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ABSTRACT

Solar cells, as semiconductor devices that directly convert solar energy into electrical
energy, are increasingly valued in people's daily lives. However, the utilization efficiency
of solar cells on the market is still not high, and one known reason for this is the
inefficiency of silicon solar cells in converting light into electricity, especially in
absorbing some bands of light. In addition, the spectral irradiance distribution of solar
radiation varies in different regions, and commercial silicon solar cells are mostly made
with the standard of the solar spectral irradiance distribution of air mass 1.5, which means
that they cannot perfectly match the spectral irradiance distribution of solar radiation in
their actual region of use, thereby affecting their light absorption characteristics. This is
particularly problematic for China's thriving aerospace industry, where the power supply
solution for space equipment - space photovoltaic power stations - faces the challenge of
matching the solar spectral irradiance distribution in outer space, which is significantly
different from that on Earth, with the currently available low-cost commercial cells.

This study focused on improving the efficiency of solar cells from two aspects. The
first approach is to use the transfer matrix method to simulate and obtain the absorption
rate of silicon solar cells at different wavelengths. By combining the spectral irradiance
distribution of solar radiation at different air masses, the total power density that can be
absorbed by silicon solar cells under different air masses can be calculated. This can
ultimately determine the optimal thickness of anti-reflective coatings for silicon solar
cells at different air masses. The experimental results showed that the optimal thickness
of the anti-reflective coating was 64 nm under air mass 0, and 66 nm under air masses 1
and 1.5. The study also simulated the effect of changes in the refractive index of the anti-
reflective coating on its optimal thickness. The second approach is to coat the surface of
silicon solar cells with CdSe quantum dots. Through the down-conversion mechanism
where emitted photons have lower energy than absorbed photons, the low efficiency of

silicon solar cells in absorbing short-wavelength light can be improved by converting it



into higher efficiency long-wavelength light, thus improving the light absorption and
conversion efficiency of solar cells. The experimental results showed that for commercial
silicon solar cells, it is necessary to optimize the spin coating process to further improve
the specific structure formed by quantum dots on the surface of silicon cells, in order to
achieve the desired improvement in the overall performance of silicon solar cells.

Based on the simulation and experimental results, it was found that there is a need
to further optimize the thickness and related fabrication process of the anti-reflective
coatings to produce silicon solar cells that can match the spectral irradiance distribution
of solar radiation at different air masses. Additionally, introducing quantum dots could
improve the performance of existing commercial silicon solar cells, enabling further
enhancements under different air masses.

Keywords: anti-reflection film thickness; air mass; absorption spectrum; quantum dots;

solar spectral irradiance
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TR THI G 25 45 K BB AR L b DT T A5 FH b X 170 2 B e i i B 20 AT, 3K E 5 (DB AR F
i oL FH P B O L

1.3 RAR

X BHBE LIt PCE A& 2 fR ) H T 28 5 K BH Rt 2 TR SO BH % S Th 26 (9 U A
K BH 8 FELI 6 K BH 6 ORISR PRSI PCE . T 42 5 KB AE LI PCE, 223411
BEAT T KB AR08 S AR th 4 i e G K SH R PR 3 T 3 g 4 v AN AE LR
THT B VSR P PT LA 208 s 3 PCE. {HL2 H AT AE i £ K BH Bk F B B A% R
S AR EL (1 Tk e S O R AML T K BH RE G B R E 0 A 1 0 RS
CAIEA R A AT RO B s, SRR 4518, A4 I s il Ak K B A FRL B2 1L 5
RS2 (1) LA

I RS AY J S o KR T 36 1B it S i K R (National Aeronautics and Space
Administration, NASA) A& A BN BHFE S I 1% 73 A 805 , I MATLAB ##Rid i
A EVE AT BT B, AT DG AR AM N ik it 5 A PR ek S S R S [
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INfAE AT 0 Hh I S A F s K R SO G S AR FHO GRS ANULED, 177 CdSe & mi AT LA
W 300-500nm 421, F B3 I 1558 fURAR AT DUACS H AT I8 628nm DY,
WA A R BRSO G I . HRT, BT 3SR it B A T R E WA,
X225 (] B R SRR /D o BRI, AR A iR A A AR gt 2 R A T K=
gl I, BIACKEE AMO T, IRIEET mUG IR IR A B 22Tt

RIFRAEHA T HHEFHIL, —FRTIFEAR AM R 15 558 E Z,
o — Pl e A R TR PR T R (AR PR IE 5 1 RSO G i i A —
B, ZEWRN TR R NI $ E PCE.

