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RC Integrator and CR Differentiator

Exercise

Square waves are applied to the input of the RC circuit (integrator) and the CR circuit (differentiator).
Display the output of both circuits at different settings of the time constant.

Schematics
RC Intergrator 1 CR Differentiator 2
N B NA NE Time constant:
+ + +
Wl o o/ t=R-C
C
5V R
v (A9 ] 10k
300Hz _INA
—INB O/— INB
Result
| Rz_mn Integrator - Time constant
RC Integrierglied
- : 01=0,04ms (C=4nF)
T Edit | Delote| | Stz File |
@ A E.ngang Trigger mm_ @ S on @ T=04ms C=40nF
© Bl |C=4nF _Cusor [[@a_ [Trig [& 7 0o % ’ ( )
@ B2 [C=40nF Measure DB Print QT= 2,4 ms (C = 240 nF)
© B3 |C=-2400F _ Math | _E#t - H
,_’7 T P [av = J - £t | Integration
YT %¢__| Phasor |Spectum Init_|
10 + -+ 10
u u
vl 9l
b — L]
& @
&
ﬂ ’7 e
| v,
i _5
A0+ : + 10
0 1 2 I3 4 5
t [ms]
Time “ Average
Normal Fir Single: Sequence OB‘\l.BZl.BEl.Bdl Clll 1| Pl @® A |A|V| B ‘AIV”T AIV
| RE_IEILI Differentiator - Time constant:
CR Differenzierglied
01=0,04ms (C=4nF)
CITLTI_Edit | Delete| | staws || File | . -
@ A |7.ngang Trigger 8 g Differentiation
@ B1 [C=4rF Cursor IT I3 Y | Trig |4 /7 00v | =0 _ _
T — [ ==l et=04ms  (C=40nF)
|@ B3 [c-240nF Math Et — —
— S T ©t=24ms (C=240nF)

¥T XY IPha:ol Spectrum

u u
vl V1
@ o
@
o
T | |
0 1 2 3 4 5
t [ms]
T T T
Mormal Eur Sihgle: Sequence OBWl.le.Bal.ml Elll 1| )l @ A |A|v| B ‘Alvlw AI'

-3-




Low- and High-Pass Filter - Time Domain

Exercise

Display the voltage curves and phasors of the low-pass and high-pass filter at an equal cutoff frequency.

{_______ __ __ Acquisiton | Time |
Normal Fur | Sngle || Sequence OB‘\l.BZl.BEl.Bdl Clll 1| Pl @ A |A|v|

5 |a| =] of la]>

E3rc 2000 - Dscilloscope M [m] 3]
Tiefpass und Hochpass | RC
Ed | Detet| [ tows [ Fie |
@ A [Eingang Trigger Amplitude Phase o Stop e
[ B [Tiepass | Cumoar 1@ A | B0V | 00 Trig [~ 00y s
@ B2 |Hochpass " < Bl 353V 31517 !

[ | T @ B2 355 445" Print
a
[ [ Uility _Em |
YT XY I Phasor Speclluml m 1| Dl @4 OETl .BZ' OBSI OEdl Init I
T T
50 + + 5.0
u u
- ¥ vl
@ 25 25 g
@
180 0 0
25 + \ 25
2100
5.0 + : : + 5.0
270° 0 2 4
t [ms]

Acquisition

{ __  Acquision W Time Wl Gan_______J Average |
Mormal Fur | Single || Sequence OBWl.le.Bal.ml Elll 1| )l @ A |A|v|2= ] ‘AI"’T AI'

