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myDAQ – Measuring Resistance
[bookmark: _Hlk73696963]Introduction to Fundamentals 
Using NI Multisim and the NI myDAQ
Measuring Resistance

Learning Objectives
· Measure resistance through an electrical simulation and experimentally using the NI myDAQ

What You Need
myDaq
[image: J:\Images for ELNC1220\First Circuit\myDaq1.jpg]

Breadboard
[image: J:\Images for ELNC1220\First Circuit\breadboard2.jpg]



Resistors
10 Ω 
82 Ω
330 Ω 
1 kΩ
2.2 MΩ 

The resistor colour code chart can be found here:
Digikey Resistor Code Chart

[image: J:\Images for ELNC1220\Wk1\myDAQ-3.jpg]





1: measurment of resistance using a simulator

Purpose

In this lab you will simulate the measurement of resistance using NI Multisim and calculate tolerances. 

Only NI Multisim is required for this part of the exercise.

Calculated Values
Refer to the resistor values shown in the table below. 

Using the procedure for standard four band resistors, determine the corresponding colour code for each. 

List the colours in Table 1. (Correct answers located at end of this section)


Table 1 Colour Codes
	Resistance 
& Tolerance
	Colour Codes
First Digit              Second Digit             Multiplier              Tolerance

	10    5%
	
	
	
	

	82    2%
	
	
	
	

	330    1%
	
	
	
	

	1 k   0.5%
	
	
	
	

	4.7 k  0.25%
	
	
	
	

	2.2 M   5%
	
	
	
	



The tolerance of a resistor is a specification which indicates a range of possible values.

For example, for a 10 k resistor with a 5% tolerance:

Tolerance = (5%)(10 k) = 0.5 k = 500 

Therefore the actual value of the resistor is between 9.5 k and 10.5 k. 


Calculate the expected minimum and maximum values for the resistors in Table 2, and record the results in your log book.

Table 2 Resistor Tolerance
	Resistance 
& Tolerance
	Resistance Range
Minimum               Maximum  

	10    5%
	
	

	82    2%
	
	

	330    1%
	
	

	1 k   0.5%
	
	

	4.7 k   0.25%
	
	

	2.2 M   5%
	
	



















Use NI Multisim to measure virtual resistors


Open NI Multisim, and select the PLACE BASIC icon which appears as a resistor schematic symbol (shown below). This will open the Select a Component menu with the Basic group of parts open menu allowing you to select and place basic components. Select RESISTOR


[image: Graphical user interface, application, table, Word
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You can type the value of resistor in the text box labelled Component or you can select it from the list. 

Set the tolerance of the resistor by clicking on the Tolerance (%) drop down box located in the middle left of the window.

Place the following resistors with these tolerances. Note that although 0.25% isn’t an option, you can still type it in.
	10    5%

	82    2%

	330    1%

	1 k   0.5%

	4.7 k   0.25%

	2.2 M   5%
















Your workspace should look similar to the following:

[image: Table
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Go to the SIMULATE menu and make sure that USE TOLERANCES is selected.  
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Description automatically generated]


Place two multimeters in the workspace

Instruments can be found as icons along the right hand side of the main window. Instruments can also be found by navigating the Simulate/Instruments menu. You want to place two different multimeters in the workspace. Place the NI Multisim default multimeter, and a simulation of a real Agilent multimeter as shown:
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XMM1 is the NI Multisim generic multimeter.  XMM2 is a simulation of an Agilent 6½ digit multimeter.  The meters will open if double clicked as shown:

[image: Graphical user interface, application, table
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Add a GROUND symbol to the workspace (Multisim requires this to run the simulation, it is not required in real life). You can find it by clicking on the Place Source icon and selecting POWER_SOURCES

[image: Graphical user interface, application

Description automatically generated]





Create the following tables in Excel (or your logbook):

Table 3 Measurements with XMM1
	Nominal Resistance
	Measured Resistance
	% Error

	10 Ω
	
	

	82 Ω
	
	

	330 Ω
	
	

	1 k Ω
	
	

	4.7 k Ω
	
	

	2.2 M Ω
	
	



Table 4 Measurements with XMM2
	Nominal Resistance
	Measured Resistance
	% Error

	10 Ω
	
	

	82 Ω
	
	

	330 Ω
	
	

	1 k Ω
	
	

	4.7 k Ω
	
	

	2.2 M Ω
	
	




Wire up XMM1 to the first resistor as shown. You wire by clicking on a terminal which creates a “wire”. You can place a wire by dragging the wire behind your cursor and clicking again. You terminate the wire by clicking on another lead (for a component or instrument) or by right clicking. 