ARAR SCIIE 5E AR £ B4y LT DU 3B 3 AT 7«

Sy AP OCSCHR o 8 I A AR AR SCSTHR T AT NLE G 5 TH (R 7 ik A
Rk, I HIRER NASA AT IR BHERE S 61 o B AT % 28, DUE A )5
BT

By KBRS N MATLAB #0F, 15 H B 1 025 I M
PRLL R T U R g 5 e R A AR T o 1 MR T S i it ie, 19 AR AM
IR R A RS B TR

SR FERE IR HNR R E T A, 8 SR f b M B S EU AT R R
RPN R R f AT

SEVUERSY: EEBUA SER, W SR SEI R S B R
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BT KFHgEE MRS LI AT FHE A HIR

2.1 MATLAB 5 Origin 48

£ 20 28 70 FFAX, SEEDE PG 2R E 1 SR R F4E Cleve Moler 4’5 1
ALK MATLAB, BfEG AR 7AH. 2 20 22 90 4248, MATLAB CLAX
PRz il S abR e TR R A, H TR 2 9. MATLAB 1)l MathWorks K5 [
LA = AR GTE— BB AT, BRI A= E T Bt kit BE s
BT FERETEEE . Bl A TSR L M sh S R A @R B A EE . Ak, A
TR T Origin 8, &R BHALEIREIE i rr, =464 5 2D/3D K%
FEAR S ThRE, BIWE 5403 th LA FEAE 4T, 1R SRR 2 Pt R

AR R T EAE T MATLAB %04, I RIAL SR FEIEAT AN A AM R 0S5 i
JERE Al , A R BSS SRR B S0 (E . T Origin B NI AL 58 K (1 i dfs
FATIRE, Gelif SR 2 Mg N EdE , IF Bt 2 A B 4 kg X, 695 JPEG.
GIF. EPS. TIFF. bmp % .

2, MATLAB # Origin #8221 5 AR YE 43 A 40 b o B T R, e
AR EAFASUSAT TR T 2T T 2, JFIUR T4 s B
PP BT TR B g . AEARTRE D, XIRMRAF AR | BCEEMIER, N
WAL W DAL &S K =R

2.2 XPHREER AR B AL FIR

2.2.1 KPHEEE ME /Y

HAT, AR R BE it A i C 2 OB H IR REVE A Ha 5 3, IALE, BHE A
S EAEPR R IR R K BH e A B R 1 05 30 B H T, KPR BE st 2 =N
BrBL S B BUS DU R A, HEoRAUR R Q2 iz, (Ho2 i 2R AR
i LR TP A K G 5 BoR 3 T AR RO RE f i, e EAL gt i
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L B AT D VERE s 26 =B BLRIR A NGB HE A EOR, 13 HY (0 Gkt il v it A
PHERA L AR

K F 3 FEL U 10 9 B T R AR 0 B 22 PR G M AT, PT AR KO it e RIS s e S
FRS TR R 3 AT DRI AT B A F 0 32 e R r b R LR REA RO B . AEAR R R S
AR TE AR ) AM B AT DA S sl S S R R, 3o e D AR i . 2 )
AR R (R 1) A AR A R S

2.2.2 KPHgER ;B TIEIRIE

K FHRE HLH A — P AR, 2 AR SR R R P-N S5 K02 IR RO
TCLE DR BN 2 240G IR B PN S53R i, 277 B KE 52Xk, £ PN
MR B T ARG, BTRAN X, EIURA P X, FEN X#F
TR, P XEAE TR, R, e E i ahF . XA A ]
L I A F HE I i PR . AL, R PHAE It 2 BIFEDOG I B I, 272
REH T2, X8 L A2 72 31 P-N 2 37 (4 F T 23 e N AL IX D P 7Y
DXIEAE, i Ah il r BT i L T2 AT Zh R B

HOLPOKPHBE AR T . B B B BKL ISR EAR, o0 P-N 4GS
PRS2 RT3 « RIS 2870 SR 22 TR G5 R A T ik th mT DL e K B e HEL il PR R A
FasEME. £ P-N Z5M%m 5| AR IR 5 A D AT iR, XAFEHE AR
ReReAb 1 HRE. il 1-1 95 Sk F b S AR R