Average

Schematics
Low-pass 1 High-pass 2
Cutoff frequency (-3dB):
+INB +INA +INB
_@/ il I S fs = _1
C 100n 2m RC
5V 5V R .
N L C V(A [] 5 Phase shift:
318,3Hz 1000 318,3Hz . .
INB INA INB _ o
p=145
Result
Erc 2000 - Dscilloscope =lox] Ti me curves.:
Tiefpass und Hochpass | RC
- = O Low-pass
| elots| [N I [ Fic | )
@ A |Eingang Trigger Ums |Umean | Umax | Umin f o Stop o @ High-pass
[@ B1 [Tiotpass | Cursor ||® A [ 35¢W [ 000v [ 500 [ 500 [3185Hz [Trg [4 7 noov 3
W 2e0y | 002y [ a3y | ashv | 3184Hz e =
e 62 |,7H°°h"a“ — [& B2 | 28v | aozv | 35w | 25V [3185H: Bl fs=318,3 Hz
udly | _Ew |
YT %¢__| Phasor |Spectum Init_|
50+ 1 50
u u
vl \ \ \ V1
254 1 25
@ @
&
0 0
5.0+ + -5.0
0 10
t [ms]
Acquisition Avelage

Phasor and time diagram:
O Low-pass
@ High-pass

f,=318,3 Hz
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Low- and High-Pass Filter - Frequency Domain

Exercise

Measure the amplitude and phase frequency characteristics at an equal cuttoff frequency.

Schematics
Low-pass 1 High-pass 2
Cutoff frequency (-3dB):
ouT +IN A +IN B ouT +IN A +INB . 1
— : —t ¢ 2rRC
R 5k C 100n
lLec [] R Phase shift:
T 100n 5k
GND ZINA -INB GND -IN A -INB p=+45°
Result
=il  Amplitude characteristics:
Tiefpass und Hochpass |
[“Corsor_ Loy 0 1 I N I O Low-pass
M1 & Tief f [Hz] [ 3162 [ 62 H| h_
e ‘H':;zs;s [ [ WPId0] | % [desl | WPIIdB] | @ [dea] Seen @ High-pass
30 -449 -20,0 -B4.5 _— —_
\ \ 2 -3.0 451 0.0 57 Print fG - 31813 Hz
\ | B
|qu, ch. | Myquist m Ampl | Phase IT 10 15| LILI
B 1 2
L 1 1 I e
o] 0
@ |
5
-10
-15
-20
-25 T T T T T T
10 20 50 100 200 500 1k 2k L1 10k
F[Hz]
[ i RN
Normal | Sfart IISequence O M1 | .MZI .M3| .Mdl Clrl 1 | 2 "T 10Hz 100Hz | 1kHz
=il Nyquist+Freq. characteristics:
Tiefpass und Hochpass | RC
T Ll ] O Low-pass
M1 @ |Tief f [Hz] 62 iah-
) ‘HI:;?;S [ [P | P8l | @ldeg]  [ReP+pimP ® High-pass
[ o 0,708 -3.0 447 050 - 0,50 —_
} } [ & 0,708 30 452 0,50 +-0.50 fG - 318’3 HZ
I
I
Freq. ch.l Myquist m Ampl IPha:e mﬁdﬂ
10 R
Im P . s
Il . o
@ 05 e
@ . s
0
05
1.0
-1‘.0 -l]l,ﬁ L] l],lﬁ 1,‘0 10 ‘ ‘ 100 I I 1k
@& ReP [] F[Hz]
T = -

Normal | Start IISequence OM1|0M2|0M3|.M4|CIr| 1 | 2 "T 10Hz 100Hz | 1kHz
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Series RLC Resonant Circuit

Exercise

Display the voltage curves across the R,L,C of the series circuit for two cases:

1)C-ideal, L-ideal
2)C-ideal, L-real

Schematics

Series RLC Resonant Circuit- C ideal, L ideal1

Series RLC Resonant Circuit- C ideal, L real2

Acquisition

[ Gan__ | Average

[ Acauisiton | Time |
Mormal Fur | Single || Sequence OBWl.le.Bal.ml Elll 1| )l @ A |A|v|2= ] ‘Alvlw AI'

