/?EO (19 FERBAFEHAER
PV (2 WARAZAKA  ADXH%IE - TW 201145502 Al

o @3)NEB: FHERE1002011) %12 A 16 B
(21)% 5 % 3E 1 100103612 ()% 8 @ FERE 100(2011) %01 5 31 8
(5D)Int. CI. : HOIL27/15 (2006.01) HOIL27/14 (2006.01)

(30)& &4 © 2010/06/03 B A 2010-127802
(TH®HEA - =% MY A R 5 (B ) MITSUBISHI ELECTRIC CORPORATION  (JP)
B A

(72 A A H A A& KIKUCHI, MATOBU (JP)
(THRIEA  BEEX
FHEREL A FTHEMREAB6E BAH:10 #1978

(54) % #%

FEMS AR A

SEMICONDUCTOR LIGHT-RECEIVING ELEMENT AND OPTICAL MODULE
(ST &

AERE—BREAFLEFRED ARG FERTEAH - n A InP R332 AHFAHGERDEF
@eonA InP AR 3289k @ E%A n A InGaAs & 34 - b n # InGaAs & 34 E At n & InP &k
2 WHERENGHR on A InGaAs B 34 LA n A InP B 36-nH InP B 36 89— %A p A
AB3R 40 e n A InP & 36 BB ARAAREHR A2 p AR A0 EEAHHEEIE 44 - n A InP KR 32 4
HERA MR A6 o n B InP KAR 32 9 F @ AAS AN KB - n A InP AR 32 89 F @AA R
BEAETAG AR S F AR S B 46 589 8 gk -

32 :n # InP EAR(F
SR EAR)
46 34 : n & InGaAs
(% 1F58E)
36 :n A InP B (% 2
FRRR)
38 1 p RlARIR(F H
AR IR)
40 : p RlARBR(F S aE
)

1)
4 pEEmE2E

44 40 42 =)

46 * R R 4T AR




/?EO (19 FERBAFEHAER
PV (2 WARAZAKA  ADXH%IE - TW 201145502 Al

o @3)NEB: FHERE1002011) %12 A 16 B
(21)% 5 % 3E 1 100103612 ()% 8 @ FERE 100(2011) %01 5 31 8
(5D)Int. CI. : HOIL27/15 (2006.01) HOIL27/14 (2006.01)

(30)& &4 © 2010/06/03 B A 2010-127802
(TH®HEA - =% MY A R 5 (B ) MITSUBISHI ELECTRIC CORPORATION  (JP)
B A

(72 A A H A A& KIKUCHI, MATOBU (JP)
(THRIEA  BEEX
FHEREL A FTHEMREAB6E BAH:10 #1978

(54) % #%

FEMS AR A

SEMICONDUCTOR LIGHT-RECEIVING ELEMENT AND OPTICAL MODULE
(ST &

AERE—BREAFLEFRED ARG FERTEAH - n A InP R332 AHFAHGERDEF
@eonA InP AR 3289k @ E%A n A InGaAs & 34 - b n # InGaAs & 34 E At n & InP &k
2 WHERENGHR on A InGaAs B 34 LA n A InP B 36-nH InP B 36 89— %A p A
AB3R 40 e n A InP & 36 BB ARAAREHR A2 p AR A0 EEAHHEEIE 44 - n A InP KR 32 4
HERA MR A6 o n B InP KAR 32 9 F @ AAS AN KB - n A InP AR 32 89 F @AA R
BEAETAG AR S F AR S B 46 589 8 gk -

32 :n # InP EAR(F
SR EAR)
46 34 : n & InGaAs
(% 1F58E)
36 :n A InP B (% 2
FRRR)
38 1 p RlARIR(F H
AR IR)
40 : p RlARBR(F S aE
)

1)
4 pEEmE2E

44 40 42 =)

46 * R R 4T AR




201145502

38~ 40~p B AR B (F F A )
42~ BER(E L EHE)

4~ B EHR(E 2 EH&)
46~ 18 R 4 & -

EAFRERCEXG  FHTRERTEASFHUGILERX
8 o

7N~ BRERSLER -

[ % %A rr B = 4% 45 48 3 ]
AERABRAMA RN LERARED LS FER S LA

. S O

[ % A7 # 4 ]

AN EBREOARETY  ETH-_BHIFERE
AAHNFEREACELS BB A AR AT LS
BE kA4 (Bl FHKLe&E 0007)-

$ A B 1 4B 2000-36615 5% 2 4

gt bR LA AEARAG S LB RES & X
GHREBE - AHALELTLEASREBERY > LR Y
REEFSRE LS BRARHAEAAAH AT S > £ %
BEAAAGEZT AR o MA(RRED ) -

ABAATRALEOMA MR - BEAK LA
REBEMFERLAAHR AR A -

3

L3



201145502

[#8AnmzE]

