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Abstract:

In this paper, a comprehensive investigation and simulation of the source/drain (S/D) resistance (Rsd) in 22 nm channel
length double-insulated (DI) silicon-on-diamond (SOI) metal-oxide-semiconductor field-effect transistors (MOSFETSs)
is presented. For the first time, the effect of the S/D ion implantation region with different dimensions (namely,
reference, minimum, and maximum) on Rsd is thoroughly investigated and simulated. Simulation results demonstrate
that Rsd is significantly affected by the dimensions and type of the S/D ion implantation region. Optimizing the
dimensions and type of the S/D region can reduce Rsd by up to 5 times. This study reveals that employing a properly
designed S/D region can considerably reduce Rsd in 22 nm channel length DI-SOI MOSFETs. This can lead to
improved performance and efficiency of these transistors in various electronic applications.
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1. Motivation of the work

The motivation behind this research stems from the
ongoing trend of transistor miniaturization in integrated
circuits, which presents significant challenges. Silicon-
on-insulator (SOI) devices have been introduced as
alternatives to bulk transistors, but they face issues such
as weak source and drain contacts and the floating body
effect. Additionally, SOI transistors suffer from self-
heating effects due to the low thermal conductivity of the
silicon dioxide insulator, leading to reduced current,
transconductance, and transistor speed.

To address the self-heating problem, using high thermal
conductivity buried insulators like diamond has been
proposed. However, diamond's high dielectric constant
results in larger junction capacitances. Short channel
effects also impact SOI transistors. To mitigate these
issues, double-insulating silicon-on-diamond (DI-SOD)
transistors have been developed, utilizing both silicon
dioxide and diamond as insulators. This structure
leverages the advantages of both materials, offering
solutions to the aforementioned problems.

This study specifically investigates the source and drain
ion implantation regions in DI-SOD transistors with a 22
nm channel. Understanding the impact of these regions
on the source and drain resistance and overall device
performance is crucial. Previous research has focused
primarily on electrical effects and thermal dissipation in
these transistors, but there is a gap in understanding how
ion implantation affects resistance and current flow.

By optimizing the ion implantation dimensions and types,
this research aims to significantly reduce source and
drain resistance, potentially improving the performance
and efficiency of DI-SOD transistors in various electronic
applications. This optimization can lead to high-
performance, energy-efficient transistors, crucial for
advancing technology in the electronics industry.

2. Contributions

This research offers significant advancements in the field
of semiconductor devices, focusing on the optimization
of double-insulating silicon-on-diamond (DI-SOD)
transistors with a 22 nm channel.

Firstly, it provides a comprehensive analysis and
simulation of the source and drain resistance (Rsd) in DI-
SOD transistors, highlighting the impact of ion
implantation regions with varying dimensions. This novel
investigation fills a gap in existing research, offering new
insights into device performance.

Secondly, the study finds that optimizing ion
implantation dimensions and types can reduce source and
drain resistance by up to five times. This reduction
significantly enhances the performance of DI-SOD
transistors, making them more efficient for various
electronic applications.

The research demonstrates that appropriately sized ion
implantation regions lower source and drain resistance,
improving current flow and overall device performance.

This directly addresses the self-heating and short channel
effects in conventional SOI transistors, providing a
practical solution to these issues.

Additionally, the study offers valuable insights into the
thermal conductivity and dielectric properties of DI-SOD
transistors, guiding future research. By proposing a
model that leverages the advantages of both silicon
dioxide and diamond insulators, the research paves the
way for further advancements in transistor technology.
Overall, the research aims to optimize ion implantation
regions in DI-SOD transistors to enhance their
performance and efficiency, presenting a clear and
concise objective that underscores the practical benefits
of the proposed approach.

3. Procedures

This study investigates the impact of source and drain ion
implantation regions on double-insulating silicon-on-
diamond (DI-SOD) transistors with a 22 nm channel
through comprehensive simulation and analysis.

Subjects:

DI-SOD transistors with a silicon dioxide insulator
beneath the channel and a diamond insulator beneath the
silicon dioxide layer.

