EE 351 Test

Seat code: (if applicable) Name;

Test rules: (you are only one cheating event away from academic misconduct)

Do dll work on test. Usethe backside if necessary. Extra paper not allowed.

Equationg/data are supplied as follows. 'Y ou may have no other notes.

All sheets of the test must remain stapled —do not remove any page.

Y ou may have 1 approved calculator as described in test policies. However, for sometestsit is possible that no calculator
will be alowed.

All other papers, books, purses, bags, etc. must be off the desk and on the floor out of site.

Y ou may have no cell phones, pagers, etc. in view. Any devices you have with you must be OFF unless approved by the
instructor.

v" Your desk must be free of anything not approved — thus you have only three items: the test, your calculator (if permitted
for the test), and your pencils/erasers — none can have any notes.

Caps or any kind of head gear or unusua éttire are not allowed.

Nothing can be in your lap or off the desktop, even if legitimate for the test.

General data and equations:
Standard R: 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91
StandardC: 10 12 15 18 22 27 33 39 47 56 68 8
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Unless otherwise indicated, use the following constantsfor all problems:

Veenom @ 25 C = volts dVee/dT = mV/C
Temperatures: Tpin = C Trom = C Trnex = C
Beta: Bmin = Bnom = Bmax =
D%ign: Kr = Kg = VcEst = V
JFET: lpss = mA Vp = V
Pout P,
Pyain = = dB = 10logy, ()
Te = (T¢ +40) 2 — 40 Tp = (T; + 40) 2 — 40 T = Tp + 273
1%
Ip = I [e( D/nVT) - 1] Use n =1 for transistors, n = 2 for diodes
Vp=kT/q  k=138E-23JK, Tinkevins, q=1.602E-19 coulombs 74 ="~
D

Ofoani 24 ) 8.6
Joripple = Y half-wave Y%ripple = Y full-wave

— — (£ _le_ I — — (B
IC_ﬁIB_(ﬁ+1)IE IB_B_ﬁ+1 IE—(,B+1)IB—(B)IC

Vee—VBe—VEE Vee—VBe—VEE
[ = ————-3= or [ =—"F2—==
E ( (2—2)) E RE+%
RE 1+F
Ve =Vee — IcRc Vg = Vpp — IgRp Ve = Veg + [gRg
Vr ’ R’B

Te = E Teg = @ Tht = (ﬂ + 1)(re + RE) Tet = Te m
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RelIR CB: A, = (g5)Re

Te+RE||RL Te

~(gha)Re
Tet+RE

CE AV = CC AVL =

av av
Veemin = VBETref + d_?E (Tmax - Tref) VeEmax = VBETref - ﬁ (Tref - Tmin)

_ KrVBEmax—VBEmin _ VBEmaxtVBEmin

Icmax
Ky =—= Vonmin = v =
T Icmin BBmin Kr—1 BEnom P
Bmax+1\_(Bmint1
Kn = Icmax R_B — KB( Bmax ) ( Bmin ) — \ﬁ
B Icmi Rg - 1 Kp Brom =  BminBmax
e max (ﬁmin)_(ﬁmax)
. . 1% R
BiasDesign: Rg; = Rp (Vﬂ) Rpy = 72—
BB LG

Rc
2R, 1 (VBB+VeBmin)+KVec

whereK ~0.2t00.5

CE large signal design: Vegope =
= (B (Be) - _ ReRp
Ry = (ﬁ+1) (AV) Te R, = Rg—Rl

R
(Vcc—VCEsat)<1+R—IZ)

Rc
Z(R—L+1)+K

CC large signa design: Vigop: =

z+§—f
2
_ (Ves _ Ip 2\/Iplpss
Ip = Ipss (1 ( . )) Ves = Vp <1 IDSS) Im vh
2
Ve =Vee —Ves —Vp Vg = IV_P = |2VKR5| Ip (V—RZ) (X+1-v2X+1)
DSs VR 2R%
n-channd: n-channd:
1
Vp > (Vg — Vp) Vps > (Vgs — Vp) Tar = © Tgt = @ st =
CS: A, =—2mB0 cp: g4, =228 CG: 4y = gnR
VT 14 gmRE "V T 14 gmRs - dy mip
. _— _ _ V66—Vas—Vss
BIGSdeSIgn VGG _ VSS+IDRS+VGS RS _I—
D
Fey — Fetnet = S S— Cumitter = Crl[lAy,| + 1]
2 RshuntCshunt ne ++++... Liter f
Fcn1 FcH2
1
Fep = FCLnetE\/FCZL1+FCZL2+'"

2nRseriesCseries

Cascade factors: 2: 0.664, 3: 0.510, 4: 0.435, 5: 0.386, 6: 0.350
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