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Unit 12 - Week 10 - Differential pair with current mirror load; Single-stage opamp
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Assignment 10

The due date for submitting this assignment has passed.
As per our records you have not submitted this assignment.
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The circuit above is a single stage opamp. Vg, vy and v, are the input
common-mode bias voltage, small signal incremental differential input, and
small-signal incremental common-mode input respectively. V,, Vi bias, and
v, are the total output voltage, output bias voltage, and the small signal
incremental output voltage respectively.

Determine the upper limit on V., for all transistors to be in saturation.
Small signal inputs are zero.

{The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Numeric) 4.5

2)
Determine the lower limit on V; 4, forall transistors to be in saturation. Small

signal inputs are zero.

(The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Tvpe: Numeric) 1.5

3
Determine the upper limit on V,, for all transistors to be in saturation. Small

signal inputs are zero.

(The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Numeric) 4.5

4)
Determine the lower limit on V,, for all transistors to be in saturation. Small

signal inputs are zero. Assume that V; o is in the middle of the range deter-
mined above.

(The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Numeric) 2.5

5)
Determine the differential gain v, /vy, von = 0. Assume that all transistors

are in saturation region. For simplicity, you can set A, = 0 for M.

(The answer must be value of the gain. Round off fractional answers to one

decimal place.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
{Type: Range) 39,41

B)
Determine the common mode gain v, /vy, vy = 0. Assume that all tran-

sistors are in saturation region. For simplicity, you can set A, = 0 for all
transistors other than M,

(The answer must be value of the gain. Round off fractional answers to
three decimal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Numeric) -0.012

7

aV

The single-stage opamp shown earlier i1s used to realize a unity gain voltage
follower. The input Vi = Vj pj,; + Vpoos(t). V; p,, is adjusted so that the
amplitude V, which can be applied is maximized.

Determine the optimum bias V; .

(The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Numeric) 3

8]
Determine the maximum V), that can be applied.

(The answer must be in volts (V). Round off fractional answers to two dec-
imal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Tvpe: Numeric) 1.5

g
Determine the small signal gain when the input is set to the optimum bias.

Don’t approximate this to unity. Use the actual gain of the oapmp.

(The answer must be value of the gain. Round off fractional answers to
three decimal places.)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
{lype: Range) 0.97,0.98

10) If the supply voltage of the unity gain voltage follower is increased,

Both the upper and lower swing limits on ¥; change

Meither the upper nor the lower swing limit on ¥; changes.
The upper swing limit changes, but the lower swing limit does not change

The upper swing limit does not change, but the lower swing limit changes

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
The upper swing limit changes, but the lower swing limit does nat change
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