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" The present invention relates to the manufacture of °

.- transistors and, more particularly, fo-the apparatus and
the mathod for making a transistor body. .

Junction transistor devices are made tp of a base-of

semiconductive material on which is placed -electrodes

10

of oppesite conductivity materisl. Rapid production of -

transisters and other semiconductive devices presents
problems in reproducibility and accuracy., :
It is an object of this invention to provide a semicon-
_ductor device which is made by ‘subjecting_a body to a
beam of electrodes. . . o
It is another object of this invention to provide ‘a
technigue for the- preparation of transistor bodies in a
simple manner which accurately reproduéss ideatical com-
pleted transistors. "~ - - I Lo
These and -other objects of this faventidn will become
more apparent upon comsideration of the following de-
scripiion taken togather with the accompanying drrawing
in which: . R .
.. FIGURE ! is a diagrammatic section of apparatus for
mezking a semiconductive device;, o
FIGURE 2 s a side section of a semiconductive devize
created by the technigus-of this invention with portions of
the orizinal body removed; ’ o .
FIGURE 3 is a parspective of a transistor during prepa-
ration according to the technique of this invention;
FIGURE 4 is a perspective of the transistor of FIG-
URE 3 under a further step of preparation; and .
FIGURE 5-is a. perspective of the transistor.
This invention, in gencral, provides a mearns and methed
" for producing a transisior -or a semiconductive ‘device |
through the action of a focused bear of electrons on a
body to cause the body to be made into a transistor. The
- transistor is formed by a succession of treatment steps.
Referring to FIGURE 1, there i$ shown an apparatus
for treatment of a semiconductive body. The apparaius
uses an electron beam generated in any convenient manner
‘from an eleciron beam source indicated at 10. Such a-

25
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and abproaches the upper surface of the body 11, " “This

places the opening 21 preferably close to the body L.

The cup 1% is also provided with duct fittings 22 and -
23 1o provide for evacuation of the chamber 24 withidl the -

cup 19.- In this manner, the control of the ambient at- -

‘mosphere in the chamber 24 and sround the body 11 is

cifected. Gases may be evacuated from: the chamber 24

. and gases or other material may be intreduced into the.

chamber 24. This provides a means for controlling the
type of activity that goes on in the chamber 24 and ad-

jacent the body 11. - .
A second inverted cup 25 may be positiored over the

cup 19 and, thus, provide a sccond chamber 26. The .

cup 25 is provided with an opening 27 for the passage :
- of thé eleciron beam from the source 18, - Similarly to cup

19 and its chamber 24, the cup 23 was provided with a2

duct 28 for introducing and removing material -into and

vided to form a third chamber 39.- S
All of the cups 19, 25 and 29 have slaated side walls
at the szme angle as side walls 18. Thus, the cups are
removable and interchangeable. Similarly, all .of the
cups are provided with an opening for permitting the
passage of the eieciron beam from the source i0. The
joints beiween the walls of the adjacent cups are zir-
tight as described above so thai-the apparatus can have
caambers® with various sorts of maierial within them
through which the electron beam is passed. s
The base 17 contains a device 31 for measuring X-ray
emanations,  This davice 31 is any satisfactory eguip-

ment - Laving .scasitivity to Xerays such as a SCINTIL-

" LOMETER. The measuring device has a seasitive ‘sur-.

“out cf the chamber 26. A third cup Z3¥ may also be pro-- - -

- faez which is as close .as possible to'the body 11, pref- - .

40

source’ can, for example, be of the type described m

.- . British Patent No. 714,613, It providesa Leam which is
¢ focused so that it converges at the site of a body shown
at 11 in FIGURE 1. The body 11 is keld in an encircling
positioping  ring or sheet 14 on a raised mounting plat--

_form 16 in-a base 17.  As shown, the ring 14 holds the -

- body 11 in the elecfron beam. . An electrical lead 15 is
" attzched to the ring .14 and the lead 15 is connected into
the electron beam circuit. A good electrical contact is-
" provided between the body 11 and the ring'14. The ring
-can have its inner edges- flanged as indicated at 12 to
".provide a contact against the body 11 is pressed and held
in position. - L oo
The raised platform 16 has tapered side walls 18 which

. _ * form the shape of a column and _which provide an air-. -
“tight joint with a correspondingly shaped skirt of a cham-

ber-forming invertad cup. 19 placéd over the side walls

. .18." The scal is inproved by lubrication With 2 sealing
" material such as the silicon type of joint grease tonven-,
tionally uscd in’ chemical apparatus. The cup .ID may.

