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2) An N-P-N High Power Fast Germ.- 

nitrm Core Dri~ar Tnndrtor*--C. M. 
Chang, S y h n i a  EMric Produds, Inc., 
Wobum, aim. 

An n-pn alloyed  germanium core driver 
transistor has been deaigned and developed 
which has typical turn-on, turnsfi, and 
mtorage times of 0.20.4 psm at  an output 
current of 0.5 a, and dissipates 3 watts with 
the heat sink kept at rcmm temperature. 
Conflicting  electrical and thermal require- 
menta were simultaneously  achieved by 
soldering the germanium wafer on a thick 
copper tab which  was in turn mounted on 
the metal base. Switching hea were im- 
proved by reducing the volume available for 
minority carrier storage. Current gain, 
which  for  most  unita is over 100 at 0.5 a, 
wan increased by optimizing the traneistor 
geometry. The design  considerations and 
transistar performance as well as data ' of 
100°C storage life teat are presented. 

3) M u s e d  Emitter and Coilector P-N-P 
and N-P-N Silicon Medium Power 
Transistorst-C. Oman and L. Whitc, 
Syluania EEed+ic Products, Inc., W&m, 
"8. 

Sicon p-n-p and n-p-n transistarn for 
medium  power  audio use have been fabri- 
cated using diffusion of p or n-type doping 
elementa into n or ptype silicon wafers to 
form emitter and collector regions. The 
wafers are prepared by etching flat circular 
depreseions in &con dice whg a apeciallp 
developed etchant. Dfid material sur- 
rounding the d e p d o n s  is later removed 
to delineate the emitter. Dice must be pro- 
cessed to recover minority camer lifetime. 
A ring baee contact and circular dot emitter 
and collector contacts are made to the wafer 
in a oneshot operation. The design prmits 
simple  self-jigging  for  mounting of the  unit 
on the package.  Collector to package mount 
give5 efficient  removal of heat. 

Units will deliver 300 mw power at. 
100°C with less than 10 per  cent distortion 
and greater than 3Odb power  gain. 

Collector  breakdown  voltages exceed 60 
volts. Collector to base current ratio (B) 
ranges from 10 to 30 with  little.fall-off until 
beyond  100.ma  collector current. 

Detail4 discussions of design  considera- 
tion and electrical  characteristics are given. 

4) The Preparation of Semiconductor  De- 
vices by Lapping and Diffusion  Tech- 
niques--. Nelson, RCA, Prim.%m, 
h-. J. 

A new approach to the fabrication of 
semiconductor  devices  has been investi- 
gated. This approach  allows the processing 
of large  semiconductor wafers to a point 
where they can be diced into numerous and 
identical devices.  Lapping, instead of etch- 
ing, is employed  for  all  shaping of the unita 
and t.he  high  degree of precision built into 
the lapping apparatus is pawd on to 
all of the devices  prepared.  The approach 
is applicable to the fabrication of a peat 
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variety of semiconductor  devices. Unipolar, 
photounipolar ea well aa bipolar tramhtorn 
and negative reskbce  devices have been 
fabricated. These  devicea exhibit superior 
electrical characteristics.  Silicon  power tran- 
eisturs have current trader ratioa in the 

range  and  power gaina from 3040 db. 
Silicon unipolar  tnmaistma have transcon- 
ductsncea in the neighborhood  of !MO #mhos 
and  input resistances of about 100 megohms. 
Silicon photounipolar transistore show a do 
photo response of 2-20 amperes per lumen. 

5) Four-Layer Sicon Diodes-& M. Fok, 
(3. 5. Horslcy, C. T. soh, and H. Scllo, 
Shacklag S e m ~ ~  Lab., Mountain 
vim, Calif. 

Thie paper describ some developmental 
four-hyer silicon diodes  which have switch- 
ing voltagea of 20-70 volts and holding cur- 
rents of lees than l mato 100 ma. The speed 
of these devicea is in the microsecond range. 
Temperature variation of theee parameters 
is discussed. Some  problems of design and 
fabrication techniques which control the 
electrical characteristics of these devices are 
presented. 

6) Control of Lifetime-Sensitive Device 
Characteristics By Electron Bombard- 
ment--0.  Backmstoss, Ball Tclephons 
Labs., Inc., Murray Hill, N. J .  

