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Announcements
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 You are free to choose any bench today.



Final Exam

3

 April 27, 2015

 Read the instructions and the questions carefully. 

 Closed book. Closed notes.

 No calculators.



Sessions

4

 April 27, 2015

 60 Minutes

 Check your group assignment.

 Group a: 9:30 – 10:30 PM 
 Do not leave the exam room until the end 

of the allotted time. 

 Group b: 10:40 – 11:40 PM

 Group c: 1:30 – 2:30 PM 
 Do not leave the exam room until the end 

of the allotted time. 

 Group d: 2:40 – 3:40 PM

 Arrive at least 10 minutes early

 Basically same rules as midterm….

Sec 1 Sec 2

5422780759 a 5422800680 d

5622780153 b 5622770659 c

5622780427 b 5622770733 d

5622780609 b 5622772093 d

5622781359 b 5622780237 c

5622781565 b 5622780260 c

5622790129 a 5622780310 d

5622790194 b 5622780344 c

5622790244 a 5622780526 d

5622790251 b 5622780799 c

5622790301 b 5622780856 d

5622790566 a 5622780898 c

5622791192 a 5622780906 c

5622791812 b 5622781003 c

5622791838 a 5622781227 c

5622791846 a 5622781615 c

5622792182 b 5622781748 d

5622792281 a 5622782019 d

5622792349 b 5622790582 c

5622792604 a 5622790723 d

5622792950 b 5622790731 d

5622793172 a 5622791424 d

5622793826 a 5622791549 c

5622795012 a 5622791580 d

5622795137 a 5622792067 c

5622795319 b 5622792315 c

5622795459 b 5622792331 c

5622795483 a 5622792455 c

5622795681 b 5622792497 d

5622795723 b 5622792521 d

5622800100 a 5622792539 d

5622800118 a 5622793040 d

5622800472 a 5622793313 d

5622793578 c

5622793800 c

5622794923 d



DC Power Supply
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 Floating

 Current limit

 Limit the maximum amount of current supplied by the device. 

 In our experiment, the current is small (mA). 
 So, we set the current limit to be small.

 There is no further need to adjust these knobs in any experiment 
except to make sure that the red mark on the knob is located at the 
white mark.

 The red light should be off if you connect the circuit correctly.

 Turn the power supply off immediately when you see red light.
Fix your circuit before you turn the power supply on again. 

 Do not put the DMM in ammeter mode directly across the two 
power supply terminals.



DC Power Supply (Another Model)
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 If you use the digital-display DC power supply, make sure 

that you use the “INDEP” tracking mode.



DMM in AC mode
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DMM: DC vs. AC Modes
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 VDC = Measured value of the voltage using DMM in DC mode

 Theoretically, 
 VDC = Average value = DC offset voltage = DC component

 VAC = Measured value of the voltage using DMM in AC mode

 Theoretically, for “True RMS” DMM,

 For non-true-rms DMM, the measurement is calibrated so that the 
above property hold for sinusoids.

 Theoretically,
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Cables
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Select ×1 here

The ×10 mode simply 

acts as a 10:1 voltage 

divider for any measured 

signals. Wit this, you will 

see tiny signal on the 

scope.

Obviously, one use for a 

×10 probe is measuring 

voltages beyond the 

normal range of an 

oscilloscope. 

For function generator, For oscilloscope,



Oscilloscope Preparation
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 Make sure that the TRIGGER MODE (26) is set to ATO 

mode, otherwise the trace will not be shown.

 Use the CH1 and CH2 POSITION controls ((9) and (10)) to 

align both traces on the center graticule. 
Trigger controls



Oscilloscope Preparation
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 Connect the probe tips to the CAL test point (6) of the 

oscilloscope.

 The square wave of the calibrator signal will be displayed on 

the screen.

VERTICAL:

VOLTS/DIV ((13) and (14)) 1V

COUPLING ((17) and (18)) DC

ALT/CHOP/ADD (12) CHOP or ALT

HORIZONTAL:
MODE (22) MAIN

TIME/DIV (21) 0.2ms

TRIGGER:

MODE (26) ATO

SOURCE (29) CH1

COUPLING (28) AC
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VERTICAL:

VOLTS/DIV ((13) and (14)) 1V

COUPLING ((17) and (18)) AC

ALT/CHOP/ADD (12) ALT

HORIZONTAL:
MODE (22) MAIN

TIME/DIV (21) 0.2ms

< GND



Triggering
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Here, originally, the trigger level was set too high at around 

5V so the trigger mechanism can’t “see” the signal. 

We then use the trigger level knob to adjust the trigger level to 

around 2.8V which stabilizes the display.



Triggering
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Triggering
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Triggering
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Trigger controls



Oscilloscope: DC vs. AC Modes
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 Input signal: 

 DC mode: Show 

 AC mode: Show 

 vAC(t) always have 0 average (theoretically)

 when VDC = 0.

 v t

    DCVACv t v t 

   DCv t v t

   AC DCv t v t

Wrong

Ex. Lab 6

Correct



Tips
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 Know the difference between the DC and AC modes of the DMM

 Know the difference between the DC and AC modes of the 
oscilloscopes.

 Know how to subtract signals inside the oscilloscope.

 For peak-to-peak measurement, learn how to use cursor 
measurement on the oscilloscope instead of counting divisions.

 Don’t forget about the 50 inside the function generator. 
 Open-circuit voltage.

 The op-amp pins info will be provided.

(1) Offset null

+

(2) Inverting 

input

(3) Noninverting 

input

(4) V-

NC (8) 

V+ (7) 

 Offset null (5)

 Output (6)

 Noninverting 

input

Inverting 

input

V+ , Positive 

power supply 

V- , Negative 

power supply 

 Output 

(3)

(2)

(7)

(4)

(6)

O



Peak-to-peak reading from the scope
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Peak-to-peak reading from the scope 

(1/3)
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Peak-to-peak reading from the scope 

(2/3)
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Peak-to-peak reading from the scope 

(3/3)
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Peak-to-peak reading from the scope
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New Type of Problems
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 Problem 3 (part a) 
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Correction
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 Problem 3 (part b) 
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