The wiring option (and related options such as creating a junction of wires) can also be found in the Place menu.

Right clicking on a wire will open an options window allowing you to change its properties (such as colour) or delete it.
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Click on the Ω symbol on XMM1. This will cause the multimeter to measure resistance.

When you begin the simulation by clicking the START SIMULATION [image: C:\Documents and Settings\amcglashan\My Documents\My Pictures\Microsoft Clip Organizer\CG168.wmf] icon, NI Multisim will vary the values of the resistors by the tokerance you indicated (failures can also be simulated).  Note that once you click the stop simulation button and then restart the simulation the resistor values will change (within the tolerance). 
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Start the simulation and measure the resistance. You should see something similar to the following (within the tolerance indicated):
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Record the value in the table, calculate the actual % error from the nominal value and repeat this process with the remaining resistors.

[image: ]

Note: Do not try to measure one resistor with both XMM1 and XMM2 at the same time as this will cause an error in the simulation and provide you with a totally incorrect result on XMM1.

	

Repeat this process by now connecting the resistors to XMM2. 

You must actually press the power button on the simulated instrument for it to work. Then click on the button with the Ω 2W symbol (this means 2 wire resistance measurement).


Note: 	XX2 provides increased precision when compared to XMM1.  
The resistors values measured by XMM1 and XMM2 may be quite different because the simulation has been stopped and restarted causing the resistor values to be reset.
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Measure each resistor again using the XMM2 meter and enter you values in the table. Calculate the % error of the resistance from the nominal value.
All of the %error values should be within the tolerance set for the resistor.



Answers
Table 1 Colour Codes
	Resistance 
& Tolerance
	Colour Codes
First Digit              Second Digit             Multiplier              Tolerance

	10    5%
	Brown
	Black
	Black
	Gold

	82    2%
	Grey
	Red
	Black
	Red

	330    1%
	Orange
	Orange
	Brown
	Brown

	1 k   0.5%
	Brown
	Black
	Red
	Green

	4.7 k  0.25%
	Yellow
	Violet
	Red
	Blue

	2.2 M   5%
	Red
	Red
	Green
	Gold



Table 2 Resistor Tolerance
	Resistance 
& Tolerance
	Resistance Range
Minimum               Maximum  

	10    5%
	9.5Ω
	10.5Ω

	82    2%
	80.36Ω
	83.64Ω

	330    1%
	326.7Ω
	333.3Ω

	1 k   0.5%
	995Ω
	1005Ω

	4.7 k   0.25%
	4.69kΩ
	4.71kΩ

	2.2 M   5%
	2.09MΩ
	2.31MΩ



















2: Measuring resistance with the mydaq

Plug the myDAQ USB cable into your computer.  When the NI ELVISmx Instrument Launcher appears select the DMM (Digital Multimeter) (In some cases, you may have to manual launch the Instrument Launcher from the program menu)

[image: J:\Images for ELNC1220\Wk1\myDAQ-4.jpg]

Click run in the DMM panel and then click Ω to measure resistance. You’ll notice that by mousing over the various icons the Context Help window will change its content to explain each one. Set the Mode to Auto. This will cause the meter to “Auto Range” which means that it will select the lowest range possible to measure the resistance (and provide you with the most precise result).

[image: J:\Images for ELNC1220\Wk1\myDAQ-5.jpg]

Insert the meter leads into the myDAQ. You’ll notice that the virtual instrument on the computer shows you where the correct connections are.

[image: J:\Images for ELNC1220\Wk1\myDAQ-6.jpg]
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Place one of the resistors in the breadboard and measure as shown (1kΩ resistor shown).  

[image: J:\Images for ELNC1220\Wk1\myDAQ-2.jpg]
You should read something similar to this on the myDAQ

[image: J:\Images for ELNC1220\Wk1\myDAQ-7.jpg]

Change the Mode to Specify Range and then try changing the range from the 200Ω range to the 20MΩ range. These are the maximum resistances that can be measured using that range. If using the 1kΩ resistor it should read +Over on the 200Ω range (1k is too high to measure, or 0.00MΩ on the 20MΩ range because it’s too small to measure.

