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Two Problems. One 8 2 “ x 11 “ sheet allowed for foamelfference.
1. In a forward biased pn junction diode, }<< device length.
(a) Write down the expression for stored charge on botls siflehe pn

junction, Q and Q, in terms of device parameters such gsNj,
Va ...etc. (3 points)

(b) Rewrite the expression of current density in term@odnd Q. (3 points)

(c) Interpret the physical meaning of the expression you denivpart (b). (2
points)

(d) How does the current change (increase or decreasejian forward
bias as temperature increase? Demonstrate your ansivexguations
(use the back of this sheet if necessary). (4 points)



2. Asilicon step function has A= 5 x 16° cm® and N, = 10°° cm®, Dy = 34
cnf/sec, @ = 12 cnf/sec, n= 10° cm®, kT = 0.026 eV, A = 18 cnt, 1, = 0.4y,
andt, = 0.1us. Calculate.

(a) the reverse saturation current due to holes. (3g)oint

(b) the reverse saturation current due to electronmi(gs)

(c) reverse saturation curren, (2 points)

(d) If Va = @2, calculate the
I. hole concentration at,;;and injected hold concentration at (8 points)

ii. Hole concentration at X' =J2.

iii. Electron concentration at -&and injected electron concentration af.—x
(3 points)

Iv. Electron concentration at x” =I2. (3 points)

(e) Calculate the total injected hole charge far=4p/'2. (3 points)



