
959,667                                         5 qualities of the
semiconducting material em-  with an oxide coating 75, for example silicon
ployed as the wafer of the circuit complex  oxide, with an opening etched
or otherwise base hereof.                                formed therein for
the diffusion of a selected Referring to Fig. 7, there is illustrated at
impurity therethrough. This coating 75 serves 5         Fig. 7A  a wafer 71
of substantially pure  to protect the surface of the wafer 71 and to  70
monocrystalline semiconducting material such  limit the area of the wafer
into which the as silicon. In the event that this silicon is  selected
impurity is diffused. In the event that truly intrinsic, i.e., has been
purified to the  an N-type zone is to be formed in the wafer extent wherein
substantially no acceptor or  71, a donor impurity 76 is diffused into the
10 donor impurities arc present therein to reduce  wafer through the
opening in the mask or  75 the resistivity thereof, such material may be
layer 75. This donor impurity is chosen from directly employed in the
production of the  one of the elements in Group V  of the ion base. In the
alternative circumstance, wherein  Periodic Table and may comprise an
element some slight trace of either acceptor or donor  such as phosphorus
or antimony. The diffusion impurities remains in th silicon wafer 71, the
of the impurity 76 into the wafer 71 is carried  80 method hereof provides
for the swamping out  out by the application of heat, indicated by of the
acceptor and/or donor characteristics  the arrow 73, and through suitable
known of the silicon by the diffusion therein of a  methods of control, the
extent of the diffusion deep level impurity. Deep level impurities  is
limited. In the present instance it is desired are those providing energy
levels adjacent the  that the impurity 76 shall diffuse transversely  85
center of the forbidden band of a semicon-  through the wafer 71 so that
the resultant N- ductor and not only fail to impart acceptor  type zone
therein defined shall also extend or donor characteristics, but in fact,
serve to  transversely through the wafer. Additional overcome or swamp out
such characteristics.  zones are diffused into the intrinsic semi- 25  An
example of a suitable deep level impurity  conducting material of the wafer
71 by the  90 which may be employed is gold. Thus, there  diffusion of
selected donor and acceptor im- is illustrated at Fig. 7A a deep level
impurity  purities therein in the manner briefly out- such as gold,
disposed in a layer 72 upon  lined above. Thus, at Fig. 7D there is illus-
the upper surface of the wafer 71. This layer  trated the diffusion of
another zone having 30  72 may be provided upon the wafer 71 in  a
conductivity type which may, for example, 95 any convenient manner such as,
for example,  be opposite to that of the zone produced by by evaporation
and need have only a mini-  the diffusion of the impurity 76. In this mal
thickness. Diffusion of the deep level  instance, for the establishment of
a zone impurity of the layer 72 into the wafer 71 is  or region of P-type
semiconducting material, 35  accomplished by the application of heat, as
an impurity 77 chosen from  the Group III 100 



indicated by the arrows 73 in Fig. 7B. Deep  of the Periodic Table is
diffused through level impurities rapidly diffuse into semicon-  another
opening formed in the mask 75 by ducting material and thus a sufficient
quantity  the application of heat to the wafer and im- of such impurity may
be diffused throughout  purity contacting same. A suitable acceptor 40  the
wafer 71 quite rapidly. Diffusion of the  impurity for diffusion into
silicon to form P- 105 impurity is illustrated by the minute arrows  type
regions or zones therein is the element 74 of Fig. 7B and it is only
necessary to  boron. uniformely diffuse into the wafer 71 a suffi-    The
diffusion steps of the method may be cient amount of the deep level
impurity such  carried out in accordance with known pro- 45  as gold, to
overcome the effect of the donor  cesses and thus each of the minute steps
and  110 or acceptor impurity which may be present  portions thereof
normally  associated  with therein. The effect of a donor or acceptor  the
production of particular type semiconduct- impurity is overshadowed by the
deep level  ing zones in a wafer of silicon, for example, impurity diffused
into the wafer and there is  are herein excluded from  the explanation in
50  produced by such diffusion a substantially  the interests of clarity.
