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Abstract

We have developed a passive millimeter wave (PMMW) imaging system with two-dimensional imaging arrays. For the
imaging system, we achieved the single-substrate imaging-array element which include all necessary component such as
Fermi tapered slot antenna (TSA), a balun, LNA's and a detector circuit on it. Two-dimensional arrays for real-time
imaging at the 35 GHz band are currently under development. We will be able to make an advanced PMMW image
system based on our system with the 2x2 imaging array in the near future.

Keywords : millimeter-wave passive imaging system, two-dimensional imaging array, real-time imaging

=2

—

I. M

Befulgshs Aol 94 Gl vl 7B,
WA, B, WA, el o A7t WAA Fash
slelazstel w3} B RaAEe L 4
AN ek webd Thlgel Asj e TE
ool 5o FBE Estel 249 AT @
F QAR BerES qgaaE BAY olu 2

(o]

= e

il

2

o
=
(<3}
ol

"AYY, B n A gy Arle d7AH
(Millimeter-wave Innovation Technology Research
center)

T A3e
(Samsung Thales CO., LTD.)

= HALAE BRGEEWIEA
(RIEC Tohoku University)

" Qe AL AFE AR
(Seoil College)

, A Eda

% o wEE 1999 AR@EIETY AdoR
FERsATY Ade wob FAH ATANo.

R11-1999-058-01005-0)
AR 200638€28Y, AT Y 200733414

(358)

& gu ArE e o 8d £

27 A7 A x| st} WAk
FANE Berlest 499 29=
ouiAE FASE ol eyrisst
e ERERE CRER
A, SAA A £49)
EEREE RSE)
) Qlel o) BahE
%?.—01:94 $8& A7 ¥ % 9l
3 et A2AE AN £
22 A gA, 8kl $7 Bt 5
3 e, Felel Lelve st
% ep7e) Aabel Bl
272 AAACR FAse ouAg dE Wl F
o1%0] gt} olsh 2e PHOE ASHE
she olmAe T4 Sa ol wet AF
7} B AEE ASH Z o|nAY AYE
Az A5 A5 957 WA wEe) Y

i)
flo
le}
o
o,

do ¥
oo
o
fo 4
1o
1o, —101'

R

¢
o>‘ J[N'

T oA Al=de A

oju] ]

Al
ol
o]



112

HxE dogH FARE AHEe wzl ZdojxA
g 19EE dAAESAS NARLE FAEE o
nxg A Bilo z= A7k 221 9e] A o]n|
g de AL BrbsstA gk olgs Wi gy
FA ) A dnREe B ¢ THEFY AEA
£ 2aA o2 uigdsld HAEAIE VAR E FAIE
gart QA Hol AAE 94E de Aol 7MeE A
ojty, & w=&dAe ox4 ovA wjdaAE ZHe
deuga w5 olnA Al&ylE Az olulA
A 2dg AR $8te] shte] 71 FEn g o] w
€% HY, BE ARS FF7], A7 JHH o

Je AAY olmlA WY £AE LA, & =E
AAE AR o)ug B a2 AF L B S

tato] FASA JlEstast gk E=F 2x29 oH)A
Wgax7t HgR Aadog Algel danlgs) &%
ojF| A& AT

0. ¢t HiE 43 ooy AlLH

a8 12 oJxd oA g A2gs Yeh i g
. o|m R wld AAe R A oAy wlg
o] 7b5d 2¥olwA UHY, EE(Balun), MMIC, 7
B71& shte] 71 9l AAste] Asd 2 AFEY
ZEE AA - ARk oluld wlE A
telUe FdigdeA w& o538 ¥ ¥He
& 5422 s #Az20 Hely &% ¢dHY
(Fermi Taper Slot Antenna)®® o]t}

elUEREY AGHE MIZE &F

fr o ox
> e o

Mo

Azd o) A
THAT, FE7]4 A5 E A7) 93 o]& CPW=R
Ageigitt. £ LvEs 5 ojuy A2dY

Lens

Imaging Array

)
Bahin e SBD Detector
Amp,

Tupered Stot Amenia
with corugated edges.

8 1. ORI ofo|F Higd AJAH
Fig. 1. PMMW imaging array system.
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Fig. 3. Calculated and measured radiation pattern.
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Fig. 4 Phase distribution of electric field Ez of TSA with
corrugation(a) and without corrugation(b).
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Table 1.