NPFEFE%
FEK
N BURE
P-N %
P BY%E
TEER

B O1-1 F R H A i o i
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2.2.3 KPHEEE AR 45

DK H e FE b 0 B R R 7 A 1 L e S 0 IR AR IR R L Pl IR R A AR IR Dl 1
A 5%, R AR I A K B B b Zh S (B, gk B A AF, AT IR R4 —
L E IR BH R s AR AR A 0 3 2% A1 2 DGR FE DY 1000W/m? . MRy 25°C H.
AML.5 K PH O 8 I 2 4041

X AL T B SR AT T 1R R FH i LV U L PR RS AN AR R, X SRR 0 %
FORIHIERC L, BIR73 I 1-2 KRH RS r it R e R el 28 o J8 I 2% ih 28 T A
A HORPHRE b B K M Th 3, X R RO IR TR i R T3 P, 59T
L Ue AV HLUR Lo AR LUAR 8 SONIE AR 7, F FF 2R, A= (2-1):

FF = -Lm (2-1)

UOC.ISC

FF B 1, b ReRsE, R 2R M 2l ss i

dask light
VOC

ViV
Viod,

J FF = _TMe_mp
Vocsc

J [jmA cm™

. (ot = Vingp)
B 12 KB A LI AR 22 2
FEL R Y F T Py S NBG IR Py BIELAESE SO PCE, L g TR, A
XA (1-2):

N =" 100% = T2 100% (2-2)

mn mn

2.3 1R SRR AR

WA e A A NATTI H R AR s R BT IOV H 2 394, BN 21 1 i 2 40
s, GRS R A . BB R . DR OORBHRE IR AE . AR KPR RE it =
A7 2 SRS HRAT AL R A 2 SR R, 't 2 A R 5 TR [T AT S
AT, XA AT et 2 R AT, 91 AMESE L 5 it = A E R Tl
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SRR AR TRT B o RS 2 R B rh (W — AN A3 S U, 3 R ST R G S
B, BRI TEGTE 53 B B AR R R . i e MR 2 T 2 B
il J5 ML 2 (B I DR 2, B PRSI T A2 kS5 VR JBLRF AL AR O PO e AR . B ef il 57
5o F O R AR AR IL A L I ARG, g B R g 4 s A ik v R A
o, Il AR, R0 H RS A B R IR R L S, P RAE— 22
AR RE, K B2 AR B L. WX AT, AT 2 2 B
T 2O S5 R A, NIRRT 22 20 B 0 ' 22 R VA L R 8 (0 F0I A 23 A o BB H
A n )20, ikl 2-107 R

[m———————— po——————— o A R
\ |
} } ‘ ‘ ‘ A R
| |
SR S S S
] |
I 7793 495!7 }
E | e |
“—E— 0, 6; i
Ein I 91 } El
[ \
| |
| 1 2 3 4 |
J R
o Bt oy
i | |
FratE: ny ny N3 N4

Kl 2-1 AR lEn = K

M — BN BRI W E- SR Ei ARG ECAE B A R G800 s R0 5
Hrs WSS n 2B Er 5 NI En S ARIE ECIE BD A RS8R OE S R 2 1
E, =1-Ep (2-3)
E.=t-Ep (2-4)
XNTEENRGMN S, NHBES 2 EREAAANS (0-2) EABM (0-1) D
Ry S, IFHXNNA (0-2) MEREFEFE Lo, Ly A1 (n-1) ADFHFERE H,

oo FHTIFERE TG R R A5

(2-5)

H 1 1 Th-1n
n-1n —

th-1n I"n-1,n 1
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DA Fuerns tepn N (01D FGG n 270 5 LA SR RECRES 250 1%
AR AR

_ [exp(=jki,dy) 0
L= [T )
_ [exp(—jk;d; cos 6;) 0
B [ 0 exp(jk;d; cos 6;) (2-6)
Hon M AR RS, SRERHEREA:
_ Sll SlZ
s=[sn 5] @
PR AL RERE S, S B SOR R B r AU S R EL 1
r=32 =L (2-8)

