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APLAC-kuvat, versio 16.9.2003

Näihin kuviin liittyvät APLACin syöttötiedostot on koottu ZIP-tiedostoon steaplac.zip. Tie-
dostojen käyttöohje ja muu dokumentointi kuvateksteineen löytyy yllä mainitusta kirjasta.
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Id/A

Uds/V

IDSS

Kuva 395.

0.000 5.000 10.000 15.000 20.000
0.00

5.00m

10.00m

15.00m

20.00m

DNMOS, Ugs=-2...12 V, Ut=-2 V, K=0.1 mS/V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds/V

TRI SAT

Ugs=12 V

0.000 5.000 10.000 15.000 20.000
0.00

5.00m

10.00m

15.00m

20.00m

DNMOS, Ugs=-2...12 V, Ut=-2 V, K=0.1 mS/V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds/V

TRI SAT

Ugs=12 V

Kuva 396.
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-3.000 -2.000 -1.000 0.000 1.000
0.00

200.00µ

400.00µ

600.00µ

800.00µ

NJFET, IDSS=0.4m, Uds=10 V, Ut=-2 V, K=0.1 mS/V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Ugs/V

IDSS

0.000 5.000 10.000 15.000 20.000
0.00

100.00µ

200.00µ

300.00µ

400.00µ

NJFET, Ugs=-2...0 V, Ut=-2 V, K=0.1 mS/V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds/V

TRI SAT

-0.25 V

0 V

Kuva 399.

0.000 5.000 10.000 15.000 20.000
0.00

750.00µ

1.50m

2.25m

3.00m

Avauskanavatransistori |Ugs|=[5, 5.25, 5.5 ... 7 V]

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

|Uds|/V

Kuva 412.

0.000 5.000 10.000 15.000 20.000
0.00

750.00µ

1.50m

2.25m

3.00m

Mosfetin kuormituskayra (Q2) Ugs2=-5.75 V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds1/V

0.000 5.000 10.000 15.000 20.000
0.00

750.00µ

1.50m

2.25m

3.00m

Graafinen ratkaisu (Q1 ja Q2)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds1/V

Kuva 413.

0.000 0.250 0.500 0.750 1.000
0.00

100.00µ

200.00µ

300.00µ

400.00µ

ENMOS, Ugs=2...8 V, Ut=2 V, K=0.1 mS/V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Id/A

Uds/V

Ugs=8 V

TRI
SAT

Kuva 416.
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10.0 30.0 100.0 300.0 1.0k 3.0k
11.00

14.00

17.00

20.00

23.00

-180.00

-157.50

-135.00

-112.50

-90.00

Ylip. suodatin: R1=10k, R2=100k, C=100n

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

vaihe

ast.

10.0 30.0 100.0 300.0 1000.0
-3.00

0.00

3.00

6.00

9.00

-180.00

-157.50

-135.00

-112.50

-90.00

Derivaattori: R1=10k, R2=10k, C=100n

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au/dB

f/Hz

vaihe

ast.

Kuva 436.

10.0m 30.0m 0.1 0.3 1.0 3.0 10.0
0.00

1.00

2.00

3.00

4.00

-40.00

-30.00

-20.00

-10.00

0.00

Outo suodatin: R1=1, R2=2, C=1

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/()

w/(1/s)

Phase

ast

0.100 0.110 0.120 0.130 0.140
0.00

2.50

5.00

7.50

10.00

VCO: C=50n, R=100k, Uohjaus=5 V

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Uout

V

t/s

Kuvat 441 ja 461.

30.0 100.0 300.0 1.0k 3.0k 10.0k
-20.00

-10.00

0.00

10.00

20.00

-180.00

-90.00

0.00

90.00

180.00

Baxandall (max. korostus ja vaihe)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

vaihe

ast.

30.0 100.0 300.0 1.0k 3.0k 10.0k
-20.00

-10.00

0.00

10.00

20.00

-180.00

-90.00

0.00

90.00

180.00

Baxandall (max. vaimennus ja vaihe)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

vaihe

ast.

