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Why use an oscilloscope
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Lab Name: Opamplntegrator 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.

Integrator

TBS2000X T I & {EH & %] TekSmartLab R4 H ., EES
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RARZER

BARRE

BrAITIEIAS, PIERABIESREARENEE. BATHEAN, ERANBHERTHERS,

2SR
il TBS2104X
RHBE 4
R 100 MHz
RARBEE 2GSfs - B
1GS/s - £1BE
ERKE 5M &
EHRGEMNEE

Hardware bandwidth limits 20 MHz

BARE DC 5 AC
LR 1MQ %1%, 13pF+15pF
BWARSEEE 1mV/div 10 V/div
FEESPE 8 i
EABAERE, 1MQ 300 VRMS, ZEHKF I ; IE{E < £450V
REER
R FREXHE,
&AM EFEREET, #IR%E 3.5ns HER,
15 THEE 2~ 512 Mg
(=P, ;i3 B— N REERBHEZNREFE—NEF =,
b4 rRE ENAERERHDER, REEENTHET 40 ms/dive
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BHZGERLEE
DC 5% +(1mV +0.1 div)
DC s iEE + 2% 5 V/div through 5 mV/div
+ 3% typical 2 mV/div
DC HENEREFIIER
FE15 16 NEF +((DC Gain Accuracy) X Ireading — (offset — position)l + Offset Accuracy + 0.11 div + 1 mV)
HEPHRBERREFEE +(DC HEHEE X iEH +0.08 div + 1.4mV)
MAmEMEREN =161
ERR, EERAEYZE
FEESEE
EEVESTE +5 1%
EHRELE Volts/Div setting 1MQ, Input
1 mV/Div to 50 mV/Div +1V
51 mV/div to 505 mV/div +10V
510 mV/div to 10 V/div +100V

BHHRE, ERBE
100 MHz &5 DC ~ =100 MHz

HAEHIHIEL(CMRR), BEME 60 Hz Bf 100:1, 50 MHz &R FREZ] 10:1, E&BiE E Volts/div M35 1XBHE%,

EiEEREEE TBS2104X

<100 MHz ff =100:1

KRG EE
ERSRERTHROARASFE Sms

SR E(FTEEE)

A ESEE TBS2104X: 1 ns/A#&ZE 100 /4%
At B ZESEE -15#% ~ 5000 s

R ESSE +100 ns

BB E +25 ppm, ZEAET =1ms [@FL
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LY AN
b & ER Bahfiik, EBfL, BXAE
il & B 20ns~8s
Trigger types
Edge Positive or negative slope on any channel. Coupling includes DC, HF reject, LF reject, and noise reject.
Pulse width Trigger on width of positive or negative pulses that are >, <, =, or # a specified period of time.
Runt Trigger on a pulse that crosses one threshold but fails to cross a second threshold before crossing the

first again.

Trigger coupling analog
channels

Sensitivity, edge-type trigger,
DC coupled

Trigger level ranges

HiRTTiE
ERRURERERE, s28{E

DC, Noise Reject, High Freq Reject, Low Freq Reject.

Trigger Source Sensitivity

Analog inputs 0.4 division from DC to 50 MHz

0.6 divisions >50 MHz to 100 MHz

Input channels: + 4.90 divisions from center screen

AEREE. RENEE. REFIRESHLERERE,

S B4 TRIENAE. B, B. K. 9. FHEMERE,
HRNE

FR RHiE). REMREE.

BENE 2, —REEZUNERELEREF 6T, WESHE : A, ,E, EFAfE, THERE, Eh=t,
bzSth, ERkER, Bk, RAEE, 86, Eibd, fudds, gEdE, mE 5, % SKE =R
IME, whiEfE, BfAEE, RMS, EEARMS, EpohE, ffkofsr, EFHRE, TEALEK, @R, B
HIEFR, R FR, #ER FF, ZER FR FZER RR.

B REXENDBEENEREY, FRREE. EREAFRZAREMEEKEPRKESNEEIE.

10 www.rituchina.com



e BN

BB FIZE

R . ERIER

FFT IR, 30 FFT EEAREIRE A4 M RVS 5 dBV RMS, 1 FFT & 0% & A% . Hamming. Hanning

5y Blackman—Harris,

RIS HI R

I 5T AEMTT ] PUBIRKEMNEERE. MAREFNE, I MIEEEMBERRERTE U EZ4,
BREERGE

BrsREE 9 I~F(228 mm)FL R SR TFT ¥ & B et

BIREOPE JKIE 800 x EH 480 BREE(WVGA),

ERHR RE. ULREEMESKEE.

Ei-23 M, To

B YT #1 XY,
EWN/HHimO

USB 2.0 5 £ #&imH * 3 USB B EFMEIEE. Wi-Fi iz, pIEERE—.

