
1,022,604                3     purity contamination in the baking opera-
D. Water rinse at room  temperature    tion.
(20[err]), 5 seconds  Summarizing, the nickel-plate 4 is ex-    cluded from
the area between the contact IV. NICKEL-PLATE UNMASKED SURFACE ON  65 5
and the wafer, whereby the semiconductor    THE SUPPORT BY ELECROPLATING
USING    device is made more reliable during its   13 AMPS FOR 40 MINUTES
OR 520 AMP    life. Additionally the nickel-plate 4 around    MINUTES
the copper header acts as a diffusion bar-    rier and protects the silicon
wafer against 10 impurity contamination from adjacent ma-  V. CLEAN  NICKEL
SUPPORT    terials.                                  A. Two-stage water
rinse, 5 seconds 70       By way of example, a detailed procedure    each
stage     for plating a support such as that illus-    B. Warm water, that
is, water about     trated in Figure 1 is given below:            room
temperature, rinse 15   Assume that the effective surface area   C. Dry
with air     of the support is 1.7 square inches; the     applied
nickel-plate thickness is to be  VI. REMOVE MASK                        75
100 [err] 15 micro inches and the gold-plate     thickness is to be 70
[err] 20 micro  inches.    VII. PREPARE FOR GOLD-PLATING 



A. Hot trichlorethylene spray or ultra- 20        DETAILED PROCEDURE
sonically clean with hot trichlor-     I. CLEAN SUPPORT
ethylene for 5 minutes       A. Degrease 3-5 minutes                 B
.Cyanide wash with agitation for 2 80       B. Alkaline cleaner for 2-3
minutes         minutes       C. Two-stage water rinse, 5 seconds    C.
Water rinse, 5 seconds 25        each stage                          D.
Activate nickel-plated support with       D. Bright dip using a nitric
sulphuric     solution containing 50% by weight           acid mixture for
2-3 seconds            HC1 for 2-3 minutes.               85       E.
Two-stage water rinse, 5 seconds    E. Water at room  temperature (20[err])
each stage                              rinse, 5  seconds 30   F. Descale
F. Light acid gold strike by electro-       G. Two-stage water rinse, 5
seconds         plating  using  8-9  volts for 4           each stage
minutes (a process step which pre-  90       H. Light acid gold strike by
electro-       vents the copper header from oxi-           plating  using
8-9  volts for 5        dizing and places about 8 to 10 35       minutes to
prevent copper header         microinches of gold on the surface
from oxidizing due to the bright dip   of the header)           (a process
step which prevents the    G. Two-stage water rinse, 5 seconds 95
copper header from oxidizing and        each stage           places about 8
to 10 microinches of 40        gold on the surface of the header)   VIII.
ACID  GOLD-PLATE NICKEL-PLATED       I.  Two-stage water rinse at room tem-
SUPPORT BY ELECTROPLATING USING 3.5           perature (20[err]), 5 seconds
each stage    AMPS FOR 38 MINUTES OR 134 AMP 



J.  Rinse with warm  water, that is,   MINUTES
100           water above room temperature, for 45        10 seconds
IX. CLEAN       K. Dry gently with compressed air       A. Rinse, suitably
with water, and save                                                    so
as to reclaim gold     II. MASK EXPOSED FACE OF MOLYBDENUM    B. Two-stage
rinse  with  de-ionized       CONTACT
water, 5 seconds each stage       105
C. Hot water rinse, 10 seconds     III. PREPARE FOR NICKEL-PLATING
D. Dry 50   A. Activate unmasked surface of the           support with
solution containing   WHAT WE CLAIM IS: -           50%  by weight HCL  for
2-3    1. A method of plating a support on           minutes
which a silicon wafer is to be secured, 110       B. Two-stage water rinse,
5 seconds  which support includes a header and a 55        each stage
metal contact attached thereto, compris-       C. Light acid gold strike by
electro-  ing the steps of masking a portion of the           plating
using  8-9  volts for 3  exposed face of the contact, nickel-plating
minutes (a process step which pre-  the header and the unmasked surface of
115           vents the copper header from oxidiz-  the contact, removing
the mask, and gold- 60        ing and places about 8 to 10 micro-  plating
the header and said portion of the           inches of gold on the surface
of the  contact.           header)                             2. A method
according to claim 1, it   



1,022,604      which the header is of copper and the con-    8. A
semiconductor support and wafer 35     tact is of molybdenum.
assembly  when  made by  the method       3. A method according to claim 1
or 2,  claimed in claim 3, 4, 5, or 6.     further including the step  of
securing a    9. A  semiconductor support compris-  5  silicon wafer to the
gold-plated face of the  ing a copper header, a nickel-clad molyb-
contact.                                 denum  contact attached to said
header, 40       4. A method according to claim 2 or  nickel plating on the
entire area of said     claims 2 and 3, in which the silicon wafer  header
except the area covered by said     has a nickel plate bonded on one
surface  contact and gold plating on the entire area 10 and the molybdenum
contact is nickel-  of said nickel plating and on and in direct     clad.
contact with the exposed area of said con- 45       5. In a method of
manufacturing a sili-  tact.     con power transistor, wherein the
collector    10. An assembly comprising a semi-     region of a silicon
wafer is secured to a  conductor support according  to  claim 15 high
thermal conductance support includ-  9, a semiconductor wafer in direct
contact     ing a header and metal contact attached  with the gold plating
on said contact, and 50     thereto intermediate the header and wafer, an
insulating material covering the ex- 



the steps of plating the support prior to  posed area of said semiconductor
wafer.     securing the wafer comprising masking a    11. A semiconductor
support and wafer 20  portion of the exposed face  of the contact,
assembly, substantially  as hereinbefore     nickel-plating the header and
the unmasked  described with reference to Fig. 5 of the  55     surface of
the contact, removing the mask, accompanying drawing.     and gold-plating
the header and the said   12. A  support onto which a silicon     portion
of the contact.                  wafer may be secured, substantially as 25
6. A  method according to claim  5, hereinbefore described with reference
to     wherein the header is of copper, the metal  Fig. 4 of the
accompanying drawing.  60     contact is nickel-clad molybdenum, and
the collector region of the silicon wafer    H. D. FITZPATRICK & CO.,
has a nickel plate bonded to its surface,        Chartered Patent Agents,
30  which surface is secured to the gold-              3 Gray's Inn Square,
plated portion of said contact                        London, W.C.1,
7. A  support for a  semiconductor                       and     wafer when
plated by the method claimed              5 Park Gardens,     in claim 1 or
2.                                      Glasgow, C.3.         Abingdon:
Printed for Her Majesty's Stationery Office, by Burgess & Son (Abingdon),
Ltd.-1966.                 Published at The Patent Office, 25 Southampton
Buildings, London, W.C.2,                                from which copies
may be obtained.    


