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The drain is open ⇒ ID = 0 & VDS = 0 So if M1 is on, it is in deep
triode region

VGS < VTH ⇒ VG − 1 < 0.3⇒ VG < 1.3⇒M1 is off
Ron =∞

VGS > VTH ⇒ VG > 1.3⇒M1 is on in deep triode ⇒
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For Vx < 1V ⇒ Source and drain exchange roles: (since VD < VS)

VGS = 1.9− Vx VDS = 1− VX
VGD = 1.9− 1 = 0.9 > VTH ⇒ device is in triode
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

0 < VX < 1⇒ VGD = (2− VX) > VTH ⇒ triode region

IR1 = I1 − IX VSource = VX −R1 · IR1 ⇒
VGS = 2−(VX−R1(I1−Ix))

= 2−VX+R1(I1−IX)


IX = ID,triode = 1
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