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1.1

1.2

1.3

1.4

1.5

GENERAL

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 herein,

TYPE VARIANTS

A list of the type vadants of the crystal units specified herein, which are also covered by this
spegification, is given in "Table 1{a) - Type Varlant Summary™.

For sach 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 comtents of the individual Tables 1{a} shall be as shown in Table 1) and the characteristics

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

The specific characteristics shall be negotiated between the Manufacturer and the Orderer. The
Marwdacturer 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 maximum ratings, which shall not be excesded at any time during use or storage, applicable to
the crystal units specified herein, are ag 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 herein is shown in
Figure 3.
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TABLE 1{a) - TYPE VARIANT SUMMARY

Lead Length
Resonance Load Reference | Operating Temp. | (Dim, L mm)
Variant Frequency Capacitance Temp. Range
{MHz} {Cr. pF) {Ty °C {Top °C) M. Max.
01 55,34375 & + 25 25t 70 {127 -
02 68.4373 +25 2010 *70 {127 -
a3 71.9688 + 25 20to +70 1127 -
04 82,583 @ +25 2010 +70 127 .
08 83.07 w +25 20t +7¢ [ 127 -
06 83.335 s +25 20t +70 12,7 "
07 B4.210526 w +25 2010 +70  [12.7 -
08 84.858421 @ +25 2010 *70 {127 -
08 85.087737 o +25 =20t +70 127 -
...... 10 85964047 1 o S o to +70 1127 )
1 36.866968 e +25 20t +70 1127 -
12 37.166667 @ +25 20t +70 (127 -
13 85.052865 » +25 20t +70 (127 .
14 70.0 @ +25 20t0 +70 (127 -
15 102.083338 @ + 25 2010 +50 {127 -
1B 18.0 50 +40 20t +80 (127 -
17 18.0 50 +50 B0 te +70 1127 -
18 15.84 50 +25 BB +105 {127 .
19 16.0 -16.384 22 + 50 20t +70 0 1127 -
20 16.35 30 +25 ~20 10 +70 12.7 -
21 18.84 o +25 20t +88 (127 .
22 18.84 32 +25 20t +55 (127 “
23 15.0 32 + 25 ~30 10 +70 12.7 -
24 20.0 22 + 80 2010 +70 12.7 ~
25 36,693333 ” +25 20t +70 1127 -
26 20.8333 10 +25 0 +80 {127 .
27 22.841667 30 +25 2510 +85 127 .
28 22.856667 44 +25 20t +50 1187 -
23 22.861667 30 +25 -20t0 +85 127 .
30 24.184 32 +28 -0t +50 127 -
31 24.5 30 +25 2010 +B0 {127 -
32 24.5 32 +25 -20te +85 1127 .
33 36.666 -38.333 n +25 201t +860 127 -
34 38.25618 55 +22 Oto +40 (127 -
35 55.46875 20 + 45 +43 to +47 1127 -
36 B2.5 - 68.128 10 +25 -10te +60 127 .
37 71858475 57.5 +25 2010 +80 1127 -
38 75.38015 575 +25 20 +80 127
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TABLE 1{a) - TYPE VARIANT SUMMARY (Continued)

Lead Length
Resonance Load Reference | Operating Temp. {Dim. L )
Variant Frequency Capacitance Tamyp. Range
{MHz) {C. pF) {Ty *C) (Top °C) .
' Min. Max.
33 78.518318 265 +30 10t 70 1127 -
40 80.381844 28.5 +25 -85 o +88 | 127 -
41 81.847222 26.8 +25 251 +85 {127 -
42 98.1 w +25 =201 + 860 12.7 -
43 105.0 10 +25 A0t +80 - | 127 -
44 120.788 @ + 25 1010 +50 12.7 -
45 61.805555 o0 + 25 2010 70 1127 -
46 B2.5 o +25 20w +70 (127 -
47 82.03125 w +25 20 to +70 (127
A8 62.109375 w225 2010 +70 1127 -
43 §9.559524 o +25 20t 70 (127 -
50 68.5619048 < +25 20 70 127 .
51 24.68617 30 + 28 201w +70 {127 -
&2 B2.53 0 +25 R0to +70 {127 -
53 83.07 @ + 28 20t +70 127 -
54 37.063817 o0 +25 20t +70 {127 -
85 37.083333 o + 25 201m +70 1127 -
56 681.1875
57 65.00311 o0 +26 20 t0 70 (127 -
58 85.48 o +25 20t +70 1127 -
58 45.08008 12 + 25 20t +70 {127 -
BO 18.0 22 + 60 2010 +70 127 -
81 38.3117284 w + 25 20 +BD 127 -
82 15.0 35 + B0 B0to +70 (127 -
63 16.0 22 + 80 20t +70 1127 -
84 18.384 22 + B0 20t + 70 1127 -
85 85.0047 s +25 R0 +70 1127 -
&4 85.0513 @ +25 20 +70 (127 -
87 69.98982 o +25 20 to +70 (127
58 85.4792 @ +25 -20to +70 127 -
69 50.0 30 +25 G io +55 12.7 -
70 20.0 22 +80 20 +70 0 127 .
71 8.0 30 +25 ~35t0 +108 [ 127 -
72 37.74378 o +25 201w +70 {127 ~
73 37.827083 » +25 R0t +70 127 -
74 5.24288 30 +25 25t +108 1127 -
75 4.086 30 +25 25 te +78 (127 -
76 512 30 +25 3510 #1108 127 -
77 8.5536 30 +28 351 +1D05 {127 -
78 65.04974 » +25 R0t +70 1127 -
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TABLE 1{a} - TYPE VARIANT SUMMARY {(Continued)

) Lead Length
Rasonance Load Reterence | Operating Temp. {Dim. L mm)
Variant Frequency Capacitance Temp, Range '
{MHz) (Cy pF) {Ts °Cy {Top 7C) _
Min. Max.
79 85.005555 * + 25 20t 70 (127 -
80 62.5 e + 25 20t +70 127 -
B1 70.0 o +25 20to +70 {127 -
82 4.1379 30 + 25 BH10 +75 127 -
83 65.03639 w + 25 201 +70 1127 -
84 38.811787 e +25 2510 70 (187 -
85 200 @ +25 301 +70 (127 -
88 20.0 3z +25 B0t +70 (127 -
87 81.506843 w0 +70 20to +80 |12.7 -
88 121.8 o + 25 3010 +80 1127 .
89 50.0 w +25 30w +B0 1127 -
g0 3778625 o + 25 B0t 70 127 -
91 248827 « +25 201t +70 127 -
92 37.839583 @ +25 20t +70 1127 -
93 80.875794 w0 + 25 2Ot +70 (127
84 90.881675 w +25 20to +70 {187
a5 90.88754 e +25 20t +70 127 -
96 90.893413 @ +25 20t +70 1127 -
97 899.53704 2 +25 201 +70 (127 -
48 20.0 0 + 26 -85 to +108 {127 -
89 24.5 32 +25 20t +70 (127 -

NOTES
1. Full electrical and physical characteristics are given in the individual Tables 1{a) at the end of thig
specification,



PAGE 9

ESCC Detail Specification
No. 3501/001 BSUE 4

TABLE 1(b) - MAXIMUM RATINGS

No. Characteristic Symbol Values Unit Ramarks
1 Nominal Frequency Range f 4.0 to 140 MHz Note 1
2 Dirive Level Range P Note 1 mw
3 Operating Temperature Top . °C Note 2

Range
4 Storage Temperature Tawy -B& 0 +125 =0 Note 3
Range
5 Soldering Temperature T + 260 G Mote 4
NOTES
g
Fundamental and Fi%%g:f;y Drive Level Range
QOvertong Order Range (MHz) mw)
Fundamaental 4-358 0.051 0.2
3 30 - 100 0.05 10 0.25
5 80 - 140 0.05 10 0.25

See Table 1{a).
The duration at maximum storage temperature shall not exceed 16 hours.

Duration 10 seconds maximum at a distance of not Iess than 3.0mm from the device body and the
same lead shall not be resoldared untit 3 minutes have elapsed.
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TABLE 1{c) - FORMAT FOR INDIVIDUAL TABLES 1(8)
TABLE 1{3) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO.
Limits
M. Charactarigtic Symtiol Unit Ramarks
Min, Max

1 Resonance Fraquency t Mz AT Cut

2 | Reference Tempsrature Ta °

3 | Overtons Ordsr -

4 | Load Capacitance Cy. pF

5 | Ratad Drive Level Py mw

8 | Frequency Adjustment af 106 AT T, <G
Tolerance H

7 | Resonance Resistance B, £ AL T, °C

8 | Frequency Varigtion At 104 Fror fraquency
with Tempergture f measwed at T, <C
over Ty,

g 1 Resistance Variation AR %a From resistance
with Temperature =) k) measured at T, *C
over Ty

10 | Operating Temperatura Top =G
Rangs

11 | Frequency Varation af 100 Fran  Pgy =0.5mW
with Drive Level H i}

Fga =0.5mW

12 | Resistance Variation AR % From  Pgy =05mW
with Drive Lavel R W

Pgy =0.5mW

13 | Motional Inductance Ly mi

14 | Maotional Capacitanse Gy jid

15 | Btatic Capacitance Cy pF

16 |40 Faclor 0 )

17 | Ratio of Unwanted: iy thr requancy
Response Resistarce 1o rangas f-10%
Rezonance Resistance /R e

o af f, +10%
Response Impadance to LR
Resmnance Rasistanne
18 | Ageing at 18
¥
19 | Physical Dimensions
20 | Intended Application

NOTES: See Pages 11 and 12,
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NOTES TO TABLE 1{c)

1.

{ay it Cp is not specified, Symbol and measurement shall be §,.
{b} ¥ C is specified, Symbol and measurement shall be f,

Reference Temperature T,

fa} For a crystal unit tunctioning in a non-controlled tempsraturg  environment, e reference
temperature is normally +25 +2 *C.

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

Load Capacitance C

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

{b) When a crystal must function with 2 lbad capacitance, the §p value shall be specified. The
standard valuss of load capacitance are as follows:

- Fundamental Frequency Operation: 20pF, 30pF, 50pF and 100pF.
- Overtone Operation: 8pF, 12pF, 18pF, 20pF and 30pF.

N.B

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

aexceeding 10% of the frequency Wlerance 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 specitied below:

- Preferred values: 2mW, 1mW, 0.5mW, 0.2mW, 0. 1mW, 0.05mW, 0.02mW, 0.01mW, 0.001mW or
0.0001mMW at 1 20%.

- Non-preferred values: 10mW, 8mW and 4mW all at +20%.,

Frequency Adiustment Tolerance

{a) When a crystal must function at ils serips resonance freguency, the standard value of the
adjustment tolerance shall be £10 x 106,

{by When a crystal has 1o function with a load capacitance, the standard value of the adjustment
tolerance shall also be £10 x 10-6. Howaver, if the lvad capacitance is adjustable, it is preferable
to speeify that the nominal frequency be obtained with a load capacitance value between the
minimum and maximum valug when the crystal is functioning in its fundamental mode.

Resonance Resistance

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

e
{b) Ry may be calculated by Ry = Q,(i * GQZ‘ 2
C{_}

4
Freguency and Resistance Variation with Temperature

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

Frequency and Resistance Variation with Drive Lovel

These imits and the Drive Level range (Pay 1o Pgp) shall be specified for very special crystals only
{te. crystals used in very high stability vacillators).
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NOTES TO TABLE 1(c} {Continued}

a.

10

11

12.

13.

14

18.

18.

Electrical Values

The elactrical values shall be specified only when required for the correct functioning of the equipraent
i which the crystal is used.

Mationgl Inductance 1y

Because the inductance valug may be restricted by other chosen pararmeters, the Manufacturer shall
propose the valus of Ly in accordance with the Customer’s requirements,

'Q Factor

i 'R and L have been already specified, it will not be necessary to specify the mirimurn value of the
Q factor.

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

Ratio of Unwanied Response Resistance 1o Fesonance Resistance

The standard minimum value is2, but it is possibide to obtain higher values.

The frequency range within which the minimurn value of the ratic is reguirad shall alse be gpegified.

Ageing

Specity limits under appropriate column and ageing period undar "Remarks™.

Terminal Lengths

To be specified if different from Figure 2 dimensions. i dimansions are as per Figure 2 then "Figure
2" to be entered in the Limits column.

Not applicable tems

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 o be added, see ESCT Generic Specification No. 3501, Para.
3.
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FIGURE 1 - PARAMETER DERATING INFORMATION

Mot applicable.

FIGURE 2 - PHYSICAL DIMENSIONS

A
Millimetras
Syrmibol Remarks
M. Max
DA - 10.70 -
- 6.80 -
H 4.83 5,33 Fitch
5.08mm
1611 040 | 0.48 -
i 12.70 ~ .
P - 3.90 Note 2
Q - 0$.95 Note 2

NOTES
1. Lead No. 8 is grounded to case.
2. The tag’s position or presence is optional.