Simulation Setup:

Three primary configurations of the ion implantation
regions were modeled:

Zero State: Ion implantation region of 43 nm (reference).
Minimum State: 20 nm smaller than the reference.
Maximum State: 20 nm larger than the reference.
Conditions:

Simulations were conducted under varying drain-source
voltage (VDS) and gate-source voltage (VGS) conditions.
Constant temperature of 300 K was maintained.

Duration:

Simulations ran for enough iterations to ensure accurate
and stable results.

Measurements:

Drain Current (IDS): Current flow through the transistor.
Source and Drain Resistance (Rsd): Resistance changes
due to ion implantation.

Threshold Voltage (Vth): Voltage at which the transistor
enters saturation.

Transconductance (gm): Conductivity under different
VGS values.

Comparisons:

Impact of different ion implantation dimensions on IDS,
Rsd, Vth, and gm.

Performance differences among the zero, minimum, and
maximum states.

Effects of modifying the ion implantation region by 0 to
40 nm from the reference.

This study identifies optimal ion implantation dimensions
to minimize source and drain resistance while enhancing
DI-SOD transistor performance and efficiency.
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4. Findings

This study presents significant findings on the impact of
ion implantation regions on double-insulating silicon-on-
diamond (DI-SOD) transistors with a 22 nm channel.
Major Findings:

Source and Drain Resistance (Rsd):

Rsd is significantly affected by the dimensions of the ion
implantation regions.

Optimizing the ion implantation region can reduce Rsd
by up to five times, substantially improving transistor
efficiency.

Drain Current (IDS):

In the zero state (reference), IDS increases with
increasing VDS and VGS.

In the minimum state, IDS increases significantly due to
reduced Rsd, enhancing current flow.

In the maximum state, IDS decreases substantially,
indicating that excessive ion implantation increases Rsd
and hinders current flow.

Threshold Voltage (Vth) and Saturation Region:

Vth remains relatively constant across different ion
implantation regions, but the saturation region shifts with
varying dimensions.

The saturation region moves to lower VDS values as the
ion implantation region decreases, beneficial for low-
voltage operations.

Transconductance (gm):

Transconductance increases with higher VGS in the zero
state, indicating improved conductivity.

In the minimum state, increased IDS leads to higher gm,
showing better performance.

In the maximum state, higher Rsd reduces gm, negatively
affecting speed and power efficiency.

Significance:

These findings underscore the crucial role of ion
implantation region dimensions in optimizing DI-SOD
transistor  performance. Adjusting these regions
significantly reduces Rsd, leading to improved IDS and
gm. This optimization enhances the efficiency, speed,
and power consumption of DI-SOD transistors, making
them more suitable for advanced electronic applications.
The study's insights into thermal management and
dielectric properties further support developing high-
performance, energy-efficient semiconductor devices.
This research offers practical solutions to challenges like
self-heating and short channel effects, contributing
valuable knowledge for future advancements in transistor
technology.

5. Conclusion

In conclusion, this study has demonstrated significant
advancements in the optimization of double-insulating
silicon-on-diamond (DI-SOD) transistors with a 22 nm
channel. The major outcome of the study lies in the
successful reduction of source and drain resistance (Rsd)
through the optimization of ion implantation regions. By
varying the dimensions and types of ion implantation, the
research achieved up to a five-fold decrease in Rsd,

thereby enhancing the overall performance of DI-SOD
transistors.

Furthermore, the study highlighted the efficacy of DI-
SOD transistors in mitigating self-heating and short
channel effects compared to conventional SOI transistors.
This improvement is crucial for applications requiring
high efficiency and reliability in electronic devices.

The findings underscore the importance of optimizing ion
implantation in semiconductor devices, particularly in
enhancing thermal conductivity and dielectric properties.
The proposed model combining silicon dioxide and
diamond insulators offers a promising approach for future
transistor technologies.

