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Introduction to
Electronic Instruments

Chia-Chun Tsai

=/ Objectives
|
= Understand all related electronic hand tools
= Understand how to operate basic electronic
instruments, such as DMM, Power Supply,
Function Generator, and Oscilloscope.
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=| Hand Tools

1 ) . :
Single core cable Needle-nose pliers Diagonal pliers

or Wires "
\ ‘:Q'\"’,’"\!a

Screwdriver set IC chip extractor Soldering iron
C — N

Alligator Clips Test Clips  60/40 Lead Solder,
rosin core .062" 1lb
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= VOM or DMM

|
= AVOM or DMM can measure resistance, DC

voltage/current, AC voltage, and other Components.

Analog multimeter (VOM) Digital multimeter (DMM)

. . (a) Hand-held
Chia-Chun Tsai (Reproduced wi

~omn  WHen no use

m the Fluke



http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKyMz7iP7KAhWGupQKHWuCBYkQjRwIBw&url=http%3A%2F%2Fm.wangchao.net.cn%2Fbaike%2Ftcdetail_432544.html&psig=AFQjCNERDOZMSU6YDhddmnoSWDIH2Wsmlg&ust=1455773417177559
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjWveKLjP7KAhXBn5QKHRccD3UQjRwIBw&url=http%3A%2F%2Fwww.taobao.com%2Fproduct%2F4%25E5%25B9%25B3%25E6%2596%25B9%25E5%2585%2589%25E4%25BC%258F%25E7%2594%25B5%25E7%25BA%25BF.html&psig=AFQjCNE0RJiMjuCEHuURp4EbzOOzJu2B8g&ust=1455774304108277
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjE0tuBjf7KAhVBpZQKHXpUDKYQjRwIBw&url=http%3A%2F%2Ftw.1688.com%2Fpic%2F-35B4E7C3D4C4E3D0B1D7ECC7AF.html&psig=AFQjCNG2cxeeLz9m9wJPDqup0Bp13tUloA&ust=1455773548667465

-

Measure Resistance
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“ Measure Resistance
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Measure a Resistance by DMM.ms12

=/ Measure DC & AC Voltages
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“ Measure 3-Phase AC Voltages Q
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Measure a DC and AC Voltages by DMM.ms12
Measure 3-phase AC Voltages by DMM.ms12

EMM1 EMM3 o ltimeter-XMM3
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= Power Supply-1

s A power supply can support at least two DC
voltages / currents.

YEARUEERRETE

0~ +30V, 3A
0~ -30V, 3A
Fixed 5/3.3V

Source: Motech LPS-305 2-grbup voltages
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Measure a DC and AC Currents by DMM.ms12

Basic Operations for Motech LPS-305 @

™~
= Push button “7” +VSET to set positive V+ to COM
= Push button “8” +ISET to set limited current of V+
= Push button “1” to select the toggle INDEP/TRACK
= Push button “2” to select the toggle 5V/3.3V
+ 10V = |INDEP
TRACK
-10vV m |5y
3.3V
5V/3.3V -10V~00~+10V
® ® ®© © ®
533V COM?2 Voo com W
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- Basic Operations for Motech LPS-305 @
= Push button “2” to select the toggle 5V/3.3V

= Push button *.” to on/off output 5V/3.3V

-

LPS - 305 WEAREERBERR

12
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“ Basic Operations for Motech LPS-305 @

= Push button “7” +VSET to set positive V+ to COM

= Push button “5” to set V+=5V
= Push button “on/off” to output 5V

—

W®T=%r LPS-305 WEABHERBERE

‘ - Gccc
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|
|
|

|

N
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= Power Supply-2

= A power supply can support at least two DC
voltages / currents.

Source: BK Precision LPS305B-TC 3-group voltages
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- Basic Operations for BK LPS305B-TCEX)

=" Push button V-set (LED on for setting) + Number +

Enter to set the output voltage
= Push button I-set (LED on for setting) + Number +
Enter to set the output current
= Push button Local to select other CHannel for setting
Push button shift+<1” , +2”, or +“3” to output the
respective CHannel
= Meter: LED on for measuring; LED off for setting
= On/Off: LED on/off for VFD panel on/off
= Recall: LED on to recall the stored setting powers
| |
| |

CV: Constant voltage mode
CC: Constant current mode
= LVP: Limited Voltage Peak
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- Function Generator

= A Function Generator can output at least
four kinds of waveforms: Sinusoidal, Square,

Ramp/Triangle, and Arbitrary waves.

Chia-Chun Tsai Source: SIGLENT SDG100 1



SIGLENT SDG100

Waveform Number

‘.

USB Host

keys

.....

Power LCD Menu Function Output Direction
Display Operation keys Control keys
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SIGLENT SDG100

Sine or Square waveform: 1pHz to 50MHz
Ramp/Triangle waveform: 1pHz to 300kHz
Pulse: 500pHz to 5MHz

Arbitrary waveform: 1pHz to 5MHz
ot B ——
s

-

T ———
Pulse CH2 Square CHi Square
1,000 000KHz — | e
F—
=y o x E

Load: Hi-2

" 1000 000K
W me
al 0000\] Duty wo'/
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4. SIGLENT SDG100

Sine CHZ Sine CH1 Sine Sine CHZ Square CH1  Square
( /’Q/l | |, H——1.000 DOOMHz— Duty K——1.000 000MHz—H
f.oo0vpp 4.000Vpp
0.0mVdc 0.0mVde