Kuva 464.

30.0 100.0 300.0 1.0k 3.0k 10.0k
20.00

30.00

40.00

50.00

60.00

-180.00

-90.00

0.00

90.00

180.00

RIAA

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au

f/Hz

PHASE

30.0 100.0 300.0 1.0k 3.0k 10.0k
-20.00

-10.00

0.00

10.00

20.00

-180.00

-90.00

0.00

90.00

180.00

Ekvalisaattori

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au/dB

f/Hz

PHASE

Max

Min

vaihe

vaihe

Au

Kuvat 466 ja 468.
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-8.000 -4.000 0.000 4.000 8.000
-8.00

-4.00

0.00

4.00

8.00

Janniteseuraaja (IDEAL vs VMAX=6 V, VMIN=-6 V)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Uout

V

Uin/V

1.0 10.0 100.0 1.0k 10.0k
60.00

70.00

80.00

90.00

100.00

-90.00

-67.50

-45.00

-22.50

0.00

Raakavahvistus (Avo), fz=100 Hz, fp=10 Hz, 1 kHz

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au/dB

f/Hz

vaihe

ast.

Kuva 479.

0.1 1.0 10.0 100.0 1000.0
-1.00

-0.50

0.00

0.50

1.00

0.00

45.00

90.00

135.00

180.00

Kokopaastosuodatin: R1=R2=10k, C1=C2=1u

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

vaihe

ast.

Kuva 538.

0.000 2.500 5.000 7.500 10.000
-4.00

-2.00

0.00

2.00

4.00

-4.00

-2.00

0.00

2.00

4.00

Signaali e=3sin(t)+1sin(3t)+1sin(10t)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

uin/V

t/s

uout

V

0.1 0.3 1.0 3.0 10.0
-12.00

-9.00

-6.00

-3.00

0.00

Taajuusvaste (LP) R=1 ohm C=0.5 F

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

w/(1/s)

Kuva 539.

10.0m 30.0m 0.1 0.3 1.0 3.0 10.0
0.00

0.33

0.67

1.00

1.33

0.00

0.20

0.40

0.60

0.80

Kokop.-suodattimen vahvistus (A) ja viive

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A

f/Hz

viive

s

4.000 6.000 8.000 10.000 12.000
-0.20

-0.10

0.00

0.10

0.20

-0.20

-0.10

0.00

0.10

0.20

Kolmioaallon (Uin) transientin vaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Uin 

V

Uout

V

Kuva 542.
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10.0m 30.0m 0.1 0.3 1.0
-60.00

-40.00

-20.00

0.00

20.00

-180.00

-120.00

-60.00

0.00

60.00

Vahvistus ja vaihe (alemmat vasteet)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au/dB

f/Hz

vaihe

ast.

Kuva 543.

0.000 5.000m 10.000m 15.000m 20.000m
-0.50

0.00

0.50

1.00

1.50

Askelvaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

900.000µ 950.000µ 1.000m 1.050m 1.100m
-0.20

0.00

0.20

0.40

0.60

Impulssivaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

Kuva 545.

10.0 100.0 1.0k 10.0k 100.0k
-12.00

-9.00

-6.00

-3.00

0.00

-180.00

-90.00

0.00

90.00

180.00

Audiovahvistimen taajuusvaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

PHASE

7.800m 8.300m 8.800m 9.300m 9.800m
-1.00

-0.50

0.00

0.50

1.00

Sakara-aalto f=500 Hz

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

Kuva 546.

7.800m 8.300m 8.800m 9.300m 9.800m
-1.00

-0.50

0.00

0.50

1.00

Sakara-aalto f=500 Hz R=1 ohm C=0.08 mF

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

7.800m 8.300m 8.800m 9.300m 9.800m
-1.00

-0.50

0.00

0.50

1.00

Sakara-aalto f=500 Hz R=1 ohm C=0.8 mF

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

Kuva 547.
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0.000 150.000µ 300.000µ 450.000µ 600.000µ
-1.00

-0.50

0.00

0.50

1.00

Pulssijono ja sen vaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

0.000 150.00µ 300.00µ 450.00µ 600.00µ
-0.50

0.00

0.50

1.00

1.50

Impulssivasteet

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

Kuva 548.