be made of glass or metal. The upper wall of the cup .-

19 is. formed with 2a opening 21. . The opening 21 per-
" Iits the electron team from the source 19 to pass to the

-7 'body 11.- As shown in FIGURE 1, the wall 20 is shaped”

- ir a recessed form so as to lie adjacent to the body 1L

Ce . e ST e

crably directly in contact with ih¢ body 11. On the other
hand, the platform 16 is composed: of material that does
not readily absorb X-rays. Suitable vitreous materials

such as sodalime glass, thermally resistant boresilicate -

glasses, or.low alkali sitica are suzgested. Even the phos-

- phate glasses are suitable for this purpose, It'is preferred

that the metals used in forming the parts of the apparatus
be of 2 low atomic number such as dluminum, magnesivm,
tiran,ium,'iror; and so forth.. It will be undarstood that
suitable plastics are useful such as phenol formaldehyde
or even high molecular weight polyethylene. .

In this invention, a-semiconduclive device and, more
particularly, a transistor may be formed by mounting a’_ .

body of suitable semiconductive’ﬂnlate;ial_ in the cup 19
and subjecting it to the action of the electron beam. The

clectron beam may be employed to remove portions of 2

the semiconiductive material, to apply electrodes to the

semiconductive material, t> apply leads to the semiconduc-

tive material and te otherwise transform the ‘semicon-

ductive material into a completed transistor. . This action . .
on the semiconductive material may all fake place with- - -
out removing the semiconductive material from ifs posi- -

tion in the flange 12 within-the chamber 24." The a2ppara-

22 and 23. This evacuation, can serve to remova a vapor
from the chamber 24 and also to lower the pressure within

into the chamber more effective. - - -.

.tus of FIGURE 1 is adapted to cooperate with this treat: "
‘ment of the semiconductive’ material, The chamber 24
can be evacuated by suction pumps connected to the ducts

‘the.chamber and, thus; make the électron beam projected -

.~ In the operation of ‘the dpparatus of FIGURE 1 for the: -
treatment of ‘the semiconductive material and the forma- -
tion of -the transistor, the electron beam isswitched on -’
and focused by adjustment to give a desired beam impinge- -
ment on the semiconductive material. Thisbeam impinge-"

ment is similar to that described .in -my US. Letters” -

Patent No. 2,883,544 issusd April 21; 1959, As déscribed
in the co-pending application, the beany penctrates igto

the chamber 24 and. can- bé used to attack, modify and | ..

el
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adapt semconductxve maierxal posmoncd in thc cham-

ber 24,

The pressure mamtamed in the chamber 24 is control-
Iable and may be any desired pressure from a:mosp'*xenc
down to an cxtremely high vacuum such as 0.01 micron.
Also pressures above atmosphere may be p*odu\.ed with-
in the chamber 24. In this connection, the weigh
upper part of the apparatus serves to permit raising of

the pressure withia the lower chamber. The cup 19 also )

may be clamped in the side wall in order to bc held down

X when containing a raised pressure.

- The cups 25 and 29 are employed to, 1sol te the cham.
bcr 24
-tus. Openings 27 are provided through these cups; but

" these openings are maintained as small as possible so as
"to assist in the isolation of the interior of ¢hamber 24 .

e

bt of the

10

- hold a gas which, when subjected to the electron bcam. N

15

from the remainder of the atmosphem through th.. mtcr-‘ .

cession of cups 25 and 29.

Further gases generated within thc chamber 24 are e~

tained within the chamber and prevented from reaching
the ‘electron beam source. Here again, the apcrturcs 27

are kept as small as the use of the device will permit so -

that such undesirable gases are resiricted in escaps from .

&he chamber 24, Further, in cases of very reaciive gases,

" it may be necessary te wse at least one additional cup,

-for example, cup 37, in order to satisfactorily retain the

-gases within thé apparatus and to guard against cscape. .

