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EXPERIMENT 3

Title :Oscilloscope and Function Generator

Objectives:  Understanding the procedures of using oscilloscopes
Measurement precision testing
Measuring alternating current voltage obtained from the function
generator
Measuring frequencies and basic timing

Equipment : Oscilloscope
Function generator
Probes
Wires
=Digital Multimeter
Proto Board

Precaution:
Make sure that:

a) The main swiich is ON before swirching on the oscilioscope
b1 Switch OFF the oscilloscope first. then the main switch
c) Leave the oscilloscope ON during the whole lab session

d) Ground the grounding wire. The probe has two connecting wires that one of it
must be grounded.

Instructions

o L)
1.0 Getting the oscilloscope ready ECDB, ?(S'Q é’/.

1.1 Before swiiching on the power supply of the oscilloscope. ensure that the control

panel positions are as below.
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2.0 Setting the Oscilloscope. ECQ 3, ?OLJ (b B Yo w/

2.1 Using probe X1. insert a signal from CAL séurce 10 CHI input source. Set the AC-
GND-DC switch to AC. At the CAL print it is stated the rype of signal measurement.
State the signal measurement:

2.9 Place the VVOLT/DIV knob and TIME/DIV knob at a suitable position and get the.
signal at the oscilloscope screen. Sketch the obtained waveform. '

2.3 State the signal value as appeared

Point- 10-point voliage. Vp-p = Volt.
Time. T = secs
Frequency. f= Hz

2.4 1f the signals appeared are different with the measurement signal. do some
corrections by adjusting the VARIABLE control knob.

3.0 Measuring a.c. waveform [Cu 2, ?O'L-] 26, v

Calculation: 1 div=1cm
Vp-p (vertical p-p divisions) x (VOLTS/DIV) frequency, f=1/T"
T = (horizontal divisions/cyvele) x (TIME/DIV) Vpmkd = Vp-p/(2v2)

1 a3
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3.1 Follow the wiring in Figure ]
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Figure 1

3.2 A function generator is needed to provide signal 10 the oscilloscope. Set the function
generator controller to get a sinusoidal wave with maximum amplitude of 100 Hz.

L)
1)

Adjust the VOLT/DIV knob and TIME/DIV knob 1o geta full sinusoidal waveform
on the screen. '

3.4 Siate al],}lge data needed in Table 2.
I I

3.5 Measure the voltage of the sinusoidal waveform produced by the function generator
using a volt. Meter (A “pmkd volt” reading will be provided by the volt meter)

3.6 Repeat the above steps for 2/3 and 1/3 amplitude of the previous maximurm value.
Calculate the error percentage. ' - '

Error percentage = Volt meter readine — Vpmkd x 100%
Volt meter reading




Fill in Table 2

Vertical p-p | VOLT/DIV | Vp-p Vpmkd Volt Error
div.'(cm) vawe' | (volt) Volt) * Meter percentage
o | ) reading
.\-I‘;'?.’?..
- - TABLE 2

4.0 Frequencv Measurements '&o 3, Po 23 ELA \

4.1 Display a sinusoidal waveform of any amplitude at 100Hz trequency. Record the
time-base scale (TIME/DIV) and the length of one cvcle (cm). Use suitable time-base
scale 10 ease measurement.

4.2 Calculate and record the period (T) and the frequency () of the waveform.

1.3 Repeat the measurement for frequencies of 1.0 kHz and 4.5 kHz.

4.4 Calculate error percentage for the frequencies. Record all the results in Table 3.

Error percentage = signal frequency - calculated frequency x 100%
Signal frequency

Signal TIME/DIV | Length of one| Period T | Frequency Error
Frequency cycle {cm} (second) (Hz) percentage
| 100 Hz

1 kHz

43kHz

TABLE 3



Conclusion

5.0 Time Base Measurements LQ: 2, ?0@ tft“fo

5.1 Use the circuit as in Figure 1.

5.2 Input a sinusoidal signal of 1 M

Hz. Set TIME/DIV at 0.5 ps/div. Measure the length

~of one cycle in div. (1 div. = 1 cm). Record the result in Table 4. Repeat the
measurement for TME/DIV of 1 us/div.

