Unit 1 : Oscilloscope 101 EARIF 2SR EELER 1]

Conversation 1 Introduction to an oscilloscope 2SS 48

Teacher:  Students, do you know which electronic equipment® is most widely used
and multi-functional in electronic experiments®?

Students:  Mmm... we have no idea.

Teacher: It is the oscilloscope?.

Students:  What exactly is it?

Teacher:  An oscilloscope is mainly used to observe® and measure* the changes in
amplitude® and waveforms® of the electrical signals. The picture below
shows the oscilloscope that we will be using in our experiment. In order
to operate’ it smoothly?, please concentrate on® the most-frequently
used buttons™®.
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\Vocabulary
1. equipment [r'kwipmant] (n.) E%ff

This lab offers the most advanced equipment for your medical research.
2. oscilloscopela’sila skop] (n) Rz

During our first workshop session, the teacher taught us how to operate an
oscilloscope.

3. observe [ob'z3V] (vt.) Bz




A space telescope can be used to observe stars in the sky.
4. measure [ me3a] (vt.) M=

After we measured our living room, we had no choice but to give up this sofa set
because it couldn't fit in the space.
5. amplitude [ @mpls tjud] (n.) ¥zmE

The amplitude of the ocean tells you how big a wave can be.
6. waveform [‘'wev, form] (n.)

A waveform tells you how frequent the wave is and how big the wave can be.
7. operate [apa,ret] (vi.) P/E

Users must follow the instructions on the manual when operating the machine.
8. smoothly [smudl] (adv.)EFIHE,

The airplane landed smoothly though one of the turbine engines had a failure.
9. concentrate on [ kansen tret an] (vt.) BLVA

His whole attention was concentrated on the experiment.
10. button ['batn] (n.) fei

The "Backspace™ button on the keyboard allows you to delete the things you just
keyed in.

Idioms & Phrases
1. electronic equipment & T-{#%25

For students majoring in electronics, a basic of knowledge of commonly-used
electronic equipment is required.
2. electronic experiment &1 & k&

In this workshop, we are going to explore the world of electronics through many
electronic experiments.



Activity Time—Find by Yourself

Here is a picture of an oscilloscope. Please write the correct Chinese

term for each word.




Conversation 2 Calibrate an oscilloscope FBIETRE 2%

Teacher:  Students, | am going to introduce how to correctly calibrate’ an
oscilloscope. Please pay attention because it is a necessary? step® every
time before we use an oscilloscope. The purpose is to ensure* that the
equipment is accurate.

Step 1: Connect® to power.

Step 2:  Press the power button.

Step 3:  Press the "Save/Recall” button to recover® the machine to
default’.

Step4:  Use the probe® to connect the input® pole of channel'® one
with the output pole of the probe compensation™ signal.

Step5: Attenuate' the voltage of the probe by ten times.

Step 6:  Press the "Auto Setl1" button so that the waveforms can
display on the center of the screen.

Step 7:  Press the "Display" button, and choose function waveform
types.

Step 8:  Rotate the adjustment point of the probe to flatten'® the
edge® of a square wave2, as shown below.

Step 9:  The calibration is done.

\Vocabulary
1. calibrate[ keelo bret] (vt) &IE
All of the electronic devices, especially those used for medical purposes, should be
calibrated some time to time.
2. necessary ['nesa ser] (adv.) WAFERY
To conserve water resource, it is necessary to plant more trees.



3. step [step] (n.) FER
We followed the chef's instructions step by step and finally baked a cake.

4. ensure [in'for] (vt.) TEELR
The drinking fountains on campus are inspected every month to ensure their safety.
5. connectlke neki] (v.) 7L

If you cannot access the webpage, make sure your device is connected to the
Internet.

6. recover]r kave] (v.) [E]1E
My WORD just shut down, but luckily my document was recovered.
7. default [di folt] (n.) TEER(E

The recovery system will set the computers to default setting every time they are
shut down.

8. probe [prob] (n.) Bt
The surgeon used a probe to explore the wound before she treated it.
9. input ['in_pot] (n.) g A
To speak through this amplifier, you need to insert your microphone cord into the
input pole.
10. channel ['tfzen!] (n.) #EE
Please switch your intercom to channel 3 to keep contact.
11. compensation [ kampan'sefan] (n.) fH1E

A constant voltage device works as a compensation for low or high voltage in an
electrical circuit, keeping its output the same within a given range of input.
12. attenuate [a'tenju et] (v.) ZEk

An attenuator is used to attenuate the power of a signal without distorting its
waveform.

