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LEGAL DISCLAIMER AND COPYRIGHT

European Space Agency, Copyright @ 2010, All rights reserved,

The Ewopean Space Agency disclaims any liability or responsibifity, 1o any person or entity, with respect to

any loss or damage caused, or allleged to be caused, directly or indirectly by the use and application of this
ESCC publication.

This publication, without the prior permission of the European Space Agency and provided that it is not used
for a commercial purpose, may be:

- copied in whole in any medium without alteration or modification.

- copled in part, in any medium, provided that the ESCC document identification, comprising the ESCC
symbol, document number and document issue, is removed,
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1.1

1.2

1.3

1.4

1.5

SCOPE

This specification details the values, physical and electrical characteristics, test and inspection data
for Crystal Units in Metal Holder, based on Type 807, Frequency Range 4.0 - 140MHz.

it shall be read in conjunction with ESCC Generic Specification No. 3501, the requirements for which
are supplemented harain.

This is a follow-up specification to ESCC Detall Specification No. 3501/001. ESCC 3501001 should
alst be consulted by:-

{a) Users seeking information concerning the availability of variants additional 1o those listed in this
specification.

{by Manufacturers before requesting the introduction of a new varant in accordance with the
requirernents of Para, 1.2 of this specification.

COMPONENT TYPE VARIANTS

A list of the type variants of the crystal units specified herein, which are also covered by this
specification, is givert in "Table 1(a) - Type Variant Summary”,

For each type variant, the full electrical and physical characteristics are given in individual Tables 1{a)
- "Type Variant Detailed Information” at the end of this specification,

The contents of the individual Tables 1(a) shall be as shown in Table 1{c) and the characteristics

therein listed shall relate 1o the design parameters of the individual crystal units, optimised for the
intended application.

The specific characteristics shall be negotiated between the Manufacturer and the Qrderer, The
Manufacturer shall then apply to the ESCC Secretariat for a type variant number for each individual

crystal unit concerned, by sending a finalised Table 1{a) which shall also be copied to the ESCC
Executive.

MAXIMUM RATINGS

The maxirnum ratings, which shall not be exceeded at any time during use or storage, applicable to
the crystal units specified herein, are as scheduled in Table 1{b).

PHYSICAL DIMENSIONS

The physical dimensions of the crystal units specified herein are shown in Figure 2.

FUNCTIONAL DIAGRAM

The functional diagram showing lead identification of the crystal units specified hersin is shown in
Figure 3,
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TABLE 1{z) - TYPE VARIANT SUMMARY

N.B. For additional information concerning Type Variants, see Para, 1.1,

Lead Length
Resgonance Load Reference | Operating Temp. | (Dim. L mm)
Variant Frequency Capacitance Ternp, Range '
{(MHz) {CL pF) {Ty °C} {Top °C) Min. Max.
o1 83.102483 o + 25 25 W +70 12.7 ~
02 B5.412668 w +25 2010 +70 12.7 -
03 90.833333 @ +25 20t +70 [ 127 -
04 890.857143 o +25 20 to +70 12.7 -
05 90.880852 & +26 2010 +70 12.7 -
08 50.0 @ +25 20t +70 12.7 -
07 85.412668 @ +65 +5g to +71 12.7 -
08 93.988095 @ +25 20t0 +70 {127 -
09 94.0 @ +25 2010 +70 {127 -
10 94.095238 w +25 2010 +70 {127 -
11 94107143 2 +25 20 10 +70 12.7 -
12 18.8875 32 + 25 200 +70 12.7 .
13 15.0 g +25 40 {0 + 85 12.7 -
14 24,8862 30 +25 2010 +70 127 .
15 110.045 o +25 2510 +70 12.7 -
16 110.765 2 * 25 251 +70 12.7 -
17 27.5 30 +25 2010 #5850 | 127 -
18 g2.852381 & +25 2510 * 70 12.7 -
19 92.845032 o +25 ~25 0 +70 12.7 -
20 88.134921 @ +25 2510 +70 | 127 .
21 84.0 e +70 -20t0 +80 | 127 -
22 15.0 25 +25 5510 +108 | 12.7 -
23 40.0 @ +40 gto +80 12.7 -
24 | 29,629 » +40 Oto +80 12.7 -
25 32.0 @ +28 2010 +70 1.7 ~
26 14.7458 s +25 -B5to + 105 | 127 -
27 12.25 3z +25 30 t0 +70 127 -
28 4,086 25 +25 55t +100 | 127 ~
29 31.998305 o +25 20t +80 12.7 -
30 74.801912 @ +25 2510 + 70 127 -
31 78217213 0 + 28 -25 10 +70 12.7 ~
32 81.86667 @ +70 20to + 70 1127 -
33 81.00766 @ +70 20t + 80 {127 -
34 80.869521 o +25 25t + 70 [ 127 .
35 85.412868 a0 +65 +581t0 +71 | 12.7 -
36 140.0 w +25 20t +70 {127 -

NOTES: See Page 8.
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TABLE 1(a) - TYPE VARIANT SUMMARY (CONTINUED)

Lead Length
Resonance Load Reference Operating intend. | (Dim. L mm)
Variant Frequency Capacitance Temp, Temp. Hange | Applica-

{MHz) {Cy pF} {T, "¢ {Tpp *C) tion win. | Max
37 81.544502 o + 87 -20to +80 - 12.7 -
38 81.632635 = + 65 20t +80 . 1.7 -
39 20.0 32 +25 -30 to +70 - 127 -
40 83.133333 w +85  |-20to +80 - 127 | -
41 16.0 30 + 25 2210 + 80 . 12.7 .
42 20.0 o0 + 25 -30 10 +85 - 12.7 -
43 83.312841 w +25 2510 +70 - 12.7 .
44 83.316257 o + 25 ~25 o +70 ~ 12.7 -
45 83.318672 B .+ 25 2510 +70 e 12.7 -
48 83.362503 s +25 2510 + 70 - 12.7 -
47 8§3.340164 e + 25 -25 {0 + 70 - 12.7 -
48 83.3468%4 0 +25 250 +70 - 12.7 .
43 B3.353825 o +25 2510 +70 - 12.7 -
50 83.360856 o +25 2510 +70 - 12.7 -
51 45.058 = +25 2510 +70 - 12.7 -
52 78.247951 w + 25 2510 +70 . 12.7 -
53 78.213798 ot +25 <25t +70 - 18.7 -
54 78.227459 & + 25 2510 +70 . 12.7 -
55 78.220628 @ + 25 -25 10 +70 - 12.7 -
&6 §1.886667 o +B7 20 to +80 - 12.7 -
57 121.7142886 @ +25 201 + 70 - 12.7 -
58 116.471428 @ + 25 -20 0 +70 - 12.7 -
59 4.184304 a2 + 60 20 t0 +70 ~ 12.7 -
80 16.0 3a +25 30t +70 - 12.7 -
61 10.0 30 +30 -30 1o +70 . 12.7 -
82 25.0 30 +25 -30 to +80 XD 12.7 -
83 90.0 12 + 25 20t +85 ~ 12.7 -
64 B83.366142 o2 +67 ~20 10 +80 - 12.7 -
65 70.875328 @ + 25 25 10 +70 - 12.7 -
68 79.93306 = + 65 -20 10 +80 - 12.7 -
87 78.841257 @ +B5 ~20 10 +80 - 12.7 -
58 9.2 30 +30 30t +70 X0 12.7 -
89 24.0 30 27 -85 10 + 100 - 12.7 -
70 768.8315 @ +28 -25 10 +* B0 - 12.7 -
71 20.0 30 + 25 -30to +80 - 12.7 -
72 20.0 30 +25 55 to + 105 - 12.7 -

NOTES: Bee Page 8.
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TABLE 1{a) - TYPE VARIANT SUMMARY (CONTINUED)

Lead Length
Resonance Load Retference Dperating Intend. | (pim. L mm)
Variant Frequency Capacitance Temp. Temp. Range | Applica-
{MHz} {Cy pF) (T, *C) {Top “C) tion win. | Max.
73 40,960 o0 +26 ~25 0 +70 - 12.7 -
74 70.865082 @ +25 =251 +70 12.7 -
75 79.937158 0 +B5 ~20to +80 - 12,7 -
76 79.945355 @ + 65 - 20 to +80 - 12.7 -
77 58.358136 * + 25 =251 +70 - 12.7 -
78 18.0 30 +25 ~25 10 +100 ~ 12.7 -
79 81.576923 n +B7 ~20to +80 OCXO | 12.7 .
BO 88,024580 +25 ~20 to +80 TCXOQ | 12,7 «
81 85.883607 o +25 =20 t0 *80 TCXO | 12.7 -
82 79.949453 a0 +65 ~20 to +80 QCXO | 127 -
83 79.957650 o + 65 ~20t0 +80 OCXO | 127 -
84 70.970205 o +25 ~28 o +70 TCXO | 127 -
85 101.938620 12 +25 =20 t0 +80 VOXO | 12.7
88 75.0 12 + 25 ~20 to +80 VOXO | 127 -
a7 80.0 12 +25 -2010 +B0 VCXO | 127 -
88 74.628318 a + 25 ~20t0 +80 TOXO | 127 .
89 64.791785 o + 25 -20t0 +80 TCXO | 127 -
80 84,990081 @ +25 ~2010 +80 TCXG | 127 -
91 64.995773 o +25 -~ 2010 +80 TCXO | 12,7 -
92 74.677455 o +25 ~20 to +80 TOXO | 12.7 .
g3 86.638308 @ +25 -20 10 +80 TCXO | 127 -
94 66.628682 n +25 ~20to +80 TCXO | 127 -
a5 80.091348 a +25 -20 10 +80 TCXO | 127 -
96 60.086538 @ +25 =20 1o +80 TCXO | 127 -
87 37.083333 n +25 ~20to +80 TOXO | 127 -
98 68.612423 @ +25 ~25 10 +70 TCXO | 127 ~
99 79.8924863 0 + 68 ~20to +80 QCXO | 12.7 “
NOTES

1. Full electrical and physical characteristics are given in the individual Tables 1{a) at the end of this
specification.
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TABLE 1(b) - MAXIMUM RATINGS

No. Characteristic Symbol Values Unit Rernarks
1 Nominal Frequency Range f 4.0 1o 140 MHz Note 1
2 Drive Level Range P Note 1 mw
3 Operating Temperature Top - °C Note 2

Range
4 Storage Temperature Tag -BE o +128 °G Note 3
Hange
5 Soldering Temperature Teol + 260 5 Note 4
NOTES
1.
Fundamental and APPHOX. ... Drive Level Range
Overtone Order Frequency {mwW)
o Range {MHz) :
Fundamentat 4-35 0.05 w0 0.2
3 30 - 100 0.05 to 0.28
5 80 - 140 0.05 10 0.25

2. Bee Table 1{a).
The duration at maximum storage temperature shall not excesd 18 hours.

4. Duration 10 seconds maximum at a distance of not less than 3.0rm from the device body and the same
lead shall not be resoldered until 3 minutes have elapsed.
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TABLE 1{c) - FOBMAT FOR INDIVIDUAL TABLES 1{a}
TABLE 1{8) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO.
Limits
No. Charasteristio Bymbal Unit Ramarks
Mir. Mg
1 | Resonance Frequenny feor MHz Note 1
2 | Reference Temperature Ta 7 Note 2
3 | Gvertone Qrder -
4 | Load Capacitance ¢y nf Nute 3
$ | Hated Drive Level Py Y Notg 4
& | Freguency Adjustment af 105 AtT,*CNote 5
Tolerance {
7 i Besonance Resistance R, or By 0 AT, *C Note 6
8 | Fregquency Varigtion At 109 From frequency
with Temperature { measured at T, *C
over Ty Note 7
§ | Resistance Varigtion AR P From resistance
with Temperature R meagured at T, °C
over Ty, Nate 7
10 | Operating Tempsrature Top “C
Range
11 | Frequency variation At 196 From  Pgy = v
with Drive Level f o
ng = mw
Mote: 8
12§ Resistance variation aB %o From Pgy = mw
with Drive Lovel R s}
PSQ = W
Note 8
13 | Motional Inductance Ly mH Notes @ ang 10
14 | NMotional Capacitance Cy F Nots 8
15 | Static Capacitance C, pF Note 9
16 | Q Faclor 0 - MNotes 8 and 11
17 | Ralio of unwanted: 1 the Trequency
Aesponse Resistance to range: f- kHz
Rgsonance Resistance RyR He]
or or 4+ kHs
Rasponss Impsdanos to iR
Resonance Resistancs
18 | Ageing at 108 Note 13
§
18 | Terminal langth L i Note 14
20 | imended Application Note 18

NOTES: See Pages 11 and 12,




PAGE 11
ESCC Detail Specification ) ]
No. 3501/008 ISSUE 5

NOTES TO TABLE 1{c)

1.

o

{ay f G is not specified, Symbol and measurament shafl be f,.

{b} ¥ Oy is specified, Symbol and measurement shall be f,.

Reference Temperature Ty

{a) For a crystal unit functioning in @ non-controlled temperature environment, the reference temperature
is normally +25 2 °C.

{b} For a crystal unit functioning in a controfled temperature environment, the reference temperature shall
normally be the mid-point of the temperature range of the controlled environment.

Load Capacitance Gy

{a) When a crystal unit must function at its series resonance frequency, Cy shall be infinite.

{(by When a crystal must function with a load capacitance, the C; value shall be specified. The standard
values of load capacitance are as follows:

- Fundamental Frequency Operation: 20pF, 30pF, 50pF and 100pF.
- Qvertone Operation: 8pF, 12pF, 15pF, 20pF and 30pF.

N.B

The tolerance on the load capacitance shall be that value which results in a frequency change not

exceeding 10% of the frequency tolerance at T, or 1% of the nominal load capacitance, whichever is
smaller.

Rated Drive Level P,
The rated drive level shall be selected from the standard drive levels specified below:

- Preferred values: 2mW, 1mW, 0.5mW, 0.2mW, 0.1mW, 0.05mW, 0.02mW, 0.01mW, 0.001mW or
0.0001TmW at +20%.

- Non-preferred values: 10mW, BmW and 4mW all at £ 20%.

Frequency Adiustment Tolerance

{a} When a crystal must function at its series resonance frequency, the standard value of the adjustment
tolerance shall be +10 x 106,

{b) When a crystal has to function with a load capacitance, the standard value of the adjustment tolerance
shall also be £10 x 106, However, if the lvad capacitance is adjustable, it is preferable to specify
that the nominal frequency be obtained with a load capacitance value belween the minimum and
maximum value when the crystal is functioning in i3 fundamental mode.

Hesonance Resistance

{a) Generally, the maximum value only is specified.

{by R may be caloulated by Ry = R,<§ + mi}?“} #
Gy,

Frequency and Resistance Variation with Temperature

These values shall be specified such that they are consistent with the operating temperature range.

Frequency and Resistance Variation with Drive Lavel

These limits and the Drive Level range {Pgy to Pgp) shall be specified for very special crystals only {i.e.
crystals used in very high stability oscillatorg),
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NOTES TO TABLE 1{¢c) (Continued)

a.

10,

1.

12,

13.

14.

18.

18.

Electrical Values

The electrical values shall be specified only when required for the correct functioning of the aquipment in
which the crystal is used.

Motional Inductance Ly

Because the inductance value may be restricted by other chosen parameters, the Manufacturer shall
propose the value of Ly in accordance with the Customer's requirerments.

Q' Factor

'R and 'L’ have been already specified, it will not be necessary 1o specify the minimum value of the Q'
factor.

The maximum value of the Q' factor is never specified.

Hatio of Unwanted Response Resistance to Resonance Resistance

The standard minimum value is 2, but it is possible to obtain higher values.

The frequency range within which the minimum value of the ratio is required shall also be specified.
Ageing
Specify limits under appropriate column and ageing period under "Remarks”.

Termingl Lengths

To be specified if different from Figure 2 dimensions. f dimensions are as per Figure 2 then "Figure 2" 1o
be entered in the Limits column,

Not applicable lems

For all items where limits are not specified, "Not applicable” shall be entered in the Limits column.

Intended Application

For definitions of the selected symbol to be added, see ESCU Generic Specification No. 3501, Para, 3.
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FIGURE 1 - PARAMETER DERATING INFORMATION

Not applicable.

FIGURE 2 - PHYSICAL DIMENSIONS

Millimetres

Remarks
Min. Max.

DA - 10.70 . ’
C - .80 : ;
H 4.83 533 | Pitch 5.08mm |
FK 0.40 048 | . )
L 12.70 . i
k 3
p ) 0.90 Note 2
Q

et
~ 0.95 Note 2

Ol

|

NOTES

1. Lead No.3 is grounded to case.
2. The tag's position or presence is optional.

FIGUBE 3 - FUNCTIONAL DIAGRAM

{Bottom View)
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2. APPLICABLE DOCUMENTS

The tollowing documents form part of this specification and shall be read in conjunction with it:-
{a) EBCC Genaric Specification No. 3501 for Quartz Crystal Units.

3. TERMS, DEFINITIONS, ABBREVIATIONS, SYMBOLS AND UNITS

For the purpose of this specification, the terms, definitions, abbreviations, symbols and units
specified in ESCC Basic Specification No, 21300 shall apply. In addition, the following symbols are

usead:-

Resonance Frequency =
Load Hesonance Frequency =
Reference Temperature =T,
Resonance Resistance = R,
Load Resonance Resistance = Ry
Rated Drive Level = Py
Static Capacitance = Cq
Load Capacitance = Oy
Maotional Capacitance = Oy
Motional Inductance =
Response Resistance = Bp
Response Impedance = 1 Zpl
Insulation Resistance = Hi

4. REQUIREMENTS

4.1 GENERAL

The complete requirements for procurement of the crystal units specified herein shall be as stated in
this specification and ESCC Generic Specification No. 3501 for Quartz Crystal Units. Deviations
from the Generic Specification applicable to this specification only, are detailed in Para. 4.2.

Deviations from the applicable Generic Specification and this Detaill Specification, formally agreed
with spacific Manufacturers on the basis that the alternative requirements are equivalent to the ESCC

requirements and do not affect the components’ reliability, are listed in the appendices attached to
this specification.

4.2 DEVIATIONS FROM GENERIC SPECIFICATION

4.2.1 Deviations from Special In-process Controls

None,

4.2.2 Daviations from Final Production Tests (Chart 1)

None.

4.2.3 Deviations from Bum-in Tests (Chart U

None.

4.2.4 Doviations from Qualification Tests (Chart IV)

None.

4.25 Deviations from Lot Acceptance Tests {Chart V)
None,
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4.3

4.3.1

4.3.2

4.3.3

4.4

4,41

4.4.2

4.5

4.5.1

4.5.2

MECHANICAL REQUIREMENTS

Dimension Check

The dimensions of the crystal units specified herein shall be checked, They shall conform to thosa
shown in Figure 2.

Weight
The maximum weight of the crystal units specified herein shall be 2.0 grammes.

Robustness of Terminations

The requirements for robustness of termination testing are specified in Section 9 of ESCC Generic
Specification No. 3501.

MATERIALS AND FINISHES

The materials and finishes shall be as specified herein, Where a definite material is not spocified, a
material which will enable the crystal units specified herein to meet the performance requirements of
this specification shall be used. Acceptance or approval of any constituent material does not
guarantee acceptance of the finished product.

Case
4411 Cap

Copper, nicke! plated or nickel and gold plated.
4.4.1.2 Base

Kovar, nickel plated and gold plated.

Lead Maleral and Finish

The lead material shall be Type D' with Type "2 finish in accordance with the raequirements of ESCC
Basic Specification No, 23500.

MARKING

General

The marking of all components delivared to this specification shall be in accordance with the
requirements of ESCC Basic Specification No. 21700 and the following paragraphs. When the
component is too small to accommodate all of the marking specified, as much as space parmits shall
be marked and the marking information, in full, shall accompany the component in its primary
package.

The information to be marked and the order of precedence, shall be as follows:~
{a} The ESCC Component Number,
{by Characteristics.

{c) Traceability information.

The EBCC Componant Number

Each component shall bear the SCC Component Number, which shall be constituted and marked as

follows:- 3501008018
Detail Specification Number |

Type variant, {see Table 1{a))
Tasting lsvel (B or C, as applicable)
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4.5.3

4.5.4

4.8.5

4.6

4.6.1

48,2

4.6.3

4.7

4.7

4.7.2

Characteristics

The resonance frequency of the crystal units shall be clearly specified in MMz, Where nacessary, it
shall ba specified to 8 decimal places.

Traceability Information

Each component shall be marked in regpect of traceability information in accordance with the
requiraments of ESCO Basic Specification No. 21700.

Manufacturer's Name, Symbol or Code

The Manufacturer's marking shall be in accordance with the requirements of ESCC Basic
Specification No. 21700.

ELECTRICAL MEASUREMENTS

Electrical Moasursments at Reference Temperature

The parameters 1o be measured in respect of electrical characteristics are scheduled in Table 2.

The measurements shall be performed at the temperatures specified in the individual Tables 1{a),
tem 2, o

Electrical Measurements at High and Low Temperatures

The parameters 1o be measured at high and low temperatures are scheduled in Table 3. These
measuwrements shall only be performed if values are specified in Table 1(a) ftems B andior 9.

