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High-speed technology of InP-based transistors for beyond 100Gbps
communication systems

R 2 Rt
Takuya HOSHI '

T BAREEEFERASH NTT SemEET /1 AWF5EaT

==
Yuta SHIRATORI "

N
and Hideaki MATSUZAKI'

s

I, ToT, AL, B EREES & W o o AN 25 L7c k2 27 770 r— a U OIE R EE S D
WG, MERRSCREEANI T 5 MK - REB(L~OHIFIIRE E D L 2AZH LR, 2030 FFEHICKEIT 2
beyond 5G A TIE, 100 Gbps Z 8 % % K 9 728 5 K E 2 2T 5 72912 300 GHz # OFIH & 187E S,
T OFEBUNIHIAHIR CEERTRER IC L ZDOHKBERTHDL N T VA NULBEARRRTHD, KfF
TiX, COXHIBRBEHRICHIT R T PAZE L THER InP ZMEZ AW N T P AX D 9 InP
BT OGN R —F N TP AR T D RFEIRE IOV TR T 5,

1000

- - Emitter size: Emitter size:
~ 900 F InPrHBT [5] INP-HEMT [6] 40 & 0.24 ym x 7.8 ym 0.2 pm x 4.0 ym
2 [ Jo = 18 mA/pm2 Jo = 8 MA/um?
o 800 F ° Vee=1.0V U Vee =10V
< 700 F 30 [Fz1] AT o
& 600 f = 962 GHz
= 3 \ || \
E 500 A \ =
s 200 .% 20 813 GHz AN
2 SiGe-HBT [7] G ‘ RN
® 300 ¢ . fax= 5N 476GHz .\
5= 200 Si n-MOSFET [8] 10} 286GHZ % N
100 F GaN-HEMT [9] (@) (b)
0 — : 0 . N . M W
1 10 100 10001 10 100 1000
! 0.1 0.01 Frequency (GHz) Frequency (GHz)

IZyHiE, ¥'—ME (um)

KHE N T VRS O FEFAAGHETE 3 5 GaAsSb % type-Il DHBT O & J& i 454

Abstract

In recent years, expectations for high-speed and high-capacity wireless and optical communication systems have
been increasing because of expanding applications such as IoT, Al, and autonomous driving. In the beyond 5G
around 2030s, 300-GHz band is a one of the promising way to achieve transmission speed exceeding 100 Gbps. In
order to realize this system, ultra-high speed transistors are essential. This paper will introduce the latest technology
trends in InP-based heterojunction bipolar transistors, which is one of the promising transistors for such ultra-high-
speed ICs.





