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fRREETT R A

2. REEURINEREMCEFRARGBHREINASFEEZL, ELEIERFTL—MEIL RS
D5, 2R RS T L aTeetiRiEs GRNES) , AECEETHESEREM BRI REA,
AT Rsa(=.

3. LEEAEXEMPERR TZWMIPEFRIEG. BZEBR, ARERIRE 6 IIXEXELMAEF,
XEEFERRIHLEBLRARRE RN, SaETENER (OF6) | HRMEZFE_RE . BX
R E S B E IR ER AR DIRATEF

4. KiFzalileits A RSN Kz TTEIB SN 66 BIEmXEIAN, BERmEE o HA WiFi &
FIREEIEN e otk S ERE.
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t Evolution
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Bluetooth Spectrum rypca s

10G 100G 200G 300G 400G f (I
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AN ZIHERBHNRARNERS =L

« AMZELBEREATESHNANSERRBETARAR, BEILKFZB A THz Transceiver AR Z =W & RAY
ZIDKBRAPLE, XMEELEEATINAR=RIPEFRARRE. ArEHTHz(6G)M4E N A itk iiEE
FZWHELAAE, SEI/HANE,. SR —EKALEAN., MESRNE. RENE. BETENE, EHNEEE
EEBEBFA; THEEBIRITNEG., BEEMNEERAREME. HEMME. BRERES. MEZRENE. BEEBEESF
BEERNEFANTHN AthHEFZX N EHI K 2% THz TransceiverB kK MNERSTHEE.

. f£ETHz Transceiver FYINgEEN : EEZOSR A, ZRETHz(6G)EREEN . CIFEEBREEREXL TR E
JESRER$E (TFLN) K2z =428 (THz Generator) fliH%I8E (Modulator) FARF LR =Lk, FTEE{RK
THz(6G) #ZOER = I SN R EMSRENREXE .

« RGEA: SR ERAEARXTE. Hl. B, Bifl. RE. FREAXET. EMH. SREBREEFRESE
KRB R =ML

. ;ﬁHﬁi(%G)ikﬂ%ﬁ'éEiﬂ%ﬁA%EE\ B, A, & fil. SER, KHERE. KT, EER. HEMEMTTEHSE LR
YRE/J o

. BH:6GMERR T REEAN . Hl. VB EEREM ERIARA, AFBMAA—NEXEZRN, TRAERRME
M. EXHNHERE, BFFE. 2R/, AEERSR. PEERENE—RIHRETRNI,

. AARTEIE :6GEeMBB (1E58RIFEEITEH) . uRLLC (BBOJf£. KW EEFE) . mMTC ((BEYIRIOEE) Bl
&Y W #F T R Intelligence(E §8)f1Sensing (X 41), 6CH I B AREIFHEBIEE RIS A TENE.

« TYEE: THz(6G)EM T B BB, XIBMTHWEE TR, “R”, THz(6G)ZA. Hl. ¥. RZEMBE(S.

. RE“XRE£ SEMEE"” XR holographic communicator /= fi: I Z2THz KEHEHER—EFL AFT—HRKBEXRERIRE
ZE & (XR holographic communication device) °



=> XR£ Ei#ifl#E (XR Holographic Communicator)

H8FET: XR(AR/VR/MR) IREXANBREAMEL. PXRLTHICERA. BEBEATELE.
THz(6G)EILFEAR. £ 2 3D BrEFCIFAIE, HEMIME AN FIIEHIEA, J%ﬁﬁikm
BINF, FFRE (R). BX&(EH). BE@A). BES(R) . MS3EREHEDNRBESH—25, &K
A E BT F 8§ (communicator) °
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i, f;ﬁ;g?ﬁgﬁ;ﬁ%iﬁ%%%ﬁiﬂ TR TH2(60) RAT S K2 B BAZ: B AL E" HH: XR
Ry les !