Always remember to use the lowest range possible. (If the meter doesn’t Auto Range).


Measure the resistance for each of the resistors (record the value as displayed on the meter), and then calculate the percentage error (which should be within 5%).


	Measured Resistance Values using NI myDAQ

	Nominal Resistor Value
	Measured Value 
	% Error

	10   
	
	

	82   
	
	

	330   
	
	

	1 k  
	
	

	2.2 M  
	
	
























[image: ]Jay Yatulis & Alexander McGlashan	
[image: ]Jay Yatulis & Alexander McGlashan		
image3.jpeg
e




image4.jpeg
Design1 - Multisim - [Design1]

ile Edit View Place MCU Simulate Transfer Tools Reports Of
DEEE SR/ by % Glonein- V[0 w-awn-| 0 ?
el K P RE NGB o eEY WO F T X b ool

ns Window Help

Databose:
Master Database

r

B

Famiy:

[ EToS
[
[T
o
Breac

= sumcn

BE masrorven

3 nov_oea_c
Bzi0m

B ey

M socers

[ ———

Footprint manufacturerftype:

1PC-22214/2222 | RES1300-700X250
[PC-22214/2222 | RES 1400-800X250
1PC-22214/2222 | RES1500-900X250

Hyperink:

Components: 21 Searching: 10

Hierarchy [Visbitty ] Projectview ] | Y Design1

Place Basic.





image5.jpeg
R1
100
5%
R2

820
2%

R3
3300
1%
RA

1k
0.5%

RS

4.7kQ
0.25%

R6

22M0
5%





image6.png
D& E SL> &
e i o W Pase 5
TR B e
Design Toolbox 2lx -
Instruments
D Jdd
(01 Messuring Ressance Interactve simulation settings
VIL 01 Measuring Resistance Mixed-mode simulation settings
01Resistor Tolerances-Breadboa| NIELVIS Il simulation settings

Dynamic probe properties
Reverse probe direction

Clearinstrument data





image7.jpeg
BN File Edit View Place MCU| Simulate Transfer Iools Reports Options Window Help
DEER SR
e K B e
Design Toolbox =

D& W

Designt

Design!

= Function generstor
T Wattmeter

5 Oscilloscope

%5 Four channel oscllscope
! Bode Plotter

Y Frequency counter

Interactive simulation settings

Mixed-mode simulation settings
NIELUIS Il simulation setings
Analyses ,

Postprocessor

Simulation grrorlog/audittrsil | " Word generator




image8.jpeg
&
BR) Fle Edit View Ploce MCU| Simulate Tronsfer Tools Reports Options Window Help
i b Run Fs

il Pouse s

DSER SR ¢
R - o o 2
Design Toolbox lx] [

15 Mutimeter

] Bode Plotter

Analyses

Design Interactive simulation settings % Furcion genertor
= Wattmeter
B Designt Mixed-mode simulation settings v
N e masT X1
NIELVIS I simulation 5etings | it oy choneloscillscope =
+

" Frequency counter

Postprocessor
Simulation grrorlog/audittrail | " Word generator
XSPICE command linenterface |12 Logic Anslyzer

Load simltion setings.. # Logic converter
Save simulstion setings. e
Automatic faul option.. = Ditorton analyzer

A Spectrum snslyzer

Dynamic probe properties e

e e e o ercretor
& T
% Agilent oscilloscope

Clear instrument data

Use tolerances

o





image9.jpeg
File Edit View Place MCU Simulate Transfer Tools Reports Options Window Hel
=

[BR s me Yo

ce A TR R Gy DE Y BN F %]
DegnToalbox

D Wd

Multimeter-XMM1
A v [=

Agilent multimeter-XMM2

Agilent 234218,

e =
e iy Iy g T

rer | e

2





image10.jpeg
Design1 - Multisim - [Design1 *]

B Fle Edit View Ploce MCU Simulate Transfer Tools Reports Options Window Help

DEE LSRR [Y

EE-

% | % 5[~ in-Use st V@ e

Lo

e R PR IpEo =AY o¥0|F| %]

i
b

Designt
Designt

Select a Component

Component:

Symbol (ANSTY32.2)

