ELEC 3300
LAB 1: USE OF EQUIPMENTS

A. OBJECTIVE:

1. To familiarize yourself with the basic equipments and components, power supply, multi-meter,
transistors.

2. To understand the power limitation of an IC.

To understand the use of transistor as a electronic switch

4. To correlate the knowledge that you learn from previous courses to the real world environment.

(O8]

B. PRE-LAB ASSIGNMENT:

1. Study the Power Supply IPS-3303 information (available from the course webpage).
2. Study the 74LS04 datasheet (available from the course webpage).

3. Study the PN2222 datasheet; note the orientation of Base, Emitter and Collector.

4. Study the tutorial information related to LAB1.

5. Finish the PRE-LAB part of the activity sheet.

C. INTRODUCTION:

In this lab, you need to familiar yourself with the basic tools of electronics.

® Power Supply — A power supply is to provide power to your circuits, you need to be able to
understand the operation modes of the power supply. How does it related to Voltage and Current.

®  Multi-meter — A meter to measure the voltage and current of your circuit.

® Transistor — A device normally to amplify the current from the digital logic system.

D. POWER SUPPLY INFORMATION:

The following are the photos for the power supply that is actually used in the lab Model IPS-3303.

IPS 3303
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Please refer to the Canvas for more information about the Power Supply



ELEC 3300
LAB 1 : USE OF EQUIPMENTS

WoNG, Denns ACTIVITY SHEET
Name : [7uﬁn /Il/hi Student number : 2045¢0Q’ LAB Session : L A g

PRE-LAB

Consider the circuit below that consist of a 1k € resistor, a power supply, an ammeter and a voltmeter. If
you want to measure the voltage and current across the resistor. How do you connect the ammeter and
voltmeter? WARNING ** If you connect WRONGLY, you will DAMAGE the EQUIPMENT, so, if
you are not sure, please ASK your best friend, Google!!

— + Power Supply — —

— + Ammeter — |— — 1kQ — — + Voltmeter — —

Please check the following components before you start each Part of the LAB

Check List
Components / Equipment Tested Result
Part A Power Supply 7OK o NOT OK
100Q) resistor A 0K o NOT OK
10Q resistor =z OK o NOT OK
470€) resistor OK o NOT OK




A. Power Supply:

WARNING ** Part A requires you to set the Voltage and Current according to your student ID.
Please double check your voltage and current before you connect the resistor and do the

measurement. 7/ D ,é }/ L() 0 4} I

Assume your student ID is 2 0 1 2 3 4 5 6
a b c d e f g h

Please set the maximum current to 0.Z A, where Z = (ef) mod 2 + 2

: — o
Please set the maximum voltage to Y volt, where Y = (gh) mod 5 + 4 T é / Z 7{- (/ - g \

Example: ZLt % 2 *{’ 2 v D'Z'A'
For above student ID, the maximum voltage will be = (56) mod 5 +4 =5V
For above student ID, the maximum current will be = (34) mod 2 +2 =2 = 0.2A

1. Consider the independent mode and the master supply only. In order to set the maximum power of the
supply, you need to do the two steps below separately.

I.  Set the maximum voltage to Y Volt by the voltage knob under an open circuit condition.
II. Shorting the output and set the maximum current to 0.Z A by the current knob.

What is the maximum Power that delivered by the power supply using above configuration using the
setting from your student ID? Show your calculation.

o w (gxe - 1w

1. Connect a 100Q resistor across the +ve and —ve terminal Step 3

2. Turn on the Power supply v

3. Enable the output K:-/ =

4. Answer the following questions I
Which mode (CC or CV) is the power supply operates in? Step 2 )

Ans: C \/ ‘

0-2
What is the current drawn from the power supply? How can you know that?

Ans: 0.0% A ) Q‘l OMU’VI'/‘C‘ the LCD o—l[ power S"\T"}’Ij

Calculate the power dissipated by the 100 Q2 resistor.
rd . — , T
Ans: 0)/5“‘) /005X5>’0ij
P

Check the power delivered by supply by Values shown on LCD. Does power dissipated by the
resistor equals to the power delivered by the power supply? Please comment. ’ G/ ) P svey

Ans: /@9 RZ.(”S%DI* W’l/ d’“’f ~fe W/-77 Su f// ..(’0”5/9/\7

Step 5

5. Disable the output by pressing the button.
6. Turn off the Power supply

Step 6 f')



Repeat the previous steps with a 10Q resistor.
Which mode (CC or CV) is the power supply operates in?

