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4 Miller Op Amp (Cont.) OP-3
What isthe DC voltage at V 4,7

D IDS3_

I DS1 I DS4

IDSS — K XW X(Vses - |VT| )2 X(l + I XVSDB)
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IDS4 — K XW ><(\/sc;4_ |VT| )2 X(l + I ><\/SD4)
2 L

IDSB - IDS4

(Vses — |VT|)2 X(]_ + I XVSDS) - (Vse4_ |VT|)2 X(l + I XVSD4)
Vsea - Vse4

Mz X(L+ 1| XVg3) = W X(1+1 xXVg,)

VSD3 - VSD4 - Vses - VT + VDSATS
VDl - VDD_VSGS - VDD_VT_VDSATS - VD2
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4 Miller Op Amp (Cont.)

To set offset at output or pnd stage M5, M6 to near zero,
set Ipss = Ipss
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4 Miller Op Amp (Cont.) OP-5)
What happensif |, = a I,
K Vo VY
2 6L (Ve = VI XL 41 XV
| | = g xK x@V6 _ V)
M1 | | M2 a X2 XéLgZ X(Vsez |VT|) X(1+I XVSD'Z)
—— 1+ XVg = a X(1+] xXVg,)
OFTENRO N,
Vsoz — I _l
a I
v e a=1 w2 = Vo
1 ~ 100+ Vg,
a = 5 Vg, = 1o — 100
| = 0.01 = 100 + 2 xV, Big Offset
N Y Y,
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4 Miller Op Amp (Cont.)
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4 Miller Op Amp (Cont.) OP-8
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Add output stage if thisistoo high.
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4 Miller Op Amp (Cont.) OP-9)

Y ou need to choose an operating point sincethe Ry 1S
very non-linear.
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Area Calculation (L=.5 micron minimum channel Length)op'ﬁ

Resistor Area=# of squares* 1.0 nf

W~ aL + 1ntii» Transistor Area
1.5m” (0.5+1) = 2.25nt

A
W/L=3
W
——p
Y L
i
1.0m Resistor
Y
0.5m
05m
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g Sheet Resistance OP-14)
T I W
« ) N
Conductance = .1 = WXT oo [thS}
Resistance L cny
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g Sheet Resistance (Cont.) OP-15
TOPVIEW
i — count as 1/2 square
o 1]1|1]|1|1] 5

I W W 1 15 SQUARES

W 1
1 R = 15 xr
i o = 100%\’

——1]1/1|1[5 R = 15kW