Overall, this research contributes significantly to the field
by providing a systematic analysis of DI-SOD transistor
performance and presenting practical solutions to
improve their efficiency and reliability in electronic
applications.

i


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

Ol Syl g § g9 (owiiieo 49 il

VeF¥ olio VF ¥l (sl o)led pd 5 Sy Jlo (0l S92l 5 (50 (ot 225
DOI: 10.61186/jiaeee.22.1.64

s 3l 50 JUU Cawoglio g 099 90 — (g CalS BT (o
wl g0 Ble 59y Hesabuw

f‘_g..\w OB ‘Yso.'il’ g "(;a...e"“"o U")T ‘ ‘o|9.">.>|.> gt |
Ol =85 e = 5,5 s oBils - s g (o8 aSily wd )| bl )15 (ggmeiils )
afshin.dadkhahl17@gmail@gmail.com
Ol =8,5 4 =0 )5 s olBiils - i g (i ouSils Y

daghighi-a@sku.ac.ir

Ol =05 ol =05 sl olBiils - swaige g (o oaSils —al )| ol IS gaomils Y
vahid.etcb@gmail.com
ermo7117@gmail.com

b ooledl (59 O9Sarbams (5895 35155 53 (Rs) ¢339 9 (g Conglilo ol (5 lwvdanid 9 (i 41 cllio (] )0 TouS
9 o Cdlo) Cilisio ol b gy codls 4wl 51 oyl gl 51y g o0 4i18 1 yiogili YY JULS b (DI-SOI) ayUgs @sle
Cuoglile a5 Wb o0 i (g jlwdanls gl .ol oud (g ilwannds 9 (o) Jol5 job A (9930 9 w)gw Cuoglile y (4es Il
SS9 ol g9 g olal Giluaing 3 S0y g dlS 4ol g4 g slul 18T coi mer BB Heb & )3 5 e
4 Wilgh o0 cwbio g5 g Olul b Fgo am b 3l colaiwl a5 add o0 LiS ardllan ol .20 gdls plpw & B 1) Cwglio opl wilgs 0
A2 Gl yogil YV JUK L aslgs @ile b wlodl (595 (yofarkamw (sl jgsun 3155 50 1y (039 9 wyguw Canglin (b2 oi JB ob

S o (Sorig S| alidie (g 11y 5 )0 L jgin 3l (il (211 9 0 ,Shos Sgupn 4y Wilgi oo ol oy

Cudolo —@ale (59 (395w Cwlo = (030 9 o ygm Cengliio — 4yUgs Gale b wledl (595 (395aliw Caiwlo 1 guulS Wlads

VEYNY/0 bl o

VEY 815 g 553

VEYTF1 0 1 ey

i8S )] 550 1 ghnnn (Gokiumns 93 o

e 9 (o8 0aSiils — 0,5 el oRils — 3 8 50l — Gl S ghemme (Goduun o (SIS

al Yl K93Sl g 5y podige yozol clio )l il OB 25 groom J OB N g 4 Bleite it ol Hlisl >
sl jlome 5 093l )3 gydte byl cole) b g dlio & s Sl by (51 ()8t 0dlitl g5 o g oyt 5 8IS Cov dlio )
Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/)

4


http://dx.doi.org/10.61186/jiaeee.22.1.49
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
mailto:afshin.dadkhah17@gmail@gmail.com
mailto:afshin.dadkhah17@gmail@gmail.com
mailto:daghighi-a@sku.ac.ir
mailto:daghighi-a@sku.ac.ir
mailto:vahid.etc5@gmail.com
mailto:vahid.etc5@gmail.com
http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

Byl g0y 40 Sy S a8l )l v sladeend 51 S
9 0% 9 e Sealiio (595 2 o] Il AT Adlige )0 5 ey
o5 o)l581 sblye LVEleaal IS LB e o )58 b, iy
S50 S e by Cone sl g Bile AU g0 wledl (g9,
b oS o me 5ol 0 1) 9090 (nl 9550 50 Badod w038
Bl o S cil aihie lp a4l S Ole
Cewd yoo B YT JUIS Jobo b g2l U g0 olall (g5, 2 (p55dems
5 JU Caeglie ;5 (siludinge Ol o0 Bl bl eela b2l
DYA NV 5T cass 1) cnpo by il