FIGURE 3 - FUNCTIONAL DIAGRAM

{Bottom View)

B e o
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4.1

4.2

4.2

4.2.2

4.2.4

APPLICABLE DOCUMENTS

The following docurnents form part of this spacification and shall be read in conjunction with i~
{ay ESCC Generic Specification No. 3501 for Quartz Orystal Units.

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 used:-

Resonance Frequency

-

Load Resonance Frequency =
Reference Temperature = Ty
Resgonance Resistance = 1,
Load Resonance Resistance = Ry
Rated Drive Level = Py
Static Capacitance = Gy
Load Capacitance = (O
_ Motional Capacitance = Gy
Muotional Inductance = Ly
Response Resistance = Hp
Response Impedance = 1Zp
Insulation Resistance = R
RECIUIREMENTS
GENERAL

The complete requiraments for procurement of the crystal units specified herein shall be as
stated in this specification and ESCC Generic Spacification 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 Detail Specification, formally agreed
with specific 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 gpecification.

DEVIATIONS FROM GENERIC SPECIFICATION

Deviations from Special In-procass Controls

None.

Dovigtions from Final Production Tesis {Chart I
None.

Dewviations from Burn-in Tests {(Chart 1D

Mone.

Deviations from Qualification Tests {Chart IV)

Naone.

Deviations from Lot Acceptance Tests {Chart V)

MNong,
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4.3

4.3

4.3.2

4.3.3

4.4

4.4

4.4.2

4.5

4.5.1

MECHANICAL HEQUIREMENTS

Dimension Check

The dimensions of the crystal unils specified herein shall be checked. They shall conform o
those 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 § of EBCC
Generic Specification No. 3501,

MATERIALS AND FINISHES

The materials and finishes shall be as spacitind harain. Where a defirile material is nat specified,
a material which will enable the crystal units specified herein 1o 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, nickel plated or nickel and gold plated,
4.4.12 Base

Kovar, nickel plated and gold plated.

Lead Material and Finigh

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

MARKING

General

The marking of all components delivered to this specification shall be in accordance with the
requirermnents of ESCOC Basic Specification No. 21700 and the following paragraphs. When the
component is too small to accommeodate all of the marking specified, as much as space permits
shall be marked and the marking information, in full, shall acoompany the component in #s
primary package.

The irdormation to be marked and the order of precedencs, shall be as follows:-
{a} The ESCC Component Numbar.
{by Characteristics,

{¢) Traceability Information,

The ESCO Component Number

Each component shall bear the ESCC Component Number, which shall be constituted and
marked as follows:- 3501001018

Detall Specification Number
Type Variant {Ses Table o))
Testing Level {B or C, as applicable)
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4.5.3

4.5.4

455

4.8

4.6.1

4.8.2

4.6.3

4.7

4.71

4.7.2

4.7.3

Characteristics

The resonance frequency of the crystal units shall be clearly specified in MMz, Whaere nacessary, it
shall be specified 1o 6 decimal places.

Traceability Information

Each component shall be marked in respect of traceability information in accordance with the
requirements of ESCC Basic Specification No. 21700,

Manufacturer’s Name, Symbol or Coda

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

ELECTRICAL MEASUREMENTS

Electrical Measurements at Reference Temperature

The parameters to be measured in respect of electrical characteristios are scheduled in Table 2,
The measurements shall be performed at the temperatures specified in the individual Tables 1{a),

Electrical Measuremnents at High and Low Temperatures

The parameters to be measured at high and low temperatures are scheduled in Table 3. These
measurements shalt only be performed i values are specified in Tabile 1(a) tems 8 andior 9.

Circuits for Electrical Measurerments (Fiqure 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
otherwise stated, measurements shall be performed at Typy = Ty % 2 *C. The parameter drift
vatues {Delta) applicable to the scheduled parameters shall not be exceeded. In addition to these

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

Conditions for Bum-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.

Hecirical Circuits for Burn-in {(Fiqure )

Not applicable.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT REFERENCE TEMPERATURE
B . ESCC 3501 . )
No, Characterigtics Symbol Test Mothod Limita Unit
1 | Resonance frequency
at reference tlemperature Parg, 8.2.1.1 Table t{a), MHZ
and rated drive level Hem 1
~ with Cpy ¢ (T Po) + hem B
- with G i {(Ter Pyl
2 | Hesonance resistance
at reference tempearatura Para. B.2.1.1 | Table {8}, £
and rated drive level fterm 7
- with Gy Rr (T Po)
< with G By {Te, Po)
3 | Frequency variation AT{T, AP} Para. 8.2.1.1 Table 1(a), 10-6
with Drive Level f ftearn 11
4.1 Resistance variation. AR(T, 4Py | Para. 8.2.1.1 | Table 1{a), s
with Drive Level R ftarm 12
& | Motional Inductance Ly Para. B.2.1.83 | Table 1{a}, tils!
ftem 13
6 | Static Capacitance Co Para. 8.2.1.4 | Tabls t{a), pF
Hem 15
Bp/R
7 | Unwanted response ar Para. 8.2.1.5 Table 1{a}, .
1ZplR ftemn 17
& | Insulation Resistance Ri Para. 8.21.6 | 500 Min. MO
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TABLE 3 - ELECTRICAL MEASUREMENTS AT HIGH AND LOW TEMPERATURES

st 5 ESCC 3501 . )

No. Characteristics Symbnl Test Method Limits Unit
g | Freguency variation Table 1{a)

with Temperature ATIAT, Py | Para 9212 [lem B 106

over Ty f
10 | Resistance variation Table t{a)

with Temparaturg A RI{AT, Pyy | Para, 8242 {#tem 9 U

over Tgy =1

FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS

Nt applicable,

TABLE 4 - PARAMETER DRIFT VALUES

, . Change
. o X Speac. andior Tost o .
Na. Characteristics Symbaol Test Method Conditions &i{fziﬁi& Unit
1 | Resonance frequency af Ag per Table 2 As per Table 2 + 20 | 106
drift f
2 | Resonance resistance AR As per Table 2 | As per Table 2 10 Y
drift R or {1}
+ 1.0 £3
NOTES 1. Whichever is the highest value,
TABLE 5 - CONDITIONS FOR BURBN-IN AND LIFE TEST
Na. Characteristics Syrabol Condition Unit

1 | Ambient Temperature Teami +88 #5 G

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 NG, 3501)

Measurements and Inspections on Completion of Environmental Tests

The parameters 1o be measured and inspections o be performed on completion of environmental
tests are scheduled in Table €. Unless otherwise siated, the measursments shall be performed at
Tams = To £2 °C.

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

The parameters to be measursd and inspections to be performed at intermediale points and on
completion of endurance tests are scheduled in Table 8, Unless otherwise staled, the
measuremernts shall be performed at Top = Ty 22 *C.

Conditions for Operating Life Tegt {Part of Endurance Testing)

The requirements for the operating life test are spacified in Section B of ESCC Generie Specification
No. 3501, The test shall be performed as a high temperature storage test and the temperature 1o be
applied shall be the maximum operating temperature specified in the individual Tables 1{a) given in

__ihis specification.




ESCC Detail Specification

No. 3501001

PAGE 20

{SSUE 4

TABLE 6§ - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS
- AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING

ER0C GENERIC SPEC. NO, 3501 MEASUREMENTS AND INSPECTIONS LIMITS
NO. : : SYMBOL UNIT
ENVIRONMENTAL AND | TEST METHOD DENTIFICATION COMDITIONS Min. Mz
ENRDURANGE TESTS {13 | AND CONDITHING
01 | Electical Muasuremonts Para. 9.24 Blacirisal Table 2 Table 1{a}
&t Reforenve Tomporahre Moasurermpnis
D2 | Shook Para. 9.3 initial Measuramenis
Busonance Fraquaney Tabie & Homy § Tably 2 Hem
Resonance Resistanos) - Table 2 Hem & £ Tably 2 Hom 2
Fingl Measurements
Resonance Froquenty Talde 2 Hem 1 o ~ 1.0 + 1.0 tid
ity i
Resonanpe Heslstance|  Table 2 Hem 2 AR - 10 +10 Y
Dt : or {2}
AR -1 ] 10 Q
08 | Vibration Para. 8.4 Initial Measurements
Resonancs Frogquenoy Tabie 2 fam 1 H Tahie 2 Bam 1
Regonance Resisiance Tablp 2 ftem 2 2] Tabip 2 ftom 2
Final Measurements
Rosonance Frequency 1 Tablke 2 ftom 1 At ~1.0 +1.0 104
Drift i
Resongnee Resistnoe] Table 2 ftemn 2 AR ~ 143 10 %o
Drft & or {2}
AR - 1.0 + 1.0 &
04 | Seal Tegt Para. 8.5 Fine Loak Para. 9.5.1 Para, 8.5.1
Giross Lopk Pars 9.5.2 Para. 9.5.2
08 | Parmanence of Marking Para, 4.8 Final Measurements
Visust Exarination M norrosion of
obliteration of
marking
a8 | Exdernal Visual nspeotion Para. 9.9 Final Measurements
Visual Ingpacton EBO0 N, 20540 .
07 | Solderabiity Fara. 913 - - -
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 INBPECTIONS LTS
N QY MBOL LMY
ENVIRONMENTAL AND | TEST METHOD IDENTIFICATION COMNBDITIOMS
ENDURANCE TESTE {1} | AND CONDITIONS Min, | Max
Climatic Sequenne Para. 914
08 | Dry Heat Para. 9.14.1 initigl Measurements
Resonance Frequency | Table 2 fom Table 2 ftam 1
Resonance Besisiance]  Table 2 Hem 2 # Table 2 Hom 2
Final Measurements
Resonance Fragueney | Table 2 Hom 1 a1 ~248 + 2.0 16
Drift {
Rescnance Resigtance!  Tabie 2 ftem 2 aR - 10 +10
Drift H ot {3)
AR =1, + 1.0 {
38 | Cold Para. 9.14.8 Initial Measurameams
Resonance Fraguency | Table 2 ftom 1 i Para $.14.1.3
Rasonance Resistanse] - Tatde 2 em 2 R Firal Moasurameants
Final Moasurements
Rosanance Froguonoy | Tabe 2 Hem 1 A ~ 20 + 2.0 ¥
[t f
Rosonance Resistance!  Tabin 2 lem 2 4B ~13 1 i b2
Drift 21 or 18y
AR ~181 +10 {3
10 | Damp Hest (Avclorstad) Para. 5144 Initigl Measurements
Remuaining Cyolos Resonance Freguency | Table 2 fiem 1 f Para. 9.14.5.8
Resonance Resistance]  Table 2 liem 2 R Fingd Messurpmests
Final Measurements
Rasonance Froouercy | Table 2 flem Af ~2.8 +2.0 198
Drift
Ragonarce Rodstance]  Talda 2 Ben 2 AR “1y i +10 s
Drift R or {2}
AR ~1.0 + 1.0 £
frsydation Besistance Table 2 Ham 8 B 500 - 539
11 | Rapid Change of Para. 9158 initial Measurements
Tormperahirg Resonanee Fragueng Table 2 Hem 1 f Parg. 9.13.4.2
Besonsnce Ros 2 Hem 3 = Final Measuroments
Final Measwrements | Aller mivdmum
Reoovary o 8 hours
Hosorance Froguenoy § Table 2 Hem 1 & -281 *38 16
vt f
Hosunace Resiglance)  Table & Hem 2 S ~Hii +10 k2
Drify 121 or {2}
AR ~1.0 +1.0 £
12 | Robustiess of Para. 8.16 Tensily Biongh Gon, 8501
Tarmmationg Para, 3161
Visual Exarningtion N vigible damage
Bending Gon, 3501
Para 8.18.28
YWisual Exunmation N vigible damsge
NOTES
1. The tests in this table refer 1o sither Chant 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 MEASUREMENTES AND INSPECTIONS LIMITS
NO. SYMBOL UNIT
ENVIRONMENTAL AND | TEST METHOD IDENTIFEZATION CONDITIONS
ENDURANCE TESTS (1) | AND CONDITIONS Min | Max
138 | Lo Test Para, 8.17 initial Measurements
Resanance Frequency Tatde 2 Hem 1 f Table 2 tomy 4
Rescnance Resisiance Tatde 2 htam 2 2 Table 2 Hom 2
intermediate Measurements! A1 500 hours
Reasonance Fraguency Tatde 3 Hermn 1 a1 ~2.0 +20 | 10
it i
Rasonance Posivtance Table 2 Hlem 2 AR ~ 14 *10 %
Drift ] o {8
AR ~1.0 +1.0 2
intermediate Measurements| At 1000 howrs
{Chart IV} and Final
Measwremems {Chart V)
Resanance Fraquency - Table 2 ear tp - 41 ~2.5 +25 | 104
Orit H
Resanance Resitance Table 2 Bem 2 AR ~ 1 + 10 %o
Orift f or {2}
AR 1.0 + 1.0 £2
Final Measurementy Ad 2000 hours
{Chart 1V}
Rasonance Frequency Table 2 Hom 1 al ~3.0 +3.0 | 0
Drift §
Resonance Bosisinos Table 2 om 2 AR ~ 10 *i L %
Dt ] ar {8y
AR ~1.0 +1.43 L