XE=aETRE. =&, HE MEENEHENE. £XZ%. £RET. SENTLAENEE
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. . Patent Application Patent # Patent Granted

Patent Title Saten Application # | Date(D/M/Y) Issued Date(D/M/Y)
Terahertz transceiver using laser sources USA | 18204919 1/6/2023 11,791,900 |17/10/2023
Terahertz transceiver using difference frequency generation | USA | 18487621 16/10/2023 | 11,996,891 |28/05/2024
Apparatus embefjded_ with terahertz transceivers using USA | 18674576 24/05/2024 12,160,270 | 03/12/2024
resonant tunnelling diodes
Display glasses in wireless terahertz communication USA | 18914165 12/10/2024 |12,231,167 |18/02/2025
Appara'Fus embedded with terahertz transceivers using USA | 18964443 01/12/2024 |12,273,146 | 08/04/2025
Gunn diodes
Wearable display device with Terahertz wireless interface USA | 18204909 01/06/2023 | 20240402501 | 05/12/2024
T #AE Kk 25N 28 1 2R G0 A/ 5 13 China | 2024103151897 |19/03/2024 | Pending Sysview-102CN
Display glasses with wireless THz transceiver for bio-sensing | USA | 19055451 17/02/2025 |12,308,888 |20/05/2025
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Hu ) Date of Patent:
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RKEF: L& AHZBEESHERIESE Display glasses in wireless terahertzcommunication
= 20255F2H 18H, WA RKMEKIRERAETHERHPRIE, EF]5HUS12231167,

= On February 18, 2025, my U.S. invention patent on terahertz was officially issued as US12231167.

a2 United States Patent
Hu

US012231167B1

US 12,231,167 B1
Feb. 18, 2025

(10) Patent No.:
45) Date of Patent:

(54)

an
(72)

(6]

@n
(22)

DISPLAY GLASSES IN WIRELESS
TERAHERTZ COMMUNICATION

Applicant: Darwin Hu, San Jose, CA (US) uUspC
Inventor: Darwin Hu, San Jose, CA (US)

Notice: Subject to any disclaimer. the term of this
ted under 35

s extended or adjus

patent is 1]
U.S.C. 154(b) by O days.
Appl. No.: 18/914,165

Filed: Oct. 12, 2024

Related U.S. Application Data

(63) “onti

(51)

(52)

Image data displaying
on waveguide lens

18/204, ,
11.791,900.

Int. CL
HO4B 10740

(2013.01)

GO2F 2/00 (2006.01)

HO04B 1/3827 (2015.01)

U.S. CL

CPC ............. HO04B 10/40 (2013.01): GO2F 2/002

(2013.01); HO4B 1/385 (2013.01): GO2F
2202/12 (2013.01); GO2F 2203/13 (2013.01)

306

(58) Field of Classification Search
[ ) ol — HO4B 10/40: HO4B 1/385: GO2F 2/002;
¥ 2 JO2F 2

Transparent Thin-film
Laminated Layers

) Multi-layer
Thin-Films

10/18/2025

XRE2025F FTIRB RIS — TR HEAH, ERSAXEHHFEAEN!

HAZRUY TIRFEMRRSE, URIDEBRESHHENE, VRS
RNRERE S Foa. "R, H. RA 1TE %, 3
FESM R B¢ % CPUALER SE A, 8 DA KM 24 o i S 15 3 2 R B2 HL T FEIR
R, MABRRERGEZS, FHEBRE. B 8, XBITER
RAR/VR/MR/XR AR TH B R TR B HIRBC! EBATHE UAr!

This is the first invention patent obtained in 2025 with such exciting
good news of the New Year!

The contents described that glasses are glasses, mainly focused on
light-weight and low power consumption. All the high-resolution and
high-quality information data, audio, image, video, or Al functional
computing power, are processed and completed by the external
equipped CPU or controller. Afterwards then the data are transmitted
at real time to the glasses through high-speed wireless terahertz
without delay and no need to be installed in the glasses. Therefore, it
truly compact and reduced weight, heat and save electricity! This will
open the door for the future AR/VR/MR/XR to reach the extreme of
wireless THz communication smart glasses! Let's wait and see down
the road!
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ZILDESF:
EMAKTFEEATT: 1. K5 HIT, 2. WA, , 3. THz =488, 4. EEHEMIEFHIKREZ