As to the diffusion of 115 intrinsic semiconducting material. The resis-
the selected impurities 76 and 77 into the tivity of the wafer 71 following
diffusion of  intrinsic semiconducting material of the wafer an appropriate
amount of gold, or other deep  71, such diffusion may be advantageously
level impurity therein, is substantially that of  carried out by the
utilization of gaseous im- 55  truly intrinsic semiconducting material ob-
purities, inasmuch as the control of the diffu- 120 tained by complete
purification of same and  sion rate is much more readily accomplished thus
material so treated is herein considered  under these circumstances. It is
important in to be intrinsic.                            the instance
wherein gaseous impurities are Following the production of an intrinsic
utilized that a complete masking of the wafer 60  wafer 71 there are then
controllably diffused  71 be accomplished with the exception of 125
selected impurities into the wafer to form  the particular area into which
the impurity such zones therein of extrinsic semiconducting  is intended to
be diffused. As a further point material as may be desired to form the
semi-  in this connection, limitation of lateral diffu- conductor circuit
complex base. As illustrated  sion of impurities by oxide masks is not 65
in Fig. 7C, the wafer 71 may be provided  effective when the element
gallium  is em- 130    6                                           959,667
ployed as the diffusing impurity. It has been  the intrinsic semiconducting
material of the found that gallium  readily diffuses through  wafer 81
within the openings in the mask oxide masks so that a different type of
mask  84 thereon. The application of heat, as in- 



or other steps must be employed when gallium   dicated by the arrows 87,
serves to diffuse 5   is utilized as a diffusing impurity. With the  the
impurity into the wafer 81, with such  70 exception of gallium, the
majority of avail-  diffusion generally proceeding at a substan- able
elements in the Groups III and V of the  tially equal rate in all
directions inwardly of Periodic Table are suitably masked by oxide  the
wafer from  the point of contact of the                     th coatings. It
is to be appreciated in connection  impurity therewith. By the diffusion of
the 10  with the illustration that the transverse thick-  impurity into
opposite sides of the wafer,  75 ness of the wafer into which selected
impuri-  it is only necessary to continue the diffusion ties are diffused
is herein shown out of propor-  until a substantial contact is made
adjacent                in tion in order to properly illustrate the inven-
the center of the wafer by the impurities tion. In practice, the thickness
of the intrin-  diffusing therein from  opposite sides of the
ar 15  sic silicon wafer is made extremely minute,  wafer. Thus, as
illustrated at Fig. 8B, there  80            15  di again in accordance
with good practice in the  is formed a zone 88 transversely through the
field of semiconductors.                       wafer 81 between the zones
82 and 83 which With regard to the establishment of rela-  will be seen to
be indicated as a pair of tively narrow isolating zones of a conductivity
overlapping  diffusion  zones extending  in-                 p 20  type
which differs from  the semiconducting  wardly of the wafer from opposite
sides there-  85 zones of the wafers intended to be employed  of. In this
manner the lateral extension of in circuit elements of the complex, it is
desir-  diffusion  is limited  and, consequently, a able to diffuse the
selected acceptor or donor  narrower zone is possible of achievement than
impurity into the intrinsic material of the  could be attained by diffusion
from only one wafer from  both sides thereof in order to  side of the
wafer. It will be seen that the  90 limit the lateral extent of diffusion.
It is  physical structure of the semiconductor base well known that
diffusion of impurities into  illustrated  in  Fig. 8B  is in  actuality
the a wafer generally occurs at substantially equal  counterpart of the
semiconductor base sche- rates in all directions from the point or area
matically illustrated  in  Fig. 3 wherein, a 30  of origin  thereof. Thus,
in  the  instance  pair of extrinsic semiconductor zones are  95 wherein an
impurity is physically contacted  separated by an extrinsic isolating zone
of with a limited area of the surface of a semi-  opposite polarity
thereto, and having on each conducting wafer, and appropriate heat is  side
thereof, separating same from  the first applied thereto, there will result
a diffusion  mentioned zones, appropriate zones of intrin- 35  into the
wafer of the impurity in all directions  sic semiconducting material.
100 therefrom, both  laterally  and  transversely    In the production of
electrical or electronic into the wafer. It will be appreciated that in
circuit complexes from  the  semiconductor order to limit this lateral
extent of the diffu-  circuit complex base described above, there sion and
yet at the same time to attain  may be employed a wide variety of method 40
diffusion entirely through the wafer, it is pre-  and means for modifying
the individual ex- 105           40 



ferable to diffuse the impurity into the wafer  trinsic semiconducting
zones of the base and from  opposite sides thereof. This portion of  for
providing suitable connections between the process is illustrated in Fig. 8
wherein  same or individual portions of same. It will a wafer of intrinsic
semiconducting material  be appreciated that in the circumstance where- 45
81 is illustrated as including a pair of zones  in the zones of the
semiconductor base ex- 110             45 82 and 83 of extrinsic
semiconducting material  tend  transversely  through  the wafer, both of
the same desired conductivity type and  sides of the wafer are available
for modifica- wherein a mask 84 is provided in substantially  tion of the
zones into desired circuit elements enveloping relationship to the wafer.
