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Abstract

The area of the metal electrode on a solar cell is an opaque region, and that
causes the efficiency lost. In this study, we applied the surface plasmon resonance
(SPR) phenomenon on electrodes of solar cells to improve the incident light collection.
We designed the layout of metal electrodes to find the enhancement of efficiency on
the solar cells. Utilizing the sub-wavelength metallic hole arrays to induced SPR
phenomenon, the carrier could generate just below the electrode region, and via adjust

the depth of P-N junction in device, the efficiency enhancement could be achieve.

We designed the devices with different contact window types, the arrangement
of metallic hole arrays was simulated by Rigorous Coupled Wave Analysis (RCWA)
and Three Dimensional Finite-Difference Time-Domain (3D-FDTD) methods.
According to the simulation, we fabricated the device and found that the hexagonal
hole array structure possesses better efficiency than other structures. Furthermore, the
depth of P-N junction also affects the carrier generated ability. We measured and
analyzed the device with different metal electrode area ration, and found that had an
optimum condition between the ration of metal electrode and the ration of hole arrays.
The normalized external quantum efficiency (EQE) also demonstrated the similar
relation between ration of metal electrode area and efficiency. The efficiency
enhancement in this study might come from the “effective cross section” increased for

the SPR phenomenon.
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(b)
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p

®l(a) Contact I | (b)

Contact I | Contact IIT | Contact H | ContactI | Contact III | Contact H
HO3P06 HO3P06 HO03P06
Test Test Test

Mat. Mat. Mat.

Voc(V) 0.49 0.49 0.49 0.51 0.51 0.52
Isc(mA) 12.52 12.53 12.33 30.1 32.1 29.7

Jse(mA/em?®) | 52.14 | 52.22 51.4 62 64 62

n(%) 3.42 3.39 3.56 8.27 9.38 8.53
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FIE G & Hdp kTR Test B3 & Hdp ik T et @WivstjF L7 2 HO3PO6 Mat.
%2 HO3P06 Mat. » H04P08 Mat.2 HO04P08 Hex. o & B384 » 25 — | & 7§ |2
R Bz BT RS KT IR BAEY REF o & PINE I FE

7“| ’llLLﬁ{*s_*ﬁ\> L‘?‘%?’Lfil}iﬁ‘;j‘%;_ﬂo

(a)

. Si-Substrate . TEOS

L N+Dope |  AISiCu

B 4-16 & & BTt BiET L3 & (a)Test(b)4E"E %34 i 'L 7 (c)h § 3%
A3 LA

d AR BRIV AR R 417 F RS T EREL ARG AR
Acdp AR 2 T o K2 IV b AR 4-18 im0 b IV F AR TR E S
AP Ao errried TURBARL G SN ERAT NG A T g R HO4POS i 5 1
BN E G A 2 R IRRA > R ) IR & HO3PO06 4 7] 0 @ B
A gl fog s Al Tin % & o HO4P0S Hex.2? HO3PO6 Hex.4att -
f] HO4PO8 Hex. B % o % o fidt2 F 5 k32 LT B A Y M RV @0 ¥

_ ,%xiﬂjﬁ&%igﬁﬂji LR R %ﬁiﬁ‘bj‘lﬁ,‘%ia_ﬁﬂjﬁiﬁ; s %-‘,—_&1»,5 i
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B THEE . %fﬁﬁ’wi%?ﬁ;i‘an % et % - > 2% HO3PO6 Hex. £ 7
Bk Bk A 3Nag B B3 R B 610nm T F 2 £ K 4 & Air/Al(1,0) B A 0+ HO4POS
Hex. Ait/Al (1,D)#5fk 2. 535 % » v 2 7 5 4 B (B 4-14(b) ) cha # r 3 1§ HO4P0S
Hex. % & > @ HO3P06 Mat. 2 HO4P08 Mat. 7 # £.5 i @& ik 2 & F 387 4r
H04P08 Hex.% HO3P06 Hex.: #7ri ¥ chi ik & fi] o ¥ = KT 3
AE T UL D HOAPOS Hex. e Fb 6 AMI.5 sk 2% % 58 2 ¢ 2 500nm~600nm i3
FEAGRLRTRLEFE LD AWAILDEE » ¥ Eif e R3mas 2
AI/AILOVBCRE § RE 8 B 2 788 L ZRTNRAY S 4 7 Jo 47

beifln k2 GHE MG BN AR KDL A BT R

‘3\\—

Fwm o
FEBRHHFN LA EFRFLFTE CEFEN LT RTZLEFRAE
MR RARETABENTEE R A IB T A E KT o

PR BT SR AT M sk IO A 440 o B sV
Pl R A R Y 5 R Bosi ik B2 HO3PO6 Hex S5t 0 7 — 5 #& 3

BACLTAAL 2 B FEA S E U R B E R kS Ak

0.05

—=— Finger Test

1 —e— Finger HO3P06 Mat.

