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Abstract

Annealing behavior of native oxiside and crystal growth in poly-Si/SiO,/subsrate-Si
were investigated by means of high resolution electron microscopy. The grain growth and
crystal orientation between poly- and substrate-Si were affected by the doped imprities. By
the doping of either of As or B, the grain growth and the balling-up of the oxiside were
enhanced, and an Epitaxial relation was prediminate. However, by the doping of both of As
and B, the grain growth was prediminate, but the Epitaxial relation and the balling-up were
supressed. From these results the reliability was discussed on the glass reflow model, and
the importance of the impurity segregation and the lattice mismatch around the interface was

emphasized.
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(100) H @ Si it Y =/ —12, H#55 Si 2L CVD T2500A DEE & THR L, 701,
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TTHEIOBEL 2 ZIEGR ORE BRI L B BET 2 120, HIRIESROBHEE G 55
WEOBEZITo 1z, 72, SiO, OISR L CERFAEOETL2BED D, BEREOLHE
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Fig.1 Macro-structures as-deposited condition Fig.2 Macro-structures in no doped (a), B doped
in no doped (a) and As doped (b) speci- (b), As doped (c) and As/B doped (d)
mens.

specimens after annealing at 1100 C for 30

Sec.
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Table. 1 IZ7 =— )V DOZFESRLO 110> ARIOFETRIFEE2RT o FHEmOBERICHRE L UL
BIKEEND 572D T — ¥ OEEHEIIA X0, As 2EARRE ClIESAOEAMEANEETH
29, TESYFY v VEHROBRE IFMEV, 6o T, R OMKALIZRERELK & WS 7
ThY, —FH, BRI 25+ vk HMERIZ, FEORE, BickRs 2BEemo
7= VEBLEET S LRSI,

Table. 1 Mean diameter along to <110> of poly-crystal Si before and after
annealing at 1100 C for 30 sec.
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Fig.3  Structural images at poly-Si/SiO,/single-Si interface before annealing.

7 == L&A D W T, Bt BRSO T % Fig. 4 1oR ¥, EEAKRU B
HEADHE (Fig. 4(a), (b)), SiO, ZERAL (ball up) LTHE D, *DEFEIIHIS0A TH- 7z,
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Too Eiz, REEFEOEI Y M7 A MEIHEL Tz, FICEHKENE LB 11> FECE
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Fig.4  Structural images at poly-Si/SiO,/single-Si interfaces in no
doped (a), B doped (b), As doped (c) and As/B doped (d)
specimens after annealing at 1100 C for 30 sec.
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Fig.5 Fraction of contacted area as a fuction of annealing temperatures.

—7%, B & As OlE 2 EA L 54 (Fig. 4(d)), BAMELRERRILIEEED sk o Tz, SiO, 1
10-20 A EE DR TH 273, KEITRT I &L, —EETRERLIEASDEFEEL 2o ZDOET TIE
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5o ZORABOHEMEOEMIZIB0C UL TRD 5NDE, 2D & S EMENS S, B & As O
EBEVNFET B &, HRIEBIFE s h2 2 EWRa N,

4. % =

4.1 HBREHNBERIIREZTENHE
AT, WFROBETH 72— L 2 REHRESTED Sz, #OBRERHMOMHE
Bk o TEZ oV, — I, ZRBOBEEEITHIRAEEBIC L > TRE LTI N B9,

poly Si =single Si

|

I
| =z
L ! 2
® ! o
% | i
< ‘ %

!
o i d
| o
i =
| =

{ | 1’

0 . 2000
DEPTH(A)
(a)
T poly Si {Single Si

|

|
| =
w | =4
O ! o
§ | w
< } Z
o | 5
| o
| =
| =

N !

0 1000 o 2000
DEPTH (A)
(b)

Fig.6 Calcurated depth distribution of implanted ion (solid) and
produced defects (dotted). (a) : As and (b): B
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Fig.7 Typical depth distribution of As and B after annealing.
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% Fig. 6 T, B 25 0HE FEARSD LR W0, £F25WEREEFDZ L, BETEO As IEA
BHH0D, SEROBRIEPEHRENMNHBERZS v, I, Fig 1R I e, AslE
ABBID BT EBSER SN Z e s AP TH B, OFERRETIE, WITHK e bR
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Tw Hifrans, B SRBABOTUBEMREEANEREORE CHT U LBEN LI L
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FEAISE R ERT 5 As, B, Pl KONGRS, SR, SAHRESCRTT 5 2 &%
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FEARDRL 220, BEIGELD D 255, As BEFEMN L ERORFEECHTL Twa 2 s
B TH Do FHEPHE O F— 2 1w £ 5 &, As HAT B OEESITR W0, X VEL Tl
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FET 5 O I 2 5 7208, SIFE TSI X 2 oW DERE TR, BRkbL 28
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