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Question:

Figure 1 shows circuit diagram of a BJT current source.
(a) Name the circuit for the current source. [1 mark]
(b) Draw the AC equivalent circuit for the current source. [2 marks]

(c) Draw the small-signal equivalent circuit for the current source. Do not forget to connect
external test signal, V4, to the circuit. [3 marks]

(d) Using the small-signal equivalent circuit derive the equation for output resistance, Ry, of the

current source. [4 marks]
Answer:
(a) BJT Cascode current source. [1] vt
(b) See next page. [2] i
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(c) See next page. [3] -
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Summing currents at output node yields

V. —(=V,.) o 1 St
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Figure 1
L = Ix + gm41x(r02 ” rﬂ'4)+ IX(r02 ” r7l'4)
r04 r04
V!c = Ix (ra4 + r04gm4 (r02 ” rﬂ'4)+ (r02 ” rlz’4 ))
Vx = Ix(’;4 + ro4gm4(r7r4)+ rﬂ4))

Where 8 = gn4l'zg and assuming 7y << Fy2
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AC equivalent circuits
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EEEB273 - Quiz2  [Question Set 2] Section: 01A/01B
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Date: 28 December 2010

Question:

Figure 1 shows circuit diagram of a BJT current source.
(e) Name the circuit for the current source. [1 mark]
(f) Draw the AC equivalent circuit for the current source. [2 marks]

(g) Draw the small-signal equivalent circuit for the current source. Do not forget to connect
external test signal, V4, to the circuit. [3 marks]

(h) Using the small-signal equivalent circuit derive the equation for output resistance, Rg, of the

current source. [4 marks]
Answer:
(e) BJT Widlar current source. [1]
(f) See next page. (2]
(g) See next page. [3]
(h) (4]
Define R ,=R; 1,
Then
V/z’2 = _IxR'E
PR A /29
)
I =g,,-IR,) +L _ LRy
Too T2 Figure 1
LA RN e
T2 T2

Normally (1/r,3) << g2, producing

Vv 1
_X=R0=r02 1+R'E gn12+_
Ix r02

R, = r02(1+ ngR'E)
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Small-signal equivalent circuit
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