+IN A +IN A
Resonant frequency:
+IN B +INB
1
R[] | U fom—
v -INB v -INB 2nvLC
~ (AC ~, (AC
503,3Hz 50,33Hz o
-INA C_J_100n lU -INA ¢ 10u lUC
O]
Result
Egrc 2000 - Oscilloscope | R;C.IEIEI Circuit1 - C ideal. L ideal:
Serienresonanzkreis RLC 1
Edu | Detoe [ S| e | o Uq
@ A U Trigger Amplitude Phase [u] Stop o ) U
© B1 UR Cusor |® A [ mv [ ar Tiig & amv | = t
I T — @ Bl 0,93 0o e o U,
R T M g [ B2 1,04 834" Print
al ™
Umlw o B3 1.04% 2700 Exit I fR - 503’3 HZ Q ~ 90
¥1_ | %¢ [ Phasor Spectum| [ ¢ [ @2 oBi| @82| @B3]| 00y nit_|
g U : T .
- Y L ' Y|
e 057 T05 g
3
180° 0 o
05 1-05
2100
10 + N . 1-1.0
270* 0 1 5
t [ms]
| Average |
Normal Fir Single: Sequence OB‘\l.BZl.BEl.Bdl Clll 1| Pl @® A |A|V| B ‘AIV”T AIV
| Wi Circuit 2 - C ideal, L real:
Serienresonanzkreis RLC 2
Ed | Detet| [ tows [ Fie | o Ue
@ A (U Trigger Amplitude Phase o Stop e ‘ UL
et tn [ Casar |® [ toow | 00 Trig [~ 00y s
T o Bl a0y i o U
|: 22 |EE pvon | B2 035 834 Print ¢
a B3 :
| iy ]| o - e | f.=50,33 Hz Q=9
YT XY I Phasor Speclluml m 1| Dl @4 OETl .BZ' .BSI OEdl Init I
120*
; u u
- ¥ vl
[+ o]
H]
180°
210°
240*
270*
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Series RLC Band-Stop Filter

Exercise

Measure the amplitude and phase frequency characteristics of the series band-stop filter at different

dampingresistors.

Schematics
Band-Stop Filter
OUT +INA +INB Resonant frequency:
L O/
! L
3“ R 2ndLC
R Y
GND -INA O/—|NB
Result

Bandsperre - Amplitudengang

[“Cursor T R T
[

|iv] 2
I

=101x]

M1 © [R=100 Open
M2 ® R=2m0 l l ‘ ‘ ‘ Save
M3 @ [R=50 Print
\ | B
|qu, ch. | Myquist m Ampl | Phase IT 10 15| :l LI
5
1 X
a i
@
- DO St e S S
) W/
. iy
15 \\,
20 V
25 . . : :
10 20 50 100 200 500 1k
f[Hz]
[ hcausion RN
Normal | Sfart IISequence O M1 | @ M2| ] M3| @ Mdl Clrl ;"Til 10Hz 100Hz | 1kHz
lix
Bandsperre - Phasengang RC

|| 2
M1 & FR=100

M2 ® R=-2m
M3 & R=-50

Cursor |l 1
| Cursor [l

Dpen

Save

Print

Exit

IFleq. ch. Myquist m Ampl IPha:e

= |

a0

E0

N
.

-90

f[Hz]

P [deg]

Q
@
Q

T = -
Normal | Start IISequence O M1 | @ M2| o M3| @ Mdl Clrl

Decades

Begin

|  Bean |
Az 3] [ 100K | 1kHe

Amplitude characteristics:

0 R=1000
® R=2000
@ R=5000
f,=91,9 Hz

Phase characteristics:

0 R=1000Q
® R=2000
® R=5000
f,=91,9 Hz
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Series RLC Band-Pass Filter

Exercise

Measure the amplitude and phase frequency characteristics of the series RLC band-pass filter for different
dampingresistors.

