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Frequency is the number of waveform cycles per second (hertz), measured

on the first waveform cycle. Frequency is the reciprocal of Period (1/t). T
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Oscilloscope Basics L

Why use an oscilloscope? Scopelntro
We live in an electronics-saturated world. Millions of people
interact daily with highly technical products; smart phones,
computers, Wi-Fi, automobiles, televisions, fiber optic
networks, USB memory cards, heart monitors, credit-card
scanners, and so on. Scientists, engineers, and technicians
need specialized instruments to design, test, qualify, and
repair the many products on which our jobs and lives depend. \\\

Engineers need a way to see and measure what is happening

with the electronic signals in these devices. The most

universal tool for viewing electronic signals is the

oscilloscope. An oscilloscope provides an accurate image of

an electronic signal and how that signal changes over time. An accurate waveform lets you

take accurate measurements of the signal.
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Opamplntegrator

Lab Name: Opamplntegrator

THEORY
Key concepts:

== An opamp is a high-gain differential amplifier with very high input impedance.
>> OPAMP integrator circuit produces output proportional to integral of its input.

Integrator

c

R ov

—— V

out

1
Vv
V=) =2 dt
out i RC

RIFLIGET LA R Ay | B S H 1

RIEAIEI A

AR AT USB 453 1 Al DR AA LIS B B . BF
e AR Bt DR A7 2 U £

TekScope

TekScope #X P 18 B % A2 A K B BB Mok ds A& % 22 PC
HEAT BSR40 0T, M BB ThfE . i & ARk i e
ST, RS AE R LS 2 (12C. SPIL CAN.
CAN-FD. LIN Al UART) _LIg47thil i@y, S, i,
BB HRAPRCH ST hRE LS B b, Bt
BHIX L LE AN P IRET, X S5RATH SRR R R A
o

T EO®
ol remc
|
c66-6 [sle
0@C-0 (B4
o6, - =

- -

7£ PC _L1& /1] TekScope 1794 /E 7 Hr

PC %

HRLRE PC IERE BIUAR 5 ) USB 1545 i 11 {5 I 22 o 0
EFZAL) OpenChoice® PC Il {5 B A F AR 3R TRAF AN A7

TBS1000C R 7nii a5 A Bkl

maE K 5L PG RN T B HE N ST ST N R B L
48\ Microsoft Word £ Excel, 7> f&j 8.,

ek TBS1202C - OpenChoice Desktop
] EEE Screen Waveform : Get & Send
Capture Data Capture Settings
Select Instrument

oI
|
TBS1202C
Select Channels

Get Data

Open

R

Save As
L]

Lo

£opy.to Clipboard TBS1202C - 1:01:05 PM  3/30/2020

Modify Note |
N Tektronix
7/

=

OpenChoice Desktop

Kickstart

Kickstart Zx {2 it & ZeA gs 4. B BRI A T/ES L
B2 AR SR IC R IR . DRSO I 0H 2 1) B P 2 DA
SREUEE Z2 10 WL, R DA 2 Ptk 05 B DU T i — 20

Mo HSCREPRESR . #7/ FEE (DMM), LIRS I & 5T
(SMU).

T E ABe = »u
— | -
==
My2010 = P
=
g N
E- N
= N
Y- > — oCd [—]

&/ Kickstart 72752 & 1 s FIE A 10 7

www.tek.com 6



TBS1000C R AR A A %k}

FAR A

BRAATHRIASN, FrAHAREERH A REENEIE . BT UL, A HEARMGER TS .
SRR

¥ TBS1052C TBS1072C TBS1102C TBS1202C
i 50 MHz 70 MHz 100 MHz 200 MHz
T IE 2 2 2 2
KFEA 1GS/s 1GS/s 1GS/s 1GS/s
s K 20K A5 20K A5 20K A5 20K A5
HEEHRS - BEHEE

FESPE 8 fir

BWARBUECE 1 mVidiv B &k 10 Vidiv, 1-2-5 J8 51, R« 8 H 1X
DC A HEE +3.0% MR35, 30°C LA B4 0.1%/°C
BRI EE 300 VRMS, 2223850 1l; 7 20 dB N4/ P4 #E TS 4 MHz, &% 200 MHz
I B VL 1 mVidiv 2 50 mV/div: +1V
100 mV/div Z5 500 mV/div: +10V
1 Vidiv % 5 Vidiv: +100V
R PR 20 MHz (#iL70)
BMABE DC. AC
L PNZE T 1 MQ +2% Jf: Bk 14 pF +2 pF
FEAEK e B B A Bl A s R OE
KRR
BURE RAERFEMH

www.tek.com 7



TBS1000C H ¥/ ik a4 A Bk

=3 =R oell] AT EE T, i3EaE 4 ns (B

FE LA 2~ 256 M TE .

