1 Caractérisation du VCO

1.
R =10kQ, R, =+ C,=InF V, =10V

On peut trouver les informations sur la notice technique de la PLL HEF 4046B

VCO component selection
Recommended range for R1 and R2: 10 k{2 to 1 MG; for C1: 50 pF to any practical value.
1. VCO without frequency offset (R2 = =<).

a) Given fy: use fy with Fig.7 to determine R1 and C1.

b) Given fa: calculate f, from f, = V% fa use f, with Fig.7 to determine R1 and C1.
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On peut obtenir f, ~7.5x10*Hz,donc f, =2f, =150kHz
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The visible parameters are from the CD4046 model.
They can be made invisible in the symbol's dialog. Zener diode R1
Therefore RightMouseClick on the symbol and uncheck it. v7

1.8k

FMAX = max. VCO frequency

FMIN = min. VCO frequency

TDEL1=20n internal gate delay; don’'t change it

TRIPDT1=8n change it to 8n for Fvco>=2.5e5, 8n*2.5e5/Fvco_max

V1=0V

V1i=1V
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On peut obtenir les résultats et la figure

V1/V £/klz
O O 180
1 1.9603935 -

La tension et la fréquence

158.03993 159.99999
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2 Mesure des plages de capture et de verrouillage

pcl, C2 = 10nF

V(ireqcontrol)
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pcl, C2 = 100nF

0.5ms 1.0ms 1.5ms 2.5ms 3.0ms 3.5ms 4.0ms

L
U

L \
“ |‘l |" W!M /

v+
0.0ms 0.5ms Oms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms




pc2, C2 = 100nF

pcl, C2 = 10nF
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pcl, C2 = 100nF
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Dans la question 1, on peut obtenir le polyn6me ajusté
y = -3E-07x°-0.0169x°+0.4215x*-3.8863x3+16.139x%-9.656x-0.1838
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On importe les données sous Excel et peut avoir les figures
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La plage de capture est 40-150kHz
La plage de verrouliiage est 15-160kHz
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CD4046B_sweep_decroissant_pcl 100nF
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La plage de capture est 30-120kHz
La plage de verrouliiage est 5-160kHz
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CD4046B_sweep_decroissant_pc2 10nF
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La plage de capture est 8-150kHz
La plage de verrouliiage est 4-160kHz
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CD4046B_sweep_decroissant_pc2 100nF
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La plage de capture est 13-150kHz
La plage de verrouliiage est 0-155kHz



3 Réponse de la PLL a un échelon

1.
pcl, C2 = 10nF
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T=485.72 us

pc2, C2 = 10nF

V(ireqcontrol)
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Quand C2=10nF, 7=RC =18us

Quand C2 =100nF, 7=RC =180us

Donc, le résultat est environ correct.
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