(USB-CE| o2k Kk 2% I THZU & B2 M9 Th RE4E

%)

| 1. Transmission Portion: &5V 87T ! 4. Antenna
i ~ Band Pass power Directionali} Portion:
! I |Direct Sequence = /QMixerFilter ampiifier Coupler .
| Signal —> —»1 Shaping —~ i
o Spread . = — )
'l Modulated _,| Filter }— 3 § 2,
: —>» Spectrum PA e
| Q BPF l ii A\ @
‘I’ 3. Terahertz THz Generator based on DFG Portion: THz fl4 28 | ; Active
| W THz Output LO Local i | Simulation | ! Phase
UsB-Typec| ! [[RLaserfl = 1y, THz | Low @ Oscillator | |interference| | Control
Interface i IR Laser f2 = Photo-Mixer | )1 + w2 Fffss - wl - w2 THz Source i Elimination i O Antenna
Y | w2 wi-w2 | Flter f = 300GHz Generator i i Circulator
! Signal I | Synchronized Match | ADC | Input THz
: De-Spread : - Signal
<« Demodulated P Filter  Je—, ADC !
| Q Spectrum 1/Q Low Noise |
i . _ Mixer  |:In-Phase  ampiifier |
| 2-Recelving Portion: Angularfrequency:w=2nf "~ Q:In-Quadrature |
EEIT
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B—AIT Y : USB-C to Wireless Terahertz Transceiver
L4 EE 3 K (A HIT: 1. Transmitter, 2. Receiver & 3. THz Generator

USB-CZI| Fo 28 A 2% I THz Uk & S 2B M (R TH BE HE B

1. Transmission Portion: % 5} 8 5¢ """’OH,J\I\{‘/

Band Pass Power Directional #a

i : - = i

_ I |Direct Sequence . —y] DAC I/QMixer Filter Amplifier Coupler |

Signal ) —] Shaping | Transmitter

— Spread il :

! Q i

y 3. Terahertz THz Generator based on DFG Portion: THz /= ; R N
| wl THz Output LO Local i | Simulation | | 2 "o

USB-Type C IR Laser f1 | THz THz Low @ Oscillator i |Interference ' ﬂ 0 i
Interface | | Photo-Mixer Pass wl- w2 THz Source ! | Elimination | ! \ FQF@ E
i | IR Laser f2 =¥ wli+w2p o DA | ! .

7y ! wl-w2 liter f = 300GHz Generator | i [Impedance Match | | |

i w2 | i Antenna Array i

Meta

| . Surface SRR

i Signal |« I} Synchronized | Match 1 ADC LNA Receiving |

' De-Spread atc )3 '
<« Demodulated ) Filter Antenna |

i — — — i

i Q Spectrum ADC 7 Low Noise Input THz |

i Mixer | : In-Phase Amplifier Signal i

i 2. Receiving Portion: Angular frequency: w = 2nf Q: In-Quadrature ;

L T — |
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FFmNHSER: TERE TRRENEARENBTHZBEEKR LS.
» XREEHEILZEE (XR Holographic Communication Device)

= AI/AR/XR HREERABEREAME. PURATH AR, #
JEZE P E2E. THz (66) BHBIA. F4EE 3D B4l
R, HEMILR SRR FIIEREAR, BB
WFE, HHRE (R). Bx@E) . BE(@) . HEEE)
ARG (k) PR G —2%, BN HE A 2R

(communicator) »

= Y “XREBEREER” —HEERAil, SERBABERETF
B, NEEHBBREEAESPRITEN, AHEALLES
HIEEELHRT ! TR “THz (6G) SEi =R

= £REHXHBEREE” HK: “XRESE R !

- XBRBFETRE. TE. BE MEERNEHEN. &%
& ERER. RENTLAAERN LB EHER .

Display Glasses in
Wireless THz
Communicatiqn

Image data

displayingo

waveguide
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! Planar Thin-Film
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|. £ B /A S]THz Transceiver 200GHz N k& &% :

= 200GHz (100+Gbps) R, & REFIBIARL BT, LA65nm CHOSEAR B HIAMF 2L
R BT

- Chip Size : sk R~
5.5mmX1.5mm

. JNURELICIIPYN

" MR ZAFBRE. BIRRAMSEL. " LB

Measured frequency-scanning patterns . 3]—: F=|="|_|:% 1;3—\2 ;,E ,I\j% i%. 7*)512 ;E ?El :}ﬁ-
, .
i 0 2 il NN ’ Ij]%%ﬁﬁﬁ; ?\\\%‘-IEE1%-
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4 - 60 60  ——220GHz
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1l. £ B /A 5]THz Transceiver 300GHz ~800GHz Il & &% :
* THz iB%I88 400GHz: T XUBIEDFG 7 ¥ I THZ S 18 51 AN THZ 382 22 FR BT XU Th BE TRLNGE: R 2% -

w,, W, |
THz !pl Opt ul

AT BRI T R E A 14 0] DRI L2005 7Y
JUTRHT I AR E N RS A FT . IR
SHRAMEAREE., BEET. gH. BEW,
SHENRZREISE AR AN SETZ B
@%G”%ﬁﬁ%i%ﬁﬁ%&TEF%@R\%