13. flatten ['flsetn] (vi) {5708
The blacksmith flattens a piece of metal by punching on it with a hammer.
14. edge [ed3] (n) B%

3-D printing is a cutting-edge technology.

Idioms & Phrases

1. Autoset HEEE
You can test the waveform with the oscilloscope by just connecting the positive
and the negative poles correctly to the equipment and then press the AUTOSET
button.

2. square wave 57
Square waves usually make an electric guitar sound hollow.



Activity Time—Find by Yourself
How do we know waveforms need calibration?F(" /& FEEH1 38 7 T T2 iR 1F 2

Case 1:

If the following waveform is shown on an oscilloscope, it is known as "over
compensation.” In this case, rotate the adjustment point of the probe to flatten the
edge of the square wave before proceeding.
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Case 2:
If the following waveform is shown on an oscilloscope, it is normal. Proceed the rest
procedures.
B P
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Narmal

Case 3:

If the following waveform is shown on an oscilloscope, it suggests "under
compensation.” In this case, rotate the adjustment point of the probe to flatten the
edge of the square wave before proceeding.

R =i

E M TR ER T B Rl B E AR 2 1B TP - BERE BT DR e e iz m] S e -
RTINS - AR E T A -

Under
Compensation



Now, it is your turn. Find an oscilloscope and apply the procedures to

check the oscilloscope.



Conversation 3 Measure the waveform HIEEFE

Teacher:  Students, after we finished calibrating the oscilloscope, we may start to
measure the waveform. Please follow the steps to make your
measurement.

Step1: Use a function generator?, and adjust its output?® signal to
be a sine wave signal at 1k Hz with a 0.5 voltage
peak-to-peak value.

Step 2:  Connect the input pole of channel 1 of the oscilloscope with
the output pole of the function wave generator.

Step 3:  Press the AUTOSET button.

Step 4:  Record® the waveform shown on the screen of the
oscilloscope on the workbook.
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\Vocabulary
1. function generator [ fankfen] [ d3ens rete] PRERY E A 28

A function generator can produce common waveforms such as sine, square,
triangular and saw tooth shapes.
2. output [*aot pot] (n.)

Since the factory improved its assembly line, the output of cars has increased 30
percent.
3. record [rkord] (v.)EC§k

This application can record the time and distance that you have run.

Activity Time—Find by Yourself

According to the above procedure, adjust the output signal of the function generator to
be a rectangular wave signal at 1k Hz with a 1 voltage peak-to-peak value. Display
the waveform on your oscilloscope.

i IR BRSPS BN FE R B (S 9R R 2K ifdk > I (E R 1R
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Unit 1 : Oscilloscope 101 EA TR /EE & H]

Conversation 1 Introduction to an oscilloscope RE25/ 148

Teacher:  Students, do you know which electronic equipment is most widely used
and multi-functional in electronic experiments?

M [FE22AF - MBI A R T E T R e B TIRE R B T e e ?

Students:  Mmm... we have no idea.

B ARE |

Teacher:  Itis the oscilloscope.

RN BN A

Students:  What exactly is it?

B4 e B A TTEDIREE ?

Teacher:  An oscilloscope is mainly used to observe and measure the changes in
amplitude and waveforms of the electrical signals. The picture below
shows the oscilloscope that we will be using in our experiment. In order
to operate it smoothly, please concentrate on the most-frequently used
buttons.
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\Vocabulary
1. equipment [r' kwipmant] (n.) =%

This lab offers the most advanced equipment for your medical research.
B ERE IR N RS AR TR T -
2. oscilloscopela’sila,skop] (n) Rz
During our first workshop session, the teacher taught us how to operate an
oscilloscope.
FEFE—EIEER - CRBERME R s -
3. observe [ob'z3V] (vt.) Bz
A space telescope can be used to observe stars in the sky.
RO R g A AR R R ZE P 2 &
4. measure [ me3a (vt.) M=
After we measured our living room, we had no choice but to give up this sofa set
because it couldn't fit in the space.
WTHEBZ RN BARATEEEEVE WA ERATUE S 2R -
5. amplitude ['@emplas tjud] (n) ¥xiE
The amplitude of the ocean tells you how big a wave can be.
R A LS SR —ERAE A 2K -
6. waveform ['wev form] (n.) JE
A waveform tells you how frequent the wave is and how big the wave can be.
KT G ST —(E R YRR A58 -
7. operate [aps,ret] (vi.) EE




Users must follow the instructions on the manual when operating the machine.
{5 P B AR R R R BRI E T P ey -

8. smoothly [smudli] (adv.)IEFI[HE
The airplane landed smoothly though one of the turbine engines had a failure.
PR — (s 5 [ZEIR A5 TR ZAIEA St % 1

9. concentrate on [ kansen tret an] (vt.) BLVA
His whole attention was concentrated on the experiment.