S22 S22

2.4 AM Eat4%niR

KA I P A B 2 A R BH Y 2 7= A 4T 5 B S5 %, i /e RS i)
etk Bk, At — B TR BAGAE RS AL R A SO R, B FATGIANT
AM X —HE&. 76 1 AR 0°C I, 5 H_FK PHOG 2R 76 BN S %
BHE N AM=1, Bt AM 7] DUH] T3R8 R BH 64 2 i RAUZ I AR A B2 AN
RAEEMGA M. AM K, KPAJCLRZ T 1 A K B bR, 52 2 (1 BE A1
HUR ks, TR L RE BB R K. FESEPR R, AM 1k Tk K P g
FLV AR (R PR e R AR AR B G R B S R B 4. RBAAE AR BN, AM #ER T 1o
DGR BI g — e AM 2 1.5, 8% 5 AM1.5. TR T K FHO'G HE S 3 3k
RAVAMTEDL, — K5 i AMO.

W 2-2 A FAsRR R, U R AM HEA R (2-7) A

AM = sec, = — 0°<a<90° (2-9)

sin

0z HRPBAOGEE OP HHi-FTHVAZ QP ZIAIfR A, RIRTIA
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2-2 P ARAR AR

2.5 Sl E AL ER

LOGRR B AR A B, SR IL =M RE RSO R SO ATE S . 2K
BHOGHE S 2GR bR T, D7 B2 T e ORIt B, WA W RER S, B
FEBEILGAR T OB S o AR IR AR NS GIRIE N Lo, AR HIDCHI RN Irs
RO A N L BE DG I SR Las TR IR Y 9k i 2o D PR A e T AN R i
S5, A G HIBREE N Ire BEIA

Iy = Ig+I, + Iy (2-10)
B taE s OGBS G 9 5 NSOGB EUAE AR B 28 L IR ANE
WA, SRR, AR THRR:
1=R+A+T (2-1D
— RO DR R AT, BRI (2-9) Wi y:
1=R+4 (2-12)
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H=E TE AM TR BT B A 52

3.1 SEWFHRKIT

AR RN S 32 R Dy 1 R IE K BH BE R L AE AN [R] AML T R i i B A9
JERE s A5 3 K BH B HL A S B2 7 R b 141 b 5 A 9 S S A JE R 4161, 3
T3 DRSO E , $2 R PCE o BRI FTR I ARAUUIN S 56 (0 5 2ok kAT, KRB A =
ANBTBL B e SRR HE R B, S8 ORI R SCIR I 13, I ELRE S8 BT 5 25 2110
AR IATIC BRI, 5 FAE] MATLAB #fFH . 2 =AM BUR BN B,
FEX AN B ZAI . MATLAB BAFAF AN AM R RIS £ K0T R R s R Dk
SRR o 55 = AN BOR AT SERR R AT . RIS AM D 0 IR B B
AR S AT TR I P B R it A, AR X i LI AT B A PR RE I, A
PCE 2 & A TR,  BEm AW H RO 6 .

3.2 {HEISLIE

3.2.1 474 MATLAB SR {32 FF

ARSI A 55 TN SEIRAR Y, AR %A 7 AT T ESHNIRE, 11
an: FAS AL TR BONDGE S, 2 )R iE i S MATLAB %
s UL R A -AR SRR, BBl AN F] AM T ) e A 80 S e J5 FEERTA 7] sk
BB R P T S R R 5 K 2 TR 5% &

3.2.2 HITIEIASEIE

fik Lt S L B SiNy R AT LT B VR & P i i ghfg . R AR =
B 3-1 frs:
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B 3-1 fEHMEE R
A BRI PR B KA 0.36 2 1.2um HIKFHYG SN Origin, A LIS
H B THE K BH G 1 4 IR R o0 A Bl 28, &l 3-2 flTo:

