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1. Selon la figure 7, f0=85khz,fmax=2f0=170khz,PLAGE=170khz.
2.

V1=0v:

10ms 40ms

V1=1v:



V(fvco)

24

Cursor 1
Wifvco)

Freq:| 1.5513165KHz Mag
Phase

Group Delay:
Cursor 2

100KHz
x=79453Hz y = -40.753dB

F=1.95khz,G=9.29db.

CD4046B_VCO.fft

Cursor 2
Vfveo)

Froq:| 2145986KHz | Msg: | 12.356062d8 @
Phase: | -50.358774°
Group Delay: | 732930914
Ratio (Cursar2 / Cursor1)

x = 20.000Hz v = 24.588dB

CD4046B_VCO.fft

0.2917456dB ®
-82.005009°

-28 489043ps

Ratio (Cursor2 # Cursor1)



F=21.46khz,G=12.36db.

=4 CD4046B_VCO.fft

Cursor 1
Vfveo)

Freq:| 40979995KHz | Mag: | 12.581354dB @
Phsss: | -123.08025°
Group Delay:

Cursor 2

Ratio (Cursor2 / Cursor1)

100KHz N/A
x=86T12Hz y = -82.079dB B

F=40.98khz,G=12.58db.

CD4046B_VCO: fft

Vfveo)
Freq:| 60.47959%KHz | Mag: | 10.065484dB @
Phase: | -10.942613°
Group Defay: | 620.14263ns
Cursor 2

Ratio {Cursor2 / Curser1)

100KHz N

F=60.48khz,G=10.07db.



CD4046B_VCO.fft

Vfveo)
| Freq: 7999%26KHz | Mag: | 13.012071dB8 @
Phase: -82.587938°

4149925
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Group Deiay

Cursor 2

Ratio {Cursor2 / Cursar1)

x = 53.350Hz v =-60323dB

F=80.00khz,G=13.01db.
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"F{'“F “l"ﬁ f o4 CD40468_VCO.ft

Cursor 1
Viveo)

Freq:| 99519075KHz | Mag: | 11.459162dB @
Phase: -149.27121°
Group Delay:

Cursor 2

Ratio {Cursor2 / Cursor)

100KHZ

F=99.52khz,G=11.46db.



0dB

-10dB.

-20dB:

-30dB:

-40dB

-50dB

-60dB
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i Ft"’wﬂrﬁ‘l j {L ' J[y CD4046B_VCO.fft

70dB H

Cursor 1
-B0dB \ e Vifves)

H Freq:| 119.01333KHz | Mag: | 11.994214dB @

-90dB : Phase: | 43.480388°
10048 Group Delay: | 748.61384ns

Cursor 2
-110dB

“N/A-

120dB WA
13048 : Ratio {Cursor2 / CursarT)

-140dB

x=00344H; v = -BA9534R

F=119.02khz,G=11.99db.

V=8:

=4 CD4046B_VCO fft

Cursor 1
Vfveo)
Freq: 13853886KHz | Mag: | 12.8221450B @®
Phase: | -110.11168°
Group Delay: 165639
Cursor 2

Ratio (Cursor2 / Cursarl)

F=138.54khz,G=12.82db.

V=9:
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Cursor 1

CD4046B_VCO.fft

Vfveo)
Freq:| 158.03993KHz | Mag: | 0.9510282dB (@
Phase: | -11.277057°
Group Delay: | 69.407041ns

Cursor 2

Ratio {Cursor2 / Cursor1)
-140dB =

v=WTAH, = 24 TRTAR

F=158.04khz,G=9.95db.

0dB.
-10dB
-20dB
-30dB.
-40dB
-50dB.