AfHAMFEH L LA afF B 1 FETHRFER
%&?%ﬁﬁﬁ%%lz@ﬁ%Zi@:ﬁ1%%@%%
1 FEBE RN ZLFEREARSZE | £& B FHLE
FEBARGTRESOFTR F 1S THHE 258
B> #7228 1 ¥ RRELE B 28T FERAE
BHRNEE L FERES oL B 1EE RESZE 2
FEBE E 2R OEBBFERASR O RRARSAE
BRAZEERARYZE 2 28 c R FEBEARGZE 2
ITmAANS A S ED B FERBARSESE 2 8L
TRAFREEMNEESIAHARASEFLZARABE S O D
e FCRE

FRAABERAERHHBLERARNERT L -

[ 5% % X ]

S BB XA RNAARAGFTHERAASDFERIALH R A
i - BEHBREFTER THBREAOEGR > M EE E R
WEH -
£ 5% ) 1

ZFlIEBABTERGM A BEaSEE - LF 3 10
rREFREE 12 14 BE 129 OB FFEREL
A 16 BRE 14 LEAFAEH BRIV FEIRZIAR
P18 hE E B S M ISHENAFTEBELAH 168



201145502

Fo - #FERRELAH 6T EAEFLSOFT DAMBEAH
B - 34 2022 BF X452 10 -

%2@%@&#?5&%1%4‘-%% TR 8RB H
EARE - KE 14 8L &% 75@6%?24 26 - st B & 24 - 26

B % @ H & 28 30 i 3 % 3] 4 20 22

FOEABE TR I FERIAAHAST DR -
B InP AR IZAEF AN ERB(F 1l TER)EAFE(E 2 X
@)enA InPRig 328 % & LEL%A InGaAs B 34- b n &
InGaAs & 34 2 Atk n & InP X4k 32 & #% M (band gap) &
AN By TR

n# InGaAs A4k 34 £3% A n & InP & 36-n % InP
B 368 — 3ok A pAAAB I8 40-

n% InP B 36 & p AAEK 38 2B TRAETHE 42 D
AERAVBETHRERUU-BETE 4285 %B T % 44
HTIBEBAMARANE LS AuBAan - FERBLETH I8
BB TE 42 ABBETE 44 H R KB A ML B RK
24 ~ 26 °

A ETREAADPDAHAK IS -2 ERZETHE 42
RHEEPpHEAK IS THRABS nA InP B 36 4% @ H K
FEM AP ARRARERAER T RERERE

n# InPXAR 328 F @ L%ZAHKRSINHEH ARG KRS B
46-n % InP AR 32 F @ AHAL LB S HE -0 InP
AR 2 WP BLERAREEARAREZEGREAR LR
HEGLBRRABEZ D E H % -



201145502

A BAT A BILBALBRRLART A HXK
R-FABRMGBAT LR YA A EE LB T
HETHLERRYEED R RE A9 L EBE AP E A —
@ EAERH T FEREAAACEEATTHORR
BEAMBEHE BLAAEERAE LUAHE  £H
AR R R A

ZFO5BMHB LB O FaALEFERREAH

e mE ot 1l g £hk@e) n A InP KAk 32 & F
L ABRALE 48 E K4 S0 B BB AE » BELXKL
HHOAHA TR A LTRREERS RS - B X
A KREZEHOAREREEER - KM ERAMEEF
BEREAAH ICHELTFRETAARED A FA FH —
@ ERATRBAPTERAAESTADRERLE 48 L E A K
50 » FFAAE S BH ik R R iR B & -

¥ 6B ABATHLES 2HFBAHYFERRBL LA
“hed B E & B 2FF X ABDY pARAM 40 L&A
BHROEETE - AStACBLRGEEE 44 o R &
ERARRAAGOEAE - Z—F @ EATRBTERE L
SABREES  BLAEHABLEFARGED R - XB AR
ABAEFETR  SANBEEEHALEDAHAERE R &
9 3% B I E R o

£ 7T H#%&8EF bﬁi{ﬂZé‘J—#ﬁ-%% X TR e R BB
ERB - LEH 2FF FERBRITAAHSH I8 LA 44
mEE 14 Lemsg 262 AN BB 52845 —F & £



201145502

AERSG T FERZLAAH ISR EEH 42855 T
A4 EERBEHRFTENRE 14 9B % 242606 R R & A
$ax BikFE R RBELSHFER LA AN 18 B9 ¥
% LA ERRATRBLCEARDFET LT L TH 188
18R -

o A LA AAFTRSB T X AES n A InP AR
LM ABAAREBAZREALEARLZE SR AHA LR
HETHBRABE SO D T X BHE - AREHL LR RS
' E K e
£ % 5 2

E8EMAB TR 2 EE RS AL 4G EE D
W InPARIZH T @ ASG® - FE nF InP Ak 32 8
FaRAMEBHFERIAAHBYORALETE L B P
REEFT R ERR G R L -

T %l 3

FIOBGBAFTT RIS FER I AAH Y GE-D
B InPEARIZHF aH DA D BHEAHLOAL T G
a4t - b n® InPARIZCHFERM T D 2 F 8 8%
XA RFA AT E N AL EREETHH LAR SR &
}Eo
T % 5 4

