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L Infpftdfttn
To meet the rapilly gowing d€mad fur higft ryed and

broadbmd fter optb onrqmfr:ations irchding OC-768,,

tiPSased e\rice bchnolory has becone inAiryeroaUte. As

IffiaAq/InP hetercjuncfbn bbolar tmiston (IIBiI$ harrc

exelknt pfiWerties, srch as ulfra high ryed and b\r pou/er

mmryUon, the InCnAqtInP IIBTs are th most promising

cmffiare for the appli;atim" We aid to dwe@ a frbrication

prcaess of tbe IIBTs *ith hig[ uniformity nrd high yield for use in

40 Cfi/s fibuopic applications. Sef-a|ignd frbrkntirn prcoesses,

srl as BMOSA [1] ned many ebhing ses" To siryli$ the

frblkatftn prooess, we have &vebped a simple seFaligned

prooess ntilizing an overtuqg n€sa profle. This pooess e,nabhs rs
to fqm a fttrrolv Wacing betq/ee,n the emifier oontactrrrcsa ad the

base ehcnods rcsrltiqg in very higbqpeed operation and exelled
uniformity.

L llBThffiftmandmeamremt
Fabricatimof self+lignenIIBB

The qih:rial layer sfructrue of InGaAs[nP HBIb is tabulatd in

Thble 1. The thickness of the InP €mi$er is 10 nm. The thin emi$er

hyer acb as a passivation layer for tb srrhs of the exfinsic base

regim [2].The InCraAs base lap,r b a Cd@ laler (aH9 *1
with a thifu of 50 rrm Tb sche,matb qos"sectional view of
tbe frhicded HBT is shoum in Fig 1. TVe have &vel@ a simple

seFaligned prrocss using an overhuqg mesa profile. The first $ep

of the frhication ploess is th fonnatim of e,miner enffi mesas

uing an IiiN film as an etching ma*, whbh is perford by ody
wet chemftxl etctring The etchan$ are H3POa:IIzO::IIO and

HCXd{p rystems for InGaAs md [rP, rcspeaivety. Th InGaAs

overhung mesa prcfile is confrolled by th omposition of the

etchant and etchiqg tine. Folb\iling tk' base nresa fornation by

wet fuical etching ohmic elecfiodes of Pt/WWfu arc

qrqporated over th base and emitter ilpsas. Tbe elecfiodes ue
sepaxated owing to the overhung emitter oontact iltqsa. In ftis
setr-aligned proffis, the distance between the emitter contact nresa

and th base rehl is Fecisely &termid by tbe thickness of the

emiser mtacl layer, The crcss.sectional SEM photograph of the

EmifierContd

Fry; 1. Sfuic crms.eoainal vieu' of tbe ftrftrmed hPAnCaAs HBtr

Fryz.SEM phogrqh sbniqg a crs secim of an mifier q1ion

emifier region fu sbum in Fig Z \\b achiwd a rurxlw sryaration

of 0.15 pm between tbe base effi ad th 250 nnn thick emitter

contact as furvn in thefigure

DC chara.cwistics

Ttre frhricat€d lfiil$ whbh have reclangular €mifiers of 0.7X

5.8 pnz, shoured an average crtn€nt gnin of 279 at a mllec*or

Th&h 1. Lalrr sfitrchre of th HBTS
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Emittermmct d&CaAs 2m si 2.0wr9

Emifiucry n+-InCnAs 50 Si 4.8118

Fnifie( n-hP 1,0 si 4.08+18

Base p*-InCnAs 50 c 4.ffi+19

Colbdor n'-InCaAs m Si 5.0E+16

Snbolleor n+-IfnAs 3m Si lOE+19
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cun€nt density of 1X ld Nof.Th standad dwiation is 4.0 over

a 3-inch diameter wafen We obtaired very high uniformity of the

emifier size evenwith wet che,mft:al ehning The stadard deviation

is mly 0.L ;rm2, whit* resuln in exellent uniformity of the

charariled$ks. The uniformity of the orn€nt gain wer aL4x4.8
ttntt2 reginq vihich was evahded by msuring IIBT array

msistiqg of two 0immlonaUy armged 26X57 (1,492) HBTb

with rcclangular emifiem of 13X5.8 pmt ls shown in Fig 3. The

average orn€nt gprn atJ" of LXtd.qycnn2 is 39.9 and ib stadard

eviation is only 05. Thi,s demonsfrafies that we can frbricab.

WlCswithhighyieH"
RF chwactsistics

On-umftr $parareter measurcrnenb were performed by rrsing t
llGGIIz net$mrk mtltrr," fhe @n&noe of the oment gain

oltofi tequ€nsytmd naximm oscillatim teque,ncy/,*ron the

colleor oln€d dffiityJ" at a fixed €miner b olleclor bias of 15

V fq a IIBTwith a recrangulan emifier of 0.7 X 5.8 pnf f pfnea n
Itg;4. The maximumvahrc of.fiadf,*,arc?3.L ad 280 GlIzatJ"

of 43 X ld Nd,reryectirrcty. Tk unifmmity of.f'adf,*,o\rer a

linch wafer is excellent The nrmber of the te$ed IIBT is 110 ad
fte smdard derriations ae mly 61 Gllzand 69 GHlrcryecrivety.

From tbe $pcmeer meaffi€menb' we extracied &,C;*dC6",
as 12.0 Q, L25 tr' and 35.0 q rcspedhrely. The total delay tire

T n E a fimction of inverse mlledor curent 1/Io ufri(fi is given by

eq.(1), bsho$minF€s.

LT
T". =tlW, = ?(Co, + Cu") +Tb +r" + C*(R" + &) (1)cc ' " qI ,

By exfiapolating the liffir rchtbnship beturcen rn d UIowe
obtained fte bhl trffiit lfu, T6+ r" , as 0.41 pe

3.fuirdon
'We 

have dweloped a simple seHalig@ prc@ss dilizing an

overhrAg eminer aonhd mesa profle. Wlth this procss, uE

rchiwd a niarrcw sepmafim of 0.15 F.m betqrcen lhe emitter

td mesa and base ekctodes' as well as a highf df*,otZJt
GI{z md ?fl GW reqpedively. We also obhined a very high

nnifumity of fi ad f,,* over a &inch dimeter wafer Tbe

rcsrln promlse a high yieH of 40 Cib/s optiral ommunications ICb.
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He. 3. Crr€nt gain disftflrulim dJ" of 1"0x 1d N& wq aL4x48
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F.tr; 5. lbtal &lay time ro pbfied as a fffii<n of iwerce olledor

ollred.
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