NOTES

1. The tests in this table refer to either Chart IV or V, and shall be used as applicabie.
2. Whichever is the highest value.
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 01

N v, - Limits . .
No, Characteristics Symbol Y o Unit Remarks

1 | Resonance Frequency £, £5.34375 Mz Swept

2 | Reference Tempaerature Ta +23 +27 °C

3 | Qvertone Order - 3

4 | Load Capacitance Cy e pF

5 | Rated Drive Level Pa 0.1 mw

8 | Frequency Adjustment At -10 +10 106 M T, 0
Tolerance t

7 | Hesonance Resistance R, . 40 2 AT, C

8 | Frequency Variation i At <75 +*7.5 106 From frequency
with Temperature f measured at T, *C
aver Tey

g | Resistance Variation AR 10 +10 %o From resistance
with Temperature R measured at T, *C
over Top

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

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

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

13 | Motional Inductance Ly 3.2 4.8 i

14 | Motional Capacitance Cy Mot applicable iF

15 | Static Capacitance Co - 7.0 nF

16 | Q Fagtor Q Not applicable -

17 | Hatio of Unwanted: in the frequency
Response Resistance o range:  f, -B0kMz
Resonance Resistance Rp/R to

or 2:1 - fo + S0kHe
Response Impedance 1o [ZpiA
Resonance Resistance
18 | Ageing At 3.0 +3.0 108 After burn-in and per
f year
19 | Termingl Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 02
_ Lirmitg
Nao. Characteristics Symbol i Mo Ungt Remarks

1 | Resonance Frequency f; 68.4373 MHz Swept

2 | HReterence Temperature T +23 +27 °C

3 | Overtone Order - &

4 | Load Capacitance Cy s pF

5 | Hated Drive Level Py 0.1 mw

& | Frequency Adjustment At 10 + 10 106 AT, 00
Tolsrance f

7.1 Resonance Besistance . R, .. - . 40 €2 AT, °C

8 | Frequency Varation Af 7.5 +7.5 106 From frequency
with Temperature f measured at T, “C
over Ty

9 | Resistance Varation AR -10 +10 %o From resistance
with Temperature R measured at T, °C
pver Typ

10 | Operating Temperature Top -20 +70 G
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 Induttance Ly 3.2 4.8 friH

14 | Motional Capacitance Cq Not applicable F

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q Not applicabils -

17 {Ratio of Unwanted: In the frequency
Hesponse Resistance to ranger  f, -80kHz
Resonance Resistance Rp/R 10

or 21 fp + 50kHz
Responge Impedance 1o IZpiR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 106 After burn-iny, and per
H year
19 | Terminal Length L Figure 2 THm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 03
e ot Limits ; ks
No. Characteristicg Syrmbol i Max. Unit Remarks

1 | Resonange Frequengy £ 71.9666 Mz Swapt

2 | Reference Temperature Ty +23 +27 G

3 | Qvertone Order - 3

4 |load Capacitance Cy w pF

5 | Rated Drive Leval Fy 0.1 mw

& | Frequency Adjustment Af -14 +10 108 AT,
Tolerance f

7 | Resonance Resistance R, - 40 {1 AT, 0

8 | Frequency Variation Af -7.5 +7.5 10€ | From frequency
with Temperature f measured at T, °C
aver Tan

8 | Resistance Variation AR -10 +10 % From resistance
with Temperature R measured at T, “0
over Toy

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

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

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

13 | Motional Inductance Ly 3.2 4.8 m

14 | Mational Capacitance Cy Not applicable 3

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: in the frequency
Response Resistance to range: I -B0kHz
Resonance Resistance Rp/R i

or 21 - f + BOkKz
Respanse Impedance to PR
Resonance Resistance
18 | Ageing At 3010 +30 106 After burn-in, and per
f year
18 | Terminal Length L Figure 2 £
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 04

. ; Limits .
No. Characteristics Syrmbol vy Mo, Unit Hemarks

1 | Resonance Frequency f, 82.53 Mz Swept

2 | Reference Termperature Ty +23 +27 0

3 | Overtone Order - 3

4 |Load Capacitance Cr @ pF

5 i Rated Drive Level Py .1 W

& | Frequency Adjustment Af 501 +5.0 106 AT, 0
Tolerance f

7 | Rasonance Resistance R, - 40 £ AT, 0

& {Frequency Variation At <10 1 +10 10-6 From freguency
with Temperature f measured at T, °C
over Tag

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

10 | Operating Temperature Tap -20 +70 *G
Range

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

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

13 | Motional Inductance b Not applicable il

14 | Motional Capacitance Cy Not applicable -

15 | Static Capacitance Cq - 7.0 pF

16 | Q Factor O Not applicable .

17 | Ratic of Unwanted: n the freguancy
Regsponse Resistancs 1o range:  f; -BOkHz
Resonance Hesistance Rp/R LY

or &1 - f, + 50kHz
Response Impedance to 1ZptR
Resonance Hasistance
18 | Ageing at 3.0 +3.0 106 After burn-in, and per
i year
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 08

Na. Charactaristics Symbol < LHimits Unit Ramarks
Min. Max.

1 | Resonance Frequency fy 83.07 Mtz Swept

2 | Referance Temperature Ta +23 +27 “C

3 | Qvertone Order - 3

4 {load Capacitance Gy Es pF

& | Rated Drive Level Py 0.1 mW

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

7 | Resonance Resistance R, . 40 0 AT, °C

8 | Frequency Variation : At ~10 “+ 10 108 Fram frequency
with Temperature f measured at T, °C
over Ty

g | Hesistance Variation AR 20 +20 % From rasistance
with Temperature R raeasured at Ty °C
over Tmp

10 | Operating Temperaturs Tep -20 +70 °G
Range

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

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

13 | Motional Inductance iy Not applicabla i

14 | Motional Capacitance Cy Not applicabls {F

18 | Static Capacitance Cy - 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: in the frequency
Response Resistance (o rangs:  §; -50kHz
Resonance Resistance RpHR 10

or 24 - o+ B0kHz
Response Impedance 10 ZpiR
Resonance Resistance
18 | Ageing At -3.0 +3.0 108 After burn-in, and per
f year
19 { Terminal Length L Figure 2 #tl1¢
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 08

e Limits ; i

No. Characteristics Symbol Yy Mo Unit Hemarks

1 | Resonance Frequency f, 83.335 Mz Swept

2 | Referance Temperature Ty +23 +27 °G

3 {Overtone Order . 5

4 {Load Capacitance Gy o pF

& {Rated Drive Level Py 0.1 mW

& | Frequency Adjustrment At 5.0 +5.0 108 At T, *C
Tolerance f

7 | Resonance Resistance R, « 60 {1 AT, PO

~§4Frequency Vanation A HEY P 7.0 106 From frequency
with Temperature f measured at T, 0
over T

9 | Resistance Varation AR 20 + 20 Y From resistanca
with Temperature R maasured at T, *C
over Tgg

10 | Operating Temperature Top -20 +70 "C
Rangs

11 Frequency varation At Nat applicable 106
with Drive Level t

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

13 | Motional Inductance b 10.8 13.2 mH

14 | Motional Capacitance Gy MNot applicabls iF

15 | Static Capacitance Cy - 7.0 nF

18 | Q Factor Q Not applicable “

17 | Ratio of Unwanted: Iny the frequency
Response Hesgistance to range:  §, -50kHz
Resonance Resistance Rp/R 0

or 24 - f, + B0kHHz
Respanse impedance 1o 12pi R
Resonance Resistance
18 | Ageing At 5.0 +5.0 106 After burn-in, and per
f yaar
18 | Terminal Length L Figure 2 Ty
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 07

- Limits . ,

No. Characteristics Symbol Yy Mo Unit Remarks

1 | Resonance Freguency fr 84.210526 Mtz Swept

2 | Reference Temperature Ta + 24 + 25 “C

3 i Dvertone Order - 3

4 | Load Capacitance Gy @ pF

5 | Rated Drive Level Py 0.1 i

6 | Frequency Adiustment Af 5.0 +5.0 106 AT, 00
Tolerance f

7 | Resonarce Resistance Ry - 40 L] AT, °0

g Frequency Varation At 8.0 1 +8.0 108 From frequency
with Temperature f measured at T, °C
over Tag

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

10 | Operating Temperature Top 20 + 70 G
Hange

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

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

13 | Motional Industance Ly Not applicabile miH

14 | Motional Capacitance sy Not applicable F

15 | Static Capacitance Cp - 7.0 pF

18 | Q Factor ] Not apphicable -

17 | Ratio of Unwanted: in the frequency
Rasponse Hesistance 1o range:  f; -80kHz
Resonance Hesistance Rp/R to

or 21 - f, + BOkHz
Response Impedance to (ZptR
Resonance Resistance
18 | Ageing & f -3.0 +3.0 108 After burn-in, and per
f your
18 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 08
Y » - Limits X s
No. Characteristics Syrmbol Min Mo, Unit Remarks

1 | Hesonance Frequency f 84.868421 Mz Swept

2 F’iéfemnrze Temperature Ty + 24 + 2B 0

3 {Overtone QOrder - 3

4 1| Load Capacitance Cr @ oF

5 | Rated Drive Level Ps 0.1 mwW

& | Freguency Adjustment At 5.0 +50 108 AT, 20
Tolerance f

7 | Resonance Resistance Ry . 40 £ AT, C

8 Frequency Variation At 8.0 +8.0 108 From frequency
with Temperature f measured at T, *C
aver Ton

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

10 | Operating Temperature Top <20 + 70 G
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 g Mot applicable o

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Cq - 7.0 pF

16 | Q Faclor 0 Not applicable -

17 | Ratio of Unwantad: In the frequency
Response Resistance 1o range:  f, -B0kHz
Rasonancs Hegistance Rp/R s}

or 21 - f, + B0kHz
Response Impedancs 1o iZphR
Hesonance Resistance
18 | Ageing At -3 +3.0 106 After burnsin,
f ovar 10 yoars
18 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 08

- , Limits ; -

Ne, Characteristics Symbol e Mo Unit Remarks

1 | Resonance Fraquency fr 88.087737 Mz Swapt

2 | Relerence Temperaturg To + 24 + 28 0

3 | Quertone Order - 3

4 | Load Capacitance Gy e nF

5 | Rated Drive Lavel Ps 0.1 W

& | Fraquency Adjustment Af B.01 +50 108 ATy G
Tolarance f

7 | Resonance Resistance R, - 40 & AT, o0

8 | Frequency Variation At 8.0 + 8.0 108 From frequency
with Temperaure H measured at T, °C
aver Tep

9 | Resistance Varation AR 20 +20 Yo From resistance
with Temperature - R msasured at Ty 0
over Te,

10 | Operating Termperature Top 20 +70 °C
Range

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

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

13 | Motional Inductance Ly Not applicable rri

14 | Motiona! Capacitance Gy Mot applicable F

15 | Static Capacitence Co - 7.8 pF

16 | Factor 2 Not applicable .

17 1 Ratio of Unwanted: in the frequency
Response Hesistance 1o ranger  §, -B0kHe
Rasonance Resistance HpiR 1o

or 21 - f,+ BOkHz
Responss Impedance 1o 1ZolR
Resonance Resistancs
18 | Ageing a1 ~3.0 +3.0 15 After burnein, and per
{ year
18 | Terminal Length L Figuwre 2 T
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYRE VARIANT NO). 10

. . ot Limits .
No. Characteristics Bymbod i Yy Linit Rormarks

1 | Rasonance Fregquency i 85.8954847 Mtz Swapt

2 | Betorance Temparature Te 24 + 26 =

3 1 Qvertone Order - 3

4 |Load Capacitance C @ pF

5 | Asted Drive Lovel Py 0.1 mwW

§ | Frequency Adjustment At B.01 80 108 At T, *C
Tolerance f

7 | Resonance Resistance Ry . 40 143 AT, °C
Frequency Varation At -8.0 +8.0 108 From frequency
with Temperature { ‘ measured at T, °C
gver Top

9 | Resistance Variation AR 20 +20 | Yo From resistance
with Temparaturg " muasured st Ty °0

10 | Operating Tempgrature Top 20 +70 *C
Range

11 | Frequency variation At Not applicable 106
with Qrive Level §

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

13 | Motional Inductance ta Not applicable mi

14 | Motional Capaciiance Gy Not applicable ¥

15 | Static Capaciance B - 7.8 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: in the frequenoy
Response Resigtancs o range: o ~BOKHZ
Resonance Resistance Fip/R - o

or an - £+ H0kHz
Fesponse Impedance o iZpiR
Resonance Resistance
18 | Ageing At 3.0 +3.0 108 Adtar burn-in, and per
H yoar
19 | Terminal Length L Figors 2 | mm
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TABLE 1{g) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG 11

e . Limits .

