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Fig. 1 Block diagram of the experimental apparatus
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Table 1 Laser parameters and experimental samples ‘
A Output power | - Mode of Sample preheating Number of
No. Laser mode ) :
(nm) (W) controlling | Temperature (‘'C) | Mode of heating [samples{ ¢ 9mm)
' transverse continuous . o
1 10. 6 500 120 resistance 100
mode scanning
discontinuous )
2 10. 6 TEMoo 100 i ) 50 resistance 50
I ) scanning
manual
3 10. 6 {TEMy, 50 50 resistance 50
control
' manual
4 10. 6 |TEMg, 30 30 resistance 50
control
2.1 PFHHFRR

ERHHCTFEGNEZERAREEERRA S RERE, ENMELEFRIIARER,
DE AR OHEREEDTHM. RITKA MOS MRk ot i ZERE T RO IR K R

FEERRL HE R TR 2.
Table 2 The life times of minority carriers affected by laser-hot curing
- Serial number of samples | 1 2 3 4 5 6 7 8 9
LMC |Before laser processing 8.6 8.0 6.5 2.4 3.8 7.5 4.3 8.8 7.8
(s) |After laser processing 50 35 25 9 21 7.0 |15 © | 65 -31
| LMC. Lifetime of a minority carrier (X107 %s)
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Table 3 Measured concentrations of impurity metals by activation analysis of neution

in Si wafers before and after laser heat processings

Quantity of metal impurity (atoms/cm?®)
No. With laser heat processing Without laser heat processing
I Cu Au Na Ir Cu Au Na
1 .0 102 9x10" 2x 104 5X 101 12,5X10%]2.1X10¥[3.0X10%|1.6xX10"
2 1.5 10 2:1)(.10” 2% 10% [ 2. 7X104|2,8X10%]3.8x10% .5X 10
a 3- 5x 10 .3.5><1012 1.5X 101 [ 4102 [3.5X10"[3.2X10" | 4.7X10% |2, 0X10"
4 Fo8X 10 | 1.2x1012 1 1.8X 10" | 9X 102 | 4.8X10M|4.0xX10"®| 5x10* . 410"
5 6107 | 6.5X10% | 1.7xX10" | 7x10% 5% 10" | 3.5X10'% | 4.5x 10| 1.8X 10"
6 , 9X10% | 7.5x107 2.0x10" | 8x10* 6< 10 5X 109 | 3.5X10% ] 2.7X10"
7 7> 10 8 10 1.9 10 | 5X10Y 810" [ 3.7x10"|4.0x10%|3.3x10"
J

3 BOLHALFEYLE T

TERE G B AE PSR RIE T 29, I T —ERBUF ™ 4 T RS R R, 28
e bk T2 rp s 4B AR BR , H AT R A ATRERY . A0, AMTIRE “sh s ig " W& i
% TR AR SR K PR A R KSR B, B Lk B sl BR S R TR X R B i 7 A A SR e EF
TEEE .

LW B GRS @R R RGOt RE R SRR B M R R R R B B &
W, Fok A R A T R 7R 1071 s ¥R AR, BOE B A RREERT RIE R T UE . UKL TE
B BR8] PO, BT LA SR AR IR TR L BE AR B R, R LIB 45 Sh IR B9 fE BEAE 28 M IAE , 1
AR Th & . RELTE AR S T IR E B TR

C.DQZQN_QON_"DF
adt

A4 C,D B RHEE M ERFERE.T NG F PRRE Q0 A Qo 7 H A & IR WA
MENINEEE . F AR RE, HREXA A

F =kJT + C « DTu (2)
A r HERHHRESE u Y BEYEHEHEE . BV EGAESE RN TREE k=
KT, %E T NER EFAEF] 1700 K B, #% SR VE— N RERES  HE U i &E X
A

(1)

A

T — T, (3

k(T) =

L A=299W/em®, T, = 99K,
KT ERIER AL, RO1B R — 4 G HER > B R EE (B, QD Tf/HR

dT
at

c.pdl @—ik(’r)

at d:z 4

]: Qin — Qou



8 B4 RE L BEEN MO B KR 691

FECD RAFRIEF KRB F TR, R AR AR, 7T LR B S B 550 48 1 14
B 7 07 G AT B 40 0, AR A ¢ B0 6 A BRI 2 ) 5 BB PR

b= an‘ exp[— kHTE(ﬂt’ )]dz’ (5)

A ks g Botzmann 30, B, A FE B &4 U (1000 77 ] Y BLTE B B. = 2. 35V, b= 3.2 X 10" nm/
s TRBEBRE " B AR R R ARG

4 BOEHALER R A S

He I R A MOE AR A RA A R R 2 RN, R0 7E DB SR BN T
X RE ZARE AT TR SR, R TR ROR .

AL L YU 10 FiE R 38 . vt PR T 28R, XMt G 1%
FTBRLFHBESH . Rl HATHaieRdG s EU RRERE, 27InE 4.8 5/
B2 fm. B2 Faflle AROERACE RS RZFER L0 o RBFTHOCHAL I
b R ZFR L il 28 . DBl 28 BT LU v 0 I et (R 22 R AR R R A 2(ad D, i i i 3 e
(BB AUl 48 1 TARIRZS) RZFHHERBRIE 2000, REWIC L EH F R TR EMZR v
B B R, BRI DA R TR WO A SR R R RS e & o, A B AR 7E TRAE A
AR, X ARE TERERET, Faic, E T T 88 (AU & (U8F # al FE4E .

Je = 200 mA

8 a b

I (mA)

1 1 Il 1 1 ]
2 3 4 5 6 (V) 4 5 6 (V)
Fig. 2 The volt-ampere characteristics of transistor wafets

(a) cold-measured curves; (&) hot-measured curves

Table 4 Comparison of transistor wafer before and after laser heat processings

Serial number of samples 1 2 3 4 5 | 6 7 8 9 10

!Before laser processing 15 | 18 11 8.5 14 10 12 9.6 10 11.5
LMC

After laser processing | . 37 ‘ 28 35 10 36 34 34.5 19 31 30.5

LMC: Lifetime of a minority carrier (X 10 °s)
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Table 5 Comparison of main wafer parameters before and after laser heat processings

Serial number of samples 1 2 3 4 5 l. 6 7 8 9 10
Before laser processing 61 | 65 58 57 57 64 56 63 64 66

BV
After laser processing 88 72 75 86 90 82 78 79 84 92

BV . Breakdown Voltage (V)
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Experimental Study of Hot Curing of Si-wafers by Laser

Cheng Guoyi Cheng Nianpin Kan Chengxia Hu Zongfu
(Hefei University of Technology, Hefei 230009)

Abstract In this paper laser gettering technique is introduced. Its principle is analysed and
some experimental results are presented. This technique is now on trial in a transistor’ s
production line.

Key words laser gettering, semiconductor device’ s base, P-N juction, thermal property





