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Abstract: Microwave photonic integrated chip technology is an important supporting technology of microwave
photonic radar. It can not only realize the multifunction of devices, reduce the volume of microwave photonic
radar, but also greatly improve the stability and reliability. This paper introduces the photonic integrated chip
technologies based on the commonly used InP, Si, LiNbO4 and their heterogeneous integrations and the
optoelectronic integration chip technologies for microwave photonics. Finally, the future development trends is
discussed.
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Fig. 1 InP-based large-scale photonic integrated chip!
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Tab. 1 Some reported integrated photonic devices and their performances

MR B SRR AT Eizz
1999 The Netherlands i 407 Wi 1x16, I 28+£1.0 dB, MM BIATER: 360°
2004 Germany A PDI WrgE: 100 GHz, WiNAE: 0.66 A/W
2010 TUSA OPLL!M W 9E: 300 MHz
2011 USA TP 6 T Uk 22008 Hi%E: 1.9~14 GHz, SFDR: 86.3 dBxHz*?
2013 China DFB# i 5110 WEH: 4
2014 Germany P PDIY WrgE: 80 GHz, WINFE: 0.5 A/W

InP 2016 Germany DFB+IQMH OGS 4758: 43 GHz, #&HUFE: 0.1 dB
2017 Sweden AR R #i%E: 100 GHz, #Jatk: ~30 dB
2017 Japan TQU A WiE: >67 GHz, PPHE: 1.5V, Hj: ~30 dB
2017 China AWG+PDIM W) 0.68 A/W, #%i: >16 GHz, JHEH: 13
2017 Germany S RPDI Hoe: 80 GHz, WINJE: 0.5 A/W
2017 Germany PR PDI WrgE: 115 GHz, WiNAE: 0.25 A/W
2018 UK FF KBl 5110 L Ax4, HYE: 47 dB
2004 USA A ] ) W% 1 GHz, WHIEE: 8 Veem, ##: 15.3 dB, #HAMLL: 16 dB
2005 USA P2 HoEeR R Wk 1.67 pm, £% . 80 MHz, ABMHILL: 55 dB
2007 USA A i A Hi%: 30 GHz, %: 40 Gbit/s, h&MHIE: 1.1 dB
2007 TUSA GeSial 3 WvE: 31 GHz, WIRFE: 0.89 A/W, Wiii: 169 nA
2009 USA GeSifRMZEE Wi%E: 36.8 GHz, WINJ¥: 1.1 A/W
2011 China FE ) £ 14 JERTH: ~15~85 ps
2012 USA GeSior 2820 Peke: 1520~1700 nm, £E%: <1.2nm, % >1 mW
2012 UK W Y kL 3.1 dB, WHIRLE: 2.8 Vem, i¥E: 20 GHz
2012 China A i A THE: 3.9 dBQ@40 Gbit/s, HHIAHR: 2.6 V-em
2012 China Jadings FERS ;270 ps, FWHM=2.1 GHz
2013  Australia TR i B e 250 FWHM=247~840 MHz, #ifillk: 60 dB, H.0olRILMH: 2~8 GHz
Si 2013  Singapore W A WotE: 5.56 dB, WHIBE: 26.7 V-mm, #iE: 25.6 GHz

2013 China (TN E 10 dBifyE: 1.85~4.55 GHz, "HLOHRMIEIGEH: 7~34 GHz
2013 The Netherlands 3 50 i k) 2% 152 MURL: 1x4, fKIEN: 236 ps, TAEHIEK: 10.70~12.75 GHz
2016 China TR0l BB 16x16, H4: —30 dB, FFXHf[H]: 22 pm, #f: 5.2 dB
2017 Japan W A B WriE: 17 GHz, EIZE: 0.8~1.86 V-cm
2017 Canada B PO e e A FWHM=2.3 GHz, #filtk: 17 dB, OARIEIETLHE: 7~25 GHz
2017 USA VT ML 1x4, H9E: 6 GHz, fHAKEH: 209 ps
2018 China A ] A Hi%: 60 GHz, H##: 100 Gbit/s, P14 V.em, #HHi: 5.4 dB
2018 China GeSial 3 1) WrvE: 25 GHz, WM. 0.88 A/W
2018 Canada HERLOEON #HME: —80 dBc/Hz, Hi%: 2~8 GHz
2018 China I 1 AT e FWHM=170 MHz, #lltk: 26.5 dB, HOiRIEIETEH: 2.0~18.4 GHz
2018 USA L BY Hi¥E: 0.89 dB/ns, FEMEIIEVEH: 0~3.4 ns, 7 %: 10 GHz@500 ps
1998  Israel W) g WioE: 40 GHz, P¥HE: 42V

LiNBO, 2007 Switzerland CING Rt il R=100 pm, Q=4x10°, JEMWEF=5
2009 USA ] glo0] WrgE: ~100 GHz, . 7V, Hfifii: 3.7 dB

2010 China 1x2 Y43 36 r o $i: -30dB
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&Fk 1
MR W SRR A Eizea
1997 USA [ Hi%: 113 GHz
2002 USA TN [3)e € i E Q=1.3x10°, EHRIIHHR: 0.82 GHz/V
Polymer 2015 China T3 0120) FIAE: 1x32
2016 China il a2y GRS 50 pm/V, R 1.94V
2010 Denmark HOBTFoN MK <100 pm
2015 Switzerland REA+ T HI2% TAESIR: 60 GHz, HHF: 25 dB
SPP 2017  Switzerland G AR JLbpm, A%E: >70 GHz
2018 Switzerland EZNIATEH R=1 pm, Q=30, FSR~115 nm
2011 TUSA G HelE%E: 1.35~1.6 pm
Graphe 2013  Turkey ke JEAFFE: 450 nm~2 pm
2015 UK A0 WA : >0.03 dB/pm
2016 Belgium — g{el;gflsinm AEIEIE: 45 dB, Bt 6 mW, Hidw
2016 USA PRI 21200 IR EE: 0.64 A/W, HitiZh®%: 12 dBm@40 GHz, #%: 48 GHz
Si-InP 2016 The Netherlands i 5 #R 28 WivE: 67 GHz, WINE: 0.7 A/W
2017 Japan BRI 9. 2.2 GHz, WHIZCE: 0.09 V-em, EH: 3.1 dB@32 Gbit/s
2018 Belgium AR O 20 ﬁinm%;n{Sﬁ ﬁﬁﬁ?g 10 B, BRI 8 mW, A
2014 USA AT il 212 H#9E: 5 GHz, Qfii: 14000, EIRMIESCE: 3.3 pm/V
2016 USA G WoE: >8 GHz, FJHE: 2.5V, fHklk: 13.8 dB
Si- 2016 USA ] il 7 06] W ~40 GHz
LiNbO3 9018 USA g7 M9 100 GHz, “PERIE: 5V, Wtk: ~30dB
2019 China A A Wi%E: >70 GHz, FPHIE: <74V, . ~40 dB, #if: 2.5 dB
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Fig. 18 Hybrid optoelectronic integrated between the InP-based IQ modulator and the driver circuit based on wire bonding!

(b) Detailed view of the chip
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