Circuits for Electrical Measurements (Figure 4)

Not applicable,

BURN-IN TESTS

Parameter Drift Values

The parameter drift values applicable to burn-in are specified in Table 4 of this specification. Unless
atherwise stated, measurements shall be performed at Tynp = Tg & 2 *C. The parameter drift
values {Delta) applicable to the scheduled parameters shall not be exceeded. In addition 1o these

drift value requirements for a given parameter, the appropriate limit value specified in Table 2 shall
not be exceeded.

Conditinns for Burp«in

The requirements for burn-in are specified in Section 7 of ESCC Generic Specification No. 3501.
The conditions for burn-in shall be as specified in Table 5 of this specification,

Electrcal Cirouits for Burn-in (Fioure )

Not applicable.




PAGE 17
ESCC Detall Specification
No. 3501/008 ISSUE &

TABLE 2 - ELECTRICAL MEASUREMENTS AT REFERENCE TEMPERATURE

et ESCC 3501 N .
Na. Charactaristics Syrmbol Test Method Limits Unit
1 | Resonance frequency
at reference temperaturs Para. 8.2.1.1 Table t{a), tiHz
and rated drive lgvel ftem 1
- with Co £ (Te, Po) + Hem 6
2 | Hesonance resistance
at reference temperature Para. 8.2.1.1 Table 1(a), Q
and rated drive level ftern 7
- with CQ} Rf {T()’ F’{.}}
- with G Ry (Ts, Pg)
3 | Frequency variation Af{T, AP Para. 9.2.1.1 | Table 1{a}, 146
with Drive Level f Hem 11
4 | Resistance variation AR (T, AP) Para. 9.2.1.1 Table 1{a), %
with Drive Level R ftem 12
5 | Motional Inductance Ly Para. 8.2.1.3 | Table 1{a), miH
ftem 13
& | Static Capacitance Co Para. 8.2.1.4 | Table 1(a), pF
tom 15
gp!fﬁ
7 | Unwanted response or Para. 3.2.1.5 Table 1{a), -
{ZpliR ftern 17
8 | Insulation Resistance Ri Para. 9.2.1.6 500 Min. hAL2
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TABLE 3 - ELECTRICAL MEASUREMENTS AT HIGH AND LOW TEMPERATURES

, el ESCC 3501 e ,
No. Characteristics Symibol Test Method Limits Unit
9 Frequency variation Table 1(a)
with Ternperature AT{AT, Py} | Para. 9212 [liem 8 106
over Top f
10 Resistance vaviation Table 1{a)
with Temperature A RA{AT, Poy | Para 9212 {Hftem 9 Yo
over T R

FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS

Nat applicable.

TABLE 4 - PARAMETER DRIFT VALUES

o \ Change
o N Spac. andior Tost o2 .
No. Characteristics Symbol Test Method Conditions ngzi& Unit
1 | Hesonance frequency Af As per Table 2 | As per Table 2 + 20 | 108
drift f
2 | Resonance resistance AR As per Table 2 | As per Table 2 + 10 Yo
drift R or {1}
£ 1.0 £
NOTES
1. Whichever is the highest value.
TABLE 5 - CONDITIONS FOR BURN-IN AND LIFE TEST
No, Characteristics Symbol Condition Unit
1 | Ambient Temperature Tamb +85 5 e

FIGURE 5 - ELECTRICAL CIRCUIT FOR BURN-IN AND LIFE TEST

Not applicable.
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4.8

4.8.1

4.8.2

4.8.3

ENVIRONMENTAL AND ENDURANCE TESTS (CHARTS IV AND V OF ESCC GENERIC
SPECIFICATION NO. 3501)

Measurements and Inspections an Completion of Environmental Tests

The parameters 1o be measured and inspections to be performed on completion of environmental

tests are scheduled in Table 8. Unless otherwise stated, the measurements shall be periormed at
Tamp = Ty 22 °C.

Measurements and Inspections at Intermediate Points and on Completion of Endurance Tests

The parameters to be measured and inspections to be performed at intermediate points and on
completion of endurance tests are scheduled in Table 6.  Unless ptherwise stated, the
measurements shall be performed at Toy = T, +2 °C.

Conditions for Operating Life Test {(Part of Endurance Testing)

The requiremnents for the operating fife test are specified in Section 9 of ESCC Generic Specification
No. 3501, The test shall be performed as a high temperature storage test and the temperature to be

applied shall be the maximum operating temperature specified in the individual Tables 1{a) given in
this specification. o
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TABLE 8 - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS

AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING

ESOC GENERIC SPEC. NO. 3501 MEASUREMENTS AND INSFECTIONS LIMITS
NG, JYMBOL LINET
ENVIRONMENTAL AND | TEST METHOD HENTIFICATION CORNDITIONS Min. Mz,
ENDURANCE TESTS {1) | AND CONDITIONS
01 | Electrical Measurements Para. 9.2.4 Eloctricyl Tabie 2 Tatde 1(a}
at Reference Temporature tMoasuremenis
g2 | Bhock Farg. 9.3 initial Measurements
Resonance Frequency Tatde 2 Hom 1 H Table 2 Hom 1
Respnance Resistance Tatde 2 Hom 2 5] Taa 2 Ham 2
Fingl Measwrenmams
Rosonance Fraguency Takie 2 Hem 1 A = 1.0 + 1.0 16
Doridt {
Rpsonance Resistancn]  Table 8 e 2 AR ~ 1 + 10 %
Drift 2 of {2}
AR ~1.0 +1.0 £
3 | Vibration Para. 9.4 Initial Measurements
Resonance Fraquency Tatle 2 Hem 1 t Table 2 Ham 1
Resonance Resistance Table 2 e 2 R Tabla & Ban 2
Final Measurements
Resorance Frequency | Table 2 ftem 1 At ~18 | +1.0 18
Drift {
Raesonance Rosistance)  Table 2 ftom 2 AR -1 + 143 i
Drift R or (2)
AR - 1.0 +1.0 i1
04 | Bed Tesgt Para, 8.5 Fine Leak Para, 9.8, Para. 8.5.1
Gross Leak Pary. 8.8.2 Para. 5.5.2
05 | Permanence of Marking Para. 8.8 Final Measurements
Visual Examination Mo fonosion of ~
shiteration ot
frsarking
48 | External Visust Inspection Para. 8.8 Final Measuraments
Vigual lnspecton ESCC No. 205860 . -
07 | Solderability Para. 6.13 - . -
NOTES
1. The tests in this table refer to either Chart IV or V, and shall be used as applicable.

2. Whichever is the highest value.
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TABLE 6 - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS

AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING (Cont.)

ESCC GENERIC SPEC. NO. 3501

MEASUREMENTS AND INSPECTIONS

TEST METHOD
AND CONDITIONS

IENTIFICATION

CONDITIONS

LBMTS

Min. Ma,

Para 2.14
Para. 9.14.1

Para, 8.14.3

Para. 8.14.4

initial Measurements
Rusonance Freguency
Rosangnee Resistancs
Final Moasurements
Fesunance Frequenay
Bl

Rusonance Besistance
Drift

initial Measurements
Regsonance Frequenty
Resonance Besistance
Final Measurememts
Rasonanos Fragumcy
Drify

Reaonance Resislance
Drift

initial Measursnoamy
Fegonance Fregquency
Resurnance Registance
Final Measuremants
Resonance Frequengy
it

Resonsnne Resistarce
ritt

ingulation Resigtance

w2 Hem i
Tabde 2 Hom &

Table 2 Hom ¥

Tablks 2 v 2

apie 2 ftem 1
in 2 Ham 2

Tahle 2 Ham 1

Table 2 ham 2

Tabde 2 Bem 1
Table 2 Hem 2

Table @ Her 1

Table 2 Hem 2

Table 2 lem &

X

Tabke 2 tem 1
Tabk 2 ftem 2

253 + 2.4
- 30 + 14
or {2y

= 1.0 +1.0

Para, 8.14.1.3
Final Maasuromeants

~ 2.0 +2.0

~ 10 + 1
or {2}

- 1.0 +1.0

Parg. 81482
Final Moasurpments

- 2.4 + 2.4
~ ¥ + 10
or {2}
=10 +1.0
500 -

Para, 8.18

initial Measurements
Resonance Frequency
Resonance Resistancs
Final Measurementsy

Besonance Froguency
Drift
Rexonance Besistarcs
Drft

Table 2 tom ¥
Tabbs 2 tem 2
After minimum
Facovery of 2 howrg
Table 2 ftom 1

Tabks 2 Hiom 2

33 e

% ol -1

Farg 8.14.4.2
Final Moasuraments

~20] +20
“10] +10

or {&}
~1.0 1.0

Para. 9.15

Tongie Stength

Visual Exarmination

G, 3501
Para. 2.16.1
N visible damage
Gion, 3501
Para. 9.16.2
o visitle damags

NO.
ENVIRONMENTAL AND
ENDURANDE TESTS {1}
Climatic Sequence
08 | Dry MHeat
09 | Cald
10 | Damp Heat (Acclorated)
Remsaining Oyoies
11§ Rapid Shange of
Terpurabrg
12 | Robusiness of
Terminationy
NOQTES
1.

2, Whichever is the highest value.

The tests in this table refer 1o either Chart IV or V, and shall be used as applicable.
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TABLE 6 - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS
AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING {Cont.)

ESCC GENEBRIC SPEC, NO. 3501 MEASUREMENTS AND INSPECTIONS LIMITS
MO, SYMBOL UNIT
ENVIRONMENTAL AND | TEST METHOD IDENTIFIGATION COMNDITIONS
ENDURANCE TESTS (1} | AND CONDITIONS Min. | Max,
13 | Lite Test Parg, 817 Initial Measuroments
Resonance Fraguerncy Tabie 2 #tem 1 i Tablp 2 ftom ¥
Resonanoe Resistance Tahip 2 Hom 2 R Tahip 2 ftom 2
intermoediate Measurements] At 800 hours
Hesonance Fraguenoy Tahie 2 fom 1 Al -0 +2.0 {106
Erift §
Respnancy Resistance Table 2 ftom 2 AR ~ 10 10 | %
Drifs R or {23
SR - 1.0 + 1.5 Q
Intermediate Measuraments] At 1000 hows
{Chart 1V) and Final
Measurements {Chant V)
Rasonanca Frequenay Table 2 Hem 1 a1 ~2.8 +285 | 10t
3rift H
Rasonance Resitance Table 2 Hom & AR =10 +i ] %
it = or {2)
AR = 1.0 +1.0 ¢
Final Measuraments AL 2000 bowrs
{Chart 1V}
Resanance Fraquency Table & Hem 1 At -3.0 +3.0 § 1086
(it f
Resonance Rusistance Table 2lem2 | AR = 1 10 ] %
Drft 1 or {2}
AR -~ 1.0 +1.4 2

NOTES

1. The tests in this table refer to either Chart IV or V. and shall be used as applicable.
2. Whichaver is the highest value.
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 01
. s e < Limits .
No. Charactaeristics Symibol v, Mo Unit Remarks
1 | Resonance Frequency £, 83.102483 WMz Swept
2 | Reference Temperature To +24 +26 °C
3 | Qvertone Order - 3
4 i Load Capacitance Cy w pF
5 | Rated Drive Lovel Pa 0.1 mw
8 | Frequency Adjusiment At 5.0 +5.0 106 At T, °C
Tolerancea f
7 | Resonance Resistance R, - 40 Q AT, "0
8 Frequency Variation At -9.0 +9.0 106 From fraquency
with Temperature H measured at T, °C
over Ty
9 | Resistance Variation AR 20 +20 % From resistance
with Temperature R measured at T, °C
over Tu{;
10 | Operating Temperature Top -20 +70 °
Hange
11 | Frequency variation At Not applicable 106
with Drive Level t
12 | Resistance variation AR Not applicable %
with Drive Level R
13 | Motional Inductance Ly 2.0 - mi
14 | Motional Capacitance Gy Not applicable Ha
15 | Static Capacitance Cp - 7.0 pF
18 | Q Factor Q Not applicable -
17 | Ratio of Unwanted:
Response Resistance 1o
Resonance Resistance Rp/R
or Not applicable
Raspanse mpedance to ZpiR
Resonance Resistance
18 | Ageing At -3.01 +3.0 106 After burn-in, first year.
f 5.0 +5.0 Quer 10 years.
19 | Terminal Length L Figure 2 rom
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 02
i Limits ; -
No. Characteristics Symbol i Mo Unit Remarks

1 | Resonance Frequency £ B4.412668 MHz Swapt

2 | Reference Temperaturg Ty +24 +28 "o

3 j Overtone Order 3

4 | Load Capacitance CL e pF

5 | Rated Drive Level Py 04 mw

& | Frequency Adiustment At 5.0 +5.0 106 AT, 00
Tolerance f

7 | Resonance Resistance B, - 40 0 AL T, °0

8§ | Frequency Variation At -3.0 +3.0 106 From frequency
with Temperature H measured at T, °C
over Ty

g | Resistance Variation AR -20 +20 % From resistance
with Temperature R measured at T, *C
over Ty,

10 | Operating Temperature Top 20 +70 G
Range

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Lovel R

13 | Motional inductance Ly 2.0 - mi

14 | Motionat Capacitance Cy Not applizable F

15 | Static Capacitance Cy - 7.0 pF

16 | Q Facior Q Not applisable .

17 | Ratio of Unwanted: In the frequency
Response Resistance o range:  f, -BOkHe
Resonance Resistance RpR o

or 21 . 1, + 50kHz
Hesponse Impedance to 1ZptR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 108 After burn-in, first year.
§ 5.0 +8.0 COver 10 years.
19 | Terminal Length L Figure 2 mie
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TABLE 1(a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 03
No Characteristics Symbol Liits Unit Ramarks
’ 7 Min. Max. ’

1 | Resonance Frequengy £y 890.833333 MHz Swept

2 | Heterence Temperature To + 24 + 28 0

3 | Qvertone Order - 3

4 i Lload Capacitance Cy & pF

5 | Rated Drive Level P, 0.1 mw

8 | Frequency Adjustment af B.01 +50 106 AT, °C
Tolerance f

7 | Resonance Resistance R, - 19 € AT, °C

8 | Frequency Variation At -8.0 +8.0 108 From frequency
with Temperature f measured at Tq °0
over Ty

9 | Resistance Variation AR «20 +20 Y% From resistance
with Temperature R measured at T, *C
over Tgq

10 | Operating Temperature Tap -20 +70 ¢
Hange

11 | Frequency variation A1 Not applicable 106
with Drive Level f

12 | Resistance varigtion AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.8 - mH

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance o - 7.0 pF

16 | Q Factor Q 70 000 -

17 | Ratio of Unwanted: In the frequency
Response Resistance 1o ranger  f, -B0kHz
Resonance Resistance Rp/R o

or 21 - £+ BOkHz
Response Impedance to iZpiR
Hesonance Resistance
18 | Ageing A1 3.0 +3.0 108 Atter burrein, first year.
§ 5.0 +5.0 QOver 10 years,
19 | Terminal Length L Figure 2 mr
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 04

e e Limits X :
No. Characteristics Syrrbol Y Mo Unit Remarks

1 | Resonance Frequency i 90.857143 Mtz Swept

2 | Reference Temperature To +24 +26 °G

3 | Overtone Order - 3

4 | Load Capacitance C a pF

5 | Rated Drive Level Pa 0.1 mw

& | Frequency Adiustment At -5.0 +50 106 AT, 00
Tolerance f

7 | Resonance Resistance R, . 19 £ AL T, °C

8 | Frequency Variation At -8.0 +38.0 108 From frequency
with Temperature f measured at T, *C
ovar Tep

g | Resistance Variation AR 20 +20 % From resistance
with Temperature R measwed at T, *C
over Ty

10 | Operating Temperature Too -20 +70 “C
Range

11 | Frequency variation af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level ]

13 | Motional Inductance Ly 2.3 - mk

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Ch . 7.0 p¥F

16 | Q Factor Q 70 000 - .

17 | Ratio of Unwanted: in the fraquency
Response Resistance 1o range:  § -BOkHz
Resonance Resistance Rp/R 0

or 21 - fo + 50kHz
Response impedance to Zpi/R
Resonance Resistance
18 | Ageing At 3.0 +3.0 106 After burn-in, first year,
f -5.0 + 6.0 Qver 10 years,
18 | Terminal Length L Figure 2 il
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 05
e ; Limits ,
No. Characterigtics Symbol i Max. Unit Remarks

1 | Resonance Freguency f, 90.880952 MHz Swept

2 | Reference Temparature Ta + 24 *28 “C

3 | Overtone Order - 3

4 | Load Capacitance Cy 2 pF

5 | Rated Drive Leval Py 0.1 mw

§ | Frequency Adjustment A1 5.0 + 5.0 108 At T, °C
Tolerance f

7 | Resonance Resistance R - 19 & At Ty °0

8 | Frequency Variation Af -2.0 +3.0 108 From frequency
with Temperature f measured at T, °C
aver Ty

8 | Resistance Variation AR -20 +20 Yo From resistance
with Temperature R measured at T, °C
aver Ta,

10 | Operating Temperature Top ~20 +70 C
Range

11 | Frequency variation At Not applicable 108
with Drive Level §

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 1 Motional Inductance Ly 2.3 - mH

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitancs Co - 7.0 pF

16 | Q Factor Q 70 000 - .

17 | Ratio of Unwanted; in the frequency
Hesponse Resistance to range:  f, ~50kHz
Resonance Resistance RpR 1o

or 24 f, + 50kHz
Response Impedance o ZpiR
Resonance Resgistance
18 | Ageing aAf 3,07 +3.40 106 After burn-in, first year.
f 8.0 +50 Over 10 years.
19 | Terminal Length L Figure 2 mem
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 08
o Limits . "

No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Frequency f, 50.0 M Swept

2 | Reference Temperature Ta +23 + 27 oG

3 | Overtone Order - 3

4 | load Capacitance Gy s pF

5 | Rated Drive Level Py 0.1 mw

§ | Frequency Adjustment At 5.0 +5.0 106 AT, 0
Tolerance f

7 | Resonance Resistancg B Ry - 23 0 AT, 00

8 | Frequency Variation Af 801 +8.0 10-5 From frequency
with Temperature f measured at T, *C
over Top

9 | Resistance Varation AR 20 +20 Y From resistance
with Tempergture R measured at T, °C
over Ty

10 | Operating Temperature Top -20 +7Q °C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 8.0 . mH

14 | Motional Capacitance Cy Not applicable F

15 | Btatic Capacitance Co - 7.0 pF

16 | Q Factor Q  p1oooo - -

17 | Ratio of Unwanted: fn the frequency
Response Resistance to range:  f -BOkHz
Resonance Resistance Rp/R o

or 1 - f, + BOkMz
Response Impedance to 1ZpliiR
Resonance Resistance
18 | Ageing Af 3.0 +3.0 106 After burm-in and per
f yoar
18 | Terminal Length L Figure 2 m
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 07
o Limits . e
No. Characteristics Symbol YTy Mo Unit Remarks

1 | Resonance Frequency f, 85.412668 bz Swept, AT cut

2 | Refersnce Temperature To +58 + 71 G

3 | Overtone Order - 5

4 1load Capacitance Cy 45 pF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment Af 5.0 +5.0 108 At T, °C
Tolerance H

7 1Resonance Resistance R, - 50 0 AT, 00

8 | Frequency Variation Af 2.0 +2.0 108 From frequancy
with Temperature f measured at T, °C
aver To,

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R measured at T, °C
over Ty

10 | Operating Temperature Top +59 + 71 *C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %a
with Drive Level 4

13 | Motional inductance Ly 2.0 - mi

14 | Motional Capacitance Gy Mot applicabils iF

15 | Static Capacitance Co - 78 pF

16 | O Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range. 1, -B0kHz
Hesonance Resistance Rp/R o

or 21 - f, + 80kHx
Response Impedance 1o ZpiiR
Resonance Resistance
18 | Ageing Af -1.0 +1.0 106 After burn-in ang
i aver 10 years
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 08

. v Limits ,

No. Characteristics Symbol Yy Max. Unit Remarks

1 | Resonance Freguengy f; Y3.988085 Mz Swept

2 | Reference Temperature Ta +23 +27 “C

3 | Qvertone QOrder - 3

4 | Load Capacitance Gy ™ pF

§ | Rated Drive Levsl Py 0.1 W

& | Frequency Adiusiment At 5.0 +5.0 106 At T, °C
Tolerance f

7 | Resonance Resistance Ry . 17 0 At Ty °C

8 | Frequency Variation At 8.0 +4.0 106 From frequency
with Temperature f measuwred at T, °C
over Ty

8 | Resistance Variation AR 20 +20 % From resistance
with Temperature R measured at T °C
over Ty

10 | Operating Temperature Top -20 +70 *C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Y%
with Drive Level R

13 | Motional Inductance L 2.0 - g1y

14 | Motional Capacitance o Not applicable tF

15 | Static Capacitance Co - 3.0 pF

16 | Q Factor Q 70 000 - .

17 | Ratin of Unwanted: In the fraquency
Response Hesistance 1o range:  f, -50kMz
Resonance Resistance Hp/R to

or 2:1 - f + BOkHz
Response Impedance o IZpiR
Hesonance Resistance
18 | Ageing At -3.0 +3.0 108 Aftar burn-in, first year,
f -5.0 +5.0 Over 10 vears.
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 08
it . Litnits .

