TAP CHf KHOA HOC — 3-1987

ANH HUONG CUA THANH PHAN VAT LIEU
PEN TINH CHAT CUA MANG MONG IaSb
CHE TAO BANG PHUONG PHAP BOC BAY NO

Pham Van Nho

I. M& dau: [0Sb 14 hgp chit dwgc coi 1A dién hinh khi nghiédn ciru ch? tao
mang mong biing cae phwong phap vat Iy. Nguyén nban la & chd hgp chit nay bi
phau huy va c6 4p sulit cac hop phdn kbhdc nhau nhi&u [1, 2]. Do vay khi ch& tao
mang t:0ag, sy thay doi thAnh phin s& xay ra & ci hai kbau bay hoi va ngung két.
B3 kiie phue sirthay 38i thAnh phin ndy nhim thu dirge mang InSb hop thire mot
loai cac bién phap cong nghe dic biét dda duge nghién ctru va sir dung. Thi dy:
bay hoitu hai ngudn In va Shriéng r& [3]. phuong pbap banhiét d¢ [1], phuong
phap L3 bay catod [5). Thong dung hon ca trong viée ch&€ tao mong hop chit
A"'BY néichung, mang mong InSb noi riéng 1a phuong phap b&c bay nd [6-9].
Tay vhién phurong phap nay chi khitc phye duoc su thay d8i thanh phdn & giai
doun bay hoi nhe thd phap bde bay tirce thei (bdc bay nd — flash). Vit liéu &
dang bo! chir khong khic phye duge sy thay ddi thanh phin kbi ngwng két. Sb
tai bGc hay khoi mangiam cho mang c6thanh pbin 1&ch rakhoi gid tri hop thae,
nhit la khi tiing nhiét d) ngung kél.

Cong trinh nay trinh bay nhitng k&l qua budc diu trong viée tim ki€m gidi
phap nhiun “hice phuenhwoe diém c6 tinh nguyén te elia phrong phéap b8c bay

nd thong thuong.

Il. Phueong phdp thye nghiém :

Hién turong tai b8 bay Sb xAy ra lién tuc trong sudt qua trinh hinh thanh
mang mong InSh. Sy mdt mat Sh li¢u ¢6 thé bu lai bing cachtao néntrang thai
dur thia Sh troag pha hoi? D& tra 1oi cAu hoi nay ching 16ilam nhur sau:

1. Tao mau.

Vat licn ban diu la bdt da tinh thd hop ch&tInSb hop thire. Qua trinh truvén
vat liéu vao noibde bay diroc thye hign theo ch& dé gian doan do hé th6ng dién
ter ¢o Ehdng eh® ty dong didu khién. Ch& do ngirng k&t dwrge kitm tra true tiép
bing may do do dav cong budng thach anh KHT —= 1 véi tu ke 4 kénh
TYP 1750 Von tdc nguag kEt cua cdc mang mong la gidng nhau vi duge ghi
lai & hinh (1),

Gas aag mong d roce nguwag k&t trén d€ mica & cang mot nhict-do la 350°C
Nbigl do nay nam trong vung nhi¢t do 48 toi wu [9, 19].
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2. Tinh eh&t dién.

D¢ linh ddng clia hat 1ai duge sir dung phd hién dé danh gia phlm chilt clia
mang mdng trong mbi lién h¢ voi ch& do cong ngh¢. Gia tricta Ao linh adng duge
x4c dinh. tir kél qui do d¢ din d va hiing 88 Hall (Ryy).

Cac miu co gia tri K thay ddi tirl dén 1, 6. ngung k&t trong nhirng diéu kién
gi6ng nhau vé nhiét 46 d& van t8c ngung k& vd A6 day dvoc do 6 v Ry
bing phwong phap thong dung trér: ciiu bu trir cao dm P 307 1. dong mét chicu
va nam chdm vinhcuu.