Mo, Charactaristion Bymbol Yy Mo Unit Remarks

1 | Resonance Frequency f 36.866968 Mbiz Bwept

2 1 Reference Temparalure To +23 +27 °G

53 1 Qvertone Order - 3

4 |Load Capacitance Gy s pF

& | Rated Drive Loval Py 0.1 mW

& | Fraquency Adjustment At 10 +10 106 At Ty °G
Tolerancs i

7 | Rasonance Resistance R - 40 Q AT, o0

8 | Frequency Varation Af 8.0 +8.0 b From frequency
with Ternperature f measured at Ty *C
over Top

g | Resistance Varigtion aR -10 +10 Yo From resistance
with Temperature R measured at Ty, °C
over Tgg

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

11 | Frequercy variation At Not applicable 108
with Drive Level H

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

13 | Motional Inductance Ly 12,7 21.7 rird

14 | Maotional Capacitance 4 Not applicable F

15 | Static Capacitancs Co - 7.0 pF

16 | Factor L Q Nat applicable .

17 | Ratio of Unwanted: in the frequency
Fesponse Hesistance o rango: % -BOkHz
Resonanca Hesistanne Hp/H 10

or 21 : f,+ BOkHZ
Rasponse impedance 0 ZpiR
Ragonange Resistance
18 | Ageing At 307 +80 108 After burn-in, and per
§ yoar
18 | Terminal Lengih L Figure 2 N
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 12

. Limits =
” Fa) X 3
Mes. Characteristics Symbol i Max. Unit Remarks

1 | Resonance Freguency {; 37.166867 WMz Swopt

2 | Reference Tomperalurs To +23 +27 °0

3 | Quertons Order . 3

4 {Load Capacitance Gy w pF

5 | Rated Drive Loval Pa 04 mw

§ | Frequency Adjustment Al 10 +10 108 At Ty “C
Tolerance H

7 {Resonance Resistancs R, . 40 @ AT, 00
Frequency Variation at 901 +80 108 From fraquency
with Temperaturs f measured at Ty °C
over Ty

8 | Resistance Variation AR -10 +10 % From resistance
with Temperature 2 measured at Ty *C
gver Ty

10 | Operating Temperature Ton 20 +70 G
Range

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

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

13 | Motional Inductance Ly 17.3 21.3 mb

14 | Motional Capacitance Oy Net applicable {F

15 | Static Capacitance Co . 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: iy the frequancy
Response Resistance 10 ' range:  §, -BO0kHz
Resonance Rasistance FpiR pix

or 21 - £, + S50krz
Rasponse impadance 1o {2
Resonance Resistance
18 | Ageing % 3.01 +3.40 108 Aftor burn-in, and per
f yaar
18 | Terminal Length Lo Figure 2 e
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TABLE 1{a) - TYPE VARIANT DETAILED INFOBMATION
TYPE VARIANT NO. 13

e esiativ o Limitg .
No. Characteristios Symbol YTy Mok, Linit Remarks

1 | Resonance Fraquency £ §2.052865 Mz Swept

2 | Reference Tomperature Ts +23 +27 0

3 1 QOvertone Order . 3

4 |Load Capacitance Gy @ oF

5 | Rated Drive Lovel Py 0.1 W

& | Frequency Adjustment at -10 +10 106 AT, °C
Tolerance §

Resonance Fesistance R, “ 40 Q AT, 0

& | Frequency Variation A% -8.01 +9.0 158 From frequoncy
with Tamperature f measured at Ty °C
over Tgy

9 | Resistance Varation AR 10 +10 o From resistance

 with Temperature (] ‘ measured at Ty *G
over T&,}

10 | Operating Temperaturs Ten 20 +70 *G
Range

11 | Frequency variation i Mot applicable 108
with Drives Lovel f

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

13 | Motional inductange L 3.2 4.8 m

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 30 000 . -

17 1 Ratio of Unwanted: In the fraquency
Response Resistance w0 range:  §y -S0kHz
Hssonance Hesistance Rp/R 10

ar 241 - o+ BlkHz
Responss impadance to {2t
Resonance Hosistancs
18 | Ageaing At 3.8 +3.0 108 Alter buen-in, and per
f year
19 | Terminal Length L Figure 2 rm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE YARIANT NO. 14

bl Limits .
Mo, Charagcteristics Symbol e e, Unit Remarks

1 | Resonance Frogquency fy 70.0 Mz

2 | Referance Temperature To +23 | +27 *O

3 | Overtons Order . 3

4 | Load Capacitance Cy. » pF

5 | Hated Drive Lovet Py 01 mw

& | Frequency Adjustrmant Af -10 +10 108 AT, 0
Tolerancs f

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

8 | Frequency Variation Af 801 +8.0 108 From frequency
with Tempsrature f measured at T °C
Dvt Tgp

8 | Rasistance Variation AR ~10 +10 % From resistance
with Temperaturg R measured at T *C
over Tep

10 | Operating Temperature Tep 20 +70 G
Range '

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

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

13 | Motional Inductance L 3.2 4.8 mk

14 | Motiona! Capacitance Cy Not applicable ¥

15 | Static Capacitance Cy - 78 pF

16 |0 Fagtor Q 38 000 - -

17 | Ratio of Unwanted: It the frequency
Response Resistance 10 range:  f -B0kH2
Resonance Resistance RApA to

ot 21 ~ t, + BDkHz
Response impeodancea 1o 1 ZpiR
Raescnance Resistance
18 | Ageing At 301 +30 108 After burnein, and per
§ yaar
18 | Terminal Length L Figura 2 i
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TABLE {2} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 15

eyttt Limits .
Mo, Charactenigtics Symbol e Mo, Lnit Romarks

1 1 Resonance Fraguengy fi 102.0833333 Mz

2 1 Reference Temperature To +28 +28 °G

3 | Quertone Order . 5

4 {load Capacitance Oy 11.8 12.1 pF

5 | Hated Drive Lovsd B, 0.1 mw

§ | Frequency Adjusiment af B.0F +80 108 ATy %0
Toterance H

7 1 Rasonance Resistance 2 - 70 3 Over Tg, °C

8 | Frequency Varation af 5.0 + 5.0 106 From frequency
with Temperature f measured at Tq °C
aver Ty,

9 1 Reyistance Varation AR Nat applicable %
with Temperaturs R
over Teop

10 | Operating Temnperature T 20 + 50 0
Range

11 | Frequency variation Af Mot applicable 108
with Drive Level f

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

13 | Motional Inductance [ Not applicable i

14 | Motioral Capacitancs Gy . 0.37 F

16 | Btatic Capscitance Co - 3.0 pF

16 {Q Factor Q {80000 - .

17 | Ratio of Unwanted: in the frequency
Response Rasistance 10 range:  fi -100kHz
Resonance Hesistance Rp/A 10

or 31 - fi + 100kHz
Response Impsedance (o {ZpiR
Resonance Resistance

18 | Ageing At -10 +10 108 Aftr burnein,

H over 10 years

19 | Termingl Length L Figure 2 i
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No. 3501/001 ISSUE 4
TABLE o) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 18
- Limits .
! ars . ; : _
No. Characterstics Syrnbiol vy Yy Unit Remarks

1 | Resonance Frequency t 18.0 Mz

2 i Refgrence Temparaturs To + 40 G

3 | Overtons Order - Fundarnenial

4 |Lload Capacitance Gy 50 pF

5 | Rated Drive Level Ps 01 mw

& | Frequency Adjustment At «10 +10 1008 AT, 00
Tolarance f
Resonance Resistance Ry, . 13 Q Over Ty °C

8 |Frequency Variation At 15 +15 106 From frequency
with Temperature f measured at T, *C
over Tgo

9 | Resistance Variation AR Not applicable Yo
with Tomperatura R
owar T{;g}

10 | Operating Termperature Tep 20 + 80 G
Hange

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

12 | Resistance variation AR MNat applicable o
with Dirive Level R

13 | Motional Inductance L Not applicable b

14 1 botional Capacitance Gy Not applicable H

18 | Static Capacitance Cy Not applicable pF

16 | Q Factor W 50000 | - - )

17 1 Ratio of Unwanted: in the frequency
Response Resistance 1o range: i ~200kHz
Resonance Hesistancs RpR o

. or 31 - f + 200kHz
Rasponge impedance 10 IZplR
Resonance Resistance
18 1Aguing Al 301 +30 106
{
18 | Termingl Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 17

. Lirits )
'} 4 S i s
N Charactaristics Syrrtacd Y Yoy Unit Rormarks
1 | Rasonanca Fraquenoy f. 18.0 Mz
2 | Reference Tempsrature To +60 G
3 | Quertone Order - Fundamental
4 | Load Capacitance G 20 50 pF
5 | Rated Drive Lavel Py 0.1 mw
5 | Frequency Adjustment At <10 +10 106 AT, 50
Tolerance f
7 | Resonance Resistance Ry - 20 ¢ AT, o0
8 | Frequency Variation At <10} +10 108 From fraquency
with Temperature f measured at Ty, °0
over Tgp
8 | Resigtance Vadation AR 10 +10 Yo From resistance
with Temperature 2 or measured at Ty °C
{}V(‘}f T’Dﬂ ~'¥,5 hd 1«5 g; lf R‘( 1 S\{Z
10 | Operating Temporatire Tep -30 +70 G
Range
11 | Frequency variation At Not applicable 105
with Drive Level H
12 | Resistance variation aR Not applicable Yo
with Drive Level R
13 | Motional Inductence Ly 4.5 mt
14 | Motional Capacitance Cy Mot applicable fF
15 | Static Capacitancs Co . 7.0 oF
16 14 Factor Q 70 000 - . A
17 {Ratio of Unwanted: It the frequency
Resgponse Resistancs to range:  f -200kHz
Resonance Resistance Rp/RR o
or 21 . fi, +200kHz
Responss impedance 1o 1ZpiR
Raesonance Resistance
18 1 Ageing At 10 +10 108 After burnein, and pay
{ year
18 | Terminal Length L Figure 2 THTY
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 18

. . Limils ;

No. Charagterisiics Syrribol Yy Yy Unit Rarnarks

1t { Hesonance Fraquency i 15.84 MHz

2 | Reference Temperature T 25 G

3 | QOvertone Qrder - Fundamental

4 | Lload Capacitance Oy 80 pF

5 | Rated Drive Lovel Py 0.1 mW

8 | Freaguency Adjustment Af 20 + 20 108 AT "0
Tolerance f
Resonance Resistance Ry - 20 {2 Ouar Ty, °C

8 | Frequency Variation af ~30 +30 108 From frequangy
with Temperature § maasured at T, *0
over Ty

9 | Resistance Varation AR Not applicable %
with Temperaturg R
over To,

10 | Operating Temperature Tep 55 1 +105 0

 Range

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

12 | Resistance varation AR Not applicable %o
with Drive Leval =1 :

13 | Motional Inductance f 12,241 16.58 mH

14 | Motional Capacitance Oy Not applicabls fF

15 | Satic Capacitence Co - 5.0 pF

16 | Q Faotor Q 70 000 . -

17 1 Ratio of Unwanted: n the frequency
Rasponse Resistance 1o ranger i -1.0MHz
Rasonancs Resistance Rp/R to

or 3:1 - i+ LOMMz

Rosponse impedancs 1o ZpyR
Resonance Resistance

18 1 Ageing

o

~7.5 +78 100 Alter burn-in, and per
year

-1~

18 | Terminal Length Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 18

N e Limity .