‘h

x
- 5

Signal frequency | TIME/DIV Length of 1 cycle | Number of cycles
(div) Displayed
0.5 ps/div
1 MHz I psrdiv
TABLE 4

5.3 Set TIME/DIV a1t 0.5 psidiv. Adjust input signal frequency to disp]é_v the maximum
possible frequency so that the length of one cycle 1s 2 div.

5.4 Repeat the procedure using 4 div. For one cvcle Record all results in Table 5.

TIME/DIV | Length of one | No. Of cycles Frequency of | F cuicutates
' cvele (div) drispla}'ed oscillator
0.3 usidiv 2
3
0.2 ms/div 10
3
TABLE 5




5.5 Set TIME/DIV at 0.2 ms/div. Adjust input signal frequency to display a waveform of
10 div./eycle Repeat for 5 div.fcycle _

5.6 Input a sinusoidal waveform of 500 kHz: Record the TIME/DIV so that one cvele
fills 4 div horizontally (4 div). Skeich the waveform displayed. '

5.7 Pull out the PULLx10MAG knob for magnification of 10x and draw the waveform
displayved. ; '

x10MAG Display

Conclusion:




UNDERSTANDING QUESTI ONS , .

Q1. Using 5 ms/div and 0.5/div scales

(2) Draw a sinusoidal waveform with 2 Vp-p at 100Hz.

Oscilloscope Display

(b} Draw a waveform of any amplitude with one cycle filling 4 div. how many
cveles can be seen on the oscilloscope display? What are the p-p and the

frequency of the waveform?

Oscilloscope Display
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The following table describes briefly some of the oscilloscope controls.

No. | CONTROLS FUNCTION

1. POWER (3} To switch on oscilloscope

2. INTEN () To conrtrol intensity of trace. display

3. FOCUS (&) To control sharpness of trace

J. ILLUM. (&) Hlumination of gratitude

W TRACE  ROTATION | Horizonal irace parallel with line gratitude

{7 )

6. CHI input (1 1} Input signal terminal

7. CH?2 input {18) Input signal terminal

8. AC-GND-DC (10).{19) | AC- 1o dispiay AC signal
GND- to ground:zero the signal so that zero line can be
calibrated
DC - 1o dispiay the full signal inclusive of DC signal

9. VOLTS/DIV (120.(16) |} Choosing verical sensitiviry in the range of 5 mV/DIV 10 3
VDIV




Adjusting VOL1/DIV sensitivity. Variable for ad_justiﬁg“g'!r':nej

70, | VARIABLE (13).(17)
| , . _ venicai-_amplitude. _ o _
T FOSTITON (9, (30) | Conwolling veriical position of wace/signal: Up/Down - of |- -~
signal display)
12. | VERT MODE (14) Choosing operation mode: CHI, CH2, DUAL or ADD
15 TEXT TRIG (EXT HOR) | Input terminal used to migger external signal. (Set switch
23 SOURCE 10 EXT 1o use this terminal)
14. | SOURCE {26) 'i'o choose iniema] triggering and input signal EXT HOR.
153.7 | LEVEL (22) - Adjusting;:ie\fgl of triggering
16. TlME/DIV {30} Time scale 'for signal sweeping from left w0 rnight of
‘ oscilloscope display
17 POSITION (32) ‘Con_trol horizontal position of tracersignal
13 | TRIGGER MODE (28) | Choosing triggering mode: AUTO., NORM. SINGLE or
' : PUSH TO RESET o S
19. | CAL (1) | Terminal output for calibrated signal

The oscilloscope described is a ‘Dual Trace Oscilloscope Model GOS-632
(GOODWILL)". You can use this as a reference if vou are using different wpe of
oscilloscope. The controls described are almost the same but the position of the
controis mavbe different.
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