In the  and for the application of electrical conduc- 50  instance  that
the  intrinsic  semiconducting  tors as is appropriate in accordance with
the  115           50 material is intrinsic silicon, this mask  84
particular electronic circuit under considera- may be formed of silicon
oxide which is gener-  tion. While it is possible to employ an extrin- ated
in situ by the application of water vapor  sic semiconductor zone which has
been heavily or the like to the surface of the wafer, or in  doped with
impurity as a conducting medium 5  other suitable conventional ways. The
pro-  through the wafer for the provision of elec- 120
55 duction of an extrinsic isolating zone trans-  trical connection between
elements forming versely through the wafer between the zones  the complex,
it is preferable-at least in 82 and 83 therein may be accomplished in
certain instances-to provide other means for accordance therewith by the
provision of an   making electrical connections through  the 60  opening
through the mask 84 atop the wafer  wafer. In this respect, attention is
invited  125               60 81 and a like opening through the mask 84  to
Fig. 9 of the drawings wherein there is beneath the wafer 81, said two
openings being  illustrated a method of forming an electrical in alignment
transversely through the wafer.  connection through a semiconducting wafer.
A  suitable impurity, illustrated for conveni-  As illustrated in Fig. 9,
there is provided a 65  ence as solids 86, is disposed in contact with
wafer 91 formed of intrinsic semiconducting  130      i    65    959,667
7 material and having therein a plurality of  individual electronic
circuits. There is, how- zones of extrinsic semiconducting material  ever,
illustrated as an example in Fig. 10 92, formed, for example, in accordance
with  of the drawings certain possible connections the method of the
present invention set forth  and modifications which may be employed to 5
above. A suitable high conductivity path for  form a semiconductor circuit
complex. In Fig. 70 electrical current may be provided through  10 there is
illustrated a portion of a semicon- the wafer 91 by doping a limited volume
of  ducting wafer 101 including a zone 102 of the wafer extending
transversely therethrough  extrinsic  semiconducting  material diffused 



very heavily with a deep level impurity,  therein in accordance with the
above-des- 75       10  such as gold, for example, as it is possible
cribed method and spaced apart laterally of 75 to directly diffuse certain
selected deep level  the wafer from another zone of extrinsic semi-
impurities such as gold directly through a  conducting material 103. For
example, these semiconducting wafer. There may, in accord-  zones 102 and
103 may be formed of an ance with the process  of providing such a  N-type
semiconducting silicon produced by 15  diffusion, be disposed a mask 93 of
a material  the controlled diffusion of antimony into a  80 such as silicon
oxide upon a wafer of intrinsic  wafer of silicon. Immediately adjacent the
silicon. A small dot of a deep level impurity,  zone 102 there is provided
an isolating zone such as gold, indicated by the numeral 94, is  104 of
P-type silicon formed in accordance placed in direct contact with a surface
of the  with the steps illustrated iii Fig. 8 by the 20  intrinsic
semiconducting material of the wafer, controlled diffusion of an impurity
such as 85 91 within the aperture of the mask 93. By  boron, into the
wafer. This zone 104 extends the application of heat to the wafer to estab-
completely through the wafer 101 transversely lish a substantial
temperature gradient there-  thereof and forms with the zone 102 a P-N
through, a controlled diffusion of the gold  junction 106, which may be
electrically con- 25  may be accomplished. Thus, in accordance  sidered as
a semiconducting diode oriented  90 therewith, there is applied heat as
indicated  to normally provide a low resistance to the by the arrows 96
beneath the wafer 91 and  flow of current from the zone 104 to the zone a
lesser amount of heat, as indicated by the  102. A  like isolating zone 107
of P-type arrows 97, atop the wafer 91 to thereby  semiconducting silicon
is disposed adjacent 30  establish a temperature differential between  the
zone 103 to form a P-N  junction 108  95 a very high temperature under the
surface  therebetween. It will be seen that this P-N of the wafer and a
lower temperature upper  junction 108 may be also likened to a semi-
surface of the wafer. The mechanism herein  conducting diode oriented to
readily conduct involved is that the silicon dissolves in the  current from
the P-type zone 107 to the 100       35  gold with the droplet of gold 94
settling  N-type zone 103, so that it is electrically  100 downward in the
silicon, as same dissolves  disposed in opposite orientation to the diode
in front of the gold until the droplet emerges  formed by the junction 106
above mentioned. from  the opposite side of the wafer. This  Between the
