ECE 2300 Applied Circuits Lab Practical Part 2
Spring 2025

You’ve been given a job as a design engineer. Congratulations! Using the skills you’ve built,
your goal is to design a circuit to meet the specifications for the “practical" problem below.

You can only use components found in your lab kit for your final design. When designing,
you can calculate the “ideal" component and then approximate it using your lab kit or you can
design your components starting from this limitation.

You are welcome to work in groups of up to 3 people on this assignment. If you work in a
group, you should turn in a single submission. You are also welcome to work individually if you
prefer.

1 Practical 2: Stairstep Generator

1.1 Specifications

For the second practical, you must design a circuit that produces the output in Fig. 1. You can
use any of the components in your lab kit. You cannot use the AD2 wavegen.
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Figure 1: Stairstep waveform. Here, each block of the z-axis is 0.2s. The waveform is at 3V for
0.6s, 1.5V for 0.2s, and 0V for 0.2s and then repeats this pattern. The start-up condition for time
t = 0 is arbitrary and not important.

1.2 Deliverables

You must build your design both in Multisim and physically on your breadboard. In your submis-
sion, include:

1. A brief summary (one page or less) stepping through how your circuit works and how you
designed your circuit, including calculations. If there are any discrepancies between your real
and simulated circuits, note down what they are, and why you think they may be happening.

2. A screenshot of your final Multisim schematic and an annotated transient analysis of the
simulated output.

3. A picture of your breadboarded circuit and the output in waveforms.

4. A short description of the contribution of each group member.

For both of the graphs, include proper annotations to show that your circuit meets the proper
specifications.



NON - INVERTING OPAMP INVERTINGl OPAMP

—]

Vo—————+ .
g —\lo“"' \10“4'
1 P ik y
R

R
R2

Nouwr = iy <l + %)

R2

oLt AGE  Diviver (‘5v - ’fw}

- R
6\/_ 5\/ P\z‘\'R‘
v_ R
5¢v R +R|
3. _3a
5 2n+252

i
3 _ 15k
5 15k +1kD
R, = [kl
Ro=1.5k5

Ra SUMMING  OPAMP
\"M_A ||
Re ! T —Vour
Vi.\_% P
e R2
V:.\_c, !
PR R?_\‘ RQ_ R'L
Nowr (Rﬁ * ' Re B‘T%?“‘)
(112N

N

Summing - Opame

P\.\:R%:M"RM—, \‘ou-r=—:\._.t—(\IA 4’\13-&\1(_)

v _R.
1Oy Rin
%
R, = 0.3Rin
\
A, = W7k = 3(3ak)

in series































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(2.00,3.01)
~

(2.80, 0)

(3.00,3.01)

3 S

2 (2.60,1.49)
o
8 =
]

Voltage (V)

0%

(3.00,301)
/

} (2.00,3.01)
-

(2.60, 1.49)

A’ (2.80,0)

o=y
= 24

1 | T /2. O
1 —_——
O A c 2 3 ]
Vin = Nee = 3v 6070 lg
\/E€= -3y
Vou'\"‘ ViV\ VW.\-: ‘EVM
\Ic(_” 5€=3\/ \i\/ge: \5\/
Du*y Cyc\e ((ooo/o) Du\-y Cyc\e, (80 ,/D)
DeJen o BatRe g D-Jen _ RarRe 55
Tl R+ 2Rg Tl Rp s 2Ry
L mATLRS \ maTLRg
Ra= 3300 0. 2700 R, = I0KE 8200

Re: 6000 50600

Tl = 0693 (R, 42Rg)Coo
ls = 0.093(Ra+2R,)IONF

RA+2R s

Re = 33,000 2700

Vou-v" O
Vour = Vc.c. + Vee

B 0.093 |00NF
MATLAB
6800050
47000
hA—
+2300n
F'ND CGO F|ND CSO
Tlo"al = 15 _“-\-0'-3‘ = 15
_r+°+al = Obq?’(Rn" ZRB)C(,O T;o*al = O.qu(RA’f ZRa)Cao
Tooral =0693(3.3% 0 +2 - (8k0)C,, Tl = 0693 (10k 0+ 2 3.3k0)C,,

C - S
0 0.693(16Kk5)
Ceo™ BSHMF }(\OOMF

Ceo= 100w

—

1s
0.693(16.6k 1)

Ceo = B6.9uF X \00uF

Cqo =

Cao= |00u¢

—



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Q: What's the difference in output between comparator (V1) and inverting amplifier (V2)?
Vin = input current = 1.5v
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Text Box
Q: What's the difference in output between comparator (V1) and inverting amplifier (V2)? Vin = input current = 1.5v
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>> find req 555(80, 0.5)
Found 16 unique solutions for RA, RB to achieve the specified gain in a 555 timer.

RA RB Duty_Cycle Percent_Error (Duty) Time Percent_Error (Time)
8200 68000 0.52843 33.946 0.99931 0.0694
% 1105 22000 0.84722 5.9028 0.99792 0.208
1.2e+05 12000 0.91667 14.583 0.99792 0.208
6800 68000 0.52381 34.524 0.9896 1.0396
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