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EECT11: LAB NOTEBOOK

LAB PARTNER: ELIJAH HON,
(OCCASIONALLY JEANIE AND RENEE)



LAB 1- RESISTOR VARIABILITY

e THE PURPOSE OF THIS LAB WAS TO- LEARN HOW THE RESISTORS VARY USING 20 RESISTORS WITH
THE SAME COLOR CODE.

e EQUIPMENT NEEDED-A DIGITAL MULTIMETER AND 20 RESISTORS WITH THE SAME COLOR CODE.
« BENCH |



LAB 1 PAGE 2

RESISTOR COLOR CODE = BROWN, BLACK,
RED, GOLD

RESISTOR VALUE = 1K
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MEASURE AND RECORD THE RESISTANCE OF EACH RESISTOR.




LAB 1 PAGE 4

This is a picture of our measured values from the
20 resistors



E ) K

AVG Minimum Maximum StandardD Tolerance

0.994189474 0.9826 1.0054 0.006724408 0.05

LAB 1 PAGE 5

AVERAGE= 0.9942Q, MINIMUM= 0.98260Q, MAXIMUM= 1.0054Q), STANDARD DEVIATION= .0067Q,
NONE OF OUR RESISTORS EXCEEDED THE PART TOLERANCE



OF + OR - 5%.



LAB 2- READING AND SORTING RESISTORS

e THE PURPOSE OF THIS LAB WAS TO- LEARN THE RESISTOR COLOR CODE USING 15 RESISTORS
WHICH MUST BE SORTED FROM SMALLEST TO LARGEST VALUE. BUILD A RESISTOR KIT THAT
INCLUDES 15 RESISTORS AND, SORT RESISTORS BASED ON COLOR CODE FROM SMALLEST TO
LARGEST AND MEASURE THE RESISTANCE OF EACH RESISTOR AND VERIFY SORTING.

e EQUIPMENT NEEDED- A DIGITAL MULTIMETER AND 15 UNIQUE RESISTORS
e BENCH |



INSTRUCTIONS LAB 2 PAGE 2

* WE WERE TOLD TO BUILD A RESISTOR KIT THAT INCLUDES 15 RESISTORS AND, SORT RESISTORS
BASED ON COLOR CODE FROM SMALLEST TO LARGEST AND MEASURE THE RESISTANCE OF
EACH RESISTOR AND VERIFY SORTING



. Color Code

LAB 2 PAGE 3

HERE IS A LIST OF THE RESISTOR VALUES
AND THEIR COLOR CODES




LAB 2 PAGE 4

THIS IS A PICTURE OF THE INDIVIDUAL RESISTORS THAT WE MEASURED

\




Measured
Color Code Value in
(ohms)

97.520
220.680

V6500 ¢ LAB 2 PAGE S5

0.9956ko

THIS IS A PICTURE OF OUR
MEASURED VALUES FOR EACH
OF THE 15 RESISTORS

3.2668ko
4.622ko
9.8109ko
22.205ko
33.051ko
46.505ko
99.24ko
1.0005Mo
10.177/Mo
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LAB 3- SERIES RESISTORS

e THE PURPOSE OF THIS LAB WAS TO- EXPERIMENT WITH SERIES CIRCUITS AND VERIFY THAT THE
SIMULATION, ANALYSIS (CALCULATIONS) AND TEST RESULTS ALL AGREE.

 EQUIPMENT NEEDED- DIGITAL MULTIMETER, ELVIS I, RESISTORS
e BENCH 3

e MY LAB PARTNERS FOR THIS LAB WERE ELIJAH HON, JEANIE HESS, AND RENEE MATA




INSTRUCTIONS LAB 3 PAGE 2

WE WERE TOLD TO MEASURE AND RECORD THE VALUE OF EACH RESISTOR. CONNECT THE
RESISTORS AS SHOWN IN FIGURE 1. MEASURE AND RECORD THE TOTAL RESISTANCE, RT. THEN
CONNECT THE RESISTORS AS SHOWN IN FIGURE 2, THE 2V COME FROM THE ELVIS ||
(MODULAR ENGINEERING EDUCATIONAL LABORATORY PLATFORM). THEN MEASURE AND
RECORD WITH THE DIGITAL MULTIMETER THE CURRENT AND VOLTAGES OF THE SERIES CIRCUIT.