B A CEHEILREMBHA LTS QIR
%%1%%($m),%%,éﬁﬁﬁ5%k%
K % =533t 1T RS E AUPE I LR R B R R 41
REEMHMSEL

= THz X%;: i‘l‘?ﬂ%?ﬁi%ﬁ&lﬁﬂ%ﬁmc FLPREERE IR ERVHIRIRTHZ R 2R 2T

OE:

L[ L[5

C
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Wired with THz
Signal output

Connected to LNA of Receiving Portion

8
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f 0000
(- 0000
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I1-1. FEXBREMEI KL (Meta Surface Material Antenna )

EEE T REIR UGB B <R A FLZE AL 55N SR FRLREIR I P 3 R 5 LR T AE A OK S5 ) = 4k
25 K6 S BLAT BT AR AT R

REGALAT AT LIRS R Sy 1) LR IRFHR AUAEAS [B) ) i B A o e v, RASR i Al i KA AR
R, BT, ml. SEEEW. T A PRRIR B d B SO LUK P A3 L TR Y [R] FRG S5 2 4
RIERL VLR 7R T HAR, HKL, BHACTEICER MR AT mQIE IR 7 A I iR 25
(SRR, 1EAh, R0 IR 5 i RAISOR #8317 R 2 45 72 1 BHATTUL BC 28R B 35 R e 1) R A
HAMZ % R, FRUERVN, Wl EE M2 T2, Bk, SHMEERS R
TSR A B, X R 2R 32 I R T BESE LASE R B

TERERIAMR, 2. B L Metalens Optics), ML 2R K AR PEFR AL T R TT
N, JUHAE G A 7T g ) U s = AT 2= 1Ak (Diffractive Optical element)
Vel . BsbAk, EREAE R DR PR ENRIAR (1ithography) FZKEIR] (nanoimprint)
JoR g . N A SR B S A, ANMERERET IR R K IREER (Mie

Resonance) ; Z5E TA3LyR (Plasmonic Resonance) ; HEEHiHEI (Huygens Principle) ;
HT SR PR 2 0 R TR B AN R U B - B S S AT S A N

%40 : Pancharatam—Berry Phase (8RR UM AHA) HEZRIH, WenWIRIEHE (LCPG) 2 B 58 i
L 7E BT SEVRIR B 1 M W F A e, BUAR T A& 483 i i e v B A — 4l
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11-2. BREMPI R S5 E S5 IS X (Integration of Meta Surface Antenna and waveguide)

= ER AR S A e R I SCAR B S8 . MG AR T 22 BT (Metasurface
Holography) . #ZEHEIE}Z (Metasurface based Invisible Cloak) . EvZ LK EIEE
E’Jf&ﬁﬁﬁﬂﬂﬁ, BIFEARTH K RETHR] T FRaH KN H
= MBS RO —BEER AT H N VSRR R RN . AR I N A G A
I:fhu% U AR . Bl ings . BMERMHEEE ., HiAE, HiA KL, B
SR BRI KRR KfZZ. R+ MR 2 EBHREE,
. iﬁﬂﬁ’]ﬁﬁfﬂ%%/\jfﬁﬂéig R & REE S

THz Antenna Elements with 10 x 1
Array Meta Surface-based SRR

wis Etched on Transparent Thin-Film
Layer Antenna Ty, o+ ) ) Input Image Source from USB type-C
Five Elements with 5x1 through Wireless THz Transmission to
‘ THz Antenna_EIements 1 2 3 4 5 ArravnfTranspart:_nt . Micro-display module Eye
[112]3]als] l6l7/2lo]10 MxN Array laid around DDD Antenna in the Thin-Film *
P . 4 PB lens ~
Il II | I II

