




3) Push-Pull Amplifier: Current Output.  Assume ideal silicon diodes and ideal silicon transistors with
|Vbe| = 0.7V



4) RTD.  Assume the voltage - resistance relationship for an iron RTD temperature sensor is

R t = 1000 ⋅ (1 + 0.00651T) Ω

where T is the temperature in degrees C.  Design a circuit which outputs
0V at 0C and
+10V at +40C

Let R = 1000 + 100 * (your birth month) + (your birth day).  For example, May 14th gives R = 1514 Ohms

+10V

R

Rt

Y

10V at +40C

0V at 0C

1514

10k 176.1k

10k
176.1k

3.9777V

X

At 0C
Rt = 1000 Ohms
X = 3.9777V
Y = 0V

At +40C
Rt = 1261.6 Ohms
X = 4.5453V
Y = 10V

As X goes up, Y goes up.  Connect to the + input.

Y = 0 when X = 3.9777V.  Make the offset 3.9777V

The gain needed is

gain = 


10V−0V

4.5453V−3.9777V


 = 17.62



5) Thermistor.  Assume the voltage - resistance relationship for a thermistor is

R t = 1000 ⋅ exp 


4440
T+273 − 4440

298

 Ω

where T is the temperature in degrees C.  Design a circuit which outputs
0V at 0C and
+10V at +40C

Let R = 1000 + 100 * (your birth month) + (your birth day).  For example, May 14th gives R = 1514 Ohms
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R

Rt

Y

10V at +40C

0V at 0C

7.2105V

X

100k 209k

100k 209k

At 0C
Rt = 3931.4 Ohms
X = 7.2105V
Y = 0V

At +40C
Rt = 498.67 Ohms
X = 2.4439V
Y = 10V

As X goes down, Y goes up.  Connect to the minus input

Y = 0 when X = 7.2105V.  Make the offset 7.2105V

The gain needed is

gain = 


10V−0V

7/2105V−2.4439V


 = 2.0979

Make the resistor ration 2.0979 : 1



6) Temperature Sensor:  555 Timer.  Assume
Ra = 500 Ohms
R = 1000 + 100*(your birth month) + (your birthday)

Determine the frequency the 555 timer will output when
Rt = 3320 Ohms (0C), and
Rt = 533 Ohms (+40C)

note:

T = period = (R1 + 2R2) ⋅ C ⋅ ln(2)

   Hzf = 1
T

R
1000 + 100*Mo + Day

0C (Rt = 3320) +40C (Rt = 533)

1514 R2 Hz R2 Hz

1084 Ohms 346 Hz 614 Ohms 446.9 Hz
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Vcc Reset

Discharge

Trigger

Threshold Output
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Square Wave

0V / 5V
Triangle

Wave

V1
Rt

R

Ra

R2

R1

C

0C:

R2 = 


(R t+Ra)R

Rt+Ra+R


 = 1084.26Ω

period = T = (R1 + 2R2) ⋅ C ⋅ ln(2) = 2.889ms

f = 1
T

= 346Hz

40C

R2 = 


(R t+Ra)R

Rt+Ra+R


 = 614Ω

period = T = (R1 + 2R2) ⋅ C ⋅ ln(2) = 2.238ms

f = 1
T

= 446.9Hz