0.000 2.500 5.000 7.500 10.000
0.00

0.50

1.00

1.50

2.00

-90.00

-45.00

0.00

45.00

90.00

Jannitevahvistus, viive ja vaihe
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A,Tg

omega

vaihe

ast.

Gain Delay

Phase

0.000 2.500 5.000 7.500 10.000
-1.00

-0.50

0.00

0.50

1.00

-1.00

-0.50

0.00

0.50

1.00

Signaali e=1*sin(1*t)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

uin/V

t/s

uout

V

Kuva 550.

10.0m 30.0m 0.1 0.3 1.0 3.0
-9.00

-6.00

-3.00

0.00

3.00

-180.00

-90.00

0.00

90.00

180.00

Vaimennuskerroin d=0,767, d=1, d=1,414, d=1,732
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

w/(1/s)

vaihe

ast.

A d=1 vaihe d=1

T3 0,767

But 1,414

Bes 1,732

0.1 0.3 1.0 3.0 10.0 30.0
-20.00

-15.00

-10.00

-5.00

0.00

-90.00

-45.00

0.00

45.00

90.00

Kaistanpaastosuodatin Q=1/2 Q=1 Q=2

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

w/(1/s)

vaihe

ast.

Kuvat 552 ja 554.

0.000 0.500 1.000 1.500 2.000
-12.00

-9.00

-6.00

-3.00

0.00

Polynomisuodattimet n=2
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

omega/(1/s)

Tshebyshev Butterworth

Bessel

0.000 0.500 1.000 1.500 2.000
-12.00

-9.00

-6.00

-3.00

0.00

Polynomisuodattimet n=3
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

omega/(1/s)

Legendre Tsh 3dB

Butterworth Tsh 0.5dB

Bessel

Kuva 557.
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-5.000 -2.500 0.000 2.500 5.000
0.00

0.25

0.50

0.75

1.00

Suodatinvertailu n=2
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

omega/(1/s)

Elliptinen Butterworth

Kaanteinen Tsh Tsh 3dB

-5.000 -2.500 0.000 2.500 5.000
0.00

0.25

0.50

0.75

1.00

Suodatinvertailu n=3
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A

omega/(1/s)

Elliptinen Tsh 3dB

Butterworth Kaanteinen Tsh

Kuva 558.

0.000 0.500 1.000 1.500 2.000
-12.00

-9.00

-6.00

-3.00

0.00

Suodatinvertailu n=2
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

omega/(1/s)

Elliptinen Butterworth

Kaanteinen Tsh Tsh 3dB

10.0m 0.1 1.0 10.0 100.0 1.0k
-80.00

-60.00

-40.00

-20.00

0.00

Suodatinvertailu n=3
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A

omega/(1/s)

Elliptinen Tsh 3dB

Butterworth Kaanteinen Tsh

Kuva 558.

0.000 40.000m 80.000m 0.120 0.160
0.50

1.25

2.00

2.75

3.50

Ryhmakulkuajan vertailu n=2
APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

viive

s

f/Hz

Elliptinen Kaanteinen T.

Tsh 3dB Bessel

Butterworth

0.000 0.500 1.000 1.500 2.000
0.00

2.00

4.00

6.00

8.00

Ryhmakulkuajan vertailu n=3
APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

viive

s

omega/(1/s)

Elliptinen Kaanteinen T.

Tsh 3dB Butterworth

Tsh 0.5dB Bessel

Legendre

Kuva 559.