The electron beam source is produced according to the

conditions set forth in my U.S. Letters Patent No,
2,883,544 issued April 21, 1959." This electron team is
introduced into ‘the apparatus through the cpenings 27

and penetrates into the chamber 24, The eiectron beam
can be focused and can be aimed within the chamber.
24. Such focusing and aiming is shown in the zbove- -

identified British Patent No. 714,613.. In this operation,
the body of semi-conductive material which is to be made
into a tramsistor or other semiconductive material is

mounted in the place provided within chamber 24. "The

body is then subjected to treatment by the electron bgam
more fully described .below. After the steps of treat-

40.

ment, the transistor is completed and removed frem the
chamber 24. In order to carry out this treatment, suc-

tion pumps attached to the ducts 22 and 23 will create
a reduced pressure in the chamber or remove gases pro-
duced in the chamber. The ducts 22 and 23 may be.used

to introduce gases into the chamber in order to ach:evc L
..it without undue loss of efficiency. Suction pumps oxn the

the desired ﬁmshed transistor product.

‘The electron beam source is used to produce a e xmbcr
of phenomena within the chamber such as polymerizing
a gas, applying a mask to the surface of a transistor, Te-

“will b‘, undeMood howevcr, that wi th various tvpes of

" to give the desired results.
- The treatment of the semricondictive matena! accord- ;

“by direct evaporation.

materials, the conditions and procedures may " bc vamd

ing to this mventxon, includes subjecting the semicondus-

tor to other action in addition to evaporation. The sczm-'_ . L
conduciive material may have a protective surface zp-- <

plied by polymerizing a gas in the chamber 24 for deposit -+ @™,
" on the semiconductive body. Electrodes and leads may . .

‘be deposited on the semiconductive body by condensaticn. PR
"Thke electrodes may be microalloyed into a semicopduc-:" . i -
_ - . tive body and the protective mask may be removed "long" A
om the ambient atmosphere around the appara- .-

with -eXcess eclectrode material. . The chamber 24 may:

will result in the application of a mask to the semi-
conductive -material.

tive material.

orating semicondunctive material away from the se
conductive body, the chamber can-be evacuated ﬂmmah

the ducts 23 or 22 so as to provide a d;spos:ﬂ of the r@- :
: r‘oved material.

Similarly, vapors may be created
-within the chamber 24 and deposited on the semiconduc. . -}
In the removal ‘steps of burning off pro- .~ ¥
" tective. films from the semiconductive materials or cm‘p—. o

The clectron beam is c’eated ""d fc’used by the means

ard mettxod described in my U.S. Letiers Patent Ne-
2,382,544 xcsued Apnl 21, 1959 ﬁled Docember 19
19)5

A transistor structurc may be created with t}:e method
of this invention by applying the clectrom beam against -

the surface of a semiconductive body as described above,”. * °
" Referring to FIGURE 2, .a body 43 of a
- material is shown in vertical cross-section to be made up .

.of a semiconductive material on a nickel basz, the semi- .

conductive material is a p-type condzictmty substance

41. At the two sides of the mesa 41, there is shown in
dotted lines a portion of the s

electron beam evaporation and the apparatus-of FIGURE
1. The removed portions 42 of the body 40 are the re-
sult of the volatilization of .the semiconductive material
To effect this evaporatien, the
bedy 40 is positioned in the sheét 14 within the chamber

enough to cause the electron beam to be proje\.ted against .

" outlet ducts 22 and 23 evacuate the chamber 24. The

50

moving the mask, evaporating leads and electrodes on .

the semiconductor and removing the excess material from
the leads and the electrodes.
is preferably operated at a potential of at least 15,000 or
. 20,000 volts and possibly higher. "An electron beara cur-

The electron beam soufce -

rent can be produced which will cause the semiconductive’ ..
body to evaporate under the impingement of the beam onx

_ the - semiconductive material.

nium body. This evaporation can be carried on in such

* a way as to rapxcﬂy remove portions of the body and,

thus, change its shape.. The action of the beam on the

For example, at a' po- .
tential of 50,000 volts, the.electron beam current of a’

few milhgra.ms ‘will be suﬁ‘iczent to evaporale a germa-- 60

semiconductive body can be determined by the measure- -

_ment- of - the X-ray output. The amount of removal

85

"achieved -in a given period of operation over predeter-

mined circumstances can be established and from such’

standards a spccxﬁc procedure - developed for creating a

-desired product. X-ray measurement readings’ can thcn :

be used to monitor the treatment of the ‘semiconductive
‘body; the steps of .this procedure -can be programmed

" into an automatic operation. .

Bodies of éither type of senuconductzve matenal may

-be treated in this procedure, and n-type or p-ype semi- -
conducuvc devxc&c and transxstors may be proudcd. It

70

electron beam from the beam source 19 strikes the body -

‘40 and is focused by previous adjusiment to give the de~-

An electron beam scurce op~ -
-erates_at a sufficiently” high potentiai so that.the effect
of its xmpm"ement on_the semiconductive material of the *
. body 49 results in an evaporation of the semiconductive .
55-

sired beam impingement.

material by directing the beam against the portions 42.

