EE225500 B/ T 2 Quiz 6(Lecturel0) Spring 2021
2021/06/08

Student ID:
Name:

(A) 1. Which is NOT the right description of a differential pair with an ideal tail current
source?
(a) Differential signals are measured with respect to ground
(b) Less pro to common-mode noise
(c) Transistor currents remains the constant as input common-level increases
(d) Transistor currents change in the opposite direction when a differential signal is
applied.

For question 2~6, please answer according to the circuit below, and ignore the base current.

(C) 2. Which is NOT a right description of this BJT differential pair?
(@) Q1, Qzare identical
(b) Ik is the tail current source
(c) differential gain= Vo1/Vin1
(d) output common-mode level=(Vo1+Vo2)/2

(C) 3. When Vini=Vinz, which is NOT correct?
(@) lc1 = lc2
(b) Vo1=Vo2
(¢) Vor=Vce-leeXRc
(d) VBe1=VEE2

( B) 4. When Vin1>>Vinz, which is correct?
(@) Ic1=0
(b) lc1=lee
(¢) Vo1=Vcc
(d) V=0

(C) 5. To linearly amplified the differential input signal V;,4, which answer below is the
maximum input signal range? (Hint: Let I, = 0.981g)
(@) —26mV < V;; < 26mV
(b) —60mV < V;; < 60mV
(c) —100mV < V;; < 100mV
(d) no limitation

(B)6. Letly; = 1mA,V,. = 5V, R, = 3k,
Find g, for each of the two transistors at the operating point.
() 10 mA/V
(b) 20 mA/V
(c) 26 mA/V
(d) 40 mA/V



For question 7~9, please answer according to the circuit below (M1, M> are identical). Where
R, represent the output resistance of the tail current source.

(D) 7. Letlg = 0.8mA, 1y, Cox = 0.2mA/V2, = = 100,
Rp = 5k0,Res = 25kN. Please find the differential gain.
(a) 141.25 VIV
(b) 100 VIV
(c) 28.25 VIV
(d) 20 VIV

(A) 8. Which is the most efficient way to achieve high input
common mode rejection?
() Increase R,
(b) Increase Igg
(c) Increase Vpp
(d) Increase Rp

(D) 9. Which is the possible way to extend the differential input swing range under the
fixed tail current Iss?
(a) Decrease Ry,
(b) Increase Rp
(c) Decrease Vpp
(d) Decrease W/L of both M1 and M2

(A) 10. Please find the differential mode voltage gain of the circuit shown below.
1
(a) _gml(g ||I‘03||I'01)
(b) —8m18ms (I‘O3||I'01)

(C) _gml(ro3||rol)
(d) _(gmlrol) * (gm3r03)