USB 2.0 ik &iw D

wERA JEEMRIEZESE T BT USBTMC 5 GPIB & TEK-USB-488 5irikss @S sk~ 88,

FAH USB-WIFI 0¥

LAN w0 (UKR)

NETGEAR WNA1000M, WNA3100M, D-LINK DWA-131, TP-LINK TL-WN823N

RJ-45 &E#R8, *FF 10/100BASE-T,

RELAMERE

TR 5V

S 1 kHz
Kensington =% EERZEHEEEZERIRE Kensington H 81 .

iR
HRHEE 100 ~ 240 Ve RMS +10%
BRI 47 Hz ~ 63 Hz (100 ~ 240 V)
360 Hz ~ 440 Hz (100 ~ 132 V)

Th#E A 80W
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RARZER

MIBYE R
Dimensions
TBS2104X: Height: 201.5mm (7.93 in)
Width: 412.8 mm (16.25in)
Depth: 128.1 mm (5.04 in)
Weight
TBS2104X: 417 kg (9.2 Ibs.), stand—alone instrument.
7 kg (15.4 Ibs.), when packaged for domestic shipment.
REHE R

YRS AMFFEZER 50 mm (2 ),

EMC, IMEFIRE

RE
T RS : 0°C ~ +50 °C (+32 °F ~ 122 °F)
KIVER : —40°C ~ +71°C (-40 °F ~ 160 °F)
BE
T ARt : 5% ~ 95% HBXHRE (% RH), +30°C TR
5% ~ 60% HEXIEE, +30°C ~ +50° C ¥
TA
K TERT : 5% ~ 95% RH (BXHE &), +30°C A ThY
5% ~ 60% HEXIEE, +30°C ~ +60° C A
TR B
BE
TERT - &5 3,000 (9,842 FR),
RIVERS : &5 12,000 #(39,370 #R),
BREENRFIENR D ESHERSE TN LCD BARTR, XMRRERETLX,
ER
BH#RAMN EC ZR%15% 2014/30/EU
zE

UL61010-1, UL61010-2-030, CAN/CSA-C22.2 No. 61010.1, CAN/CSA-C22.2 No. 61010-2:030; 3#
B mRERERS 2014/35/EU
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TTH(ER
BE
& SR
TBS2104X 100 MHz 3, 2 GS/s KK, 4 BEHF TR, 5M RIDRKE, 1 £RE. WERETH,
FRBC Bt 14
wk TPPO200 200 MHz, 10x BBk (S 448HRE—R)
iuRes 071-3635-xx ARSI
077-1149-xx BEEFRFM, 54 http:/lwww.tek.com
- R4
- ROEES, EREERFITEFAT IS09001 REARIMEN IR
R HERE, SEREHENAL FAEHERL,
YT BT
wk iRt 100 ZMAREMIRL, TUHRENESHN AT R, UFERRENTBRLNTEEE, &
518 www.tektronix.com/probes.
P5100A 2.5KkV, 500 MHz, 100X & EFIBER L
TDP0500 B +42V Z5%NBER 500 MHz TekVPI © 24388 £ 173k
THDP0200 +1.5kV 200 MHz B EZ /MR L
THDPO100 +6 kV 100 MHz & EZ 1Rk
TAP1500 1.5 GHz TekVPI ® % JE i R 4R 3k
TCP0020 50 MHz TekVPI ® 20 A AC/DC B 374% 3k
TCPOO030A 120 MHz TekVPI ® 30 A AC/DC B3Rk
TCPO150 20 MHz TekVPI ® 150 A AC/DC 35373k
TCP2020 50 MHz BNC 20 A AC/DC #3583k
P5202A 100 MHz, 640V SEZEHRk
P5205A 100 MHz, 1.3kV BEZHEk
P5210A 50 MHz, 5.6kV BEZHRL
ioNGs
ACD2000 WEHHE, AT TBS2000X 2 @iE{Yas
ACD4000B BAEHETEE, BT TBS2000X 4 @il (UA%
TPA-BNC TekVPI®%| Tek #R£® BNC #33k
TEK-DPG TekVPI®H} FERR IE Bk & 4 28815 SR
067-1686-XX WENEREREMBALER
TEK-USB-488 GPIB %] USB %43k
TEK-USB-WIFI USB Wi-Fi 2pn#%, {Xi& T TBS2000X RFRiE =S
RMB2040 TBS2074B. TBS2104B #1 TBS2204B #l 2R E 4

2 ZIMERE CE. FCCHIC %M. ERATRAFE. mex. $E. REX. HEZMEE. SHORAHWI-F#ZEL, S0 “GAARRA" SREES “FAEN

USB-WIFI fnz3”
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RARZER

WESSe i
N EFEH
2-WIFI USB Wi-Fi inz%), 1Xi&HF TBS2000X RF7RiE 2%

ARHE LA
IR A10 e e YR 3K (50 Hz)
=priAl]

IR L7 T S

BEERNBEAMEESRANEFERE .

C€

FwAIT SR FREARFIAENMA#ITAI 1SO 9001 #1 1SO 14001 FTEIAIE.

GPIB = @54 |EEE $7AC 488.1-1987. RS-232-C BRI FTArALilE Fli%,

IEEE-488

ERIEA RO . B FNRAMNENRORL . RH/FRIGE.
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il HEREERAT]
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