LAB 3 PAGE 3

Figure 1 shows 3 resistors in a Series Circuit
RT = 10kQ
R2 = 2.2kQ

R3S R3 = 4.7kQ

4.7KQ

Figure l




LAB 3 PAGE 4

Measured Calculated Simulated

10k 10k

Measured = using Digital Multi er
Calculated = based on colo a
Simulated = Multisim simulation

These are pictures of our Measured, Calculated, and Simulated Results for Figure 1
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LAB 3 PAGE 5

Figure 2 shows 3 resistors in a Series Circuit with a 9V power source
R1 = 10kQ
R2 = 2.2kQ
R3 =4.7kQ

4.7KQ

Figure 2




LAB 3 PAGE 5

Simulated

32.548uA

Measured Calculated

509.1uA L32.5uA 5
C v

3.66V 3.675V 3.675V
2 a8

Calculated = based on color code and Excel values
Simulated = Multisim simulation

These are pictures of our Measured, Calculated, and Simulated Results for Figure 2
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LAB 3 PAGE 6

This is a picture of our Measured RT This is a picture of our Measured R2 Value



LAB 3 PAGE 7

OBSERVATIONS- WE OBSERVED HOW A CIRCUIT WORKS IN

SERIES. IT ADDS IN RESISTANCE AND SUBTRACTS IN VOLTAGE.
WE LEARNED HOW TO CALCULATE THE TOTAL RESISTANCE IN
A SERIES CIRCUIT, AND HOW TO FIND THE VOLTAGE WITHOUT
CURRENT IN LAB THIS WEEK. THERE IS A SLIGHT DIFFERENCE IN
THE MEASURED VALUE AND THE CALCULATED THIS IS MOST

LIKELY DO TO THE EQUIPMENT'S ABILITY TO CARRY CURRENT.




LAB 4 — BLACK BOX DESIGN

e THE PURPOSE OF THIS LAB WAS TO LEARN ABOUT SERIES CIRCUITS.
* EQUIPMENT NEEDED- DIGITAL MULTIMETER, ELVIS II, STANDARD RESISTORS

e BENCH 3



INSTRUCTIONS

RRRERE : i'/_Multimeter-XMMl R ]
Black Box S o » WE WERE TOLD THE VOLTAGE APPLIED TO A
e |l | BLACK BOX IS 9V AND THE MEASURED

CURRENT DRAW IS TOMA. DESIGN A 3
RESISTOR SERIES CIRCUIT THAT MEETS THE
VOLTAGE AND CURRENT REQUIREMENTS USING
“STANDARD" RESISTOR VALUE.




LAB 4 PAGE 3

Design ' Measured - Calculated | Simulated

e THIS PICTURE SHOWS OUR RESULTS FOR
DESIGN, MEASURED, CALCULATED, AND
SIMULATED FOR THIS LAB
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LAB 4 PAGE 5

THIS IS A PICTURE SHOWING HOW
ARE BLACK AND RED CABLES ARE
RUNNING TO AND FROM OUR
CIRCUIT.
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LAB 4 PAGE 6

e THIS IS A PICTURE OF OUR
MEASURED VALUE.




LAB 4 PAGE 7

—l

e THIS IS A PICTURE FROM OUR EXCEL FOR THIS LAB.
e OUR VOLTAGE WAS 9V.
e OUR CURRENT WAS 10.0x10A-3

 WE WERE ABLE TO CALCULATE RT BY USING OHM’S LAW.

R T IR S TE I

* THE EQUATION WAS THEN R=(V/I) WHICH =(9/.01)

)
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THE VOLTAGE, RESISTANCE Al

AN
USING THE EQUATION V=IR, WE ABLE TO DERIVE
WHICH RESISTORS WERE NEEDED TO GET THE RESULTS OF 10
MA OF CURRENT.