two isolating zones of extrinsic phenomenon is elsewhere described in the
semiconducting material 104 and 107, there 40  literature and is herein
included only as an  is disposed an isolating zone 109 of intrinsic 105
indication of various operations which may  semiconducting material
extending completely be performed in connection with the semi-  through the
wafer 101 and fully separating conductor complex base in the manufacture
the zones 104 and 107, as well as the zones of electronic circuit
complexes. Consequently,  102 and 103, which are displaced outwardly 45  no
detailed explanation of the directional  therefrom  as regards this
intrinsic isolating  110 



diffusion of material such as gold is believed  zone. As noted above, the
electrical analogy necessary at this point, it being sufficient  of this
isolation afforded between the extrinsic to note that following the
operation briefly  semiconducting zones 102 and 103 of N-type stated above,
there is produced through the  semiconducting material is similar to a pair
50  wafer 91 a heavily doped region or channel of semiconducting diodes
formed by the junc- 115 wherein the intrinsic silicon contains a suffi-
tions 106 and 108 disposed in back-to-back cient amount of gold diffused
therein to estab-  relation with a substantial resistance inserted lish a
very high conducting region through the  therebetween so that for direct
current and wafer. Such a conducting channel may be  alternating current
signals there is afforded 55  advantageously  employed  herein  where a  a
substantial high impedance between the 120 high resistance wafer is
utilized as the base  zones 102 and 103. It is thus possible with this for
the semiconductor circuit complex, inas-  substantial isolation of the
zones 102 and much as such a channel is then resistively  103 to proceed to
modify such zones in isolated from  other portions of the circuit  desired
manners to form appropriate circuit 60  complex by the surrounding
intrinsic semi-  elements therefrom., Thus, there may be 125 conducting
material.                       diffused into the zone 102 an acceptor im-
As previously noted, the semiconductor  purity to establish a transistor
base 111 there- circuit complex base provided is not limited  in and a
further diffusion of a donor impurity to any particular electronic
circuitry and con-  into such base region to thereby form a tran- 65
sequedtly no attempt is made herein to define  sistor emitter 112 therein.
The major portion  130    959,667 of zone 102 thus will be seen to comprise
wafer. One electrical connection 121 may, for the collector element of a
transistor formed  example, be formed by plating a metal onto from such
zone and a similar operation may  the undersurface of the wafer 101 upon
the be performed upon the zone 103 with the  mask 119 thereon and extending
through 5  diffusion. in this instance being accomplished,  an opening in
such mask into electrical con-  70 for example, from the underside of the
wafer  tact with the channel 118, and also through 101 in contrast to the
diffusion from  the  another opening in the mask into ohmic con- upper side
thereof into the zone 102 as  tact with the emitter 114 of the transistor
illustrated. There may thus be formed a  formed in the semiconducting zone
103. It 10  transistor of the zone 103 with a major portion  will be seen
that the portion of an electronic  75 thereof forming the collector element
and a  circuit illustrated in Fig. 10 affords a truly base element 113 and
emitter element 114  unitary solid-state circuitry wherein the circuit
forming the remaining portions of the tran-  transistors are electrically
isolated from each 



sistor. Upon the upper surface of the wafer  other within the complex. It
is only necessary 15  101 there is preferably disposed a mask 116
following the provision of an electrically in-  80 which serves to protect
the upper surface of  sulating mask upon the surfaces of the wafer the
wafer and also to provide electrical in-  101, to apply electrical
connections by plating sulation thereat. This mask 116 may be con-  or
other convenient means to afford the desired veniently formed as an oxide
or suboxide of connection between separate elements of an 20  silicon, and
extends over each of the P-N   electronic  circuit  complex.  Substantially
85 junctions which may terminate at the upper  complete isolation is
afforded between semi- surface of the wafer 101. Appropriate open-
conducting zones by the provision of inter- ings in the mask 116 are
provided by etch-  mediate isolating zones of intrinsic material ing or
other convenient means whereby elec-  which may be variously combined with
ex- trical contacts may be made to the desired  trilisic isolating zones in
accordance with the  90 portions of the zones 102 and 103, and such
various embodiments of the invention. Pre- other circuit elements as may be
provided  vious difficulties encountered in providing as part of the
