Wi0H W ¥ 5 & % ?ﬁ Vel. 10, No. 4

1989 £ ¢ B CHINESE JOURNAL OF SEMICONDUCTORS Apr., 1989

HREEPHEFEAGME HREM B3

F B # F 4 %

(ERAPEAMERLRE, HRALHAR)

»ER IH K
CREMERMOT A0 ChEMBESKET LR
1988 2.1 298I

BB R T AR Y RN RS (X-TEM) J; HREM Fioc#83: i 150kev,
Fik % 1 x10%em ! AT EAR, ERBBAN, BBEERTLUT 1100 X 4574 Mm%
1000 A RS, ERESREXWU RN ENAE. EHEXAN, ZEEXERXRATG
Ga: C1EERROUEREE. Sl ERRNERA, S TERR Y, ERAK
HHPAHRE. BEFESX, 1N ERBEBFRA, TRERK, 311 ERBEERA,
BENSEE kv, | RTEk AR B HR/N.

-. 3 ¥

AR B BB B B R S B E R AN ES, BT EARRE
BTRAARY. AEFEARARTEAA ~ERBOEMETEANLSGhERE
R h R —BEK i NTik ke SR S, BFEARARNT BN, e
KANFAHHEFEANYELIBNE TR, GEAETOSRRBEUEETEALE
o e O 6 B, BV S MG RIS R B F i AE—F R BROEEIRESY. ROF AR
SBEFBMAR (HREM), TR THETEAN S BSERS, MH3IRAOREREY

HAREGE T —LURTAERLOER,

—.R2 B £ #

AR T AR 150keV, FIE% 1 X 10%em™, BEXNZER. FHAHERE
(100)BEFr. BFEAR, REGEALE., SOHABERARERER JEM-4000EX &
Sr¥E gk b BT, NBEEL ) 400kV, I GRS EIER (01T) M, e, - SRAC01T) )
AL, BeiEgimEER (200) 1 (022) MAYARBER TR, H¥RAHEREIBES 514
0.27nm F10.2nm, BT MEEERE, HREM ROURE A ERFEOZ RS, AfER
BepEfERBE P R A RO A.



+ B B HRREDRN TIEABRKY HREM % 277

E.E XMW R

1 R(0O)EAS#EFEABNOIDHNERHER®. REFEAG,BRNH
AREFTHEDES AT, 1K 8E,FES% 11004, BTFENRG, XX &
BEREHRKE, BUXNIER,EEH% 100048 £4, £HYEE -2 MIBSEE, K
R~HE%/NT 1004, HIIKEE% 3508 £4, REEARBROMAR, BIVK
HEEAEARKA, BTHHERE, LI XEARRS IV, PESEERAZE
—B. ME 1 hERE, -0 RI-1RE, PERSEEX AEFRNSESHRB S,
RIVVEMAE, BRORIBA% 1508, BHBRLAMS RN, RENERX 2 AEE
AR, ANE S EXEE. SEXARENEFEEFEE SR (LE 2(),

A2 RRETFEANEENOIDRANESBARK™. S 958 1 hRENXEE
SR, BREBEDEBRKERIS RS, ROTHE—SH LI KRS %{311 }E s/
{111} BREEE. DIX%H, SRBELIREANERX, NEERE 6004 £4, B
- (BNERER, EFELEERFEL, WA BEREHX, B2 6) ERTHINE
GI)RE OB, ZHERAPEFERNECGIDRE LG, XEFESREKE
FREFBIBRBA AT BERR % {311} GRS,  Tsubokows S™3HiX kMR HHT T
BOFMETR, 3 A EALN LK P IREBH HREM R¥ET THEU, NN ANERS
B2 ()REA—TN, NBHY: ZXHH, {311} EEEHBEL% 10%m™, KELM
100 A, R AW RIEE492% 20 A, 78 1T X b, {311 VR a0 25 43 75 ZERE 32 1 4600 &
i PAZ E R4,

2 (b)F1 2 (d)th, AIMWEIARA{ 1 ERBRE, SN ERIERKBSE
Brh, WEE % 10%m™, KB 50—100A, ZFiER-BARREL, THNEE TS LEME—
B {111} BREH. EX—BEXH, BAXRERINV REE, L5825 as%

HISEZNLENDMOIDESREENZ LT . &

& 2 (d)hifisk b H, WG ABBRHA, (O1)FH s
TR, BRI S IE LRI — RIAGTS , G -
B BRA, S ABIARGBE S, Bk s, —
(1) 5 ARE, AT R KB AR, XA RARE S ¢