WL AC LA



LAB 6 — BLACK BOX DESIGN

e THE PURPOSE OF THIS LAB WAS TO LEARN ABOUT PARALLEL CIRCUITS.
* EQUIPMENT NEEDED- DIGITAL MULTIMETER, ELVIS II, STANDARD RESISTORS

e BENCH 3



INSTRUCTIONS
LAB 6 PAGE 2

 THE VOLTAGE APPLIED TO A BLACK BOX IS 9V AND THE
MEASURED CURRENT DRAW IS 18MA. DESIGN A 2 RESISTOR
PARALLEL CIRCUIT THAT MEETS THE VOLTAGE AND CURRENT
REQUIREMENTS USING “STANDARD" RESISTOR VALUE.




Design | Measured | Calculated | Simulated

-lo o @ Jo @ Jo
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LAB 6 PAGE 3

THIS PICTURE SHOWS THE DESIGN, MEASURED, CALCULATED AND SIMULATED RESULTS.




LAB 6 PAGE 4
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LAB 6 PAGE 5

This is a picture of our measured total current.



. ALTHO

CAN STILL USE THE LAW TO FIGURE OUT

THIS CASE,

OBSERVATIONS-
USING OHMS LAW

WE HAD TO FIND THE TOTAL RESISTANCE AND

FIGURE OUT WHAT TWO RESISTORS WOULD GIVE US THESE

READINGS.




LAB 7 — RESISTOR PARALLEL CIRCUIT

e THE PURPOSE OF THIS LAB WAS TO LEARN ABOUT PARALLEL CIRCUITS.
* EQUIPMENT NEEDED- DIGITAL MULTIMETER, ELVIS II, STANDARD RESISTORS

e BENCH 3



INSTRUCTIONS
LAB 7 PAGE 2

THE VOLTAGE APPLIED TO 4
PARALLEL RESISTORS IS 9V.
MEASURE ALL THE RESISTOR
VALUES, TOTAL CURRENT AND ALL
THE BRANCH CURRENTS.




LAB 7 PAGE 3

Design Measured

 THIS IS A PICTURE OF OUR DESIGN -_
AND MEASURED READINGS FOR
R1, R2, R3,AND R4 4?DD "q'?D:I-
4700 4701




Measured Calculated Simulated

= LAB 7 PAGE 4

This picture is of our Final Measured, Calculated, and
Simulated results for Lab 7



LAB 7 PAGE 5

e THIS IS OUR BREADBOARD SET UP.




LAB 7 PAGE 6

This picture is of our measured IT (Total Current)
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LAB 8 - BLACK BOX
3 DESIGN

Multimeter-XMM1

THE PURPOSE OF THIS LAB WAS TO
LEARN ABOUT BUILDING A CIRCUIT Lo AT

Black Box
THAT PRODUCES EXACTLY 1.3V

EQUIPMENT NEEDED- MULTIMETER,
ELVIS II, 5 STANDARD RESISTORS, 5
KOHM POT

BENCH 6




INSTRUCTIONS
LAB 8 PAGE 2

USING AT LEAST 3 EQUAL
VALUE RESISTORS (IN THE
BLACK BOX) DESIGN A CIRCUIT
THAT PRODUCES AN OUTPUT
VOLTAGE OF 1.3V. THEN
ADJUST R1 SO THAT THE
OUTPUT VOLTAGE IS EXACTLY
1.3V.




Measured Calculated Simulated

- LAB 8 PAGE 3

This picture is of our Final Measured, Calculated, and
Simulated results for Lab 7



This picture is of our breadboard set up
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LAB 8 PAGE 5

* THESE PICTURES ARE OF OUR SET UP
AND HOW OUR CABLES ARE RAN

FROM OUR MACHINES TO OUR
BOARD.
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I
LAB 10— SERIES/PARALLEL ﬁ
CAPACITORS T

ICS
47uF

Figure 1

THE PURPOSE OF THIS LAB WAS TO EXPERIMENT WITH SERIES CIRCUITS
AND PARALLEL COMBINATIONS OF CAPACITORS.

