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Snapshot Snapshot
cHL
Fall Time Rise Time +Over
Most Used

Frequency Frequency +Pulses -Pulses +Edges -Edges

Period Rise Time Fall Time DelayRR ¥ DelayRF ¥

Time DelayFR ¥ DelayFF ¥ Phase v +Width -Width

+Duty -Duty Burst Width

Math

Peak-to-Peak Amplitude Max Min High

Amplitude Low +Over -Over Cycle Mean
Cycle RMS. RMS Hemare
All
Area Cycle Area
Measurements
Frequency is the number of waveform cycles per second (hertz), measured

on the first waveform cycle. Frequency is the reciprocal of Periad (1/t). s
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Oscilloscope Basics M

Why use an oscilloscope? Scopelntre
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 .

Overview
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.
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TBS1000C RFRIE =3 AR TR

BRI

BrAITIEAS, PIERABIESREARENEE. BATERAN, MERAIBHERTHERS,

B SR
5% TBS1052C TBS1072C TBS1102C TBS1202C
HH 50 MHz 70 MHz 100 MHz 200 MHz
BEH 2 2 2 2
KRR 1GS/s 1GS/s 1GS/s 1GS/s
LRKE 20K & 20K = 20K & 20K &
EHRS - RIBE

EENPE 8 fir
BWARSUEEE 1mV/div Z&K 10 V/div, 1-2-5 55, HLFTRIZEH 1X

1
DC #ashsE £3.0% B35, 30°C I3 BE%T 0.1%/C
BRBGABE 300 VRMS, ZR#E£F Il ; 7F 20 dB WA RFESHET 4 MH, B&ZE 200 MHz
RESERE 1 mV/div ~50 mV/div : 1V

100 mV/div ~ 500 mV/div : £ 10V
1V/div ~5V/div : £ 100V

5 B PR 1 20 MHz (#2%))
BWARE DC. AC
HWARER 1MQ +2% FFEBE 14 pF +2 pF
EEBEW EEY BRI ESENSHELEE
REER

R FREXHE

AR HEFREHWEET, HRRE 4ns (EH]

Fiy THEE 2 ~ 256 MEF.

BOHER BN REEBHEZNREFE —NEF =,

BE rEREFMNARZERUNTFET 40 ms/div B9FHE R EE
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ks DC. MEFEHNGI. SHIMEH . RS H
il % {5 SIREE REMERAMEREE, Ro AT,
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HAR RHe). 1RE. B
BFNE 2T, —RXREUNERBLETHTAT, NEEEE : B, MK, EFHEE, TEAE, E45S
bb, b sStk, ERKEE, HBkEE, RATE, AL, Fidh, fuddh, glEE, mE 5, K SXME
BME, SjEfE, FEHITREME, RMS, FEIRMS, [ERohE, ffomst, FIRAE, THEORE, @,
EHIER, R FR, ZEiR FF, ZEiR FR FZER RR,
Brib:i] REXENDBEENEREY, FHRE. EEEAHFRZAFEMCEKEPRKENEEIE.
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FFT UL, 30 FFT EEAAEIRE A% M RVMS 5 dBV RMS, 1€ FFT & 0iR & A% . Hamming. Hanning
8¢ Blackman—Harris,
BrEERKE 75T TFT R EBRes
BREENHE JKF 800 x FEH 480 BB E (WVGA)
ERHER RE. UEREENLEE KSR,
b YT #1 XY
EWN/FHHwO
USB 2.0 #ixN T FUSB B EFHEEE
USB 2.0 i&&ix O JaERERERS ] IUiEiT USBTMC 5 GPIB & TEK-USB-488 57rif st il 5 21 1= fl ik A%
RLAMEES
8= 5V
g TP 1 KHz
Kensington Z¥4 EEREHEEZEERE Kensington B8
iR
HLR 100 ~ 240 VAC RMS +10%
B IRSRR 45 Hz ~ 65 Hz (100 ~ 240 V) 360 Hz ~ 440 Hz (100 ~ 132 V)
IFE BA30W
YIIR4E
SAR T 3% X 3+t
=) 154.95 6.1
BE 325.12 1238
B 106.68 4.2
FERT 54 % %+
5E 266.7 105
BE 476.2 18.75
B 228.6 9.0
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WIERE R