semiconductor circuit complex.  proper insulation and isolation between
such Thus, an electrical conductor 117 may be  semiconducting zones of a
wafer of semicon- 30  provided as by the plating of metal onto  ducting
material are herein entirely overcome  95 the upper surface of the mask 116
in exten-. and, furthermore, the problems of manufac- sion through an
opening in same into ohmic  ture formerly encountered in attempts at pro-
contact with the emitter 112 of the transistor  ducing complex electronic
circuity in a solid- 102 and also through an opening in the mask  state
unit are fully solved by the method of 35  116 into electrical contact with
a conducting  manufacture of the present invention.   100 channel 118
formed transversely through the    WHAT WE CLAIM IS:- wafer 101 within the
intrinsic isolating zone    1. A  method of manufacturing a solid state
109. This conducting channel 118 may be  circuit complex, comprising the
steps of form- formed, for example, in the manner illustrated  ing  a wafer
of intrinsic  semiconducting in Fig. 9 of the drawings wherein a deep level
material, controllably diffusing selected im- 105 impurity such as gold is
diffused through the  purities into the wafer to form separated first wafer
to heavily dope same and to form. a  zones of extrinsic semiconducting
material, highly conducting channel through the wafer. forming in each of
said zones a separate Further  appropriate  electrical connections
semiconductor device and forming a separate 45  may be provided for
example, to the base  electrical contact to each of said semiconduc- 110
element 111 of the transistor 102 atop the  tor devices. wafer by provision
of an aperture through    2. A method as claimed in claim 1, where- the
mask 116 and the plating of metal upon  in second zones of extrinsic
material are this mask and through such aperture. Like-  formed within the
intrinsic semiconducting 50  wise, a collector connection may be provided
material between said first zones in order 115 



through the transistor formed of the zone  further to isolate said first
zones from one 103 by the plating of metal onto the top  another. of the
mask 116 and in extension therethrough    3. A method as claimed in claim
2, where- into ohmic contact with the zone 103 atop  in the extrinsic
material forming said first 55  the wafer. Similar provision is made upon
the  zones is of one conductivity type and the 120 under surface of the
wafer for electrically  extrinsic material forming said second zones
insulating  such  portions of the electrical  is of the opposite
conductivity type. circuit as is desired, and also to provide suit-   4. A
method as claimed in claim 2 or 3 able electrical connections between
elements  wherein a second zone of extrinsic material 60  of such
circuitry. Specifically there is shown  is formed in the intrinsic material
adjacent 125 an insulating  and  protective  mask  119,  to one of two
adjacent first zones. formed for example of an oxide of the silicon,    5.
A method as claimed in claim 2 or 3, upon the entire undersurface of the
wafer  wherein a second zone of extrinsic material 101, with suitable
openings therein for electri-  is formed in the intrinsic material interme-
65  cal connections to desired portions of the  diate adjacent first zones.
130    959,667 of zone 102 thus will be seen to comprise  wafer. One
electrical connection 121 may, for the collector element of a transistor
formed  example, be formed by plating a metal onto from such zone and a
similar operation may  the undersurface of the wafer 101 upon the be
performed upon the zone 103 with the  mask 119 thereon and extending
through 5  diffusion in this instance being accomplished,  an opening in
such mask into electrical con-  70  5 for example, from the underside of
the wafer  tact with the channel 118, and also through 101 in contrast to
the diffusion from  the  another opening in the mask into ohmic con- upper
side thereof into the zone 102 as  tact with the emitter 114 of the
transistor illustrated. There may thus be formed a  formed in the
semiconducting zone 103. It 10  transistor of the zone 103 with a major
portion  will be seen that the portion of an electronic  75 thereof forming
the collector element and a  circuit illustrated in Fig. 10 affords a truly
base element 113 and emitter element 114  unitary solid-state circuitry
wherein the circuit forming the remaining portions of the tran-
transistors are electrically isolated from each sistor. Upon the upper
surface of the wafer  other within the complex. It is only necessary 15
101 there is preferably disposed a mask 116  following the provision of an
electrically in- 80 which serves to protect the upper surface of  sulating
mask upon the surfaces of the wafer the wafer and also to provide
electrical in-  101, to apply electrical connections by plating sulation
thereat. This mask 116 may be con-  or other convenient means to afford the