Waveguide { for example Layer * PB €Nyt

- g ’ 2
l Impedance Match Antenna Array Sx1 array is shown) Optical lens I—X Wavoukds Lans : Out-coupling
*Note: Transport optical E ) ; MOE
The more antenn a elements projection image s P .. F :-“:_ b a T |
Impedance Match place, the bet nal intensity R N N A ' - Glass layer
In-coupling D L N
Antenna Array W|th t ed impe d nce mate h
MOE - 4 Antenna layer

............ ]

S —

_ Wired THz Signal i THz Receiver Portion: E __ THz Signal Input Wire Receiving THz Wave with 2
— — —_—
e H ! f dto Low Noise Amolif Thin-Film Lens of Meta based Enlarged Viewing
- i wen } Connectedto Low Naise Ampliier Transparent Antenna Arra . ;
Connected to Low Noise Amplifier ! E (LNA) of THz Signal Recelver p Y '
L - e )

virtual image
(LNA) of THz Signal Receiver
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Il £ B /2 B k4 pifiTerahertz: i SWi-Fi fUXUINRE SR Y, — K2k T2k Bk aa%

(Wireless THz Front-End Chip with Dual-Link Switching Integrated with Wi-Fi — THz Wireless Router )

N —

@

4. *B’TIEE—I—

FHEEAE.

Rz P2 R AT

5. I EIREREAT TL A2 TerahertzRI £1:8 7 A S 2 AY £ Har

%Q&T ZE"] ] 5IL,\}£|_EE
HINE. REMNNEK R,

BRRELHAFMNE =M, T TERE&KF % TerahertzBI 1.0 K AIXER A —
H X AR AKADC/DAC, BIEESH. e, BEIRMIEBEE, i%’%iFD*ﬂE&Duﬁ/ﬁlz,mﬂiﬁﬁ‘%kﬁvﬁ kR, FFEWIFixT$E
TE A UTEX R B IR AP
S |87 8220 GHz AIBHE(ESHH 5k,

i4E ™ FHRYADC/DACHYRE T iE,

ERER

IR REREU16-QAMTT T BT 1A80 Gbs,
B RFFERS E’]iﬂ&)‘(ﬁ%/@ﬁ’]% PRI A . SOC/CPUN S #5

TENBERS.

# % F32-QAMT]1£100Gb/s

Parameter
Spatial streams

Signal bandwidth
Modulation

Coding and guard
interval

Reference rate

Actual data rate

ADC and DAC

RF front end

THz Primary Link
One spatial stream
20 GHz

16-QAM; 32-QAM as an extension
Single-carrier operation evaluated first

Code rate, pulse-shaping roll-off, and frame overhead
TBD

16-QAM: 80 Gb/s
32-QAM: 100 Gb/s
Ideal theoretical raw rates

Limited by commercial ADCs/DACSs and system
power; validate end to end

Devices and sample rates to be selected; power
consumption TBD

THz RF front-end chip; LO adjusted as required

Wi-Fi Fallback and Benchmark Link
One spatial stream

80 MHz

Wi-Fi 6, 1024-QAM, MCS 11

Code rate 5/6; guard interval 0.8 pis

Approximately 0.6 Gb/s PHY rate [1]

Measure net throughput for the selected commercial
module under actual conditions

Converters integrated in the Wi-Fi module

Commercial Wi-Fi 6 module; model TBD

‘ SoC / CPU Chip
Application Data Processing

v

System / Shared Memory
System Bus and DMA Transfers

k2 s

i/i Ded|cated Baseband ! FPGA and Buffers ‘

Packetization « Unified Sequence Numbers
Buffering * Dual-Link Scheduling

THz Primary Link l l Wi-Fi Fallback Link

16-QAM - 1 Spatial Stream + 20 GHz 1 Spatial Stream * 80 MHz
J
i v : v
' High-Speed DAC ‘ I/Q DAC ‘
Digital to Analog * Power TBD Digital Samples — Analog I/Q

v

THz Framing and High-Speed Baseband ‘ [ Wi-Fi 6 MAC and PHY

' Filtering and IF Adaptation ‘ Reconstruction LPF / I/Q Upconversion
' Frequency and Bandwidth Matching Local Oscillator PLL / VCO
) \ )

£ 5 v i - ¥
H (
' THz RF Front-End Chip Wi-Fi RF Front End
Upconversion * PA « Tunable LO Driver « PA - Filter - TX/RX Switch
( y R
H THz Directional Antenna / Array ‘ ‘ Wi-Fi Antenna ‘
Beam Alignment and Tracking Maintain Connection « Fallback Traffic

