T l-;-n

> q%ﬂ vde Y
o= =

S~ \

- = R
K e S A= e
- DETONE. 5 ¥ WY »
% —— = = a e AR e
MANTTA TUANTSANT g

=

T S eﬂﬂﬂ—rﬂ;"we"‘;ﬁﬁ'a’ 24
L < D>

ES e ORI .31 = 2as &% 2% < =

li



¢
TilnMotAIAND1I WszaeNNdImAn Tz s

= 9 (7] QA Vv
s nEIMSeRNIUY MIas1 nazdnsazanavedlnlalealnssaing

Al/n-Si/Al HUDBHIADS ADAN

STUDY ON DESIGN FABRICATION AND CHARACTERISTICS OF

INTERDIGITATED Al/n-Si/Al PHOTODIODE

JUNRURR

M fad

MANITA DUANGSANG

Qw:
NA537)
9549
1’1’“111 l asnasabbenl
mm mm,61()23m beOij ........
19 N.A. 2549 .
BUURDALT]....vicmemoomessimems P

a a ¢ o 1 = = s a o oA
Snenfinutiilud e amsAnmmumangasiyainnssumansunUNNG
a a a g a d
muI¥Imnsslulasdiannseiing
U a8 (7]
UMNAINa
asifumalulapnszeeundudigunmsmanszi
W.A. 2549

ISBN 974-15-2453-6




STUDY ON DESIGN FABRICATION AND CHARACTERISTICS OF

INTERDIGITATED Aln-Si/Al PHOTODIODE

MANITA DUANGSANG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF ENGINEERING IN MICROELECTRONICS ENGINEERING
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2006

ISBN 974-15-2453-6



COPYRIGHT 2006
SCHOOL OF GRADUATE STUDIES

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



ar a a d @ wa
AU INYIHWUT ASANYINISOONUVY NITATII HAzANYULANIAUDY

T 1alaToaTns 90319 Aln-SVAL HUUBUIABS AVAN

OGOTY WAL WA A2ad
SHANNANYN 46061404
Fyan Fnnssumnanasumnuya

a a a d =Y o
a1 SenssulyInsdannseting
WAl 2549

Jd Y = o o v & a a
21FUHMIUVANINUTUNUD WA.AT. [SANA 1HUTY

UNAaLe

a a (; [ wa
AMYIUNUTHIZNANININITDONLUY ﬂ"li'ﬁ%,'N llﬁgaﬂymﬁﬂuﬂﬁ‘ﬂﬂﬂjﬂjﬂqﬂTﬂﬂ

Y

¥
ar

9 . aa ad a daa & o 1 g Y d'
Tasaa219 AlUn-S/Al NiT281EN TNTALLUDUIADS ATAN AIUUIAANNDT LA THNTZUANEIN
qand uawmmmq"lﬂﬁmmammﬂimmmwmsuummm Feuu1aveetIan Insauu
Sumeiasmnivinamnzaezin i i 1n'la Teadisz@ninmgaiiqa nuiTeil g
MmsanyHansenuvasiliaeg molulassadedumesatan Tdun szoerieszning
ad 9 a d ad o ad 3/
580 Tnsa AwndvedianInsa awevesdian Insa uazdwausianInsa layld

a o =Y - aa 4 [
aonuLUBIEn Insadeuuyy InssadadumesasamnefnynanouauaIaonaa luyy
FuInuaInszuansuazNIEuaaay HaAOU AU BIAB Ty IMUAINTZUAASIvETATY
a e @ ¥ a 1 [ a g [
S AT AN LU A5 9 IARAMIANEINUIIMINTEEEesEnINan Insaluane

20-100 pm laiiwash¥nszuaiauaznszuauaaveainlalaloanlasumlas daumsiny

o

- 4
ANUNNUD 01N IN3a 11FI9 20-100 pm i lnszuaiiaueIn1nla Toarinduudnszue
warsSiined mafua e IBiEn INsAdaus 0.5-2 mm i l¥nszuanrevesTnlalalen