No. Characteristics Syentiod ryTy yrvy Linit Rernarks

1 Resonance Fraguency f 16.0 -16.384 Mz

2 | Relarance Temperature To +60 G

3 | Overtone Order . Fundarmental

4 |load Capacitance Cy. 22 pF

5 | Rated Drive Level Py 0.1 mw

8 | Frequency Adjustrant Al «10 +10 10-6 AT *C
Tolsrance f

7 1 Resonance Resistance Ry . 20 & Dver Tpg °C

8 | Frequency Variation At -15 +15 108 From frequency
with Temperature f measured at Tg *C
over Ty

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

10 | Operating Temparature Top 20 + 70 =G
Rgnge

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

12 | Resistanco variation AR Not applicable %
with Drive Lovel 1

13 | Motiong! fnguctancs Ly Mot applicable mt

14 | Motional Capacitance iy Mot applivable tF

18 | Static Capacitancs Co . 5.0 pF

18 | Q Fagtor Q Mot applicable -

17 1 Ratio of Unwanted: in the frequency
Pesponse Registance 1o range:.  f -200kHz
Resonance Resistance Rp/A to

or 31 - i+ 200kHz
Response impedance © 1ZplR
Resonance Resistancs
18 | Ageing At -3.0 +3.0 106 Aftar burn-in, and per
{ year
19 | Terminal Length L Figure 2 mm
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TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 20

o Limits " .
Mo, Charactenstios Symbol ppr Y Linit Remarks

1 | Rasonance Frequensy fi, 18.35 Mtz

2 | Rolarance Temperature Te + 25 G

3 | Qvertone Order - Fundamanial

4 1Load Capagitance O 30 pF

% | Rated Drive Level Py 0.1 W

& | Frequency Adjustment Af -18 *15 106 AT, °C
Tolerance H
Resonance Resistance Ry - 30 Q Over T °C

8 | Frequency Variation Af 15 +15 108 From frequency
with Tempearature f measured &t To °C
aver Ty

g | Resistence Variation AR Not applicable %o
with Temperaturs R
over Ty

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

11 | Freguency variation At Not applicable 18
with Drive Level {

12 1 Resistance variation AR Mot applicable Yo
with Drive Lovel ]

18 | Motiona! Induciance iy Not applicable i

14 | Motional Capacitance 4 Mot applicable i

15 | Static Capacitance Co . 4.0 pF

16 | Q Factor Q Not applicable -

17 1 Ratio of Unwanted: In the frequency
Regponse Resistance 0 range:  f -1.0MHz
Resonance Fesistance Rp/R 10

or 21 » fi + 1.0MHzZ
Response mpodance 10 EpiR
Basonance Resistancs
18 | Ageing af 401 50 106 After burn-in, and per
{ yoar
19 | Terminal Length L Figure 2 mm
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TABLE 1) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 21
. s . Limits .
Mo, Characteristics Symbiol i o, Unit Remarks

1 | Resonance Frequency i, 18.84 Mz

2 {Roference Temperaturg Ta + 28 G

3 | Qvartona Order - Fundamental

4 |lLoad Capacitance L @ pF

§ | Rated Drive Level P 0.1 mw

6 | Frequency Adiustment At BS.01 +50 106 AT, o0
Tolerange {

7 1 BResonance Rosistancs R, . 175 Q AT, 0

8 | Frequency Varation 5t -7.0 +7.0 106 Fram frequency
with Temperatwe f measured at Ty °C
over Ty

9 | Resistance Variation AR -2.0 +2.0 Q From resigtance
with Tomperaturs measured at Ty °C
over Top

10 | Operating Temperature Tep -20 + 88 oL
Range

11 | Frequency variation At Not spplicable 18
with Drive Lovel H

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

13 | Motional Inductance Ly 8.1 2.9 ok

14 | Motional Capacitance o Not applicable i

15 | Static Capacitance Co ~ 4.0 oF

15 | Q Fastor a 70 Q00 - .

17 | Hatio of Unwanted; In the frequency
Response Resistance {0 range:  fy -200kHz
Resonance Resistance Hp/R o

or A - f 4+ 200kHz
Responsge Impedance 10 1ZplR
Rescnance Resistance

18 | Ageing At B 450 108 After burn-in, and over

¢ 3 yowrs

19 | Terminal Length L Figure 2 rrn
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TABLE 1{3) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 22

- , Lirnits , .
Mo, Characlerislics Symbiol Wi o Lnit Ramarks

1 | Regonancs Fraquensy h 18.84 Mz

2 | Refarence Termpsraline Ta + 25 i

3 | Dvertone Qrder - Fundarmental

4 | Lead Capacitance Cy 32 pF

5 | Rated Drive Lavel Py 0.1 W

6 | Frequency Adiustment Al 501 +80) 108 ATy ?0
Tolgrance {

7 | Resonance Resistance Ry - 28 f At T, 0

8 | Fraquency Variation Af } -TD} +70 108 From frequency
with Temperature f measured at Ty *C
over Ty

8 | Resistance Variation AR 201 +2.0 & From registance
with Temperaiure measured a1 T, "0
over Teg

10 | Operating Temperature Top -20 + 55 G

. {Range

11 | Frequency varigtion At Mot applicable 108
with Dirive Level f

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

13 | Motional Inductance b 13688 | 1872 mk

14 | Motional Capacitance Cy Mot applicable 4

15 | Static Capacitance Cy . 3.0 pF

18 10 Factor Q 80 000 - . )

17 | Ratio of Unwarted: in the frequency
Response Resistancs to ranga: i -500kHz
Resonance Registance Rp/R 10

or 3t - fi + BO0KHz
Hasponse Impadance 1o 1ZpiiR
Resonance Resistance
18 | Ageing A1 S0 1 +50 108
f
18 | Terminal Length L Figure 2 1T
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 23
- Limits . o
No. Characteristics Symbol fpre Yoy Unit Remarks
1 | Resonance Frequency Y 18.0 MMz
2 i Raleronce Tomperature To + 25 G
3 | Overtone Order . Fundarmental
4 | Lload Capacitance Oy 31 33 pF
5 | Rated Drive Leavel Py 0.1 mw
& 1 Frequency Adjustment At =14 +10 108 At T 00
Tolerance H
7 1Resonance Resistance Ry « 20 £ AT, %0
8 | Freguency Vardation Af ~20 +20 106 From frequenay
with Temperature { measurad at Ty °C
over Tog
8 | Resistance Variation AR ~10 +10 %o From resistance
with Temperature R or rwasured at Tp °C
Qver A’rcp ~1.5 + 1.8 £ 4 R<100
180 | Operating Tempsrature Top 30 +70 G
Range
11 | Frequency variation Al Not applicable 106
with Drive Level f
12 | Registance variation AR Mot applicable £
with Drive Level R
13 | Motional Inductance Ly 8.8 12 i
14 | Motional Capacitance Gy Not applicable fF
15 | Static Capacitance G - 7.0 pF
16 | Q Factor Q B0 000 - -
17 | Ratio of Unwantad:
Rasponse Resistance 1o
Resorance Resistancs RpR
or Not applicable
Respoase impedance 10 1ZpyR
Regonance Resistance
18 | Agsing At 10 +10 106 After burn-in, and per
H year
19 | Terminal Length L Figure 2 i
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No. 3501/001 ISsuE 4
TABLE Ha) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 24
3 T y um%S . p
No. Characteristics Bymbol e Viax. Unit Remarks

1 1 Resonanca Fraguency {13 200 hMHz

2 | Referonce Tomperatura To + 59 + 51 G

3 | Qvertone Order - Fundarnental

4 1load Capacitancs G 22 pF

5 | Rated Drive Level Py 0.1 mW

6 1 Fraguency Adjustment af 10 +10 10-8 AT, o0
Tolerance f

7 | Resonancg Resistance Ry - 20 Q2 Over Ty °C

& | Freguency Varation At 15 +15 106 Froem froquency
with Temperature f measured at T °C
over Tgp

g | Resistance Variation AR Mot applicable %e
with Temperature =1
ovar Ty

10 | Operating Temperalure Tag 20 +70 G
Range -

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

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

13 | Motignal inductanca Ly Not applicable mt

14 | Motional Capacitance Gy Not applicable F

18 | Static Capacitance Co “ 4.5 pF

16 1Q Factor G 50 000 - -

17 1 Ratio of Unwarded: in the frequency
Response Resistanss o range:  f -200kHz
Resonance Hesistance Rp/R o

or 31 « f + 200kHz
Response Impedance to 1ZpiR
Resonance Fesistance
18 | Ageing al 301 +30 108 After burn-in, and per
f your
15 | Terminal Length L Figure 2 men
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIBNT NO. 28
eting . Limits . ‘

No. Characteristics Bymbol vy Y7y Lnit Rermarks

1 | Resonange Frequangy fy 36.693333 Mz

2 | Reference Temparature Ty +23 +27 *G

3 | Qvertong Order - 3

4 | Load Capacitanca Oy @ pF

5 i Rated Drive Level Po 0.1 mw

8 | Freguency Adjustiment At 10 10 108 AT, 00
Tolerance i

7 | Resorance Resistance Ry 40 ¢ AT, °C
Fraguency Vanation Af 8.0 +8.0 108 From frequency
with Temperature f measured at T, °C
over To,

g | Resistance Variation 4R 10 +10 Yo From resistance
with Temperaturg R measured at Tg *C
over Top

10 | Operating Terperature Top 20 +70 0
Range

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

12 | Registancs variation AR Not applicable Yo
with Drive Level =]

13§ Motional Induciance Ly 17.7 217 i

14 | Motional Capacitance Gy Not applicable H

15 | Static Capacitance Ca - 7.0 pF

16 1Q Factor Q 18 000 - -

17 | Ratio of Unwaried: it the frequency
Fesponse Resistance o range:  f, -BOkHz
Resonance Regisiance R/t o

or 21 - o+ BOKHz
Response Impsdancs 1© piR
Resonance Resistance
18 | Ageing At ~3.0 1 +3.0 106 Alter burn-in, and per
f year
18 | Terminal Length L Figure 2 o
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No. 8501/001 ISSUE
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE YARIANT NO. 28
Mo Characterigtics Syrmbol Limits Unit Femarks
’ ' ‘ Min, M. "

1 | Resonance Frequency B 20.8383 Mz

2 | Referonce Temperature Ta * 26 G

3 1 Overtone Qrder - Fundamaental

4 | Load Capacitance Co 10 pF

5 | Rated Drive Level Py .1 mwW

& | Freguency Adiugiment Al 10 *+ 10 106 BT o0
Tolarance 1

7 | Resonance Resistance Ry . 20 Q Quar Ty °C

8 | Frequency Variation At 0 +10 108 From frequency
with Temperature H muasured at T, °C
over Top

g | Resistance Varigtion AR Not applicable Yo
with Temperature H
over Ty

10 | Operating Temparaturg Top 14 +B0 0
Range

11 | Frequency variation At Mot applicable 108
with Drive Level {

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

13 | Motional Industance Ly Not applicable ryid

14 | Motional Capaciance Gy Not applicatle ¥

18 | Static Capacitance Cq Mot applicable pF

16 1 Q Factor G Not applicable *

17 | Ratio of Unwanted: irt the frequency
Regponse Resistance 10 range: i -10%
Pasonance Resistance Rp# 1o

o 411 B fi +10%
Resgponse Impedance to fZpiF
Resonance Resistance
18 | Agsing A Not applicable 105
H
18 | Terminal Length L Figure 2 mm
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TABLE 1{z} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 27

et o Lirmits ” .
MNa. Characteristics Symbol Py v Unit Rermarks
1 | Resonance Frequency i 22.841B87 Mtz
2 | Reference Termperaturg Ta +25 i
3 | Overtone Order - Fundamental
4 |Losd Capacitance (3 38 pF
5 1 Rated Drive Lovel Py 0.1 oW
§ | Froquency Adjustment At ~10 +10 1086 AT, 0
Tolgrance f
7 | Resonance Resistance = . 15 2 Dver Ty, °C
8 | Freguency Variation 4t ~14 +10 106 From frequency
with Temperature f roeasurad at Tg °C
over Ty
4 | Resistance Variation anr Not applicable Yer
with Temperature ]
aver Tep
10 1 Operating Termperature Top 25 +85 °0
Range
11 | Froguency variation Af Not applicable 108
with Drive Level f
12 | Resistance variation AR Mot applicable Yo
with Drive Level R
13 | Motional inductance Ly Not applicable mH
14 | Motional Capacitance Gy Not applicable ¥
15 | Static Capacitance Co - 3.0 pF
16 1Q Factor G Mot applicable » A
17 | Ratio of Unwarted: in the frequency
Response Hesistance o range: i ~200kHz
Resonance Hesistance Rt 0
or 1 - fi +200kHz
Responss impedances (o Praviiat
Resonance Resistancs
18 | Againg af Mot applicable 108
H
18 | Terminal Length L Figure 2 mm
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, IBSUE 4
No. 3501/001
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 28
No. Characterigtics Sybol LIRS Ui Remarks
] ‘ ‘ Miry, hax. ‘