No. Characteristics Symbol Y. Mo, Unit Remarks

1 | Resonance Frequency fr 24.0 MMz Swept

2 | Reference Temperature To +23 +27 *C

3 | Overtone Qrder ~ 3

4 | load Capacitance Cy o pF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment Af 801 +50 106 At T, °C
Tolerance f

7 | Resonance Resistance Ry - 17 £ AT, 0

8 | Frequency Variation Af -8.0 +8.0 10-6 From frequency
with Temperature f measured at T, *C
over Top

9 | Resistance Variation AR 20 +20 Yo From resistance
with Temperature R measured at T, °C
over Ty,

10 | Operating Temperature Top -20 +70 °G
Range

11 | Frequency variation Af Not applicable 106
with Drive Lovel f

12 | Resigtance variation AR Not applicable %
with Drive Level R

13 | Motional induttance Ly 2.0 - i

14 | Motional Capacitance Oy Mot applicabils i3

15 | Static Capacitance Co - 3.0 pF

16 | Q Factor Q 70 000 - -

17 1 Hatio of Unwanted: In the frequency
Response Resistance 1o range:  f, -B0kHz
Resonance Resistance RpR to

or 2:1 - fr + 50kHz
Response Impedancs o R
Resonance Resistance
18 | Ageing Af 3.0 +3.0 166 After burn-in, first year,
f 5.0 +5.0 Owver 10 years.
18 | Terminal Length L. Figure 2 Y
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 10

it Limits -~ ‘

No. Characteristics Byrmibol YT Max. Unit Remarks

1 | Resonance Frequency f, 94.085238 Mz Swept

2 | Reference Temperature T +23 +27 G

3 | Qvertone Order - 3

4 | Load Capaciance G o oF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment Af 5.0 +5.0 106 AT, °C
Tolerance f

7 | Resonance Resistance R, - 17 Ly At T, *C

8 | Frequency Variation At -8.0 +98.0 10-6 Frorm frequency
with Temperature f measured at T, *C
over Tg,

9 | Hesistance Variation AR 20 +20 Yo From resistance
with Temperature R measurad at T, *C
aver Tag

10 | Operating Temperature Tep ~20 +70 °C
Range

11 | Freguency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Ve
with Drive Level R

13 | Motional Inductance L 20 - it

14 | Motional Capacitance Oy Not applicabis i

18 | Static Capacitance Co - 3.0 pF

18 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: Iy the frequency
Response Resistance to range:  {, -BOkHz
Resonance Rasistance RpR o)

or 21 - fo+ 50kHz
Response Impedance 1o IZpiR
Hesonance Resistance
18 | Ageing Af -3.0 +3.0 10-8 After burn-n, firgt year,
f -5.0 +5.0 Over 10 years.
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 1Y
- Limits ‘ "

No, Characteristics Symbol yivy o Unit Remarks

1 { Resonance Frequency f 94.107143 MMz Swept

2 | HReference Temperature Ty +23 +27 G

3 | Overtone Order - 3

4 | lLoad Capacitance CL e oF

5 | Rated Drive Level Py 0.1 mw

B8 | Frequency Adjustment At 5.0 +8.0 108 At T, 0
Tolerance f
Resonance Resistance R, . 17 ¢ At Tg °C

& | Frequency Variation At -8.01 +80 108 From frequency
with Temperature f measured at T, *C
over Ty

8 | Hasistance Variation AR 20 +20 % From resistance
with Temperature R measured at Ty °C
aver Tgy,

10 | Operating Temperature Teop -20 +70 °C
Range

11 | Frequency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capacitance Cq - 3.5 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Hesponse Resistance o range:  f, -BOkHz
Raesonance Resistance R 0

or 21 - f, +50kHz
Response Impedancs o IZpiR
Resonance Resistance
18 | Ageing At 3010 +3.0 106 After burm-in.
f 5.0 +5.0 Dver 10 years
19 | Terminal Length L Figure 2 mm
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 12
. Limits . )
No. Characteristics Symbol i Mo Urit Ramarks

1 | Resonance Frequency f 18.8875 Mtz

2 | Reference Temperature To +25 =G

3 | Overtone Order . Fundamental

4 | Load Capacitance O 32 pF

5 | Rated Drive Level Py 0.1 mwW

8 | Frequency Adjiustment Af 5.0 +5.0 106 At T, °C
Tolerance i

7 | Resonance Resistance Fy - 21 Q Qver Ty °C

8 | Frequency Variation At 7.0 +7.0 10-6 From frequency
with Temperature f measured at T, “C
over Topy

9 1 Resistance Variation AR Mot applicable %
with Temperature R
over Ty,

10 | Operating Temperature Top -20 +70 0
Range

11 | Frequengy variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Nat applicable %
with Drive Level R

13 | Motional Inductance Ly . 8.93 m

14 | Motional Capacitance Cy Mot applicable F

15 | Static Capacitance Co - 3.0 | pF

18 | Q Factor Q 80 000 - -

17 | Hatio of Unwanted; in the frequency
Responsge Resistance to range: ;. -200kHz
Resonance Resistance Rp/R 0

or 31 - fi +200kHz
Hesponse Impedance to Zpi/R
Resonance Resistance
18 | Ageing At 5.0 +5.0 108 After burn-in, per year
t
18 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 13

o Lirnits . , .
No. Characteristics Symbol i Mo Unit Remarks

1 | Besonance Frequency f 18.0 M

2 | Reference Temperature To +23 +27 *G

3 | Qvertone Order - Fundamantal

4 | Load Capacitance Cy o0 pF

5 | Rated Drive Level Py 041 mw

B | Frequency Adiustment At 10 +10 106 At Ty °C
Tolerance f

7 | Resonance Resistance =9 - 18 0 At T, °C

8 | Freguency Variation af ~15 +15 104 From frequency
with Temperature f measurad &t Ty °C
over Tay

9 | Resistance Variation AR -10 +10 Yo From resistance
with Temperature R of measwed at T, °C
over Tgy, -1.6] +158 Q I R< 100

10 | Operating Temperature Tap 40 + B85 *C
Hange

11 | Frequency variation af Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Maotional Inductance L 7.0 - m

14 | Mptional Capacitance Gy Not applicable i

15 | Static Capacitance Co . 7.0 pF

16 | Q Factor Q 60 00D - .

17 | Ratio of Unwarded: I the frequency
Hesponse Resistance 1o rangs:  f -200kHz
Resonance Resistance Bp/R o

or 21 “ f, + 200kHz
Response Impedance 1o IZpiR
Resonance Resistanca
18 | Ageing Af 3.0 +30 106 Afer burn-in, per year
§
18 | Terminal Length L Figure 2 mm
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 14
} o~ o Limits , errrrle
No, Characteristics Symbol Y Mo, Unit Hamarks
1 {Hesonance Fraquency fr 246862 MHz
2 | Reference Temperature Ty +23 + 27 G
3 | Overtone Order - Fundarmental
4 | Load Capagitance Cy 30 oF
5 | Rated Drive Level Po 0.1 Y
B | Fraquency Adjustment Af =10 +10 10-6 ATy 00
Tolerance f
7 | Resonance Resistance = - 10 9] Over Tg, °C
8 | Fregquency Variation Af -10 + 10 106 From frequency
with Temperature f measured at T, °C
over Toy
9 | Resistance Variation AR Not applicable Y%
with Temperature R
over Tg,
10 | Operating Temperature Tap -20 +70 G
Range
11 | Frequengy variation At Not applicable 10-6
with Drive Level f
12 | Resistance variation AR Not applicable %
with Drive Level R
132 | Motional Inductance Loy 2.7 - le
14 | Motional Capacitance Cy Not applicable tF
15 | Static Capacitance Co . 5.0 pk
16 | Q Factor G 40 000 - -
17 | Ratio of Unwanted; n the frequency
Response Resistance o range:
Hesonance Resistance RpR 4:1 . fi -B0kMz to fi +50kHz
or
Response Impedance 1o tZpVR &1 - Overtones 3 and §
Resonance Resistance
18 | Ageing Af 28] +28 106 After burn-in, over
f 4 years
18 | Terminal Length L Figure 2

Ty
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 15

. Limits " .

Neo. Characteristics Syrmbo Y Mo Unit Remarks

1 | Resonance Frequency f, 110.0458 MHz Swept.

2 | Reference Temperature Ty +23 +27 °

8 | Overtong Order - 5 AT cut.

4 |lpad Capacitance Gy @ pF

5 | Rated Drive Level Py 0.1 mw

6 | Frequency Adjustrment Af -5.0 +5.0 108 At Ty 00
Tolerance f

7 | Resonance Resistance B, - a5 Q At Ty °C

8 | Frequency Variation af -10 +10 106 From frequency
with Temperature f measured at T, °C
over Ty

8 | Resistance Variation AR -10 +10 Yo From resistance
with Temperature R measured at T, °C
over Top

10 | Operating Temperature Top -25 +70 :C
Range

11 | Frequency varation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable ¥
with Dirive Level R

13 | Motionad Inductance Ly 4.5 55 miH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 3.0 pF

18 1Q Factor Q BO 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  §, -50kHz
Resonance Resistance Rp/R to

of 21 - f, + 80kHz
Response Impedance to ZpiiR
Resonance Resistance
18 | Ageing At 051 +05 106 First year after burn-in,
H -1.0 +1.0 Quer & years
19 | Terminal Length L Figure 2 men
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 18
TR ) Limils . '
Na. Characteristics Symbuol Yoy Mo Unit Remarks

1 | Resonance Frequency fi 110.765 MHz Swapt

2 | Reference Temperature Ts +23 +27 °C

3 | Overtone Grder - 5 AT cut

4 iload Capacitance Cy @ pF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment At -8.0 +5.0 108 At T, °C
Tolerance f

7 | Resonance Resistance R, - 45 £ AT, °C

8 | Freguency Variation At -10 +10 108 From frequency
with Temperature f measured at T, *C
over Ty

9 1 Resistance Variation AR <10 +10 % From resistance
with Temperature R measurad at T, °C
over Ty,

10 | Operating Temperature Top -25 +70 “C
Range

11 | Frequency variation At Not applicable 106
with Drive Level {

12 | Resistance variation aR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 4.5 5.5 miH

14 | Motional Capacitance ¥ Mot applicable fF

15 | Static Capacitance Cy . 3.0 pF

16 | Q Factor Q 80 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance {0 range:  f, -80kHz
Resonance Resistance RpM to

or 241 - fe + 80kHz
Response Impedance 1o ZpiiR
Resonance Resistance
18 | Ageing Af 051 +0.5 106 First year after burn-in,
f “1.0 +1.0 Over 5 yearg
18 | Terminal Length L Figure 2 mm
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 17

L Limits .
No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Frequency fi. 275 MMz

2 | Reference Temperature Ta +23 +27 °C

3 | Overtone Order - Fundamental

4 | Load Capacitance Gy 30 pF

5 | Rated Drive Lavel Py 0.1 mw

8 | Frequency Adjustment At ~10 +10 106 AT, C
Tolerance H

7 | Resonance Resistance Ry - 20 22 At Ty °C

8 | Frequency Variation Af -10 +10 106 From frequency
with Temperature f measured at T, °C
over Tag

9 | Resistance Vadation AR -10 +10 %o From resistance
with Temperature R measured at Ty °C
over Ty,

10 | Operating Temperature Top -20 +50 G
Range

11 | Frequency variation At Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level |

13 | Motional Induciance L Not applicable mi

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capacitance Cq - 5.0 nF

16 | Q Factor Q 80 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o ranger  f -10%
Resonance Resistance Rp/R 10

ar 21 » fi+ 10%
Response Impedance {o 1ZpiR
Resonance Resistance
18 | Ageing At -10 +10 108 Over 10 years
f
19 | Terminal Length L Figure 2 mm
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No. 3501/008 IESUE 6
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 18
i ; Limits \
No. Characteristics Syrabol Yy Mo, Unit Remarks

1 | Resonance Frequency " §8.852381 MHz

2 | Reference Temperature Ty +20 +30 °G

3 | Overtone Drder . 5

4 | Load Capacitance O o oF

5 | Rated Drive Level P, 0.1 mw

8 | Freguency Adjustment &t 5.0 +50 108 AL T, °C
Tolprance f

7 | Resonance Resistance R, - 50 Q At T, *C

8 | Frequency Variation At 9.0 +9.0 106 From frequency
with Temnperature f measured at T, “C
over Tgp

g | Resistance Variation AR -20 +20 Y From resistance
with Temperature R measured at Ty °C
over Ty

10 | Operating Temperature Top -25 +70 °C
Range

11 | Frequency variation At Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Mational Inductance Lo 6.5 - i

14 | Motional Capacitance Gy Not applicable fF

15 | Static Capacitance Cy 5.0 pF

18 | Q Factor 90 00D - -

17 | Ratio of Unwanted: In the frequency
Response Resistance to range:  f -10%
Resonance Resistance RpR 1o

or 2.1 - fr+10%
Hesponse lmpedance to ol
Resonance Resistance
18 | Ageing At 3.0 +3.0 16 After burndn, first year.
f -5.0 +5.0 Over 10 years
19 | Terminal Length L Figure 2 rm
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&%

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 18

. Limits ,
No. Characteristics Syrmbol in Yo Unit Remarks

1 | Resonance Frequency fe 82.846032 Wiz

2 | Reference Temperature Ty +20 +30 G

3 | Overtong Order . &

4 1Load Capacitance G @ pF

& | Rated Drive Level = .1 mw

8 | Frequency Adjustment Al -5.07 +5.0 106 At T, °C
Tolerance f

7 | Resonance Resistance B, - 50 £ AT, %0

8 | Frequency Variation Af 4.0 +89.0 106 From frequency
with Temperature f measured at T, °C
over Top

g | Resistance Variation AR -20 +20 Ve From resigtance
with Temperature R measured at T, °C
over Ty

10 | Operating Temperature Tap -25 +70 *C
Range

11 | Frequengy variation Af Not applicable 106
with Drive Lovel f

12 | Resistance variation AR Not applicable %
with Drive Lavel R

13 | Motional Inductence Ly 8.5 - b

14 | Motional Capacitance Cy Not applicable #

15 | Static Capacitance Cy . 5.0 pF

16 | Factor Q 80 00O - -

17 i Ratio of Unwanted: iy the frequency
Response Resistance 1o rangs: & -10%
Resonance Resistance Rp/H 10

or 211 . fo+10%
Response impedance o ZpliR
Resonance Resistance
18 | Ageing Af 301 +30 108 After burn-n, first year.
{ 5.0 +5.0 Over 10 yvears
18 | Terminal Length L Figure 2 m
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 20

. Limits ;

No. Characteristics Symbol Y. Mo, Unit Rernarks

1 1 Resonance Frequency fr 88.134921 Mz PQ swapt

2 | Reference Temperature T +20 +30 G

3 | Overtone QOrder . 5

4 |load Capacitance Ci o pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustment Af -5.0 +5.0 108 At T, o0
Tolerance f

7 | Resonance Resistance Ry - 50 Q At T, °C

8 | Freguency Variation Af 9.0 +8.0 106 From frequency
with Temperature f measured at Ty, °C
over Ty

9 | Resistance Variation AR 20 +20 Yo From resistance
with Temperature R measured at Ty °C
over Ty

10 | Operating Tomperature Top 25 +70 G
Range

11 | Frequency variation af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Lovsl R

13 | Motional Inductance fq 6.5 - ok

14 | Motional Capacitance Cy Not applicable F

15 | Siatic Capacitance Cq - 7.0 nF

18 | Q Factor Q 70 000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance {0 range:  §, -8 000kHz
Resonance Resistance Rp/R o

or 21 - -+ 8 Q00kHz
Response Impadance to ZpiR
Resonance Resistance
18 | Ageing At -3.0 +3.0 1046 After burn-in, first year,
f 5,0 +5.0 Over 10 years
18 | Terminal Length L Figure 2 mm
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 21
- Limits .
No. Characteristics Symbaol i Mo Unit Remarks

1 | Resonance Freguency f; 84.0 MMz

2 | Reference Temperature T + 85 +78 5 Turn-on Point

3 | Overtone Order - 3

4 iload Capacitance Cy o nF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustment At 5.0 +5.0 108 At Ty °C
Tolerance f

7 | Resonance Resistance R . 40 ] At Ty tC

8 | Frequency Variation At Not applicable 106
with Temperature f
over Top

4 | Resistance Variation AR 20 + 20 Yo From resistance
with Temperature R measured at T, “C
over Ty

10 | Operating Temperalure Ton -20 + 80 =G
Range

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable %%
with Drive Level R

13 | Motional Inductance Lo 2.0 - ik

14 | Motional Capacitance Gy Not applicable S

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 00D - -

17 | Ratio of Unwanted: In the frequency
Response Hesistance 1o range: -8 DOCkHz
Resonance Resistance Rp/H o

or 21 fr+ 8 000kHz
Respanse impedance 1o EpiiR
Resonance Resistance
18 | Ageing At 501 +50 106 After burn-in and over
f 10 years
18 | Terminal Length L Figure 2 mir
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 22
N , Limits .
No. Characteristics Symbol i Mo, Unit Hemarks

1 | Resonance Freguency fi 156.0 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order . Fundarnental

4 | Load Capacitance Cy 18 32 pF

& | Rated Drive Level = 04 W

& | Frequency Adjustment At Not applicable 108
Tolerance f

7 | Resonance Resistance R, - 100 Q Quer Ty, °C

8 | Frequency Variation At 40 +40 106 From frequency
with Temperature f measured at T, °C
over Ty

8 | Resistance Variation AR Not applicable Y From resistance
with Temperature R measured at T, *C
over Tap

10 | Operating Temperature Teop -B5 | + 105 G
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly Not applicable mH

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 80 000 - -

17 | Ratio of Unwarnted: In the frequency
Response Resistance 1o range: . ~200kHz
Resonarnce Resistance Rp/R o

or 21 - i +200kHz
Hesponse Impedance to ZpiiR
Resonance Resistance
18 | Ageing af 2.0 2.0 106 After burrin, per year
H
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 23
L Lirnits .

N, Characteristics Symbol i Mo, Unit Hemarks

1 | Resonance Frequency £ 40.0 Mz Swept

2 | Reference Temperature To +38 +44 *C

3 | Overtone Order 3

4 | Load Capacitance Ci w pF

5 | Rated Drive Lovel P, .1 mw

8 | Frequency Adjustment At -10 +10 106 At T, *0
Tolarance f

7 | Resonance Resistance =8 10 25 £ Over Ty, °C

8 | Frequency Variation At -15 +15 108 From frequency
with Temperature f measured at T, *C
over Top

9 | Resistance Varation AR -10 +10 %o From resistance
with Temperature R measurad at Ty °C
aver Toy

10 | Operating Temperature Top 0 +30 =G
Range

11 | Frequency variation af -1.0 +1.0 106 From Pgy = 0.08mwW
with Drive Level H o

Pgy = 0.2mW

12 | Resistance variation AR Mot applicable %
with Drive Level R

13 | Motional Inductance Ly 5.0 - mh

14 | Motional Capacitance Cy Not applicable fF

18 | Static Capacitance Cy “ 5.0 pF

16 | Q Factor Q 50 000 - -

17 | Ratio of Unwanted: in the fraquency
Response Resistance 1o Rp/R 4:1 - range:  f, -50kHz
Resonance Rasistance 0

or fp + BOkHz
Response Resistance Rp 2.8 ~ Q Fundamental
Response Resistance Rp 25 - Q Overtone &
18 | Ageing At 5.0 +5.0 106 After burn-in over &
t yRars
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 24
o | Limits X
No. Characteristics Symbol i Mo, Urit Remarks

1 | Resonance Frequency fy 29.6296 MHz

2 | Reference Temperature Ts +38 44 °C

3 | Overtone Order . Fundamental

4 | Load Capacitance Oy @ pF

& | Rated Drive Level Py 0.1 mw

& i Frequency Adiustment At -10 +10 108 AL T, °C
Tolerante f

7 | Resonance Resistance Ry 2.5 15 Q QOver Ty, °C and drive

level

8 | Frequency Varation Af -30 +30 10-6 From frequency
with Temperature f measured at T, °C
over Tay

9 | Hesistance Variation aR -10 +10 Yo From resistance
with Temperature R or measwed at T, *C
over Ty 15 +15 Q ¥R < 100

10 | Operating Temperature Top ) + 80 C
Range

11 | Frequency variation Af 1.0 +1.0 108 From Pgy = 0.025mW
with Drive Leve! f 10

PSE = 3.2mW

12 | Resistance variation AR Not applicabile Ya
with Drive Level R

13 | Motional Inductance Ly 2.8 - mH

14 | Motional Capacitance Cy Not applicable t

15 | Static Capacitance Cy - 5.0 pF

16 | Q Factor Q 80 (00 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance to Rp/R 41 - range:  § -BOkHz
Resonance Resistance 1o

o f{ + S{}XH/
Response Hesistance Rp 30 Q Dvertone 3
18 | Ageing At 301 +3.0 1056 Per year after burn-in
f
19 | Terminal Length L Figure 2 i
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 25

e Lirmits Ny

No. Characteristics Symbol i Mo, Unit Remarks

1t | Resonance Frequency f; 32.0 MHz Synthatic swapt,
Premium Q

2 1 Reterence Temperaturg Ty +23 +37 0 Inflection temp. point

3 | Qvertone Order - 3 AT cut

4 | Load Capacitance Ce @ pF

5 | Hated Drive Lavel Po 0.1 mw

B8 1| Frequency Adjustment Af -10 +10 106 AT, 0
Tolarance f

7 | Resonance Resistarce R, - 30 Q Over Ty, *C

8 | Frequency Varigtion Af ~10 +10 104 From frequency
with Temperature f measured at T, °C
over Tgp One measurement

each 2.5°C

8 | Resistance Variation AR 10 +10 % From resistance
with Temperature R measured at T, °C
over Ty,

