ECET 102/CPET 101 Lecture 3
Jan. 18, 2012
Topics Discussed

1. Real-World Example
a. DC Power supply
b. Total current, Circuit protection fuse
2. Using MATLAB Software as a Calculator
3. Using Microsoft Excel SpreadSheet as a Calculator
4. Calculation Examples

1. Real-World Calculation Examples



ADAM-2015
ADAM-4015T
ADAM-2016

6-channel RTD Module with Modbus

6-channel Thermistor Module with Modbus

Analog Input/OQutput Module

LY 13 .

Specifications
Analog Input
= Effective Resolution  16-bit
= Channels 6 differential
= Input Type Pt Balco and Ni RTD
= RTD Types and Temperature Ranges

Pt100 RTD

Pt-50°C to 150°C

Pto®C 10 100°C

Pt 0°C 1o 200°C

PtO°C 1o 400°C

Pt-200"C o 200°C

IEC RTD 100 ohms (a = 0.00385)
JIS RTD 100 ohms (a = 0.00392)

P1 1000 RTD
Pt-40°C lo 160° C
Balco 500 RTD
30°C to 120°C
Ni 50 RTD
Ni-80°C o 100°C
Ni 508 RTD
Nig°C to 100°C
= Isalation Voltage 3000 Vp,
= Sampling Rate 10 samples / sec.
= Input Impedance 10MQ
= Bandwidth 262 Hz
= Input Connections 2 or 3 wire
= Accuracy + (.05 % or better
= Zero Drift 3V C
= Span Drift + 25 ppm/© C
= CMR @ 50/60 Hz 150 dB
* NMR @ 50/60 Hz 100 dB

Built-in Watchdog Timer and Individual wire
burned-out detection
Power

» Power Requirements  Unregulated +10 -

+30 Ve
12W@24 vy

Ordering Information

= ADAM-4015 g-channel RTD Input Module
w/Modbus

* Power Consumption

>
Specifications Specifications
Analog Input Analog Input
= Effective Resolution  16-bit * Effective Resolution  16-bit
= Channels 6 differential = Channels 1 differential
= Input Type Thermiistor = Input Type mV and mA
= Thermistor Types and Temperature Ranges = Input Range +15mV, +50 mv, £100
Thermistor 3K 0-100°C mv, 500 mV, £20 mA
Thermistor 10K 0-100°C * Isolation Voltage 3000 Ve
* Isolation Voltage 3000V, * Sampling Rale 10 samples/sec.
= Sampling Rate 10 samples / sec. * Input Impedance 2MQ
= Input Impedance 10 MQ = Bandwidth 262 Hz
= Bandwidth 262 Hz = Accuracy +0.05% or better
* Input Connections 207 3 wires * Zero Drift 6 mV° ¢
= Accuracy +0.05% or betier * Span Ddrift 25 ppm/° €
« Zero Drift L3V C = CMR @ 50/60 Hz 150 dB
= Span Drift +25ppm/° C * NMR @ 50/60 Hz 100 dB
* CMR @ 50/60 Hz 150 dB
« NMR@500Hz 10008 Analog Dutput
= Channel 1
= Built-in Watchdog Timer * Output Type v
= Individual Wire Burned-out Detection = Outpul Range 0-10V
= Drive Current 30mA
Power = Isolation Voltage 3000 Vi,
= Power Requirement  Unregulated 10-30V,, ™ Accuracy 0.05% of FSR
= Power Consumption 12W@24V,, = Drift £50 ppm/° C
Digital Output
= Channels 2, open collector to 30
0.¢A V. 30 mA max. lozd
= Built-in Watchdag Timer
-, L o “3
""'Z! o Built-in TVS/ESD Protection - 2,2
&l X 1 - arr—
» ;o Power Lol el
74V Lo 4 * Power Requirements  Untequlated +10- -, \
L W A0 Ve “elF
AV = Power Consumption  22W@ 24V,
R mem T6r L
L RN R

