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Fig. 2. Orientation of a quartz plate described by the angles ¢ and 6:
Plate ¢ = 15°% 6 = ~34°30".
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Fig. 3b Frequency constant N, piezoeleciric constant e, and temperature
coefficient of frequency (first order) Tf for quartz plates of different
orientations vibrating in thickness modes.,
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Fig. 5

Model of the frequency constant N for quartz plates of difi‘erent
orientations vibrating in the thickness mode B (Photogranh)
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Fig. 6

Model of the fremency constant N for quartz plates of dif{srent
orientations vibrating in the thickness mode C (Photograph)
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Fge 7

Model of the piezoe.ectric constant e for quartz plates of different
orientations viratin; in the thickness mode A (Photogranh)



Fig. 8 Model of the piezoelectric constant e for quartz plates of different
orierntations vibrating in the thickness mode B (Phctograph)
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Fige 9 Model of the piezoeiectric constant e for quartz plates of
different orientations vibrating in the thickness mode C (Photograph)
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Fige 10

Model of the temperature coefficient of frequency first order

T((,l) for quartz plates of different orientations vibrating in

the thiclmess mode A (Photograph)



Ty

Fig. 11

Model of the temperature coefficient of frequency first order

Tc(,l) for quartz plates of different orientations vibrating in
the thickness mode B (Photgravh)
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Fir, 12 Model of the temperature coefficient of frecuency first order Tc(l)
fecr qusrtz plates of different orientations vibrating in the
thickness mode C (Photograph)


http:frequer.cy

=11
80° -
NININUN
60° 4 - 80
- 60
» -40 ,
- 20
* "0
200- "‘60 +40 +3o *ln ‘
+20
+13
- +982 ) +80 o
10—
~20° < 4
, 0
~-10
0 =25
YT
-60°— -60
-80
MININUN
...800_. ,
, -1
! I i | I
0° 5° 10° 15°- 20° 25° 30°
(1 6 ¢
MODE C Tf IN 107° /(°C)
Fig. 13 Firsteorder temperature coefficient of frequency for the C mode: Altitude Chart

4“



JIBY) SPRgIATY epow ) eyy JoJ Lousnbodj Jo JUSTOTIIE0T sanjrdsdua) JOpJIO-PUOISS | T 814

-3
b
29
pd
T
~
o - o -
N b74 =
! t o
105
N
o ——
3
= =4 s
{ — Nt
! o~
<D
b5 1
° |
) Lo 2
o
=
Ll
od
S
(V.
<
S 2 -
_ oy
-
- '3
l.l [F W]
=
<
o =
o - &2
T
[ -]
— >
w
¥
(-3
' T T T =7 T T i
© (-3 o < < o Lo © -
o o o = <o o < o <
=Y & <y oJ o -3 (r- 0,0
i 1 1



~100

80°

=10

-40

60°-

+ 30

40°

204

-200_

_40L

-60°-

=60

-95

-8

00

Fig.

1

50

10°

E
20°

MDE ¢ Tf 3 Iy 10712 s (o¢)®

15 Thirdeorder temperature coefficient of frequency for the C mode:

1
25°

30°

Altitude Chart



4I8Y) 3pnTITV  :9pow g ay3 JoJ Aousnbaay Jo 4usrdTJJ200 aunqrvaadusy JI9pI0=48IFd 9T °*3Td P
! } o
, / "
©-
o
(Yo}
o~ Lo
O
[ -]
S
~
©
-o!o 1
o ol | ° =
" w L o
~ ( | o
i =
-
[V
o —
5 ~
o - -
<
) (=]
)
o (==}
© o
| =
o
=g
o
©
|
o
-
o
o
S > =
o © oqv




qaI8Y) SpNITILY :epow g ayj Joj Lduanbeaj jo JUSTOTFIo0d amjedadus) JIpJo-puolag

1 *314

o
o
/ )
: ©-
o o~
© | ~N <o
! °
S
~
N o
= S !
~ o —_ o
~ S | o < [ o =
e o ) -~ ! -2 g
~ 1 N -
— ———
™~
e
—
—
o e
a
o
o =
' [}
(YW}
[an]
o
=
o
e O
w2
N
|
o
[- <]
| o
—_— D
o
o
| I 1 I | I o 1
o o o o o © - o o
o o o o o L=} < o o
(== © < [aN] [a¥) I (=] (> =]
| | |



=120

- 125 <

80° - +125

60°~

—-80° -130

, ' |

O 5° lo° llso 2,00 2150 300

¢
NODE 8 Tt Iy 10712 /(og)3

Tige 1I Thirdeorder temperature coefficient of frequency for the B mode: Altitude Chart

§i?



0s

/IT MODE| ©

:___-;_—-J——--d—-—_-

[ [ -

1 MODE| C

Fig. 19. Locus of T£(1) = O for the thickness modes B and C of quartz plates as a
function of the angles 6 and ¢ in a rectangular coordinate system.
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