=i 22 i — A REEIBE 1 2 A RFEF B — AN 5

B3 TE R HE A )22 DL/ T25T 40 msfdiv B9800 VR Sh k%
KFEFZ G - EHEE
A ZEE 25100, ZEAEAT >1 ms A FF A .
At EE Y

TBS1202C. TBS1052C. £ 1-2-4 J¥ %1 K 4 2 nsldiv & 100 sec/div

TBS1072C. TBS1102C

IKFLEH I e B 46 B 75 Bl 1

B FEASE AE Y. +100 ns

iR R 5t

VAN 2N BTl R g

fi AR HZ. IE#. B35

R R
Uk L) {FEEE E AR, A MHE DC. HF 4. LF 30080 R 56 i)
fikrh 95 BE TEAE BRI T8 B > <. =, # BRIKTE SR I 18] B 1 2 12 Ae) i R 42
RIE TE— NIRRT 25— AN BE,  {E 2 R REEBT 25 AN BIE I i R4 .

fil YR CH1. CH2. HhfA. ALK

i RS DC. MR, mddm] . (A

RS SRR PR PR AR, foem AR 5

www.tek.com 8



TBS1000C Rl ik a4 A Bk

EENE

Heix W] MR, PR

Ha& 2T, —WEZ USRS FEREAPONTL, WS A, R, btebE, FREERE, IS
th, fudastlh, IEMSE, Flkss, SKRTERE, ML, Eder, fadh, IR, \E, &, € &K
14, fe/AME, dEdE, EMSEE, RMS, AW RMS, IESkmE, kb, EIRS R, RIS,
A, JAAEAN, 2R FR, #EIR FF, #EiR FR f1ZEiR RR.

privy i} R 2 R A N R AR AR R, (RS, TEUR T e 2 [ B AN K B v SR A3 I 404

R Bns e AN SR

FFT ARRENRRE . ¥ FFT 3 BUbRRE ¥ B 2kt RMS Bk dBV RMS, K FFT 7 11113 & N4 . Hamming. Hanning 5%,
Blackman-Harris .

BREERA 7 gsF TFT B B as

ERBaPR 7K 800 x I B 480 o142 (WVGA)

TR K. B RIERT S KA.

B YT F1 XY

www.tek.com 9



TBS1000C H ¥/ ik a4 A Bk

LTPNL b |
USB 2.0 &35 1 4 USB i A4t 2%
USB 2.0 &30 JE TR 28 7T LAl i USBTMC B8 GPIB J% TEK-USB-488 57 if #i i 15 B2 il - I 2%
Bk MESR
& 5V
EHTES 1 KHz
Kensington 745 Ji 1] %2 A4 1 T Be bRtk Kensington 744
EEL“/\
HHL IR 100 Z 240 VAC RMS +10%
FRIEAR 45Hz % 65 Hz (100 % 240 V)
360 Hz & 440 Hz (100 & 132\)
Tht 30w
Wy IR R
ST 2% =X ¥t
i 154.95 6.1
T 325.12 12.8
SRR 106.68 4.2
Rt P R T
=i 266.7 105
i 476.2 18.75
R 228.6 9.0

www.tek.com 10



TBS1000C H ¥/ ik a4 A Bk

R 5% A B
ENE 1.979 4.36
NG iR 22 49
B B ACES AL A O T SR 50 =K (2 <))
MM 4
BE
THERES 0°C ~+50°C
FETIERS -30°C % +71°C
WE
TAERSES EARET +30 °C I, FXHREE (% RH) 24 5% % 90%,
1 430 °C % +50 °C I, ARRXHEE A 5% ] 60%,
Teih it
RS EAET +30 °C I, 5% F1] 90% HH X i &
1 430 °C & +60 °C I, AHRXHZEE A 5% ] 60%,
To At
WREE
TERSE i 3,000 2K (9,842 B )
RS %55 12,000 2K (39,370 )
BH
R A EC Z i 454 2014/30/EU
UL61010-1. UL61010-2-030. CAN/CSA-C22.2 No.61010.1. CAN/CSA-C22.2 No. 61010-2:030; EN61010-1+
EN61010-2-030
e A 75 i 2 A (R L R 454 2014/35/EU

www.tek.com

"



TBS1000C RFI 7R A A ¥k}

THRER

BE ViEH

TBS1052C BF Aty a: 50 MHz 715 %%, 1 GS/s SRAFIEZR, 2 IfidIE
TBS1072C B AR gs: TOMHz 77 %8, 1 GS/s SRAFH %, 2 igiliE
TBS1102C B AAE R8s : 100 MHZ 7555, 1 GS/s KAFHR, 2 BiHE
TBS1202C B At~ . 200 MHz 7 9%, 1 GS/s SKFEH AR, 2 MiliE
FrEC R
Bk

M T BH

TPP0200 200 MHz 745, 10x To¥afRk (REABRETE —)
TPP0100 50 MHz. 70 MHz 1 100MHz B 5, 10x 4Rk (B A LEE — 1)
[IRgas

M TiEH

071-3660-00 AR 22 4= 158

077-1691-00 FEF BT, T LE www.tek.com $& 3]

- YR 28

- BHEE TS, 103% 9 B [E ZK 520 1S09001 Jifi 44« 2 DA IE (R 3 1
HEE M

M T B

TEK-USB-488 GPIB 1 USB # 4 2% !