& 4 4 = oA A o ) A
79 Taonszuauaaaziiniunas 1.96 wh Weruanuuiu 2 m uaznszuaiavea I

o 0 3 9 ' ) [ a o a d 3 1 u’)’ ° 9
Talaleafimgeiudomudy dumsiuinaudion Inse dwa 2-8 92 Mldnszudua
2 g X ok d :
1041 TalaToagevu TasnszuauaavgtWnyILINGY 1.82 1M darmudunnilu 2 o
“ ' — [ v ad
A5 Ny HaneuTLaIMIANYENU M Gounlasszerissnhedian Insa anunie
ad a =) ' Ao '
vosdidnInia uazanuonvesdianinsa lifinadennudsnesnvealnlalalon udnis
& = & a ' P P ' ° a o -
Wi nousiEn Insadaiinadennuy ihiigagoude MldanuddneevivesInlalaloadl
1 A 1 o ot .
Araaae Fawamsanui ldezfunuamedmsumsadainialalealaseadie Avn-SiAl

a dan '
npudumesavan ae 1l lusuian



Thesis Title Study on Design Fabrication and Characteristics of

Interdigitated Al/n-Si/Al Photodiode

Student Manita Duangsang

Student ID 46061404

Degree Master of Engineering

Programme Microelectronics Engineering

Year 2006

Thesis Advisor Assist.Prof. Dr. Surasak Niemchareon
ABSTRACT

The purpose of this thesis is to present the design, fabrication and characteristic of
interdigitated Al/n-Si/Al photodiode. Although the interdigitated electrode has smaller size than
the singl.e silt electrode, it in fact generates the greater photocurrent with lower capacitance
compared with the single silt electrode. Therefore, the most efficient photodiode can be created
by using the interdigitated electrode which has appropriate size. The study of this thesis focuses
on the affect of geometrical parameters inside the interdigitated structure which are electrode
spacing, electrode width, electrode length and number of electrode. In the experiment, we
designed the artificial interdigitated electrode in order to study photoresponse in dc and ac light
signal. The photoresponse in dc signal was measured in term of I-V characteristic. From the
experiment we found that a changing of electrode spacing in the 20-100 pm interval did not
affect to dark current and photocurrent of photodiode, while an increase of electrode width ranged
from 200-100 pm resulted to the higher of dark current but this change did not have any
influence on photocurrent. For an extension of electrode length in the range between 0.5-2 mm,
dark current became greater and photocurrent was increased, on average, by 1.96 times. By
doubly adding up the number of electrode, photocurrent was raised up to 1.82 times. Besides, the
changing electrode spacing, electrode width and electrode length to photoresponse in ac light
signal find that did not impact to cutoff frequency of photodiode, but when the number of
electrode was added up, photodiode cutoff frequency was decrease due to an increase in
capacitance in bonding pad area. In conclusion, the result from this experiment can be used as

the framework to construct the interdigitated Al/n-Si/Al photodiode in the future.
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Photocurrent Generation of Planar Al/n-Si/Al Photodiodes

with Wide Electrode Gap
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Abstract

This paper considers the photocurrent generation of planar Al/n-Si/Al photodiodes with 20-500
um electrode spacing. The experimental results reveal that photocurrent generation of 500 °C sintered
photodiodes are measured the current-voltage (I-V) and optical response characteristics in both direct
current (dc) and alternating current (ac), at frequency 100 Hz to 4 MHz, schemes. It is found that the
presence of electrode gap under optical illumination can enhance the device photocurrent from neutral
region and depletion region. Photocurrent from depletion region reflects the depletion area. On the other
hand, photocurrent from neutral region reflects within the diffusion length of minority carriers from the
boundary with depletion region. The experimental results can be explained photocurrent generation of

Al/n-Si/Al photodiode with wide electrode gap.
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Photocurrent Increment of Al/n-Si/Al Photodiode by Changing Interdigitated Electrode Geometry
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Abstract

In an effect to increase the photocurrent in a Al/n-Si/Al
photodiode we examined the results that occurred when the length of
the electrode, the space of the electrode and the number of electrode
were changed in Al/n-Si/Al photodiode. In the experiment, the
photocurrent became greater as the length of the electrode is extended
as more electrode are added. Importantly, when the space of the
electrode ranged from 40-100 pm the photocurrent was not augment.

The cutoff frequency is approximately 300 kHz ata 1 kL2 load.

Kcywords : Metal-Semiconductor-Metal, Interdigitated, Photodetector,

Schottky contact
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