S9) 2 Ok Gyl s, » gosate Slallhe (45T
s ldlas ol Lol 55 03 Lol ecend ous all allgs ile b Luboll
M el oog aygim 5l onl ole,S Bl g (Ko Sl ol il (s,
g S SIS Sy d (B cnl o [YA14 0¥
lss ile 4 lpl SWS a lao 33l (pl o JUS Coglia
vy avlests,

bz » oSl la)lgile e Sho @ Wlgoe xS (nl @l
b Gileaig prizen 5 alss Gle L SOD (gl 3l
@ Az LS S Gl o p)lS sl by 5l cnl
Slgior Baiod onl i) (5o Dliidon 3505 5 £od90 Cures
Al Olgol pl dewgl Sz )0 pie (o5

Bl yaous glao,l 38l 40 Je9 bl anli Y
SOUICE) (ys,8 5 s (g0 alS” 4l dblusydad (slao,l58l o
ool U5 51 sla=b (and Drain lon Implantation Region

i ST gla el b wis o 32,5 of 4,k ol slagg o5
49 Nyl age i 0,38l 0 Slas y0 ba sl ol ogd bl 1 o
S oo Jos Dlesl al 55 Gl e 9 999 b plsie

Gu eSTL ) ids Jold Sor il 4l obml Sl
AU L a5 ol o el apeST U sl g b Lol slogys
s 055 clibloe s b ssi e suiligy wenST 51 S50
ez ST (sladol b g o 32,35 4l 4 5k el slagyse
a4l B ogd co abloy oSt U Coles o 06l obul 4Uy5 o
Iv¥logs oolinal solel Sg cosls

Sy50 0,058l g9 g j95 0 AU iz 4 allps 4 ()5 sl g9
Lo Sl GoSeke slao) 8l o (Jle ploie 4 ols (S ks
Slp s slagg 5l g (B oyi>) Cote sladol> 3,55 &l e
5 g0 oolitul (b 09 2SI re sloal> 2,5

sl ol sladel> Jladia b ()5 slagg cbile @b cnl 5o
Sy Gbog cdale o ls et dlaly Sey CublS 4>l 0 00l
onl e sl S el jo @3 Ve BV Ugane
BV o Upmne 5 3l (Ko (G35 ooy 35 & 5 4l
Y] el o Ve -

doddo —)

eizme sojlae 55 baygtan 5l (G5lecSasS Wy, 595l slis o
S5y oSelw gl V]l 08,57 0525 4 1, sz slagally
S S slaygim s sl ol ol 4 SOD Gl
Gy Slg 130 9 Gwyge Jlasl g s wiile SUSCiw Lol e
Iy ,Y]a)lo 3929 oyl jo Holids

[flewt S 565 51 SOl sl g il Slhans 3l Ko o
JUS 25 Bile olyie @ 85 5o 0T 4o, Colon oy
A oad adgd slo,F (o aed a4 g el ol 0ad oo colaiul
alS & wlgige el ol [0lagiioe )5 jsnls 5l e
IV Plags oty 5 ey 5 il 5 ey

Solas oo b st Gile sloslainl  ole )3 095 Ui Jo sl
aly LS Gl [ Al ous slpiy solall wiile UL ole )5
O Sy (68 o Lol S o 55 g3l 5l 6559 pob
Ve lasS e sl 6555

s axlge ol JUIS 3T L 55 SOD sl g il 5 Cpiman
&le b lell 5) GsSel slayginn il (JSie b S sl
ol e DY W lwsleas 8 ,xe (Double-Insulating SOD) 4,Ugs
25 Ok AT 008 o oolatuwl ygdae Gle U g0 5l Ll
o bl 5l oslial b &lgol sl oysSkows 00T 5 Lulodl 5 JULS
gl SlUSan ol sy G oly sk 9neST 5 ulall 4o
Dy M laes o

JU 525 S50 sSikes 20nST a0l Gl st 515 5 cal 5o
sl ol DN¥logs oo oslinad s @le Glie 4 Wbl 5l g
Sslse Oyl ]y saly (alo)S ST 5 S8 s slagl>

Do velo Jse)

G
tox
s tai D
dsi
tsiL LSI'.L

% Bulk ’L'
wog 4lgs Gale b ol 59, (gSalmw Cudwlo jlS L 1 (1) Yo
[Vl 36 599

70


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

04
0.02 +
T .04 o
35 ]
=
)_
0.06 4
1 DopingCancentration
0.08 4 W 02
48E+17
2.3E+15
01 7 1IE+13
B -