-60dB i

SN i { M". il CD4046B_VCO.fft
T0dB A A
\,“ “\H‘.‘H Iy WI' " W Cursor 1 T
-80dB “ R Freq 998KHz Mag: 12.958796dB )
‘ Phase: -90.83019°
-90dB , Group Delay:

Cursor 2
-100dB

\ /A
11048 /A

-120dB: Ratio (Cursor2 / Cursor1)

-130dB.

x=110.549Hz v = -102.581dk:

F=160.00khz,G=12.96db.



vl/v F/khz G/ db

1 1.95 9,29
2 21,46 12.36
3 40,98 12.58
4 B0.48  10.07
5 g0 13.01 EF=freL
6 99.52  11.46
7 118.02  11.99 150 y=17.916x - 27.495
8 138.54  12.82 1o
9 158.04 9. 95 40
10 160  1%.96 120
100
2 4 (- 2 10 12

F51 & s AN RN

En utilisant Excel, on peut voir que la relation entre F et vl est presque
lineaire(sauf entre [0,1] et [9,10]). Fmax=160, qui est le meme que le
model 0.16*10”6.

3.

(1)Pc2

C2=100nF:

C2=10F:



(2)Pcl

C2=100nF:

V(vco_in
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(1)Pc2

C2=100nF:




C2=10nF:

(2)Pc1

C2=100nF:




c2=10nF:

Vivco_in)

,I‘W i

Wby \'m'um'l‘l"\"w'}"”' rN

\JMHHH

1.5ms

Selon la question 2, on a la relation entre f et v:
[0,1]: f=1.95v

[1,9]: f=19.512v-17.561

[9,10]: f=1.96v+140.4

(1) Croissant ,c2=100nF,pc2

Dz @, fx =IF(E2<1,1.95+E2, IF (E2<9, 19, 512%B2-17. GA1, 1. 95+B2+140. 4})
time ¥ (freqeor ¥ ivce_indfe fs
2 | 0. 00B+00 1. 02B-08 2. 365-09] 1.99356E—08_| 4. A01B5E-03
3 8.05E-13 1.08E-08 2. 51E-09 2.11258F-08 4. B91A4E—03
4 | 3. 46E-13 1.05E-08 2. 538-09 2.12855E-08 4. 930588-09
5  ¢.28E-13 1.11E-08 2.57E-09 2. 160GE-08  5.01016E—03 fs
6  5.92E-13 1.14E-08 2. 65E-09 2.22439E-08  5.169456-00
7 |5, 20E-13 1.21E-08 Z. 82E-09 2.35217E-08 5. 48948609 0
1.576-12 1.34F-08 3.14E-09 2.60T73E-08 6. 130458-05 160
2. 72B-12 1.G7E-08 3. 72E-09 3.05622E—-08 7.2G172E-09 149
4.14B-12 1. 858-08 4. 42F-03 3.60T0SE-08  B.61791E-08
6. G4E-12 2, 35E-08 5. BSE-09 4. G3359E-08 1. 10136E-08
2 9.328-12 2.89E-0% 6. 95E-09 G§.G2939E-0B 1.3G4a1E-08 %
3 1.31E-11 3.63E-08 8. 73609 7.0BAESE-0B  1.T0217E-08 &0
4 | 1.74E-11 4. 50E-08 1.08E-08 B.78276E—-08 2. 09964E-08 o
5 2.4BE-11 5. 94F-03 1.41F-08 1.15837E-07 2. T41BGE-08
6  3.62F-11 8. O7E-08 1.88E-08 1.57333E-07 3.GREE3E-08
7 | 5. 39B-11 1.18E-07 Z.GEE-08& 2.30116E—07 5. 2290TE-08 20
7. B4E-11 1.GTE-07 3. AOE-08 3.25304E—07 7.188438-08 O
1. 256-10 2. GOE-07 5. 48E-08 5. 06083E-07 1. 0GS53E-07 0 20 40 &0 80 100 120 140 160 180
20 | 1.698-10 3.4BE-07 7.098-08 6. 7VE1EE—-07 1. 38229E-07
21 | 2.40B-10 4.30E-07 9.538-08 0.H6072ZE-07 1. BG354E-07
22 | 3.24B-10 6.59E-07 1.228-07 1.28623E-06 2. 38344E-07
23 | 4.93F-10 9.97E-07 1.728-07 1.94353E-06 3. 3A005E-0F
24 | 6. 498-10 1.31E-06 2. 16E-07 2.B50TTE-06 4. 20957E-07



f1=9.6145khz;f2=159.63khz

(2) Decroissant ,c2=100nF,pc2

Dz @, fx =IF(B2¢1,1.95+E2, [F(B2<9, 19. 512+B2-17. 561, 1. D6+B2+140.