It is known that bombardment of silicon 
with highly  energetic radiation deteriorates 
the lifetime of minority  carriers.' In some 
semiconductor devices, c.g., the p-n-p-n 
transistors, a particular value of the lifetime 
a t  a prescribed current denaity m y  .be 
required in order to obtain a suitable device 
characteristic. It ie shown that electron 
bombardment of silicon pn-p-n transistors 
is a process  which is  capable of controlling 
the turn-on current of the device satis 
factorily over wide ranges  provided the 
starting lifetime of the material ia high 
enough. Bombardment with electrons from 
a Van de G& accelerator and with fl  rays 
of S P  has been performed. The increase of 
the turn-on current with bombardment is 
almost linear  over about two orders of 
magnitude. The rate of increase vanes 
almoet linearly  with the prebombardment 
turn-on current. These  results are in agree- 
ment with the Shockley-Read  recombina- 
tion theory. 

7) An &Watt Dissipation Silicon Power 
Transistor-R. W. Atdrich, R. H .  Land, 
D. E.  MamneEE, J .  0. Percival, and M. 
Waldner, Gewrd  Electnk Co., Syrcrcuae, 
s. Y .  

Production prototype silicon transistors 
have been made  using  large area Mused 
base structures. Simultaneous diffusion of 
gallium and phosphorus is used to form the 
diffused bsse structures. The geometry and 
doping level d the structure can be con- 
trolled by varying the impurity source com- 
position and temperature. The phosphorus 
surface concentration is a much less rapidly 
varying function of source temperature than 
is the gallium surface concentration and is 
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determined  primarily by  the source QOOP 
poistion. 

Two linle base con- and one line 
emitter contact are attached to the wafer 
in a one-shot pmceaa in which dl C o n W  
are made nimultsneoualy. The structure is 
then encapsulated in a hennetidy sealed 
Paclage. 

The electrical characteristics of a poup 
of unita are given. The traaaistors am 
capable of disajpating 85 watts at a 25°C 
mounting  base temperature and have been 
used, au is described, in circuits to deliver 
25wattainClaesAand80mtbmClaesB 
push-pull  operation. 

PHOTOCONDUCTIVE  AND 
STORAGE DEVICES- 

SESSION m-C 
W o n  Chairman-A. ILrras 

Sessim Org-r-P. E. M e r  

1) Diflerentirl Method of Lag COmpeaM- 
tion in Photoconductive IkriCer-H. 
Borkan and P. K. Wdmr, RCA, 
Primetqn, N .  J .  

The slow respom time dten observed in 
devicea utilizing  photoconductivity m y  be 
c a d  by the slow riee and decay of con- 
ductivity in the photoconductor, or by the 
RC time constant of the photoconductor in 
ita  associated  circuit. In imaging devim, 
such as television  camera tubes and fight 
amplifiers, the lag is manifested by smear- 
ing of t h e  image  for  moving e~enea This 
paper  describes a methd for reducing the 
dective response time d the device  regmd- 
leas of the source d lag. By taking the 
difference of the signals from two phot+ 
conductive  elements having unlike transient 
responses, a resultant signal a n  be obtained 
having a faster response than either  element 
alone. 

Measurements  have been taken on paire 
of vidicons set up  to view the -e scene 
eimultaneous&v. The l agco~ec ted  video 
signal formed by the external combination 
of the two outputs showed  improved speed  
of respone with a moderate loss in signal. 
Similar results have been obtained  with 
pairs of photoconductive cells. The method 
can  also be applied to light amplifiers  and 
to experimental  camera tubes deigned to 
yield a Iagl-corrected signal directly. 

2) Some New Structure-Type Targets for 
the Vidicon-Analysis of Their Opera- 
tion--5. A .  odu and P. K. Weimer, 
RCA, Princeton, N .  J. 

Severe  physical  requirements are imposed 
on the photoconductive layer used in the 
conventional  vidicon  camera tube target. 
In particular, its resistivity must be of the 
order of 1Ou ohm-cm for f r a m e  storage 
operation and its thickness  must be suf- 
ficient to prevent capacitive  lag. Sew vidi- 
con targets of a complex structure permit 
a relaxation of these requirements on the 
photoconductor. Two types of targets are 
d i d .  

1) An experimental  "lateral-flow" struc- 
ture in which the photocurrent flows 
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