1.0k 3.0k 10.0k 30.0k
-1.00

-0.50

0.00

0.50

1.00

-135.00

-90.00

-45.00

0.00

45.00

Alip. suodatin: R1=10k, R2=10k, C1=0,374n C2=1.12n

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/dB

f/Hz

vaihe

ast.

10.0m 30.0m 0.1 0.3 1.0 3.0 10.0
-180.00

-135.00

-90.00

-45.00

0.00

Vaihe R=1 ohm, C=0,1 F, 0,4 F, 1,6 F (alin)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

vaihe

ast.

f/Hz

Kuvat 563 ja 573.
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1.0m 10.0m 0.1 1.0 10.0
0.00

0.30

0.60

0.90

1.20

-180.00

-90.00

0.00

90.00

180.00

LP-notch (CZ = 2 F)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/()

f/Hz

vaihe

ast.

1.0m 10.0m 0.1 1.0 10.0
0.00

0.30

0.60

0.90

1.20

-180.00

-90.00

0.00

90.00

180.00

HP-notch (RZ = 0,5 ohm)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/()

f/Hz

vaihe

ast.

Kuva 575.

0.000 2.500 5.000 7.500 10.000
0.00

0.33

0.67

1.00

1.33

Taajuusvasteen optimointi

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/()

f/Hz

0.1 0.3 1.0 3.0 10.0 30.0 100.0
0.00

0.33

0.67

1.00

1.33

-180.00

-90.00

0.00

90.00

180.00

Lopullinen taajuusvaste

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

A/()

f/Hz

PHASE

Kuva 583.

-0.500 -0.175 0.150 0.475 0.800
-1.30

-0.10

1.10

2.30

3.50

Koe, keskitaajuus=0.6 Q=3

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Y/V

X/V

10.0 100.0 1.0k 10.0k 100.0k
0.00

25.00

50.00

75.00

100.00

-180.00

-90.00

0.00

90.00

180.00

Vahvistus- ja vaihekayra (vaakasuora)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

Au/dB

f/Hz

PHASE

Kuvat 584 ja 585.

0.000 2.500µ 5.000µ 7.500µ 10.000µ
-1.00

-0.50

0.00

0.50

1.00

Naytteistys (200 kHz)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

0.000 10.000µ 20.000µ 30.000µ 40.000µ
-3.20

-1.60

0.00

1.60

3.20

Tulo- ja lahtoaaltomuoto (50 kHz)

APLAC 7.90 Student version FOR NON-COMMERCIAL USE ONLY 

u/V

t/s

Kuva 586.
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2.000m 4.000m 6.000m 8.000m 10.000m
0.00

0.20

0.40

0.60

0.80

Bistabiili RC1=1k, RC2=1.2k, R1=R2=5k, C=10n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Ub2/V

t/s

2.000m 4.000m 6.000m 8.000m 10.000m
0.00

2.00

4.00

6.00

8.00

Bistabiili RC1=1k, RC2=1.2k, R1=R2=5k, C=10n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Uc2/V

t/s

Kuva 611.

2.000m 4.000m 6.000m 8.000m 10.000m
0.00

2.50

5.00

7.50

10.00

Monostabiili RC=1k, R=R1=50k, C=20n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Uc1/V

t/s

2.000m 4.000m 6.000m 8.000m 10.000m
0.00

2.50

5.00

7.50

10.00

Monostabiili RC=1k, R=R1=50k, C=20n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Uc2/V

t/s

Kuva 613.

6.000m 7.000m 8.000m 9.000m 10.000m
0.00

2.50

5.00

7.50

10.00

0.00

0.20

0.40

0.60

0.80

Astabiili RC=1k, R2=10k, R1=15k, C=100n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Uc1/V

t/s

Ub1/V

6.000m 7.000m 8.000m 9.000m 10.000m
0.00

2.50

5.00

7.50

10.00

Astabiili RC=1k, R2=10k, R1=15k, C=100n, E=10 V

APLAC 7.50 Student version FOR NON-COMMERCIAL USE ONLY 

Uc2/V

t/s

Kuva 615.