EQUIPMENT NEEDED- LCR METER, ELVIS ll, 3 CAPACITORS
BENCH 5

Series Circuit

- ‘ c2 c3
1on 22uF ATWF

ikt

Figure 2

Parallel Circuit




INSTRUCTIONS
LAB 10 PAGE 2

MEASURE AND RECORD THE
CAPACITANCE OF EACH CAPACITOR
USING THE LCR METER. CONNECT THE
CAPACITORS AS SHOWN IN FIGURE 1
AND MEASURE AND RECORD THE TOTAL
CAPACITANCE, CT. THEN CONNECT
THE CAPACITORS AS SHOWN IN FIGURE
2 AND MEASURE AND RECORD THE
TOTAL CAPACITANCE, CT.



LAB 10 PAGE 3
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THIS PICTURE IS OF OUR

BREADBOARD SET UP FOR THE

SERIES CIRCUIT WITH CAPACITORS



LAB 10 PAGE 4

Expected Measured

This is our Series Circuit expected and
measured results



LAB 10 PAGE 5

Lab10 Series
Single Frequency AC Analysis @ 1000 Hz

Magnitude Phase (deg)
B 1/(2*pi=1000%(V(PR 1)/I{PR 1))) 5.997688 u 50.00000

This is our Series Circuit Single Frequency
AC Analysis @ 1000 Hz




LAB 10 PAGE 6
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LAB 10 PAGE 7

Expected Measured

This is our Parallel Circuit expected and
measured results



LAB 10 PAGE 8

Lab10 Parallel
Single Frequency AC Analysis @ 1000 Hz

Variable Magnitude Phase (deq)
B 1/(2*pi*1000*(V{PR 1)/I{PR1))) 79.00000 u 50.00000

This is our Parallel Circuit Single
Frequency AC Analysis @ 1000 Hz



LAB 10 PAGE ¢

THIS PICTURE IS OF OUR 10UF CAPACITOR




LAB 10 PAGE 10

C 9.6786uf St

; | )
. | HMOD)
R 243 L &Lz C/R__}
RCU L
THIS PICTURE IS OF OUR 10UF F:1.0000 kHz R.H OFF (ql!a\Rﬂ_L} |
CAPACITOR READING. WE MEASURED ® &> s U OFF
THIS WITH AN LCR METER v:1.888 V L. v

alro |'|'|,| INT.B OFY




LAB 10 PAGE 11

THIS PICTURE IS OF OUR 22UF CAPACITOR




LAB 10 PAGE 12

THIS PICTURE IS OF OUR 22UF
CAPACITOR READING. WE MEASURED
THIS WITH AN LCR METER.




LAB 10 PAGE 13

THIS PICTURE IS OF OUR 4/UF CAPACITOR




LAB 10 PAGE 14
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LAB 10 PAGE 15

V1 THIS PICTURE IS OF OUR SERIES CIRCUIT BUILT WITH AN AC
A 1Vpk | ¢2 VOLTAGE AND THREE CAPACITORS.
Ny ,}f‘“ f==22yF C1= 10UF
C2= 22UF

C3=4/UF




LAB 10 PAGE 16

THIS PICTURE IS OF OUR SERIES CIRCUIT BUILT WITH AN AC
VOLTAGE AND THREE CAPACITORS.

SI=HOHE
et
C3=4/UF




THE MODE IS SET TO C/Rf?ﬁE; DISPLAY IS
SPEED IS SET TO SLOW. WE OBSERVED_ IAT OUR VALUES WE
MEASURED WERE RELATIVELY CLOSE TO WHAT WE EXPECTED

THEM TO BE.




LAB 11-RC LAB

e THE PURPOSE OF THIS LAB WAS TO EXPERIMENT WITH RC (RESISTOR &
CAPACITOR) CIRCUITS. AND PARALLEL COMBINATIONS OF
CAPACITORS. VIH A vouT

| 1k} ‘
) 1]'4'."|1F

e EQUIPMENT NEEDED- LCR METER, OSCILLOSCOPE, FUNCTION
GENERATOR, ELVIS Il, 10UF CAPACITOR, 22UF CAPACITOR, 47UF "
CAPACITOR, AND A RESISTOR l I