These side portions are removed from the body 40 as mdx~ TR

cated by the broken line sectioning, -~ == - -

m:conducu_\e body 40 1e-
-moved according to the process of this invention by the

‘having an upper surface of an n-type conductivity mate- R
fal: The body 40 is shown in solid oulhne with a mesa .

.24, under a reduced atmosphere having a pressure low.

semiconductive - -

- After removal of the portions 42 and the creauon of a .
mesa 41 on the body 46, the body 40 is subjectcd to the

mext step of transistor manufacture;
URE 3, the view shows the mesa-formed. -upper surface

the partial covering shown in"FIGURE 3. -The covcnng
44 partly broken awsy in FIGURE 3 covers the top of .

. the body 40-s0°as to protect it against subsequent depoa-

tions. In laying down the protectxvc covering 44, an area ~
45 is left uncovered to permit the subsequent rcccptxon
of a'transistor electrode. The: protective ¢overing 44l
applied by deposition of a suitable film from a-vapér in

Refemng to FIG-

the chamber 24 of FIGURE. 1, in which the body 40 is -
positioned. The deposition is-achieved by the po!ymcnza~ >

. tion of a suitable vapor such as pump oil, ethyl-silicate, ”
styrene or other suitable monomer. The monomer, when

heat;d with the electron beam, pqumenzes 10 a deposit.*

- 43 of the body 40, This surface 43 is covered according ..
-to this invention with a protecnve skin 44 as indicated by
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of the coating 44 takes place in the area of the surface 43
struck by the electron-beam. ‘This provides an accurate

. control of the laying down of the coating 44 and permits

the creation of an uncoated area 45. . . -

" After the formation of the ‘coating 44 on the upper
surface 43 -of the body 40, elemental aluminum is posi-
tioned in the chamber 24 and subjected to the impinge-
ment of the electron beam. This electron beam impinge-
ment causes evapdration of the aluminum to a vapor.

" -The aluminum vapor then condenses when it contacts the

“The ethyl-silicate forms a solid silicate. The.deposition ’

- ‘or more effectively by the use of such gases. A pressure

10

surface of the semiconductor and covers area 45 to fill the

area with.a deposit of the electrode material directly on’

the semiconductive material in an accurate pattern. It
is a feature of this invention that, when depositing an

- electrode of an alloy metal, the evaporation by electron
beam avoids any preferential of melting of one of the-

15 [

alioy elements with the result that the entire electrode ™

metal substance is ¢vaporated and transferrcd to the sur-.

" face of the body 40.

" the other electrode.

- After deposition’ of the electrode 46 on the body 40

the protective layer 44 is removed along with excess elec-

trode matter overlying the protected areas of the body 40,
The removal of the protect
burning off the covering film and the excess electrodes
material under the impingement of the electfon beam.
FIGURE 4 illustrates, the next step which is a modified

- 20

tive surface is achieved by

25

repetition of the first step of protective coating deposition. - ‘

In the second "protective coat depesition, the deposited-

coat is applied 10 the surface 43 as shown in FIGURE 4.

surface 43 so as to cover- the top of the body 40. In

practice, this.coat 47 completely covers the surface 43,

except for the electrode 45 and an area 48 reserved for
The coat 47 is created in the same
manner-as the coat 44, _As. the surface 43 is completely
covered, the chamber 24 is evacuvated and a source of
aluminum metal is evaporated by striking it with the elec-
tron beam. An aluminum vapér is created which de-
positing ont the area 48 c~uses a deposition of a second
electrode on the mesa 41. Subsequently, a coating 47 and
the excess electrode metal are removed from the mesa 41

and the surface 43 to leawe the mesa 41 with: two clﬂc-A

trodes 46 and 49. .

. The electrodes 49 and 46 are then mxcroalloyed onto
p-type conductivity material of the mesa 41. . The micro-
alloyed step is carried out by focusing the electron beam-

' _on the respective electrodes to heat -the deposited elec-

trode metal and cause it to melt and to alloy ifito- the’
- mesa 41. -The tra.nsxstor is now ready to receive the

. leads,.