1 i Resonance Fraquenoy fy 22.858687 Mtz

2 | Reference Temperature T + 28 G

3 i Overtone Order . - Fundamental

4 iload Capacitance . 22 56 pF

5 | Rated Drive Lovel Py 0.4 mw

8 | Frequency Adjustment At Not applicable 108
Tolerance f

7 {Hesonance Resistance =1 . 40 Q Quer Ty “C

8 i Frequency Variation At 00 278 108 From frequency
with Temperature { measured at Ty °C
over To,

g | Resistance Yariation AR Not applicable %o
with Temperature 12
over Tgy

10 | Operating Temperaiurs Top -20 + 50 “G
Range

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

12 | Resistance varation AR Nat applicable %
with Drive Levet R

13 | Motional Inductance Ly Mot applicable mit

14 | Motiona! Capacitance Cq Mot applicable iF

15 | Siatic Capacitance Co Not applicable pF

16 | Q Factor Q 80 000 - . _

17 | Ratio of Unwanted: in the frequancy
Responge Resistance to range: i -200kHz
Resonance Resistancs Rop'R <o)

or ‘ 31 . fi + 200kHz
Regponss Impeadance 1o 1ZpiR
Resonance Resistance
18 | Ageing At -10 +10 108 After bura-in, over
f 8 yours
19 1 Termingl Length L Figufe 2 o
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 28
ke Limits e

No. Charactardstios Sytbol b W Uit Hamarks

1 | Resonance Frequensy fi. 22.861867 Mz

2 | Reference Temparature To +25 G

3 | Overtone Order Fundamental

4 |tLoad Capacitance Oy 30 pF

5 | Rated Drive Lavel Py 0.1 mwW

& | Fraquency Adjustment At -1 + 10 108 AT, 0
Tolerance f

7 1 Resonance Resistance Ry - 15 1 Qver T, *C

8 | Frequency Varation At <10 + 10 106 From frequenay
with Temperaturs f measuwred at Ty, °0
aver Tep

g | Resistance Variation AR Not applicable Yo
with Temperature R
over Tog

10 | Operating Temperature Tag -20 + 65 °C
Range

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

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

13 | Motional Inductance Ly | Notapplicable rri

14 | Motionat Capacitancs Gy Not applicable F

15 | Swtic Capacitancs Ca “ 4.0 pF

16 | Q Factor a Not applicable .

17 | Ratio of Unwanted: In the frequency
Response Registance 1o range:  f -200kHz
Resonance Hesistance R 0

of 31 - §i+ 200kHz
Response impedance 10 1ZpiR
Resonance Hesistance
18 | Ageing At Mot applicable 106
i
19 1 Terminal Length i Figure 2 e
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TABLE Ya) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 30

» - Limits . .

No, Characteristics Syrabol P vy Uinit Remarks

1 | Fesonance Frequenty £ 24.184 MHz

2 | Referanca Temperalure To +25 *G

3 1 Overtone Order . Fundamentat

4 | Load Capacitance O 32 pF

5 | Hated Drive Laved P 0.4 W

& | Freguency Adjustment a1 -5.0 * 5.0 106 & T, 00
Tolerance {

7 | Respnance Resistance Hy - 28 | 2 Ouer Tgp “C

8 | Fraguency Variation Af 10 + 10 108 From frequency
with Temperaturg f measurad at Ty °C
over Ty

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

10 | Operating Temperature Top -1 +50 °G
Range

11 | Fraguency variation Al Not applicable 106
with Drive Level §

12 | Resistance varigtion AR bot applicable Yo
with Drive Lovel R

13 | Motional Inductancs Ly Mot applicable mt

14 | Motional Capacitance o Mot applicable tF

15 | Btaic Capacitancs Co » 3.5 pF

16 | Q Fagtor Q 50 000 . .

17 | Ratio of Unwarted: In the frequency
Responge Hesiglance to range:  fi -2.0MHz
Resonance Hosistance Rp/R {0

or 1001 ~ 4 2.0MHz
Response impedance 10 F2piR
Resonance Resistance
18 | Ageing af B0 +50 10-8 After burn-in, and per
H yoar
18 | Terminal Length . Figure 2 T
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TABLE 1(2) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 31

in s Lirits , s
No, Characterstics Syrribed Y Py Unit Remarks

1 | Resonance Frequency fi 245 fHz

2 | Refersnce Temparalure Ts + 25 v

3 | Overtong Order - Fundamenial

4 | Load Capacitantio Oy 30 pfF

5 | Rated Drive Level P 0.1 mW

& | Frequency Adjustmant a1 5.0 +50 148 AT, °C
Tolarance f

7 | Resonance Resistance Ry, . 25 Q Quer Ty, °C

8 | Frequency Varation Af 701 +7.0 108 From frequency
with Temperature f measured at T, °C
over Top

g | Roesistance Varation an Not applicable Y
with Temperature 2]
over Tep

10 | Operating Temperalure Top 20 + 60 oL
Range

11 | Frequency variation af Not applicable 108
with Drive Lavel f

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

13 | Motional Inductance {1 Not applicable i

14 | Motional Capacitance Gy Not applicable iF

18 | Static Capacitance Cq - 5.0 pF

16 | Q Factor Q 80 000 . .

17 | Ratio of Unwarnted: In the frequency
Rasponse Resistance {0 range:  f -200kHz
Resonance Resistance RpiR 0o

or 31 B £+ 200kHz
Response lmpedance 1o IZpiR
Resonancs Resistance
18 | Ageing a1 5.0 +8.0 106 After burn-in, and per
H year
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 32

-~ o Limitg ,_ ,

No. Characteristics Symbol YT, ¥ ooy Unit Ramarks

1 | Hesonance Fraguency fi 245 Mz

2 | Referance Temperature Ts + 25 o0

3 | Qvertone Order - Fundamantal

4 | Load Capacitance O 32 pF

5 | Rawd Drive Lavel Py 0.4 mwW

& | Frequency Adjustment A B0 +50 108 AT 00
Tolerance f

7 i Resonance Resistance Ry - 21 Q AT "0
Frequency Varation Af 78] +7.0 plegd From frequency
with Temperature { mgasured at T, °C
aver Tg

g | Resistance Vadation AR 201 +2.0 & From resistance
with Temperature measwred at Ty *C
over Top

10 | Operating Temporalure Top 20 + 55 G
Hange

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

12 | Resistance varation 4R Not applicable Yo
with Drive Level . R

13 | Motiona! Inductance s §.23 762 mh

14 | Motional Capacitance Gy Not applicable fF

15 | Static Capacitance Cg . 3.0 pF

16 | Q Factor Q 80 000 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range:  f -BODkHz
Fesonance Resistance Rp/R 10

o 3 . fi + 500kHz
Rasponse mpedance 10 2R
Resonance Resistance
18 | Ageing At 507 +540 108 Aftar hurrein, and over
f 3 yeurs
18 | Termingl Length L Figure 2 mm
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No. 350100 ISBUE

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

X o Limits p ‘ .

No. Charactgristics Symbaol e Mo, Unit Farnarks

1 | Resonance Frequency {; 36.686 -88.333 Mtz

2 i Reference Temperature T +25 S

3} Qvertons Ordey . 3

4 | Load Capacilance Gy, @ oF

5 | Rated Drive Level B o1 W

8 | Frequency Adjustment At H01 +60 106 AT, o0
Tolsrance f

7 | Resonance Resislance R - 40 { Over Ty °C

8 1Frequency Variation At R IR R 108 From frequency
with Temperature £ measwed at Ty °C
over Top

9 | Rosistance Variation AR Not applicable %o
with Temperature R
over Tgy

10 | Operating Temperaturg Top 20 +80 0
Range

11 | Frequency variation At Not applicable 108
with Dirive Lewval f

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

13 | Wotional Inductance by Mot applicable mi

14 | Motional Capaciiance Gy Not applicable tF

15 | Btatic Capacitance Co - 5.0 pF

18 1 Factor Q Not applicable -

17 | Ratio of Unwanted: in the fraquency
Response Rasgistance 10 range:  fy -BOkHz
Rosonance Resislance Hp/R to

of 3 - f 4 50kHz
Rasponse impodance o iZpiR
Resonance Resistance
18 | Agring At 301 +3.0 106 Altar burn-in, and per
H yort
18 | Terminal Length L Figure 2 i
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TABLE 1{a) ~ TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 34

st Limits in -
e, Characteristics Symbol Nim | Max. Linit Femarks
1 | Regonance Frequengy £ 3825618 M2

2 | Refersnce Temperalura To *22 *C

3 | Overtone Order - 3

4 1load Capacitance Gy 10 100 pF

§ 1Rated Drive Level Py 0.1 mW

& | Frequency Adiustment A1 8.0 +80 108 AL Ty "0
Tolarance {

7 | Resonance Resistancs Ry - 75 £ Quer Ty, °C

8 | Fraquercy Varation Al 4.0 + 4.0 106 From frequoncy
with Temperature H measured ot T, *C
ovar Top

9 i Resistance Varation AR Not applicable %
with Temperature R
aver Teg

10 | Oparating Temparature Top Q +40 °G
ﬁmge

11 | Frequency variation Af Not applicable 18
with Drive Level f

12 | Registance variation AR Mot applicable %
with Drive Level A

13 | Motional Inductance Ly Not applicable i

14 {Motional Capacitance Gy Not applicable i

15 | Batic Capacitance Co - 2.0 pF

16 1 Q Factor O ROO 00O - -

17§ Ratio of Unwanted: In the frequency
Rasponse Hesistancs 1o rangs: T -1.0MMz
Fesonance Hesistance R/ 0

of 31 “ i+ 1.0MHz
Response impedance to | 1ZpV
Resonance Resistance
18 | Ageing A1 201 +20 106 Par yaar
H

18 | Terminat Langth Lo Figure 2 o
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No. 3601/001 IB3UE 8

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYRE VARIANT NO, 35

: e _— ‘ Limits .

Na. Characteristics Bymbrol Yoy Yy Unit Remarks

1 jResonance Fraquency fi. 585.46875 Mz

2 | Referance Tamperaturs To + 45 e

3 | Qvertons Order - 3

4 |lLoad Capacitance Gy 20 pF

5 | Rated Drive Level Py, 0.1 mw

& | Frequency Adjustment af 5.0 1 +50 106 ATy "

Tolerance f

7 | Resonance Resistance Ry - 40 Q Over Ty, 0

& | Frequency Variation at Q41 +04 108 From frequency
with Temparature f measured at T, °C
over Tgp

g | Roesistance Variation AR Not applicable Yo
with Temperature R
over TQD

10 | Operating Temperature Top -43 +47 oL
Range ‘

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

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

13 | Motional nductance Ly Not applicatle mH

14 | Motional Capacitance Oy Mot applicable i

15 | Static Capacitanco Co 25 38 p¥F

18 1 Q Factor Q100 Dio - - »

17 | Ratio of Unwarted; In the frequency
Hesponse Resistance 10 range: i -B0kHz
Rasonance Fosistancs ApA 1

ar 1001 . f + B0kHz
Response impedance 1o (ZpiR
Resonance Resislanse
18 | Ageing Af A51 1.5 108 Par yoar after burn-in
f
18 | Termingl Length ke Figure 2 i
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No. 3801/001 S5y 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 38

o " Limits ; ‘

Mes. Characteristics Symbol e Meax. Unit Remarks

1 1 Resonance Frequency it 62.5 -68,128 Mbz

2 | Beference Temperature Te + 35 G

3 | Overtone Order . 3

4 | lLoad Capacitance Oy 10 pF

5 | Rated Drive Lewst Py 8.1 mW

§ | Frequency Adjustment Af 10 +10 108 AT, 00
Tolerance f

7 i Resonance Resistance Ry . 40 ¥ Quer Tgp °0
Frequency Variation At 19 +10 & Fram fraquency
with Tamporature f meagured at Ty, °C
over Ty

9 | Resistance Variation AR Not applicable %o
with Temperaturs R
over To,

10 | Operating Tomperature Tap 10 + 80 °G
Range

11 | Frequengy varation Af Not applicable 106
with Drive Level H

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

13 1 Motional Inductance o Not applicable ot

14 | Motional Gapacitance Gy Not applicable fF

156 | Static Capacitanco Cu Not applivable pF

18 | G Factor Q Mot applicable .

17 | Ratio of Unwanted: in tha frequency
Response Hesistance to range: L -10%
Rasonance Resistance Rp/R o

or 4:1 . f, +10%
Response impedance to 1ZpiR
Rasonance Hesistance
18 | Ageing % Not applicable 108
§
19 | Termingl Langth L Figura 2 o
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPRE VARIAMNT ND. 87
vl " Limitg .