B s —r— i
H ‘ THz Reception and Demodulation ‘ \ Wi-Fi Reception and Feedback J

X Dov;\rggng:\?el?r"rég GADC LNA - Downconversion * ADC « Demod.
v

SNR + PER * ACK - Beam Status - Local / Peer Reports

Link Quality Monitoring and Adaptive Switching
MCU / FPGA State Machine * Timing * Probing + Rate Limits
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N FSEfl: THzE mesRERT

Ih-

=R RAET IS

Radio waves A Microwaves O % } . m
ciccionics _ _JRVATRE |

10m 1m 100 mm 10 mm 1 mm 100 pum

10 Hm 1 pm 100 nm 10 nm
I I I I I | I I
RF MMW IR VIS X—ray
I | I I I | | I
108 10° 1010 101 1013 1074 1015 1016

Frequency (Hz)

Visible Light

= A% E T EMERMEAMAN A

L7 = Detection of = TerahertzIimaging = Physiotherapy * Detection of

biological Medicine
Tissues
: samples ., S | — & >
’g¢ Nucleic acids 4. 58 i-}. a ﬁ ) el | ﬁ
CODDDIX % . g '. Chinese

Amino acids Proteins 'Maging of tumor samples Imaging of human Melanoma Breastcancer Braincancer ~Chemical drugs medicinal herbs
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BB EST M £ LR NERNRM SIS0

Brain Condition To examine or diagnostic the brain conditions
Nano-sensor (can be viewed & display on devices)
(L)) Eco
Blood Pressure Nano-sensor
N
e Nano-Micro .
Interface l
Pulse Oximetry
Nano-sensor . Tag
&‘ Geseney ; Reader ’
Colonic o i ‘

Bones

Health Provider

»
KFREHSERE TS A BNRASH LR THER SRR Q\

Transmitter Receiver

Chip Tags

Tunable Laser

| | I
| THz Wave | |

|
[ A— P T B WP -

1 | Schottky- i
|
| Photo-Diode : : D Barrier diode :
| 1 | |
! 1 | |
| Antenna | 1
| Pre- | L
l Optical I I Amplifier i e
| Amplifier ! : Baseband frequency |
: | Dielectric | |
i : Lens | Limit :
: Baseband frequency ptucal frequency : : Amplifier :
: Pulse—Pattern Optical : : :
| R i !
| ! | — !

|

I W | wavelength ! | \ |
: A1 —— Tunable Laser I | | |
i — ! | Oscillo- Error :
I | S Detector |
: A2 —— Wavelength Optical frequency : | ops |

| | |
|

| | |
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Schematic of an electronically Driven Metamaterial-based
THz Wave Modulator

(1)-T and (2)- R:
For Split-Ring Resonator (SRR) cell array at a A pair of corresponding layers with enhanced
reversed bias with ohmic contacts function of Thz transmitters and Thz receivers based
on unit cell of split-ring resonators (SRR) antennas

to form a layer of 2-D arrays
Incident Thz wave

Bias
Ohmic B
T [l " Greontace
LIIEIIEIIEI AL
e fl fb [ (... 0
TIIATILITIIT T
- AFFEE-F
' y z Z THz |y
Z ou

A small section of split-ring 1 =| [E][Z][£] - [£ % 2

resonator (SRR) cell array {TO Layer *
- [E [T~ Example of
. ) Split-Ring Resonators (SRR)
Transmitted Output Thz wave 7‘»
Glass, Silica or Polymer etc. Graphene Layer

of Transparent Substrate
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A Single See-Through Planar Array Screen of Mobile
THz Bio-Sensing System with Meta Surface Material

= A Single Pixel of Basic Planar Array System Configuration

Display Detected Transmitting
planar receiving planar
layer layer layer
One-on-one
driving
layer
Visible
light * * ,_, © .
— e Driver river

THz =>Visible light

- A pair layers of enhancement of Thz transmitters and
Transform Driving

receivers based on meta surface material design of THz 2D
array of antennas with high-precision and high-resolution
to enhance transmitting and detecting terahertz intensity

Used for Chest, Lung, Pharynx Monitoring and Inspection
A Single See-Through Planar Screen of THz Bio-Sensing Array with
Meta Surface Material