A B E D E F G H

time ¥ {freqcor Viveo_in)fe fs

00E+00 1, O0E+01 9.65E+00| 160! 159, 3220105

w | pa

.1BE-08 1. 00E+01 9. GEE+00 159, 9998373 159, 3221222
4 |1.25E-07 1.00E+01 9.RSE+00 159, 99961 159. 3223498

5 | 2,91E-07 1.00E+01 9. AEE+00 159, 9988573 159, 322800«

6 | B 04E-07 1.00E+01 9. EE+00 159, 9980243 159, 3233TAE

7 | 8.43E-07 1.00E+01 9. REE+00 159. 99AGIT4 159, 324293 1gp
8 8 51E-07 1.0CE+01 9.66E+00 159, 996666 159. 324315
9 | 8.B7E-07 1.0CE+01 9.66E+00 150, 9955994 159, 324358t
10 9. 00E-07 1.00B+01 9. EE+00 155, 996472 159, 3zddem 4
1 . BEE-07 1. O0E+01 9. BEE+00 159, 9962152 159, 324625! 120
12 L ODE+01 9. BBE+00 153, 9961506 159, 3246A8! 1o
13 LBBE+00 159, 9960232 159. 324758
14 1. 02E-08 B
15 1.04E-06 1.00E+01 9. 6EE+00 159. 9959271 159, 3248237 ©°

. D4E-08
. D5E-08
. 0BE-06
. OBE-08
. DEE-08
. OBE-08
. OBE-08
. DBE-086
. OBE-06
. OBE-06

. DOE+01
. OUE+01
. OOE+01
. O0E+01
. QUE+01
. O0E+01
. O0E+01
. DOE+01
. OOE+01
. OOE+01

.BEE+D0 159, 9955095 159, 324834 40
.BEE+00 159, 995ETEL 150, 324858

.BEE+00 159, 9958683 159, 3248640

.BEE+00 159, 9958585 159.3248T00 ;2 a0 e s
.BEE+00 159, 9955487 159, 324871

.BEE+00 159, 9956468 159, 324878

.BEE+00 159, 995E428 159, 3248813

.BEE+00 159, 9956428 159, 3248819

LBEE+00 153, 9955409 159, 3248833

0
[
1
2
]
3
3
3
9
9
9. B2E-07
1
1
1
1
1
1
1
1
1
1
1
1
1 LBEEHQ0 159, 9958409 139, 3248839

1
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
.01E-06 1. 00E+01 9
1. 0D0E+01 9. BAE+00 159, 99598598 159, 3247t
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9

