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Objective

Observe the operating characteristics of several of
the most common multi-transistor configurations.
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LM3046N package and pinout.
Pinout image source: Intersil CA-3046 datasheet
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The substrate on pin 13 MUST be tied to the lowest potential
in the circuit, even if the fifth transistor is not being used.
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Because the transistors are matched (same silicon) and the
VBE1 = VBE2, the collector currents must be equal.
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Calculate the output resistance of this current source, Rout = E
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My results
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Widlar reducing source
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Widlar boosting source
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R3 =469 Q

My results ve2 (V) IC2(uA) VEL=vel
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Wilson current source
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Differential amplifier
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Amplifies the difference between
VB1 and VB2.

The difference is called the
differential-mode signal.

The average of the two signals is
called the common-mode signal.

The common-mode rejection ratio
(CMRR) is the differential-mode gain
divided by the common-mode gain.



Grounded inputs
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Verify both Q1 and Q2 are in the
forward active region.



My results
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With both VB1 and VB2 grounded:

VC1=VC2=3.363V
VB1=VB2=0
VE1=VE2=-0.70635V

Both BE junctions are forward-
biased and both BC junctions are
reversed-biased, so both Q1 and Q2
are indeed in the FA region.



Differential mode
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My results
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Set Vin = 100 mVpp 1 KHz sine
wave, 0 V DC offset.

VC1, Avl = -36.7
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My results
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3 db point is where Av drops to
.7071 * Av at 1 KHz.
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Common mode
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Set Vin =3 Vpp 1 KHz sine wave, 0 V
DC offset.

Capture screenshots of both VC1
and VC2.

Calculate common mode gain, Ay, in
each case.

Increase frequency until Av has
fallen by 3 dB.

Repeat with Vin = 200 mVpp, 1 KHz
sine wave, DC offset = +4.9V.



Set Vin =3 Vpp 1 KHz sine wave, 0 V

DC offset.
My results

VC1, Avl =-0.54
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My results
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3 dB point at 2.6 MHz.
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My results
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Set Vin = 200 mVpp, 1.0 KHz sine
wave, DC offset = +4.9V.

AC-coupled, Av = 0.97
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