0.05 0.1 0.15
X(um)

I -4.7E+12
-1.0E+15

Gl 5 Grle 4l 3 ololl (535 2 35Sarams 50,1331 :(F) U

0.06 -

pngConcentration

0.08 o

15 . 4.7E+12
x(um) -1.0E+15

o 5o Gle al 90 wlodl (595 2 HeSabamw go,1381 :(F) S

E

Ol o, (g ilwand 9 g5ludoe guli -
Sle a4l 9o bl g9,

5 g S Sl 4l b e el wyp jshie 4
35 bedl 59, 2 DSk o)l sl 330 iledae G
Ly (V) oz Bilhe asie glayually ool b Gle 4l
silwdae onl 5o el oats plowl [0l (gjlwas I3l 51 eolizul
300 9 ooge Seeglie (s Ol g 3y ezes byl
5> bl 59y 2 o8k 5oyl (S Sl 4l it sl
Sl 00l dwle Bale U

s alez 300 01380 5 Shas g0l Ol e cosls 4l
SIS by JUl e RPN 4 A ()3 g s Ceeglie
)&L o )8 o ki sl Jlade o4l cpl uizmen S o

.Q)L‘).ftsc

Syl38l 30 20 9 g 4l owyp )Y
U 9o wldl (59 2 oSl

7 Ok Lo l8l )0 053 g Gujse Ceglile (o) S

3 o= cblS aslas Lol cdls an sl il g0 (ulodl (59,

WS 3Ll il e Bale il 9o bl (5, 2 HsSelew (slo)38

B N T P | Y 2 SRR S £ SO JOROVES

=

Dy s

il oo ;s FY L ol Ser coilS amb a8 ¢ jao s o
L bl sl iz 5 08 (o0 S pL o 4l plgae a0 |,
(F JS2) o S (o0 A5 55 995 )13l @y ol (g &

-0.02
O -
0.02 4
0.04 4
0.06
1 DopingCancentration
0.08 B 10420
48E+17
1 23E+15
0.1 4
i lE+13

0 0.05 0.1 0.15 ."‘-75”2
XIum) -1.0E+15

aololulb Gale a4l 90 (wloll (59, 2 (oSl (50,1331 :(Y) S

s Sy

3 5SS gl G 45 Ja b5 Al anlS Cdb o
g wilS Al iy cdb o g aneS b | conl jro 4ol
TS iy Sl |y ol i 4ol 31 55 gl e oS

(f 9

55


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

olas ane b gl IDS Llie ,o 1, VDS @l s £ S
Gydadizr jsb 4 IDS (Gg <5 axl ol 15,5 b o o
aibo oo el Loy glosl 5l 5 wlbinl 5y Ll il oo 2alS
@b sladel> S oo pals 5 JUS caglie (il el cnl Jdo
5 ORRU y g il Sy ol Gl el iy laealBl Jdo

a3 oo il ) (Brae g

—_— Vg= 0.4V

Vg=05V
o | =—— vg=08V
Vg=07V

IDS(A)

2E-05

0.4 I 0.6
VDS (V)

0.8 1

Sl 030 Ol & Camnd gy 0 Sy Ol i :(F) Sl
o351 i <l

olid aweS > sl IDS Llie o 1, VDS olss Vo S
Somb sty 4 glisl Azl (yuzan Cawl 0als d9axe VDS
ool Jdo oS . el ool Jie (g =Y b +,0 o) VDS

Cenils b sla Jol> Sy mal38l g JUI Cnglie ralS lei oo

0.0003

0.00025

0.0002

(A)

0.00015

DS

0.0001

5E-05

0 — 0.2 ‘ 0.4 ‘ 06 ‘ ‘O.B\ ‘ 1
VDS (V)

G2 020 Ol A Cond (o ygui— (3 30 S Ol i (V) L
013! dieS Cl>

BE-05

6Ol Cimlo (59 b Wlasive Jguo :(1) Jguo

sles alyly e
L JUS' Jgb YYnm
t, Sk pled Sl & nm
t, oS Bole cwls VY nm
tsil Sk sde Bile Culbs \$+ nm
Ls b (5800 Bole Jsb \YO nm