Coene FATERXAEE GRS THEABERARESHHN

1 [~
FMERNEETRB. FAARNREERANLB ‘ 7
EVRAMKRLERX, ERBEENEEHEMZE {111} E

L ROMESRE SRR, FEBOH AR HRA(011), Bergers’k &

abb——;— (011) REFL, TNEERBEENALE B3 ODRANKEAGSRE
SR PO ¢ O MR ER R RE
{M1YEL, WRTSSOMEMNE. B3 2L01T IR DER RSN E &L 2R

* N LEKL
* M2 LEKEL L,



278 ¥ 8B &k 2 #® 10 %

BRRE, K—&BRS0FRAN ST, BRARHVAER. HS5ERALE
RO RS SRR E A2, A BEROR, AR EHNE&SERERTFO=
£, MVEER. X VEREESTER- 28R EORUAREE, LHERER
AR MR M D . RIER BB KRR T ARES 2 (AR 150keV, NI 1 X
10%m™) FERERUKE, HEKHMR: £ LI KASXRFER M EREE
X, R R, LA RKOTFE.

A 2 ()R NXKAEABARR R, £X—Rh, AR EEBR G EREHEN. A
BARNEHD>RRTATF 100 gARK, I FRERRASEAERRARZS—H.R.
MAGEEETFEAE, FRXPARBOBS MNIEFR. TFE, Bk RRLRA
ERES MERARE, —EFA NSRS TR R, KR H TR R RS R
RERAFE.

T ARAGT , BAHE b= R85 0 B 5 T REHOS R ch i R BUR LG,
W sz i A\ B T R A FEHE S , i SR R b R, R AR R T BT
BT RSB ART 5REET HOEIER, B RT BT RIETARRRKE
BARTRT b, REGRY B RAS WK, REFRRTLTALRESR. R
S MM BT, IRE R R WSS ER, W AEK h BT A4 R K E T R R
BEELERIHHTRAH. NURERE, HIhRBHRLGKRKLB1EREER,
(I BEREER, 82, (11 HEREHE, G ERER, S8Rk 2. X—5%H,5
BRI ROBSNSHREE FAM, Bk, FENBERBEFBERL{311)1Ek
MR, RRR VRS, FEET RS ARBENEE.

g BRI, RAR AR 150keV, FANE | X 10%m™, #1001 RS 28
FRARR BEAFATUS%: SEARBEHELR, FRX, RERARKRTE
BER. MR XEERMEN P RR R EWIHAE A LB R SNE T, RIJEE
AT

£ % X W

(1] ARFEAE, “HFEARBSHER" LM R, 1982,

(2] FELE,“WTFEAYDA"EETIHRM,1980,

[3) E. Myers, G. A. Rozgonyi, D. K. Sadana, W. Maszar, J. Jwortman and J. Narayan, Mas. Res. Soc. Symp.
Proc Vol. 52, 109 (1986).

[4]) Z. Lilietsl-Weber, R. W. Carpenter, and J. C. Kelly, Mas. Res. Soc. Symp. Proc Vol. 52, 139(1986).

[51 Y. Tsubokows, M. Kowaboka, H. Endoh and H. Hashimoto, Proc Int Cong on Electron Microscopy, Kyoto,
953 (1986). ' '

[6] W. Coene, H. Bender and S. Amelinckx, PAil, Mag, 52, 36% (1985).

[7] K. B. Winterben, P. Sigmund and J. B. Sanders, Mar. Fys. Medd. Dan. Vid, Selsk 81, 14 (1970).



-

LIl ™ B FRAREGETIEABRKY) HREM G 279

HREM Study of Defects in P* Implanted Si

Yan Yong, Li Qi, Feng Duan
(Laboratory of Solid Stote Microsiructures, Najing University)

(Depurtment ot Physics, Nanjing University)

Sun Huiling

(Center of Microelecironics, Academia Sinmice, Beijing) .

Wang Peida

(Institure of Semiconduciors, Academa Sinica, Beijing)

Abstiract

By means of cross-section transmission electron microscopy, the microstructures and de-
fects in P* implanted Si crystals are investigated. P* implantation with energy of 150 keV and
dose of about 1X10"” cm~* was done at room temperature. It is found that there are an amor-
phous. layer 110 nm below the incident surface of specimen with thickness of about 100 nm, and
two imperfect layers which are full of various kinds of defects located symmetrically on each
side of the amorphous layer. {111} stacking faults and stacking fault tetrahetra are found near
the amorphous layer, and {311} defects are away from the layer. The interface between the
amorphous and the imperfect layers are rough. In addition, some other microdefects are found
to be randomly distributed in these two layers. But the crystalline substrate still remain perfect.
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