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FOREWORD

This amendment has been prepared by IEC technical committee 49: Piezoelectric and
dielectric devices for frequency control and selection.

The text of this amendment is based on the following documents:

FDIS Report on voting

49/442/FDIS 49/445/RVD

Full information on the voting for the approval of this amendment can be found in the report on
voting indicated above.

___________

Page 3

CONTENTS

Add the title of annex B as follows:

Annex B – Updating of some formulae of appendix A

Page 43

Add, after appendix A, the new annex B as follows:

Annex B
(normative)

Updating of some formulae of appendix A

B.1  Purposes

In this annex some formulae of the appendix A are updated, taking into account the modified
calibration procedure of the π-network with a reference resistor Rn = 25 Ω instead of a short.

The formula relating Rr to the measured voltages is derived for arbitrary values of the
reference resistor Rn. The error of Rn is taken into account in the error analysis for Rr.

The formula for current and drive level of the crystal in the π-network is given. The phase slope
of the crystal inserted in the π-network is derived and the formula for Qeff is corrected.
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60444-1 Amend. 1 © IEC:1999 – 5 –

B.2  The π-network terminated by  Z = 50 Ω (with power splitter according to
figure 5a)

Power splitter
(see figure 5a)

Z Z

Z

Z

Z VB

V0
VAï VA VAïï VAïïï VBï
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Figure B.1 – Terminated π-network

B.3  Voltage transfer factor of the terminated π-network

In the following an elementary derivation of the voltage transfer factor is presented to provide a
more comprehensive formula.
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where RT2 is the termination resistance at the output of the π-network as seen by the crystal.
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Then, for a power splitter according to figure 5a and disregarding the cables:
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The voltage transfer factor VB / VA is obtained by multiplying formulae (B.1) × (B.2) × (B.3) ×
(B.4) × (B.5):
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After some substitutions and rearrangements it can be shown that
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VB/VA is symmetric with respect to the input and the output of the π-network and splits into a
factor which depends only on Z and the resistance values of the π-network and a factor which
depends on the crystal impedance Zc loaded by the termination impedances of the π-network.
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where RT = RT1 + RT2 = 25 Ω.

Thus far, no approximations have been made. Equation (B.6) holds even if the resistors are
assumed to have complex impedance.

The value of VB/VA for Zc = 0 Ω is

K/RT = 0,0333

corresponding to an attenuation of 29,6 dB.

B.4  Calibration with reference resistor Rn = 25 Ω

As K does not depend on Zc, application of formula (B.6) yields:

for a reference resistor Rn inserted in the π-network
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for a crystal with impedance Zc inserted in the π-network
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By dividing (B.7) by (B.8) and solving the equation for Zc one obtains
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At the resonance frequency fr the crystal impedance Zc is equal to the resonance resistance
Rr, which gives
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For Rn = RT = 25 Ω the above equation results in the formula used in 6.2.2.7.
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