1600 -
~ 1400 i
$11200l
= 1000;
800 I
mﬁ

400

KB IEE IR (Wm? pm

200 |

Kl 32 Fn R PHOG 1 A 2 AT it 2
W B S B ' 1 4 S A ot 22 L P USRI, O IO sl 88 2 B D't
KoM 0.48um AbiA B AAE 1628.3Wm? pm!, P KT IZAB I B AR K PHOG 154 R
AEAE E R ENIER, (HEE R Pt R TR,
IR 2 A\ B Origin B AFH, AT EIAR AM oGk m f B2 R 28,
] 3-3, & 3-4. & 3-5 FE 3-6 fis:
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AMO
2000 | —— AM1.0 ]
~ ——— AML.5
'g —— AM2.0
o 1500 - AM3.0
= AM4.0
~ ——— AM7.0
i I
’gg 1000 | AMI10.0 |
&
S
ES
= 500} .
.]4
oL Y, | | . '7 PR P R N
0 500 1000 1500 2000 2500 3000 3500 4000 4500
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# 3-3 AFE AM NRFHGIEREIRE (0=1.3 $=0.02)
T T T T T I—AMO
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)gg 1000 | .
=
HO
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= 500 -
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o » . hY 55 . S AP e e R——
0 500 1000 1500 2000 2500 3000 3500 4000 4500
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Kl 3-4 AR AM NRPHGIEREEE (0=1.3 B=0.04)
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AMO
2000 - AMI1.0 |
o —— AM1.5
] —— AM2.0
o 1500 - AM3.0 -
= AM4.0
‘; AM7.0
= 1000 | ——— AM10.0 |
&
bl
2
=
= 500} -
]
(O = [ R |j:.‘\’|' P— P . 1 -
0 500 1000 1500 2000 2500 3000 3500 4000 4500

WA (am)

3-5 KA AM FRBHGIEREIRE (0=0.66 p=0.085)

2000
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<
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=
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1000
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3 F o >
) S

KEIH AR A (Wm? pm™D)

i :
0 500 1000 1500 2000 2500 3000 3500 4000 4500
W (nm)

Kl 3-6 AR AM ARG IEFEEE (0=0.66 B=0.17)

3-3. B 3-4. E3-5 FIE 3-6 H o f1 B RN KA IEFRE. Hh, o 25X
BRI RIS, B RRBRME RS 2 0.01<p<<0.02 i, A—HKA
B, 2 p>0.02 i, VMG, 2Hlxf e 3-3. & 3-4. & 3-5 F15 3-6
AR ] ) AMAEL P 0 6 A 1 od B AR 0 19, K PR i R B S I R B e

FE MATLAB A2 7 H 73 5ol # ook St 68 )5 52 5 S04 Onmy, 74nm, 78nm. 83nm
A1 87nm 4] IR B SRR 2 B ok R4k, anl 3-710MRTR
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37 SING AN [5] F9 AC BH i HEL e 5 R K5 2R
ORI AL 452 0 P T A S ALk S B 1 A7 A A5 45 K BH R D6 AR e b A & AN B B
e LIt 25 ok e S B8 T FEE R 18 R S A v T %o R ) K A9, B
3. T RPN ) K BH B HL R B, HAE 380nm AR FR 20N 45%, TAE
800nm A&t A TE B2 67%, T WK 43 HE KT 21K BH e FLIML 2 T8 1 A BH Y6 S T
PR 3-7 HFEAE X AMO fifE— 4 AR LS, AT LUK A K BA A8 i IR iR
A RIS 0 — )5 D38 B e R AL

TR R KA v

EH—WIhHRELE (%)
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W22 P 3-8 W LAABLIE A SiNg R A 64nm (K FH AE LB AE 380-1200nm 3 BL
HIDh R R OR, HAE 480nm ALiA | KAH 98.3%VERER Y, JF HEEH SiNG %
SRS EE I n, K RH A FB 1 T R % 2B R BRI

K RFRYGEARIRBEE A FRoR, W F ) FoRARIDE AL 1R BH G 1 8 R
BRI 4 £, WA Q) R AP RmRLE. H 1%
INHE R RAF DR B E, W T G RN R AL L IR A3 Y Th 2 25 5,
X (3-1):

I GQ)=F G)«A4 Q) (3-1)

W B — ANV A 1) T S B S YIS T R 45 e PRV IR AL ) R T R B
1117 T 2R 5 e vy ot IO PO ik e S P JE P BT AML R PR S AR IS S IS R .
YA=1200 1 ()7 ABHBEA 380-1200nm [ A IR IEEE, 4 (4, h) Frkt
FEL VML S — V3 S M8 JBE 8 S — R AR IR, 1 Ch ) 3R ek FEL M P S — U S A
JERE R KA PR AR Th &R B R, il (3-2):

I(h) = ¥4z1200 1. () -A (A, h) (3-2)

A0 (3-1) M (3-2) M 3-3 Z50] IS EIFE—E K AM T, AR 5
JEJEX R D) ZR BB, & 3-9 FIE] 3-10 ok

100

h=64nm — AMO

80

h=66nm

hEERE (Wmh)

" 1 " 1 " 1 " 1 "
0 40 80 120 160 200
ik S R FE (nm)

Kl 3-9 AM ANA] SiNg JZ R 5 D2 E AW ZE (0=1.3 =0.02)
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100 T T T T T T T

h=64nm — AMO

o0
(=]

LIFREE (Wim?)