10 | Operating Temperature Tog -20 +70 e
Range

11 | Frequency variation Af Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable %%
with Drive Level R

18 | Motional Inductance g Not applicable m

14 | Motional Capacitance G4 Not applicatde i

15 | Static Capacitance Cy - 7.0 pF

16 | Q Factor Q Not applicabis “

17 | Ratio of Unwanted: I the frequency
Response Resistance to range:  §, -10%
Resonance Resistance Rp/R o

or 21 - f+10%
Response Impedance to ZplR
Resonance Resistance
18 | Ageing Af 5.0 +5.0 10-6 After burn-n and per
f yaar
19 | Terminal Length L Figure 2 T
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 26

- Limits .
No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Frequency f 14.7458 Mz

2 | Reference Temperature Ty +23 27 *C

3 | Overtone Order - Fundamental AT out

4 1 lLoad Capacitance Cy ot pF

5 | Hated Drive Level P, 04 mw

B8 | Frequency Adjustmaent af ~1Q +10 106 AT, *C
Tolerance f

7 | Resonance Raosistance R, 3.0 15 £ Over Ty, *C

8 | Frequency Variation Af -25 +25 108 From frequency
with Temperature f measured at T, °C
over Ty

9 | Resistance Variation AR -t +10 Q From resistance
with Temperature 2 measured at T, °C
over Ty

10 | Operating Temperature Top -55 | +105 *C
Range

11 | Frequency variation At Not applicable 108
with Drive Level §

12 | Resistance variation AR Not applicable Y
with Drive Level R

13 | Motional Inductance Ly Not applicable mh

14 | Motional Capacitance Gy Not applivable i

15 | Static Capacitance Gy - 7.0 pF

16 | Q Factor Q 80 000 . -

17 | Ratio of Unwaniad: in the frequency
Response Resistance 10 range: 1, -200kHz
Resonance Resistance RpH o

oy 21 . §, + 200k Hz
Hesponse Impedance to ZpliR
Resonance Resistance
18 | Ageing Af 207 4290 106 Per year after burrein
§
18 | Terminal Length L Figure 2 mim
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 27
No Characteristics Symbaol LIS Unit Raemarks
’ Y i Min. Max. -

1 | Resonance Frequency i 12.85 Mtz Parallel regsonance

2 | Reference Temperature Ta +23 +27 °C

3 | Overone Order - Fundamental AT cut

4 | Load Capacitance Gy 32 pF

§ | Rated Drive Level Pq 0.5 mw

8 | Frequency Adjustment Af -10 +10 106 At T, *C
Tolerance f

7 | Resonance Resistance R, - 25 £ AT, °C

B | Frequency Varigtion At 10 +10 106 From frequency
with Temperature f measured at T, °C
over Toy

9 | Resistance Variation AR -50 +50 Yo From resistance
with Temparature R measured at T, °C
over Ta,

10 | Operating Temperature Top -30 +70 *C
Range

11 | Frequency variation af Not applicable 106
with Drive Level f

12 | Resistance variation AR 25 + 25 Ya From Pgy = 0.05mW
with Drive Level R o

Pgz = D.2mW

13 | Maotional Inductance Ly 27 33 ik

14 | Motional Capacitance Cy 5.04 818 fF

18 | Static Capacitance Co - 4.0 oF

16 | Q Factor Q 30 600 -

17 | Ratio of Unwanted: in the frequency
Response Hesistance o range.  fi -B00kHz
Resanance Resistance Rp/R 10

or 2:1 . fi +BO0kHz
Response Impedance 1o EpiiR
Resonance Resistance
18 | Ageing af -10 +10 106 After burn-in over 10
f yoars
19 | Termingal Length L Figure 2 miet
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORBMATION
TYPE VARIANT NO. 28
e ) Limits . e
No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Fragquency f 4.096 Mz

2 | Reference Temperature To e +28 G

3 | Overtone Order - Fundarmental

4 | Load Capacitance Cy 25 pF

5 | Rated Drive Levsl P 0.2 i

8 | Frequency Adjustment At -10 + 10 106 At T, C
Tolgrance f

7 | Resonance Resistance R, - 75 £ Qver Toy °C

8 | Frequency Varigtion At -50 +50 106 From frequency
with Temperature § measured at T, °C
over Ty

g | Resistance Variation AR Not applicable %
with Temperature R
over Top,

10 | Operating Temperature Teog 55 | +100 g
Range

11 | Frequency variation At Not applicable 106
with Drive Level H

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance L1 313 348 m

14 | Motional Capacitance Cy 4.34 4.82 F

18 | Btatic Capacitance Cy 1.5 2.0 pF

16 | Q Factor Q  p30000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  f ~100kHz
Resonance Resistance Rp/iR 10

of 10:1 - fi+ 100kHx
Response impedance o 1ZpIR
Resorance Resistance
18 | Ageing At -10 +10 148 2 yoars at rated drive
f tevel
19 | Terminal Length L Figure 2 mn
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 29
. . o Limits . )
N, Characteristics Symbod i Mo, Unit Hemarks

1 | Besonance Frequency f, 31.898305 MiHz

2 | Reference Temperature Ty +23 +27 ¥

3 | Overtone Order 3

4 | Load Capacitance O @ pF

5 | Rated Drive Level Py 0.1 mw

6 | Frequancy Adjustment Af -10 |+ 10 106 AT, *C
Tolerance f

7 | Resonance Resistance Ry - 50 G At T, °C

8 | Frequency Variation af -10 +10 108 From freguency
with Temperature f meaasured at T, “C
over Toy

9 | Resistance Variation AR ~10 +10 % From resistance
with Temperature R measured at T, °C
ovar Tgp

10 | Operating Temperature Tan -20 + 80 °C
Range

11 | Frequency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %o
with Drive Level R

13 | Motional Inductance Ly Not applicable mH

14 | Motional Capacitance Cy Not applicable iF

158 | Static Capacitance Cy . 7.0 pF

18 | Q Fagtor Q 50 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance to rangs: T, -200kHz
Resonance Resistance Rp/R o

or 21 f, + 200kHz
Response impedance to IZpiR
Resonance Resistance
18 | Ageing At ~1.0 +1.0 106 After burn-in per year,
H
19 | Terminal Length L Figure 2 mim
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 30

o Limits N .
No. Characteristics Syrmbol i Mo Linit Romarks

1 | Resonance Frequency fy 74.801812 bz

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order - 3

4 1 Load Capacitance Gy w0 pF

5 | Ratad Drive Lovel Pa 0.1 mw

8 | Frequency Adjustment At ~10 +10 106 AL T, °C
Tolerance §

7 i Resonance Resistance R, - 50 £ AT, 0

8 | Frequency Variation Af 4.0 +80 106 From frequency
with Temperature f measured at T, °C
over Tgg

8 | Resistance Variation AR ~20 +20 % From resistance
with Temperature R measured at T, °C
over To{;

10 | Operating Temperature Top -25 +70 O
Range

11 | Frequency variation Af Not applicabie 108
with Drive Level f

12 | Resistance variation AR Mot applicable %
with Drive Lovel R

13 | Motional Inductance Ly 6.5 - mb

14 | Motional Capacitance Gy Not applicable F

15 | Static Capacitance Cy - 5.0 pF

18 | Q Faclor Q 90 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistancs 1o range:  f, -7482kHz
Resonance Resistance Rp/R 0

or 2:1 . f, + 7483kHx
Response impedance 1o 1Zpi/R
Resonance Resistance
18 | Ageing Af -3.0 +3.0 106 After burn-in, first vear.
H 5.0 +5.0 Over 10 years
19 | Terminal Length L Figure 2 mm
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No. 3501/008 IBSUE &
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 31
} e ) Lirnits ,
No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Frequency f 78.217213 MHz

2 | Reference Temperature Ty + 20 + 30 0

3 | Overtone Order - 3

4 | Load Capacitance Gy 4 pF

5 | Ratad Drive Lovel Py .1 mw

6 | Frequency Adjustment &t -10 +10 106 At T, °C
Tolerance f

7 | Resonance Resistance R, - 50 Q AT °0

8 i Fregquency Variation al -8.0 +9.0 10-6 From frequency
with Temperature f measured at T, °C
over Tuy

9 | Resistance Variation AR 20 +20 Yo From resistance
with Temperature R measured at Ty °C
over Tgg

10 | Operating Temperature Top ~20 +70 '

Range

11 | Frequency variation Af Not applicabls 106
with Drive Level f

12 | Resistance variation AR Not applicable Y
with Drive Level R

13 | Motional Inductance Ly 8.5 - mh

14 | Mational Capagcitance Cy Not applicable iF

15 | Static Capacitance Cy - 5.0 pF

16 | Q) Factor Q g0 000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  f, ~78R8kHx
Resonance Resistance RpHR to

or 21 - fp + 7B22kiz
Response Impedance 1o EpiR
Resonance Resistance
18 | Ageing Af 301 +3.0 106 Abter burn-in, first year.
f 5.0 +5.0 Over 10 years
19 | Terminal Length L Figure 2 mrn
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No. 3501/008 ISBUE 8
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 32
No. Characteristics Symbol - Limiis Unit Remarks
Min. Max.
1 | Resonance Freguency £ B1.66687 Mz
2 | Reference Temperature Ta + 65 +75 0
3 | Owvertone Order - 3
4 | lLoad Capacitance G 2 pF
§ | Rated Drive Level Py 0.1 W
& | Frequency Adjustment at 10 +10 106 AL T, *C
Tolerance f
7 | Resonance Resistance A, - 40 Q ATy °0
8 | Frequency Variation At Not applicable 108
with Temperature f
over Top
9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R measured at T, °C
over Ty,
10 | Operating Temperature Top -20 +70 °C
Range
11 | Frequency variation At Not applicable 106
with Drive Level f
12 | Resistance variation AR Not applicable %
with Drive Lavel R
13 | Motional Inductance Ly 2.0 - i
14 | Motional Capacitance Cy Not applicable F
15 | Static Capacitance Co - 5.0 pF
16 | Q Factor Q 70 000
17 | Ratio of Unwanted: In the fraquency
Raesponse Resistance to range:  §, -8166kHz
Resonance Resistance Rp/R 10
or 211 - f. + 8166kHz
Response impedance to (ZptR
Resonance Resistance
18 | Ageing At -3.0 +3.0 106 After burrein, first year,
f -5.0 +5.0 Over 10 yoars
19 | Termingl Length L Figure 2 Tn
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No. 3501/008 IBSUE B

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 33

. o Limits . o
No. Characteristics Bymbol i Mo Linit Remarks

1 i Resonance Freguency f; 81.800766 MHz

2 | Reference Temperalure Ta + 65 +75 °0

3 | Overtone Order - 3

4 i Load Capacitance C w0 pF

& | Rated Drive Level Py 0.1 W

8 | Frequency Adjustment At -10 +10 106 AT, %0
Tolerance 1

7 | Besonance Resistance R - 40 & At T, °C

& | Freguency Variation At Not applicable 106
with Temperature f
over Ty

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R measured at T, °C
over Top

10 | Operating Ternperature Top -20 +80 G
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.0 - il

14 | Motional Capacitance Cy Not applicable fF

18 | Static Capagitance Gy - 50 pF

18 10 Factor Q 70 000 - -

17 | Ratio of Unwanted: I the frequency
Response Resistance to range: §, -8180kHz
Resonance Resistance Rp/R 1o

of 2:1 . fr + 8180kHz
Response impedance {0 iZpiiR
Resonance Resistance
18 | Ageing af -3.0 +3.0 16 Aftar burmn-in, first year.
f 5.0 +5.0 Over 10 years
18 | Terminal Langth L Figure 2 mm
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No. 3801/008 ISSUE 5

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 34

o Limits . "
Na. Characteristics Symbol e Max. Linit Rermarks
1 | Rasonance Frequency fe 390.8639921 Mz
2 | Refarence Temparatura Ty +20 +30 *C
3 | Overtone Qrder - 85
4 | Load Capacitance CL E2 pF
5 | Rated Drive Level Py 04 mw
8 | Freguency Adjustment Af ~10 +10 108 AT, °C
Tolerance f
7 | Resonance Resistance R, - 50 ) At T, 0
8 | Frequency Variation Af ~8.0 +38.0 10-8 From frequency
with Temperature f measurad at Ty °0
over Top
g9 | Resistance Variagtion AR -20 +20 Pa From resistance
with Temperature H measured at T, °C
Qver TQ{}
10 | Operating Temperature Top -25 +70 0
Range
11 | Frequency variation Af Not applicable 106
with Drive Level f
12 | Resistance variation AR Nat applicable Y
with Drive Level R
13 | Motional Inductance Loy 6.5 ~ mH
14 | Motional Capacitance G4 Not applicable fF
15 | Static Capacitance C, - 3.0 pF
18 | Q Fagtor 9 80 000
17 | Hatio of Unwanted: It the frequency
Response Resistance 1o range:  f, -9000kHz
Resonance Resistance Rp/R e}
ar 2:1 - f, + BOO0OkHz
Response Impedance o 1ZpiR
Resonance Resistance
18 | Ageing At 501 +50 106 After burn-in and 10
H yesrs
18 { Terminal Length L Figure 2 o
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No. 3501/008 ISSUE

5

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 35

o X Limits .
No. Characteristics Symbol i Mo, Unit Remarks

1 | Resonance Frequency £y 85.412668 Mz

2 | Reference Temperature Ts +59 +71 °G

3 | Overtone Order - 5

4 1load Capacitance Cy w pF

5 | Rated Drive Level Pa 04 mw

§ | Frequency Adjustment Af -5.0 +5.0 106 At T, *C
Tolerance f

7 | Resonance Resistance Ry . 45 Q At T, °C

8 | Frequency Variation At 2.0 +2.0 106 From frequency
with Ternperature f measured at T, *C
over Ty,

g | Resistance Variation AR -20 +20 Yo From resistance
with Temperature R measured at T, °C
over Tag

10 | Operating Temperature Top -58 + 71 °C
Range

11 | Frequency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance Cy Not applicable {F

15 | Static Capacitance Cq - 7.0 pF

16 | Q Factor Q 70 000 . -

17§ Ratio of Unwanted:

Response Resistance o
Hasonance Resistance Bp/R
or 21 -
Response Impedance to {ZpiR
Resonance Resistance
18 | Ageing At -1.0 +140 108 After burnin and 10
H years
19 | Terminal Length L Figure 2 rom
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No. 3501008 IS5UE B

TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 38

o e Limitg . "
N, Characteristics Symbol YTy Mo, Unit Remarks

1 | Resonance Frequency f; 140.0 MHz

2 | Reference Temperature Ta + 23 +27 G

3 1 Overtone Order - 5

4 |load Capacitance Cy £ pF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment af <10 +10 106 At Ty °C
Tolerance f

7 | Resonance Resistance =N g 70 £ AL T, 0

& | Frequency Variation Af -15 +15 106 From frequency
with Temperature f measured at T, *C
over Top

8 | Resistance Variation AR -20 + 20 Yo From resistance
with Temperature R measured at T, °C
over T(}Q

10 | Operating Temperature T -20 +70 G
Range

11 | Freguency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance La Not applicable i

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capacitance Cq 0 7.0 pF

16 | Q Factor Q 70 000 -

17 | Ratio of Unwarted: in the frequency
Response Resistance to rangs:  f -200kHz
Resonance Resistance RpiR 10

or 21 - fr + 200kHz
Response Impedance to IZpiiR
Resonance Resistance
18 {Ageing Af ~3.0 +3.0 16 After bum-in, per year
f
19 | Terminal Length L Figure 2 mm
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No. 3501/008 ISSUE 5
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 37
i ; Limits . "
No. Characteristics Symbal YT M. Unit Remarks

1 | Resonance Frequency f; B1.544502 Mz

2 | Reference Temperalure Ta + 62 +72 G

3 | Ovartone Order - 3

4 | Load Capacitance Cy w pF

& | Rated Drive Level Ps 0 mw

8§ | Frequency Adjustment At -0} +10 106 At T, *C
Tolerance f

7 | Resonance Resistance R, - 4D Q At Ty °C

8 | Frequency Variation At Not applicable 106
with Temperature f
over Ty

8 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at Ty °C
over Ty -2.0 +2.0 &

10 | Operating Temperature Top 20 + 80 °C
Range

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly 2.0 - mik

14 | Motional Oapacitance Cy Mot applicable iF

15 | Static Capacitance Co 0 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Hesistance 1o range:  f, -8100kHz
Resonance Reasistance Rp/R 1o

or 21 - f + 8100kHz
Hegponse Impedance {o ZptiR
Resonance Resistance
18 | Ageing Af 3.0 +30 108 After burndn, over 10
f years
18 | Termingl Length L Figura 2 mm
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No. 3501/008 BEUE S
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 38
- - Limits ;
No. Characterishics Symbol i Mo, Unit Ramarks

1 | Resonance Frequency i 81.632653 Mz

2 | Reference Temperature Ta +60 +70 C

3 | Overtone Order . 3

4 | Load Capacitance O @ pF

5 | Rated Drive Level Py 0.1 mw

5 | Frequency Adjustment At 40 +10 108 ATy 0
Tolerance f

7 | Resonance Resistance R, - 40 Q AT, °C

8 | Frequency Variation At Not applicable 10-6
with Temperature f
over Tgp

9 | Resistance Variation AR -20 +20 %% From resistance
with Temperature R or measurad at Ty °C
over Tag 2.0 +20 £

10} Operating Temperature Ton -20 +80 “C
Range

11 | Frequency variation At Mot applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable o
with Drive Level =

13 | Motional Inductance Ly 2.0 - miH

14 | Motional Capacitance o Not applicable (13

15 | Btatic Capacitance Cq 0 5.0 pF

16 | Q Factor 0 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistanca to rangs:  § -B1683kHz
Resonance Resistance Rp/R o]

or 21 - f, + 8163kHz
Response Impedance 1o ZpiiR
Resonance Resistancs
18 | Ageing Af -3.0 +3.0 108 After burn-in, first yaar,
f 5.4 +5.0 Ower 10 years
19 | Terminal Length L Figure 2 mm
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ESCC Detall Specilication
No. 3501008 IBSUE &

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 38

, . . Limits - o
No. Characteristics Bymbol YTy Moo, Unit Remarks

1 | Resonance Freguengy fi 20 Mz

2 | Reference Temperature Ty +23 +27 0

3 | Qvertone Qrder - Fundamantal

4 | Load Capacitance Ci 32 pF

5 | Rated Drive Level Py 0.1 mw

6 | Frequency Adjustrment At -10 +10 106 At Ty °C
Tolerance f

7 | Resonance Hesistance R - 30 {2 Qver Ty,

8 | Freguency Variation Af -20 +20 10-6 From fraguency
with Temperature f measured at T, °C
over Tgy

g | Regigtance Variation AR -1 +10 % From resistance
with Temperature R or oY measured at T °C
over Top -20 +20 Q

10 | Qperating Temperature Top -30 + 70 °C
Hange

11 | Freguency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %o
with Drive Level R

13 | Motional Inductance Ly Not applicable i

14 | Motional Capacitancs Cy Not applicable iF

15 | Static Capacitance G . 7.0 oF

16 | Q Factor Q 80 Q00

17 | Ratio of Unwantad: in the frequency
Hasponse Resistance 1o range:  f; -200kHz
Resonance Resistance Ry/R o]

or or 21 - i+ 200kMz
Response Impedance (o [ 1R
Resonance Reasistance

18 | Ageing af 2010 +2.0 106 Per year after Bum-in.

¥

18 | Terminal Length L Figure 2 mm
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&
No. 3501/008 ISSLE &
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 40
~ ST Limits . o
No. Charactenstics Syrmbol Y. Mor Unit Remarks

1 | Resonance Frequency f, 83.133333 MHz

2 | Refersnce Temperature Ta + 60 +70 =G

3 | Qvertone Order - 3

4 | Load Capacitance Cy 0 oF

5 | Rated Drive Level 2N 0.1 mw

& | Frequency Adjustment At ~10 + 10 106 M Ty °0
Tolerance f

7 | Resonance Resistance R, - 40 & At T, °C

8 | Frequency Variation Af Not applicable 106
with Temperature f
over Top

9 | Besistance Variation AR -20 +20 % From rasistance
with Temperature R measured at T, °C
Ry Arap

10 | Operating Temperature Top -25 +80 e
Range

11 | Frequency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Y
with Drive Level R

13 | Motional Inductance Ly 2.0 - mi

14 | Motional Capacitance Cy Not applicable =

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance 1o range:  §, -B00kHz
Resonance Rasistance R/R 1o

or or 241 - f; + BOOkHz
Response impedance 1o 2R
Hesonance Resistance
18 | Ageing At 5.0 +*5.0 106 13 years after Burn-in
H - BExterpolated
19 | Terminal Length L Figure 2 iy
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No. 3501/008 BRUE 6
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG 41
e Limnits ; . o
No. Characterigtics Symbol Yy Mo Unit Remarks

1 | Resonance Frequency f 18.0 Mz

2 | Reference Tempsraturg Ta +23 +27 C

3 | Overtona Qrder - Fundamental

4 | Load Capacitance Cy. 30 pF

5 | Rated Drive Levsl By 0.1 mw

6 | Frequency Adjustment 51 10 +10 106 AT, °C
Tolgrance {

7 | Resonance Hesistance R 20 2 Over Ty,

8 | Frequency Varigtion Y <30 +30 10-6 From frequency
with Temperature f measurad at T, *C
over Tgy

8 | Resistance Variation AR Not applicable Yo
with Temperature R
over Ty

10 | Operating Temperature Teon -22 +80 °C
Range

11 | Frequengy variation Af Not apphcable 106
with Drive Level H

12 | Resistance varigtion AR Not applicable %
with Drive Level H

13 | Mational Inductance Ly Naot applicable i

14 | Motional Capacitance G Not applicable fF

15 | Siatic Capacitance Co Not applicable pF

16 | Q Factor Q Not applicable

17 | Ratio of Unwanted:

Rasponse Hesistance to
Resonance Resistance RyR
or or Not applicable
Response impedance 10 yiiR
Resonance Resistance
18 | Ageing At -30 +30 106 Per year after Burn-in
H
18 { Terminal Length L Figure 2 mm
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o
No. 3501/008 ISSUE 6
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYRE VARIANT NO, 42
Limits
No. Characteristics Symbol Uniy Remarks
M, Mlant.