4) 3) (2) (€D}
One-on-one Detected Transmitting
driving receiving Planar

Y A pair layers of enhancement of Thz transmitters and
5) receivers based on meta surface material design of THz 2D
array of antennas with high-precision and high-resolution
to enhance transmitting and detecting terahertz intensity

= System Architecture and Functional Principle:
(1) : THz Transmitting Uniformly Planar Layer: based on micro-Gunn
diodes resonant array, resonant tunnelling diodes (RTD) array or other
methods like uni-traveling-carrier photodiode (UPC-PD), dual lasers using
difference-frequency generation (FDG) or optical laser pulse excited
onto nonlinear crystal materials to generate frequency identified within
0.3 THz to 10.0 THz electromagnetic signals with 2-D uniformed
intensity.
(2): THz Detected Receiving Layer: Schottky diode resonant 2-D array or
other methods to detect and receive terahertz signals after passed
through human body or objects or specimens under test.
(1)T and (2)R: A pair of corresponding layers with enhanced function
of Thz transmitters and Thz receivers based on unit cell of split-ring
resonators (SRR) antennas to form a layer of 2-D arrays, which are
constructed with meta surface material and graphene on transparent
substrate at high-precision and high-resolution to enhance both
transmitting and detecting terahertz intensities through controllable (or
programmable) band-pass-filtering and amplification.
(3): One-on-One Display Driving Layer with 2-D Array: to receive one-on-
one driving signals to Display Planar 2-D array with terahertz signals
corresponding to the signal intensity for driving LCD.
(4): LCD/LED/OLED Display Matrix Array: driving signals to drive the
display matrix array with one-on-one corresponding intensity of visible
light for viewing.
(5): THz Direct Drive Display Panel: To Integrate (2),(3) and (4 organized

as single panel array. -



.l\l.

08/08/2025

~;B IJ Security Inspection Rotation System ZiEHIEYHERIS MRS

Display planar One-on-one  Detected receiving
layer driving layer layer

Transmitting
planar layer

‘ ‘\|__
- S Iﬂ¢ 3 [ ¢ T
. Sco L R
' J80;

(5) THz =>Visible light
Transform Driving

Feedback
signals L

Optimization
Process and
Treatment

Parameters
Sampling

Transmitting
Control

Real-time calibration,
correction with intelligent
control for Transmitting
planar layer

Real-time data sampling
including frequency, power,
bandwidth, Phase, Image
quality, ...etc. for calibrations

Real-time data analysis,
optimization, treatment based
on data from initialization of
Transmitting planar layer

Display One-on-one
planar driving
layer layer

Detected

360° Transmitting
receiving Planar
layer layer

S
Cor [0y

THz ® TH% ) «
Detected ’ Tﬂn_smlttlng
Signal Signal

] "uou-'M E

(5

Note:
Each Planar Layer can be curved for the better focal distance compensation

A pair layers of enhancement of Thz transmitters and
receivers based on meta surface material design of THz 2D
array of antennas with high-precision and high-resolution
to enhance transmitting and detecting terahertz intensity

Medical Bio-Sensing Wearable System:

Medical Bio-Sensing System:

A Single See-Through Planar Screen of THz Bio-Sensing Array with Meta Surface
Used for Skin, Muscle and Btate flinitoring and Inspection

4) (3) () ) .
Display One-on-one Detected Transmitting
planar driving receiving .&\ Planar

layer layer

layer o layer
-, \ .

\—Y—J

(5) Meta surface material with high-precision
and high-resolution THz 2D array of
Enhancement, Controllable (or
programmable) ban-pass-filters unit

Note:

The wearable system architecture can
be built as small as needed wearable
Photonic Smart Band suitable for i ‘
practical applications.

Ethmoid
sinuses

Pharynx

Lungs

Trachea (windpipe)

Used for Chest, Lung, Pharynx Monitoring and Inspection

A Single See-Through Planar Screen of THz Bio-Sensing Array with

Meta Surface Material

4 3) (2 @
Display One-on-one Detected Transmitting
planar driving receiving Planar
layer layer layer

1ent of Thz itters and

(5) receivers based on meta surface material design of THz 2D
array of antennas with high-precision and high-resolution
to enhance transmitting and detecting terahertz intensity