=2
(=

40 " 1 i 1 i 1 " 1 n
0 40 80 120 160 200

TS IE I (nm)

3-10  AM AfF] SiNg JZ IR RS D3 % FE AL I 42 (0=1.3 B=0.04)

XFEE B 3-9 AN 3-10, R LA AR MU RECR A /N, 505 S B FE % B
RE B EIR I S AN K, HOAIX P B PT DAHEWTZE R 25 (AM=0), 4 SiN, JZ
JEJEy 64nm B, PIJE SiNy/Si KFHREThHRETHRA, AM N 1.0 I S fEB R N
66nm, AM A 1.5 B AR EE N 66nm.

IR E 5 Th A B B AR TE SiNG ST RN 2.05 BIIEIL TR, 4l E
AM B07AF SiNy [T 5 2R SORT LAAF A [A] SN 477 568 256 Bt I 14 e ekl Jse S JEE
Bl 3-11. 3-12 M1 3-13 735l ER 7 AM 370008 0. 1.0 A1 1.5 F SiNx 47 S A1 T %
B REZ (B OR R, AN rh i AT DL AT R AN () SN T 5 3 11 e A S S JBE T

100 ¢
80 |
60 -

40

D% (Wim?)

20F
-//

V4
PR (S CAAN GO S U S (S G T U I 1

0
0 20 40 o0 80 100 120 140 160 180 200
TS S R ()

B 3-11  AMO FFANE] SiNy 7 5 3806 87 e R el sz S i )5
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40
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h=64nm
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K 3-13  AML.5 BFAS[R] SiNy H7 55 28 %60 W e A2 9 e S M 5

HIT UK 3-11

- Bl 3-12 A 3-13 ATLAE HE AM EREEIS, ASE SiNg 4
S A R — AN R AR SO IR B, JFREAE SiN 4TS 280G K, S (el S I e J5E
WIS o 223 23 AT, 5K 2K FH B FIha FTE R 25, AT 4324 SiNG T 2624 2.0,
JR Sy 66nm I, K BH A8 FELI AT 3R 15 oK D) 22 55 B2 UH — 10 JE O 1E 89.865w/m?, SiNk
[T 200 2.05, R 64nm B, JKBHAE Hith AT 315 5 KT 2 % B 0 — 05 e
89.863w/m?, K| tid I 43 BT AT T SiN 09T 5 280 e B % FE B2 IR /N
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EIE BT S TR IS ST AT

4.1 EFEEN

HRIEE 3-2 AT LLR BUARFHAE HLIAE 450-700nm Kb A BHOG B 48 e R e v, FEAR
Pl 3-8 AT, KBH AR FLIM T AL T 450-650nm 2 [A] K BH 6 (1 W i %
B, TAEACT 450nm AL ABICRAN S, A 1 Re S AT RE LR i A BH BB F) H R0,
AR IR S S5 AR FAE R B BB it iy R IR & 1 A, &7 R T LURR AL T 300-
350nm 22 8] (GRS TTT A2 5T - 600-700nm [5G, T IRk A BH E Fe it A ZE AR K
AR R AR Ak B, 3T 42 s K BH B FEIH 9 PCE.

