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Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and
transistor parameters are Ip=1 mA, =100, and V4 = . Neglect base currents.
(a) Design the circuit such that one-sided differential-mode output voltage vo taken at ve; = 8 V
when a differential-mode input voltage of v,= 0.05 V is applied. Assume v.,,= 0 V.
[7 marks]
(b) Determine the differential-mode input resistance, R;q. [3 marks]

. Vap I Vr o
vt—10V i =1, 7;npn

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

ic = aip = fi

R,
I =lp+i.
vy Q, “= ﬂ +1
‘o .
; Small signal
v-=_10V =g,
Figure 1 _ ]CQ
Answer: En = %
T
(a) The differential-mode voltage gain is given by ,BV
_ T
Ad — v_o — ngRC [2] r/z’ - ]
v, 2 co
1
g —rcor _0SmA_ g0 417 2] _ v
V., 26mV r, = 7
v _ 8 _ 8uRe (1923ImR. co
‘v, 005 2 2
320
= =16.64kQ) [1 =
T [1] V, =26mV
®) R,.d=2r”=2ﬂVT =2X1OOXO'026=10.4kQ [1,1,1]

Ly, 0.5mA
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Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and
transistor parameters are Ip= 1.2 mA, # =110, and V4 = c. Neglect base currents.
(c) Design the circuit such that one-sided differential-mode output voltage vo taken at ve; = 8 V
when a differential-mode input voltage of v,= 0.05 V is applied. Assume v.,= 0 V.
[7 marks]
(d) Determine the differential-mode input resistance, R;q. [3 marks]

. Vap I Vr o
vt—10V i =1, 7;npn

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

ic = aip = fi

R
I =lp+i.
vy Q, “= ﬂ +1
‘o .
; Small signal
v-=_10V =g,
Figure 1 _ ]CQ
Answer: En = %
T
(c) The differential-mode voltage gain is given by ,BV
_ T
Ad — v_o — ngRC [2] r/z’ - ]
v, 2 co
1
g —rcor 00md_ oo remaiv 2] _ v
v, 26mV r, = 7
v, _ 8 _g,R._(23076m)R. 2] co
‘v, 005 2 2
320
R, =——=13.867kQ [1 =
— ¢ T 23.076m o Vr=26mV
@ R, =2r = 28V, _ 2x110x0.026 _953%Q  [L,1,1]
1o 0.6mA4
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Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and
transistor parameters are Ip= 1.2 mA, # =110, and V4 = c. Neglect base currents.
(e) Design the circuit such that one-sided differential-mode output voltage vo taken at ve; =7 V
when a differential-mode input voltage of v,= 0.05 V is applied. Assume v.,= 0 V.
[7 marks]
(f) Determine the differential-mode input resistance, R;q. [3 marks]

. Vap I Vr o
vt—10V i =1, 7;npn

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

ic = aip = fi

R
I =lp+i.
B - “Tpa
Io )
; Small signal
V=10 N ﬂ:gmr”
Figure 1 _ ]CQ
Answer: g, = —V
T
(e) The differential-mode voltage gain is given by ﬂV
_ T
Ad:v_,;:gmzRC [2] 7"7[— ]
v, 2 co
1
g —rcor 00md_ oo remaiv 2] v,
v, 26mV r, = ]_
v, _ T _g.,R. _(23.076m)R. 2] o
‘v, 005 2 2
280
= R, =——=12.134kQ [1 =
¢ = 33076 [2] v, =26mV
® R, =2 - 28V, _ 2x110x0.026 _953%Q  [L11]
1o 0.6mA
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Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and
transistor parameters are Ip=1 mA, =100, and V4 = . Neglect base currents.
(g) Design the circuit such that one-sided differential-mode output voltage vo taken at ve; =7 V
when a differential-mode input voltage of v,= 0.05 V is applied. Assume v.,,= 0 V.
[7 marks]
(h) Determine the differential-mode input resistance, R;q. [3 marks]

. Vap I Vr o
vt—10V i =1, 7;npn

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

ic = aip = fi

R,
I =lp+i.
vy Q, “= ﬂ +1
‘o .
; Small signal

v-=_10V =g,
Figure 1 _ ]CQ

Answer: En = %
T

(g) The differential-mode voltage gain is given by ,BV
_ T

Ad — v_o — ngRC [2] r/z’ - ]
v, 2 co
1
g —rcor _0SmA om0 a1y 2 _ v
v, 26mV r, = 7
v T _8wRe  1923ImR. co
‘v, 005 2 2
280
R. = =14.56kQ) [1 =
T [1] V, =26mV
M) R,.d=2r”=2ﬂVT =2X100X0'026=10.4kﬂ [1,1,1]
Ly, 0.5mA
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