Transformation
coefficient () Antenna gain
E plane | H plane |  Total (dBi)
(1) 2) (DH>*2)
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Fig. 7. Detector characteristics.
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2x2 Passive imaging arrays
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Fig. 8. The fabricated ZX2 passive imaging array.
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Optical view(a) and PMMW image(b) of a man
at 3 meter ahead.

2|0l ut

27ske] derjE 3} 5 oAE &

om 29l 25 Al 9 g

e $F olnAE B

At 2" 9
o m|x| 2} 20x20
ojx 2}1:} 20x20

W

M1 o

A
2 -

offt
_‘>:1‘
o
=)
& &
o Mt = L 2

-
Mo

43

R
94 AsdE AL, ol
slate] sube) 7)ol s2vE o]
ARE FE7), A% PR
478 Agedr) o449 oA 8
Al £5 ofuA AaHe AZE o|gdiel d
AlEE QRetn o Aabde] oA o]m A Hlda
Ag AAReR FAGe] e arTh Az
2AfE 232 GHoln o olgate] Alg] U@ 1
o4 Az

'

A /\]isﬂ

-

pus



116

1L}

T @

Mo

(11 J. D. Kraus, “Radio  Astronomy,” chap.3,
McGraw-Hill Book Company, New York, 1966.
K. Mizuno, K. Watanabe, ]. Bae, T. Nozokido,
and S. Sugawara, ‘Millimeter wave imaging
technologies,” 1997 Topical Symposium on
Millimeter Waves(Invited), Hayama, Japan, July
1977.

David M. Sheen, Douglas L. McMakin, and
Thomas E. Hall, “Three-Dimensional Millimeter-
Wave Imaging for Concealed Weapon Detection,”
IEEE Trans. Microwave Theory Tech., vol. 49,
pp. 1581-1592, Sept. 2001.

AR, A, AT, vReIA], o)A,
ZuEs £F onjA Aa" A7 ARF T
=T A, A43ATCH A5%, pp. 182-187, 2006.

S. Sugaware, Y. Maita, K. Adachi and K
Mizuno, “A MM-Wave Tapered Slot Antenna
with  Improved Radiation Pattern,” IEEE
MTT-S IMS Dig., pp. 952-962, 1997.

(2]

(3]

(4]

“1ay
=

(5]

Y| ofEHE £3 on|F MAY A I

a2

[6] S. Sugawara, Y. Maita, K. Adachi, K. Mori and
K. Mizuno, “Characteristics of a MM Wave
Tapered Slot Antenna with Corrugated Edges,”
I[EEE MTT-S IMS Dig., pp. 533-536, 1998.

H. Sato, K. Sawaya, N. Arai, Y. Wagatsuma, K

Mizuno, “FTDT Analysis of Fermi Tapered Slot

Antenna  With  Corrugation  Structure” ™

CIMW2002, pp. 137 - 140, 2002.

M. K. Joung, Y. Suzuki, K. Kanari, N. Arai, H.

Sato, Y. Wagasuma, Y. Yamanaka, S. Kim, K.

Mizuno, “A Design of Antenna for Passive

Millimeter-wave Imaging Arrays,” APMC2002,

WE4B-3, pp. 253-256, 2002.

S. E. Schwarz, “Efficiency of Quasi-optical

Couplers,” Int. J. Infrared Millimeter Waves,

vol.5, pp.1517-1525, 1984,

[10P. Ma, Y. Qian, and T. Itoh, “Analysis and
Application of a New CPW-Slotline transition,” ™
IEEE Trans. Microwave Theory Tech, Vol. 47,
No. 4, pp. 426 - 432, Apr. 1999.

[ HHBEA “T IRy T4 A=V VEEICEHT
DR A =T, SR8, 2002

(7]

8]

[9]

XA
g o F(H3d) 7 M4AIY
20064 59 AT =LA 2001 1€ oA AE 83 =EA
A 43 A TCH A 5 & = A 38 @ SDH A 135 #=x

(363)

o= =AX|
20063 59 WFAAFTES =FA
A 43 A TCH A 5 % FA=x

o] & F(HIY) :
20059 5€ A AFEHI] =EA
A 42 A TCH A5 3 F=x