desired 



veniently formed as an oxide or suboxide of  connection between separate
elements of an 20  silicon, and extends over each of the P-N   electronic
circuit  complex.  Substantially  85 junctions which may terminate at the
upper  complete isolation is afforded between semi- surface of the wafer
101. Appropriate open-  conducting zones by the provision of inter- ings in
the mask 116 are provided by etch-  mediate isolating zones of intrinsic
material ing or other convenient means whereby elec-  which may be
variously combined with ex- trical contacts may be made to the desired
trinsic isolating zones in accordance with the  90 portions of the zones
102 and 103, and such  various embodiments of the invention. Pre- other
circuit elements as may be provided  vious difficulties encountered in
providing as part of the semiconductor circuit complex. proper insulation
and isolation between such Thus, an electrical conductor 117 may be
semiconducting zones of a wafer of semicon- 30  provided as by the plating
of metal onto  ducting material are herein entirely overcome  95 the upper
surface of the mask 116 in exten-, and, furthermore, the problems of
manufac- sion through an opening in same into ohmic  ture formerly
encountered in attempts at pro- contact with the emitter 112 of the
transistor  ducing complex electronic circuity in a solid- 102 and also
through an opening in the mask  state unit are fully solved by the method
of 35  116 into electrical contact with a conducting  manufacture of the
present invention.   100 channel 118 formed transversely through the
WHAT WE CLAIM IS:- wafer 101 within the intrinsic isolating zone    1. A
method of manufacturing a solid state 109. This conducting channel 118 may
be  circuit complex, comprising the steps of form- formed, for example, in
the manner illustrated  ing  a  wafer of intrinsic  semiconducting 40  in
Fig. 9 of the drawings wherein a deep level material, controllably
diffusing selected im- 105 impurity such as gold is diffused through the
purities into the wafer to form separated first wafer to heavily dope same
and to form, a  zones of extrinsic semiconducting material, highly
conducting channel through the wafer. forming in each of said zones a
separate Further appropriate  electrical connections  semiconductor device
and forming a separate 45  may be provided for example, to the base
electrical contact to each of said semiconduc- 110 element 111 of the
transistor 102 atop the  tor devices. wafer by provision of an aperture
through    2. A method as claimed in claim 1, where- thc mask 116 and the
plating of metal upon  in second zones of extrinsic material are this mask
and through such aperture. Like-  formed within the intrinsic
semiconducting 50  wise, a collector connection may be provided  material
between said first zones in order 115 through the transistor formed of the
zone  further to isolate said first zones from one 103 by the plating of
metal onto the top  another. of the mask 116 and in extension therethrough
3. A method as claimed in claim 2, where- into ohmic contact with the zone
103 atop  in the extrinsic material forming said first 55  the wafer.
Similar provision is made upon the  zones is of one conductivity type and
the 120 



under surface of the wafer for electrically  extrinsic material forming
said second zones insulating  such portions of the electrical is of the
opposite conductivity type. circuit as is desired, and also to provide
suit-   4. A method as claimed in claim 2 or 3 able electrical connections
between elements  wherein a second zone of extrinsic material 60  of such
circuitry. Specifically there is shown  is formed in the intrinsic material
adjacent 125 an insulating  and  protective  mask  119, to one of two
adjacent first zones. formed for example of an oxide of the silicon,    5.
A method as claimed in claim 2 or 3, upon the entire undersurface of the
wafer  wherein a second zone of extrinsic material 101, with suitable
openings therein for electri-  is formed in the intrinsic material interme-
65  cal connections to desired portions of the  diate adjacent first zones.
130    6. A method as claimed in claim  2 or 3,    8. A solid state circuit
complex made in wherein second zones of extrinsic material  accordance with
the method claimed in any of  10 are formed in the intrinsic material
adjacent  the preceding claims. each of two adjacent first zones. 70
5     7. A method as claimed claim 2, 3, 4, 5, or      POLLAK, MERCER, &
TENCH, 6, wherein the width of each second zone of            Chartered
Patent Agents, extrinsic material is greater than the diffu-         5
Castle Street, Liverpool 2. sion length of the minority carriers therein.
Agents for the Applicants. Leamington Spa: Printed for Her Majesty's
Stationery Office by the Courier Press.-1964. Published at The Patent
Office, 25, Southampton Buildings, London, W.C.2, from which copies may be
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