journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol.11, No.10, pp.796-803, 1998.

Dol x| B2 o] 2F ¢

2x-d gtoll cif

26t @A 2 A
ol

11-10-8

ol -Hl

5

r

A Study on Secondary Defects in Silicon after 2-step Annealing
of the High Energy "°As’ lon Implanted Silicon

TA, FAET
(Sahng-Hyun Yoon, Kae-Dal Kwack)

Abstract

Intrinsic and proximity gettering are popular processes to get higher cumulative production yield
and usually adopt multi-step annealing and high energy ion implantation, respectively. In order to test
the combined processes of these, high energy ®As ion implantation and 2-step annealing process
were adopted. After the ion implantation followed by 2-step annealing, the wafers were cleaved and
etched with Wright etchant. The morphology of cross section on samples was inspected by FESEM.
The concentration profile of As was measured by SRP. The location and type of secondary defects
inspected by HRTEM were dependent on the 1st annealing temperatures. That is, a line of
dislocations located at 1.5um apart from the surface at 600C Ist annealing was changed to some
dislocation lines or loops nearby the surface at 1000C. The density of dislocation line was reduced
but the size of the defects was enlarged as the temperature increased.
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Fig. 1. Flow chart of experiment.
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SRP for ion implantation followed by
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for p-type wafer.

798

LA Hd o} RFYF 204 A E)——g4H, A G

detda gich ageA debd dgdols) Aojst
Bt2 QAo 7)AF FHojch

a9 4€ 294 9AFY EARIY ©E ¥y
olth. 1 FHE HY o2F UL A FRL A%
7t B3RS B2 2R H(grain)e] 2717t B3

Carrier Concentration(cm~)

Carrier Concentration(cm -3)

10%

1o L

3

10m

1on

10V

10"

4 oi‘

10

E | -@- 800°C, "As’, 1.5MaV, 1x10"%em?, opi
—8— 800°C, ®As", 1.8MeV, 1x10"cm?, p-type

-
vy

-
10“ ;.
1017 ;.
101. ;.

1018 ;.

101‘-.. 1 a1

Depth(um)

—8— 1000°C, ""As’, 1.5MeV, 1E18/ont, epi.
—&— 1000°C, "As’, 1.5MeV, 1E18/ont, P-type.

Depth(um)

2" 3. 27HA] flo|He o] &FUF 2uA EAE

Fig.

ZZ1A o] SRPE A WA FREX
(a) 600T (b) 1000T.
Carrier concentration profiles measured
by SRP after ion implantation followed
by 2-step annealing for 2 type of

wafers. (a) for 600C (b) for 1000TC.



s Ags AR AL B £ gsled, oy
golH7t  p-type HelHEd FHol v} AR
A7 & £ e A dEEAdoiH drEE,

Har: 9213 AE9U=7 B¢ W AAY 279
o ol Fdsl Aok o] RE A FHAHNA
Az 22 (vacancy) 7t HEE B ©E 94A=Z )

(a) (b

A 4. 294 XIS deld THE =A
Wright2Zt% EAZH e ddgye B
FESEMAY. (a) dBgd + FUAYS
700C (b A58 + FUF + 700C.

Fig. 4. Surface morphology observed by FESEM
near surface on the cross section of

o @

+

the silicon wafer after 2-step annealing
followed by Wright etching of cleaved
samples. (a) epi. *+ no 7007C
(b) epi. + no imp. + 700C.

imp. +

799

A7 A A Y88 =T Volll, Np.10, October 1998.

(c) (@
ag 4. A %
(c) p-type + FYJ%ZE + 700C
(d) p-type + Y4 + 700C.

Fig. 4. Continued.
(c) p-type + no imp. + 700C
(d) p-type + imp. + 700TC.
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HRTEM micrograph showing secondary
defects in epitaxial silicon implanted with
As, 15MeV, 1x10"/cm® followed by
2-step annealing. The 1st annealing
temperature are at (a) 600C (b) 700TC (c)
900°C (d) 1000TC.
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HRTEM micrograph showing secondary
defects in 2-step annealed epitaxial
silicon. The 1st annealing temperature

are at (a) 600C, X3k.
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