核心能力: 學會電晶體運算
· 電晶體的偏壓:
· 電晶體的直流運算
· 電路的電流及電壓運算
· 電晶體的小訊號放大:
· 電晶體的交流等效電路
· 電路的交流勳號放大器設計及運算
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3. Determine the total input resistance of the emitter-follower in figure. Also find the voltage gain, current gain, and power gain in terms of power delivered to the load, . Assume  and that the capacitive reactances are negligible at the frequency of operation.
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4 Determine the voltage gain of the following amplifer. It is known that , 0.2V. The capacitive reactances are negligible at the frequency of operation. 
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核心能力: 學會運算放大器運算
· 運算放大器的基本特性:
· 輸入電阻無限大
· 開迴路增益無限大
· …
· 運算放大器的應用::
· 反相及非反相放大器
· 微分器、積分器及其他應用

1. [image: ]












2.  Determine the output voltage of the following circuit.
[image: ]












3. 試算出 vo 值為何？
[image: Image2]







4. 
(Hint:  ) , Determine vo(t) 35%
[image: ](不能套公式，用推導的)
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EXAMPLE 6-9

FIGURE 6-27

Solution

Determine the total input resistance of the emitter-follower in Figure 6-27. Also find
the voltage gain, current gain, and power gain in terms of power delivered to the load,
R;. Assume B,. = 175 and that the capacitive reactances are negligible at the fre-
quency of operation.
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The ac emitter resistance external to the transistor is
R, = Rg||R, = 470 Q||470 ) = 235 Q)
The approximate resistance, looking in at the base, is
Rintpasey = BacRe = (175)(235 Q) = 41.1kQ
The total input resistance is
Rinory = Ril| Ry || Ringpasey = 18kQ 151 kQ]41.1kQ = 10.1kQ

The voltage gainis A, = 1. By using r,, you can determine a more precise value
of A, if necessary.

1% ( Ry )V 1% < it )10V 07V
SR PR\ 18%0 + 51k0 '
= (0.739)(10V) — 0.7V = 6.69V

Therefore,
VE 669V
Ig=—= = 142 mA
ETRe 4700 o
and
25mV  25mV
A £ = 176 Q)
£ . 142mA
So,
R 235Q
= s e 0.992

"+ R 2370

The small difference in A, as a result of considering 7, is insignificant in most cases.
The current gain is A; = I,/1;,. The calculations are as follows:

Yo ALY, 0.992)3V) 298V

I, = = = = 127mA
e R 235 Q) 2350 e
Vi 3V
I, = = = 297 uA
e, 101k0 i
I, 127mA
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Given the op-amp configuration in Figure 12-21, determine the value of Ry required to
produce a closed-loop voltage gain of —100.

~ FIGURE 12-21
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Equation 13-4

input impedance and virtual ground, you can determine that the inverting (—) input of the
op-amp is approximately 0 V and has no current through it. This means that both input cur-
rents /; and I combine at a summing point, A, and form the total current (I), which goes
through Ry, as indicated in Figure 13-20.

Ir=L+1,

Since Vour = — IRy, the following steps apply:

Vini | Vin2
Vour = —(y + DRy = *(7 +—— IRy
Ry R,

If all three of the resistors are equal (R = R, = Ry = R), then

\%
L + ﬂ>R = —n1 + Vo)

Vour = —
OuT (R R

The previous equation shows that the output voltage has the same magnitude as the sum of
the two input voltages but with a negative sign, indicating inversion.

A general expression is given in Equation 13-4 for a unity-gain summing amplifier with
n inputs, as shown in Figure 13-21 where all resistors are equal in value.

Vour = —(Vin1 + Vine + Vina + -+ + Vinw)
» FIGURE 13-21 R,
Summing amplifier with n inputs. Vini AAA
Ry

Ry
"l\zO—VW—I —o Vour

EXAMPLE 13-5

~ FIGURE 13-22

Solution
Related Problem

E
i
\

Determine the output voltage in Figure 13-22.

10 kQ
10 kQ
Viva = +1 V o—AW
10kQ —o Vour

r

Vour= ~(Mnt + Vi + n3) = -3V +1V +8V) = —-12V

t

Vin3=+8V

If a fourth input of —0.5 V is added to Figure 13-22 with a 10 k() resistor, what is the
output voltage?

Open the Multisim file E13-05 in the Examples folder on your CD-ROM. Apply the
indicated dc voltages to the inputs of the summing amplifier and verify that the out-
put is the inverted sum of the inputs.
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Select a minimum value for the emitter bypass capacitor, C,, in Figure 6-16 if the am-
plifier must operate over a frequency range from 200 Hz to 10 kHz.

Vee

Figure 6-16
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Determine how much the Q-point (/c, Vcg) for the circuit in Figure 5-21 will change
over a temperature range where Bpc increases from 100 to 200.

FIGURE 5-21
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