nTund wlzTn : msdszgndldnszuaumsa Tsnswiildessdend lumsads
duvileniwesdaunuilszy (APPLICATIONS OF X-RAY LITHOGRAPHY IN
FABRICATION OF INDUCTORS AND CAPACITORS) 8191567115011 : 919156

A5.500 BUUIN, 170 M.

am?ﬁ'ﬂf'z”lﬁﬁ’mmﬂsxmuﬂﬁﬁ%"]ﬂﬂwﬁ%’wqamﬂTﬂvﬂ‘szmumﬁﬁiﬁnﬂﬂ?\l
Suseend Tassadeiildes ligadarugumilounszuaumsiialy udiisavaziiulans
feogluusunedmed sU-s FeemnsandoudinilifadslFnuuuaessa i laths
Tnssaraftudn Idisdosdy ﬂizmuﬂﬁfj”[@“ﬁh"lﬂﬂ‘szqnﬁa%’mﬂuﬁ’qnﬁuﬂiz@ﬁm%’u
Mudmnnuding uagdamionhildlunesaaussdunsziease galudmvoadaufiuilszy
ilaseafradludyl G8ianInsadeegnielu Ganugs 350 pm anamu ladidnasn 25 pm
Tassadrefigeuny fe sSuT-cs ¥l ladidne3n iflu sU-8 1nn1snaaen1dAdlssney
AMANGIgATia21E 0.8 GHz M1y 2 A1n1u IWfh 4 pF uazdl self-resonant frequency 7
1.8 GHz daudafiuilsezq sut-ca dailladidnasnifluernis fadalszneuqanwgagal
ﬂ’J”lﬂJ“E% 0.8 GHz 11111 4 hlﬁﬁ"lﬂimﬂﬂﬂ'l 2 pF 1azdl self-resonant frequency ‘?1 2.2 GHz

dmfuduniloni TlassadrvesvaarndunuuvadySaguiudh uiafugos
Tassad1e upuusn Ao SUT-L1 @udamiisniunu E1uuy 5.5 sou uag 3.5 50U Taiag
Nig,Fe,, tHunu T ranmduesuuimanduinsimd 400 Iv¥ese1met 60 pm da1inha
65 um TiuT 8.3 mm® Samanudmunssiaaseld 21 ma uag 25 m fnnumieni
wasulamnaiud Faileeglugas 120 nH 89 60 nH wag 65 nH §19 48 nH fiaa10d 30 kHz
89 20 MHz nagdamilonihve liifamsdudafinszuaiisa 1 A ludamvesdamiionhaila

v
=

fieres Ao SUT-L2 T Tassadradludamiloniuuuunuaiianen $1uauseu 3 sou 84 16 501
SR 1.8 mm’ 89 9.5 mududariinds 25 pm Tassadrafinnugalssana 360 um Yszneu
@28 uAUNYI 8 pm deNTOUYATIA FIMUL 250 wm LATRUIY 50 pm TARINAIUNIY
nszuansld 30 mQ 84 335 mo Haaumienhd 1 MHz WD 75 nH 89 1.33 uH uas

INTzUadualN 420 mA 949 150 mA

i ol ot ot

10139 Sernssulnih AUUDFDUNANY sl SN
Fnsdnun 2556 Ao T019156N1/3 NH1 M (aivn

J

B

ﬁ'lfJﬂJfJ‘]fEl‘E)"l‘i]’]‘SUﬂ‘L'ﬁﬂEﬁ’JﬁJ »J/ !‘J?U”



MANOT MAPATO : APPLICATIONS OF X-RAY LITHOGRAPHY
IN FABRICATION OF INDUCTORS AND CAPACITORS. THESIS

ADVISOR : NIMIT CHOMNAWANG, Ph.D., 170 PP.

MICRO INDUCTORS/X-RAY LITHOGRAPHY/EMBEDDED SU-8 CHIP

This work presents new process development for fabrication of LIGA micro
structures detaching from substrate in forms of metal microstructure embedded in SU-8
chip. This movable chip can be directly mounted on the ICs. Furthermore, additional
structures can be built on both sides of the chips. This process was used for fabricating
an embedded SU-8 chip capacitor for RF applications and micro inductors for micro
power converter circuits. Two types of capacitors constructed with interdigital electrodes
were 350 pum-thick with 25 um-wide dielectric gap. The SU-8 dielectric capacitor,
SUT-CS, has a maximum Q-factor of 2 for 4 pF at 0.8 GHz and self-resonant frequency
of 1.8 GHz. The second capacitor with an air gap, SUT-CA, has a maximum Q-factor
of 4 for 2 pF at 0.8 GHz and self-resonant frequency of 2.2 GHz.

Two types of rectangular spiral inductors were designed and fabricated. The SUT-L1
inductors consist of 3.5 turns and 5.5 turns with E-I gapped core. These spiral inductors
have 65 um-wide conductor line, 150 pum-thick NigoFez0 magnetic core with a relative
permeability of 400, 60 um-wide air-gap and overall area of 8.32 mm?. DC resistances
were 21 mQ and 25 mQ. The inductances vary in ranges of 60 nH to 120 nH and 48 nH
to 65 nH in a frequency range of 20MHz to 30 kHz. The inductors were not saturated
when the bias currents were up to 1 A. The SUT-L2 inductors were designed with pot-

core type. They were fabricated for 3 turns to 16 turns in area of 1.8 mm? to 9.5 mm?,



conductor width of 25 pum, and overall height of 360 um. The heights of NigoFe2o core,
insulating layer, and spiral conductor were, 8 um, 50 pm, and 250 pum, respectively.
The Measured DC resistances were 30 mQ to 335 mQ. At 1 MHz, the inductances were

75 nHto 1.33 puH. Saturation currents of inductors were in a range of 420 mA to 150 mA.
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