EE 3% AR B
R13E8 1.979 4.36
BE Tl 2.2 49
RM2000B #2224 5% 23 ES)
5K 1778 7.0
BE 482.6 19.0
EE 108.0 4.25
B R AR EM. AMFIEEER 502X (23%E),
INEIRE
BE
T1E 0°C ~ +50°C
ETIERTS -30°C ~ +71°C
wE
Ik AETF +30°C, 5% % 90% HAXHTE 7 +30 °C & +50 °C B, HAXLZEH 5% F| 60% T4 %k
ETHERE TEF +30°C, 5% Z| 90% HEXHEE 7 +30 °C E +60 °C B, AHWITEH 5% Z| 60% A%
BREE
I1E &® 3,000 K (9,842 %&R)
ETERES &= 12,000 K (39,370 & R)
b7y i
HEREM EC ZR£15% 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
ze HEFRREREEIES 2014/35/EU
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g
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TBS1052C HFHHATER  SOMHZ 5, 1GS/s RHFXR, 2BE
TBS1072C HFHHETESR | TOMHZ 5, 1GS/s XX, 2B
TBS1102C BFFERER - 100MHZ TR, 1GS/s FHE, 28
TBS1202C HFFE R - 200MHz 55, 1GS/s REE, 2BiE
W& vt
ESIET
B LO BT
I L1 EIEF
®I L2 BAFEFM
I L3 EEFM
pri A P EFH;
B L5 RiEF
EIT L6 BEHITIEFM
I L7 TR SCF
I L8 SRR T
EIW L9 EIEFM
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A A S T
I AO JexsiREEL (115V, 60Hz)
I A1 XMIB AR IREHRL (220V, 50Hz)
I A2 EERRREL (240V, 50 Hz)
I A3 AR R (240 V, 50 Hz)
&I A5 WEEREEL (220V, 50Hz)
I A6 AAEREEL (100V. 50/60 Hz)
I A10 o = B R K (50 Hz)
I A1 EN BB RSk (50 Hz)
AT E1 B, EEMFHLEA
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TPP0200 200 MHz §1 100 MHz 25, 10x TRk (B&AHEE—D)

TPPO100 50 MHz #1 70 MHz 5, 10x TRRE (BFENEE—)
B 44

NS Bie

071-3660-00 SHMREHHR

077-1691-00 RFRFM, o7 www.tek com #E

- IR

- BAIES, ICREEERIFE¥SI1S09001 REAFIMEN IR
®Ri&
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Y7 P44

Bk BiE

TEK-USB-488 GPIB ] USB #4338

AC2100 BREETE

HCTEK4321 WERIERTE (FRAC2100)

RM2000B NEREEM

174-4401-xx USB TMER&BLL, 3ERK
R

Bk Bie

TPPOO50 10X TiF#Rsk, 50 MHz %3

TPPO100 10X TRk, 100 MHz %5

TPP0200 10X TRk, 200 MHz T3

P2220 IX10X TiF#Rsk, 200 MHz 3%

P6101B IXTREL (15 MHz. 300 VRMS CAT Il 2 1E)

P6O15A 1000X & T F#R (75 MHz)

P5100A 100X B ARk (500 MHz)

P5200A 50 MHz, 50X/500X BEEHRkL

P6021A 15A, 60 MHz AR E ARk

P6022 6A, 120 MHz ZTRBFRkK

AB21 2000A, 5% 50 kHz TREFHk

AB22 100 A, 100kHz ZHR/EFREBARIRK/BNC

TCP303/TCPA300 150 A, 15 MHz 7/ E R FR kA2
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B’ W

TCP305A/TCPA300 50A, 50 MHz 337/ E R BRI k/HA R
TCP312ATCPA300 30A, 100 MHz 37/ B R B RIR LA S
TCPA404XL/TCPA400 500 A, 2 MHz 3/ E R B IR LA

RS SR REEFINEYAGFHTTHY 1ISO 9001 #11SO 14001 FAEINIE,

7= T4 |EEE #REC 488.1-1987. RS-232-C REmiFEAEN ML,

By BERIHENQEE . B PR EMENIL . AR,
HRHEMAR T (65) 6356 3900 AT 00800 2255 4835*
beFIBY 00800 2255 4835* EEg +55 (11) 3759 7627
hREFIE BRI +41 526753777 ThERFIFHE +41 526753777
2L 14152 6753777 5%E 00800 2255 4835*

Z# 400820 5835 ENEE 000 800 650 1835

B 81(3) 67143086 SRR 4152 6753777

R, TFILIE +41526753777 #2 00800 2255 4835*
hik A R4LFE 400 820 5835 B2 +4152 6753777

B +822-6917-5084, 822-6917-5080 HBETHMBLE +7 (495) 6647564
S 00800 2255 4835* T 00800 2255 4835

43 886 (2) 2656 6688 FEEFIE /25 00800 2255 4835*

* BN R EIEST, MRITAE, HKIT +41526753777

BRF. M&F, AEMifkERELAFESBERE +41 526753777
fin&X 1800 8339200

F+% +45 80 88 1401

{EE 00800 2255 4835*

AEAFI 00800 2255 4835*

BEEE. hEgRMFINLILLE 52 (55) 56 04 50 90
#EL 800 16098

FHF 8008 12370

Bk +4152 6753777

4 00800 2255 4835*

2 1800 8339200
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