Schematics

Band-Pass Filter

OUT +INA +INB Resonant frequency:
R

1
foo
R ondLlC

GND -INA C T 3y -INB
Result
=ioix|  Amplitude characteristics:
Bandpass - Amplitudengang | °
[Cursor 12 IR P 0 I S P [ R=100 0
Ml @ =100 f \ Open @ R=200Q
M2 ® R=2m0 ' ' ‘ ‘ ‘ Save O R=5000
M3 @ [R=50 Print
— Lem | f,=91,9 Hz
|qu, ch. | Myquist m Ampl | Phase IT 10 15|:|L|
5
PIEAB] [T T
a 0
@
- e e S S
5
-10
-15
-20
-25 T T T T
10 20 50 100 200 500 1k
f[Hz]
[ i RO
Normal | Sfart IISequence O M1 | @ M2| ] M3| @ Mdl Clrl ;"Til 10Hz 100Hz | 1kHz
=l0ix| Phase characteristics:
Bandpass - Phasengang | RC
[Coreor ] RN [0 % IS 03 O R=1000Q
M1 © [R-100 Dpen @ R=200Q
M2 ® -2 Save © R=500Q
M3 @ R=500 Print
‘ | it | f,=91,9 Hz
IFleq. ch. Myquist m Ampl IPha:e Wﬂl
a0
. S P [deg]
— — T w
RV oo @
\ P B 30
— —
SIS
60
-0
10 20 50 100 200 500 1k
f Hz]
[ oo RO
Normal | Start IISequence O M1 | @ M2| o M3| @ Mdl Clrl ;"Til 10Hz 100 Hz | 1kHz
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T - Network

Exercise
Measure the amplitude and phase characteristics of the T-network at different resistor combinations using the
equation:
Schematics
T- Network
% Equation:
ouUT_ +INA +IN B Ra- R, = konst
C1 CZ
Wl I} I - fr = konst
10n 10n
RZ
GND_  -INA -IN B
Y o

Result

T-Glied Amplitudengang

2

[“Cusor R I
[

=loi=ll  Amplitude characteristics:

OR,=13kQ  R,=20kQ

AN

M1 & FR1=13k R2=20k

® R =26kQ R,=10kQ

Open

M2 ® [R1=26k R2=10k | | ‘ ‘

Save

© R =52kQ R,=5kQ

M3 @ R1=5zk Rz-5k

Print

M4 ® FR1=130k R2=2k

@ R,=130kQ R,=2kQ

Exit

|qu, ch. | Myquist m Ampl | Phase IT 10 15|

BEl

a

IPI [dB]

5

[o1elote]

-20

-25

-30

T T
100 200 500 1k 5k

f[Hz]

10k

[ hcausion RN
Normal | Start IISequence O M1 | @ M2| ] M3| @ Mdl Clrl

Decades

i e

10Hz (| 100Hz 1 kHz

Erc 2000 - Frequency Characteristics

T-Glied Phasengang

M1 © R1=13k RZ=20k

M2 ® R1=26k A2=10k
M3 @ FR1-82k R2=5k

M4 @ RI=130k R2-2k

| Raclﬂlil Phase characteristics:
| Cursor afl]| 1 [ 2 [ | OR1=13kQ R2=20kQ
Open @ R,=26kQ R,=10kQ
Beri O R,=52kQ R,=5kQ
Print — _
it @ R, =130kQ R,=2kQ

IFleq. ch. Myquist m Ampl IPha:e

= |

90
P [deg]

E0

[ leiolel

30

0

-30

-60

100

200

500

T -90
5k
f[Hz]

2k 10k

T = -
Normal | Start IISequence O M1 | @ M2| o M3| @ Mdl Clrl

Done

Decades
Az 3| _1wme [1o0m.] 1kHe
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Linear Resistors

Exercise

Display the V/Acharacteristics of different linear resistors.
Using cursors determine the resistor values.