f1=0khz;f2=149.96khz

donc pour pc2 c2=100nF

La plage de capture: 9.61-149.96khz
La plage de verrouillage: 0-159.63khz

(3) pc2,C2=10,croissant

A B C D E F G H
time V{freqeor ¥ (veo_in) fe f=
2 | 0. 00E+00 1. 02808 2. 36E-08| 1.99356E—08! 4, 60185E-08
2 | 3.05E-13 1.088-08 2, 51E-08 2,11258E-08 4.B89164E-03
4 3. 48E-13 1.09E-08 2, 53E-08 2. 12855E-08 <. 93088E-08
5 |4.28E-13 1.11E-08 2, 57E-08 2. 1605E-08 5. 01016E-08
6 | B.92F-13 1.14E-08 2. REE—08 2. 22430F—08 5. 1G345E-08
7 | 8.20E-13 1.21B-08 2.82F-08 2. 35217E-08 5. 48948E-08
8 |1.57E-12 1.34E-08 3.14F-08 2. GOTT3E—08 6.130456-08 50
9 2. 72B-12 1.57E-08 3.72E-08 3.05822E-08 7.25172E-08 160
10 4,14F-12 1.858-08 4.42E-08 3. 60TOBE—08 8. 61T9E-08  1an
11 6.64E-12 2. 358-08 5. 65E-08 4. 583509E-08 1.10136E-07
9. 52E-12 2. 89F-08 F. 95F—08 5. F2U30E-08 1. 35461F-07
13 1.31F-11 3.638-08 8. 73E-08 7. 08655808 1.70217E-07 %0
14 1. 74B-11 4. 50E-08 1.08E-07 B. 78278E-08 2. 09964E-07 80
15 2. 48B-11 5.94E-08 1.41E-07 1.15837E-07 2. 74166E-0F 80
16 3. 52B-11 8. 07E-08 1.88E-07 1.57333E-07 3. 66582E-07 .-
[ |5 39E-11 1.18E-07 2,68E-07 2. 30116E-07 5. 22906E-07 -
7.84E-11 1.RTE-07 3. BOE-07 3. 26804E-07 7. 18842F-07 0
1. 25E-10 2. AOE-07 5. 48E-07 5. 0ROA3E-07 1. 06B53E—06 0
1. B9E-10 3.4BE-07 7.0SE-07 6. 77818E-07 1.38229E-06 0 0 40 g0 &0
2. 40E-10 4. 90E-07 9. 53E-07 @, S58072E-07 1.B5853E-06
3. 24E-10 6. 5098-07 1, 22608 1,28523E-08 2. 38343E-06
' 4, 93E-10 9. 97E-0T 1, 72E-08 1, 94353E-06 3. 36003E-06
6. 49E-10 1.31E-06 2, 16E-06 2, 55077E-06 4. 20954E-06
7.63E-10 1.528-0F 2. 44F—0R 2. 955E-0 4. 74828F-0F
A QTF-111 1 GIT7IR—NA & A7WIF-NA

ANA—Na 2 Ar-NA

A

100

100

120

120

140

140

180

180



f1=13.90khz;f2=159.63khz.

(4) pc2,C2=10,decroissant

tine

. QOE+00
. TBE-08
. 34E-08
. 95E-07
. 17E-07
. BZE-0T
. T3E-0T
. 96E-0T
L 42E-07
. 03E-086
. 04E-06
. 04E-06
. 0BE-06
. 0BE-06
05E-06
. 0BE-06
05E-06
. 0BE-086
03E-06
. 0GE-086
05E-06
. 0BE-08
. 0BE-06
. 0BE-06

| ra

(s

PR IR RIS A P RN I U N e R e R =

time

. QOE+00
. 05E-13
. 4BE-13
. 28E-13
92E-13
20E-13
57E-12
T2E-12
14E-12
64E-12
32E-12
31E-11
T4E-11
46E-11
52E-11
39E-11
34E-11
25E-10
B69E-10
40E-10
24E-10
93E-10
49E-10
. 93E-10

]

w

~ |

o_inlfe

V{freqcor ¥ (ve fa

1. O0E+01 9. 32E+00 160l 158. 6707554
1. Q0E+01 9, 32E+00 189, 5998322 158, 4707554
1. 00E+01 9. 3ZE+00 159. 9996727 158. 6707554
1. Q0E+01 9, 32E+00 159, 8952376 158, 707535
1. Q0E+01 9. 32E+00 1589, 5983654 158, 6707535
1. O0E+01 9. 32E+00 159. 9966229 158. 6707515
1. Q0E+01 9, 32E+00 189, B9A577E 158, T0O7H1E
1. D0E+01 9. 3ZE+00 159. 5964857 158. 6T0O7H1S
1. Q0E+01 9, 32E+00 159, 5963074 158, 707515
1. Q0E+01 9, 32E+00 189, 5953448 158, 6707515
1. 00E+01 9. 32E+00 159, 995935 158. 6707515
1. Q0E+01 9. 32E+00 159, 5953114 158, 707515
1. D0E+01 9. 3ZE+00 159. 59559036 158. 6TO7H1S
1. 00E+01 9. 32E+00 159, 995384 158. 6707515
1. Q0E+01 9. 32E+00 189, 5953742 158, 707515
1. D0E+01 9. 3ZE+00 159. 59558703 158. 6T07H15
1. Q0E+01 9. 32E+00 159, 5953703 158, 707515
1. Q0E+01 9, 32E+00 189, 5953664 158, 6T07H15
1. O0E+01 9. 32E+00 159. 9958664 158. 6707515
1. Q0E+01 9, 32E+00 159, 5953644 158, 707515
1. D0E+01 9. 3ZE+00 159. 59558644 158. 6T07H1S
1. 00E+01 9. 32E+00 159, 5953644 158. 6707515
1. Q0E+01 9. 32E+00 189, 5953644 158, T0O7H1E
1. 00E+01 9. 3Z2E+00 159. 9958644 158. 6707515

