Lab Instruments, Passive Elements and
Lab 1

B Instruments:

m DC power supply, function generator, digital
multimeter (DMM) and digital oscilloscope

m Coding of resistor and capacitor
® Wires and protoboard
m Lab 1 includes

B DC measurement: Superposition, Thévenin’s
Theorem, maximum power transfer and Norton’s
Theorem

B AC measurement: RL and RLC circuits
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Grounding ( #ith )

® Ground
B As a zero potential reference

B The individual ground of all instruments and circuits should
be connected to produce a unified ground during
measurement

B The ground resistance is desired to be small
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DC Power Supply Eii BB - EififtfE:S

B iR MATAMREHNERNERIEMHIRCOMLE

AREIE - BEEEEE = Press to set V or | from
(4BEHE ) —8 > 3] the “+” node
i |

FROGRAMMABLE LINEAR.H

Press to set V or | from
the “-" node

| “+” “-" output ports
with max. +32V

------

Connected to instrument body
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Function Generator ( FlSEE4SEZS)

m It produces desired ac waveforms (sinusoidal, square wave, or
triangle) as the input to circuit
B AEREMNAREERATA 50-Q source impedance. ¢ EFR, -
®28BA R =50 0RE&H (High Z)#y#E1E(default = 50 Q)
W ForR =500Q:set1V, asthe output and you willget 2V, on
the oscilloscope . Why?

® For R, = High Z: set 1V, as the output and you willget1V,_,

J\/\/

50 Q Source
impedance

o ==
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Front Paneliz i EATHAE

RRIEFTHRAYE SREFTEAYE
Parameters (method 2) (method 1)
(REE - RIBS )

% - BEIR -
Waveform selection | | SIFEE B HAER Ent?]tgtzalpsjtb © Main
(% —AKS) SEAEREER | | output

\J

EE2245 £ 3 T2 % 5

Digital Multimeter (DMM) fii=FHE%

m Capabilities: measure dc and ac electrical voltage, current, and
resistance (—MUEERAT)
B The ac value is the root-mean-square (rms) value

i, 05
Vrms _[TIO v (t)dt}

l (@) cwinsTEK con o=
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Connections for Measurements (V, I, and R)

B Measurement of voltage: The multimeter connected in parallel

+ + pV-0
Circuit V=7 Circuit Vou Multimeter
- — pCOM

B Measurement of current: The multimeter connected in series

Inut =7?

W
Circuit % Circuit Vo Multimeter
- #COM

B Measurement of resistance: The resistor to be measured must be
disconnected from the circuit

+ — {7 pv-0
Circuit R=? Circuit P Zv,, | Multimeter
- - = pCOM
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Voltage or Resistance Measurement

Measuring wires get into here

| Select your measurement type (V or R) |

EE 2245 % F TR % 8




Current Measurement

Measuring wires get into here

| Select your measurement type |
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Oscilloscope ( 7RifZE3 )

To display the voltage waveforms with respect to time

E/Ptwo channels ( o] 8 /REA K LR )

Analog type and digital type (REXFHEEURKES )
—RRRiRER (SERERMTMHZzER ) BEZMNEAZHEEREMOQE
LE(why?) ; ESsER R 25 A EFEPE R AIAS50 QRYEIR

Oscilloscope

SR R0 R TG =
$$—_ﬂ:—-—3—f{_: =._r'——\-—_‘ﬂ‘~—xk___< ERMAR
Pl ——— = I;:—J_T,ja/
i a) 1 +
‘ To circuit

Oscilloscope

Measuring probe
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Front Panel Thec 1% i

Channel 1 Channel 2 Trigger
Y-axis (volt) settings | | Y-axis (volt) settings | | control

s it :Iul.'m:.u- ..