0.04 {4 —©— Finger HO3P06 Hex.

| —— Finger HO4P08 Mat.
—4— Finger HO4P08 Hex.

0.03+

0.02 1

Current (A)

0.01+

0.00 Ee

-0.01 - - .

Bias Voltage (V)

W 4173k TR WL FLrlL A g Tind &
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A/cmz)

Current Density (J

—=— Finger Test

1 —e— Finger HO3P06 Mat.
—O— Finger HO3P06 Hex.
| —a— Finger HO4P08 Mat.
| —4— Finger HO4P08 Hex.

0.0
Bias Voltage (V)

B 4184k Tt Wit F L2 AE LT INHRY R

PRSI L IS G STENE FTERCE Y

HO3P06 | HO3P06 | HO04P08 | HO04POS
Test
Mat. Hex. Mat. Hex.
Voc(V) 0.49 0.52 0.51 0.52 0.52
Isc(mA) 12.33 29.7 24.9 28.2 35.2
FE(%) 70.76 66.58 69.22 71.56 68.02
Jsc(mA/em®) | 514 62 64.7 66.25 73

N(%) 3.56 8.53 7.29 8.7 10.32
Thote/ st 1.4 1.67 1.64 1.84

d £ ¢ 2 IR AN E T 0 E 5 HO3PO6 2 HO4POS 511‘,5% UV
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BAFRF2ZHF > H? ~ L HO4POS Hex B2 § o * 23t i 1.84> 2 # <2
2% v 12 10.32% ° £ o B] 4-19 Normalized EQE Bz gz » H & 5 ¢ jfi—”— = A
2R ARBED I KRB E o

B2 FEE A2 o WiTs MR R F LR A TR A R
de it & 2R R RSO BF AR SV AN LA RS R RS L A BB
ARERAGRREFERFALLGFEEACAIFRATTRTR AT

(SR N G RIERC S - S

180
160 -
140- d
< 1 |
L 120-
1
= 100 -
S ]
N 80+
g : —=— 13nm Test
s 60+ —e— 13nm HO3P06 Mat.
Z 0. —o— 13nm HO3P06 Hex.
! —a— 13nm HO4P08 Mat.
20+ —~— 13nm HO4P08 Hex.

400 500 600 700 800 900 1000 1100
Wavelength (nm)

Bl 4-19 $p R48r Wiv 2 p 2 & g sonka fIF- 1 AmE

ok W3

4-332 HH 4 B e fivav g2 1M %
WML 2 %L THEPEREAT R WiT LI LA A B &

e 2 (EH o B L F S R I3nm P-Ni&ks 7R 2 ~ %+ Al-Si-Cu

=i

EHETEE F dp R TR EHA% E R LR AGE T2 LRI G
T 2z ,_Lﬁ_ ﬁy%r'»l »L;H,—u_g_;,“ggi ,L;,_ é—;}ﬂf?‘ ’,‘x’élﬁi"t’“/ﬁ?“—é—ﬂjfﬁ7 ‘:—L%'E—

Vg Aof] 4-20 A1 o AR IVFREAAN 0 R 2 RIVIFEA R G
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&2 Test> 2 fi®3t ik 7|2 HO3P06 Mat. - HO4P08 Mat.¥2 HO4P08 Hex. °

(a) (b)

- Si-Substrate . TEOS
‘ N+ Dope D Al-Si-Cu

B 4-20 Ed A 2 973 jF L 7]2 =~ 2 (a)Test(b)4E L a53L JF 'L 7| (c) A R 34

FA534F )

d EQE Bl Bl 421> 7 B I35 iz @ 2 =~ #(W/O Finger Test) »
Fliitd @ik r A Ekuje R st BQE AR 0 A R IV A E L
oo TR R R HCRR 6 TR RS 2 B AR T 45% 0 R A E
S FIVF LA TT LA G B2 kTR F o Bt EQE & iy ﬁl.r;}ﬂ
T AE2 Test & i 2. EQE Ap4e > 4o @] 4-22 971 » 7 Mg RGP ik TR}
m (F3LF L7 2 EQE Rl (R 4-23)hEfpiTr > et 2 4Ryt L3t peL

ZHEEHN - SB R T ATV E G ERM AT E i o



40+
30
S 4
L i
& £
“g \W/O Finger Test 3
104 —e— W/O Finger HO3P06 Mat.