@) stonaL_vouTace souRces
@) stona_cursenT_souRces
[F conTroLLED _voLTAGE SOUF|
(¥ conTROLLED_CURRENT_S0ul|
T conTROL_FUNCTION BLOCKS
@ oiemasowces

[ srounp

AC_POWER
DC_POWER
DaND

NON_IDEAL_BATTERY
THREE_PHASE_DELTA
THREE_PHASE_WYE
vee

oD
vEE

Functon
Analog Ground

| Detai report |
View model

[ b |





image11.jpeg
X1

R1

100
5%

Multimeter-XMM1





image12.png




image13.png
DS/ SR| sBR[Y
e B RR B mY GRD | F| T

Design Toolbox =
Deud |





image14.jpeg
Design1 - Multisim - [Design1 *]

Ele Edit View Plsce MCU Simulste Transfer Tools Reports Options Window Help

B & % vogw-ow-[9e9?

Multimeter-XMM1





image15.png
nominal value — experimental value
9% Error = — P2 T 5 100%
ominal value




image16.jpeg
R1

100
5%

Agilent multimeter-XMM2

3¢ Agilent

FuncTIon AT

o e

m«,mh - newge dorans

o o i i

tever e me oo





image17.jpeg
Instruments & Apps

*

Favorites

Instruments & Apps

Arbitrary
Waveform
Generator

(b

Dynamic Signal
Analyzer

5

Data Logger

Bode Analyzer

Function
Generator

DC Level

Digital Reader

Oscilloscope

Octave Analyzer

NI ELVISmx Instrument Launcher

The Digital Multimeter (DMM) measur
voltage (DC and AC), current (DC and AC),
resistance, diode test, and continuity

ital
WIUTMmeter

8-Channel Audio Equalizer
Oscilloscope

+

Add Item

= Digital Multimeter - NI ELVISmx - cIEd

Measurement Settings

vz | Y~ | Az

Mode

Il Offset

Instrument Control
Device
mYDAQL (NI myDAQ)

Auto v

A~

O A |omm| » [ )

Banana Jack Connections

HIL COM _HI

Acguisiton Mode
Run Contiuously |v.

R Stop Heb

» | u|[®





image18.jpeg
= Digital Multimeter - NI ELVISmx &

V= | v 0)
vode
o v

- __HicomH

[l Offset

Devee Acqusiton Mode

myDAQ1 (NI myDAQ) v Run Continuously [y
Rn st Hep
= u @





image19.jpeg
Banana Jack Connections

Lot

HI_COM Hi




image20.jpeg




image21.jpeg
e n = mene
e u n w w SEEEES





image22.jpeg
= Digital Multimeter - NI ELVISmx - oIEd

V= | Y

Mode Banana Jack Connections
Auto v

= 00—
_ Hi_ COM H
[ nul offset

Acquisiton Mode
Run Continuously [v.
stop Heb

» [ m]|e





image1.jpeg
R e Nmarers

NATIONAL
wINS"(UMEN‘S

! 1 NATIONAL
ni.com/mydaq INSTRUMENTS




image2.jpeg




image25.jpg
10

15

@ A @@ & & @ A& A EE B ABAEBEESEEE

SEA Mm@ a g as s amaae N s8N R @ EEAE N EAEEE MBS NA DA EAE S SAEEAANEAEEEEEEE R

20|

B @ @@ E 8 SR SEEE 8RS e

® A ® @ 8l E A E 088 08N EE
& 0 4 A F A E AR E 208 XE S AR ESSE 2 ESE L

LRI A A B T R R

® I8 8 80 E &E @ 8 E S SE 28 FEE R

LI
LR

@48 aaasaaa
&

S
== ma.

W @ 2 @ 4 & & @ 4 8@ N A A8 8 A D488 EEAAEEENEEESE RS sS

a
4 a4 a2 amenaasq
I I
&
D

e
=
& @ wE=
W oaa
aa
e
S

e m
a a a
@ a ae

LB B

~
&

o
S

L]
-
-
Ll
L]
=
=
a
L]
=
~

mm e
M amaamaas

LE R BB |
L
a8 aaw
o
g
(R

"EmEE
LR
=
3

am e
@ asa

oy
|

» ® 88 8 @A E @ 0@ 8@ SN AR
cE8 s 808 E e 0@

SN R

L IR T I T U I

o®E 8@




image23.png
- CoI
Cana





image24.svg
                                                                                  