FOEBGBEFT R ANES BRI EAS NI EE -
n# InP Ak 32 F maktbA n® InP XK 328 % & % n
Z InP B 36 ek @mERFAM - FHAEn A [nP £k 32



201145502

WA BRA M FERIAAHAONRAS LT R > B I
FRETHHLERARGRS L -

[BX@ERHA]
$ IBRABEFAERS i Eansang -
EF2BGBATEREY | HFERIAALFAGRED
tARBE -
3B ABAFTERS O FERIAEAAHHIBE -
F ABGABEITHEEMAGEE AN @R -
FOBGHBALES Il FaAHAREFERXIAAH

&) 2 @ B -

¥ 6B ABETERY 2HKBAHEFERBIAL
#e @ E -

% TRGBBTHES 2HFERIAAHRAGEREY
LRE -

FOEBABRTERESA ZHOFERIAAHAMHIN DE -
EFOBGABTERAIHFERT A A BE -
FIOBEABATFTERA IS EFERIAAHASHINEE -

[ 2 A4 HFRNA]
10~ % 4F 23
12~ 14~ & B |
16~ ¥ & 28 % & T #
18~ B M %k TH



201145502

20 ~ 22~ 3] 4+ ;

24~ & (% 1 B &)
26~ B & (% 2 B & )

28 ~30~% & ;

32~n# InP AR (FEBEAR)
34~n M InGaAs B (% 1 £ E g8 &)
36~n & InP B (X 2 ¥ &8 E )
38~ 40~p R AA B (£ & & 42 8)
2~ B ER(E 1 &)
4~ EB(F 2T &)
46~ 1& R 4 BE

48~ & K %

50~ & & 4% -



201145502

O

B E 7'F'J R
(ARAEHX - EF FAEEESD > XRERIFAET)
% _;._i k=] : (‘ ‘l T
M EHER (oo (006 Lol 27715 ~2006.61

MEHEB T 00 . 5/ WIPC 4% ¢
— ~BHALME L (FUEX)

¥ % B % k s # R k& # @ /SEMICONDUCTOR
LIGHT-RECEIVING ELEMENT AND OPTICAL MODULE

FL@IL 2,")//% c &0 06.01

= PXERAPBE

ABE R A AN LARED AN FETRR S LT
#on# InP AR 2 EAFA MY EBHEFT T -nA InP A

& 328 k@ LEEKA nA InGaAs B 34 - b n & InGaAs &
34 B Ak nA InPER IZHTFHEE N FHK-nH InGals
B 34 3% A nA InP R 36-n# InP B 3689 — 35 %%F
pAAEIR 40 - n A [nP B 362 AR EETHE 42 p B 4 =
402 B A EERE 44 -n A nP AR IZHF D RERR
st 46 n A InPER 32 F @AAH AN T AE o n F
InP AR IZCHFTBAFREEMAHSARLE E2 ST LAR S
BB 46 B a9 B RoiE %

= RXEBERABE
A semiconductor light-receiving element
comprises: a semiconductor substrate of a first

conductivity type having a first principal surface
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and a second principal surface opposed to each other;
a first semiconductor layer of the first conductivity
type on the first principal surface and having a band
gap smaller than the semiconductor substrate; a
second semiconductor layer of the first conductivity
type on the first semiconductor layer; a
semiconductor area of a second conductivity type on
a part of the second semiconductor layer; a first
electrode connected to the second semiconductor layer;
a second electrode connected to the semiconductor
area; and a low-reflection film on the second
principal surface, wherein the second principal
surface is a light-receiving surface of an incident
light, and No substance or structure having a higher
reflection factor with respect to the incident light
than the low-reflection film is provided on the second

principal surface.
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and a second principal surface opposed to each other;
a first semiconductor layer of the first conductivity
type on the first principal surface and having a band
gap smaller than the semiconductor substrate; a
second semiconductor layer of the first conductivity
type on the first semiconductor layer; a
semiconductor area of a second conductivity type on
a part of the second semiconductor layer; a first
electrode connected to the second semiconductor layer;
a second electrode connected to the semiconductor
area; and a low-reflection film on the second
principal surface, wherein the second principal
surface is a light-receiving surface of an incident
light, and No substance or structure having a higher
reflection factor with respect to the incident light
than the low-reflection film is provided on the second

principal surface.
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