CH-1 & 2 Inputs | X-axis (tlme)settmgs
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To Display the Waveform Properly, You Should:

®m Have the proper X (time) and Y (voltage) settings

m Have the correct triggering settings ( E2Z : R#EU
T - BBEDZ/\HEBRNWEZRAREAtrigger -
HRUEHMESEANMREETE
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Y-axis (Voltage) Settings : ( W& RiFE
HEBERESEIET)

Once you press the 238 LSRR 2 AR A TR
‘CH1 MENU” button you get: | [{ES 8 (1B RIRIEEE )

e
'lhkt!‘nnlxiTD;!iq{il

LIS S A=
ETBH

" “cH1 MENU”
button

Se——— Oscilloscope probe
EE2245 ¢ + R 8.9 %

Cont’d: B 5 RIREREIR

m BS:
B ERES: BRENERA

R EH L

B RfRa: §RENERE
BR - E 8 SRR

B EMIES: BREO V) -
REERIR T

B B RIRERAVEIA(1X, 10X

%) WANERRRERRE

RYEIA(1X, 10X ) MR - &

ARIRBERAENRTIRIEE

TEEE
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X-axis (Time) Settings

. - & SRS e
Bkionix 1D 20025

im% "SEC/DIV" #H3R
g — 8RN
s S
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Trigger

B —iREAEEMac source (V) IERIEEEMIRIE (trigger) - LUEERIK 2R
ERAGEERV,, (ARV.ERYV, MEESEX - BV, 2RERV, )
B BRE8—8Mac sourceEASRIER AU S RERBEVFRE - Rl -
RABEA BN —EEHRESEZEMac sourceFiG 23 IR IR

Source V,

JANVANVANRVA
\/\/\/\/time —e

Frequency =f, Y/ Circuit

Output V,,, —

JANEYANRYANYAN
N NV NV Ndime
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Cont'd

B BT HRER) A Etrigger - TR EIERE E IS MAI AR

| Signal to be measured: |

AN

Frequency =

—h
iy

Triggering
Signals:

| Output results: |
(n///b/f}g/x//ﬂ —) %Q&%N&%Q&%
e

Y Ve EZ> /\u/\u/\J
f

EE2245 %+ B2 5% 17

Trigger Control

Once you press the
“TRIG MENU” button For changes, you
HiEE] . press one of these

-?E% {:. L/J?EI’J %

. FPHEL “TRIG MENU"§#
=~ FHY “level” EsHakE:
UK%@JE’]&%
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Oscilloscope Probe

® Two options: “x1" and
“x 10" ( @fEprobe L
2)

B The “x10” probeis
intended the lower the
loading effect to the
circuit under test

H 10 times attenuation
B BRSNS IR E N1
Fix 1019 EES—H - THI
RESFET SR

EE2245 8 3 TP 5%

BAREIEProbe )
65_ci|Gs?op_e —

MR1=9R2 :

+

Circuit
output

19

Calibration of Measuring Probe--B7Ril

Tlaronds 10 oo

&& PIT &R 2 BBV A2 KRR

& 2R IRE 3 IR A0 1258
#%lchannel-1 or 2

EERIRS "+
(R et

OUTPUT PATTERNS

UL 4

EE2245 8 3 TP 5%

Good

20

L UL
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Resistor Color Code - HEME FHVEEEIRTS

AMEBEE
4@ %;]7

1st significant digit | I ]

2nd significant digit Multiplier
Color 1st and 2nd Digits Multiplier Tolerance (%)
Black 0 100 o
Brown 1 10t 1
Red 2 102 2
Orange 3 108 _
Yellow 4 104 _
Green 5 10° 0.5
Blue 6 106 0.25
Purple 7 107 _
Gray 8 108 _
White 9 100 o
Silver _ 0.01 10
Gold 0.1 5
No Color _ 20

EE 2245 § F =BT = T

Example

Red Red Brown Silver

—L 1 )—

2 2 1 10%

R =22x10t=2200Q

nominal —

- R=220 £ (220x10%) Q =198 Q t0 242 Q
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Capacitor—#N{ufEESE ?

for calculation

1. Use numbers. The minimum unit is pico-farad (1 pf = 10-12 F)

A
i B B "
T oo ih T
— i
102 102l ¥ ¥
w} R S0¥ ey
BE
10 x 102 pF 10 x 102 pF £ 5% 22 x 10 pF + 20%
Code H J K L M N
Error (%) 3 5 10 15 20 30