f1=4.96khz;f2=154.16khz
(5)pc1,C2=100nF,croissant
B C D H

V{freqeorVi{vco_in)fe fs

1. 02E-08 2.06E—0?| 1.99356E—08! 4, 01292E-07
1. 03E-08 2. 19E-07 2.11258E-08 4.26393E-07
1. 09E-08 2, 20E-07 2.12835E-08 4. 29787E-07
1.11E-08 2. 24E-07 2.1603E-08 4. 36631E-07
1.14E-08 2, 31E-07 2. 22439E-08 4. 50372E-07
1. 21E-08 2. 45E-07 2. 35217E-08 4. 779831E-07
1. 34E-08 2, T4E-07 2. 60773E-08 5. 33397E-07
1.57E-08 3. 23E-07 3.05622ZE-08 6. 3081E-07
1. 35E-08 3. 85E-07 3. 60708E-08 7. S0508E-0T
2. 35E-08 4. 94E-07 4.58359E-08 9.62T0ZE-07
2.89E-08 6. 10E-07 §5.62939E-08 1.18995E-04
3. 63E-08 7. T3E-07 7.08605E-08 1.506358E-06
4, 50E-08 9. B2E-07 B. T8276E-08 1.87H17E-04
5. 94F-08 1. 27E-06 1.15B837VE-07 2. 4038E-06
3. 0FE-08 1. 74E-06 1.57333E-07 3. 3B5409E-06
1.13E-07 2. 55E-06 2. 30116E-07 4.96704E-06
1. 67E-07 3. B1E-06 3. 25804E-07 7. (04631E-06
2. 60E-07 5. 6ZE-06 5. 06063E-07 1. 09633E-0%
3. 48E-07 7.54E-06 £.77818E-07 1.4A955E-05
4. 90E-07 1. 06E-05 9. 56072E-07 2. 07418E-0%
6. 59E-07 1.43E-05 1.28823E-06 2. TB942E-05
9. 97E-07 2. 16E-05 1.94353E-06 4. 2199E-0%5
1. 31E-06 2, 34E-05 2. 55077E-06 5. 5394E-05
1. 52E-06 3. 29E-03 2.950E-06 6. 41TTTE-05
1 RNR-NA 2 GPR-NR 2 S1TTIR-NR T AANGIR—AR

1€ (IS F
M- LD R =] N DR D O B 0 1 R ) O

GQ¥F-1N

f1=6.81khz,f2=159.63khz.

(6)pc1,C2=100nF,decroissant

100

100

120

120



T
(-]

A C D E F G H J
time V(fregeorVi(vco_inlfe fs
1. O0E+01 9. 515*00' 160! 159. 0477928
1. O0E+01 9. 51E+00 159, 9953589 159, 0475418
1. O0E+01 9. 51E+00 159. 9995786 159. 0482358
1. 00E+01 9. 5B1E+00 159. 9990161 15%. 0488256
1. O0E+01 9. BZE+00 155, 997835 159, 0500115 5
1. 00E+01 9, B2E+00 159, 9973587 15%. 0500483
1. 00E+01 9, B2E+00 159, 9977881 15%. 0501252
1. 00E+01 9, 52E+00 150, 997648 159, 0502722
1. OOE+01 9. 5ZE+00 159, 9973677 15%. 0000662 140
1. O0E+01 9. 52E+00 159, 2963072 159, 0511581
1. O0E+01 9. 532E+00 159, 996668 159, 0513051
1. O0E+01 9. 52E+00 159, 9963858 159, 0516011
40E-07 1. ODE+01 5. 52E+00 159, 9963152 159, 0516736 80
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9