Tbiamond bl st le Cwls Yee M
T sl Job \aY nm
Lpiamond ol sdae @le Job aY nm
N, U Siygo ol " cm?
Ns o OS5 o S0 Ol »"oem?
T Oyl az o Yoo K

2% Oloz Bl 531, (VDS) (o jgum 0 5y Ol pess & JS
5 IDS VDS aul38l b aws o plid jao &> 6l (IDS)
om (VGS) a8 5y polie plas jo ali8l cpl sl co aulidl
Sl LS 4b s ) b g e salie g Y b - F
4 39,5 &l (VEh) ailbew] 5y b oo 2als VDS zol581 L IDS
S a el cwl e VDS &g . f G +,00 oy glsl axb
slocws VGS Galizes polis 51y IDS-VDS sla sxie 45 Cof
b el gyl @M) b, cammonlis a5 wyls Jsline
VDS 5 polis ;o (izrar oo GR35 M VGS iolsl
4 VDS L IDS ] ;o a5 ogd 0 sadline (o) o5 5 asl
oels VGS ldl b ailiwl 5y b se inljdl b3 & je0

4E-05
<
72
o
2E-05
m——
0
L 1 L L 1
0 0.2 0.8 1

7Y

0 08
VDS(V)

Sl 3230 Ol sz & S s gao— o1 0 Sl Ol ki :(0) S5
0,138 oo CIl>


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

(S Bl 4l 2ol L ogd e ovalie A S8 S ok plen
b SRl e Ol ke

4l Dl il ) Samnd (250 5 ooygm Senglile Syt N+ S350
slalais 1o biwglio cpl a5 06 0 oablive .ol 000l Jgy il
5 el i8S ho sl jiegl P bg clilS 4l oaS
o el b b el Jobo il b il 15 05 cdls o 2aS
g a4 Gl onl wgd 255 e 4l I megli Ve T Jsb
IS8 4 gy ol b Gl Sl e Gl Sete
hes RS (6Kt

6000

5000

4000 [~

3000 \
2000
N

1000 \
~

L L 1 L L 1
0 20 0 40
DeltaX (nm)

RDS (Ohm)

=090 g A3 Camd g (3290 Gl Ol ks 410 ges 1(e) S
Al 5 yogili Fo Ue (o (Fgn cdlS an b as polie o (g

ol iS5 yiuc

Lol 4 pdy Oj90 gadse (nl 5o NS annlie S NN pgal )
Ol & S 52,0 5 o9 Sragliie Sl i W) loged cnl o
LS o 5 aaS sttty Sl 53 b 30 aST Bl Jsb
30 S 9 Lo Ceeglie a5 098 o0 cdaline .l ool esls
ol Ll abion B33l e ale Jsb Gal3dl b aaS 5 i slacl>

Al o ol e g stalS ol anin > (6l Sy,

w
1

2.5 T Delta Source/Drain= 0 nm
I Delta Source/Drain = +20 nm
I Delta Source/Drain =-20 nm

Delta RDS %
T

Wil N

2 0 2
Delta LSIL {(nm)

4>l calie polie gl VDS Llie o 1, IDS ol puss A JSs
b e oo lis (ao a5l i megb YO U -+ 5D Je el
ol Jds a4 IDS [ Seis el salis sl ool ol
S cpl o e b GlaJels Sy ralS g JUIS Ceglie
&5 A s (M) b e cod Lol il o coli Lo a5 ailiw] 5lidg
2L ol Sl el ol e SRl gl Ce e ]

30 Bl gt 515

1.4E-05

o >: e DltaX=0 nm
12505 [ s DifaX=-5 1
DeltaX=-10nm

s

-l 1 1 I 1 J
0 0.01 0.02 0.03 0.04 0.05

VDS (V)
=00 SLg Ay G (wygu (3 30 by Ol i 510905 1(A) S
>l 5l yogii YO U oy (Fo1 calilS dpali a5 polio jo (wjgm