1 | Resonance Frequency fr 20.0 MHz

2 | Reference Temperature Ts +23 +27 e

3 | Qvertone Order - Fundamental

4 | Load Capacitance Cy w0 pF

5 | Rated Drive Level Py G.1 oW

B | Frequency Adjustment Af - 10 +10 19-6 AL T °C
Tolerance f

7 | Resonance Resistancs =9 30 £ At T, °C

8 | Freguency Variation At ~100 + 100 10-8 Fram frequency
with Tempsraturs f measured at T, °C
aver Tgp

9 | Resistance Varigtion AR - 20 +20 Yo From resistance
with Temperature R of or measured at T, °C
over Ty, ~-2.0 +2.0 ¢ fHR=100

10 | Operating Temperature Top - 30 +85 °C
Range

11 | Frequengy variation At Not applicable 10-6
with Drive Level f

12 | Resistance varigtion AR Not applicable Yo
with Drive Level =

13 | Motional Inductance Lo Mot applicabls i

14 | Motional Capacitance Gy Not applicable Ha

15 | Static Capacitance Gy - 7.0 pF

16 | Q Faclor Q 100 000 - -

17 | Ratio of Unwanted; in the frequency
Response Resistance o range:  f,—~ 200kHz
Resonance Resistance RyR to

or or 21 f + 200kHz
Response Impedance to 1Z4R
Resonance Resistance
18 | Ageing Af -2.0 +2.0 106 Per year after Burn-in
H
19 | Terminal Length L Figure 2 ram




ESCC Detail Specification

PAGE B85

No. 3501/008 ISSLE 6
TABLE {{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 43
Lirdits
No. Characteristics Symbol Unit Remarks
Min, M.
1 | Resonance Frequency fr 83.312841 Mz
2 | Reference Temperaiure To + 20 +30 °0
3 | Overtone Ordar - 3
4 | Load Capacitance Cy o pF
5 | Rated Drive Leval Py 041 m
& | Frequency Adiustment Af ~10 +10 108 AT, °C
Tolerance f
7 | Hesonance Resistance R, “ 50 Q At T, *C
& | Frequency Variation At 0 +9.0 10-86 FromT -2510 +10 °C
with Temperature f -3.0 +4.0 From T +1010 +50 *C
over Ty - 8.0 D From T +50 10 +70 *C
g9 | Resistance Variation AR ~ 20 +20 Y% From resistance
with Temperature R measured at Ty, °C
over Ty
10 | Operating Tempsrature Top - 25 +70 C
Range
11 | Frequency variation At Not applicable -8
with Drive Level i
12 | Resistance varation AR Not applicable R
with Drive Level R
13 | Motional Inductance Ly 2.0 - mH
14 | Motional Capacitance Cy Not applicable F
15 | Static Capacitance Cy - 5.0 pF
16 | Q Factor Q 70 000
17 | Rativ of Unwanted: in the frequency
Respaonse Hesistance to range: -~ 8381kHz
Resonance Resistance R/R to
or ar 21 ~ £ * B33 1kHz
Response mpedance to 1ZpiR
Resonance Resistancs
18 | Ageing Af - 3.0 +3.0 108 10 years after Burn-in
f +Ageing of 720 hours
18 | Terminal Length L Figure 2 mm
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 44
Limits
No. Characteristics Symibol Lnit Remarks
Min, EYS

1 | Resonance Frequency fr 83.318257 Mz

2 | Reference Temperature Ta + 20 +30 °C

3 | Overtona Order . 3

4 | Load Capacitance Gy « oF

5 | Rated Drive Level P 0.1 mw

6 | Frequency Adustment Af =10 +10 10-6 AT, °C
Tolerance f

7 | Resonance Resistance B - 50 £ AT, %0

8 | Frequency Variation Af 0 +8.0 106 {FromT ~2510 +10 °C
with Temperature f -98.0 +9.0 From T +10 10 +50 °C
over Tgp ~8.0 O FromT +80 10 +70 *C

g | Resistance Variation AR - 20 +20 Ya From resistance
with Temperature B measured at T, *C
over Toy

10 | Operating Temperature Top - 25 +70 G
Hange

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Nat applicable Yo
with Drive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance £y Not applicable 3

15 | Btatic Capacitance Co - 50 pF

16 | Q Factor G 70 000 “ -

17 | Ratio of Unwanted: in the frequency
Responge Reasistance to range: 1~ B8331kHz
Resonance Resistance Ry/R to

or of 201 - f,+ B331KkHz
Response impedance to 1ZlR
Resonance Resistance
18 | Ageing At -3.0 +3.0 1086 10 years after Burn-in
f + Ageing of 720 hours
18 | Terminal Length L Figure 2 rmm
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No. 3501/008 ISSUE 5
TABLE 1{2) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 45
Limits
No. Charactaristics Symibol Unit Remarks
Min. Max.

1 | Hesonance Frequency £y B3.319672 Mtz

2 | Reference Temperature T +20 +30 °C

3 {Overtone Qrder - 3

4 | Load Capacitance Oy * pF

5 | Rated Drive Lovel Pa 04 mwW

B | Frequency Adjustment At - 10 +10 1086 At T, *C
Tolerance f

7 | Resonance Resistance R, - 50 {1 AT, ?C

8 | Freguency Variation At 0 +9.0 10-4 FromT «25810 +10 °C
with Termperature f ~8.0 +8.0 From T +101 +50*C
over YQ;:} - 9‘(} 0 ?l’ﬁm T *5{} 0] *70 OC

9 | Resistance Variation AR - 20 +20 % From resistance
with Temperature R measured at Ty, °C
aver To,

10 | Operating Temperature Top ~25 +70 *{

Hange

11 | Frequency variation At Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable s
with Drive Lovel =]

13 | Motional Inductance Lq 2.0 mi

14 | Motional Capacitance Oy Not applicable H

18 | Static Capacitance Co . 5.0 pF

16 | G Factor Q 70 Q00 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance o range:  f - 8331kHz
Resonance Resistance Ry/R to

or ar 21 - f, + 833 1kHz
Hesponse Impedance {o 2R
Resonance Resistance
18 | Ageing af ~ 3.0 +3.0 10-¢€ 10 years after Burn-in
f + Ageing of 720 hours
19 | Terminal Length L Figure 2 mm
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No. 3501/008 WSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATICN
TYPE VARIANT NGO, 46
Limits
No. Charactaristics Symbaol Unit Hemarks
Mirt, Mlanx,

1 | Resonance Fraquency t 83.326503 M

2 | Reference Temperature T +20 +30 °G

3 | Qvertone Order 3

4 i Load Capacitance G v pF

& | Rated Drive Lovel Py 0.1 mw

6 | Frequency Adjustment At ~10 +10 10-86 At T, °0
Tolerance f

7 | Resonance Resistance R » 50 {1 AT, °C

8 | Frequency Variation At 0 +8.0 108 FromT ~25t +10*C
with Temperature f -3.0 +9.0 From T +10to +50 °C
over Top ~9.0 0 FromT #5010 +70 °C

g | Resistance Variation AR - 20 +20 Yo From resistance
with Temperature R measured at T, *C
over Topn

10 | Operating Temperatwre Top - 25 + 74 0
Range

11 | Frequency variation St Not applicable 10~ 6
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.0 - m

14 | Motional Capacitance Cy Not applicable i

15 | Static Capacitance Co . 8.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratie of Unwanted: in the frequency
Response Resistance 1o range:  f— 8332kHz
Resonance Resistance Ry/R to

of or 2:1 . f, + B332kHz
Reasponse impedance to (ZlR
Rasonance Resistance
18 | Ageing A% ~3.0 +3.4 108 10 years after Burndin
f + Ageing of 720 hours
19 | Terminal Length L Figure 2 o
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No. 35017008 ISSUE 6
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 47
Limits
Nao, Characteristics Symbol Unit Remarks
Min, Max.

1 | Resonance Frequency f, 83.340164 i o

2 | Reference Temperature Ta +20 +30 °C

3 1 Overtone Order - 3

4 | Load Capacitance Cp o pF

5 | Rated Drive Level Py 0.1 mw

6 | Frequency Adjustment Af ~10 +10 10-6 AT, °C
Tolerance f

7 | Resonance Resistance B - 50 £ At T, °C

8 | Frequency Variation At 0 +4.0 108 FromT =25t +10 °C
with Temperature { - 9.0 +8.0 From T +10t0 +50 °C
over Ty ~-8.0 o From T +50 0 +70 °C

8 | Resistance Variation AR ~20 +20 % From resistance
with Temperature R measured at T, °C
over Ty,

10 | Operating Temperature Top - 25 +70 0
Range

11 | Frequency variation At Not applicable 1086
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional inductance Ly 2.0 ~ m

14 | Motional Capacitance Cy Not applicable F

186 | Static Capacitance Co . 5.0 pF

16 | 0 Factor Q 70 000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  f,—~ 8334kHz
Resonance Resistance By/R o

or oF 2:1 fo + B334kHz
Response impedance to 2R
Resonance Resistance
18 | Ageing At - 3.0 +3.0 10-6 10 years after Burn-in
{ + Ageing of 720 hours
18 | Terminal Length L Figure 2 e
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No. 3501/008 ISSLE &
TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 48
Limits
No. Characteristics Symbaol Unit Hemarks
Min, Max,

1 | Resonance Frequancy {; 83.346934 MKz

2 | Reterence Temperature To +20 +30 "G

3 | Overtone Order 3

4 | Load Capacitance o] » pF

5 | Rated Drive Level P, 0.1 mw

& | Frequency Adjustment At =10 +10 10-6 1AL T, °C
Tolerance f

7 | Resonance Resistance R . 50 Q At Ty °C

8 | Frequency Variation Af o | +9.0 10-8  |FromT ~2510 +10 °C
with Temperature f ~8.0 +8.0 From T +10t0 +50 °C
over Ty, ~8.0 0 From T +580 0 +70 °C

9 | Resistance Variation AR - 20 +20 Y From resistance
with Temperature R measured at T, °C
over Ty,

10 | Operating Temperature Top - 25 +70 G
Range

11 | Frequency variation At Not applicable 10-6
with Drive Level f

12 | Resistance varation AR Not applicable Do
with Drive Level R

13 | Motional Inductance Ly 2.0 - 1k

14 | Motional Capacitance Cy Not applicable tF

16 | SBtatic Capacitance Cq - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the fraquency
Response Resistance 1o range:  f,— B334kHx
Resonance Resistance RR to

of or 201 - f, + 8334kHz
Response impedance 1o 1ZVR
Resonance Resistance
18 | Ageing At ~3.0 +3.0 10-6 10 years after Burn-in
f + Ageing of 720 hours
18 | Terminal Length L Figure 2 mim
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 49
Limitg
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Resonance Frequengy £ 83.363825 Mtz

2 | Reference Temperature Te +20 +30 G

3 | Overtone Order 3

4 |Load Capacitance Gy s pF

5 | Rated Drive Level Pa 04 mw

8 | Frequency Adjustment At ~10 +10 10-8 At Ty °C
Tolerance f

7 | Resonance Resistance =8 - 50 Q At T, °C

8 | Frequency Variation At 0 +9.0 108 From T -2510 +10 °C
with Ternperature f - 8.0 +9.0 From T +10t¢ +50 °C
over Ty, - 9.0 0 FromT +5010 +70 °C

9 | Resistance Varigtion AR ~ 20 +20 s From resistance
with Temperature R measured &t T, *C
over Ty

10 | Operating Temperature Top - 25 +70 *C
Range

11 | Frequency variation At Not apphicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance Gy Not applicable iF

15 | Static Capacitance Cy - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Hatio of Unwanted: In the frequency
Response Resistance to range:  §~B338kHz
Resonance Resistance RyR o

or or 2:1 - fe + B33GkHz
Response Impedance 1o (ZpR
Resonance Resistance
18 | Ageing At ~3.0 +3.0 108 10 years after Burm-in
f + Ageing of 720 hours
19 | Terminal Length L Figure 2 T
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No. 3501/008 IB8UE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 80
Limits
No. Characteristics Symbol Unit Hemarks
Min. Max.

1 | Resonance Freguency £ 83.360656 Mz

2 | Reference Temperature Ty +20 + 30 e

3 | Overtone Order 3

4 | Load Capacitance Cy o0 pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustment At ~-10 +10 106 AT, 0
Tolgrance f

7 | Resonance Resistance Ry - 50 £ At T, *C

8 Fre@uancy Variation af 0 +9.0 106 FromT =251 +10 °C
with Temperature f ~8.0 +8.0 From T +10tc +50 “C
over Ty ~9.0 0 From T +50 1o +70 °C

g | Resistance Variation AR - 20 +20 % From resistance
with Temperature R reasured at T, °C
over Ty

10 | Operating Termperalure Top ~ 25 + 70 *G
Range

11 | Frequency variation At Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly 2.0 i

14 | Motional Capacitance Cy Not applicable F

15 | Static Dapacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  §,~B336kHz
Resonance Resistance Ry/R to

of or 21 - f, + B338kHz
Response impedance 1o 2R
Resonance Resistance
1B | Ageing At ~3.0 +3.0 -6 10 yoars after Burmn-in
f + Ageing of 720 hours
19 | Terminal Length L Figure 2 mm
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No. 3501/008 IB8UE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 51
Limits
No. Characteristics Symbol Unit Remarks
Min, Max.

1 | Resonarwe Frequency f 45.056 Mz

2 | Reference Temperature Ty +20 +30 G

3 | Overtone Order . 3

4 | Load Capacitance Cy & pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustrent At - 10 +10 10-8 At T, oC
Tolerance f

7 | Besonance Resistance R . 23 1) AT, "0

8 | Frequency Variation At 0 +8.0 10~-86 From T -25to +10 °C
with Temperature f ~83.0 +9.0 FromT +1010 +80 *°C
over Ty, ~49.0 0 From T +860 to +70 °C

g | Hesistance Variation AR ~ 20 +20 % From resistance
with Temperaturs R measured at T, *C
over Top

10 | Operating Temperature Top -~ 25 +70 =G
Range

11 | Frequency variation Af Not applicable 10~ &
with Drive Level f

12 | Rosistance varigtion AR Not applicable Yo
with Drive Level R

13 | Motional inductance Loy 8.0 - mH

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Co - 7.0 aF

16 | Q Factor Q 110 000 - -

17 | Ratio of Unwanted: In the frequency
Responsge Resistance 1o ranger  f, ~ 4500kH2
Resonance Resistance RyR to

or or 21 - f, + 4600kHz
Response impedance to 2R
Resonance Resistance
18 | Ageing At ~5.0 +85.0 106 10 years alter Bum-in
f
19 | Terminal Length L Figure 2 TRy
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No. 35017008 GRRE G
TABLE 1a) - TYPE VARIANT DETAILED INFOBMATION
TYPE VARIANT NO. 52
Limits
No. Characteristics Symbol Ursit Ramarks
Min. Max.

1 | Besonance Frequency ¥ 78247951 Mz

2 | Reference Temperature Ta +20 +30 °C

3 | Overtone Order - 3

4 1 Load Capacitance Oy * pF

§ | Rated Drive Level Py 0.1 oW

8 | Frequency Adiustment af 10 +10 106 AT, *C
Tolarance f

7 | Resonarce Resistance Ry - 50 84 AT, °C

8 | Frequency Variation % 0 +8.0 106 From T ~2510 +10 *C
with Temperature f ~8.0 +9.0 FromT +101to +80 °C
over Tgy, ~8.0 0 From T +50 1w +70 *C

9 | Resistance Variation AR ~20 +20 Yo From resistance
with Temperature R measured at Ty °0
over Ty,

10 | Operating Temperature Tews ~ 25 +70 G
Hange

11 | Frequency variation At Mot applicable 10-6
with Drive Level f

12 | Resistance variation AR Mot applicable %
with Drive Level R

138 | Motional Inductance Ly 6.5 - mH

14§ Motional Capacitance Cy Mot applicable H

15 | Siatic Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - .

17 | Ratio of Unwanted: In the frequency
Resgponse Resistance to range:  f,— 7824kHz
Resonance Hesistance RyR to

or or et - f, + 78R4kHz
Response impedance to 1Z.0R
Resonance Resistance
18 | Agsing af -5.0 +8.0 10-8 10 years after Bume-in
§
18 | Terminal Length L Figure 2 mm
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No. 3501/008 IBSLE 8
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 83
Limits
No. Characteristics Symbol Uni Hemarks
Mir. Max.

1 | Resonance Frequengy f, 78.213798 Mz

2 | Reference Temperature Teo + 20 +30 G

3 | Overtone Order - 3

4 | lLoad Capacitance G o pF

5 | Rated Drive Level P 0.1 W

& | Frequency Adjustment At ~10 +10 106 AT, C
Tolerance t

7 | Hesonance Resistance R - 50 & AT, °C

8 | Fregquency Variation At 0 +8,0 10-6 FromT -25t0 +10 °C
with Temperature f -840 +98.0 From T +10 o +50 °C
over Ty, - 8.0 0 From T +50t0 +70 °C

9 | Resistance Variation AR ~ 20 +20 e From resistance
with Temperature R measured at T °C
over Tyy

10 | Qperating Tempserature Top - 25 + 70 =G
Range

11 | Frequency variation & Not applicable 10-86
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance L 8.5 - ik

14 | Motional Capacitance Cy not applicable F

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 . -

17 | Hatio of Unwanted: in the frequency
Response Resistance to range:  f~7821kHz
Resonance Resistance RyR o

or oF 21 - f+ 7821kHz
Response Impedance 1o 1R
Resonance Resistance
18 | Ageing At - 8.0 +8.0 10-6 10 years after Burn-in
H
18 | Terminal Length L Figure 2 e
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 84
Lirmitg
No. Characteristics Symbol Unit Ramarks
Min. Max.
1 | Resonance Frequency 1A 78.227455 Mz
2 | Reference Temperalure Ta +20 +30 =G
3 | Overtone Order - 3
4 | Load Capacitance C % oF
5 | Rated Drive Level Pu N mw
& | Frequercy Adjustment At ~10 +10 135 AL T, *C
Tolerance t
7 | Hesonance Resistance Ry - 50 0 AT, *C
8 | Frequency Variation Af 0 +3.0 10-6 FromT ~25t0 +10 °C
with Temperature f ~2.0 +8.0 From T +10 10 +80 °C
over Teg ~9.0 0 From T +50 10 +70 *C
8 | Hesistance Variation AR -~ 20 +20 s From resistance
with Temperature R measured at T, *C
aver Ty
10 | Operating Temperature Top - 25 +70 G
Range
11 | Frequency variation Af Mot applicable 106
with Drive Level f
12 | Resistance variation AR Not applicable %o
with Drive Level R
13 | Motional Inductance Ly B.5 mh
14 | Motional Capacitance iy Mot applicable fF
15 | Static Capacitance Cy . 5.0 pF
16 | Q Factor Q 70 000 - =
17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  §,—7822kHz
Resonance Resistance RyR 0
or or 21 - fe + 7TB22kHz
Response impedance 1o 1R
Resonance Resistance
18 | Ageing At -850 +5.0 10-6 10 years after Burn-in
f
18 | Terminal Length L Figure 2 mm
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No. 3501/008 IBSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 85
Limits
Na. Characteristics Symbol Unit Remarks
Mirt, Max,

1 | Resonance Frequenoy f; 78.220628 MHz

2 | Refersnce Temperature To +20 +30 °C

3 | Overtone Order - 3

4 | Load Capacitance Gy @ pF

8§ | Rated Drive Level Py o1 mw

) | Fraquency Adjustment Af =10 +10 -8 At Ty, °C
Tolerance f

7 | Resonance Resistance R . 50 4 AT, *C

8 | Frequency Variation Af 0 +9.0 10-6  |From T ~25t0 +10 *C
with Temperature f - 9.0 +9.0 From T +10 1o +580 °C
aver Tg, -9.0 0 Fram T +50to +70 *C

9 1 Resistance Variation AR ~20 +20 Yo From resistance
with Temperature 24 measured at T °C
over To,

10 | Operating Temperature Top - 25 +70 °C
Range

11 | Frequency variation Af Not applicable 10-6
with Drive Level f

12 | Hesistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Industance Ly 8.5 - mt

14 | Motional Capacitance Cy Not applicable fF

18 | Static Capacitance Co - 540 pF

16 | Q Factor Q 70000 « -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  § - 7822kHz
Resonance Resistance RyR 0

or or 21 - fp +7822kHz
Response Impedance 1o IR
Resonance Resistance
18 | Ageing A% ~5.0 +5.0 108 10 years after Burn-in
f
18 | Terminal Length L Figure 2 mm
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No. 3501/008 ISSUE - 5
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 56
Limits
Na. Characteristics Syrabol Urit Remarks
Min, Max,

1 | Resonance Fregquency f; §1.588687 M

2 | Reference Temperature To + 62 +72 e

3 | Overtone Drder - &

4 | Load Capacitance Cy 2 pF

5 | Rated Drive Level Py 0.1 mwW

6 | Frequency Adjustment At =10 +10 10 -4 AT, °C
Tolerance f

7 | Resonance Resistance R, - 45 2 MT,*C

& | Freguency Varation At Not applicable 106
with Termperature H
over TDD

9 | Resistance Variation AR - 20 +20 % From resistance
with Temperature R measured al Ty °C
over Ty

10 | Operating Temperature Top - 20 + B0 G
Range

11 | Frequengy varistion At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applivable %o
with Drive Level R

18 | Motional Inductance Ly 8.0 mH

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance L - 50 iF

16 | Q Factor G 70 000 “ -

17 | Ratio of Unwanted: Int the fraquency
Response Resistance to range: - 816BkHz
Resonance Resistance HyR to

or or 21 . fy + 8166kHz
Response Impedance 1o R
Resonance Resistance
18 | Ageing Af ~30 +3.0 10-8 1D years after Burn-in
f + Ageing of 500 hours
19 | Terminal Length L Figure 2 mm
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No. 3501/008 BOUE &
TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 57
Limits
No. Characteristics Symbol Lint Remarks
Min. hMax.