CO0E+01 9. GZE+00 169, 99A1TA 159, 0G18205
LOCE+01 9. GZE+00 150, 99R1408 159, OG18573
LOCE+01 9. GZE+00 150, 99R0AEZ 159, 0F19323
LOCE+01 9, G2E+00 159, 99A0526  1§9. 0H195 *

LOCE+01 9, G2E+00 159, 9960173 159, 0519872 0

LOOE+01 9, G2E+00 159, 9960084 159, 051997 o 2 a0 &0 50 o1
. O0E+01 9, G2E+00 159, 9959898 159. 0520166

L O0E+01 9, 52E+00 159, 9959859 159. 0520186

. O0E+01 9. 52E+00 159, 9959781 159. 0520284

CO0E+01 9. 52E+00 159, 9959604 159, 052043

LO0E+01 9. 5ZE+00 150, 9959252 159, 0520852

e ] mAT A AEA AREAT T AEA AmAanE
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f1=0khz,f2=155.84khz.
La plage de capture:6.81-155.84khz
la plage de verrouillage: 0-159.63khz.

(7)pc1,C2=10nF,croissant

Dz @, fx =IF(B2<1, 1.95+E2, IF (B2<3, 19. 512+B2-17. 561, 1. 9F+BZ+140. 4))
A B C D E F G H

time V(freqeor V¥ ivce_in) fe fs
2 | 0. 00E+00 1.02E-08 2. 06E—06| 1.99356E—08! 4. 01292E-06
3 3.05E-13 1.08E-08 2.196-0A 2.11258F-08 4.26393E-0A
4 3. 46E-13 1.09E-08 2. 208-06 2. 12855E-02 4. 29787E-06
5 4.28E-13 1.11E-08 2. 24E-0A 2. 1A05E—08 4. 36A31E-0A
6 5 92E-13 1.14F-08 2. 318-06 2. 22439E-02 4. 50372E-06 -
7 9.20B-13 1.21E-08 2. 458-06 2. 35217E-02 4. 77981E-08 h
8 1.57E-12 1.34E-08 2. 74E-06 2. BO773E-08 5. 33397E-06 180
9 2. 72E-12 1.57E-08 3.23E-06 3.05622E-08 6. 3081E-06 5
0 4.14F-12 1.85E-08 3.85E-06 3.60708E-08 7.50508E-06
11 6. 64E-12 2. 35E-08 4. 94E-06 4. 58359E-08 9. 62701E-06 N
12 9.32E-12 2. @9F-08 A. 10E-06 5.62939F-08 1.18995E-05 120
13 1.31E-11 3. 63E-08 7. 73E-06 7.08655E-08 1.50659E-05 100
14 1.74E-11 4. G0F-08 9. A2E-06 8. 7A2TAE-08 1. BT517E-05 80
15 2.46E-11 5. 94E-08 1.27E-05 1.15837TE-07 2, 4B38E-05
16 3.52E-11 8. 07E-08 1. 74E-05 1.57333E-07 3. 38549E-05 -
17 5, 39E-11 1.18E-07 2. 55E-05 2. 30116E-07 4. DB704E-05 40
8 7.84E-11 1.87E-07 3.61E-05 3. 25804E-07 7. (0463E-05 0

1. 25E-10 2, 60E-07 5. 62E—-05 5. 0BOGSE-0T 0. 000109633 0
20 1.68E-10 3. 48E-07 7.54E-05 6. 7TS18E-07 0. 000146954 0 20 40 &0 80 100 120
21 2. 40E-10 4. 90E—-07 1.08E—04 9.56072E-07 0. 000207417
22 3,24E-10 6. 59E-07 1.43E-04 1.28523E-06 0. 00027894
22 4, 93E-10 9. 97E-07 2. 16E—-04 1.94353F-06 0. 000421986
24 R.4GFE-10 1. 31F—0/ 2. R4F—04 2. BROTTE—0F 0. ODODKEIHIZ

f1=5.83khz,f2=159.63khz.