The finishing step is xllustrated in FIGURE 5 Prior o
.to applymg the leads, the upper surface 43 is once again
‘covered with a final protective coat 50 and is laid down -

on surface 43 by polymerization or other suitable depo-

- ‘46 and 4% and leads 51 leading to the electrodes,
" rest of the conventional transistor structure is suitably .

sition of a solid film on the surfacc 43. The. final pro-

30

. A partly broken away coat 47 is shown applied to the ~

.chlorine or other halogens except fluorine. For protec-."

ing effect of electron beam 1mpmgemem, the lacally heat- = -

ed material upon which the beam is focused will react .
with the gas. . This reaction leads to conversion to-more - .
volatile materials. Thus, the semiconductive bodies sus-"" ..’
ceptible to this process can bé acted upon more quickly -

of 1 mm. of chlorine, for example, will spzed up the .

removal of the semiconductive material for a given elec- * -
tron beam intensity.and withcut any  appreciable effect ..
on the X-ray variations produced. In forming transistors -
of silicon, this acceleration is particularly desirable as this
material is more refractory than other materials in semi
conductive bodies. Where reactive gases such as chlorine
or fluorine are used, the apparatus must be accordingly

protecied in its exposed por tions by a covering of suitably
resistant matcrials.” Glass or-tantalum .are suggestcd as .
available materials showing resistance to exposure to -’

tion of the apparatus parts. from fluorine, known resistant
plastics such as Bakelite or polytetrafiucroethylerie are -
suggested or highly resistant metals such as nickel.” The -
pressure in the' ¢hamber 24 may be maintained at any
desired level as described by ranging from atmos’phcric -
pressure or higher down te a vacuum such as 0.1 micron.
The successive steps of preparation of a semiconductive
device by this invention can b conirclied by automatic - ..
means. Thus, the control can Ge made subject to aute-" . .
matic operation and a semiconductive body transformed - -
into a completed transistor by successive automatic treat- -
ments in one location with a plurality of operations, It
will, thus, be seen that one of the advama’gcs obtained by -

" this invention is automation of tiansistor’ manufacture. RN

35

'each other in rapid succession. -

Further, the automatic - operation prov:des .means for. .Y
high spéed treatment with the successive. steps followng e
The. seasitivity of the - -
control possible as a result of this: invention enhances ‘this .
advantage of spced. The progress of the treatment-of * .

the semiconductive body is foltowed . by the output of the . ... -
X-ray treatment, As the appuratt.s is- standardized by -

' adaptation to bodies having specific characteristics, the

~ X-ray measurement readings m?y be ¢herted to provide
©" the automatic controt which is ficcessary to automation, . ..
~ The invention- is p'artn.ulatly eﬁcctxve wxih bodxes of .

45

‘tody and the activity which is taking place on the body -

. ment.

germanivm. - FRAEA
The X-ray scns‘uvxty mc:xsuremf’nt means may be ..

positioned at any peint where it can effect an accurate

measurement of the tredtment of the.semiconductive " -

surface. The platform 16 and the sheet 14 may be ar~’
ranged to grip the semiconductive body in various ways =~
to adapt it to the' treatment and to the X-ray measure- .- .0 -
Further, the carriage of the semiconductive body -

" can, have mobility so as to turn the semiconductive body.

tective coat 50 does not cover the electrodes 46 and 49 -
- which remain uncovered and exposed. )

Fmally Jeads 51 are deposited over the’ coat 50. As
shown in FIGURE S5, the leads 51 extend from their. re-

- spective electrodes and are Jaid- down in lines runmning’
from. the microalloyed electrodes; ‘46 and 49 over the -

.thhm the spirit thereof. For example, the mask of the."

over and carry out the treatm..nt on opposntc faccs of e S
the bedy. Sy
. Various’ adaptatlons of ﬂns mvcntxon may be had

*. protective covering 44 may be made up of 2 film deposited .

60

.. is-formed by 1mpmgmg the elettron beam on the semi- -,

‘protective coat 50 laterally to the-edge of the upper sur: .

face 43. Thus,; the transistor is provxded with electrodes

provided. Furthef, the’ transxstor -is provided Wwith a
protective coat 50 remaining on the upper surface. 43.