1 | Besonance Fraquency f 121.714286 M-z

2 | Reference Temperaturs Ty +23 + 27 G

3 | Overtone Crder 5

4 | load Capacitance Cy o0 pF

5 | Rated Drive Lovel P 0.1 mw

8 | Frequency Adjustment Af =10 +10 106 AT, °C
Tolerance f

7 | Resonance Resistance R, - 50 Q At T, *C

B | Frequency Variation At -8.0 +8.0 106 From frequency
with Temperaturg H measured at T, *C
OVQr TQL\

g | Resistance Variation aR - 20 +20 % From resistance
with Temperature R measured at T, °C
over Tgg

10 | Operating Temperature Top ~20 +70 *C
Range

11 | Frequency variation At Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Nat applicable %
with Drive Level R

13 | Motionat Inductance La Mot applicable mH

14 | Motional Capacitance Gy Not applicable F

18 | Static Capacitance Cy - 35 pF

16 | Q Factor Q 50 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance to range: 1, - 500kHz
Resonance Resistance Ry/R to

or or 3:1 - f, + B00kH:
Response Impedance 1o (iR
Hesonance Resistance
18 | Ageing Af ~1.0 +1.0 10-6 Dver 8 years after
f Burr-in
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 88

Lirnits
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Resonance Frequency fr 116.471429 MHz

2 | Reference Temperature To +23 +27 *C

3§ | Overtone Order - 5

4 | Load Capacitance G @ pF

5 | Rated Drive Level Py 0.1 mw

B | Freguency Adjustment At ~-10 +10 10-8 At T, *C
Tolerance f

7 | Resonance Resistance =3 - 50 Q AT, tC

8 | Frequency Variation Af -8.0 +8.0 10-6 From frequency
with Temperature f megsured at T, *C
over Ty

9 | Resistance Variation AR -~ 20 +20 £ From resistance
with Temperature R measured at T, °C
over T

10 | Operating Temperature Tap ~20 +70 °C
Range

11 | Frequency variation At Mot applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Lq Not applicable mi

14 | Motional Capacitancs Cy Not applicable F

18 | Static Capacitance Co - 3.5 pF

16 | Q Factor Q 50 000 . -

17 | Ratio of Unwanted: in the frequency
Rasponse Resistance to rangs: -~ 500kHz
Resonance Resistance RyR to

or or 3 » fp + B00kHz
Response Impedance to IR
Resonance Resistance
18 | Ageing At -1.0 +1.0 106 Over 5 years after
f Burri-in
18 | Terminal Length L Figure 2 et
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No. 3501/008 IBSSUE 5

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 59

Lirnits
No, Charactaristics Symibol Unit Roemarks
Min. Max.

1 | Resonance Frequency i 4.194304 Mz

2 | Reference Temperature Ta +60 *C

3 | Overtone Order - Fundamental

4 | Load Capacitance Cy 22 pF

5 | Rated Drive Level Py 04 mw

8 | Frequency Adiustment At -1 +10 108 AT, 0
Tolerance f

7 | Resonance Resistance Ry - 75 £ Over Tpy

8 | Frequency Variagtion At - 15 +15 10-8 From frequency
with Temperature f measured at +25 *C
over Tog

9 | Resistance Variation AR Nat applicable Y
with Temperature R
over Tgy

10 | Qperating Temperature Ton - 20 +7Q G
Range

11 | Frequency variation At Not applicable 106
with Drive Level f

12 | Resistance varigtion AR Not applicable %
with Drive Lovel R

13 | Motional Inductance L 25 - m

14 | Motional Capacitance Cy Not applicable i

15 | Btatic Capacitance Cy - 5.0 o

16 | Q Factor Q 1 000 000 . .

17 | Ratio of Unwanted: in the frequency
Hesponse Resistance to range:  f ~ 430kHz
Resonance Resistance RyR to

or or 31 - fy +420kHz
Respanse Irmpedance 1o ZpiR
Resonance Resistence
18 | Ageing A -~ 3.0 *3.0 108 Per year alter Burn-in
H
19 | Terminal Length L Figure 2 mm
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 60
Lirits )
No. Characteristics Symbol Unit Hemarks
Min. Max.
1 | Resonance Frequency i 16.0 Mtz
2 | Refarance Temperature Ts +23 + 27 e
3 | Overtone Order Fundamantal
4 | Load Capacitance C 30 pF
5 | Rated Drive Level Py 0.1 W
8 | Frequency Adjustmaent At -10 +10 106 AL T, °C
Tolerance f
7 i Resonance Resistance =1 - 30 {3 At Ty °C
8 Frequengy Variation Af ~15 +15 10-6 From frequency
with Temperature f measured at T, °C
over Mf(}{}
9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or or measured at Ty °C
over Ty, 1.0 1.0 £
10 | Operating Temperature Top - 30 +70 “C
Range
11 | Frequency varation At Not applicable 106
with Drive Level f
12 | Resistance variation AR Not applicable %
with Drive Levsl R
138 | Motional Inductance fa Mot applicable it
14 | Motional Capacitance Cy Mot applicable i
15 | Static Capacitange Cy - 7.0 pF
16 Q) Factor Q 55 000
17 | Ratio of Unwanted: in the frequency
Hesponse Resistance 1o range: i — 200kHz
Resonance Resistance RyR ta
or or 21 - fi_ + 200kHz
Response Impedance to HpR
Resonance Hesistance
18 | Ageing Af ~1.4 +1.0 106 Per year after Burn-in
§
1§ | Terminal Length L Figure 2 Ty
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No. 3501/008 ISSUE &
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 81
Lirnits
No. Characteristics Symibol Unit Remarks
Min, Max,
1 | Resonance Frequency fi 10.0 Mtz
2 | Reference Temperature Ta + 27 +33 G
3 | Overtone Order Fundamental
4 | Load Capacitance Gy 25 35 pF
5 1 Rated Drive Level Py 0.1 mw
8 | Frequency Adiustment Af ~10 +10 108 At T, °C
Tolagrance f
7 | Resonance Resistance =1 - 30 £ AT, 0
8 | Frequency Variation At - 15 +185 106 From frenuency
with Temperature i measured at T, *C
over Tay
9 | Resistance Variation AR Not applicable %
with Temperature R
over Top
10 | Operating Temperature Top ~30 +70 G
Range
11 | Frequency variation af Not applicable 108
with Drive Level f
12 | Resistance variation AR Not applicable %
with Drive Level =
13 | Motional inductance Ly Not applivable mH
14 | Motional Capacitance Gy Not applicable F
15 | Static Capacitance Ca - 7.0 pF
16 | Q Factor Q Not applicable -
17 | Ratio of Unwanted:
Response Resistance to
Resonance Resistance Ry/R
or or Not applicabla
Response Impedance to 1ZplR
Resonance Resistance
18 | Ageing At - 1.0 +1.0 108 Pear year after Burmein
{
18 | Terminal Length L Figura 2 mm
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No. 3501/008 B8UE &

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NOQ. 82

Limits
No. Characteristics Symbal Unit Remarks
My, Max,

1 | Resonance Frequency fi 25.0 Mz

2 | Reference Temperature T +23 + 27 °C

3 | Overtone Order - Fundamental

4 | Load Capacitance Gy 30 pF

5 | Rated Drive Lavel Py 0.1 iy

& | Frequenoy Adjustment &t -10 +10 -6 AT, 0
Tolerance H

7} Resonance Resistance R - 10 18] At T, °C

B8 | Frequency Variation A1 - 10 +10 106 From frequency
with Temperature f measured at T, *0
over Tag

8 | Hesistance Variation AR Not applicable %o
with Termperature H
over Ty,

10 | Operating Temperature Top ~30 + 80 G
Range

11 | Frequency variation At Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.7 - rei

14 | Mational Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 40 000 . .

17 | Ratio of Unwanted; In the frequency
Response Resistance 1o range: f ~ 50kHz
Resonance Resistance RyR 4:1 - to

or ar i + 50kHz
Response Impedance o fZpl/R 51 - Ovartones 3 and 5
Resonance Resistance
18 | Ageing At -2.0 +2.0 10-6 1 year after Burn-in
f at T,
19 | Terminal Length L Figure 2 mm
20 | Intended Application X0
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No. 3501/008 ISSUE 8
TABLE 1{(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VABIANT NO. €3
Lirmitg
No. Characteristics Syrbal Unit Remarks
Min. Max.

1 | Resonance Frequency fi 90.0 MHz

2 | Heference Temperature Ta + 23 + 27 C

3 | Qvertone Order - 3

4 | Load Capacitance C 11.8 121 pF

5 | Rated Drive Level Pa 8.1 mw

& | Frequency Adjustment Af ~50 +5.0 10~6 AL T, 0
Tolerance t

7 1 Resonance Hesistance Ry - 20 {3 AT, 00

8 | Frequency Variation At - 5.0 +8.0 106 A Top= =201 +70 °C
with Temperature f
over Ty ~10 +10 At Top=~20t0 +85 °C

g8 | Resistance Variation AR Not applicable %
with Temperalure R
over Ty

10 | Operating Temperature Top - 20 + BE °C
Range

11 | Frequenoy variation At Not applicable 138
with Drive Level {

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly - - rriH

14 | Motional Capacitance Cy 1.7 . fr

15 | Static Capacitance Co - 5.0 oF

16 1 Q Factor Q 50 000 - -

17 | Ratio of Unwanted: in the frequancy
Hesponse Resistance to range:  f ~ 100kHz
Resonance Resistance RyR - to

or or 3.18:1 fi + 100kHz
Response Impedance 1o fZplR
Resonance Resistance
18 | Ageing Af -B.0 +8.0 108 QOver 20 years at rated
f drive level
19 | Terminal Length L Figura 2 mm
20 |intended Application -
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No. 3501/008 IBHE S
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT ND. 64
Limits
No. Characieristics Symbol Linit Remarks
Min, Max,

1 | Resonance Frequengy £ 83.368142 Wz

2 | Reference Temperature Ta + 62 +72 °G

& | Quertone Order - 3

4 i Load Capacitance O s pF

5 | Rated Drive Level Py 0.1 mw

& | Freguency Adjustment At ~10 +10 10-6 At T, *C
Tolprance {

7 | Resonance Resistance Ry - 40 & AT, 0

8 | Frequency Variation At Not applicable -6
with Temperature f
over ng}

8 | Resistance Variation AR ~20 +20 % From registance
with Temperature R measured at T, *C
over Tyy

10 | Operating Temperature Top - 20 +B80 *C
Range

11 | Frequency variation Af Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable %
with Dirive Level =

13 | Motional Inductance Ly 2.0 - mik

14 | Motional Capacitance Ty Not applicable i

15 | Blatic Capacitance Cu - 8.0 pF

16 | Q Factor Q 70 000 - .

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  f, - 10%
Resonance Resistance Ry/R to

or or 2:1 - f+10%
Response Impedance to 1ZpiR
Resonance Resistance
18 | Ageing At -3.0 +3.0 10-6 10 years after Burn-in
H + Ageing of 500 hourg
18 | Termingl Length L Figure 2 mm
20 | intended Application -
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No. 3501/008 BOUE &
TABLE 1{g) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 85
Limits
No. Characteristics Syrmbol Unit Remarks
Min. Max.

1 | Resonance Freguency f, 70.978328 MHz

2 | Reference Temperature Ty +20 +30 G

3 | Qvertone Order . 3

4 | Load Capacitance CL w pF

5 | Rated Drive Level Py 0.2 mwW

8 | Frequency Adjustment At - 10 +10 -6 At T, "0
Tolerance f

7 | Resonance Resistance Ry - 40 0 At Ty °C

8 | Frequency Variation Af 0 +8.0 1086 FromT -25t +10 °C
with Temperature f =~38.0 +4.0 From T +1D 1o +50 °C
over Top -8.0 0 FromT +50t0 +70 *C

8 | Resistance Variation AR | -20 +20 %o Fror resistance
with Temperature R measured at T, °C
over To,

10 | Operating Temperature Top ~ 25 +70 *C
Range

11 | Frequency variation Af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Ya
with Drive Level R

13 | Motional Inductance Lq 8.5 ~ 11k

14 | Motional Capacitance Cy Not applicable fF

16 | Static Capacitance Co . 5.0 pF

18 | Q Factor G 80 000 - -

17 | Ratio of Unwanted: In the frequency
Rasponse Resistance to range:  fp~ 7100kHz
Resonance Resistance RyR to

or or 2:1 - £+ 7100z
Response Impedance to iR
Resonance Resistance
18 | Ageing At ~3.0 +3.0 108 12 years after Burn-in
t + Ageing of 500 hours
19 | Terminal Length L Figure 2 mm
20 | Intended Application -
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No. 3501/008 ISSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 66
Lirnits
No. Characteristics Syrnbol Unit Remarks
Min. Miax.

1 | Hesonance Frequency fr 78.93306 Mtz

2 | Referance Temparature T + 60 +70 °0

3 | Overtone Order . 3

4 | Load Capacitance Cu w oF

5 1 Rated Drive Level Py 0.1 mw

5 | Frequency Adjustment At ~10 +10 108 MT, 0
Tolerance f

7 | Resonance Resistance R, - 40 Q At T, °C

8 | Frequency Variation At Not applicable 10-6
with Temperature f
over T

9 | Hesistance Variation AR ~20 +20 Ya From resistance
with Temperature R measured at T, *C
over Top

10 | Operating Temperaturg Top ~ 20 +80 *C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Dirive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance G4 Not applicable F

18 | Static Capagcitance Ca - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance 1o rangs: |~ BODOkHz
Resonance Resistance RyH to

or or 21 f + BOOOkH=
Response Impedance 10 2R
Hesonance Resistance
18 | Ageing Af ~3.0 +3.0 1p-6 12 years after Burn-in
{ + Ageing of 500 hours
18 | Terminal Length L Figure 2 mm
20 | intended Application -
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 67

Limits
Mo, Charactaristics Symbiol Unit Remarks
tin. Max.

1 | Resonance Frequency i 79.841257 MMz

2 | Reference Temperature Ty + 60 +70 °0

3 | Gvertone Order - 3

4 | Load Capacitance C w pF

5 | Hated Drive Level Pa 0.1 mwW

B | Frequency Adjustment af =10 +10 10-6 At T, 00
Tolerance f

7 | Resonance Resistance R, - 40 Q AT, 00

8 | Freguency Variation Af Not applicabile 106
with Temperature f
over Tgq

9 | Resistance Variation AR - 20 +20 Ya Fram resistance
with Temperature R measured at T, °C
over Tgy

10 | Opsrating Temperature Top - 20 + 80 “C
Range

11 | Freguency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable %%
with Drive Level R

13 | Motiongl Inductancs fq 2.0 - rrit

14 | Moational Capacitance Cy Mot applicable iF

15 | Static Capacitance Ca - 5.0 oF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  f; ~ 8000kHz
Resonance Resistance Ry/R to

ar or 2:1 - fo + 8000kHz
Response Impedance to 1Z,1R
Regonance Resistance
18 | Ageing At ~3.0 +3.0 106 12 years after Burn-in
f + Againg of 500 hours
19 | Terminal Length L Figure 2 mm
20 | intended Application
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 68

Lirnitg
No. Characteristics Symbol Unit Remarks
Min. Max.
1 | Resonance Frequency fi 3.2 MHz
2 | Reference Temperature Te +27 +33 G
3 | Overtone Order - Fundamental
4 | Load Capacitance Oy 25 35 oF
& | Rated Drive Level Py g1 mw
8 | Fregquency Adjustment at ~10 +10 10-86 At T, °C
Tolerance f
7 1 Resonance Resistance Ry “ 30 ] AT, °C
B quueﬂcy Variation Af i -15 +15 10-8 From frequency
with Temperature f measured at T, "C
over Top
9 | Resistance Variation AR ~20 +20 %o From rasistance
with Temperature R or or measured at T, °C
10 | Operating Temperature Tap ~ 30 +70 G
Hange
11 | Frequency variation o Not applicable 10-8
with Drive Level f
12 | Resistance variation AR Mot applicable %
with Drive Level R
13 | Motional Inductance g Nat applicable mH
14 | Motional Capacitance Cy Not applicable F
15 | Stalic Capacitance Ca - 7.8 pF
16 | Q Factor Q Not applicable -
17 | Ratio of Unwanted:
Response Resistance 1o
Resonance Resistance Ry/R
or or Not applicalile
Response Impedance to IZpiR
Resonance Resistance
18 | Ageing Af -1.0 +1.4 10-6 Per year after Burn-in
§
18 | Terminal Length L Figure 2 rm
20 | intended Application X0
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No. 3501/008 ISSUE 5
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 6B
Limits
No. Characteristics Symibol Lirgt Ramarks
Mt Max,

1 | Resonance Fregquency i 24.0 MHz

2 | Reterance Temperature Ta + 25 +29 *G

3 | Qwertone Order - Fundamental

4 iload Capacitance Gy 30 pF

& | Rated Drive Level Iz 0a mW

8 | Frequency Adjustment Af ~10 +10 10-6 1At T, °C
Tolerance f

7 | Resonance Resistance Ry - 120 & AT, 2C

8 |Frequency Variation Af | ~40 | +40 10-6 | From frequency
with Temperature f measuwred at T, *C
over Tog

g | Resistance Variation AR +20 +20 ¥ From resistance
with Temperature R or or measured at T, °C
over To, ~2.0 +2.0 & f R=100

10 | Operating Temperature Top ~ 55 +100 “C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applivable 2%
with Drive Level R

13 | Mational Inductance Ly Not applicable rih

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 50 000 -

17 | Ratio of Unwanted: In the frequency
Hesponse Resistance 1o range:  f~200kHz
Resonance Hesistance Ry/R w0

or or 2:1 - fi +200kH2
Response Impadance to 1Zi/R
Resonance Hesistance
18 | Ageing At -3.0 +3.0 106 Per year after Burn-in
f
19 | Terminal Length L Figure 2 mm
20 | Intended Application .




PAGE 82
ESCC Detail Bpecification o
No, 3501/008 IS8UE 5

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 70

Limits
No. Characteristics Symbol Unit Remarks
Min, Max,

1 | Resonance Frequency fe 76.8315& Mz

2 | Reference Temperature T +23 + 27 °C

3 1 Overtone Order . 3

4 | Load Capacitance Gy @ pF

5 | Rated Drive Lavel Py 0.2 mw

8 | Frequency Adjustment Af =10 +10 108 At Ty °C
Tolerance {

7 i Resonance Resistance R, “ 50 Q M T, 0

8 |Frequency Variation | Af | -10 | #10 | 10-6 | From frequency
with Temperature f measured at T, °C
over Tey

9 | Resistance Variation AR + 20 + 20 Y From resistance
with Temperature R measured at T, 0
over Ty,

10 | Operating Temperature Top - 25 +80 *C
Range

11 | Frequency variation Af Not applicable 10-8
with Drive Level f

12 | Resistance varigtion AR Not applivable %
with Drive Level R

13 | Motional Inductance Ly Not applicabile 1

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Cq - 3.5 pF

16 | Q Factor Q 30 000 .

17 | Ratio of Unwanted: Irt the frequency
Response Hesistance to range:  f;~5000kHz
Resonance Resistance RyR to

ar or 3:1 - f,+ B000KkHz
Response Impedance 1o 1ZplR
Resonance Resistance
18 | Ageing At ~2.0 +2.0 106 Over & years after
f Burn-in
18 | Terminal Length L Figure 2 mm
20 |intended Application .




ESCC Datail Specification

PAGE 83

No. 3501/008 ISSUE 5
TABLE 1{s} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ, 71
Limits
No. Characteristics Symbol Unit Remarks
Min, Max.