Schematics
Linear Resistors
ouT
\C 100
* L O  +IN A
R —IN A
GND 100 +IN B
\E - o-» —INB
Result
E3v-a characteristics [l B3|
Lineare Widerstande | RC
Legend Edit_| Delete Cursor
M1 O A =100 [on| 1 [Wip] 2 [l | DT ETIOT | fopes
M2 @ i - 200 [ Teum [$2imal @ un [881mal [RIO] [~ A =30V a|~|| save
[Mae f-am @[ o 330 0,900 DM MEN .., | Peicd NG
e IEREE 165 0,300 450 200 6o 10 W_‘I_’I =
[ | 030 113 0,300 303 301 Eip _I”' e .
,_ ,_ E xit
[ sense R JRNTNIREN ETCRURT ALY | Graph (IR Quadiant IRATA
0 . T ™ : : : —
10,0 + i
ol 1 mA] %
2 5 1 @ .l
o ]
i
501
2
T b +
5 254/ 2
-0 ¢ 1 1 1 1 ] o ! 1 1 1 1
20 .0 0 1.0 20 0 05 10 15 20
All e U L e U
Acquigition @ Stop Gain [All) Gain [l. quadrant]
Mormal Fiorm | Single I Sequence OM‘\I.MZ O M3 .M4I EIrI L AIv 286 |a|w| @a | af~[33E AIV

Linear Resistors:
O R=1000Q
@ R=2000Q
@ R=300Q
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Si Diodes

Exercise

Display the V/Acharacteristics of two diode types ("normal” and Shottky).

Schematics
Si Diodes
ouT
\C 100
* L o +INA
DY : -INA
GND 100 [l:l +IN B
\E - o —INB
Result
E3v-a characteristics =lo x|
Si Dioden | RC
Legend Edit_| Delete Cursor
M1 © [5iDice ] e ) | T T | o
M2 @ [5iShettky Diade [ [~ A =50V | a| =] | save |
— B ooty | penod |
— ,7 lE—'DﬂI 100 ms _1'_}' Ini_l
,_ ,_ E xit
[ sense R JNRINIRUN ETEURTA R [ Line _Point Quadrant |ITRENIN
20 . k
1 [ma] .
S w0 2 15
! 10+
a0
5
20 §; ‘ : : S AT
10 05 0 05 1.0 0 025 050 075 1.00
ﬂ ® U] j [
Acquisition '@ Stop Gain [l. quadrant]

Hormal

P Single ISequence OM‘\I.MZ QM3 .M4I ClrI LS AIV 2:8 alw| @4 | alw 2:5 AIV

SiDiodes:

O Si Diode
@ Si Shottky Diode
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LED Diodes

Exercise

Measure the V/Acharacteristics of the LED diodes ( yellow, blue, green, red).

Schematics
LED Diodes
ouT
100
O +INA
LED Y &
—-IN A
: +IN B
-IN B
Result
E3v-a characteristics =lo x|
LED Diaden | RC
Legend Edit_| Delete Cursor
M1 © e nf v o] 2 vl | NI | open
M2 @ Blaue 1 ParAY Ty ;ILI T Save |
CEC CTN—— B Poioiy | Peud MG
M4 @ Foe r [ B Ui 00ms 4] Ini_t
,_ ,_ E xit
[ sense R JNRINIRUN ETEURTA R [ Line _Point Quadrant |ITRENIN
= 5,00 ]
1 [ma] .
@
8 25 j g s
e s
! 250
e 125 +
-5’[' 1 1 1 1 o I 1 1
50 25 0 25 50 0 125 250 375 500
All e U L e U
Acquisition @ Stop Gain [l. quadrant]

Hormal Fiorm | Single ISequence OM‘\I.MZ O M3 .M4I EIrI @A AIV 285 | a|l~| @4 a|~|33E AIV

LED Diodes:

O yellow LED
@ blue LED
@ green LED
@ red LED
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Zener Diodes

Exercise
Measure the V/Acharacteristics of the Zener diodes with different Zener voltage U,,.

