Announcements

e HW #1 due now; solutions posted after class.
e HW #2 posted this evening.

e If you want comments on Lab O, turnitin to
your TA.

e Keep reading Chapter 3.
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Diode reverse leakage current

Short base W <<L,, W, <<L:

D D
I. = gAn? L —
A [NAWP NDWn]
Long base W >>L , W >>L
D D
I, = gAn?|——+-—F
s = 44T [NA L. NDLp]

Current dominated by minority carrier injection into the
lightly-doped and/or narrower side.

Minority carrier diffusion length: L, = /DTy, Ly, = \/DpTy
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Diffusion charge (forward bias)

Short base W <<L,W, <<L :

= gAn 2
Up = qAn, [ZNA 2N,
Long base W >>L,, W >>L .
Qp = qAn? [ ] (ea/*T — 1)
Ny

Stored charge dominated by minority carrier injection into
the lightly-doped and/or wider side.

| (e - 1)
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Diffusion capacitance (forward bias)

e Additional charge stored in the neutral region near

edges of spatial charge region.
Op = ipTr

— T7: transit time of diode ( 1 fs ~ 1us).

e Diffusion capacitance (forward bias):

_dQp _ (ip + 1)ty _ ipTy

Cdvp Vg Vr

e Diffusion capacitance proportional to forward current
(large at high forward bias)

Cp
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Diode temperature coefficient

* How does vp vary with temperature while iy is fixed?
dvp
d

T

KT l 1 kKT l constant
. vD=—ln(D+1) —ln(D)
q Is \ q s/

. dv_D__l ( )_le(dIS)
dT g Ig q Is \dT

e Temperature coefficient:

e [sis proportional to nl2 We get | n2 = BT exp (_E) :
E. 3V|_________l‘7l_'

dv, VD" Tq T°'T
dT T | ' Verify this in HW 2 1'
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Diode temperature coefficient

Eg
dvD UVp — 7 — 3VT

T T
e Example: temperature coefficient at RT for a typical
Sidiode, withvy =0.65V,E;, =1.12 eV
e For asilicon diode, at RT vy = 0.0259V

dvp _0.65-112-3-0026V _
dT 300 g~ —182mV/

e |If the diode is operating at a constant current at RT,

for each °C rise in temperature, vp falls by about 1.8
mV.
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