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uestion:

Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and

transistor parameters are Ip=1 mA, =100, and V4 = 0.

(a) Design the circuit such that one-sided differential-mode output voltage taken at ve; =8 V

when a differential-mode input voltage of v4= 0.05 V is applied.

(b) Determine the differential-mode input resistance, R;a.

v

V =—10V

Figure 1
Answer:

(a) The differential-mode voltage gain is given by

Ad — v_o — ngRC [2]
v, 2
I
gy =22 =094 19 231ma v 2]
Vv,  26mV
:v—”: 8 _ gmzRC _ (1923111’1)RC [2]
‘v, 005 2 2
o= 320 _ 166410 [1]
19.231m
& R, =2r = 28V, _ 2x100x0.026 _ o \\ [L.11]
I 0.5mA
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Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and
transistor parameters are Ip= 1.1 mA, # =100, and V, = co.

(a) Design the circuit such that one-sided differential-mode output voltage taken at ve; = 7.9 V
when a differential-mode input voltage of v,= 0.05 V is applied. [7 marks]

(b) Determine the differential-mode input resistance, Ris. [3 marks]
. vee Vo
i.=1ge ,npn

i.=1I.e"""r: pnp

ic = aip = fi

v

‘o .
; Small signal
v-=_10V =g,
Figure 1 . ICQ
Answer: En =
VT
(a) The differential-mode voltage gain is given by ,BV
_ T
Ad — v_o — ngRC [2] r;z' - ]
v, 2 co
1
g =teoz _OSSmA_ o) g iy 2] v
V,  26mV r, = 7
v, _ 19 _g,,R. _ (21.153m)R. 2] co
‘v, 005 2 2
=R, = 3816 1403800 [1] V. =26 mV
21.153m g
b R, =2r = 20V, _ 2x100x0.026 _945kQ  [L1.1]
I 0.55m4
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uestion:

Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and

transistor parameters are Ip= 0.9 mA, =100, and V, = .

(a) Design the circuit such that one-sided differential-mode output voltage taken at ve;=8.1 V

when a differential-mode input voltage of v4= 0.05 V is applied.

(b) Determine the differential-mode input resistance, R;a.

v

V =—10V

Figure 1
Answer:

(a) The differential-mode voltage gain is given by

Ad — v_o — ngRC [2]
v, 2
I
g =teoe OSmA 15 a00 017 2]
V; 26mV
_ v, _ 81 g.,R._ (17.307m)R, 2]
‘v, 005 2 2
=R, = 322 187010 [1]
17.307m
& R, =2 - 2V, _2x100x0.026 _ 1 o)y [L11]
I 0.45mA4
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[3 marks]

i =17 npn
i.=1I.e"""r: pnp

ic = aip = fi

I =1lp+i.
__B
L£+1
; Small signal
B=gul,
1
g, =
VT
. PV
I
.
Iey
V., =26 mV
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uestion:

Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and

transistor parameters are Ip=1.2 mA, # =100, and V= co.

(a) Design the circuit such that one-sided differential-mode output voltage taken at vez= 7.8 V

when a differential-mode input voltage of v,= 0.05 V is applied.

(b) Determine the differential-mode input resistance, R;,.

V=10V

Q,

V =—10V

Figure 1
Answer:

(a) The differential-mode voltage gain is given by

Ad — v_o — ngRC [2]
v, 2
I
g, =2 = 06mA _ o3 076malv [2]
Vv,  26mV
_ v, _ 18 _g,R. _(23.076m)R. 2]
‘v, 005 2 2
R, = _ 31213500 [1]
23.076m
W R, =2r = 2V, _2x100x0.026 _ g . [1.1.1]
I 0.6mA4
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[7 marks]

[3 marks]

i =17 npn
i.=1I.e"""r pnp

ic = aip = fiy

I =lp+i.
__B
L£+1
; Small signal
B=gul,
g =l
m VT
. PV
I
s
Iey
V., =26 mV
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