As set forth’ in my co-pendmo application mentioned
above, the volatilization-in the. process of this invention

" gan be aided so that the formationo f the transistor does .
.- not rely on volatilization alone.”
. made to undergo chemical ‘changes that facilitate vola-

The*

-as ‘providing vapors which are polymerizable to form: the

The material-can be .

tilization. For- example, the chamber 24 may be provided

. .vylth_ & gas such- as oxygen or a halogen. Under the .hc_‘at‘-

SO e
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"of evaporation .of the- deposx.mg ‘metal which forms‘the

"the evaporatmo bedm, on striking the metal source, evap—

from a suitably. polymerizable vapor. which may. be subs o
sequently burned off under the electron beam. . The film -

conductor in the presence of the vapor. While pump oil, .
ethyl silicate and. styrene ‘monomer have been disclosed .-°

desired -protective’ covering, masks may be made up, of ..
other materials having:the same reaction ander the im--.-
pingémient of the electron bcam on-a_ sermconductxve
body .
" Another adv;mtage of thxs mventxon is t.h& completxon

electrodes.  When an alloy is used to. form the e}ectrocu:s,

orates. the entire  alloy source; and, -thus, there’ is no" "
selection in.the material transférred ‘and condensed as an '+
elcctrode. These advantages, in qut-og_t_o the accurate ',
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. - L. A process for making a semiconductive device in
~ cluding the steps of projecting & focused. beam ‘of elec-

_control ‘referred to above, make th-@'iﬂvéﬂtfoh particu-
“larly useful.in the manufacture of semiconductive de< .

vices. In. view of the adaptability of this. inventicn to

various types. of construction and the materials, ‘it wll

" be understood that the above-described embodiments
have been set forth for the purpose of ftustration and - -
-that it is intended that within the scope ‘of the appended
claims, the invention may be practiced otherwise "than
.as specifically described, . - -7 v T T
" . This appiication is a continuation-in-part ‘of ‘my U.S.
. Eeiters Pawent Nd.-2,333,544 issuz

d April 21, 1959, fil=d
December 19, 1955, . . e S

trens against a portion of a semiconductive- body in the

.- presence of polymerizable vapor, polymerizing the vapor .

at the body surface to form a protective layer on the

" surface of the semiiconductive- body, projecting -the fo-
.. cused beam of electrons against a metal.containing body,
volatilizing an electrode metal from said metal* contain- -

ing body to form a metallic vapor 'adjacent the surface of

the semiconductive body, ¢ondensing the’ volatilized me-, '
tallic vapor on the body and subsequently removing - the -

pretective film and the condensed metal from the surface
of thebody, - ... - S T

2. A process as claimed in claim 1 for making a semi--
conductive device including the step of providing an area
of s2id body surface free of said protective layer, con-
densing the volatilized metalic vapor on said unprotected

area, and subsequently removing the ‘protective film and v
the condensed metal from the area of the body surface -

covered by the protective layer. - . . .
- 3. A process for forming a semi-conduc
prising the steps. of-projecting a focu

O gener

sed bedam of elec-
trons against 2 portion of the body t gene

3,080,481

tive bady com-

ate X-rays and .-
cause the pertion to become heated and to be volatilized .
. away, introducing a polymerizable vapor into the region
-of the semiconductive body, polymerizing a film of the -

vapor on- the remaining surface by said volatilization, o
measuring the intensity of the X-rays that are generated
. in the same direction that'the beam of .electrons is pro- :
- jected, and controlling the beam projection by the meas- o
5 - ured intensity of the X-~ays. R : B
" 4. A process for making a semiconductive device in<

.- ¢luding the steps of .projecting a’ focused beam 6f elece | "

-+ trons against a portion of a semiconductive body in the -
* . - presence of a corrosive gas, heating the impinged portion U
1o of the body and volatilizing the impinged portion of the - _ Jid
*. body to generate X-rays, shifting the position of the semj- -, -
~ - conductive body to preject the focused beam of electrony _
-against a different portion of the body, repeating the vola-’ = - .
tilization of the impinged portion, shifting the position of =
15 the semicenductive body in the. focused beam, projecting -
- “the focused beam of electrons against a third portion in 7 -
the ‘presence . of polymerizable vapor, polymerizing. the - -
Vvapor at the body surface to form a protective layer og- .
: the surface of ‘the - semiconductive body, providing an .
20 area of said body surface free of sajd protective fayer,”
“projecting the focused beam of electrons against a metal -
containing body adjacent the surface of the semmiconduc- .
. tive body, volatilizing an electrede metal from said metal
containing body to form a metallic vapor adjacent the -
25 surface of the semiconductive body, condensing the vola~
- tilized metallic vapor on said unprotected area and sub- -
. 'sequently removiig the protective film and condensed
. metal from the area of the body surface covered by the
. protective layer by moving the body under the focused
30 beam of electrons, ! Co : .
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