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Development of a Flat Type Small Volcano Smoke Antenna
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Abstract

In recent years, wireless communications using UWB
(ultra wideband) technology has promised to usher the so-
called “ubiquitous world.” In this paper, a flat type small
volcano smoke antenna formed on a PCB (printed circuit
board), miniaturizing the well-known volcano smoke an-
tenna with wideband characteristics, is proposed, and the
VSWR (voltage standing wave ratio), gain, and directional
characteristics of the proposed antenna have been ana-
lyzed and measured. It was confirmed that the flat type
small volcano smoke antenna was omnidirectional in the
horizontal plane, and it had a VSWR of = 2.3 in the fre-
quency range from 3.1 to 11.5 GHz (bandwidth of 115 %)
covering the UWB frequency band. Further, the radiation
patterns for co-polarization were similar to that of a typical
dipole antenna. The flat type small volcano smoke antenna
proposed in this paper is easily formed on a PCB and fed
by a microstrip line, thus enabling its use as a wideband
and omnidirectional antenna for mobile and wearable
equipment serving high-speed and high-capacity commu-
nication.
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(a) Three-dimensional
volcano smoke antenna
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(c) Cutting for miniaturization
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(b) Extracted Cross-section of
three-dimensional volcano smoke antenna

(d) Flat type small volcano smoke antenna
with a microstrip feeder line proposed in this paper

Fig.1 Process of modification
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Fig.2 Flat type small volcano smoke antenna proposed in this paper and definition of geometrical parameters
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(a) VSWR characteristics for several ry
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(b) VSWR characteristics for several r,
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(d) VSWR characteristics for several ery
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(g) VSWR characteristics for several iy
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(e) VSWR characteristics for several er,
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Fig.3 VSWR characteristics as a function of frequency of proposed antenna

3 &HHEICHT B VSWRFEDI&ET

Fig. 3 1%, MNIMIRENr—) A —2 T7 v FF#IES
t=06mm D7) ¥ MER (LIFEER e =42) LK
L, Yy%%v)%jm“&% #*EFIJ@E& r.=12 mm, !
Zre=9mm, FREHEIZ
15mm, TEFY 1,,, = 111.0°, LA mﬂﬁ@.ﬁ,é Fa= 13.5 mm,
7oy FEKiGa=18mm, 757 Y FEMAKHS h=20
m, 7—/%MFi,=16m, F—/3EE,=75m, IV
NEARD 1% ALD BT A, Bffer,=15m,

re=10mm, DR (per,, per.) = (6,15)mm, <A
JUAN) Y THEEOA MY v TEAKIEw=115mm& L
A OREICHT A VSWREFE Z BT L7z 0T

5o TS T B VSWREHEZ RS 5 2 & ¢,

BT ¥ T FIRNEBVATL I ESTE
5o HTIIZTLMEE (Flomericstt: @ Micro-Stripes) %
R L 7=

Fig. 3 (@)l2 A5 IR A D8 r 103 B VSWRER
Yo TITC, PHEMNAMET 2 SO TEM 14, D 1
DAL T B0 PREMIE SR D HEE re DZAL
WZx LT, EE (9 ~11 GHz f3E) 3L IREIEE O A
ZALZ R,

Fig. 3 (b)l2 A8 P A DR % r, 123083 5 VSW RS
R o 2T, PREMIHET 2 ZMIEOTEM t,, b r,
DEALITHENEAL T 20 PASTIEBURAR O F8E r, & 1H
kk, BfEr, oIS LT, Bl (8 ~11 GHz f$i) &

KONICA MINOLTA TECHNOLOGY REPORT VOL.4 (2007) 29



IR BIKE LT B T2, BELDPREL R
L7 T FERHVPRELRY, RAHERE R (4
GHz f#i) 2 LT %,

Fig. 3 (e 275 7 ¥ FEMKDE S h 12 5 VSWREFE:
BIRT o 7T FEARDRE S h OEALISKH LT, ik
(5~ 8 GHz i) DFENZEALL, 65GHz iK% S 2
Wi, h=22m& 352 LT, 5GHz DA BIF
%Y, h<20mm& 35 T, 75GCHz fHE0ktEas B
Wl be T72, 797 Y FEROES h BELT S
T, T TFAERHPEALT B0, RARIIRE K
(45 GHz L) RIFEA LB L VT EXbr b,

Fig. 3(d)\2 25w ¥ Fifko EER% Jued K5 o 56
P er \CH B VSWREMHE Z /R § #EMT IR OB er, 25
KELZBIZONT, Wik (5GHz Db) OVSWRAER
PEARAFIZ % 255, RARIIR M (4 GHz fHkE) 2%k
A5 5,

Fig. 3(e)ll2Z7 5w ¥ FiEfko L% I A kM o &
£ er \SK B VSWREEE 2 7R3 KRR OB er, 25K
ELBRBIIONT, wIHREWEL (4 GHz f1:5) 29MKF
575 WER (5GHz k) oOVSWREHEAEALS 5,

Fig. 3(f)i2 75 7 ¥ FEARD FEB% AL 5 FsH o
LVERE (pery , per,) @ per, \Zx$ A VSWREFHEDZALE
RY o DS per 3K X WIE E AR ML T3
LT eV D, T2, pere = 5.0 mm T IZIAHIRIZ D
7o TT7 7 MR FEOMIPAALT 5 2 Db 5,

Fig. 3(9NZ 7 — /3 i, (k9 5 VSWREEZ RS0 7 —
280 i, IR E L B BIZONT, RARIERE WS (4 GHz Y
W) PMET L, 3~ 4GHz it OVSWRIFEASREFIZ 7 5
A, 4GHz P ETIE, i,= 1.6 mm TI2IRk d BIFIC % 514
PHIEET BT Db b,

Fig. 3 (WIZT — /735 i, ISX 9 5 VSWREEE A /R T 7 —
NE,DPRELBRBIZONT, f Y E=F UV ZABEDYL
#EL, SERMICVSWREFENUGET 5 2 L 05bh 5,

4 BHET7TFORMH

Fig. 4 1%, BIEL7Z/NUBRR NV r — ) AE—=0 T VT
FOEETH b, Fig.4 DT 5+, Fig. 3 DFHTHEH

Fig.4 Proposed flat type small volcano smoke antenna
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Fig.5 Comparison of VSWR characteristics obtained from
analysis and measurement as a function of frequency

30 KONICA MINOLTA TECHNOLOGY REPORT VOL.4 (2007)



Y

!

())—* Angle (degrees)
-3

\
L

-90

(a) XY-plane

3.1 GHz

(b) YZ-plane

— 5.0GHz

8.0 GHz

(c) ZX-plane
— 10.6 GHz

Fig.6 Radiation patterns obtained from measurements
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