Sl 53555 yhuo

o Ry Ol Gilwand Sl Jol mls & SS (iren
C O SR ColS axbas polas o ) O g 4 Cans
a3 o Gl Sl TS oS ae 4l ] gl Fe b

e [JelataX= Onm

s DeltaX= +5 nm
R ppe— AT
DeltaX= +15nm
) DeltaX= +20nm | ! ! |
Bl | E——
e DltaX= +30nM /
| DltaX= +350M
B0 —— Delfa¥= +40nm
o~ BE-05
<
)
a

4E-05

2E-05

SE05 I | 1 | ]
DS 0 0.01 0.02 0.03 0.04 0.05

VDS(V)
=0 SLdg Ay i (wygm (3350 Ol s Ol Hloge5 :(R) YK
b 5l 0gil Fo U e (o (Jg1 coblS aum b a5 polio o (wygw

ol iS58 o

A


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

applications. in 2016 IEEE International Electron Devices
Meeting (IEDM). 2016. IEEE.

[3] R. GOSWAMI., and R. Saha, Contemporary Trends
in Semiconductor Devices. 2022: Springer.

[4] J.-P. Mazellier, et al. First demonstration of heat
dissipation improvement in CMOS technology using
Silicon-On-Diamond (SOD) substrates. in 2009 IEEE
International SOI Conference. 2009. IEEE.

[5] W. Zhu, G. Zheng, S. Cao, and H. He, Thermal
conductivity of amorphous SiO2 thin film: A molecular
dynamics study. Scientific reports, 2018. 8(1): p. 10537.

[6] S. Makovejev, et al., Comparison of self-heating and
its effect on analogue performance in 28 nm bulk and
FDSOI. Solid-State Electronics, 2016. 115: p. 219-224.

[7] A. Halder, et al., Heat sink implementation in back-
end of line for self-heating reduction in 22 nm FDSOI
MOSFETs. Solid-State Electronics, 2021. 184: p.
108088.

[8] M. Rabarot, et al., Silicon-On-Diamond layer
integration by wafer bonding technology. Diamond and
related materials, 2010. 19(7-9): p. 796-805.

[9] K. Raleva, D. Vasileska, and S.M. Goodnick, Is SOD
technology the solution to heating problems in SOI
devices? IEEE Electron Device Letters, 2008. 29(6): p.
621-624.

[10] A. Dadkhah, D.A., A Novel Capacitance Model to
Compute Front- and Back-Gate Threshold Voltage of
Double Insulating Silicon-on-Diamond MOSFET.
Journal of Iranian Association of Electrical and
Electronics Engineers, 2024. 21 (1) :39-45 URL:
http://jiaeee.com/article-1-1454-en.html.

[11] A. Daghighi, "A novel structure to improve DIBL in
fully-depleted silicon-on-diamond substrate™. Diamond
and related materials, 2013. 40: p. 51-55.

[12] A. Daghighi, Double insulating silicon on diamond
device. 2015, Google Patents.

[13] M. HeidarZadeh, A. Daghighi, and Z. Sepehri, An
Analytical Computation of Threshold Voltage for Ultra-
Thin Double Insulating Silicon-on-Diamond MOSFET.
Journal of Iranian Association of Electrical and
Electronics Engineers, 2024. 21(1): p. 17-25.

[14] A. Daghighi, and A. Dadkhah, A capacitance model
for threshold voltage computation of double-insulating
fully-depleted ~ silicon-on-diamond MOSFET. The
European Physical Journal Plus, 2023. 138(12): p. 1-10.

[15] Z. Sepehri, and A. Daghighi, Analytical Threshold
Voltage Computations for 22 nm Silicon-on-Diamond
MOSFET Incorporating a Second Oxide Layer. Journal
of Iranian Association of Electrical and Electronics
Engineers, 2019. 16(2): p. 57-64.

[16] P.J. Tasker, and B. Hughes, Importance of source and
drain resistance to the maximum f/sub T/of millimeter-
wave MODFETs. |IEEE Electron Device Letters, 1989.
10(7): p. 291-293.

[17] M.J. van Dal, et al., lon implantation for low-resistive
source/drain contacts in FinFET devices. MRS Online
Proceedings Library (OPL), 2008. 1070: p. 1070-E02-01.