111. Két qua va bi¢n lugn,

T cac k&t qua thu dugce ching ta thiy d4¢ linh ddong pyp plhiu thude vao K
theo quy luat dwge chi ra & hinh (2).

Nhu vay trong nhirng ditu kién tire nehicm da mé i & trés ciiing ta phat
hién th&y su phu thudc linh ch#t ciia mang 1uSh vao thanh phln ‘At licu
ban dau.

Ta bi&t rdng d8i vai ban dan bop chill, sy l¢eh hop tade cang mot lic kco
theo hai hién tuwgng: mot (4 t&ng nong dO hat tai, hai 1la tdng cac sai hong cdu
trice. K&t qua khi léch hop thire do linh déng hat 1ai ¢l mang mong s¢ gium
xubng. Nhu vay nhanh bén trai .cue dai (h 2) iwong (rng voi trudng h(‘rp
lrgng Sb iai b8e. Nhanh hin phii cre dai tuong vog vol truong Lop luo'ng ca
Sh thém vao nhidu hon lu 'ng Sb tai bde. Treng bai trowong hop mang mong
thu duo: déu & trong trang thai léch hop thie, Vilugng Sh thi hte Hivac dint,
K lai tang !éu lién tue, vén & xdy ra truong hop cdn bang giva lrong Sh
t4i b%c va lwong Sb thém viee [ gid tri can bang iy chiing ta thu dvgc mang
cO 46 linh dong cao nh&t
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Kiua ning hién tal khong cho phép ti&n hanh
nhirng phép phan tich thinb phin tinh & d¢ truc

L2 ifp khang dinb tinh bop thire ¢ia mang mong tqi
// Y-\ di€m can biing. Tuy nhién cac két qua tinh tean va
H /g | ~‘.\} 80 sanh lai rdt dasg d& chiag ta quan tim.
' / \ Ta bigl ring xac xuil bay hoi cla vat lidu duge
R ; “ xac dinh bk brén thue [11]
i \ , , E,
sl / A W - fexp (w Kr)
V *
i Trong do f — 1'in 88 dao d)ng ctia nguyeén
y be mit = 1018,
i 5, — N#ng lugng lién k&t

K — H4ng s’ Boltzmann
T — Nhiét d¢ d€ (°K).
Ddi véi hegp <hat InSbdo su chénh l¢ch rat
4 ST T Ao+ lon ve dp osudtl (1000 1an & 675°C [1]) gitta Sb va
A [n, rén khi bi phan hiy, hiu nhu chi ¢d Sb bay
Ll hot, Vi vay khr ap dung cong thire trén ching ta
chi ¢in quan tAm sy bay Loi ¢ia Sb khi m7i lien k&t In—Sb bi giy.

Dira trén cic k& qua phan tich bing pho Auger thanh phin clia mang mong
InSh <o+ vat 1idu ban diu, [12]. Coéng thire trén cho chung ta gia iri cua ning
luomg lign két kha phu hep voi gia tri chuén [13). .

Trong cong trinh Aay. it phat tr luan diém cho rdng tai gid tricuc dai ena
do linh dong luweng Sh tiai b8c chinh blng lwong Sb thém vao churgta x4edinh
ducc xAc xudt tai bde va ir d6 1a nang lugng lién k&t :

E
0.230 = 10"3exp (-— = 6.2"1 )

E,== 1.68eV. .
Tir gia tri thye nghiém cbda ning lugng lién két tim duge, chungta ¢6 thd
dung d0 thi phu thudc xac xuit 14i b8c vao nhiét do ngung k&t. P3 thinay cho
phép xac dinh rhanh chong lwegng Sb bu thém thich hgp & m8i mét gia tri cho
truoc cua nhiét Ao d€ (hinh 3),

Ciing trén d3thi, chungtathdy

{nta)

g 0 ring nhiét d) wng voi xac xuit
ohe bay hoi bang 1 l1a 38(G°C. Trony

- " ” ““ %2 qua trinh ch& tao mang mony
! IeSb, nhiét d6 nay chinh lanhiét
1 do nid tir d6, hién tuong tai bdc

Sb ra khoi mang sé chi€m wu th&
SO voihién tugng taitao hop chit,
¥ i \ mang s&€ mat hgp thirc va phim

Nl chdt cua mang noug st suy gium
nhavh ebong. Nhict d6 tim duoe
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py nam trong ving gid tri thuc nghi¢m da duoc cong bd & nhidu cong irinh kbac
nhau, thi du (9, 16, 14].