Schematics
Zener Diodes - V/A Characteristics
ouT
100
———Oo-» +INA
D Y,
: —-IN A
+IN B
GND 100
-INB
Result
E3v-a characteristics =lo x| Zener Diodes:
Zeaner Dioden RC
: W 0 U,=24V
[EXEXI_Edit | Delete
M1 O Z-24v I N P N O T I N Sicoe [ Aroiuce N e U,=3V
M2 @ UZ-30v [ A za0v | a| =] | TSave —
M3 @ |[Z-36Y P = TR TR | i o U,=36V
M4 @ |7 =431 — T e e 00me A | it @ U,=43V
— — Exit
[ sense R JRNTNIREN ETCRURT ALY N tine _Point
Uy e
-5,FI|] -3,?5 -2,?0 -1_?5 0
o ; : - : : : 0
1 [mA] b .
S g 4
o
L]
[ 10
0
H
0 + ] r T 15 8
1 [mA]
I 20
-20 77| 1 1 |7 C 1 1 L L
50 25 0 25 50
All & U] Il
Acquisition B Step
Mormal Fiorm | Single ISequence OM‘\I.MZ O M3 .M4I EIrI L AIv 286 |a|w| @a | af~[33E AIV
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Diode Limiter

Exercise

Display the input and output voltage curves of the half-wave diode limiter.
Circuit 1 - limiter without DC
Circuit 2 - limiter with DC

Schematics
Diode Limiter 1 Diode Limiter with DC 2
+IN B +IN B
5V
~
100Hz -INB -INB
Result
Erc 2000 - Dscilloscope =lox] Diode Iimiter:
Dioden - Begrenzer | RC | t
Ea | Dot IGEEEN Y TR I © Inpu
© A |Eingang Trigger Ums |Umean | Umax | U min o Stop [0) Output
WW Cursor |2 A | 354y | ooy | s00v | B00Y |1000Hz Trig |4 /" 000v
[ 254y | 130w [ G00v [ 06aY [1000Hz
Math ,—
Utlity ([
¥T | % | Phasor |Spectum|
5o L . . — T . . .
u u
v] vl
25 ] 1 1 25
0 0
2.5 ] + ] .25
5.0 ] + | 5.0
0 5 10
t [ms]
Acquisition

{ Acausiten W Tme fl ____ Gan__ |
I Normal Fun |S\ngls| Sequence |OB‘\|OBZ|OBE|OBA| Clll 1| Pl @ A |A|V|. B ‘AIV”T AIV

E3rc 2000 - Dscilloscope M [m] 3]
Dioden - Begrenzer mit DC RC
Edi | Delte [ Sows | Fie |
@ A [Eingang Trigger m 8 St [
o Bl [U=2V Cursor @ & N Y Trig & 000w S
|@ B2 |u -0V Measure || _ O F “rant |
|@ B3 [u-2v Math Et
] Wiy || o] |[ 0oV =] e |
¥T I XY Phasor Speclluml Init I

5.0 ] 50 l 50
u u u
[¥1 ¥ 1
@ 25 9 a 25+ 125 &
@ @
a @

i i i

2.5 1 ] 25 T 125

5.0 1 : : 4 5.0 : 1 5.0

50 25 0 25 5.0 0 5 10
o UVl t [ms]
Acquisition { ___ Gan |

Mormal Fur | Single || Sequence OBWl.le.Bal.ml Elll 1| )l @ A |A|v|2= ] ‘Alvl oif AIv

Diode limiter with DC:

ou=2Vv
euU=0V
ouU=-2V
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Comparator with Hysteresis

Exercise

Display the input and output voltege curves of the comparator with hysteresis.

Circuit 1 -Zero level detector
Circuit 2 - Reference level comparator

Schematics

Comparator (Zero level) with Hysteresis 1

Comparator (Ref. level) with Hysteresis 2

+IN A

3V
~
100Hz

50k

+IN B
10k

20k -INB

Result

o]
Komparator (Nullpegel) mit Hysterese | RC
Edi | Detete [ St | Fie_|
@ A Emgang Trigger B Stop Open
< B1 [R=5G0k _ Cusor || @& I S Trig |4 _/ 000w s
@ B2 R=20k Measure @B Print