174-4401-xx USB ENLBNE ALk, 3T K

1 TEK-USB-488 X ff BRI\ GPIB 3udik: 1.

www.tek.com

12



http://tek.com/tekstore/configure/TBS1052C
http://tek.com/tekstore/configure/TBS1072C
http://tek.com/tekstore/configure/TBS1102C
http://tek.com/tekstore/configure/TBS1202C

TBS1000C H ¥/ ik a4 A Bk

HEFRL

S Bi

TPP0100 10X PR S, 100 MHz #7 %8

TPP0200 10X TEPEIR K, 200 MHz 75 5

P2221 IXMOX LRk, 200 MHz 7 %

P6101B X VRS (15 MHz. 300 VRMS CAT |1 5 18
P6015A 1000X & JEVRHR Kk (75 MHz)

P5100A 100X 15 = TG 2k (500 MHz)

P5200A 50 MHz, 50X/500X = [ 2 40 48 3k

P6021A 15A, 60 MHz 22 i B4R &

P6022 6 A, 120 MHz = ifit AL 3k

AB21 2000 A, 5 % 50 kHz =2 it IR IR Sk

A622 100 A, 100 kHz A2 it/ ELi FL i I &

= 3 TCP303/TCPA3002 150 A, 15 MHz 2297/ BLIR FELIIR Sk BOK 2%
TCP305A/TCPA3002 50 A, 50 MHz A2t/ B LIRSk IHOR #%
TCP312A/TCPA3002 30 A, 100 MHz %2 it/ L it HL LR SO 2%
TCP404XL/TCPA4002 500 A, 2 MHz A2 it/ B it R IR SR BOR 2%
X ER A

ea=prinll

BT LO TS A THIAR G 4K

BN L1 YAV T TR AR 7 5 P

BB L2 T R T TR 7 i 1)

BT L3 A i T AR 7 5

KB L4 VG B 1 A T AR 7 2

BT L5 1438 1 T i 7 i

I L6 1 28] 2V I T AR 7 i

HEIW L7 7 4% H SCHIT T A 7 i

B L8 BRI TR 7 5

I L9 U I T AR 7 5

BT L10 VB T TR A 7 5 P

2 50 Q A it GHfF5 011-0049-xx)

www.tek.com

13



TBS1000C R 1|7 i s AR 7k}

YRR SR 1

LT A0 Jb3& YRGSk (115 V, 60 Hz)

IR A1 R 38 FH L R4 Sk (220 V, 50 Hz)

HEIR A2 [ H YR A Sk (240 V, 50 Hz)

BT A3 W) H Y5 4=k (240 V, 50 Hz)

I A5 i - L YA Sk (220 V, 50 Hz)

I A6 H A B 5k (100 V, 50/60 Hz)

I A10 rh ] HL YR 2k (50 Hz)

I A1 El1 R FE YAk (50 Hz)

IR E R B, 2 ] R 3 e

R 45 35T

I C3 iiggw%oﬁﬁﬂ%ﬁﬁ@ﬁMEWW%ﬁ%,%%ﬁﬁﬁ@o@ﬁﬁmﬁ@%MWi
it .

BTN C5 FAPARHEIR S o ALHE AT WIE A AL B N ) SRR 5%, TR . B o RS kA1 Y 4
WEHERR S5 -

IR D1 REHEHE R -

130 D3 SAERHEREEIR S (FIETCY)

IR D5 FAERHERIE RS (LTI C5) .

I T3 CAERRRY TR, BRI EE, S, BAMRAIR. ESD 5t EOS K B 4k, LEE
FOR LR E], FER IR % SR

I TS FAEBARRY TR, BIEYHE R, SR, MAMRIA. ESD 5t EOS KT 4y . (L4

TR PRt a], FFILSEsR1G % /7 3.

AN R RIS AN EAEIR AN o WS AR LA RS, 1% B I IRAB RIS HE 2

Rz
FAEGRE, BRI BEMAT, Fagik.,

Z& i O id it DEKRA 1) 1ISO 14001:2015 #1 1ISO 9001:2015 AiIE-

GPIB P24 |EEE FRifE 488.1-1987. RS-232-C A% 75 va br vk #0 3i FERAK o

IEEE-488

www.tek.com 14



TBS1000C H ¥/ ik a4 A Bk

Teltronix:


HTTP://www.tek.com