ARSI R CdSe B F s, fE CdSe &1 s RO e, nf UG 247 5851
RPEOEIR i, I8 — AN TRES — Le I B OB R, TR 300-500nm 2 [
JEMRIS, JE I R B ORAE T LU S H R S 628nm L. HOR BRSO
K5 6TE ol 4-107

— CdSe

— CdSe/ZnS
S S
S s
8 2
= (2]
(3] [ =4
Q ]
) £
7]
2 g

L] L] L] L] )
350 400 450 500 550 600 650

Wavelength (nm)

K 4-1  CdSe WUCFI & G161
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BB 4-2 iR T RUR R A R E A

o)L
JETeik

B 42 SRR T R B R F s i

BT SRIG 25 PRI IR, RCER & T R RS B TR ZREMAE
JZ, FERBEIR G DLER ] = ra it AR E

AR IR S8 73 A R 2 K BH BERH A PR w1 AT R B Ak BTl AMLS A
AMO TR EEPERESEL, B RN TR A P BT R R O F R RE
SO FESREG T, W RERGEZE G OU T I BT T S EINE, IR R
B I 2 A BCETE AMLLS F1 AMO [R%FE 68 T HRGT,  FRCill& 7 e A1
LAk BE, DA DR S0 B T SEPEANA R o I SO0 BB A AN AL B, AT RE
1 € T R PR B R RE IR MAREE s DLRASRDGIR T s PR BRI 22 57 o [
FATWREAGIRN T 2T O BV BE R S AL, AT S H BE N R Ak 75
SN

4.3 MEARET < EHAVKHRER M EFTRE

WHER IR R S, HFE AMLS FGIE T & B 7 PR R . 5
BRI FF SEHUZEMERES S, AR ORI A F M it fr 1B %, IR HonJ LA JA 42
LIS HOEATRILE o SE56 FT I & HER WK 4-1 o
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® 41 AMLS5 FREHAERIEIERES HR

. T HL R JL% HLIAL FF i Th 2 PCE
7 (V) (mA) (%) (mW) (%)

1 0.698091 14.01345 80.80336 790.47207  23.73435
2 0.697634 13.9704 81.11398 790.55512  23.73683
3 0.697936 14.0082 80.86487 790.60185  23.73822
4 0.69798 13.99432 81.10692 792.23256  23.78721
5 0.696685 13.99384 81.0361 790.04512  23.72151
6 0.697794 14.00463 80.90949 790.67559  23.74044
7 0.701866 14.02129 80.20253 789.27845 23.6985
8 0.695883 13.96228 81.35264 790.43147  23.73313
9 0.696803 13.99875 80.9761 789.87092  23.71629
10 0.697559 13.96477 81.10983 790.11121  23.72349

F{E 0.697823 13.99319 80.94758 790.434487 23.733

K ety 70 B EA AT AR BOFIEAE AM=1.5 (R E IR, 153 HHOT
B BRI, FF SRR S . Wik 4-2~3% 4-4 Jlo:
® 42 AMLS T 28T RKBHRERIMTERES HR

VAR L LENE o I LU FF TR PCE
5
(V) (mA) (%) (mW) (%)
1 0.695443 13.91227 80.70506 780.83685  23.44505233
2 0.696563 13.95896 80.85746 786.20094  23.60609009
3 0.697719 13.97373 80.93248 789.07039  23.69223607
4 0.695767 13.58871 80.49083 761.00667  22.84962725

I 0.696373 13.85842 80.74646 779.25417  23.39825144

21



TR R R K 2023 JE AR B vt

* 43 AMLS T ZE T AUKHAEE B ERES HCR
T % HL RS HLUR FF o Th &% PCE
7
(V) (mA) (%) (mW) (%)
1 0.693911 13.76468 80.92015 772.90581  23.20689941
2 0.695501 13.86796 81.01138 781.36935  23.46102075
3 0.696327 13.79972 81.11863 779.47846  23.40425999
“FIME 0.695246 13.81079 81.01672 77791416  23.35739338
* 4-4 AMLS T=ZET AKFHAEE B ERES HK
AN :ds N o % LR FF i Th & PCE
75
(V) (mA) (%) (mW) (%)
1 0.700685 13.74687 80.18437 772.35394 23.1903305
2 0.696752 13.7474 81.09232 776.74509  23.32218894
3 0.697764 13.82205 80.89658 780.20940  23.42619562
FIE 0.6984 13.77211 80.72442 77644312  23.31290502
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FZHONREAR G ], S F it R A BRI A At T R IR R
TR T R T RN, SR Fh A R R R R, SR T SURe iR A
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PERE o IX AT LA — 20 7 BT i1 s T FE L ] £ 22 [8] 0l Ok it A5k () B2 AR AEL,
FRFE AR RAE AR P iZ 0 SRR b R i SEI AR
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