Ans: C C

What is the current drawn from the power supply? How can you know that?

Ans: 0154 , ”ﬁ’th oé&fvwf valuls on po s ml’/’ﬁ LeD.

Calculate the power dissipated by the 10 QQ resistor.

0:22TwW (1.§)<o,/§) = 0 22[w.

Ans:

2. Keep the same setting but change the 102 resistor to a copper wire to connect the 2 output terminals,
this time, which mode, CC or CV mode is the power supply operates in?

Ans: C -

What is the Voltage and Current across the 2 output terminals?

Ans: \J"(’P“O\& © OIL\/ errﬂ/ﬂ’t’ = 0')SA

Change the 10Q resistor to a 4700 resistor, follow the steps, and answer the following question

3. Configure the Power Supply to series mode and output =YV to +YV, connect a 470Q resistor to
the output terminals, set appropriate current so that the Power Supply operates in CV_mode.
Measure the voltage, current and hence calculate the power delivered to the 470Q resistor.

Ans. Wl‘e“-(l/ 4 f\j [/'Mu.f - O'O}H me_aj\/ z j’)(b,o’J/

- U(g

Check point 1, TA Signature for finishing Part A:

Check List

Components / Equipment Tested Result
Part A Power Supply \ OK o NOT OK
100Q2 resistor Y OK o NOT OK
10Q resistor VOK o NOT OK
470 resistor V OK o NOT OK
Part B LED A OK o NOT OK
10€2 resistor 4 OK o NOT OK
74L.804 IC APK 0 NOT OK
Digital Multimeter 4 0K o NOT OK




B. Digital Circuit:

1. Consider the independent mode and the master supply only. Set the voltage to SV by open circuit, set

current to 0.3A by shorting the outputs.

2. In your breadboard, build the following circuit.

&y

5V > GND

From your knowledge in the other courses, assume the LED is an ideal diode with a 0.7V for

forward bias, what should be the current flowing through the 330Q resistor?

Ans: WOF;A

C-%) /130 7»0‘0/3ﬂ

Now, measure the exact current through the 330Q resistor using a desktop multi-meter, what is the

reading?

&y
v o Multi-meter

Ans: l OD/U.A

GND

With the knowledge that you learnt from the other courses, comments on the two measurements

above if the assumption on 0.7V bias is valid or not.

Ans:

Not vatcl | Twe wrrent meoswed 13 verfime

I

DS mu)/lu bl yole clould be p»jm

Now, consider a 74L.S04 IC.
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3. Connect Pin 1 to GND, measure the voltage at Pin 2. What is the voltage at Pin 2?

Ans: # (fé v

4. Connect Pin 1 to 5V, measure the voltage at Pin 2. What is the voltage at Pin 2?

. (4D mV/




5. Now, make the following connections:

74LS04

Pin 1
: Y
Point A K}—La —— Pin2

In order to light up the LED, what should Pin 1 and Point A connected to?

Ans: Pin 1 connected to (5V Point A connected to (5V

In this example, the power that lights up the LED comes from where?

Pin v

Ans: Power comes from

Now, use a multi-meter to measure the current. Please note the +ve and —ve terminals of the multi-
meter.

74LS04

Pin 1 j
x
X

Point A N @7 Multi-meter Pin2

What is the current shown on the multi-meter? Is the current flowing out from Pin 2 or flowing into
the Pin 2?

Ans: Current shown on multi-meter: //U- A . Direction / into) Pin 2

Now, try to directly connect pin 2 through the multi-meter to Point A, measure the current again. Is
the current flowing out from Pin 2 or flowing into the Pin 2?

74LS04

Pin 1 j

Point A Multi-meter Pin 2

m
Ans: Current shown on multi-meter: ‘j_D B— . Direction: / into) Pin 2

The above method will allow you to know the maximum current supplied by the IC. With your
answer from Part B3, deduce the maximum power you can get from Pin 2.

205 W (ML X §09:;.zgw

Ans: Maximum Power from Pin 2:




6. Now, try to make little changes:

Y, 74LS04

S‘V Pin 1
Point B I I @7 Pin 2 oV

In order to light up the LED, what should Pin 1 and Point B connected to?

Ans: Pin 1 connected t6 (5V //GND), Point B connected to@ GND)

In this example, the power that lights up the LED comes from where?

Po)'n‘f B

Now, use a multi-meter to measure the current. Please note the +ve and —ve terminals of the multi-
meter.

Ans: Power comes from

74LS04

Pin 1 j‘
Point B I I @7 Multi-meter Pin 2

What is the current shown on the multi-meter? Is the current flowing out from Pin 2 or flowing into
the Pin 2?