—a— W/O Finger HO4P08 Mat.
—— W/O Finger HO4P08 Hex.

400 500 600 700 800 900 1000 1100
Wavelength (nm)

W 4-21 B H0FHEF (3 9 iFd R TR Y F3F L5 R 22 EQE F#

70

204 M —e— HO3P06 Mat. Hole+Test
1& —4a— H04P08 Mat. Hole+Test
10-F —2&— H04P08 Hex. Hole+Test

400 500 600 700 800 900 1000 1100
Wavelength (nm)

W 4-22 2 FEIF LIk T2 & & EQE W #
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—=— Finger Test
—&— Finger HO3P06 Mat. —&— Finger HO4P08 Mat.
—O— Finger HO3P06 Hex. —A— Finger HO4P08 Hex.

400 500 600 700 800 900 1000 1100
Bias Voltage (V)
W4-23 Fke T4 Wiraatp i) R ehng

R - E o i

-n\

Tk m ff A EQE 2 ETF—- Tt 577 fﬂnk‘#ﬂ# Pz ~ G ff

4Bl 4-24 7o 03B 2 3V 444 384 o H Normalized EQE 3% 4- &) 4-25

S0 R At LAl S TR 46 TR R RHCE > 4B 4-12 22 RCWA

S %, o & BHEDAVAILORLG » HEY <20 200% > 2B 4-17 2 2 8 &
A A

Tl R TR T B kTRl

ik

FRonfckafiy - o0d £

I TR Lk R T 0 3 LB B SRR IV R e d 2 Bk R
Maz %% > { #4& T.W. Ebbesen & % #r4f 112 5 F L £ 33 223 ik o 4
W2 3% [6] °
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Device Total Area

Hole Area !

424 B30 RT3 8 ek m TR 3 5 4308 3 ond Ho -

iw\j ﬁicx%aﬁiim

250

Normalized EQE%

—e— HO3P06 Mat.
—4a— H04P08 Mat.
—4&— H04P08 Hex.

400 500 600 700 800 900 1000 1100
Wavelength (nm)

Bl 425 2 B4R Tt WL F L2 Rty ez kg - et

#RE 3 o W

bl Bz i B W BE KR Y YAk AMLS ki 2
FCFEAPTEEIE R RS B TRy o A H R ek 2 sk 2 A
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~=
¥4
i
=
W
<l
(ﬂ-

s > 2P 2 00 HOAPO8 2 B s ff L7 g id o kBB

'

Kt 2 d Normalized EQE 2. % % 87 20 § »23t jot ¥ &v o 1% - =t L £ 34 F
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F wiE AT enHE o B oM 4o

—3y _ _yem™)
x(em™) ~ V2mx(L-S)

¢ x HES Heis TR ohdsfek B 0 Longitudinal Straggling (L-S)&_#g+

(4-2.1)

AT B A 15 3 Bl (Projected Range) » y P E 2% i 7 R34 5 8 12
* 7 A

2 AR o (LS)Ed 43 G i B 6§ BB ELR 5 e B

F it EfeR B PR AF ALE P e R XA L AT R - Bk G o

En

LRATEHELGERLR- B3 A G 4oF426 0 #T1IKPNEF ER

PER TR B R A R SRR B -

In (Concentration)

Projected
Range
Substrate Surface Depth from the Surface

F4-26 45 R4S 2B 3 F[48]