e BENCH 5 B B

Figure 1
RC Circuit




 MEASURE AND RECORD THE RESISTOR
VALUE USING THE DMM AND MEASURE
AND RECORD THE CAPACITOR VALUES
USING THE LCR METER IN TABLE 1.
CONNECT THE RESISTOR AND
CAPACITOR AS SHOWN IN FIGURE 1.
CONNECT THE FUNCTION GENERATOR

|NSTRUCT|ONS TO THE INPUT AT V1 AND CONNECT

CHANNEL 1 OF THE OSCILLOSCOPE TO
LAB ‘| ‘| PAG E 2 THE INPUT AND CHANNEL 2 TO THE
OUTPUT. ADJUST THE VOLTAGE OF THE
FUNCTION GENERATOR TO 1VPP AT THE
FREQUENCIES SHOWN IN TABLE 2.
MEASURE THE INPUT AND OUTPUT

VOLTAGES USING THE OSCILLOSCOPE.
RECORD THE RESULTS IN TABLE 2.

e CHANGE THE CAPACITOR AND RETEST.



LAB 11 PAGE 3

~2 120Vrms | = THIS PICTURE IS OF OUR CIRCUIT WITH A 1KQ
o~ VB0HZ RESISTOR, 0.47UF CAPACITOR AND AN AC
R | VOLTAGE POWER SUPPLY

T




LAB 11 PAGE 4

. 120Vrms e THIS PICTURE IS OF OUR CIRCUIT WITH A TKQ
|~ |60HZ

RESISTOR, 1UF CAPACITOR AND AN AC
=3P VOLTAGE POWER SUPPLY




LAB 11 PAGE 5

| 120Vrms

e THIS PICTURE IS OF OUR CIRCUIT WITH A 1K
RESISTOR, 2.2UF CAPACITOR AND AN AC
VOLTAGE POWER SUPPLY




LAB 11 PAGE 6 Capacitance or
Resistance
Expected Measured
THIS PICTURE IS OF OUR EXPECTED
AND MEASURED RESULTS FOR OUR ' 0.47uf AaluF
CAPACITANCE OR RESISTANCE
. 913uF

1.005k




File| Edit! View Graph Trace Cursor Legend Tools
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AC Sweep l

LAB 11 PAGE 7

s,

Vivout1)/V(vin1)

]]‘.?E " V(vout2)/'V(vin2) " \_/(vout3)/V(vin3)

10 i A b,
-30 ] T g g T
60 3 el e T
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THIS PICTURE IS OF OUR AC SWEEP

Selected Trace:V(vout1)/V(vin1)



Output Voltage C= Output Voltage C=
A7uF 1uF Output Voltage C=_2.2
Expected Measured Expected Measured Expected Measured L AB .I .I P AG E 8
Output Input Output Output Input Output Output Input Output
Frequency | Voltage Voltage Voltage | Voltage Voltage Voltage | Voltage Voltage Voltage

10
50
100
200
300
400
500
600
700
800
900
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000

l

i ;
oo
it
o

9

THIS PICTURE IS OF OUR EXPECTED AND
MEASURED INPUT AND OQUTPUT VOLTAGES
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e [HE PURPOSE OF THIS LAB WAS TO EXPERIMENT WITH

SERIES CIRCUITS AND PARALLEL COMBINATIONS OF
CAPACITORS.

LAB 12— * EQUIPMENT NEEDED- LCR METER, ELVIS II, 3

SERIES/PARALLEL CAPACITORS
INDUCTORS * BENCH |



INSTRUCTIONS
LAB 12 PAGE 2

MEASURE AND RECORD THE
INDUCTANCE OF EACH INDUCTOR
USING THE LCR METER. CONNECT THE
INDUCTORS AS SHOWN IN FIGURE 1
AND MEASURE AND RECORD THE TOTAL
INDUCTANCE, LT. THEN CONNECT THE
INDUCTORS AS SHOWN IN FIGURE 2
AND MEASURE AND RECORD THE TOTAL
INDUCTANCE, LT.



