Conference

l& More Conforence »  Austhors v About Genoa ~ Ve Amardy ~

2023 IEEE CAMA

2023 [EEE CONFERENCE ON'ANTENNA
MEASUREMENTS AND APPLICATIONS

Mm-Wave to Sub-THz Frequencies for Non-
Invasive Melamine Detection in Food Safety

Nguyem Npoc Mae-Khach Shitwo Takads Ketro tnagaki

Syssoms Destgn Lob . Loby Waredka Lervershy

Navvaasd faz (X Infwrmenae

The Untersaty of Tokyo Tokyo Japan and Conmmications Technolegy
Tokyo, Japan (NICT)
Tokyo, Japen
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The paper shows that the otimaton of melamine content in
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Accepted, to be presented, Nov. 2023

Journal: IEICE Special Section
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Mm-wave and THz Scanning
for Non-invasive Farm Product Safety

Our project i 1o develop 4 poctablie and cont-efiective scarner e real-titme detection of Soreign contarirants in
agricuinurad staples and ‘or sl feed with & wrigue and sovel man-wirve THE setning capabiity. This paper presents
both qualitative and quastitative detection tethods for the barmful substance melarite i & wide frequescy rarge, from
men-wiwve 10 the TH2 range. Melarsioe hos been ilegally forcitly added 1o meals, including powdered midk of pet foed, in
ordes 10 rase the protem level, cae of the most crecial quality ndicaters. A method for quantiative detection of melarmine
B presented i this peper. Vabdwon in both me-wavy and THz ranges is performed usiag expenmments. The

measarensent resalts show that the estimation of melamine contentin muxtires can be performed 0 several mm-wave and

THz2 frequency Sands. inchuding Z0-T0GHz, 2 THz 226 THo ad 4 THz, Especilly the peak aeound 4 THx of
melamine wis found and 1o our knowledge this is the first study and THz measremest. To farther evabate the properties
ad response of melamine 3ad s mixtres s the infrared spectrum and other chromatograghy. the guastitative
determiration of mebsmine was performed by both Fourer transform infrared spectroscopy (FTIR) method and witra
performance Sguad cheomatograpty (HPLC), These frequency Sands of mebsmine property are unefid for smplementing 3
portable detection system with a0 integrated antensa array o THz pulse trasscerver snce the sioe of the components and
the sampling rescletion exsestially depend on the cperating frequency band or wavelength.

Koywoeds : Mmowave, Thz, food safety gmelenine, dotection, scansing, wasng, oo nvadve, ssart farmisg

mtegrated mtenza, system n-packge

manage their crop productioa using advanced technolo
1. Introduction o
gies to increase the quamtity and quality of agricatural

Published, Oct. 2023
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2 Societal Impact

1. Broad Impact: Research, Practice, Education

2. Tech Advancement: Enhancing Food Safety via Semiconductor Integration
3. Global Connectivity: Affordable mmW Systems for Developing Nations

4. Future vision: Creating AloT Library for mm-Wave/THz Sensing &

Consumer Database
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1. Chip fabrication:

. On-glass fabrication : antenna design, chip fabrication (NICT

cleanroom)

2. Measurement:

. 77- GHz radar: by CADT (Cambodia)
. Halal food: UDB (Brunei)
Otherfood (chocolate, milk): NTU

3. Face-2-face meeting:
. Time: Early April, 2023: Brunei, UDB
. Note: require >1 month for NICT’s procedure

Application/ _ st :
Case study il bt o b e

wu Todai NUS PTIT

Todai NUS

| Ic chlplét design and simulation

Chemical/melamine analysis
2.5D packaging m m
DWice/c.\ip'ets technology

e —

Mm-wave Chemical analysis Food safety/biotechnology
measurement/sensing

November 15, Vientiane, Laos

ASEAN IVO Project Review 2023 10



AAAAA

TIAC

1. Scientific and technological

» Successfully designed an on-glass Vivaldi & slot antennas for the purpose of sensing

* Melamine sample preparation

2. Experiment Results

 Measurement in 10 —500GHz and THz ranges
* Infrared spectrum and other chromatography

* Field test: Vietham & Japan

3. Antenna chip design & fabrication

*  Finish antenna design: slot and Vivaldi
*  Fabrication: on-glass and 22nm FD-SOI

4. Publications
* |EEE conf. paper & IEICE journal

5. Intl’ Collaboration

e UCDavis (U.S) and UCLouvain (Belgium)

November 15, Vientiane, Laos
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Thank you very much!

November 15, Vientiane, Laos

ASEAN IVO Project Review 2023

12