PUfF4E {8 P-N o 0.lum SvER 5 &) 0 F]& 4 P-typesc 7 & N-type?) % N'P
hd o B GHBeE D S8 A AFERDI0E » T pE N 2R
100> & 5 9 3R & & 6 FLRA O lum engs B 304 se SN > 2 F s 43 i
£ 0 4o Bl4-27 > Fli - X G B R R R R E L T4 6 PIFER0 Ium A
BRE LA GHLIARLEIVA IR E2Z B R AL EREFR
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1st 2nd

si0,

B4-27 s ZPIF HRIE2ZER LT F

¥ - = it a £36KeVArit & 2 @ B
Projected Range = 490 A

Longitudinal Straggling(L-S) = 202A

y(em™?)
V2 x (L = S)

x(cm™3) =

%
0.5 % 7.35 x 10 x 100 =
V2 X 3.14 X 202 x 10~8

y =19 x 10" cm™2

% - =X im e A £ 80KeVArit B 2 & E
Projected Range =1067A

Longitudinal Straggling(L-S) = 387A

Y
0.5 % 7.35 x 10 x 100 =
V2 X 3.14 x 387 x 1078

y =3.6x 10" cm™2
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443 2 P-N Za FEIXRF2TELERRS
ERARLUPAR-B-EL ST SERR 1P S ' i B SRR 3 R R A S (-3
¥ A A 200nmin= § & (TEOS Oxide) » B &% v 5 /w# &R
100nmPAL-Si-Cu g B 4& » B is £ 4 dp Rk AR B Ik > 2300 T B
FhiberH A 280% 0 B SN THRE BT o
Fle § v R IIIT R TR G E PG V2PN G AL R TR
Feork F[42] 0 #Tr Byt Hsd dh R A BER & R R T 0 PN 2 B K
=

LPEE R ML AR AT IRL LR o 2455 0 R R

N

G Bl T LR PN G 2 ER -

%4-53F HE R * 2 28K ZP-N &a 7R

FR g | G £ EKeV) | 7 4EE B (em?) 334w
As/P As/P % F & (nm)
1 50/26 5E15/5E15 28
2 26/15 5E15/5E15 13
3 14/9 5E15/5E15 7

B2 ETP Test 2 ARRPBEFE I TP 2kl &EUBEPT 2
%% ¥ 4> 12 Contact H 2. Test =~ #* & 5 $# g 2 »cF » ¢ fept #14 Contact H 2
BT3B E PN B i FRAH A2 aSFE 2 BB 22| T iR
4-28 #rr 0 ZBABRZBT Y RMERFE2 - RHEEL BT LA - Ao
PeA T AN THRE S P 2 WAERIDS > RS B K AMLS k¥

2 kiRis 2 kTN SACE 4-29 0 F U
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Current (A)

0.010

—a— #1 28nm Contact H|Test
T—— #2 13nm Contact H|Test
0.008 —*— #3 7nm Contact H Test

0.006

Current (A)
o
o
o
+

0.002

0.000

-0.5 0.0 0.5
Bias Voltage (V)

W 4-28 2 F P-NERFAAEZFTINd AR

-0.010

—&— #1 28nm Contact H Test
| —&—#2 13nm Contact H Test
—e— #3 7nm Contact H Test

0.5 1.0

Bias Voltage (A)

429 » FP-NERFRAERLET N SV R
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% 4-6 2 FRRe iFR

AR R aF A

28nm Test 13nm Test 7nm Test
Voc(V) 0.48 0.49 0.5
Isc(mA) 12.56 12.33 12.8
FF(%) 66.4 70.76 72.96
N(%) 3.33 3.56 3.88

444 £RBTIEY BiF3

4-4.3

oKV 8
B2ZF A2 B ETE - gt

Fts s A E¥ 3 b P-N&ZG FRE 2

BEREA G A 80% 0 F A
Mat. 2 HO02P04 Hex.~HO03P06 Hex. ~ HO4P08 Hex.

Mat.2 K% 88 7 &> LA ®FE D

Fohk TR 2 A 4T kT

W2 ok o B4-30 3 2 B EIE

4

% 28nm ~ 13nm % 7nm 2. % i o

'i'. 7t

A Mt

JE R eE % o EH B AR

1% 2]
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SHA P P-N #eFRT

R L SRR S

s &% v 5 Contact H 2

= {¢ 22 SEM B >

javz gt

P-N £

r2 bRt RAHIFERIRE

i?.‘}]?eﬁ‘" T R AR

B

Y £ T & @i HO3P06 Mat. ~ HO4P08 Mat. HOSP10

7] 4~ HOSP10
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12 85
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?

(b)HO3P06 Hex.

o)

2. SEM K] (a)HO3P06 Mat

F AR

£

2.
I

"

» (e)HO5P10 Mat.

» (d)HO04P08 Hex.