1 1 Resonance Fraquency fi 20.0 MKz

2 | Reference Temperature Ta +24 + 28 °G

3 | Overtone Order Fundamental

4 | Load Capacitance Ce 30 pF

5 | Rated Drive Lavel Py 0.1 1

6 | Frequency Adjustment Af ~20 +20 106 At T, *C
Tolerance f

7 | Resonance Resistance R - 20 Q At Tq °C

T8 [ Froauancy Varaten T N e A S i w?}om'fréqgmcy
with Temperature f measwred at T, *C
over Tay

9 | Resistance Variation AR Not applicable %
with Temperature R
over Ty,

10 | Operating Temperature Tap ~30 + 80 o
Range

11 | Frequency variation Af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Y
with Drive Level R

13 | Mational Induciance Ly Not applicable ik

14 | Mational Capacitance Cq Not applicable fF

15 | Static Capacitance Cy - 4.5 oF

16 | Q Factor [#] 50 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance to range: 1~ 200kHz
Resonance Resistance RyR to

or or G:1 - fi +200kHz
Response Impedance to 2R
Resonance Resistance
18 | Ageing Af ~3.0 +3.0 10-6 | Per year after Bum-in
;
19 | Terminal Length L Figure 2 mm
20 | Intended Application -
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 72
Limits
No. Characteristics Symbol Unit Remarks
Min. fax.

1 1 Resonance Frequency Y 20.0 MHz

2 | Beference Temperature Ta +23 +27 °G

3 | Overtone Order - Fundamantal

4 | Load Capacitance Cu 287 30.3 pF

5 1 Rated Drive Level Pq 0.2 mw

8 | Frequency Adjustment At ~ 50 +30 1086 ATy °C
Tolerance f

7 | Resonance Resistance Ry - 20 ¢ AT, *C

'8 | Frequency Variation At | -50 | +50 10-6 | From frequency
with Temperature H measured at T, *C
over Ty

9 | Resistance Variation AR Not applicable %
with Temperature ]
over Ty

10 | Operating Temperature Top ~ 85 +105 "G
Range

11 | Frequency variation af Not applicable 10-8
with Drive Level f

12 | Resistance variation AR Not applicable %
with Driver Level H

13 | Motional Inductance Ly Not applicable 1ot

14 | Motional Capacitance Gy Not applicable fF

15 | Btatic Capacitance Co - 7.0 pF

16 | Q Factor Q 50 000 - -

17 | Hatio of Unwanted: i the frequency
Response Resistance to range: I ~500kHz
Resonance Resistance Ry'R to

or or 71 - fi +500kHz
Response Impedance to Z,lR
Resonance Resistance
18 | Ageing Al -15 +15 10-6 | After Burn-in over 5
f years
19 | Terminal Length L Figure 2 Eehyl
20 | intended Application -
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TABLE 1{(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 73
| Limits
No. Characteristics Symbod Unit Reamarks
Min. Ment.

1§ Resonance Frequency i 40.960 MHz

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order . 3

4 | Load Capacitance G w0 nF

5 | Rated Drive Level Py 0.1 mw

6 | Frequency Adjustment At -10 +10 10-6 At Ty °0
Tolarance f

7 | Resonance Resistance R, . 40 L8] At T, *C

8" | Frequency Variation | at | o | +90 | 106 [FomT -25t0 +10°C |
with Temperature f ~9.0 +8.0 From T +10 10 +50 °C
over Ta, -8.0 0 From T +8&01t0 +70 °C

9 | Resistance Variation AR - 20 +20 % From rasistance
with Temperature = measursd at T, *C
over Toy

10 | Operating Temperature Tog ~ 25 +70 °C
Range

11 | Frequency variation At ~-0.5 +0.5 10-8 From Pgy=0.01mW
with Drive Level f o

Pg o= 0.1mwW

12 | Resistance variation AR ~-20 + 20 Yo From Pgy=0.01mW

with Drive Level R 0
Pgo=0.1mW

13 | Motional Inductance Ly 5.0 - mH

14 | Motional Capacitance Gy Mot applicable F

15 | Static Capacitance Co 5.0 pF

18 | Q Factor G 70 000 -

17 | Ratio of Unwanted: In the frequency
Responsge Resistance to range:  — 4000kHz
Resonance Resistance RyR to

or or 4:1 - f, + 4000kHz
Response Impedance 1o R
Resonance Resistance
18 | Ageing At -~ 10 +10 10-8 10 years after Burn-in
f
18 { Terminal Length L Figure 2 mm
20 | intended Application
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 74
Limits
No. Characteristics Bymbol Unit Remarks
Min. Manx.

1 | Resonance Frequency £ 70.855082 Mtz

2 | Reforence Temperature To +20 + 30 0

3 | Overtone Order - 3

4 | Load Capacitance Cr » pF

§ | Rated Drive Level Py 0.1 mw

& | Freguency Adjustment At =10 +10 108 At T, °C
Tolerance f

7 | Resonance Resistance R, - 40 Q AT, 0

o TFromom r— _&j - 5 T P A
with Temperature f ~ 9.0 +2.0 Fram T +10to +50 °C
over Tgp, ~ 9.0 0 From T +50 10 +70 °C

9 | Resgistance Variation AR ~ 20 +20 Yo From resistance
with Temperature R measured at T, *C
over Ty,

10 | Operating Temperature Top - 25 +70 °C
Range

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 4.5 - m

14 | Motional Capacitance Gy Not applicable F

15 | Static Capacitance Gy - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o rangs:  f— 7000kHz
Rasonance Resistance ByR el

or or 21 - fy + 7000kHz
Responsge Impedance to 2R
Rasonance Resistance
18 | Ageing Af -3.0 +3.0 10-6 10 years after Burn-in
f + Ageing of 500 hours
18 | Terminal Length L. Figure 2 mm
20 | intended Application -
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 75
Limits
Mo, Characteristics Symbaol Unit Rermarks
Min. Max.

1 | Resonance Freguency f; 79.937158 Mz

2 | Reference Temperature T + 80 + 70 G

3 | Qvertone Order - 3

4 | Load Capacitance Cp w pF

5 | Rated Drive Level Py 0.1 mw

§ | Frequency Adjustment Af ~10 +10 106 At T, *C
Tolerance f

7 | Rasonance Resistance Ry - 40 G At Ty °C

8 |Frequency Variation Af | Notapplicable EELECEE B
with Temperature f
over Toy

9 | Resistance Variation AR - 20 +20 %o From resistance
with Temperature R measured at T, °C
over Tgy

10 | Operating Temperature Top ~20 +80 *C
Range

11 | Freguency variation af Not applivable 106
with Drive Level f

12 | Resistance variation AR Naot applicable %
with Drive Level R

13 | Motional Inductance Ly 2.0 - mi

14 | Motional Capacitance Cy Not applicable fF

15 | Btatic Capacitance Co - 50 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: i the frequency
RHesponse Resistance to range:  f,—~ 78B3kHz
Resonanse Resistance R/R to

or or 21 - f, + 7993kHz
Response impedance to 2R
Resonance Hesistance
18 | Ageing At -3.0 +3.0 108 12 years after Burmn-in
f + Ageing of 500 hours
19 | Terminal Length L Figure 2 nmm
20 {Intended Application -
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 78
Limits
No. Characteristics Symbol Unit - Remarks
Mir. Max.

1 | Besonance Frequency £ 78.7453585 Mz

2 | Reference Temperature T + B0 +70 G

3 | Overtone Qrder - 3

4 | Load Capacitance Cp & pF

8 | Rated Drive Lovsl P, 0.1 W

6 | Frequency Adjustment At - 10 +14 108 AT, *C
Tolerance {

7 | Resonance Resistance R, - 40 Q AT, 0

o TR é}, T ’abp'iiéabie GHE i
with Temperature f
over Tag

9 | Resistance Variation AR -~ 20 +20 E From resistance
with Temperature R measured at Ty, °C
over Ty,

10 | Operating Temperature Tap - 20 + 80 G
Range

11 | Frequency variation Af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Mational Inductance Ly 2.0 « rrik

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Cy . 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance 1o range:  §,~ 7884kMz
Resonance Resistance RyR to

or or 201 f, + 7894kHz
Response Impedance to R
Resonance Resistance
18 | Ageing At ~3.0 +3.0 108 12 years after Burn-in
f + Ageing of 500 hourg
19 | Terminal Length L Figure 2 mm
20 | intended Application -
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No. 3501/008 IBBUE . &
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 77
Lirnits
No. Characteristics Syrabol Linit Remarks
Mirt, tax,

1 | Resonance Frequency fr 58.356138 Mz

2 | Reference Temperature To + 20 +30 G

3 | Overtone Order - 3

4 | Load Capacitance Cy @ pF

& | Rated Drive Level Po 0.1 mw

& | Frequency Adjustment Af ~10 +10 10-6 IALT, °C
Tolerance H

7 | Besonance Resistance = - 40 £ At T, °C

o T Fromame e ,»},i P o T o TRen T e s
with Temperature f -9.0 +9.0 From T +10to +50 °C
over Tgg, ~8.0 0 From T +50 10 +70 °C

¢ | Resistance Variation AR - 20 +20 i From resistance
with Temperature R maasured at T, °C
over Ty,

10 | Operating Temperature Top - 25 +70 K
Range

11 | Frequency variation Af ~ 0.5 +0.5 108 Fram  Pgy=0.01mW
with Drive Level f 0

Pge=0.1mW

12 | Resistance variation AR - 20 + 20 e From Pgy=0.01mW

with Drive Level R to
Pga=0.1mwW

13 | Motional Inductance fq 3.0 - e

14 | Motional Capagitance Cy Not applicable =

15 | Static Capacitance Cy - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
RBesponse Resistance to rangs:  f~ 5800kMz
Resonance Resistance RyR 0

or or 41 . {; + 5800kHz
Response Impedance to 1R
Resonance Resistance
18 | Ageing At ~-10 +10 108 10 years after Burmn-in
f
18 | Terminal Length L Figure 2 mn
20 | intended Application -
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 78

Limits '
Mo, Characteristics Symbol Unit : Remarks
Min. Max.

1. | Resonance Frequency fi 18.0 MHz

2 | Reference Temperature Ta. +23 +27 °G

3 | Overtone Order - Fundamental

4 iload Capacitance G 30 pF

5 | Rated Drive Level Py 0.1 mw

8 | Freguency Adjustment at -10 + 10 -8 AT, 00
Tolerance f

7 | Resonance Resistance Ry - 20 Q At T4 °C

8 | Frequency Variation At | =25 | +28 106 | From frequency
with Temperature f measured at T, °C
over Ty

§ | Hesistance Variation AR Not applicable %
with Temperature R
aver Ty,

10 | Operating Temperature Top - 55 +100 °C
Range

11 | Frequency variation At Not applicable 10-86
with Drive Level H

12 | Resistance variation AR Not applicable %
with Drive Level H

13 | Motional Inductance L Not applicable mH

14 | Motional Capacitance ¥ Not applicable i

15 | Static Capacitance Co - 7.0 pF

16 | G Factor Q a0 000 - -

17 | Ratio of Unwanted: in the frequency
Response Besistance 1o range: i~ 500kHx
Resonance Resistance RWR 0

o or 21 - i+ 800kHz
Besponse Impedance 1o R
Rasonance Resistance
18 | Ageing At ~5.0 +5.0 108 Per year after Burn-in
f
18 | Terminal Length L Figure 2 mm
20 | intended Application -
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No. 3501/008 ISSUE 3
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 79
Limits
No. Characteristics Symbol Linit Remarks
Min. Max.

1 i Resonance Frequency iy 81.576923 Mtz

2 | Reference Termperature To + 52 +72 *C

3 | Overtone Crder . 4

4 1Load Capacitance O @ pF

5 | Rated Drive Level Py 04 W

8 | Frequency Adjustment Af - 10 *10 106 At T, 2C
Tolerance f

7 | Resonance Resistance R, - 40 Q At Tq °C

'8 | Frequency Variation Af | Not applicable 10-6 |
with Temperature f
over Typ

g | Resistance Variation AR -20 +20 Y From resistance
with Temperature R measured at T, °C
over Ty,

10 | Operating Temperature Top ~20 +80 °C
Hange

11 | Frequency variation At Not applicable 10-6
with Drive Level H

12 | Resistance variation AR Not applicable %o
with Drive Level R

18 | Motional Inductance Ly 2.0 ~ mh

14 | Motional Capacitance Cy Not applicable Ha

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - .

17 | Ratio of Unwanted: | in the frequenty
Response Resistance fo range:  H~10%
Resonance Resistance RyR to

or of 21 ~ fr+ 10%
Response Impedance {o 2R
Respnance Resistance
18 | Ageing A1 ~3.0 +3.0 108 10 years after 500 hours
§ Burn-in
18 | Terminal Length L Figure 2 mm
20 | Intended Application QCXD
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 80
Lirnitg
No. Characteristics Bymbol Unit Hemarks
Min. Max.
1 | Resonance Frequency f 86.024580 tHz
2 | Reference Temperature Te +20 +30 o
3 | Overtone Order - 3
4 | Load Capacitance Cy @ pF
5 | Rated Drive Level Py 0.1 mwW
& | Frequency Adjustment A ~10 +10 106 At Ty °C
Tolerance f
7 | Besonance Fesistance R, - 40 Q AL T, °C
8 | Frequency Variation At | o | +9.0 | 10-6 [FromT ~20to +10°C |
with Temperature i ~9.0 +3.0 From T +101ta +50 *C
over Ty -3.0 D FromT +50t0 +80 °C
8 | Resistance Variation AR ~20 +20 % From resistance
with Temperature R measured at T, *C
over To,
10 | Operating Temperature Tog ~ 20 +80 "G
Range
11 | Frequency variation At Not applicable 106
with Drive Level f
12 | Resistance variation AR Not applicable %
with Drive Level R
18 | Mational Inductance Ly 2.0 - rri
14 | Motional Capacitance Cy Mot applicable iF
18 | Static Capacitance Ca - 5.0 pF
16 |G Factor O 70 000 ~
17 | Batio of Unwanted: In the frequency
Response Resistance to ranger  § - 10%
Regonance Resistance RyR 1o
or or 201 - £+ 10%
Response Impedance to HHR
Resonance Resistance
18 | Ageing At 5.0 +5.0 108 1 Over 12 years after
t Burn-in
18 | Terminal Length L Figure 2 mm
20 | intended Application TOXG
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 81
Limits
Na. Characteristics Symbol Unit Ramarks
Min. Max.

1 1 Resonance Freguency f, 85.983607 MHz

2 | Reference Temperature Ta +20 + 30 “C

3 | Overtone Order . 3

4 1 Load Capacitance 167 o pF

5 | Hated Drive Level Py 0.1 mw

5 | Freguency Adiustment At ~-10 +10 10-6 At T4 0
Tolerance f

7 | Resonance Resistance R, - 40 & AL T, °C

8 | Frequency Variation At 0 490 | 1076 |FromT -201t0 +10 °C |
with Temperature f ~3.0 +8.0 From T +10 10 +50 *C
over Taq -3.0 0 From T +80to +80 °C

8 | Registance Variation AR - 20 +20 % From resistance
with Temperature R measured at T, *C
over Ty,

16 | Operating Temperature Top -~ 20 + B0 *C
Range

11 | Frequency variation At Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicabla Yo
with Drive Level R

13 | Motional Inductance Lq 2.0 il

14 | Motional Capacitance Cy Mot applicable F

15 | Static Capacilance Cy . 5.0 pF

18 | Q Factor Q 70 000 - -

17 { Ratio of Unwanted: in the frequancy
Response Resistance to range: o~ 10%
Resonance Resistance Ry/R to

ar or 2:1 - o+ 10%
Response Impedances 1o 2R
Resonance Resistance
18 | Ageing Af -5.0 +50 10-8 | Over 12 years after
f Burn-in
18 | Terminal Length L Figure 2 mm
20 | iIntended Application TCXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 82
Limits
Na. Characteristics Symbol Uit Remarks
Mir. Max,

1 | Resonance Frequency fr 78.8494583 MMz

2 | Reference Temperature Ta + B0 +70 *C

3 | Overtone Order - 3

4 | Load Capacitance O o« pF

5 | Rated Drive Level Py 0.1 mwW

8 | Frequency Adjustment Af - 10 +10 196 At Ty °0
Tolarance f

7 | Resonance Resistance R, - 40 & AT, °C

””””” 8 |Frequency Variation | Af |  Notapplicable 10-6 |
with Temperature f
over Ty

9 | Resigstance Variation AR - 20 +20 % From resistance
with Temperature =] measured at T, °C
over Ty,

10 | Operating Temperature Top - 20 +80 G
Range

11 | Frequency variation Af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable e
with Drive Level R

13 | Motional Inductance Ly 2.0 - nH

14 | Motional Capacitance Cy Not applicable ¥

15 | Static Capacitance Ca “ 50 pF

18 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Responsge Resistance (o range:  f~10%
Resonance Resistance Rpy/R to

or ar 21 - o+ 10%
Respornse impedance to iR
Resonance Resistance
18 | Ageing At -3.0 +3.0 106 Over 12 years after 500
f hours Burn-in
18 | Terminal Length L Figure 2 mm
20 | intended Application OCX0
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 83
Lirnits
No. Characteristics Symbol Unit Remarks
Min, Max.

1 | Resonance Frequency £ 79.957650 Mz

2 | Reference Temperature Ty + 80 +70 0

3 | Overtone Order ~ 3

4 |load Capacitance CL @ pF

5 | Rated Drive Lovsl Pa 0.1 mwW

& | Frequency Adjustment At - 10 +10 108 ATy C
Tolerance f

7 | Resonance Resistance Hy - 40 Q At Ty °C

o “"Ffr'é&izéhéy T : é,,i § oo ébéiié&i}léb T
with Temperature §
over Ty

9 | Hasistance Varation AR -20 +20 Yo From resistance
with Temperature A measurad at Ty, °C
over Ty,

10 | Operating Temperature Top ~20 +80 °G
Range

11 | Frequency variation At Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Levesl 24

13 | Motinnal Inductance b 2.0 ~ reibd

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Ca - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance {o range:  f,~ 10%
Resonance Registance RyR to

ar or 2:1 fo + 10%
Response Impedance 1o ZR
Resonance Resistance
18 | Ageing At ~-3.0 +3.0 10-8 Over 12 years after 500
{ hours Burn-in
19 | Terminal Length L Figure 2 mm
20 | Intended Application OUXO
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TABLE 1(a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 84
Limits
No. Characteristics Symbol Unit Remarks
win. Max.