No. Charagtenstics Syrmibol YTy Mo Lindt Homarks

1 | Resonance Freguency fi 71,859475 MHz

2 | Referance Temperature To 25 *C

3 | Qvertone Order - 5

4 | load Capacitarce Gy 15 100 pF

& | FRated Drive Leved Py 04 mw

& | Frequency Adjustment At 207 +20 106 AT, 0
Tolerancs f

7 | Resonance Resistance Ry 70 130 Q Over Tgp °C

8 | Frequency Varation Af 7.01 +7.0 106 From frequency
with Temperature i measured at Tg °C

8 | Resistance Variation AR Mot appliceble Ya
with Termperature ]
over Ty

10 | Operating Temparatura Top -20 +50 G
Range

11 | Frequency variation A Not applicable 108
with Drive Level {

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

13 | Motional inductance by Not applicable m

14 | Motionat Capacitance 9% Not applicable i

15 | Static Capaditance Co - 2.0 pF

18 | Q Factor G pebooo . »

17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range.  f; -BOkMz
Rasonance Resistance RpiR {0

or 3 - §i + &0kHz
Response Impedange 1O ZpiR
Regonance Resisiance
18 | Ageing At 201 +20 106 After burn-in, and pey
{ year
18 | Terminal Length L Figurs 2 mim




ESCC Detail Specification

FAGE 80

A
No. 3501/001 ISSUE
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 38

\ et » Limits , " ey

No. Charagteristios Syerbol Win. | Max. Uit Remarks

1 | Resanance Frequanty i 7536015 MHz

2 | Refgrance Temperalure Tu + 25 G

3 1 Quertone Ordar - &

4 {load Capacitance G 15 100 pF

5 | Hated Drive Level P 0.1 mwW

6 | Frequency Adjustment At 201 +2.0 106 ATy *C
Taolerance H

7 | Resonance Resistance B 70 130 L] Over Te, °C

8 | Frequency Variation At 81 7.0 106 Fror frequency
with Temperaturs f measured at Ty °C
over Toy

g | Resistance Varation AR Not applicable kS
with Temperalure 21
over Tey

10 | Operating Temperatira Top 20 +50 G
Rangs

11 | Freguency varation Af Mot applicable 108
with Drive Level f

12 | Fesistance variation AR Not zpplicable %%
with Drive Level R

13 Motional Inductance L Not applicabls i

14 | Motionat Capacitance 1 Mot applicable iF

15 | Static Capacitance Co - 2.0 oF

18 1 (1 Factor Q 100 D00 . . )

17 | Ratio of Unwanted: In the frequency
Response Resistance to ranger i -B0kHz
Resonance Resistance HpR {0

or 31 - f + 50kHe
Response impedance 10 Zpii
Rasonance Resistance
18 | Ageing At 2010 290 106 Attor burn-in, and pey
1 yesar
19 | Terminal Length L Figure 2 mm
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No. 3501/001 SR 4
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 39
aractersh Limits . .
Nao. Chiaracteristics Symbol P Yy Unit Remarks

1 | Resonancs Frequenty i 78.516318 Mz

2 | Reference Temperature Ty +30 G

3 1 Overtone Order - 3

4 ilLosd Capacitance O 20 33 pF

5 | Rated Drive Level Py 0.1 W

& 1 Frequency Adiustment At Not applicable 106
Tolerance f

7 1 Resonance Resistance Ry - 50 L Quar T, °C

8 | Froguency Varigtion Af -0 +10 18 From frequency
with Temperature § measured at T *0
over Top

9 | Resistance Varation AR Not applicable Y
with Temperature =4
over Toy

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

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

12 | Resgistance variation AR Not applicable o
with Drive Level R

13 | Motional Inductance Ly Not applicable m

14 | Motions! Capacitance Cy Not applicable ¥

1% | Static Capacitance Ca - 4.0 pF

16 | O Factor G Mot applicable -

17 | Ratio of Unwanted: In the frequency
Response Resistancs to range:  f, ~B0kHz
Resonance Resistancs Rp/H o

or 33 ~ f + BOkHz
Response impedancs 1o 1ZpWR
Resonance Resistance
18 | Ageing aft 501 +50 106 | After bum-in,
f over 3 years
19 | Tormiral Length L Figura 2 mim
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ESCC Detall Specification
4
No. 3501/001 ISBUE

TABLE 1{a} - TYPE VARIANT DETAILED INFORNATION
TYPE VARIANT NQ, 40

, o Limitg " \
Mo Characterigtios Symbot e “Nax. Unit Remarks

1 | Rogonancs Fraquency fi 80.381844 Mz

2 | Reference Temperature Teo + 25 G

3 | Overtons Ordaor - 3

4 | Load Capacitance Gy 21.6 31.4 pF

5 | Rated Drive Level Po 0.1 W

6 | Froquency Adjustment At Not applicable 106
Tolerance §

7 | Resonance Resistance Ry - 50 £ Over Tey °0

8 | Frequency Variation At 10§ +10 108 From frequency
with Temperature f measured at Tg °C
over Top

g 1 Resistance Variation AR Not applicable %
with Temperature 54
over Ty

18 | Operating Temperature Top 25 +65 G
Hange

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

12 | Resistance varigtion AR Not applicable Y
with Drives Level R

14 | Motional Inductance Ly Not applicable mid

14 | Motional Capacitante oy Not applicable iF

15 | Static Capaciiance Co -3.8 44 pF

16 1 G Factor ] Mot applicabls -

17 | Ratio of Unwaniad: it the freguency
Hesponse Fosistance 10 range; . -B0kHz
Fesonance Resistance Bp/R 0

of 21 ~ fi + BOkHz
Response impedance 10 1ZpiiR
Resgonance FResistance
18 |Ageing At Not applicable 1y
{
18 | Terming! Length L Figure 2 mm
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No. 3501/001 IBSUE 4

TABLE 1(3) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 41

cintios Limits ; arks
No. Characteristics Bymbaol Ty yroy Unit Femarks
1 | Resonance Frequenay 1 81.847222 Mz
¢ | Reference Tempsarature Ty +28 G
3 Overtone Order - 3
4 {Load Capacitance Gy, 20 33 pF
5 | Rated Drive Level Py R mw
& | Fraquancy Adjustment AT | Notapplicabls 106
Tolerance H
7 1 Resonance Resistance By Not applicable Q2
8 | Frequency Variation Af 10 +10 108 From fraguency
with Temparature f  measured at Tg °C
over Ty
g | Hesistance Varation AR Mot applicable Yo
with Temparature R
over Toy
10 | Operating Temperature Too 25 | +65 *C
Rgngge
11 | Frequency variation Af Not applicable 106
with Drive Level H
12 | Resistance varation AR Not applicable o
with Drive Lovel R
13 | Motiona!l Inductance | Not applicable mi
14 | Motional Capacitance Cy Not applicable {F
15 | Static Capaciance Ca Mot applicable pF
16 | {2 Factor Q Nat applicable -
17 | Ratio of Unwantad:
Response Resistance to
Resonance Resistancs Fp/R
v e Not applicable
Response impedance 1ZpiR
Resonance Hesistance
18 | Ageing 41 Mot applicable 106
H
19 | Terminal Length b Figure 2 gl
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No. 8501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 42
- Limits .
" " o 3
Mo, Charactorigtics Symbol Yy o, Unit Remarks

1 | Resonance Frequency t 99.1 Wiz

2 i Reference Temperaturs Ta +25 G

3 | Overtone Order . 5

4 | Load Capacttance Gy, ® oF

% | Ratad Drive Leavel Py 0.1 mw

8§ | Freguency Adiustment af 5.0 +8.0 108 AT, "0
Tolerance f

7 {Resonance Resistance R, - 50 £ AT, C
Frequency Variation %) 5.0 +85.0 109 From frequency
with Temperature H measured at Ty *C
over TQ;}

9 | Resistance Variation AR 10 *10 Yo From resistance
with Temperaturo R maasured at T, °C
over Toy,

10 | Operating Temperature Top -20 +B0 G
Range

11 | Fraquency variation At Net applicable 108
with Drive Level §

12 | Rasistance variation AR Net applicable Yo
with Drive Level B

13 | Mational Inductance [ Not applicable ik

14 | Motional Capacitance Cy Not applicable F

15 | Static Capacitance Co 3.5 pF

16 | { Factor Q Not spplicable - »

17 1 Ratio of Unwanted: in the frequency
Response Resistancs o range:  f -20%
Resonance Resistancs RoR W

or 301 - f, +20%
Responge Impedance 1o IZpiR
Resonance Fesistance
18 1 Ageing af 48] +3.0 106 After bum-in, over
f 3 years
18 | Terminal Length L Figure 2 mm
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3 &
Mo, 35061/001 S50
YABLE 1{a) - TYPE VARIANT DETAILED INFOBMATION
TYPE VARIANT NO, 43
. . ‘ Limits ; o

No. Characteristics Symbol Free M. Unit Remarks

1§ Resonancs Frequency fi 105.0 Mtz

2 | Reference Temperature Ta +25 G

3 | Dvertone Order - 8

4 | Load Capacitance Gy 10 oF

§ | Rated Drive Level By 041 mw

& | Frequency Adjustment Af “10 + 18 106 AT, o0
Tolerance t

7 | Resonance Resistance Ry - 60 £ Over Top °C
Fragquency Variation At ~10 +10 106 From frequency
with Temperature f measured at T *C
over Tgpy

g | Resistance Variation AR Not applicable %
with Temparatrs R
over Tog

10 | Operating Temperature Top -0 + 60 G
Range

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

12 | Resistance variation AR Not applicable Yo
with Drive Level {1

13 | Motional Inductancs Ly Mot applicable ik

14 | Motional Capacitance Cy Nt applicable iF

15 1 Satic Capacitance Co Mot apphicable pF

18 | Q Factor Q Mot applicable -

17 | Ratio of Unwanted: i the fraquency
Response Resistance (o range:  f -10%
Resonance Resistance RpR 0

of 31 - fi, +10%
Rasponse lmpedance to EpiR
Resonance Resistance
18 | Ageing At Naot applicable 108
H
18 | Terminal Length L Figure 2 um
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 44
P Limiits .
Ne. Characteristics Symbal vy Mo, Linit Remarks
1 | Resonance Frequency t 120.798 MiHz
2 | Refarence Tamperature Ty +25 °C
3 | Qvertone Order . 5
4 {Load Capacitance 1Y w pF
5 | Rated Drive Leveal Pa .1 mW
B | Frequency Adjustment Af 501 +5.0 106 AT, o0
Tolerance H
Resonance Resistance Ry . 885 & Over Ty, °C
8§ | Frequency Variation At ~1{ +10 106 From frequency
with Tamperature § mensured at T, °C
over Top
8 | Resistance Varation AR Nat applicable %
with Temperaturg A
13 | Operating Temperature Top 18 + &0 *G
Rangs
11 | Fraquency variation At Nut applicable 105
with Drive Level f
12 | Resgistance varation AR Not applicable %
with Drive Level 2
13 | Motional Inductance ly Not applicable ik
14 | Motional Capaciiance Cy Not applicable fF
15 | Static Capacitance Co - 385 pF
16 | Q Factor Q 70 000 . -
17 i Ratio of Unwanted:
Rasponse Resiglance o
Rasonance Resistancs Rp/R
or Not applicable
Response Impedance to 1ZpiR
Resonance Hesistange
18 | Ageing Al B01 +80 106 Aftor burn-in, per
§ year
19 | Terminal Length L Figure 2 men
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 48

L Limits : 9 "

No. Characteristics Symbol Yo {nit Remarks

1 | Regonanca Fraquency £, 81806588 MHz fo = 51.8047MHz

2 | Refarence Temparatura Ty +23 * 27 0

3 i Cvertone Order . 3

4 | lLoad Capacitance Cy w pF

% | Rated Drive Lovel Po 0.1 mW

8 | Frequency Adjustment L Af E01 50 108 At Ts 0
Totarancs §

7 | Resonance Resistance R - 40 Q AT, 00

8 iFrequency Yaration At «10 +10 106 From fraquency
with Temperature §  measured at T, *C
over Top

§ | Resistance Variation AR -20 +20 Yo From resistance
with Temperature & measured at Ty °C
over Top

10§ Operating Termperature Tep -20 +70 G
Range

11 | Frequency variatinn At Mot applicable 1G58
with Drive Lovel f

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

13 | Motional Inductance Ly Not applivable i

14 | Motiona! Capacitance ) Not applicable ¥

15 | Static Capacitanca Co - 7.0 pF

18 | Faclor Q Mot applicable -

17 | Ratio of Unwantad: ' in the frequency
Responge Rasistance 1o range § -BOkHz
Raesonance Besistance Rp/R w0

or 2:1 . f, + GOkHz
Regsponse impedance 10 {ZpiR
Resonance Resistancs
18 {Agsing &t B01 +30 108
H

18 | Terminat Length L Figure 2 i
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No. 3501001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 48
ot Lirnits X .
. § 2 . SEEYE
Mo, Characteristics Symbol e o, Linit Remarks

