4 ' 1, 056, 430
n/mnute. After the silicon substrates, respectively. 15 desired
t hickness has been achi eved, the four- In Table | the germani um
substrates were way valves 5 and 15 are again nmani pul ated P-type .002
- .004 ohmcmresistivity. All to prd&i de pure hydrogen gas into the
funnel subsipstescprere extended under conditions of 5 after cutting off
the heaters to reduce the tem 0.125 nol/mnute He flow to the reactor
perature. Pure hydrogen gas is flowed into the donme, of 0.031 nol/m nute
He flow to mNowsl spho 4t erature s about 100[err] C

t he funnel, d ofp%b(% I ! m nute‘}% eaefs[eesr ‘A\&ﬁ dhedre four- way
val ves are ati thelis use g eirlfme g desmrriFHeppm lated to
provi de Helluntlnto the funnel Blerr]Herr] in hydrogen, and Herr] flow
into mxing 10 Having outlined the general operating chanber was
0.06 nol/mnute. In the exam procedure for epitaxially depositing or
extend- ples of Table I, the substrate tenperature was 25 i ng

sem conductor substrates, Tables | and Il 850[err] C 1In all exanples the
epitaxially ex- appearing hereinafter set forth specific exam tended
substrates were used to nmake acceptabl e pl es of epitaxially extending

gromh rate being 0.2

germani um and sem conduct or devi ces.

TABLE | GERMANI UM SUBSTRATES

EPI TAXI AL LAYER Herr] Flow intoliq

Dope Fl ow React. M x Run Substrate React . Rat e

Funnel Fl ow Ti me Thi ckness Resistivity No. nmol / m n.

mol / m n. mol / m n. m n. mil. [err] - cm 1

. 011 . 004 . . 075 2.0 . 250 0. 070

2 . 011 . 0035 . 074 2.0 . 250

0. 080 3 . 011 . 0006 . 0716 2.0

. 250 0.24 4 . 011 . 00044 .0714

2.0 . 250 0. 26 5 . 011 . 00022

. 0712 2.0 . 250 0. 50 6 . 011

. 00009 .0711 2.0 . 250 1.20 7

. 011 . 00006 . . 07106 2.0 . 250 1.30

8 . 011 . 00003 . 071 2.0 . 250

2.25 9 . 011 . 00002 . 071 2.0

. 250 3.00 10 . 005 . 0007 . 0657
. 3.0 . 100 0.16 11 . 007 . 0002

. 0672 2.0 . 100 1.60 12 . 007

. 0001 . 0671 2.0 . 100 2. 00 13

. 009 . 004 . 073 2.0 . 150 0. 16

14 . 009 . 002 . 071 2.0 . 150

0. 20 15 . 009 . 0017 . 0706 2.0

. 150 0.22 16 . 009 . 0003 . 0693
. 2.0 . 150 1.25_m““m_____17_n__m"“ . 014 . 005

. 0745 2.0 . 155 0. 80 18 . 018

. 007 .078 Thi2ShGet Has Been 0. 090 19

. 018 . 005 . 300 0.13

1, 056, 430 The silicon

substrates listed in Table Il epr- was 0 06 nol /m nute. During the

taxially extended in accordance mnth the |nven- funnel purge period the He

purge fl ow was tion utilized a 0.07 nmol/mnute He flowin 0.018

t he reactor done, and a 0.09
exanpl es the substrate 10 5
The flow was heated to a reaction
into the mxing 1230[err] C.

nol/mnute and the Herr] purge flow was

mol /mnute Herr] 0.06 nol/mnute. In al
flowinto the liquid reactant bottles.
t enper at ure of rate of hydrogen dil utent

TABLE 1|1 SI LI CON SUBSTRATES
React . DOPE M x
EPI TAXI AL LAYER Substrate (1) . "y A
Funnel Run Substrate Resi stivity st Flom/Fate . flo
Ti me Thi ckness Resistivity No. [err] = cm*® * Type
mol / m n. mol / m n. m n. mls [err] - cm 1
. 009-.020 PH[ err] . 002 . 152 -~ 1.67 310 /
0. 50 (N-type) 2 . 009-. 020
(N—type) PH err] . 0007 . 152 1 2.92 .55

1.8 . 009-.020 PH err] . 002 . 152
1. 67 .31 0. 65 (N—type) 4 .
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