A pair layers of enh.
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1. RNEABZWASRIOCEDTNENAHZ 2 TRE, THTX2EEARSH/KNIEEHR
2. FAARMZEICERS, 7£0.2-2.0 THEEEANE 7 AEEIENKRIVES EFEMARNTHE, RINABMNTEER.
3. MMEBERTESKEMNEAR (WARZESNRNER) MEMRENER EUEXHZNREXDREEETBAEEE

SHXEEE .,

| Brain cancer Distinguishing normal brain
tissue and brain tumor tissue
Alzheimer’s  Determining the fibrosis stage
> disease of af protein

= RBRRZAT PUNEMEN, MEMR, 5
ﬁﬁ%ﬂﬁiﬁ?ﬁ?&mziﬁtﬁﬁﬂﬁéw?ﬁ

Distinguishing the density and

— Eye cksase depth of scar tissue

Determining whether the

— EIJ Bﬂ ﬁﬂﬁ% [~ Otitls patient has otitis media
" THZ7'EI$E!f—.|- IAX 43 IE 2R LR FNPhIE£H 4R,
RAMEIEER (RIKES R THZAES) ERTERSAM TH A RERR N ARE AR RN TSR TR BNES -
ﬁﬂﬁ’ﬁ)&gﬁ1& o Thz wireless display glasses Optional Thz Helmet Adapter Thz Helmet Brain Exam Device

= EXMERT, THZEBRAEEESHXEL
FESK X 53 i

BN LRRERE -
= + — \ ZiERRR O DI E 51
i BERNREESHER -
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EXRERSHNEHE:

1. ®EBREZEE (EFD) @ NUEEESTHEAAEMN, BRFEREEFON—EE H0.01XTE0.08ZHE/EHTEK,

2. HALFERE: KENIRASARENERAR, BEXMTHZRLE (FR10-12EX) .

3. HERN: BERBRARKIELYFELBIEYDN RN ERRENDE SBNEE, HikiEE RS MR R,
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= PWERBERS (BREX) :
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FROEDNRBE: /NF1mWiem2 (BE AR, SEEAI10E500 pWicm2) ,
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FHAUBRBERESVRIRK LS, BTERDIERY FAESHEAL SEMELHELER.
RENEEE: 1mW/emZE10 mJ/iem (EFRERIEES TREREA2E14 mWiemz &) .
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EMRMENZAOIRERRR, RERFERASRERHRSG (NMEBFRBEHICHERTHZEOR) T E R AL 48 iR & FRiA S AN R AIA 5 .
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CEO Bio @7 - Darwin Hu 37 X

> Over 40 years in high-tech business experiences: 2F40EHSRIFEWR LK
had led a key R/D team from semiconductor & color micro-display chips design, product release to production and launch the
products and business market &Sales..

» With entrepreneur’s spirit in startup and international business

management:

7wl FEmRISEREAEE BT ZKIEH related to CMOS image sensor & scanning, laser projection display technology
with companies in the US (AVR & Xerox), China (R R MEINZEE), Germany (GRUNDIG), Japan (OKI), Italy (Olivetti-AT&T)
and other countries and regions.

> IPO companies and reverse M&A experiences:&EX AT LHAAERURREHFWERLK

- Advanced Vision Research Inc. / AVR System / Syscan : Inc. — M&A
- Syscan Technology Holding Ltd. - IPO at HKSE YR 2000.

- Sysview Technology, Inc. merged with WSOT.

- Document Capture Technology, Inc. IPO at Nasdaq 2005;

- Jasper, Inc. - acquired by Google / Raxium.

* President & CEO,
Sysview Technology, Inc.

- CSU, MS CST » Owned over 100 invention patents: #f%&#Ei31005%BE R -USA, China, Japan, Korea, India
= NCKU, BSES etc.

A =™

B W & F U

United States Patent
Hu

mi

KW R UE 45

Chip Architecture of USB-C to Wireless Terahertz
Transceiver




THz Core Team Members

Aaron Tsai Darwin Hu Leif Tang
Chief Capitalist Founder & CEO Co-Founder

R, y
de BAY

Xin Wang Tom F. Lue, MD

Maxwell Hu
(oJ0]0 THz Partner Telecom Expert Sr. Medical Advisor



Co-Development THz Transceiver with THz Laboratory

(City University of H.
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Groundbreaking Wireless Terahertz Transceiver Technology
that will Redefines the Future of Communication

In Partnership with MAS Capital
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