2. Directly stamp on capacitors (for example: 0.1 uF)
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Wires

Red to the “+” and Black
to the “-”
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Coaxial Cable with BNC Connector

Coaxial cable: a type of wire that
consists of a center wire surrounded
by insulation and a grounded shield
of braided wire. The shield minimizes
electrical and radio-frequency
interferences

Fi& . E#&%function generator
RGN SR I TR

FEIE  BRGERKRZENAM
MERMEL - FEGIEMEREAR

A

Bayonet Neill Concelman
(BNC) Connector
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Protoboard (Breadboard): Where You Build
Circuits

ST THEFLERSE © for
connections to supply
voltages and ground

i e

| SriTETLER

s| For chips, passive (8
elements, etc

et

EE2245 ¢+ § 2 %
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Example

B Protoboard is designed such that supplied voltages can be
conveniently accessed by circuits

to OV (GND) to +5V
Integrated

BEPHETLAY Ci“lf““
= fi—31 S W A

]
]
]
-]
o
o
-]
]
-]
]

CE K 8’88
(B1405 V)
ﬁJﬁD coooo|loco coo
(==} oo o o O
o000 oo o
o0o0O0O0O oo o This wire
coocoo|loo o] connects
cocococo|loo o in 14
%@ﬁ,}}ﬁ?[ﬂg/\j coocoo||loo of P
T= to +5V
coooo||looo el oofloo —
@%{H_A:Etﬁ coococ||looe collepdwaw|loo IEJ—‘EFE/‘:JE{?L
coooco||ooof con 00 |koo oo ffTT .
(@Uﬁlﬁlo V) cococool|looco colferaee’|oo EJI‘EH%{H
coooco||locoo col|locooe
coooco||lcooB oo Poo]|locooo||oe
coooco||coocoo||oo||ooooo|locooo||oe
coooco||cocooo||oo||ooooo|locooo||oe
cocoo||occocoo||oo||oocooo|looooel||oe
coococo||lcococoo||loo||ooooo|locoool||oe
cococoo||locoocoo oocooo|locooe
ocoooo||ococoo||oc|focoooo||oocooa|leo
coococo||ocococoo||oo||ocooo|locoool||oe
coococo|lcococoo||loo||oocooo|locoool||oo
[-N-N-N-N-] coocoO||lOoO o000 O0 o0o0ooOO0 o0
:. (=N =N coooolloo o000 o0ooOO0 o0
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Cont’d: Wiring on a Protoboard ( i&{R#
HARNER - DUSEIRENNSRE )

Cross-sectional View

Plastic insulation

Bare wire (#REYSMNE )

| |

Good Not Good

[T

Not Good Not Good
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Lab 1

B DC measurement: Superposition, Thévenin’s
Theorem, maximum power transfer and Norton’s
Theorem

B AC measurement: RL and RLC circuits

EE2245 8 3 TP 5%
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Superposition

m Verify the superposition principle: 7 0Q & Bt EEEB ML

R,=120 Q

R,=100

1, = 50 mA
R=120Q  R,=100 Q R=1200  R,=100Q
R,=150 O I, = 50 mA

Ew:z\/é?Rf‘lSO
—_

EE2245 8 3 TP 5%
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Thévenin’s Theorem

B Learn how to use the theorem to simplify the circuit

R=33ka R,=1kQ
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From Thévenin to Maximum Power
Transfer (DC Case)

B Find out the value of load resistance R, to achieve maximum
power transfer

R =Ry,
B d Rth

ased on
Thévenin /V\/

Circuit %RL |:> C Vin Ry

EE2245 %+ B2 5% 32
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Ry, B The power absorbed by the load:

/V\/ — pL =

EE2245 ¢+ § 2 % 33

Cont'd: AC Case

Zy, .
e, L
H H—
LR X,
@ Vin z,
R,
EE 2245 3 49 5% 34
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RL Circuit

R peasurea =

=

ﬂ Red

L& 10mH Viipm

- Oscilloscope
Black

® Understand the phase difference in the measured V; and V,
waveforms at different frequencies

m Based on the measured waveform amplitudes, can you say E
= VR + VL?
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