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Scope Intro Function

5200 ervie ey =7
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Feature
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Lab Name: Opamplntegrator

THEORY

==

Opamplntegrator

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
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IRNTOMLERIF. FICED DRV E N, (REHEZRUE T, INTORERE. FTHTD DIRVLHED . TRTOREISERTINE T,

EFIEE
g TBS20728 & TBS2074B & TBS21028 & TBS2104B & TBS2202B & TBS2204B &
7307 FeYRIA |2 4 2 4 2 4
BB 70MHz 70MHz 100MHz 100MHz 200MHz 200MHz

BAYY - U—b | 2GS/s (N=T + FHUR| 2GS/s (N\=T « Fv 2| 2GS/s (I\=T + F# U x| 2GS/s (IN\=T « FvU%| 2GS/s (\=T + F#U%| 2GS/s (I\=T Fv %
) ) ) ) ) )
1GS/s (&FvVxI) | 1GS/s (&F vrxI) | 1GS/s (&FvYxI) | 1GS/s (&F vrzIb) | 1GS/s (&F vYxI) | 1GS/s (&F v=Ib)

LI-RFE 5M A > b SM A~ b SM A~ b SM A~ b SM A > b SM A > b

BEEWMYATL-7F30788

Hardware bandwidth limits 20 MHz

Input coupling DC, AC, or GND

AN VE—F VR TMQz 1%. 13pF1.5 pF

ANRE 2mV/div~10V/div

EE#HORERE 8wk

BRAANEE. 1MQ 300VRMS, 4 Y2 kb= 3> - A7V Il E—JERE : +450V UTF

FIA4Ivay - E—R

Rl Y7 IVEDER Y A

E—7-F457Jhk ITRTDFREICH VT, 3.5ns FTODT'VU v F &V AHTIEE

RU—=Y 2~512 QDEEDF,

Hi-Res (\1LY) 1BD7IA4YY aVERTEBOY VY TILZEIS L. ZOFEEZ 1 DORERA Y hELET,
O-—Jv BEREE R - — )LD 40ms/div AT (20M DL O— RERT 400ms/div) T, BEDOEGHSEICHENS

KICRTO-ILRRULET,
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Math modes
All units: Ch1-Ch2
Ch2-Ch1
Ch1+Ch2
Ch1XCh2
FFT
4 channel units: Ch3-Ch4
Ch3+Ch4
Ch4-Ch3
Ch3XCh4
DCNSVRA £ (TmV + 0.1div)
DCH'41 VRE +2% (10V/div~5mV/div)

+3% (XFfBE. 2mV/div)

DC BEAER#E (PL—
JE—R)

16 AL EDFARL—Y = ((DC U1 VHEE) xFdE— (A Tty b—{IB) +74 Tty MMEE+ 0.11div + TmV)

16 EULEDFPRL— 2 + (DCH'A VEEE) x5RdHE+ 0.08div + 1.4mV)
BEOFIVIEE BUAY
ORI—THRELRIERMG

+

+

THIE)
BERIVaY - LYY +5div
BEA Tt v MEH V/div B A7y kLYY, 1M
2mV/div~63mV/div 1V
64mV/div~999mV/div +10V
1v/div~10V/div +100V
7FrOJEEEE (DC#
)
200MHz D#E : DC~200MHz
100MHz DHAE : DC~100MHz
70MHz D& : DC~70MHz

EtERRELE (CMRR). fE5RfE 100 : 1 (60Hz). 50MHz IE3%KRT 10:1 TR (V/divEREEHY TUVITREREF v IV

8)
FyURIVE7ZAYUL—23 | 18520728 %, TBS2074B & TBS2102B &, TBS2104B & TBS2202B &, TBS2204B &
“ 100 1 BLE (7OMHz .UF) 100 150E (100MHz ) 100 151E (200MHz U F)
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FIIII - A0

KE#HVRATL — 730788

RV -L—FRORR 5ms
EREE (®FvURI)

BSRREL > TBS220x & : 1ns/div~100s/div
TBS207x &4, TBS210x &Y : 2ns/div~100s/div

EBERsEL Y —15div~5000s
FAFa1—- LY +100ns
st Tms K EDEBDEREICS WL T£25ppm

AV F I & N
hUAH - E-R A—bo /=R YT

bUA - R—ILRATEH 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 DC, Noise Reject, High Freq Reject, Low Freq Reject.
channels

Sensitivity, edge-type Trigger Source Sensitivity
trigger, DC coupled

Analog inputs 0.4 division from DC to 50 MHz

0.6 divisions >50 MHz to 100 MHz

0.8 divisions >100 MHz to 200 MHz

Analog inputs 0.4 division from DC to 50 MHz

0.6 divisions >50 MHz to 100 MHz

Trigger level ranges Input channels: + 4.90 divisions from center screen
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YA JIVFEHSE. KB, YA TILEME. ED/NIVZ - ADY S DNV - ADV S, ITEY
IvI-ADYM AIFUIvY - ADY M BE. YA J)VERE. EE PR, EEFF. B RF. &
iE RR

AIU—=VFEIFGEELDA—VIVZEFERLT. BVIAATEEEOEEDESSZEELT. H20IF
LO—RE2MAFICDOVWTAIET B &H'TlaE

iR EE
P

FFT

UE—-PMHEHAYI O I7

Web R—3

RIS
FARTUA < 94F

T4 APV REE
BRI AU
BB

T+#—<vhk
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ART S LIRIE. FFT EE# A —)U : UZ77 RMS, &F7z(% dBV RMS FFT B8 - AR, /\=
VI NZVD, TSvITY - NUR