(8)pc1,C2=10nF,decroissant



Dz B, fx =IF(B2<1,1.95+Bz, IF(B2<9, 19. 512#B2-17. 561, 1. 96+B2+140. 4))

time V{freqeorViveo_in)fe fs

2 |O. QOE+00 1, QUE+01 9. 22E+00| 160_' 158, 4621566

3 3.03E-08 1. 00E+01 5. 2ZF+00 159, 9993834 158. 4641754

4 |9, 08E-08 1. 00E+01 5. 22F+00 159. 9996452 158. 4632051

5 2.12F-07 1.00E+01 9.22F+00 159, 9991709 158, 4762372

6 3. 37E-07 1. 00E+01 8. 23E+00 159, 9936809 158. 4544872

7 | 5.B8BE-07 1. 00E+01 9. 24F+00 159. 9977029 158. 5008352 5
& 5 94F-0F 1. 00E+01 9.24F+00 159, 997A715 158. 5013448

9 B 10E-07 1.00B+01 5. 24F+00 159, 9976108 158. 5023601 180
10 |6, 41E-07 1. 0CE+01 9. 24E+00 159, 9974873 158. 5043887 160
11 7.03E-07 1. 00E+01 9.24F+00 159, 9972423 158. 5084341 140
12 8. 2BE-07 1. 00E+01 5. 24E+00 159, 9967542 158. 5165034 ;
12 8. 59E-07 1. 00E+01 8. 24E+00 159, 996A308 158. 5185144 120
14 |9, 22F-07 1. 00E+01 9. 25F+00 159, 9983877 15B. 5225226 100
15 9. 37E-07 1.00E+0L 9. 25E+00 159, 996327 158. 5235242 80
16 9. 41E-07 1. 00E+01 8. 25E+00 159, 9963083 158, 523775
17 9. 49E-07 1. 00E+01 5. 25E+00 159, 9962793 158. 5242763 t"
18 1 9.51E-07 1. 00E+01 9. 25E+00 159. 9962721 150. 5244022 40
19 9. 55E-07 1. 00E+01 B, 25E+00 159, 9962584 158, 5246531 0
20 |9, 62E-07 1.00E+01 B, 25E+00 159, 996227 153, 525151 0
21 | 9.65E-07 1.00E+01 8. 25E+00 159. 9942172 158. 5253038 0 20 40 60 80 100 120 140 160 180
22 9, TOE-07 1.00E+01 9. 25F+00 159, 3961976 158. 5256135

23 8. TZE-07 1. 0CE+01 5. 25E+00 159, 9361878 158. 52576A4

24 |9 1 9

. T4E-07 1. 00E+01 8. Z5E+00 155. 99618 158. 5259153

f1=0khz,f2=155.00khz.
Donc la plage de capture: 5.83-155.00khz
plage de verroillage:0-159.63khz.

Q3

(1) pc1,C2=10nF

Er CD4046B_echelon.raw

Cursor 1

Wlveo_in)

Horz:[ 20.617553ps Vert:|  4.5614624V
Cursor 2

[ —wa- [ NJA—
Dif {Cursor2 -Cursor)

[ —N/A- [ NJA—
—NJA- [ NJA—

0.0V
[ 0.5ms

PP \

t=29.62us.



(2)pc1,C2=100nF

-4 CD4046B_echelon.raw
Cursor 1

Viveo_in)
Horz:|  485.6056ys Ver:|  4.5020776V

Cursor 2

[ = =
Df (Cursor2 - Cursor)
[ N/A [ —NJA-
r = r

t=485.70us

(3)pc2,C2=10nF

LY
MY

NN,
WA Y

=4

Cursor 1

CD4046B_echelon.raw

Viveo_in)
Hoz:|  27.589454ps Vert:|  4.4995066V

Cursor2

[ /A [ N/A-
Diff (Cursor2 - Cursor1)
[ N/A [ N/A—

t=27.59us.

(4)pc2,C2=100nF



&

Cursor 1

CD4046B_echelon.raw

Horz:|  221.68426ps Vert:|  4.4000664V
Cursor 2

t=221.68us.

On sait que t=RC

Quand C2=100nF, R3=1.8kQ:

t=180us.

En pratique,pour pc1,t=485.70us; pour pc2,t=221.68.
Quand C2=10nF,R3=1.8KQ:

t=18us.

En pratique,pour pc1,t=29.62us; pour pc2,t=27.59.