Nhu vay chc két qud thu dugc vE nang luong lién k&t (bang 1) va nhict d¢
phan by hop chit cho phép chang 'a nghtring tai di¢m cuc duai cia duong
cong pbu thugc py (K) luvong Sbih&m vao va tai b8c cin bingnhau va kbaning
nh4n dvoc mang InSb hop thue la c6 co 8d.

Bang |
Phwong phap va ngudn Nang lugng tién két |
\ai liu E,(eV) !
J. Chem. Phys. [13] 1,65 |
Phd ké Auger [12} 1.56 |
Phuong phap ctia cOng trinh ‘
| nay | 1,68 |
(B&c bay nd gidn dogn thanh ‘
pbln thay ddi) ;
l

KET LUAN

1. Tinh chét cia ming méng InSh thu dugc trong phuong phép boc bay nh
phu tbudc véao thinh phin vat liéu ban diu. Vé mit cong ngh¢, bién phiap pha
thém Sb cho phép nang cao phim chét cia mang mong so voi phuong phap
thong thuong.

2. Véi phuong phap «b8c bay nd gian doan thanh phin thay d3i» fa cO thd
xae dinh dwge luong bu t&i wu 42 dat dwoc mirc d6 hop thirc cda mang mong
Pong thol phuong phap trén cho pbép ching ta ch& tao mang mong & didu kién
gin voi cAn biing nhiét dong, va xac dinh vOi do chinh x4c kha cao (41 cho céc
yéu ciu thyc nghiém) ning lrong lién k&€t cta cac hop chdt twong tu InSs:
Al BV ..) ;

Tac gid (r&n trong edm on gido su ti€n s7 R. Herrmann (Trudng bai hoc
TSng hop Humboldt — CHng boa Dan cht Pire). Gido su I, Ti€n s1 Nguy®n An,
Gi4o sr 11 Pam Trung bdn (Trudng Dai hoc Tdng hop Ha Noi), PTS Nguyén Vin
Vuong — (Vién Vit ly, Vién Khoa hoe Viét Nam) trong viéc thao luan va dauh
gi4 k&t qua thu dugccia congtrinh nay.
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& asm Bau Hpo

BIHIHHA COCTABA MATEPHAJIOB HA CBOHCTBA TOHKHX
MJIEHOK In~b H3rOTOBJIEHHDLIX METOZOM B3PLIBHOI'O MCITACPEHMUS

Teowkue naéuxa InSh 6wau HOMYHYEHB MCTOACM BSPHPHOIO HCHAapCHHA npH
YCTOBHI H32UC IS HAYANBHOIO COCTABA MATepHAaJoB, 3aBHCHMOTE DaeKTpHYec-
KOO CBOHCTBA 1EHOK OT COCTaBA MaTepHasos GHJA onpcjienena. BosMoxkHocTe
KOPPEKWIIL pericaapenits Sb npu kon1cxkanny naéuok 1. Sb 6waa AETaNBbHO 06~
Cy KJoHa,

Pham Van Nho

THE INFLUENCE OF MATERIAL COMPOSITION ON THE
PROPERTIES OF InSb THIN FILMS PREPARED BY
FLASH EVAPORATION

The InSh thin fi'ms were deposited by flash method on the condition that
the: composition of initial materials is changed. The electrical characleristic as
the: function of materia) composition was determined. The possibilily of cor-
recition of S» subhima'ed on the InSh film deposit was discussed in delails.
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Trirong Bai hoe T3ng hop Ha noi
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