1 | Resonance Frequency % 70.8970208 MHz

2 | Reference Temperature Ty +20 + 30 0

8 | Overtone Order - 3

4 | Load Capacitance CL o pF

5 | Rated Drive Levsl Py 0.1 mw

& | Frequency Adjustment At ~10 + 10 -8 ATy °C
Tolerance f

7 | Besonance Resistance R, - 40 £ AT, °C

8 | Frequency Variation Af | 0 +9.0 10-6  |From T ~20to +10 °C
with Temperature f - 8.0 +8.0 From T +10 1 +50 °C
over Tay -89 0 From T +50 0 +80 °C

g9 | Resistance Variation AR ~20 +20 %o From resistance
with Temperature R measured at T, *C
over To

10 | Operating Temperature Top - 25 +70 G
Range

11 | Frequency varigtion Af Not applicable 1086
with Drive Level f

12 | Hesistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 4.5 “ mt

14 | Motional Capacitance Cy Not applicable fF

18 | Static Capacitance Cy . 5.0 pF

18 | Q Factor Q 70 000 -

17 | Hatio of Unwanted: In the fraquenny
Response Resistance to range:  f—10%
Resonance Resistance RyR to

or or 2:1 - £+ 10%
Response Impedance to Z R
Resonance Resistance
18 | Ageing Af ~3.0 +3.0 106 Over 12 years after 500
f hours Burn-in
18 | Terminal Length L Figure 2 mm
20 | Intended Application TOXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 85

Limits
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Resonance Frequency fi. 101.936820 MHz

2 | Reference Temperature Te +23 +27 e

3 | Overtone Order . 5

4 | Load Capacitance Gy, 11.9 12,1 pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustment Af -850 +5.0 104 AT, 0
Tolerance f

7 | Resonance Resistance Ry . 70 Q Over Ty, O

8 | Frequency Variation L Af ] ~50 | +50 | 1074 |From T-20°C to +70°C
with Temperature H - 10 +10 From T-20"C to +80%*C
Qver TQQ

3 | Resistance Variation AR Not applicable %
with Temperature R
aver Tgy

10 | Operating Temperature Teop - 20 +80 °C
Range

11§ Frequengy variation Af Not applicable 10-4
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Lavel R

13 | Motional Inductance b Not applicable mk

14 | Motional Capacitance Cy 0.37 - F

18 | Static Capacitance Co - 5.0 pF

18 | Q Factor Q 60 000 - -

17 | Ratio of Unwanted: in the frequancy
Response Resistance to rangsr .~ 100kHz
Hesonance Resistance Ry/R 0

or ar 2.6:1 - .+ 100kHz
Response Impedance to IR
Resonance Hesistance
18 | Ageing Af - 8.0 +8.0 104 Dver 5 years
;
18 | Terminal Length L Figure 2 e
20 | intended Application YOXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 85
Lirnitg
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Hesonance Fraguency f 75.0 Mz

2 | Reference Temperature T +23 27 *C

3 | Qvertone Qrder - 3

4 | Load Capacitance Cp 11.9 12.1 pF

5 | Hated Drive Level Pa g.1 mw

B8 | Frequency Adjustment Af ~2.0 +20 -4 At T, *C
Tolerance f

7 | Resonance Resistance Ry - 25 Q Ovar Ty, °C

T Miféééijéﬁéy ARG é,j ........ =TT P A £ T
with Temperature f -10 +10 From T~20°C to +80°C
over Ty

9 | Resistance Variation AR Not applicable Yo
with Temperature R
over Ty

10 | Operating Temperature Ton ~20 +80 °C
Hange

11 | Frequency variation At Not applicable 10-4
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motinnal Inductance Ly Not applicable mid

14 | Motional Capacitance Cy 1.7 i

15 | Siatic Capacitance Co - 8.0 pF

18 | Q Factor Q 50 000 . -

17 | Ratio of Unwanted: in the frequency
Response Hesistance to range:  f -~ 100kHs
Resonance Resistance Ry/R to

or or 2.5:1 ~ fi + 100kHz
Response Impedance 1o Zal/R
Resonance Resistance
18 | Ageing At ~-6.0 +8.0 104+ 1 Quer § years
f
19 | Terminal Length L Figure 2 mun
20 | Intended Application VOXO
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TABLE 1{(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 87

Limits
No. Characteristics Symbol Unit Remarks
Min. Max,

1 | Resonance Frequency fi 80.0 MHz

2 | Reference Temperature Ta * 23 +27 G

3 | Overtone Order . 3

4 | Load Capacitance G 1.9 12.1 pF

&5 | Rated Drive Level Py 0.1 W

6 | Frequency Adjustment At -2.0 +2.0 104 ATy °C
Tolerance f

7 | Resonance Resistance Ry - 28 0 Over Ty, °C

8 | Frequency Variation 1 Af | ~-80 | +50 10-4 | From T-20°C to +70°C
with Termperature f ~10 +10 From T-20°C to +80°C
over Ty

9 | Resistance Variation AR Not applicable %
with Temperature R
over Ty,

10 | Operating Temperature Too -~ 20 +80 *C
Range

11 | Frequency vanation af Not applicable 10~
with Drive Level f

12 | Hesistance variation AR Not applicable %
with Drive Level R

13 | Motional inductance Ly Not applicable i

14 | Motional Capacitance Cy 1.7 - ¥

16 | Static Capacitance Ca - 5.0 pF

18 | Q Fagtor Q 50 000 ~ -

17 | Ratio of Unwanted: In the frequency
Response Resistance 1o range: |~ 100kHz
Resonance Resistance RyR 10

or or 2.5:1 . i+ 100kHz
Response Impedance 1o R
Resonance Resistance
18 | Ageing At ~86.0 +8.0 104 Over 5 years
f
19 | Termingl Length L Figure 2 mm
20 | intended Application VCXO
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88 |
Lirnits
No. Characterigtics Symbol Uit Remarks
Min, Max.

1 | Besonance Frequency fr 74628318 MHz

2 | Reference Temperaturg Ta +20 +30 =G

3 | Quertone Order - 3

4 | Load Capacitance Cy A pF

5 | Hated Drive Level Py Q.1 mw

6 | Fraguenty Adjustmaent af - 10 |+ 10 108 At Ty 0
Tolerance f '

7 | Resonance Resistance R, - 40 0 At T, °C

B8 | Frequency Variation At 0 490 | 10-8  |[From T =20to +10 °C
with Temperature f ~8.0 +8.0 Fram T +10 10 +50 °C
over Ty -8.0 0 FromT +50t0 +80 “C

9 | Resistance Variation AR - 20 +20 % From resistance
with Temperature R measured at T, *0
over Tag

10 | Operating Temperature Ten ~20 +80 G
Range

11 | Fraquency variation Af Not applicable 10-6
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Levsl R

13 | Motional Inductance Ly 240 i

14 | Motional Capacitance Cy Not applicable 1S

15 | Static Capacitance Cq - 5.0 pF

16 | Q Factor Q 70 000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance (o range: £~ 10%
Resonance Resistance Ry/R o

of or 21 - for 10%
Hesponse lmpedance to IZplR
Resonance Resistance
18 | Ageing At -3.0 +3.0 156 12 years after 500 hours
H Bum-in
18 | Terminal Length L Frgure 2 mm
20 |intended Application TCXD
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 89
Lirnits
No. Characteristics Syrmbol Unit Remarks
Min. Max.

1 | Resonance Freguency £ B54,791785 tHz

2 | Reference Temperature To +20 +30 "G

3 | Overtone Order - 3

4 |Load Capacitance C o pF

5 1 Rated Drive Level Py 0.1 mw

6 | Frequency Adjustment At ~10 +10 10-6 At T, °C
Tolerance f

7 | Resonance Resistance R, - 40 ¢ AT, o0

'8 | Frequency Variation At | 0 490 | 1076 |FromT ~20to +10 °C
with Temperature f ~8.0 +8.0 From T +10to +80 °C
over Tg, ~9.0 0 From T +80 to +80 °C

§ | Resistance Variation AR ~20 +20 % From resistance
with Temperature R measured at T, *C
over Ty,

10 | Operating Temperature Top - 20 + 80 G
Hange

11 | Frequency variation Af Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicabils %
with Drive Level R

13 | Motional Inductance Ly 2.0 - mH

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  f~10%
Resonance Resistance HyR to

or or 2:1 - fo+ 10%
Response Impedance to R
Resonance Fesistance
18 | Ageing At ~-3.0 +3.0 10-8 12 years after 500 howrs
f Bumein
19 | Terminal Length L Figure 2 rmm
20 | intended Application TOXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 80
Lirnatg
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Resonance Frequency {; £54.980041 Mz

2 | Reference Temperature To +20 + 30 G

3 | Overtone Order - 3

4 {Load Capacitance Cr o pF

5 | Rated Drive Level Py 0.1 mwW

5 | Frequency Adjustment At - 10 +10 10-8 ATy 00
Tolerance f

7 | Resonance Resistance R, - 40 & At Ty °C

8 | Frequency Variation At 0 490 | 106 |FromT -20t0 +10 °C
with Temperature f -8.0 +9.0 From T +10 1o +50 °C
aver Toy ~ 9.0 0 From T +50 1w +80 °C

9 | Resistance Variation AR =20 +20 % From resistance
with Temperature R measured at T, °C
over Tgy

10 | Operating Temperature Top - 20 + 80 °G
Range

11 | Frequency variation Af Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motional Inductance Ly 2.0 - i

14 | Motional Capacitance Cq Not applicable i+

15 | Static Capacitance Co . 5.0 pF

16 | Q Factor 70 000 -

17 | Ratio of Unwanted: i the frequency
Hesponse Resistance to range: - 10%
Resonance Resistance Ry/R 10

or or 2.1 - fo+10%
Response Impedance to 1Zg11R
Resonance Resigtance
18 | Ageing At -3.0 +3.0 10-8 | Over 12 years after 500
f hours Burnein
18 | Terminal Length L Figure 2 mm
20 | intended Application TCXO
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 81

Limits
No. Characteristics Symbol Uit Remarks
Min. Max.

1 | Besonance Freguency i 654995778 Mz

2 | Reference Temperature Ty +20 +30 *C

3 | Qvertone Order . 3

4 | lLoad Capacitance Co 6 pF

5 | Rated Drive Level Py 0.1 W

& | Freguency Adjustment At -10 +10 108 8T, *C
Tolsrance f

7 | Resonance Resistance R, - 40 9] At T, °C

o Feoaoanas Varaton” T e T 0% T s e vioe]
with Temperature f ~49.0 +9.0 From T +10 10 +50 °C
over Ty -~ 9.0 0 From T #8010 +80 *C

9 | Resistance Variation AR - 20 +20 % From resistance
with Temperature R measured at T, °C
aver Toy

10 | Operating Temperature Top ~ 20 +80 “C
Hange

11 | Freguency variation At Not applicable 106
with Drive Level f

12 | Resistance variation AR Not applicable Ya
with Drive Level R

13 | Motionad Inductance Ly 2.0 - mH

14 | Motional Capacitance Cy Not applicable -

15 | Static Capacitance Ce - 5.0 oF

16 | Q Factor Q 70 000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance to ranges £ 10%
Resonance Resistance R to

or or 21 . £+ 10%
Response lmpedance 1o HZHR
Resonance Resistance
18 | Ageing At ~3.0 +3.0 10-6 12 years after 500 hours
f Burn-in
18 | Terminal Length L Figure 2 mem
20 | Intended Application TCXO




ESCC Detall Specification

PAGE 114

No. 3501/008 1BSUE 5
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VABIANT NOD. 92
Limits
No. Characteristics Symbaol Unit Remarks
Min. Max.

1 | Resonance Frequency f 74.677455 Mz

2 i Reference Temperature To + 20 +30 o

3 | Quertone Order - 3

4 | Load Capacitance Cy @ pF

5 {Rated Drive Level Py 0.1 mw

6 | Frequency Adjustment Af ~10 +10 10-4 AT, 0
Tolerance f

7 | Resonance Resistance R, - 40 £ At T, *C

,,,,,,,,,,, S e ViR S R S BV S s P
with Temperature f ~8.0 +9.0 From T +10to +50 °C
aver Top ~9.0 0 FromT +50to +80 °C

9 | Resistance Variation AR ~20 +20 % From resistance
with Temperature R measured at T, *C
over Tg,

14 | Qperating Temperature Top - 2G +80 G
Range

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Y
with Drive Level R

13 | Motional Inductance Ly 2.0 - o

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Cq - 5.0 pF

16 | Q Factor a 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistance to range;.  ~10%
Resonance Resistance RyR to

or or 21 - £+ 10%
Response impedance 1o IZaVR
Resonance Resistance

18 | Ageing At - 3.0 +3.0 10-8 12 years after 500 howrs

¥ Burn-in

18 | Terminal Length L Figure 2 mm

20 |intended Application TOXO
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 93
Limits
No. Characteristics Symbol Unit Remarks
Min. Max.
1 | Resonance Fraquency £ 658.638308 Mz

2 | Reference Temperature T + 20 +30 “C

3 | Overtone QOrder - 3

4 | Load Capacitance Oy o6 oF

§ | Rated Drive Level Py .1 mW

6 | Frequency Adjustment At - 10 +10 10-6 AL T, °C
Tolerance f

7 | Resonance Resistance Ry « 40 Q At Ty °C

"o [Froquency Varation | &1 O T AP T
with Temperature f -9,0 +3.0 From T +10to +50 *C
over Ty -38.0 0 From T +50 1o +80 °C

g | Resistance Variation AR -20 +20 Yo From resistance
with Temperature R measured at T, *C
over Ty

10 | Operating Temperature Tap ~ 20 + 80 °C
Range

11 | Frequency variation At Not applicable 108
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

13 | Motional Inductance Ly 6.5 - mH

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Ch - 5.0 pF

16 | Q Factor Q 80 000 -

17 1 Ratio of Unwanted; int the fraquency
Response Resistance to ranger  f - 10%
Resonance Resistance Ry/R to

or ar 21 - fo+ 10%
Response impedance to HQVR
Resanance Rasistance
18 | Ageing Af -3.0 +3.0 10-8 12 years after 500 hours
f Burn-in
18 | Terminal Length L Figure 2 mm
20 |intended Application TCXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 94
Limits
Na. Characteristics Symbol Unit Rermarks
Min. Max,
1 | Besonance Freguency fs 66.628892 MHz
2 | Reference Temperaturg To +20 +30 °C
3 | Overtone Order . 3
4 | Load Capacitance Gy o pF
5 | Fated Drive Level Pe 0.4 mw
8 | Frequency Adjustmant At ~10 +10 10-8 At T, *C
Tolerance t
7 | Resonance Resistance R, . 40 £ At T, °C
'8 | Frequency Variation At 1 0 | +90 10-6  |From T =20 to +10 °C
with Temperature f ~8.0 +8.0 From T +101t0 +50 °C
over Top ~-8.0 o FromT +50 10 +80°C
9 | Resistance Variation AR ~20 +20 % From rosistance
with Temperature R measurad at T, °C
over Tey
10 | Operating Temperature Top - 20 +80 °C
Range
11 | Frequency variation At Not applicable 1086
with Drive Level f
12 | Resistance variation AR Not applicable Y
with Drive Level R
13 | Motional Inductance Ly 5.5 - g}
14 | Motional Capacitance Gy Not applicable <
15 | Static Capacitance Co - 5.0 pF
16 | Q Factor 0 80 000
17 | Hatio of Unwanted: In the frequency
Response Resistance to range: B 10%
Resonance Resistance RyR o
or or 21 e+ 10%
Response Impedance 1o 1Z0R
Hesonance Resistance
18 | Ageing At ~3.0 +3.0 10-6 12 yoars alfter 500 hours
f Burn-n
18 | Terminal Length L Figure 2 mm
20 | Intended Application TCOXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 95

Limits
No. Characteristics Syrmbol Unit Remarks
Min. Max.

1 | Resonance Freguency f; 60.091345 Mz

2 | Reference Temperature Ty +20 +30 0

3 | Overtone Order - 3

4 | Load Capacitance 1673 50 nF

& | Rated Drive Level Py 0.1 mw

§ | Frequency Adjustrment At =10 +10 10-6 AT, 0
Tolerance f

7 | Hesonance Resistance R, - 40 Q At T, *C

P [Py é,i & i a: G B A I Py
with Termperature f - 8.0 +8.0 FromT +1010 +80 °C
over Ty ~9.0 0 From T +50to +80 *C

8 | Resistance Variation AR -2.0 +2.0 Q From resistance
with Termperature = maasured at Ty °0
over Ty

10 | Operating Temperature Tap ~20 +80 °G
Range

11 | Frequency variation At ~0.8 +0.5 10-8 From Pgy= 0.01mW
with Drive Level f i8]

Pga= 03mW

12 | Resistance variation AR - 20 +20 Y From Pgy= 0.0TmW
with Drive Level R e

Pgz= 0.1mW

13 | Motional Industance Ly 3.0 « o

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Co - 5.0 oF

18 | Q Factor Q 70 000 . -

17 | Ratio of Unwanted: I the frequency
Response Resistance 1o range: - 10%
Resonarce Resistance Hy/R il

or ar 31 - o+ 100%
Response Impedanse to 2R
Resonance Resistance
18 | Ageing At -3.0 +3.0 108 12 years after 500 hours
f Burn-in
18 | Terminal Length L Figure 2 e
20 | intended Application TOXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 98
Limits
No. Characteristics Symbol Unit Remarks
Mirn. Max.

1 | Resonance Frequency t £0.086538 Mz

2 | Reforence Temperature To +20 + 30 °G

3 | Overtone Order . 3

4 | Load Capacitance G o pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustment At ~-10 +10 10-8 At T, 0
Tolerance f

7} Resonance Resistance =9 - 40 Q AT, °C

"8 |Frequency Variation | Af 0 480 | 10-6 [FromT -20t0 +10 °C |
with Temperature f -~ 9.0 +9.0 From T +10 10 +50 *C
aver Top -~ 9.0 0 From T +50 to +80 °C

9 | Resistance Variation AR ~2.0 +2.0 0 From resistance
with Temperature R measured at Ty, °C

jover T

10 | Operating Temperature To ~20 +80 °G
Hange

11 | Freguency variation At -0.5 +(.5 10-86 From Pgi= DO1mW
with Drive Level f 10

Pgp= 0.1mW

12 | Resistance variation AR -~ 20 +20 % From Pgy= 0.01mW

with Drive Level R to
pggg = 81w

13 | Motional Inductance Ly 3.0 - e

14 | Motional Capacitance o Not applicable fF

15 | Static Capacitance Co . 540 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Rasistance 1o range:  f~10%
Resonance Resistance Ry/H [

or or 31 ~ fo+10%
Response Impedance 1o ZHR
Resonance Resistance
18 | Ageing At -3.0 +3.0 10-8 12 years after 500 howrs
f Burnein
18 | Terminal Length L Figure 2 mm
20 | intended Application TCXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 87
Limils
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Respnance Freguenoy £ 37.083333 MHz

2 | Reference Temperaturs Ty +20 +30 0

3 | Qvertone QOrder - 3

4 | Load Capacitance Cy o pF

§ | Rated Drive Level Pq 0.1 mW

8 | Freqguency Adjustment A1 ~ 10 +10 108 AT, °C
Tolerance f

7 | Resonance Resistance R . 40 Q AT, °C

o ,8 - Frequeﬁcyva{iatign ,,,,,,,,, t}”‘t ........... 0 ........... +9~{} o 1{}MS ?r{){’n }“ . 20 t{:} " «ia “C &
with Temperature f ~9.0 +8.0 From T +10 10 +5Q °C
aver Tog -9.0 0 From T +50 o +80 °C

9 | Resistance Variation AR ~2.0 +2.0 Y From resistance
with Temperature R measured at T, *0
over Ty,

10 | Operating Temperature Top - 20 + 80 G
Range

11 | Frequency variation i ~0.5 +0.5 1086 From  Pgy= 0.010W
with Drive Level f o

Pgo= 0.1mW

12 | Resistance variation AR =20 + 20 % From Pgy= 0.01mW

with Drive Level R 10
Pge= 0.1mW

13 | Motional Inguctance Ly 3.0 - ik

14 | Motional Capacitance Oy Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency
Response Resistances In range:  §~10%
Resonance Resistance Ry/R 10

or or 2:1 - f+10%
Response Impedance 10 1ZpR
Hesonance Resistance
18 | Ageing At ~8.0 +5.0 106 12 years after Burn-in
H
19 | Terminal Length L Figure 2 mm
20 |intended Application TCXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 98
Limits
No. Characteristics Symbol Unit Remarks
Min. Max.

1 | Resonance Frequency f, 68.812423 MHz

2 | Reference Temperature Te + 20 +30 “C

3 | Overtone Order - 3

4 | Load Capacitance CL @ pF

5 | Rated Drive Level Py .1 mW

6 | Frequency Adjustment At -10 +10 106 AT, 0
Tolerance f

7 | Resonance Resistance R « 40 0 At T, °C

"8 | Frequency Variation Af L o | +90 106 |From T =2510 +10 °C
with Temperature f ~8.0 +9.0 From T +10t0 +50 °C
over To, ~-9.0 0 From T +50to +70 °C

9 | Resistance Variation AR - 20 +20 Yo From resistance
with Temperature R or measuwred at T, *C
aver Ty, -2.0 +2.0 Q

10 | Operating Temperature Top ~ 25 +70 °
Range

11 | Frequency variation Af Not applicable 10-86
with Drive Level f

12 | Resistance variation AR Not applicable Yo
with Drive Level R

18 | Motional inductance Ly 8.5 - mt

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Ch - 50 pF

18 | Q Factor Q 80 000 ~ -

17 | Ratio of Unwarnited: in the frequency
Response Resistance 1o rangs: - 10%
Resonance Hesistance RyR 1o

or or 21 - o+ 10%
Response Impedance to ZolR
Resonance Resistance
18 | Ageing At -3.0 +3.0 10-€ 112 years after 500 hours
f Burn-in
18 | Terminal Length i Figure 2 mm
20 | intended Application TCXO
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT ND. 89
Limits
Na. Characteristics Bymbuot Unit Hemarks
Min, fax,

1 | Resonance Fregquency f 73.8248863 Mz

2 | Reference Temperature T + B0 +70 G

3 | Overtone Order - 3

4 | Load Capacitance Cu w pF

5 | Rated Drive Level Pa 0.4 mW

B | Frequency Adjustment Af ~10 +10 108 At T, *C
Tolsrance f

7 | Resonance Hesistance =, - 40 {2 AT, °C

'8 | Frequency Variation At Not applicable 1006 |
with Temperature f
over Toy

g | Hesistance Varation AR -~ 20 Ly 20 % From resistance
with Termperature R ar measured at T, *C
over Ty ~-2.0 +2.0 Q

10 | Operating Temperature Top - 20 + B0 G
Range

11 | Fraquency variation At Not applicable 10-86
with Drive Level f

12 | Resistance variation AR Not applicable %
with Drive Level R

13 | Motianal Inductance L 2.0 - m

14 | Motional Capacitance Cq Not applicable i

15 | Static Capacitance Cq - 5.0 pF

16 | {3 Factor Q 70 000 - -

17 | Ratio of Unwanted: in the frequency
Rasponse Hesistance to range:  f,—10%
Resonance Resistance Ry/R to

or of 2.1 - fr+ 10%
Response impedance fo 1ZplR
Resonance Resistance
18 | Agsing Af -30 +3.0 10-6 |12 years alter 500 hours
{ Burn-in
18 | Terminal Length L Figure 2 i
20 | intended Application OCXO
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AGREED DEVIATIONS FOR BAKON (F)

ITEMS AFFECTED DESCRIPTION OF DEVIATION

Para. 4.2.2 Para. 9.3, Shock: Shall not be performed.

Para, 4.2.3 Para. 8.11, Radiographic Inspection: 8hall not be performed,
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AGREED DEVIATIONS FOR KVG Quartz Crystal Technology GmbH (D}

ITEMS AFFECTED

DESCRIFPTION OF DEVIATION

Para. 4.2.2 Para. 8.5.1, Seal Test Fine Leak: The crystal units shall be subjected to
Para, 4.2.3 MIL-8TD-202, Method 112, Procedure lila,
Para, 4.2.4

Para. 4.2.5




