TR FIVRIRF R RS EE 50N

Advanced Materials Science Development Strategy and Innovative Practice

FIAMER: EFR, LE, RAER 2R R ERG LIS EA. F BAF R, 2022, 37(3): 360-367.
Wang Z H, Wang T, Zhang J J. Development and thinking of silicon photonics heterogenous integration. Bulletin of Chinese Academy of Sciences,

2022, 37(3): 360-367. (in Chinese)

EEABROEERNARSEE

IFR I E

REE

1 FERZFRYIEMZFET 6= 100190
2 MUGHIMEIENINE AR5 523808

WE ALFEHLEAMETHEALASREAMNSF TR (CMOS) THHEARARE EHRGERZAL
FeTrero MA ALK G F RABAFE T CMOS HA S AL KAANRY, 12 22 RAEMFF R, T
T A A RS 69 o A AR R R RBAR A A] A CMOS & B ] 348 4 69 B B T ke 5 2 3 oAb R 57
BREFAMA, RRRACERBARG ELZLE TG XFNBT ZH@QEITCE A CRERY H R K
B 27 AR B AT R, AT T AR BR R 89 SR A A B ) E R A AL

ES3 3L

DOI  10.16418/j.issn.1000-3045.20211208005

ek, AERLT, FREMK

1 R RREREIBEMTHBIERRK

21 AR IEE . mIFRRH, R Ok,
o FEORKRBCGEIAE “BERE R Rk, A
Xof {5 LA i R A B ) R Ok B . B (R BRI
AW TEFIREA SR BT 2 2 8hE] 10 nm L)
T, AE HT IR R L R BRI R AR I A
HL T A DA e L0, 5 B O B AR ) B ot
Fi il B2 A AR B 0T o Sk Ak SR A A0 B AR 4 R R AR )
Sk (CMOS) T4 “HELEEEIR”
PRER . RIS B R R LR G R RN PR

( more Moore )

B
KRB b EAF RS LFHEER (BX)
S EAIEE B 202243418

360‘2022&-%37%-%3%

(XDB30000000)

B

/K" (‘more than Moore ) F&ZFIE LA BHRT 3
SEPLRY CEBEE/R” (beyond CMOS) 2k, HILT
“REZEIE IR BRI T A S R A 1 R R LR
BN, G S T AR S AT BE i Dt
IR LA R o 8 R H i R BRI . )
FEAMIE I S A1, 2% BUA SOl 78 i i 4 i
)i, 3 3 H e o AR 22 Rk b mT il VR — AR
B (oot TSR ), 2 E RSBy R
JEE IR RIS PEE IR F A 2 ) B4
FEROLHL TR AR (AR “ROERAR” ), @
G T CMOS TS BOGH T g il 4%



HEKBRRERNERSBE _

RIS AL, SRWTFEFIT R LIOE T FI R T 5 B4R
PRI SRR R, B 1 R F ARG
AN P A P SN 1 i N ) = SN 73
e SRR R R, OGRS AR AR S Ol A
T MR A8 5 B R LA 5 9 (R S 9k . FAT,
O AR TR FISEF SOL (4824 [k ) ISy
HiliE-F 6, CRESCBURINE SR & 0 R el 4R
O L 74 LS O PR REAZ BR T RERT R B O
RLPERE, D07 Edoik M B A OLIR . S R BAE
HOCHL IR H A R A P, FHAS )RR R
2 FOCHARF LS A OG5 T B B A I AR K
JRAGHE . R L S R AR A DA AR AT R
BB CMOS il i i Re s, [l Ik S0 A A% AN [ bR Y
LGRS SR EOR TCIE IR I 1 21
fabR, RSB IE B B ARG T R AR
Gt o A SOR T I ATU I N AP i e SRR A2, [
X AL 5 ) R A A TR 2

2 EENHEBRREMRRARBLN K R

2.1 EEERAEMKRARRE
AR T IR T Uk B 1) R R R, DT
R AL B AR BHAR . F M Soref 20 42

A1 sAkeFERGAMmER"

Figure 1~ Concept diagram of silicon-based optoclectronic
integrated chip "
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Figure 2 Schematic overview of multiple material systems
and devices for silicon photonics heterogeneous integration
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Development and Thinking of Silicon Photonics Heterogenous Integration

WANG Zihao WANG Ting Zhang Jianjun"
(1 Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China;
2 Songshan Lake Materials Laboratory, Dongguan 523808, China )
Abstract Integrated photonics are fast-developing research field for next generation information technology. Current silicon photonic
integrated chips strongly benefit from low-cost and high-density integration properties of existing CMOS technology. But limited by the physical
properties of silicon, it is not a perfect material for different types of optoelectronic devices, such as laser sources, modulators, and infrared
detectors. Therefore, heterogeneous integration is proposed by combining the advantages of CMOS process and superior opto-electric properties
of heterogenous material systems, that can be an essential step towards next generation integrated optoelectronic chips. Here, this paper introduces

the rapid progress of integrated photonics nationally and worldwide, while discusses the potential directions and opportunities in this field.
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