Math Ext —
Utlllty Lo ooov dj il
¥T | % | Phasor |Spectum| Init_|
ol | ! . I ! ! 1 10
u u ] u
v] ¥1 vl
° 5 — e 257 /:— 5 o
@ @
] 0 ]
5+ 4 25 +H + 5
04, e eeE. ae I 5.0 - : - + 10
50 25 ] 25 50 0 5 10
e U t [ms]

Acquisition

{_______ __ __ Acquisiton | Time | “
Normal Fur | Sngle || Sequence OB‘\l.BZl.BEl.Bdl Clll 1| Pl @ A |A|v|

Average

5 |a] =] of la]=

=lolx|
Komparator (Referenzpegel) mit Hysterese RC
Ed | Detet| [ tows [ Fie |
@ A |Eingang Trigger _. Stap DOpen
< Bl |U=0v Cursor @ & N Y Trig & 000w S
I. B2 Iu =15V Measure 2 B Print
© B3 U=15v Math b
| | Tty 00 0.00y d j iI
¥T I XY Phasor Speclluml Init I
o . T ™ 50 I T T 1 0
u u u
[¥1 I¥1 1
° 5 ] e 251 /\ 1 s g
@ @
5] @
0 0 0
5 B 25 1 \/ T 5
-0 1 1 1 1 -5'0 _-_‘ 1 1 T -0
50 25 ] 25 5.0 0 5 10
o UVl t [ms]

Acquisition

o — e L] Ao |
Mormal Fur | Single || Sequence OBWl.le.Bal.ml Elll 1| )l @ A |A|v|2= ] ‘Alvl oif AIv

Variable hysteresis:

Variable reference voltage:

O R=50kQ
@ R=20kQ

ou=0Vv
e U=-15V
o U=15V
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Differential Amplifier

Exercise

Display the U,, U,and U, voltage curves.
Using the cursor prove the validity of the equation:

Schematics
Differential Amplifier :
P Equation:
Us =- (U1 -U; )
+IN A U, =U; +U,
—-IN A
-INB
Result
[&r< 2000 - Oscilloscope =lcl=l}  Differential amplifier:
Differenzverstarker | RC
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Astable Multivibrator

Exercise

Display the output voltage and voltage across the capacitor C.
The output frequency is given by the equation:

Schematics
Astable Multivibrator
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Phase - Shift Circuits

Exercise
Display the amplitude and phase frequency characteristics for both circuits (all-pass filters).

Schematics
Phase - Shift 1 Phase - Shift 2
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Half-Wave Rectifier

Exercise

Display the input and output voltage of the half-wave rectifier (schematics 1).
Using schematics 2 display the input and output voltage of the rectifier with a capacitor filter.
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Full-Wave Rectifier

Exercise
Display the input and output voltage curve of the full-wave rectifier.

Schematics

Full-Wave Rectifier
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Half-Wave Precision Rectifier

Exercise

Display the input and output voltage of the OPAMP precision half-wave rectifier.

Schematics

Half-Wave Precision Rectifier

v | S
~ U,J, R
100Hz -IN A [l]ﬂ( Uzl -INB
il -
hd
Result

Erc 2000 - Dscilloscope [l B3|
Einwegprazisicnsgleichrichter | RC
£ oot TN L TR W
@ A |Eingang Trigger Ums |Umean | Umax | U min a Stop
,7. B l&iusgang Cursor |2 A | 0Fy | ooy [ 100y | 400y |1000Hz Trig |4 /" 000v

[ 050w [ 32w [ 100w [ 001w [100.0He
Math ,—
T | —
¥T | % | Phasor |Spectum|
1.0 4 ] + 1.0
u u
V1 v1
05 1 ] T 1 o5
o | 0
051 q Tt 105
1.0 ¢ ] T : T-1.0
0 5 10
t [ms]

Acquisition

e Rime L Gan [ Aversae |
I Normal Fun |S\ngls| Sequence |OB‘\|OBZ|OBE|OBA| Clll 1| Pl @ A |A|V|. B ‘AIV”T AIV

Half-wave precision rectifier

O Input
@ Output

-21 -