H—0.0%—

CH1 Waveform Load: Hi-Z CH1 Waveform Load: Hi-2

|_. Frequency 1.000 000MHz

ofrset() Oplidc Duty  &).0y

CFrequency 1,000 000HH
Ampl & .OOOUDD Phase 0.0

l]l‘fset[] .UI'IIUdD

Sine CHZ Ramp CH1 Sine CH2 Pulse CH1i Pulse

Frequency +——{].000 D00KkHz — Width W——1.000 000kHz —
4.000vpp 4.000Vpp
0.0mVdc 0.0mVde

W—50.0%—H H00.0us

Sine  CHZ

Offset #——1.000 000kHz ——¥
4.000Vpp
Jomvde

CH1 Waveform Load: Hi-2 CH1 Waveforn Load: Hi-Z

|_. Frequency .000 OOOkHZ | Frequency 1,000 OOOkHZ
gl 4,000Upp Frose (0" g1 4 000Upp wiaen 0. 0us

orrsct() Qalldc _sum= 30,07 ossset (), Olc Detaw (), us

CH1 Waveforn
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anpl 4 000pp Phese (0"
ofsset I (nllde
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“ A Square Waveform to LED
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V1 +

*™410 Hz 4
5V

L 2]

Resistord| 6800hm
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Measure a LED using 3D-Circuit.ms12

=/ Oscilloscope

|
= An Oscilloscope (or Scope) can measure any

waveforms such as Sinusoidal, Square, Pulse,
or Triangle waveforms.

2538-TC Digital Storage Osciloscope 00tz

Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz)

21

=l Scope- BK 2536-TC

B SIhEE HHEI

USB Host/ T FIEl#REE CHI/CH2  41ERfEEs

AT BART &
N

Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) 2
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|Basic Operations- BK 2536-TC ¢

e S.40U
Upp=t
Prd=100ms

CH1= 520U

Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) »

=|Basic Operations- BK 2536-TC

HORTLAD
]

e

fi s ] ¥ . f Wyiincone

i
T CHI= 5.08UR o s L2 ! E 15
’ 11 12 13 14
g 1
Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) %
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asic Operations- BK 2536-TC

1. Trigger state: Trig*“d- Triggered; Ready; Scan; Auto; Stop
2. Current wave in the memory
3. Mark the triggering position
4. P/ S for printing / storing picture
5. 51/%5 to set the rear USB to computer or printer o
6. Channel marker
7.CH1
8. CH1 coupling marker -
9. CH1 Vertical parameter
10. B: CH1 limited bandwidth
11. Main timebase
12. Horizontal position of main timebase
13. Triggered type
14. Real time
15. Triggered level
16. Frequency
Chia-Chun Tsai 2

asic Operations- BK 2536-TC
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s|Basic Operations- BK 2536-TC

CH1-CH2:

MATH : Display “math functional table” e.g. CH1+CH2
REF : Display “refer-wave functional table”

HORI MENU : Display “horizontal functional table”
TRIG MENU : Display “trigger functional table”

SET TO 509% : Set trigger level at 50%

FORCE : Normal Trigger or just one-shot
SAVE/RECALL : Display “storing/recalling functional table”
ACQUIRE : Display “sampling functional table”
MEASURE : Display “auto measuring functional table”
CURSORS : display “cursor functional table”

DISPLAY : Display “display functional table”

UTILITY : Display “help-tool functional table”
DEFAULT SETUP :

HELP:

AUTO :

RUN/STOP : Continue/Stop to sample a series waves
SINGLE : Sampling a single wave then stop
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-1 Measure Square/Sine Waves
Xscl Oscilloscope-XSC1
V2
Ext Trig
+ \1kHz L
5V A B
+{f}_— +@_—
L1
V1
Ti Channel_A  Channel_B
™, 2 Vpk E :: 5,000 ms D000 v 0.0
9.000 0.000V 50,032 fV
'1" ;EHZ T2-T1 0.0002s 0,000V 0.000V
Timebase Channel A Channel B
Scale: | 1ms/Div Scale: |5 V/Div Scale: |5 V/Div
X pos.(Div): |0 ¥ pos. (Div): |0 Y pos.(Div): |-2
Y/T| Add | B/A || AB AC| 0 |[DC ® |acjlo|pc|-| ®
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Function generator-XF...

Waveforms
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Signal options

Time Channel_a Channel_B
FEmEE B iz E €3 ss00ims 4,980 V 4,980V
Duty cyce: |50 % * ¥ 35.001ms 4,980 V 4,980V
- T2-T1 0.000 s 0.000 v 0.000v
Amplitude: |5 Vp
Offset: o v Timebase Channel A Channel B
= Scale: | 1 ms/Div Scale: |5 V/Div Scale: |5 V/Div
= = X pos.{Div): |0 ¥ pos. (Div): | 1 Y pos.(Div): |-2
+ Comman _ Y/T||Add | |B/A | AB | |AC | 0 |DC ® [acllo[oc][-] ®
. ) .
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=| Experiments 1~4

I
1. Can get a voltage source, e.g., 12V, 5V or 3.3V from
Power Supply. Please give an example.

2. Can use DMM to measure the resistance, short or
open of a wire, DC voltage/current , and AC
voltage/current. Please give some examples.

3. Can get a waveform source, e.g., sinusoidal, square,
pulse, or ramp/triangle waveform with a voltage
(12Vp-p) and a frequency (12kHz) from Function
Generator. Please give some examples.

4. Can use oscilloscope to measure a DC voltage and
any waveform with their period and frequency.
Please give some examples.
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