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Question:

Refer to a two-transistor BJT current source shown in Figure 1. All transistors are matched.
The circuit parametersare: V" =75V, V " =-75V, and R; = 18 kQQ.
The transistor parameters are: Vge (0on) = 0.6 V, VAo =150V, and g = 50.

Calculate the Output resistance (Rp) of the two-transistor BJT current source shown in the
Figure 1 using all the parameters given above. Show clearly all calculations as marks are given

according to this. [10 marks]
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Answer: g, = IC_Q
VT
IREF = (V+-VBE-V")/R1 [2] IB\/
=(7.5-0.6 — (-7.5)) / (18K) [0.5] r =2V
=0.8mA [0.5] z o
lo = lger/ (1 + 2/p) [2] V
= (0.8m) / (1 + 2/50) [0.5] r=—%2
=0.7692 mA [0.5] ICQ
Ro =TIo2 [1]
r =Vall [2]
> — (150)/ (0.7692m) [0.5] V; =26 mV
> Rop =195kQ [0.5]
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Refer to a two-transistor BJT current source shown in Figure 1. All transistors are matched.
The circuit parametersare: V" =8V, V " =-8 V, and R; = 18.5 kQ.
The transistor parameters are: Vge (0on) = 0.6 V, VAo =160V, and g = 50.

Calculate the Output resistance (Rp) of the two-transistor BJT current source shown in the
Figure 1 using all the parameters given above. Show clearly all calculations as marks are given

according to this. [10 marks]
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VT
IREF = (V . VBE -V ) / Rl [2]
= (8- 0.6 — (-8)) / (18.5k) [0.5] r = Py
=0.8324 mA [0.5] ICQ
lo = lree / (1 + 2IB) [2] _V,
= (0.8324m) / (1 + 2/50) [0.5] I, = I
= 0.8004 mA [0.5] cQ
Ro =To2 [1]
o2 = VA/ |o [2] —
= (160) / (0.8004m) [0.5] Ve =26 mV
> Ro =199.9kQ [0.5]
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Refer to a two-transistor BJT current source shown in Figure 1. All transistors are matched.

The circuit parametersare: V" =75V, V"~
The transistor parameters are: Vgg (0on) = 0.6 V, VAo =150V, and g = 60.

-7.5V, and Ry =19 kQ.

Calculate the Output resistance (Rp) of the two-transistor BJT current source shown in the
Figure 1 using all the parameters given above. Show clearly all calculations as marks are given

according to this. [10 marks]
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Answer: On = vV
_— T
IREF :(V+-VBE-V“)/R1 [2] r _ﬁ\/'[
=(7.5-0.6 —(-7.5)) / (19k) [0.5] T |
=0.7579 mA [0.5] cQ
- VA
lo = lger/ (1 + 2/p) [2] r =
= (0.7579m) / (1 + 2/60) [0.5] °
=0.7334 mA [0.5] cQ
Ro =lo2 [1]
ro2 =Vallo [2] VT =26mV
= (150) / (0.7334m) [0.5]
> Ro =204.5 kQ [0.5]
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Question:

Refer to a two-transistor BJT current source shown in Figure 1. All transistors are matched.
The circuit parametersare: V" =8V, V " =-8 V, and Ry = 19.5 kQ.
The transistor parameters are: Vge (0on) = 0.6 V, VAo =160V, and g = 60.

Calculate the Output resistance (Rp) of the two-transistor BJT current source shown in the
Figure 1 using all the parameters given above. Show clearly all calculations as marks are given

according to this. [10 marks]
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Answer: m
ANSWer: VT
Iree :(V+-VBE-V")/R1 [2] r _IB\/T
=(8-0.6 —(-8)) / (19.5k) [0.5] T |
=0.7897 mA [0.5] cQ
— VA
lo = lrer / (1 + 2/ﬂ) [2] r =
=(0.7897m) / (1 + 2/60) [0.5] °
=0.7643 mA [0.5] cQ
Ro =Tro2 [1]
roz =Vallo [2] VT =26 mV
= (160) / (0.7643m) [0.5]
> Ro =209.3kQ [0.5]
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