A ERE =R P EER L -

10. button ['batn] (n.) fEs
The "Backspace" button on the keyboard allows you to delete the things you just
keyed in.

##% 1) Backspace 2 T LUE(RIHBR L8 AHTZDRE -

Idioms & Phrases
1. electronic equipment T T-&%eS

For students majoring in electronics, a basic of knowledge of commonly-used
electronic equipment is required.

HEBETENEAAE - B I E TR AR T2 O -
2. electronic experiment BT EEs

In this workshop, we are going to explore the world of electronics through many
electronic experiments.

FEEFTEERRT - ITRFE DR 2 E T BRI R TS -

Activity Time—Find by Yourself

Here is a picture of an oscilloscope. Please write the correct Chinese

term for each word.

DITR—anKasREA - 55/ PR ERAL -




Conversation 2

Calibrate an oscilloscope B IE iR 2R

Teacher:  Students, | am going to introduce how to correctly calibrate an
oscilloscope. Please pay attention because it is a necessary step every
time before we use an oscilloscope. The purpose is to ensure that the
equipment is accurate.

ZRN : FEEAM > DUN /48RP R 88 © S E R » BN PR

ZHITH LB ER - HEVE Ry T E RN as DhRE IE R, -

Step 1:

SR L.

Step 2:

TER 2.

Step 3:

AR 3.

Step 4:

TER 4.

Step 5:

ER 5.

Step 6:

A EF 6.

Step 7:

SERT.

Step 8:

A EF 8.

Connect to power.

HRFEE -

Press the power button.

fe NERf T

Press the "Save/Recall" button to recover the machine to
default.

21 Save/Recall §i » R asRI{E THRME -

Use the probe to connect the input pole of channel one with
the output pole of the probe compensation signal.

(S FHPR IR BB 1 iy AU AR A 0 13 5 U A -
Attenuate the voltage of the probe by ten times.

R ETETER 10 [EEEE -

Press the "Auto Set" button so that the waveforms can
display on the center of the screen.

FNEHEECER - TN EE RO E
Press the "Display" button, and choose the function
waveform type.

o NEUREE - B Type [ BRI -

Rotate the adjustment point of the probe to flatten the edge
of a square wave, as shown below.

e nI s - VR TTES - AN EFTR ©



Step 9:  The calibration is done.
RO, TRIZESIKIESERK ©

\Vocabulary
1. calibrate[ keels bret] (vt.) ®IE
All of the electronic devices, especially those used for medical purposes, should be
calibrated some time to time.
EEHVE TS - CHEERAFREM RIS - #8E FERIE -
2. necessary [ nese seri] (adv.) DAEEHY
To conserve water resource, it is necessary to plant more trees.
By T IRAF/KENR - ZfafehEng2ny -
3. step [step] (n.) HEE
We followed the chef's instructions step by step and finally baked a cake.
HMMRIGRBIHHE S » —(E DB — (B BRIE L T —E &L -
4. ensure in"for] (vt.) HECR
The drinking fountains on campus are inspected every month to ensure their safety.
EREOKIEE H # & e E DI &4 -
5. connect[ke nekt] (v.)
If you cannot access the webpage, make sure your device is connected to the
Internet.
WIERIREEEHE FAH - SR IR 2 G b T RS -
6. recover[r'kava] (v.) [E]1E
My WORD just shut down, but luckily my document was recovered.
Fery WORD [l » B34 SR EIERDK -
7. default [di folt] (n.) TEER(E
The recovery system will set the computers to default setting every time they are
shut down.

(SENEAL SIS =p St | ERd B G



8. probe [prob] (n.) &%

The surgeon used a probe to explore the wound before she treated it.