LAB 12 PAGE 3

e THIS IS A PICTURE OF OUR SERIES INDUCTANCE CIRCUIT

Figure 1

Series Circuit




Expected | Simulated | Measured

LAB 12 PAGE 4

THIS IS A PICTURE OF OUR SERIES INDUCTANCE CIRCUIT RESULTS
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‘ LE L3

1n1H EEmH

Figure 2

Parallel Circuit

4?n1H

LAB 12 PAGE
2

THIS IS A PICTURE OF OUR
PARALLEL INDUCTANCE
CIRCUIT



Expected | Simulated | Measured

4.3m

LAB 12 PAGE 6

THIS IS A PICTURE OF OUR PARALLEL INDUCTANCE CIRCUIT RESULTS



LAB 12 PAGE 7

L .53063nH
Q 2.918 Ll

TESTING Ll

F:1.8888 kHz R.H OFF
vi1.888 v C.V OFF
MEASURED LT FROM OUR EI!K'.' MANU INT.B OFF
PARALLEL CIRCUIT

e THIS IS A PICTURE OF OUR




LAB 12 PAGE 8

THIS IS A PICTURE OF HOW MEASURED OUR
INDUCTANCE
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FIND YOUR TOTAL INDUCTANCE THE SAME WAY |

CALCULATE YOUR TOTAL RESISTANCE.



* THE PURPOSE OF THIS LAB WAS TO EXPERIMENT WITH RL
(RESISTOR & INDUCTOR) CIRCUITS.

LAB ] 3_ * EQUIPMENT NEEDED- DIGITAL MULTIMETER, LCR METER,
OSCILLOSCOPE, FUNCTION GENERATOR, ELVIS II,
SERIES/PARALLEL INDUCTORS, RESISTOR, 100 OHM

INDUCTORS * BENCH |



INSTRUCTIONS
LAB 13 PAGE 2

MEASURE AND RECORD THE RESISTOR
VALUE USING THE DMM AND MEASURE
AND RECORD THE INDUCTOR VALUES
USING THE LCR METER IN TABLE 1.
CONNECT THE RESISTOR AND INDUCTOR
AS SHOWN IN FIGURE 1. CONNECT THE
FUNCTION GENERATOR TO THE INPUT AT
V1 AND CONNECT CHANNEL 1 OF THE
OSCILLOSCOPE TO THE INPUT AND
CHANNEL 2 TO THE OUTPUT. ADJUST
THE VOLTAGE OF THE FUNCTION
(GENERATOR TO 1VPP AT THE
FREQUENCIES SHOWN IN TABLE 2.
MEASURE THE INPUT AND OUTPUT
VOLTAGES USING THE OSCILLOSCOPE.
RECORD THE RESULTS IN TABLE 2.

CHANGE THE INDUCTOR AND RETEST.



LAB 13 PAGE 8

THIS IS A PICTURE OF OUR 3 INDUCTORS

Figure 1
RL Circuit




LAB 13 PAGE 3

e THISIS A PICTURE OF OUR 3
INDUCTORS




LAB 13 PAGE 4

THIS IS A PICTURE OF OUR 3 INDUCTORS
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LAB 13 PAGE 5

Inductance or Resistance

Expected Measured
THIS IS A PICTURE OF OUR L1, L2, L3,
AND R1 EXPECTED AND MEASURED ImH 1.206
RESULTS
2.2mH 2.193

100o0hm 98.06




Output Voltage L = 1mH Qutput Voltage L= 2.2mH Qutput Voltage L=4.7mH

| Expected Measured | Expected Measured ‘ Expected Measured

Output Input QOutput Output Input Qutput Output Input Output

E_Fr‘equency Voltage | Voltage | Voltage | Voltage @ Voltage | Voltage | Voltage | Voltage | Voltage

LAB 13 PAGE 6 10
50

100

200

300

400

THIS IS A PICTURE OF OUR EXPECTED 500
AND MEASURED INPUT AND OUTPUT 600
700 | 439mV

e 800
900

1,000

2,000

3,000

4,000

5,000 _

6,000

7,000

8,000

9,000

10,000




A== 8 | AR 13 PAGE 7

U:1.888 V cC.V OFF
auTO (NI INT.B OFF " THIS IS A PICTURE OF OUR MEASURED L1




LAB 13 PAGE 8

THIS IS A PICTURE OF ONE OF OUR
MEASUREMENTS
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