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Frank Martino - Proof of Skills Day 2

Q2 Experimental Measurements and Personal

Instrumentation

Prove your skill set using ONE of the following: M1K board, Analog
Discovery Board, or M2K board.

Each of the Objectives above should reflect the following goals:
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Q2.2 Build a Resistive Circuit and Measure the DC voltage

I can build a resistive circuit and measure dc voltage across ONE resistor
using a dc input source and vary dc voltage at least 3 times (-5,+5 and any
voltage in between) (Must be two or more resistors, hint: to do something

useful to you, try to simulate a homework or class problem!)

To prove my skills in building a resistive circuit and measuring the voltage, | made a circuit with
a 100Q resistor (R1), in series with a parallel set of resistors 1kQ (R2), 1kQ (R3), and 1.5kQ
(R4) (shown in the diagram below). Then | varied the voltage across the resistors from -5, 3 and
5 volts. Using the oscilloscope and channels +1 and -1, | was able to measure the voltage
across the R2. Channel W1 is the source of the constant voltage and is grounded through
another channel. Using the ADALM2000 oscilloscope, we see that with -5 volts, the voltage
recorded across R2 is -3.687 volts (shown in figure A1). Figure A2 shows the voltage across R2
when 3 volts is supplied across the circuit reading about 2.429 volts. A3 shows the oscilloscope
reading of 2.460 volts, when 5 volts is supplied.
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Below we see that all sources of measuring the voltage across R2 are within reasonable
tolerances of each other, where the LTSpice simulation is the accurate and real-world test
shown to lose some voltage from wire resistance and other non-conservative materials.
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A1: (-5 volts across 1.5kQ (R2))
Measured Reading: -3.687 volts

Period:
Frequency: —

Peak-peak: 130.725 mv

Mean: -3.687 V

Zoom: 1 ps/div 1.6 k Samples at 100 Msps Stop

565\

_-S.DD us -7.00 us -6.00 us -5.00 us -400us  -3.00us -2.00 us -1.00 us 0.00s 1.00 us 2.00us 3.00 us 4.00us 5.00 us 6.00 us 7.00 us 8.00us

397.174 mV/div (£25.0) 397.174 mV/div (£25.0)

LTspice: -3.94737 volts Multimeter: -3.66 volts

E’ * CAUsers\martifS\Downloads\ProofOfSkills\Draftd.asc

EATERCH

--- QOperating Point ---

Q[vrzj : -3.94737 voltage

(vsource) : =3 voltage

I(R1l): 0.0105263 device current
I(R4): -0.00394737 device_current
I(R3): -0.00394737 dr.vice_cmrrent
I(R2): -0.00263158 dgvice_c:urrent
I(Vl): 0.0105263 dJE'vice_c:urrent




A2: (3 volts across 1.5kQ (R2))
Measured Reading: 2.429 volts
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Zoom: 998.158 ns/div 1.6 k Samples at 100 Msps

362V

3224V

Lad VW

-800us  -7.00us  -600us  5.01us  -401ps  -301us  -2.01us

401.884 mv/div (£25.0) 401.884 mv/div (£25.0)

LTspice: 2.36842 volts

-1.0tus -1473ns  0.88us 1.98 us 298 us

Multimeter: 3.65 volts

BT * C\Users\martifS\Downloads\ProofOfSkills\Draftd.asc X
--- Operating Point ---

v (vz2) : 2.36842 voltage |
Vivsource) : K] voltage

I(R1): -0.00631579 device current !
I(R4): 0.00236842 device_current |
I(R3): 0.00236842 device_current
I(R2): 0.00157895 device current

I(Vl): -0.00631579 device_r.rurrent

3.98 us
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498 us

Learning Module

Active.

5.97 us

6.97 us

7.97 us

Stop
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A3: (5 volts across 1.5kQ (R2))
Measured Reading: 3.639 volts

Zoom: 999.079 ns/div 1.6 k Samples at 100 Msps Stop

3.25V

6.219 Ys,2.880 V

2.86 V

206V

u -8.00 us -7.00 us -6.00 us -5.00 us -4.00pus  -3.00us -2.01 us -1.01 us -7.37ns 0.99 us 1.98 us 299 s 3.99 us 4.99 us 5.99 us 6.99 us 7.99 us

397.174 mV/div (#25.0) 397.174 mV/div (£25.0)

LTspice: 3.94737 volts Multimeter: 3.65 volts

ET * CAUsers\martf3\Downloads\ProofOfSkalls\Draftd.asc

--- QOperating Point ---

V(vr2) : 3.94737 voltage
[V(vsource) : v voltage
I(R1l): =0.0105263 device current
I(R4): 0.00394737 device current
I(R3): 0.00394737 device current
I(R2): 0.00263158 device_mrrent

I(Vl): -0.0105263 dﬂ?‘iue_mrrent
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When testing all of the circuits with the varying voltages -5, 3, and 5 voltages, we get voltage
readings across R2 as -3.94737, 2.36842, and 3.94737 volts respectively. This matches very
closely to the real-word testing done using the ADALM2000 and the multimeter, as it only varies
a few millivolts.