R E AT - BT EREGO -
9. input ['in_pot] (n.) g AU

To speak through this amplifier, you need to insert your microphone cord into the
input pole.

HHE GRS » 5550 IRy ZE T R SR 1 Al
10. channel ['tfzen!] (n.) #EE

Please switch your intercom to channel 3 to keep contact.

s AR E 2 3 PRI A PRI -
11. compensation [ kampan'sefan] (n.) fH1E

A constant voltage device works as a compensation for low or high voltage in an
electrical circuit, keeping its output the same within a given range of input.

— GRS E W] U E B RS 2 = BB (A BB B » (o H Y 4 A — e Y i [

N o
12. attenuate [a'tenju et] (v.) 2k

An attenuator is used to attenuate the power of a signal without distorting its
waveform.

— B i ARSI R E RS A g HAH -
13. flatten ['fleetn] (vi) {325

The blacksmith flattens a piece of metal by punching on it with a hammer.
14. edge [ed3] (n.) =&

3-D printing is a cutting-edge technology.

3D FIEIEH I HIRHL -

Idioms & Phrases

1. Autoset HEEE
You can test the waveform with the oscilloscope by just connecting the positive
and the negative poles correctly to the equipment and then press the AUTOSET
button.
PRz g IOk By X S T ke T % 4% AUTOSET g#R[THA] -

2. square wave 57
Square waves usually make an electric guitar sound hollow.

3R A R fth A R 2= U

Activity Time—Find by Yourself
How do we know waveforms need calibration?



HAPY B TERNE R TR AL ?

Case 1:

If the following waveform is shown on an oscilloscope, it is known as "over
compensation.” In this case, rotate the adjustment point of the probe to flatten the
edge of the square wave before proceeding.

E—TEEP

E M T ORI & - Al R s E ST - ARSI 0 e b o s
RTINS - AR E T X -

 over
Compensation
Case 2:
If the following waveform is shown on an oscilloscope, it is normal. Proceed the rest
procedures.
e
NN e O PR T E > RIS IEEER o EFP o] DL E R F -

Narmal

Case 3:

If the following waveform is shown on an oscilloscope, it suggests "under
compensation.” In this case, rotate the adjustment point of the probe to flatten the
edge of the square wave before proceeding.

R =i

E M TR ER T B Rl Bt E AR 2 1B TP - BERE BT DR e e i v S g -
RTINS - AR E T A -

Under
Compensation



Now, it is your turn. Find an oscilloscope and apply the procedures to

calibrate it.

BUREE - REITRE— &N -



Conversation 3 Measure the waveform HIEEFE

Teacher:  Students, after we finished calibrating the oscilloscope, we may start to
measure the waveform. Please follow the steps to make your

measurement.
ER C [FIERF - BRI ESESERAR - ST A] DUHIEIE T - SR IRIELL 25 B3
SEHCHIE -

Step 1:  Use a function generator, and adjust its output signal to
be a sine wave signal at 1k Hz with a 0.5 voltage
peak-to-peak value.

R L (ERH—Z BN A d AR B Ry 1k sk » e
{B 5 0.5 (REFAVIESZ RS 9% -

Step 2:  Connect the input pole of channel 1 of the oscilloscope with
the output pole of the function wave generator.

R 2. oroNes CHL (S5%Hm Al 2R HE 5 prBORz 28 A 230 il

Step 3:  Press the AUTOSET button.

R 3. HNEEELER# -

Step 4:  Record the waveform shown on the screen of the
oscilloscope on the workbook.

TR 4. LSRR R RRUR I  E R A -

\Vocabulary
1. function generator [ fankfen] [ d3ens rete] PRERY E A 28

A function generator can produce common waveforms such as sine, square,
triangular and saw tooth shapes.

PR EE A v BT DUEE AR AR » BIANIETZRE ~ J7K ~ = fgaea -
2. output [*aot pot] (n.)

Since the factory improved its assembly line, the output of cars has increased 30
percent.