(c)H04P08 Mat.
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B A G 28nmF2 P-N #6 > B 4-31(a)5 # AREEERSIHB R KiRis2
J-VCurve Bl ¥ ¥ MR IV F L2 FH AR - H TR RS T2 %35
2 HO4P08 Hex.z 34 jF " 7|2558 91 & 4 2 K 7% & B~ > F| HOSP10 Mat.pF ¢
mFEBRFTEAERIP AT HE T T IR R ERE R AT H
ARG EREZ AR T > Bkt 2 S8kt — & i @ HO4PO8 Hex. » %
PPBRET AR e 2 RN R E BT Test 2k R I AT K 154
Bogwm g Rt > 2% A FE P-N &5 2 7FR 0 3 HO3P06 #
HO4P08 2z 2538 ™ 4] 1% & % 3 2 31 ifF Ki}nj—'fglzﬂﬁ Pk 2.7 % R m HO4P08 Hex.

FlE Lo TREFCEIFZTFEER NG AIVAI(L,0)2 Air/AI(L DR 2 £

>

FEEMEA L 2 ERT > 4ot ATtk AIAILOBRE B2 758 0 i@
SfA 2 kTR E o md PN 6 EA S 13nm B 4-31(b)2 7nm B 4-31(c)
2 AEAT RN LAREOPN BGER 3nm2 A2k TR F 9T 1.84 1
Tnm X3 1.8 % » Z B4 Fikd iFAR > ~* 5 HO4PO8 Hex.z £ 7 /i d & e

Bl 4-32 57 o

—&— 28nm Test
-0.04 4 —&— 28nm HO3P06 Mat. Tt

. —o— 28nm HO3P06 Hex. ]
= | —A— 28nm HO4P08 Mat. s

(5] —4— 28nm HO04P08 Hex.

< 05| ¢ 280mHOSP10 Mat

i -0.

> 00000000000000000000000090000660 7

@ Loecocess _ A

@ o

o -0.06 -

D AA

—— ALAAAAAAAAAAAAAAAAAAAAAA AAA

c

o

3 -0.07

' T T
-0.5 0.0 05

Bias Voltage (V)

(a)
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—=&— 13nm Test

-0.044 * 13nm HO3P06 Mat.
—0O— 13nm HO3PO06 Hex.
| —A— 13nm HO4P08 Mat.
—4— 13nm HO4P08 Hex.

—4— 13nm HO5P10 Mat.

A/cmz)

-0.05

-0.06

-0.07

Current Density (J

-0.5 0.0 0.5
Bias Voltage (V)

(b)

—&— 7nm Test

-0.04{ —® 7nm HO3P06 Mat.
—O— 7nm HO3P06 Hex.
| —&— 7nm HO4P08 Mat.
—4— 7nm HO4P08 Hex.
-0.054 —&— 7nm HO5P10 Mat.

Alcm?)

-0.06 +

-0.07 +

Current Density (J

Bias Voltage (V)

(c)
W 431 2 ERGFRAE EHTBIWEAIRIFLILTNHAY &R

WL & B 0 (a)28nm - (b)13nm ° (c)7nm
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-0.060
—0— 28nm HO4P08 He

| —©— 13nm HO4P08 He
—4— 7nm HO4P08 Hex.

Alcm?)

-0.065

-0.070-

-0.075 - : .
-05 0.0 05

Bias Voltage (V)

Current Density (J

B 4-32 I 5 HO4PO8 Hex.2 3“iF S ¥ 7 PR FR L ETINHR & AR

WP GER 5 28nm2 Tnmz2 T E rF FplR R WAL 472 £ 487
wp FAm R fo d o B R B2 R e L HO3P06 £ HO4POS i 7] > F 4%
A2 HO4PO8 Hex.z 2 F de* 2 225 2 6 i & V- © ¥4>° HOSP10 Mat.
PR ]\1&?:}@’%1] Bofr W i A 1000nm > B K FERAH T L F
Feypakded] » A AR R 4 G AIAILDE AIVAL(Q,0)2 F 17 o 2
HIVF B /25 500nm> /3t iz » ST T ARE £ IV R DI ER RE o o7
MHEF ARG FR S 28nm ~ % ¢ 3 629% 0 7nm F 6.93% > HOSP10 Mat.

