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Electric fields

Surface current

distributions

» In the high 2-DEG carrier

density, the plates of the
center gap in HEMT are
connected to each other.
The electric field of the
whole array is weak. Surface
current flows througn the
array certinuousl in
periodic "S" path.

\Vhen -DEG is depleted, the
field focused on the central
s5p’'t gap plates. The surface
current is changed to a
discrete "S" path.
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€ Compared to the previous composite metamaterial struc'ure, the drastic change of electric field
in stagger-netlike metamaterial array occurs only in the center gap of HEMT, which is the
functional region for modulating THz wave. In other areas, for example, between feeder lines, the
existence of strong E-field and the apparent fluct 1a.or of the field intensity mean parasitism.

€ Due to the difference in mode conversion, the At cnlarges from 160GHz to 340GHz. In theory,
the modulation depth is increased by 8 percentage points, up to 96%.



The stagger-netlike metamaterial array nested with GaN HEMT

Static THz ex.seriments
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Dynamic THz experiments

(@) '~ 2.0C*iz (h) 2.5 GHz (), 2.0 GHz
-23.1dBm ¢= 44 mV __"-38.7dBm ¢7.4 mV {~ 328dBm 7.3 mV
SHG( 7U°gBm SHG( -86.7 dBm)
X SHG( -85.6 FBr) ~.

N

Stop 4.500 GHz Start 2.000 GHz Stop 5.500 GHz Start 2.500 GHz Stop 6.200 GHz

& All of the detected signals are standard s nusoidal waveforms. Due to the limitation of
oscilloscope bandwidth, the 2-3 GHz modulation signals are tested by spectrum analyzer.
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The microstrip linz + dynamic active meta-modulation units

B 0.22THz 3-row madu atirn un’¢s B 0.34THz two contr~l modu.atian unit

m Advantage: fewer

modulation units, easier

impedance matching and

® 0.22THz diodes modulation units ® 0.22THz diodes modulation units integ ration.



S21/dB

Kiiizk B Emeta-chipif@fizs

>

BiRNE

—— —

3.& g plr

e kR LRIt BlEhEEE

z

wiFF-

FESEE rEO

MR LR
’1

0 0 [
___.;._.‘.'._.! ,,_3‘15 A " -
auy SE--g g E g - - s — =
T " gy -—-—------ L ____ 2 B — —— 5~ — =) =
. L . - ; Ty 6.5dB
. ”
. Sl 40 b AN
10 ® e ®e g | '
" 11dB. 0 . 17dR ! ..
i ! S .45L : i 2
* . 4 125dB N . 0dB - e ':L
15 L et . > N § Iy
] 20 ! 23dB u
® ! ° 4 1 : ° |
& L] » o > 1 : pi
A
.2(}.35 — .. 25 L . | : / L ‘bb _
A . o f BEIRETT
I ERTT . el JESHR
| . {
25 1 . L I L | =30 ! - & d L
330 335 340 345 350 330 335 340 345 350
$FEIGHZ

HHIGHZ




s 7,

TRl ,»\;{:m!m

\. AFREXSAAT

N N ® pRRmk IS
RFHBEASF B

My CRRERCI

2084THz A& 5%im




O KB EARHS IR




BE

1. S RRE=S

SR

Heie4&seii25Gbps, EiE100GbpsAikE

SERFEEARRE: RITERFIAX, SREELSENSHER

2. KINZLE(E5RIEE=E
ZRUFHREEHBERREGIESEE

3. Kt EiRERIREE

EfI10Gbpsll ERE%iFEHIOOKIE(E,

EAREIEEABE

A ZEPRE], ERABREBITERRETEFAFERIA :

B AR RS Z HRENEFR IR —

m W&

Ritasa i (IR, FRSAAARRRABREIE 4|

A

=3: L




2011-201 251 T —SMRIART 24 A HI2§—100kHz




2012-2013 KifFz& B #282.0—1MHz




2013-2015 KFz%iAHIg83.0—1GHz

- - ﬂ-’* - - 5 \“"‘?

i~ } 5 3
- " . (d-. p
.  ©

oooooq@pva;Q"




2015-2017 XiFzkial#84.0—3GHz




2018-2020 AHiz&/aAHI2EsA25Gbps

0.48 0.56 0.64 0.72
Frequency(THz)

I

B Zhao Yuncheng, Wang Lan, Zhang Yaxin*, Nano Lett. 2019 B Zhang Yaxin, Nano Lett. 15, 3501-3506, 2015

B Yuncheng Zhao , Yaxin Zhang*, ACS Photonics 5, 3040,2018 B Zhang yaxin, et.al, Nanophontonics; 8(1): 153-170, 2019

W Ting Zhang, Yaxin Zhang*, IEEE Ele. Dev. Lett., 40, 1844, 2019. MW Lan Wang, Yaxin Zhang*, Nanophotonics, 8(6): 1071-1078, 2019;
B Ting Zhang , Yaxin Zhang*, IEEE Ele. Dev. Lett.,40(6), 1013, 2019. B Lan Wang, Yaxin Zhang*, Nanomaterials 9, 965, 2019.

W Han Sun, Yaxin Zhang* , IEEE Tera Sci &Tech., 9(4),445, 2019. W Zeng H, Lan F, Zhang Y, *. Appl. Phy. Exp. 12(9): 095501. 2019

W Hongxin Zeng, Yaxin Zhang*, IEEE Tera Sci &Tech., 9(5) ,491, 2019 M Zeng H, Lan F, Zhang Y*, Optics Communications, 124770. 2020
B Sen Gong, Lan Wang, Yaxin Zhang*, Optics Express,28, 404639 2020. M Lan Wang, Sen Gong, Yaxin Zhang*,Optics Express, 8830, 2020

B Zhangyaxin, Dan mittleman, Phil. Trans. R. Soc. A, 20190609 2020 W Liu Shu, Zhangyaxin *, IEEE Access, 2020.



b
zhangyPX|n@uestc edu cn

lllll




