ECE 3050 Analog Electronics Quiz 8
March 4, 2009

Professor Leach Name
Instructions. Print your name in the space above. Honor Code: I have neither given nor received help
on this quiz. Initials

The figure shows a cascode amplifier. M; is operated as a CS amplifier with a small-signal voltage v
and a dc bias voltage Vg applied to its gate. My is operated as a CG amplifier with a dc bias voltage Vgs
applied to its gate. M3 and M, form a current mirror with an input dc current Igrppr. For each MOSFET,
it is given that g, = 1/200, g,, = 1/400, and ro = 50kQ. Solve for i,(s) and v,(oe). To simplify the
solution, assume ro; = 792 = o0 when solving for i,(;.). Then assume rg; = ro2 = 50k{2 when using
lo(sc) tO calculate v, (o).

—M [ 1 — 1 B Ry
B 9Im Ts_gm+gmb_gm(]—+X) fid =70 <1+ Té>+Rts
yr
b -
M4 |I | Mz
il L v
o(oc)
M, Ai
1 e lre_2 T o(so)
REF D Voo :_l L
—
v AV, — M
B1
)
g
gt g =05 1p=50000 vgi=l
200 400 g
— L . e 3
T'd1"8mVs Td2 =141 Igc Flgp 15 =5°10
R
1 ts2
I"Sz —_ I"Sz: 133}102 Rtsz :=I'O rid2:=r0~ l-l- 'S -|-I'O
gm(1+%) T )
7 . o
Iigp = 1.88>10 Voc = Isc 'Rp2<r0’rid2> Voc~= 2'49}102

Answers are lsc/V < and v OC/V S



