X 84-21-2 -8

vhaz ogd W AA Aol PN A3 ofol&el ol el
%_

(Effects of Mask Misalignment and Crystal Defects on the
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Abstract

Breakdown characteristics, specifically, soft breakdown phenomena of the PN junction
isolation were studied in terms of their dependence on the mask misalignment and the amount
of process-related defects. Varying the distance between the buried layer and the isolation
by intentional misalignment of the isolation mask had no effects on the soft breakdown pheno-
mena except for the change of the breakdown voltage. The soft breakdown phenomena, as
characterized as a state of excessive reverse current below the breakdown voltage, were found
out to result mainly from the oxidation-induced stacking faults (OSF) introduced during
the fabrication process.

1. % E o} (breakdown voltage) & 7} o} g,
slo]Za} A sz ol AzolA sztel 4z Ale]E
A7ldez 3#A77] HE PN A ololEayol A
(PN junction isolation) A& o & FAZFe 3}
vholch, olelgk A3t ofolgaolMe] 2 AYE 3}
71 il Aol g8l AjE ol4ke] g

% (epitaxial layer) & A A3 Fol 1 27]

o e

f2~s

e, axtel Mzl FAZE HiE AL otelE
#lol Al abx (mask) & & (align) shedl] 71Ee] 5
Eah o ofqlZ& e (buried layer pattern)e] of¥

ool WelAY Zwez o F(el2E A o F (pat-

tern shitf) olati. &k sl oz s, o|AL 7|Foz

*EGE, WEEE TR o] olol&allo]doll W& ZAA =AY FolwlzAl 5

(The Korean Institute of Electronics Technology) o 84 Hdqlo] uf§ wrotx| A} A7) H<e] &£ E (short)

BEHF 1984 28 1H 7b dojubAl Heps HeoleplY

(% A E BBR#E 828K J42A SN 8216 w42 Az FAHF PN AT 2o 445
02 o|foizE.) 2] 7tA A3 (defect) Bolvt B+ E9 4% F (preci-

ofolgalold mhaz g Haisiele o 4ASl WS



48

pitate) 52 PN el &% Aghg HA (bulk) 3%
At olstz wtEA =W, ol 3 EF A& (nonuni-
form) ¥+ & AlullFof o El %] (avalanche) &2 A
g ol dhell A LoLﬁl 2 Aulgk 24 AF(reverse
leakage current) 7} 3 2A &, A ZE (soft) F8
ko] gojrtA 5.]‘4 o2 ek

Aa7A], ofe] 7tz Agge] PN Ay L9 A
71d EAdel mjAlz o gl el B AbghEol
Al AFH sF UL AH Y ololdale] Ao M
&4 Aol &t T o} F v Fd AAe|ch

B oEpeldE, otoldlold o Eel £ ohg)

% oldEE (island) Abololl Hohg ol Flg wlgf
e -V E4E ZAde], AY  oholdalolel
B4 A4, 5 oholgalold F¥ AU Y+
Aol g up2z 2 e (misalignment) o AA 72
e d¥E zAbsk e

oI. m& Hi&
AHE g AlolH= v A o] 8~150-emal P& (bo-

ron doping) #eol# 244, A A wist(crystal orienta-

tion) & (111) mlo 2 X (110)¥iske 2 3~5° skl
ot
o 7]oll, Ayl wlolZa} AA 3z Az el

wta}, Akl 3 5l AbA Az 2bed (photolithography)
& A, wlidE a4t B ool Feo Ay, asln
otel&aleld 4t T4& HslArh

Abst 332 A8l AFSl(pyrogenic steam oxidation)
4 (1,100C, 241787 T.C.E. 4k w4y (1, 000C,
8417 W&atol 10KAS) 4bstmr g &4 staich o
&9 gale As- % ¥ (spin-on source coating) ¥
Woz 1,100CAM slglony, Anxor HFY A
o] (junction depth:X,)7} 4 gmelil, #E =} g (sheet
resistance: Ry) Zte] 14Q/07) ==& 31t o F
A xo 74gH(80 torr)ollA, SiH,Cl, 7}~2} PH,
7tA% Abf£3sled, CVD(Chemical Vapor Deposition)
o Ak N o=y Zof v]Ag g
2 1Q-emoli FA= 10pmolAct, ololFaolyd ul

225 g 4 & slolne] Eall Alo]=(flat side)s}
Hehgh wpako gul ol Ao g AN Y} o)A

(111) sl o] & Abg3stod ool 28 HAHE w,
wq]& el o] o|%E(pattern shift)& Feh Alojz o 5
#gk heko gab Yofrhy] mjFolchiti ofojdael 4 3t
Ak ZA L. boron nitride (BN-975) gle]3] & A}-§ 3},
A AHolsl 12pm7) HEE shdch

olg} o] dlod A AH A5 vl FRE 231
7} el

Oh

1984% 385 BTFLEEHE HF21% F2H

2

BURED LAYER

PATTERN ST "l MASK MISALIGNMENT

P SUHSTRATE

3. A" Agd] g 2

Fig. 1. Cross-sectional view of the specimen.
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Fig. 2. 1-V curves showmg the breakdown char-
acteristics of PN junction isolation; (left)
observed from the curve tracer and

(right) schematic.
(a) Typical I-V curve.

(b) I-V curve showing the soft breakdown.
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Table 1. Effects of mask misalignment on the

breakdown voltage (BViso).
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Fig. 3. Photographs of the specimens after and

before isolation diffusion process(sirtl
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(a) After isolation,

(b) After isolation (higher magnification).

(c) After epitaxial layer growing(before
isolation).
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