ECE Essentials

Imaginary Unit: Rect/Polar: Z = a + jb = Va? + b24tan*1(g)
i = current, therefore j = £+1/—1 Conjugate: If Z = a + jb, Z* = a — jb

Resistors

Zr =R Rseries = R1 + Ro +---+ Ry
v=iR Ry = (g +g + )"

Capacitors
ie = C 22t Coories = (= + a5+ + )™ Ze= 32
Ve = %fotic(t)dt-&-vc,o Ch=C1+Ca+--+Cn
Inductors
i = % fot vr(t)dt+ip,0  Lseries = L1+ L2+ -+ Ly Zy, = jwL
v, = L4l Ly=(&+4+ -+
Power
Trms = \/% ti)°+T z2(t) dt P= %VMIM cos(fy — 6;) = %VMIM(pf)
S = Vimslie = P+jQ = I3,,Z Pac=1IV=1*R=Y
MOS Field Effect Transistors (MOSFETSs)
kY (Vas — Vi)? : Vas > Vi, Vps > (Vgs — Vi) [saturation]
ip =13 kYW ((Vas — Vi)Vbs — VEs]l : Vas > Vi, Vps < (Vas — Vi) [triode]

0 : Vas < Vi [cutoff]

nFET | k=kp = unCoz Vi = Vin(> 0)
PFET | k= kp = upCox Vi = V4,p(< 0)

gm =k (Vas — Vi)

Ideal Op-Amps Thévenin/Norton Equivalency
Resistor Color Codes Bipolar Junction Transistors (BJTs)
— The
color: |10s:@|1s:@| multiplier:® | tolerance:® . (322) A
black 0 0 10 — ic =Ige VT le = 51}) = Qe
brown | 1 1 10 Q + 1% P— ; P
red 2 2 | 100 Q + 2% te =1y +ic gm = Vr
orange| 3 3 1kQ — i= v =28 _VYr
yellow | 4 4 10 kQ — e = gmUbe T gm Ty
green 5 5 100 kQ + 0.5% ro= @ — Vr a= B
blue 6 6 1 MQ + 0.25% €7 gm = Ie - B+1
violet | 7 7 10 MQ + 0.1%
grey 8 8 | 100 MQ + 0.05%
white | 9 9 1GQ —
gold — | — | o1 + 5%
sitver | — | — |o01 @ + 10%




