
4                                       1,095,745 the base-collector
junction and then isolate   an energizing means coupled to said tran- this
charged junction. The charge which has  sister for repeatedly charging the
space-charge been placed on this junction will decay at a  capacitance of
one junction of said transistor rate that is proportional to the level of
in-  and for preventing leakage currents from said 5  cident illumination.
For zero illumination, it one junction via said other junction when said
65 will take in the order of seconds for this  one junction is not being
charged and an charge to decay to half its initial value. Under  output
means for manifesting an effect repre- such circumstances (zero
illumination), the  sentative of the charge supplied to said one decay time
is governed by the relationship  junction of said transistor during the
charging 10  that generation-recombination current equals  of said one
junction to give an indication of  70 capacitive-displacement current. That
is:  the illumination level of the incident radiant [err]
energy. 2. A photosensor as claimed in claim  1 



wherein said transistor is a planar double- where:       junction
capacitance diffused transistor.                                  75 C
junction capacitance dV                                        3. A
photosensor as claimed in claim 2, 15    -       =  rate of charge of
voltage     wherein the area of said one junction is at dt
least twice that of the other junction. [err]     =
generation-recombination       4. A photosensor as claimed in claim 1 or
current                     3, wherein said one junction has a given DC  80
Since both capacitance and generation-recom-  reverse-bias impedance and
said other junction bination current depend directly on junction  has a DC
reverse-bias impedance at least an 20  area, the area cancels out of the
equation and  order of magnitude greater than said given the rate of change
of voltage is independent impedance. of area. Under illumination, the
photo-gener-    5. A photosensor device for sensing radiant 85 ated current
adds to the generation-recombina-  energy comprising: 



tion current to remove more charge per unit    a transistor on which the
radiant energy 25  time. Since the photo-generated current de-  impinges
and having a first p-n junction and pends directly on the illumination
level, the  a second p-n junction; amount of charge removed per unit time
also    means coupled to said transistor for repeat- 90 depends directly on
illumination level as long  edly supplying a voltage pulse to said tran- as
the photo-generated current is large com-  sistor to forward bias said
first junction and 30  pared to the generation-recombination current. to
reverse bias the second junction, said first During the scan time T[err], a
quantity of charge  junction becoming reverse biased and said will be
removed  from  the base-collector  second junction being maintained in a
reverse  95 capacitance-the magnitude of which is equal biased state when
said pulse is not supplied to the time integral of photo-generated current
by said pulse means; and 35  integrated over the scan time T[err]. When the
output means for manifesting an effect rep- base-collector junction is
recharged, a quantity  resentative of the charge supplied to said of charge
equal to ([err]+1) times the above  transistor during the repeated supply
of pulses 100 



quantity will flow through resistor 22. Hence, theretosto given an
indication of the illumina- a signal gain is obtained.                 tion
level of the incident radiant energy. 40    In  summary, the photosensor
described    6. A photosensor as claimed in claim 1 or above with reference
to FIGS. 1-3 provides  5, wherein said transistor has its emitter and a
low-impedance path through junction 12 for  collector electrodes connected
to separate ones 105 charging the space-charge capacitance of junc-  of the
output terminals of said first-mentioned tion 14. It provides a very
high-impedance  means. 45  path approaching an ideal switch by the reverse
7. A method for sensing radiant energy biasing of junction 12 during the
scan time comprising: T[err]. The use of transistor 10 further provides
applying the radiant energy to a transistor; 110 a gain beyond that
normally provided in the    applying a voltage pulse between the emitter
storage mode operation, thereby improving the  and collector of said
transistor to forward 50  signal-to-noise ratio. All of this is
accomplished  bias one junction and reverse bias the other with a minimum
of complexity and in a  junction to charge the space charge capacitance 



manner consistent with present processing  of the reverse biased junction;
115 technology. The described photosensor device    terminating said pulse
to enable said one may be fabricated in the form of integrated  junction to
become reverse biased; 55  circuit arrays.
reapplying said voltage pulse to said tran- sistor to again forward bias
said one junction WHAT WE CLAIM  IS: -                     and to recharge
the space charge capacitance 120 1. A photosensor device for sensing
radiant of the other junction, the charge required to energy comprising:
recharge said other junction being representa- a transistor on which the
radiant energy  tive of the radiant energy impinging on the 60  impinges,
transistor; and    detecting the charge  required to recharge
POLLAK, MERCER & TENCH, 



said other junction.                                    Chartered Patent
Agents, 8. A  photosensor device substantially as            Audrey House,
Ely Place, described with reference to the accompanying
London, E.C.2., 5   drawings.
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