[18] F. Roccaforte, F. Giannazzo, and G. Greco. lon
implantation doping in silicon carbide and gallium nitride
electronic devices. in Micro. 2022. MDPI.

[19] Z. HOSEINI, and A. DAGHIGHI, Investigation And
Simulation Of The Effect Of Substrate Doping On The
Switching Delay Of 22Nm Double-Insulating Utbb Soi
Mosfet. 2021.

[20] A. Daghighi, J. Hoseini-Teshnizi, and G. Amini, A
Novel Silicon on Diamond Structure to Improve Drain

Ol S (230 9 g Ceoglilo Ol i Hl0g05 : (1)) S5
o g doaS g dduciion Cdle dw 50 00l (480 wuST Bile Job

s o g LG Jguzr (V) Jguzr

aly g9 P90 ymdiio Jol rdito
frediinns 9 g Ceoglio S cbls 4l Job
oh® G200 9 Ugw
reiine o o8 ok g il Al Job
[ SLENE ST o

prkins il g by (Fg el 4l Job
O2° 200 9 I

S S ez ¥

Suoglie 95 2 ()3 9 Lagm S S 4l i cpl o
ol 595 Ol by 515 59 ()0 Gl 9G2S 5 s
L85 58 ey 950 el VY JUI Job L asllgs Gale b

@S aes o LS (g lwand gl

SAb & G2yd g g P SBE 4l GRIEIL nye Gl
o iy G 4y Gg 2l axb il b oglisl 4l
boo JEE! Somb (o9

ol Fe G S5 4l a5 labaki )3 (2,8 9 oygm Senglie
5l 8 855 o 1S o ] 28 i il )

3P 0% 9 ooge Saeglie il (B0 aeuST Ble Job Sl L
o gl gy ol Ll wsle Gl aneS 5 yho gl
RO Py 1. UOURIP I L K8 SO

Slp a5 C8F Azl g e ool Caws 4 slaools 4 axg L
loygimn 5l )3 )3 g o Seaglie g 52y0 by sileaie
b Gg ol 4l Gl wllss Ble b uladl (59, (55edews
2,5 oolaw! cuslin ol

Calies (JUS Job anle akize olse 45 4l ol aigy olay
)18 (K i 515 )5 5Ws 5 Lagale

bosleygimsly (b 4 Wlgoe aney Gl o i Slllhs
B3 i o5 55l Srae s Uk S

&0

[1] J. Ahopelto, et al., NanoElectronics roadmap for
Europe: From nanodevices and innovative materials to
system integration. Solid-State Electronics, 2019. 155: p.
7-19.

[2] R. Carter, et al. 22nm FDSOI technology for
emerging  mobile, Internet-of-Things, and RF

£


http://jiaeee.com/article-1-1454-en.html
http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html

[ Downloaded from jiaeee.com on 2026-02-16 ]

[ DOI: 10.61186/jiaeee.22.1.49 ]

Induced Barrier Lowering. Majlesi Journal of Electrical
Engineering, 2013. 7(1).

[21] A. Daghighi, and A. Dadkhah, A capacitance model
for threshold voltage computation of double-insulating
fully-depleted  silicon-on-diamond MOSFET. The
European Physical Journal Plus, 2023. 138(12): p. 1129.

[22] M. Ekstrom, and C.-M. Zetterling, Self-aligned
contacts to ion implanted S/D regions in 4H-SiC.
Materials Science in Semiconductor Processing, 2023.
168: p. 107849.

[23] K.F. Brennan, Theory of modern electronic
semiconductor devices. 2002.

[24] R.S. Shenoy, and K.C. Saraswat, Optimization of
extrinsic source/drain resistance in ultrathin body double-
gate FETs. IEEE transactions on nanotechnology, 2003.
2(4): p. 265-270.

[25] DESSIS, I.1.S.E., Version 10.0, 2004.

L w gy )

! Silicon-on-Diamond


http://dx.doi.org/10.61186/jiaeee.22.1.49
http://jiaeee.com/article-1-1700-en.html
http://www.tcpdf.org

