ENSC 220 Lab Tutorial

Fall 2008

Credits:
Dr. Ash Parameswaran, notes
Dr. Atousa Hajshirmohammadi, layout




ENSC LAB (9000 level)
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Lab bench

Function generator
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Bread board

The red lines indicate holes that are electrically connected
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Poorly done wiring
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If you wire your circuit this manner,
please do not bring it to us
for troubleshooting.




Dual power supply

Voltage or current display

Tracking
(or)

o o - E—
8, i, R
0 ﬂ 009 00 |~I independent

switch
Voltage Current

knob limit




AC/DC Digital multimeter

Range select
measurement Mode select

Voltage/resistance Power switch
measurement




Digital multimeter
(current measurement)

Fuse Is inside this Current measurement
socket




DMM specs

FLUKE BO1DA DIGITAL MULTIMETER OPERATOR"S GUIDE
SUMMARY SPECIFICATIONS

ACCURAAMCY: 1% OF BEADING - DIGITS ) 1 YEAN - 18 G208 C| B4 FE2°F |
DC YOLTAGE: (01 = l-II OC CURRENT: (03 = | EX(8S5 = 1 &5 104)

AC VOLTAGE AND CURRENT!{BETWEEN 5% OF RANGE AND FULL EANGE
[ RANGE | 4% Hr. (0 AEg | 10 kA2 - 70 ke | o0 kA2 - S0 A3
00V AND BELOW 85-271 | (18- TEER

e | B = '.i_!|:'l:.r-|tI':|!|IL1'

20 mi AND BELSW [i@=2) | (282} |

000 =ma, 108 | 1= 20 45 HE - 2 kMg QLY

RESISTANCE CONDUCTAMCE
0kl AND BELOW {@E=1] I mi Ml i0z=1]}

Fgs e | @ EHI} | @5 +11) 700 Al 110 = 103
HAXIMUM RATINGS
VOLTAGE: IDOOY OC OA PE AC. 750V RMS AC =210 SEC. 700 m¥, 77 AANELS)
CURARENT; 000 md KND BELOW, TN (FIXREQ b 10K, TZA MAX (UNFRSER |
AES-COND: ALL RANGES, 300v OC OR ENS AC
COMMOMN MODE YOLTAGE: (LD TERM TO GNDI DOV OC OR F AC
OPERATING HNOTES
SELECT mi/A FCN. COMMON JACK AND 10M JKCK FOR UOA CURRENT MEAS. |
SELECT kN /5 FON, FOR ALL 8. kI3, NI & COMOUCTANCE MERT
SELECT INDICATES PAIRS OF AANGE BUTTONS FOR CONDUCTRANCE
. SILECT kM ANE FOR BOGOE TEST (700K AND 708 MAY ALSO TURN GN GI0OE )

POWER REQLUIREMENTS
YOLTAGE: & 00 T0 138 WAC = J00 T 284 yac
FREQUENGY: | FOR BEST WwisE REJECTION
5 Ha 60 Hr
{11 BATTERY MOQEL (LENE FUSE MOL 7/328 IESSIE CREE]
POWER: 4'WATTE MRIINUM
SPECIAL - SEE MANUAL A0DENDR FOA MODIFED SPECS

JOHN FLEKE MFG. CO.IWC. SEATTLE, Wa MAZE M UEL

Specification and accuracy




Meter accuracy

DC Volts + (0.1% of the reading + 1 digit)

DC Amps + (0.3% of the reading + 1 digit)

Resistance + (0.2% of the reading + 1 digit)




What does the +1 digit mean?
Range Display
200 mV 00.0
2V 0.000

20V 0.00
200 V 00.0

If in a circuit, we read 0.812 Volts using the 2 V range setting:
The accuracy is = (0.1% of the reading + 1 digit)

Hence, the accuracy is = 0.000812 V

However the meter can only display 3 digits
beyond the decimal point (2V range)

Therefore, actual reading accuracy is + 0.001 V
0.813V

For this measurement, the value is [0.812 = 0.001] V <

0.811V
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How to set-up power supply:
dual supply (source)

Set current limit for both sides as already described

IC" POWER SUPPLY

T O=30W =74

L]

I 0" eéme’o

Gnd

Set this switch for
tracking when you wish
both supplies to have
equal magnitude




Sample experiment

Circult;

470 Ohm

What is the value of 1?

Theoretical value:

0.5V

= 1.063829 mA
470 Ohm




First level experiment/calculation

Measure the resistance using an Ohm-meter

2 kOhm range, therefore the value is 0.470 + 0.001 kOhm

Max value = 471 Ohm, Min value = 469 Ohm




First level experiment/calculation (continued)

Measure the voltage of the supply

2 V range, therefore the value is 0.500 + 0.001 V
Max value = 0.501 V, Min value = 0.499 V




Measure current

2 MA range, therefore the value is 0.877 + 0.003 mA

Max value = 0.880 mA, Min value = 0.874 mA
Our theoretical value i1s = 1.063829 mA

Something strange is happening here!




Internal resistance of the meter (shunt)

2mA 100 Ohm
20 mA 10 Ohm
200 mA 1 Ohm

Realistic circuit model:

0.500 + 0.001 V 0.470 + 0.001 kOhm

100 Ohm
(meter shunt)




Reconcile measurement results
with expected values

Voltage measurement:
Max value = 0.501 V, Min value = 0.499 V

Resistance measurement:;
Max value = 471 Ohm, Min value = 469 Ohm

Calculated current:

0.501V

Max value = =2 0.8804 mA
569 Ohms;

Measured current:

Max value = 0.880 m

0.499 V

Min value = = 0.8739 mA. Min value == 0.874 mA
571 Ohms \

Excellent reconciliation when the calculated
and measured values match well within the meter’'s accuracy