Ordering Information

* ADAM-4015T B-channel Thermistor Input

Module w/Modbus

. ] e rin 4
Ordering Information " ¢°-
= ADAM-4016-A2  Analog Input/Oulput Module
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2. Using MATLAB Software as a Calculator

;‘lmanmilumnumn»

Fle Edt Debug Desktop Window Help
NS | $RB9 O $ 0 ) | @ | curent Folder| cAusenilinDocumenmatLee  + |[2) @
: Shomcuts (#] Howto Add [#] What's New
corone 0 0 x| [ e O e X
e o |« v| 0| #%- | @ Newto MATLAB? Watch this Video see Demos of read Getting Started, x| & gl & 0P seec. v >
(] Name o Name Value
This is a Classroom License for instructiocnal use only. m"“ 03333
Research and commercial use is prohibited.
MATLAB desktop keyboard shortcuts, such as Ctrl+S, are now
In addition, many keyboard shortcuts have changed for impro|
across the desktop.
To customize keyboard shortcuts, use Preferences. From ther|
restore previous default settings by selecting "R200%a Wind
from the active settings drop-down list. For more informati
< m 3
Click here if you do not want to see this message again. Command History 1 [0 @& X |
+~100%100%100*100
> 1/3
~100E4
—10E1
ans =
+10%10
0.3333 +10%10
1E3
fx >> Le1/3
B-%-- 1/20/12 4:55
3/3
B-%-- 1/20/12 4:57@
~1/3 -
Details < . MKl m . ’
4\ Start
Preferences -
4 - .
| &-General “ Command Window Preferences
| 1 MAT-Files il
i Confirmation Dialogs Text display
| r al
i SOUNCE Corroy Numeric format | short -
| ‘-Java Heap Memory & —
[#-Keyboard A Numeric display: [ loose v‘j
[+ Fonts 3
- Colars Display
Code Analyzer E] Wrap fines
l - Toolbars
: || [E] set mavix display width to eighty columns
- Command History E
i /| Show getting stanted message bar
[#]-Editor/Debugger @
Help Show Function Browser button
- Web ) _ _—
Curent Folder Number of lines in command window scroll buffer. |
I - Variable Editor
Workspace a3 <) E LLLJ




-‘Prderm

- - —
=-General + | Command Window Preferences
o MAT-Files i
- Confirmation Dialogs Text display
Source Control i
*-Java Heap Memory
\ [#-Keyboard i Numeric display:
(#-Fonts 3
-Colors Display
--Code Analyzer Wiap fnes
..... Toolbars
| )| [C] set matrix display widith to eighty columns
~-Command History = . —
B-EmovDabugger Show getting started message bar
----- Help Show Function Browser button
_,,:‘::.m Folder Number of lines in command window scroll buffer: 5,000 |6+
- Variable Editor -
----- Workspace i < | i ] b
E ok [ cme ][ aey [ e |

— -
i\ MATLAB 7.100 (R20108)

Fle Edt Debug Desktop Window  Help
NS £$B9 ™ 8D B | @ | coment Fouder| ClusemilinDocumentsvaTLee v | [ @D

. Shortcuts [&] Howto Add [#] What's New
comnee 0+ x| I o= * 1. X
« 9 J;«va p » | (@) New to MATLAB? Watch this Video, see Demos, or read Getting Stanted x| T gl B seec. v >
:] Name & “ 1| Name ~
>> 1/3 B s N
ans =
0.333333333333333 < [aitig] »
Command . = [ 2 X
>> 1E6 %1 MegaChm P 1/3 .
:I B-3-- 1/20/12
ans =
| +-1/3
~1/3 i
fe 5> | - ~1E6 %1 Meg~

Details

4\ Start




>>1/3
ans =
0.3333
>>1/3
ans =
0.3333
>>1/3
ans =
0.333333333333333
>>1E6 %1 MegaOhm
ans =
1000000
>> %problem 31a
>> 6E4
ans =
60000
>>0.06E6
ans =
60000
>> %Example 1.6
>> 1E5/1E2
ans =
1000
>> %Example 1.7

>> 100”74



ans =

100000000
>>10007-2
ans =

1.000000000000000e-006

4. Calculation Examples
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