Ans: Current shown on multi-meter: 2 g//A' P\ . Direction: (out from Pin 2

Now, try to directly connect pin 2 through the multi-meter to Point B, measure the current again. Is
the current flowing out from Pin 2 or flowing into the Pin 2?

74LS04

Pin 1 j

Point B Multi-meter Pin 2

,ﬁ}mﬁ

The above method will allow you to know the maximum current sink by the IC.
Refer to Start of Part B, the maximum current from the Power Supply is set to 0.3A. Does Pin 2
allow all the 0.3A current sink to it? Please comment. on on TC

. NO. Theie ore & (of of electronic Cam\/onen—fg,\ ond ol

r " . ny
Ove, (BAne C{Q/A -iv‘; é(/\]D ro Come ‘Df The CW’VEn-{ 1 lows Z/CCWM .
Check poinl) 2, TA Signature for finishing Part B:

Ans: Current shown on multi-meter: . Direction: (out from{/ into) Fin 2




Check List
Components / Equipment Tested Result
Part A Power Supply V OK o NOT OK
100Q2 resistor V OK o NOT OK
10Q) resistor \ OK o NOT OK
470 resistor \ OK o NOT OK
Part B LED VOK o NOT OK
10Q resistor VOK o NOT OK
74LS04 IC Y OK o NOT OK
Digital Multimeter V OK o NOT OK
sl
Part C Motor /0 OK o NOT OK
741804 IC QK o NOT OK
NPN Transistor [‘/D/OK o NOT OK

C. Transistor as an amplifier or a switch

1. Consider the independent mode and the master supply only. Set the voltage to SV by open
circuit, set current to 0.35A by shorting the outputs.

2. Measure the resistance of the motor

Ans: Resistance of the motor Q . ; ﬂ

3. Connect the 2 wires of the motor directly to the power supply. Read the voltage and current
reading from the power supply.

5V GND

0. g\/ Current: 0-3°5 ﬂ

Ans: Voltage:

4. Use the circuit that you build from Part B, make the following connections:

74LS04

Pin 1 j

GND Pin 2

Will the motor turn when you connect the Pin 1 to GND? Please explain with the answer of
you get from last task of Part B 5.

Mo The currant of BOmb s inefficint to
forrr The s far .




5. Now, make a little change to your circuit:

74LS04

Pin 1

5V Pin 2

Will the motor turn when you connect the Pin 1 to 5V? Please explain with the answer of
you get from last task of Part B 6.

Ans: No. in 2 0'1/1 a/ows If?wq’ 01[ ponil + sﬁ:k)
ﬂla/ QOmount Df 04/7?’/17‘ of /'}2!07[/}0’@¢ fo pruer a Mopor.

6. Now, modify and adding a NPN transistor to your circuit as follows:

5V \L 741504

Pin 1 j
Pin 2

GND

Will the motor turn when you connect the Pin 1 to 5V? Please explain with the properties
of the transistor.

NOTE: You can try to rotate the motor a bit to facilitate the turning. Please pay
ATTNETION that the transistor will becomes HOT during the rotation.

Ans: No The 4L oY Cﬁvly will CMTL Jv of Im),/

+ ov ot '0”’12 No {D‘JW -ﬂpws —fhrvw-ré, the ‘lage ° /ﬂJ’
s, AS o (e5ulf) ro Porer [T allowed) +hroaph ool OF Such

Will the motor turn when you connect the Pin 1 to GND? Please explain with the properties M otor

of the transistor.
obesa¥ g, P 2.

NOTE: You can try to rotate the motor a bit to facilitate the turning. Please pay
ATTNETION that the transistor will becomes HOT during the rotation.

yﬁf YWL '9 gV at 'Fmb OMJ WIA'LM Fvwg,;\
I)muc Arouflp Hre ‘f'rang)p{ov‘,% allows Ha moter 4o be

T
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When the motor is on, read the current from the power supply, compare to your answer
from Part C 3.

Ans: LMYfMl+ : 0 ,L) A

In this example, the power that makes the motor move comes from where?

Ans: Power comes from: T[/lf/ 5U Pl?WW’ le!]F/;i i

What is the role of Pin 1 of 74LS04 in this example?
Ans: pjn ’ Gets o Hhe gWI"fOA,) J\l/f)b\.OLlU[ oh  THL Uﬁ{’f”j-e—
viloe ot Pin | He potr can be fwmed o ond S

Check point 3, TA Signature for finishing Part C:
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