B TRgCGE 7 aHEEsR - e BN T 5oz ="1 -
3. record [rkord] (v.)EC§k

This application can record the time and distance that you have run.

iE (8l e FHAZ AT DLAC SR IR D AR FET AR B -

Activity Time—Find by Yourself
According to the above procedure, adjust the output signal of the function generator to
be a rectangular wave signal at 1k Hz with a 1 voltage peak-to-peak value. Display



the waveform on your oscilloscope.
AR BRIV BR - SR O FEE AR BRI E R o 2K iihak - (B Ry 1R
FFN = AR B R R o e T o
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— ~ BEeE GEET XHIOPER MRS SR 5 )

1. attenuate 3.0k B
2. channel 2.00HE
3. oscilloscope 1.oJRTY
4. default 5. o Al
5. input 4.0THERH
6. waveform 10.0pREUN 7E £ 73
7. compensation 6.0 Al

8. square wave 9.7

9. button 11.o¥RIE
10. function generator 7.0
11. amplitude 14.0508%
12. probe 130 H
13. output 12. 05
14. record 8. o7
o~ B

1. According to conversation 1, which of the following is NOT a function of an
oscilloscope?
A. To measure the shape of a waveform.
B. To measure the amplitude of a waveform.
C. To observe variations of a waveform.
D. To generate all types of waveforms.
2. According to conversation 1, which of the following procedures is FALSE if a square
wave is over-compensated?
A. Rotate the adjustment point of the probe to flatten the edges of the square wave.
B. Keep measuring regardless of the situation.
C. Both of the above.
D. None of the above.
3. If a sine wave signal, with 3k Hz and peak-to-peak value=2 voltage, is to be generated by
a function generator, it should be done in which of the following procedures?
1. Connect the oscilloscope.
2. Use a function generator.
3. Press the AUTOSET button.
4. Adjust its output signal to be a sine wave signal at 3k Hz with a 2 voltage
Peak-to-peak value.
A. 1234 B. 1423 C. 2413 D. 4123



= - ST
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Calibration is a to the accuracy of an electronic device.
2. AR B RS E F F UG THRL (H -

Please the computer to its setting.
3. BHRFiE(EE e IR A A2 FERAE -

You can read the user's manual when you the
4. EETEERT  HEHSUIPIVEL -

During the , pay attention to the changes in the of the

signals.

Answerl. 1. necessary, step, ensure

2. recover, default
3. operate, electronic, equipment
4. electronic, experiment, waveform
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e & 25 ¢ First, peel the fruit and take out its seeds.
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machine. Add some milk and water. Turn the
machine on and blend for 30 seconds. ~ T F & ¥
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— ~ RUMEFRPC:
1. oscilloscope

2. waveform

3. attenuate

4. compensation

5. calibrate

—-H#

1. It is/ an electronic device/ a necessary step/ before operating/ it/ to calibrate

2. By setting the system/ you may/ lose the data/ to its default/ you have had

3. You/ need to/ insert/ to the output pole/ the earphone/ of your computer

= MEE

Provide common functions of an oscilloscope. You many search for more information on the
Internet.
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— ~ BFEE (GE1E U oNIE R IERER S 4R 55 )
1. attenuate ONOR o
2. channel oA

3. oscilloscope )R

4. default o A

5. input OTHEE(E
6. waveform ORKEUR EE A 25
7. compensation m)SEiL)

8. square wave OfE

9. button ofR1E

10. function generator OfffE

11. amplitude OECHE

12. probe mETfan

13. output O

14. record 077K

— - EEE

1. According to conversation 1, which of the following is NOT a function of an
oscilloscope?
A. To measure the shape of a waveform.
B. To measure the amplitude of a waveform.
C. To observe variations of a waveform.
D. To generate all types of waveforms.
2. According to conversation 1, which of the following procedures is FALSE if a square
wave is over-compensated?
A. Rotate the adjustment point of the probe to flatten the edges of the square wave.
B. Keep measuring regardless of the situation.
C. Both of the above.
D. None of the above.
3. If a sine wave signal, with 3k Hz and peak-to-peak value=2 voltage, is to be generated by
a function generator, it should be done in which of the following procedures?
1. Connect the oscilloscope.
2. Use a function generator.
3. Press the AUTOSET button.
4. Adjust its output signal to be a sine wave signal at 3k Hz with a 2 voltage
Peak-to-peak value.
A. 1234 B. 1423 C. 2413 D. 4123
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1. RIEZHEPRE T FRes IEREMEHY L TT B -
Calibration is a to the accuracy of an electronic device.
2. 5H RS R R R R AG TR E -
Please the computer to its setting.
3. EFRFE(EE TSR A2HHAE -
You can read the user's manual when you the

4. EFETEERET  HEHSUIPIVEL -
During the , pay attention to the changes in the of the
signals.
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