4,4

SRR EE it

semiconductors at atomic-level resolution)

x4 (Electrical characterization of

~

—  RRB R

1. #%E& . EHE@AUESNA (Differential Hall Effect Metrology)
2. #3Y . ALProTM 50 (Active Layer Parametrics)

3. @RARY : 1cm*1em BLE - 5cm*5cm BUF

4. ERIEF AN : 8mm*8mm (F45E pattern)

5. ERENE: BEAERSVEF

6. BIEIRE: BRAR N latm)MizE:

— RN (BB N EIPAR)

ZFEFE DA Hall measurement 248 - (E2EMEBERERZA




= - DEERER:
RUBRERSUNELER -

SHTEE

PRATEEE =R
(Bulk Resistivity) (Q2-cm)
RV EFERE

1 | (Bulk Mobility) (cm?/V-s)
B EFRE
(Bulk Carrier Concentration)
(#/cm?)

HEZREBIEZE (Resistivity Profile)

AEFE THERR
HorRE T EBBX (Mobility Profile)

FERE FNETFEBE

TH:/*IE%/ILE}_‘_
4 | (Carrier Concentration Profile)
ARREMEHFEE

BBRIEEBUALARMOERER - HEWLACRELER -

Hi ol
1 F: As-doped Si substrate

SRR
Sheet resistance (Rs) = 206 Q/o
Implanted Depth (t) =60 nm

ARERUD R

Bulk Resistivity = Rs x t = 206 x 60 = 1.24E-3Q)-cm

Mobility= 64.8 (cm?/V-s)
Carrier dose = 4.67E14 #/cm?

Carrier Concentration = Carrier dose/Implanted Depth

= 7.79E-19 #/cm?

Resistivity Profile

—Mobility (cm?/V-s)
10

Mobility (cm?%V-s)

As-doped Si
E 0.1
CI?- —Resistivity (Q-cm)
Z o0
2
o
3 0001
o
0.0001
0 100 200 300 400 500 600 700
Depth (A)
Mobility Profile As-doped Si
1000

100 \’_‘—’/’/

—Carriers (#/cm?)

Carrier Concentration (#/cm?)

1E+16
0 100 200 300 400 500

Depth (A)

0 100 200 300 400 500 600 700
Depth (A)
Carrier Concentration Profile
1E+21 -
As-doped Si

600 700




M~ s R ERIM L
REBHEMENEMER  LEBCERBAXNMAERENN - KEALAORELER - RBPWT:

PARITEs LITESHE

2. /IR Si, Ge, GaAs

3. ERRE:<100nm

4. SAFHE:

(@) EFEE (Carrier Concentration): 1016 cm™ 1
(b) EFB®=X (Mobility): 1 to 5,000 cm?/V-s

(c) KREPE (Sheet Resistance): 10 to 108 ohm/O

h A ARERE:
1. BZERRER - LUNE Si M5 H51:

B

Metal contact

Test region

Si mesa structure =
M‘v
(Van der Pauw stmctureﬁs@zj\

&}

2. BMEE & mesa structure + Metal contact 22 RESE:

n MEFFR

n FHEAN-REUARIER - FBMEE 3 /B EERE -

n T ZFEH R EE Mesa structure + Metal contact - —RUMFRRR - TS TEXR - WEDRL 2 /NRET
=,

N BT - WEIREREER



v BT

siasE O

Ema|I Fz%ﬁi%

SRR 7502/7489 khchang@narlabs.org.tw R215

v BT

W s

o ioe tnpm o 1o BITIE(E ZiET
W st o s it

(5T/) (7T//NES)

116.67/7
NM-018 | ZSKREEMASEIE $ /2 B4

($7000/5%)

St B TR ERELE /IS (30 2)E LI/ \SE

v
LR BB R MES 24t & HIMNRIERA BHE

mffet:
TAE:

Etching :

o - FE
S Bk Coating PR 3 ;

(PFI-38) (dry or wet)

Lift off :

Coating PR 7 native A R+

oxide - PRI

(L300)



mailto:khchang@narlabs.org.tw

P+ S PYEE+DI A + 120°C, Smin. JE#Z

R R

1EY¢fH: PFI-38
Spin coater(T12): 1500 rpm, 15sec. + 90°C, 1min. (7))

EVG(L20) : B¢:1%4£110°C, 1min.

2 250sec.~ 60sec. + B2 1%)%110°C, 1min.

111111

SiE11
Ge:E11

GaAs:E12
Si:E11
6. RJEiH Ge: E11

GaAs: acetone + ultrasonic (7 min.) after E12

Bime R elHRY

l

Lift off :

¢ 1300
Spin coater(T12): 3500 rpm, 30sec. + 115°C, 90 sec. (#{ &)

EVG(L20) :B#7%£115°C, 90 sec. (IR{4)E)

#z/85sec. (A HH{R)S)

: Si: BOE:H20=1:10, 30sec. (C06-01)
11. ifnatlve Ge: BOE:H20=1:10, 30sec. (C06-01)
oxide GaAs: Pure BOE=30sec. (C06-05) or HCI:H20=1:1-1 min. (C06-04)

Si: Ti(5nm)+AI(100nm) or Al-200nm
12. B Ge: Ti(5nm)+Al(100nm) or Al-200nm
(E-gun-T21) GaAs: Ti(5nm)+Au(100nm)

_ E¢FHI&R (PRS-2060) : Ji1#485°C, 20min.
13- Liftoff Pl ¢ f12475°C, 10min.(+ 10 min.+10 min. £ %] PE#1E)




m REF = (mesa structure + Metal contact)

YEE1-
MESA

JeH2-

25mm

Metal pad

25mm

0+<><><>%:©
O oo 00

25mm

B A7 :mm

BEA7:mm



AX

JEEI+EE2

H &5 : MESA «

& 15: Metal pad