TENHRE AR 433 om0 A2 R R T g HE PN &G F
Bvtdz ko B3nmiFZ G F B2 T a b Bnm&E s RRZ LIV FEA2

it g 2 HO4PO8 Hex. & 1 e d3 2 225 o
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0.5

0.4+

0.3+

— 0.2

| —=—HO5P10 Mat.

Air/Al(1,1)

# Air/Al(1,0)

|
"
u
[
n
]

N—

| AirA12,0

|
0.1 ,f '\. .
-
0.0
200 400 600 800 1000 1200 1400 1600

Wavelength (nm)

® 4-33 HOSP10 Mat.2. RCWA #3578 48 3

2 4-THeFRF 28nm 2 2~ E T H 2 xF LR RS
HO3P06 | HO3P06 | HO4P0O8 | HO4PO0O& | HOSP10

28nm Test
Mat. Hex. Mat. Hex. Mat.
Voc(V) 0.48 0.49 0.49 0.49 0.49 0.49
Isc(mA) 12.6 27.5 24.6 27 32 249

Jsc(mA/cmz) 52.3 57.3 64 63.24 66.7 54

FF(%) 66.4 54.63 55.35 57.23 49.12 62.14
N(%) 3.33 6.10 5.53 6.28 6.39 6.29
Jiote / Jtest 1.18 1.58 1.47 1.54 1.06
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248K FRE Tim2Z A2 T2 X ERES
HO3P06 | HO3P0O6 | HO4P0O&8 | HO4PO8 | HOSP10
Tnm Test
Mat. Hex. Mat. Hex. Mat.
Voc(V) 0.5 0.49 0.51 0.51 0.51 0.5
Isc(mA) 12.84 29.2 24.8 30.7 343 26.6
Jsc(mA/cmz) 51.4 60.8 64.4 72 71.4 57.6
FF(%) 72.96 48.71 64.23 61.65 62.21 62.87
N(%) 3.88 5.78 6.74 8 9.02 6.93
Jrote ! Jtest 14 1.72 1.78 1.81 1.28
% 49 % B3tk ‘F—fllz}fﬁal e P-N £¢ 7B %F i
HO3P06 | HO3P06 | HO04P08 | HO04P08 | HO5PI0
Nn(%) Test
Mat. Hex. Mat. Hex. Mat.
28nm 3.33 6.10 5.53 6.28 6.39 6.29
13nm 3.56 8.53 7.29 8.70 10.32 7.73
7nm 3.88 5.78 6.74 8.00 9.02 6.93
Bty B A RHAR P-N&ZG FRZ T ERERFELS L 49 71

TR

LS

FR o

(A~

i 28nm 2.~ % 0 ® R Tnm 2 2
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MR E NP ERL AR EA R D E P-NREG P R R S A ok
bRz R A HBRNER Tnm 2 Ea 3 ood e SR 0 ATTioify
T Uik @L—;‘Ji?f}ﬁéﬁ’%‘lﬂfif? F PR ARl A G 2 B8R A 2

RIRRHERE L BF AN SR DR 2R R R L ek T

i FRZ Test ~ B0 0 - gt ip AT A2 QAR > i Hon g i
Test~ i ffm £ B otx e P-N&Zd ]l (v 33 iz s Fh- i@
¥ 14 HOAPOS 5t i ff 2/ 30 4 70 » e & 1 45 iR/ 5 130m 2 % PR E § A
2 3% > 7 1] 10.32% ¢ B] 4-34 5 7 fe 34k £ 5] 2 Normalized EQE B3 > H

Eer k2 fwmp ]‘ ERABR T R AL EE o

180
160
140
\O
% 120+
W 100 : ‘kw-‘,'
T ] e
-% 80 —=— 13nm Test
I 60 1 ¢ —e— 13nm HO3P06 Mat.
S 1 4 —0o— 13nm HO3P06 Hex.
< 40 —a— 13nm HO4P08 Mat.
—&—13nm HO4P08 Hex.
20 —&— 13nm HO5P10 Mat.

400 500 600 700 800 900 1000 1100
Wavelength (nm)

W 4-34 P-N&a/FA 13nm 2 ~ 2 T3 B 3ViF L5 sz f

- 1 R T ok
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% 4-10 HO4P08 Hex, ** % o iFRZ T iR B W

28nm 13nm Tnm

Jtote/ ITest 1.54 1.84 1.813

¥ HO4P08 Hex.3 i “iﬁl.,“:é:—*}?*‘v’:‘l Flem FRZ TR EWIEIL 410
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