RiEk Web R—ICk ., BEH KFHRT—IU. MUARED U E— MMES KTRIENTIEE, 3
B KLUHEGRZ USB XEU [TIRFOIEE

98 (228.6mm) DA RBBTFT HS— - T4 AT A
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AHEHKR—F

USB2ONARAE—R - KR USBABEZARL—Y - FNA R, WiFi 7FFI=YR—b (&E/NRIV 1, GE/NRIL 1)
ke R—b

USB 2.0 High-speed (/\ -
AE=R) FNALR - R—b
FNRAZR - K—b BRIV« OARTFICK Y. USBTMC Ffzld TEK-USB-488 [C &2 GPIB##HTA Y ORI—TD
EDBESB KU TIRE
K XK BHETIEBEASNG * kA BATEEASNGELDTHIFR K **

LD THIER K %k
LAN iR— i (Ethernet) RJ-45 Ox7J%. 10/100BASE-T ZHR— bk
FO0-JHIE
g 5V
BB 1kHz
FvIvLy-OvT BENRIVICT VIV Ry - OvIADOEF2UT ¢ - RO Y bEEH
EE 100~240Vc RMS £10%
AR 47Hz~63Hz (100~240V)
360Hz~440Hz (100~132V)
HEEH 80W (&X)
RIS
Dimensions
TBS2xx2: Height: 174.9 mm (6.89in)
Width: 372.4 mm (14.66 in)
Depth: 103.3 mm (4.07 in)
TBS2xx4: Height: 201.5mm (7.93 in)
Width: 412.8 mm (16.25in)
Depth: 128.1 mm (5.04 in)
Weight
TBS2xx2: 2.62 kg (5.8 Ibs.), standalone instrument.
5.1 kg (11.2bs.), when packaged for domestic shipment.
TBS2xx4: 4.17 kg (9.2 Ibs.), stand-alone instrument.
7 kg (15.4 bs.), when packaged for domestic shipment.
AHNICHERFANR—R HERIEHERIC 50mm DOZ-HARE
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EMC (BRESH) HLURSM

RE
Bh{EDS 0~+ 50°C
FEED{ERF : —40~+ 71°C
R
BI{ERS + 30°CLUT T 5%~95%DIEHEE  (RH)
+ 30°C#8. + 50°CLAFT 5%~60%D1ExHEE (RH)
fBEDR\NC &
FEENER : + 30°CU T 5%~95%D1ExHEE (RH)
+ 30°C#8. + 60°CLATFT 5%~60%D1ExHEE (RH)
BEORBVIE
=E
EN{ERF - 3,000mExT
FEEDERF : 12,000m £ T
BENBEVNE LCD HMEIET 2 TREMN H B HFIRNIRITSNTNE T, OBISEEREDEEIC
EH2bDTIEHIEEA.
R
EMC (B#ES1%) EC Council Directive 2014/30/EU
Ze4 UL61010-1 . UL61010-2-030. CAN/CSA-C22.2 No. 61010.1. CAN/CSA-C22.2 No.
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CHEDIRIE. UTORREIERALEEL,

B
itz =
TBS2072B 70MHz, 2GS/s BV Tl - L=h, 2F v V&) SMRA Y b, 5 FREE. RETHEME,
TBS2074B 70MHz, 2GS/s BV T« L=, 4FvU2RIb, SMRA Vb, 5 FREE, RIEFHSME,
TBS2102B 100MHz. 2GS/s YY)+ b—h. 2F# V2RI SMIRA Y b, 5 HREL. RIEIHEME,
TBS2104B 100MHz, 2GS/s YV 7+ U—b, 4F ¢ YRIby SMIRA VI, 5 EFREE, RIEEAERE,
TBS2202B 200MHz, 2GS/s YVl + U—b. 2F Y R)be SMRA >V b, 5 EHREE RIEFIHERE,
TBS22048 200MHz, 2GS/s BV FIb - L=, 4Fv2Ib. SM. 5 FREE. RIEFREME,
7Yy IIoL—R
itz =
SUP2-BW7T102 TBS2000B YU—=X+ #YORI=TFD 2 F+ Y *IUkiE"E 70MHz 15 100MHz [C7 v FTL—R
SUP2-BW7T104 TBS2000B Y U—2X'+ #YOR1—FD 4 F+ R UIEZ 70MHz 15 100MHz (L7 v FTL— R
SUP2-BW7T202 TBS2000B Y U—X + #YORI—=TFD 2 F ¥V xIUiiE% 70MHz 15 200MHz (L7 v FTL—R
SUP2-BW7T204 TBS2000B YU—=X+ #YORI=TFD 4 F+ % |UkiE"E 70MHz 15 200MHz [C7 v FTL—R
SUP2-BW10T202 TBS2000B Y U—=X+ #YORI=TFD 2 F+ Y *)UitE% 100MHz H'5 200MHz [C7 v FTL—R
SUP2-BW10T204 TBS2000B Y U—X + #YORI—TFD 4 F+ Y x)UiEtE% 100MHz H'5 200MHz [C7 v FTL—R
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ARIVI—=R - FIEYU

pan b

779U

fRIEHAR

HWR7I€9U
7o-7

P5100A
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