1 | Resonance Frequency f 82.8 MMz fg = B2.4002MHz

2 | Reforance Temperature Te * 23 +27 °C

3 1 Overtons Order - 3

4 |Load Capacitance Gy s pF

5 | Rated Drive Level Py 8.1 W

& | Frequency Adjustiment At 501 +50 108 AT, "0
Tolgrance H

7 | Resonance Resistance Ry . 40 Q AT, G

8 | Frequency Variation At 10 +10 106 From frequency
with Temperature f measured at Tg *C
over Top

g | Resistance Variation AR -20 +20 Yo From resistance
with Temperature R meagurad at Ty °0
over Tyy

10 | Operating Termperature Ton ~20 + 70 G
Range

11§ Frequency varation At Nt applicable 106
with Drive Level §

12 | Resistance variation AR Not applicable %

L with Drive Lovel H

13 1 Motional Industance Ly Not applicabile m

14 | Motional Capacitance s Not applicable ¥

15 | Static Capacitence Cy . 7.0 pF

16 1 G Factor Q Not applicable -

17 | Ratio of Unwanted: I the fraguency
Response Resistance to range:  f; -BOkHz
Hasonance Resistancs Rp/A {0

o 201 - f, + G0kHz
Response lmpadance 1o TZpii
Resonance Rosistance
18 | Ageing At 3,01 +3.0 106 | After burrein, and per
§ year
18 | Terminal Length L Figure 2 mm
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No. 3601/001 ISR
TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NGO, 47
, e . Limits .

ik, Characteristios Symised Yy Yoy Lt Remarks

1 | Respnance Fregquency fr §2.08126 Mz fy = B2.03045MHz

2 1 Refarence Temperature To +23 +27 0

3 | Overone Order » 3

4 1losd Capacitarce Gy o pF

5 | Rated Drive Lavel Py o mw

& | Frequency Adjustment At 5407 +80 106 ATy 0
Tolerance H

7 | Resonance Resistance R . 40 Q ATy, *C

8 | Fraquency Variation % <10 +10 106 From frequengy
with Temperature § musasured at T, *C
over Top

g | Resistance Varigtion AR 20 +20 Yo From resistance
with Temperature 2 measured at Ty, °C
over Toy

10 | Operating Tempsrature Tap -20 +70 oG
Range

11 | Frequency variation Af Not applicable 16
with Drive Level §

12 | Resislance variation AR Mot applicable %
with Drive Lavel R

13 | Motional Industance L Mot applicable mH

14 | Motional Capacitance Cq Mot applicable iF

15 | Btatic Tapacitance a - 7.0 pF

16 | Q Factor Q Not applicable .

17 | Ratio of Unwanted: In the frequency
Responsa Resistancs {0 range:  §y -B0kHz
Resonance Resistance Rp/R 10

or ol - fp +60kHz
Rasponse impadance 1© fZpiR
Resonance Resistance
18 | Ageing A% -3.0 +3.0 108 After burn-in, and
{ per year
19 | Terminal Length L Figure 2 mm




PAGE 70
ESCC Detail Specification . "
No. 3501/001 : : s8uE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION

TYPE VARIANT NO, 48
o Limits y
ho Charactenstics Symbot [ M, Unit Remarks

1 | Resonance Fraquensy £ 52109378 bz fy = 62.108576MHz

2 | Reference Temperatura Te *23 | +27 oG

3 {QOvertons Order - 3

4 |Lload Capacitance Cr w oF

5 | Rated Drive Lovel Py 04 W

8 | Frequency Adustment Af 5.0 * 8.0 108 8T, 0
Tolerance H

7 | Resonance Resistance A, . 40 2 AT, "0

8 iFrequency Variation &1 A0 +40 1 1008 From frequency
with Temperature f measured at T, *C
over Tyy

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

10 | Operating Temperature Top 20§ +70 *G
Range

11 | Frequency vanation af Mot applivable 108
with Drive Lovel H

12 1 Resistance varialion AR Not apglicable %
with Drive Level R

12 | Motional Inductance Ly Not applicable mt

14 | Motional Capacitance Cq Mot applicable fF

16 | Static Capacitance Co - 7.0 pF

18 1 Q Fackor Q MNot applicable .

17 | Ratio of Unwanted: in the fraquency
Responsea Resistance 1o range:  fy -BOkHz
Resonance Resistance RpH 1o

or 201 - §f, +B0kHz
Response mpedanca 10 ZpiR
Reasonance Resistance
18 | Ageing At B0 30 106 After burn-in, and per
{ year
149 | Termingl Langth L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARUANT NO. 49

: . Limits .
No. Characieristics Symbot YTy g Unit Remarks

1 | Resonance Frequency f, £9.588624 MMz iy = BO.BE8TMH2

2 | Reference Temperature To +23 | +27 °C

3 | Overtone Ordar - 3

4 |load Capacitance Gy w pF

5 | Rated Drive Laval Py, 0.1 mwW

8 | Frequency Adiustmsnt af B4 +80 108 AT, o0
Tolorance f

7 1 Resonance Resistancs Hy ~ 40 2 At T 20

8 | Frequency Varation At ~10 +10 108 From froquenay
with Termporature f measurad at T, *C
over Tgy

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

10 | Operating Temperature Top 20 +70 i ¥
Range

11 | Freguency variation A Not applicable 106
with Drive Level H

12 | Fesistance variation &R Not applicable Y
with Drive Level H

13 | Motional inductance by Mot applicable 1

14 | Motional Capacitance Oy Not applicable iF

15 | Static Capacitance Cy - 7.0 pF

16 | O Factor Q Not applicable -

17 | Ratio of Unwanted: in the frequency
Response Resistancs 1o range:  § -BO0kHz
Resonance Resistancs Hph o

or 24 - £+ BOkHz
Hasponse impedancs 1 1ZpiR
Resonance Fesistance
18 | Ageing At 301 +380 108 After burn-in, and pey
f year
18 | Terming! Length L Figure 2 N
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No. 3601/001 1S5UE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 80

; - " Limitg .
Mo, Characteristics Bymbol yy Yy Unit Remarks
1 | Resonance Fraguency t, £9.619048 Wkz f, = B9.6182MH2
2 i Reforence Tamperalurs To +23 + 27 G
3 | Ovartona Qrder - 3
4 iLoad Capacitance Gy 8 pF
8 | Ratad Drive Lovel Pa 0.1 mw
& | Frequency Adjustrment af B0 48D 108 AT, 00
Tolerance {
7 | Resonance Rasistance M, - 40 0 AT, 00
& | Frequency Variation At G +10 106 From fraquency
with Temperalure H - measured at T, °C
ovar Top
g | Resistance Variation AR 20 +20 Yo From resistance
with Temperature R measured at Ty °0
over Top
10 | Qperating Temperaturs Top 20 +70 *G
Range
11 i Freguency variation af Not applicable 108
with Drive Leovel H
12 | Resistance variation AR Mot applicable %
with Drive Level R
13 | Motional Inductance Ly bot applicable mH
14 | Motional Capacilance Gy Not applicable fF
15 | Btatic Capacltaree Co - 7.0 pF
16 | 4 Factor Q Not applicable - _
17 | Ratio of Unwanted: In the frequency
Responge Resistance 1o range:  f ~BOkHz
Resonance Resistancs Rp# 10

or 2% . 1.+ 60kiz
Response Impedance 1o {ZpiR
Resonance Hesistangs

18 | Ageing Af ~3.0 +3.0 108 After burnein, and per
H year

19 | Terminal Length L Figure 2 mm




ESCC Detail Bpecification

PAGE 73

e 4
No. 3501/001 SSUE
TABLE 1{z) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 51
- _ Limits .

No. Characteristics Symbol . Yoo Unit Remarks

1 | Resonance Frequency i 2488617 Mz

2 | Reference Temperature To +23 27 e

3 Overtone Order . Fundamenial

4 | Load Capacitance O 30 oF

5 | Rated Drve Level Po 0.1 mW

8 | Frequency Adjustment Al .07 +80 106 ATy "C
Tolerancs f

7 | Resonance Resistance B - 28 ¢ ATy "0
Fraquency Varlation Af 501 +60 106 From froquency
with Temperature f measurad at T, °C
aver Toy

8 | Resistance Varigtion AR 20 +20 % From resistance
with Temperature R measured at Ty "C
over Ty

10 | Operating Temperatire Top 20 | +70 *C
Range ‘

11 | Fragquency variation Af Not applicable 106
with Drives Level {

12 | Resistance varation AR | Notapplicable %
with Drive Level R

13 | Mational Inductance by Not applicable i

14 | Motional Capacitance Cy Nat applicable i

15 | Static Capacitance C, . 7.0 pF

18 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: I the frequency
Rosponse Resistance o range:  fi -200kHz
Resonance Resistance R 3]

or 2:1 - fi + 200kHz
Responsg impedanse 1© [ZpiR
Rasonance Resistance

18 | Ageing Af 301 +3.0 106 | After burn-in, and poer

¥ year

18 | Torminal Length L. Figure 2 mrn




PAGE 74
ESCC Detail Specification .
No. 3801/001 I88UE

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 52

L " Limnits s : e
Na. Characteristics Syrrbol Yy vy Unit Hemarks

1 | Resonance Fraguency f B2.53 Mbiz fs = B2.5292MHz

2 {Roforence Temperalure Te +23 +27 °G

3 iQwvertone Order . 3

4 {Load Capacitance Gy w oF

& | Rated Drive Level Py 01 W

§ | Freguency Adiustment Al B0 +50 108 AT, oG
Tolerance t

7 | Resonance Hesisiance 2R - 40 Q AL Ty o0

8 | Freguency Variation At 10 +10 108 From frequency
with Temperature H ropasured at Ty 0
aver Tep

g | Fogistance Variation AR -20 +20 % From resistance
with Temperature & moasured at T, "C
over Tep

10 | Qperating Temperature Top 20 +70 °G
Range

11 | Frequency variation at Not applicable 108
with Drive Leve! t

12 | Resistance variation AR Not gpplicable %
with Drive Lovel R

13 1 Motional Inductance Ly Not applicable m

t4 | Motional Capacitance o Not applicable fF

15 | Stalic Capacitance Oy - 1 70 pF

18 | Q) Factor Q Mot applicable -

17 | Ratip of Unwanted: . i the frequency
Response Resigtanoe 1 range:  f, -70kMz
Resonance Resistance Fp/R to

ot 21 . f, + 70kHz
Rogponse impedance 10 HpiR
Resonance Resistance
18 | Ageing At -381 +380 108 Aftor burn-in, and
{ per year

18 | Terminal Length L Figurs 2 T
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No. 3801001 ISSUE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VAFIANT NO, 53

ST ) Lirnits . N
No. Characteristics Syrmibol Yy Mo, Unit Remarks

1 | Resorance Frequency £ B3.07 Mtz f, = BI.O632MHMz

2 | Befaronce Temparalure Ty +23 +27 =G

3 | Overone Order - 3

4 {Load Capacitance Cu 5 pF

5 | Rated Drive Level P 8.4 mw

8 | Freguency Adjustmarnt At 5.0 + 5.0 108 & T, %0
Tolgrance f '

7 | Resonance Resistanca R, . 40 & AT, *C

8 | Fraquency Varation At -10 +10 108 From frequency
with Temperature f measured at T, 0
over Teg

9 | Resistance Variation AR 20 +20 Yo From resistance
with Termperature R messured at T *C
over Ty

10 | Operating Temperature Ton 20 +70 =0
Range

11 | Freguency varation Af Not applicable 106
with Drive Level H

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

13 | Motional Induclance Ly Not applicable o+

14 {1 Motional Capaciiance Gy Not applicable ¥

15 1 Static Capacitance GCo - 7.0 ¥

16 | Q Fachor 8 Not applicable “

17 i HFatio of Unwanted: in the frequency
Response Resistance o range: T ~70kHz
Resonance Resistance RpR o

or 24 - f, +70kHz
Response impedance © 1ZplR
Ragonance Resistance
18 1 Ageing a1 3.0 +3.0 10-6 After bumein, and per
H Yeur
18 | Terminal Length R Figure 2 o
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ESCO Detail Specification .
4
Mo, 3501001 ISSUE

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 54

it , Limits ,
No, Charactansics Syrmbot fre Yoy Uni Remarks

1 | Resonance Froguency iy 87.083817 Mz Swept

2 i Referance Temparature To +23 + 27 e

3 | Overone Order . 3

4 {Load Capacitance Gy @ pF

5 | Rated Drive Level Py 0.1 i

& i Frequency Adiustment At -1¢ +10 106 AT, 00
Tolarance i

7 1 Resonance Resistance Ry - 40 & AT, o0

8 | Frequency Variation At 801 +90 106 | From frequency
with Temperature f measured at Ty °C
over To

8 | Resistance Variation AR + -0 +10 % From resistance
with Temporature 2] measured at T, °C
Vet Tgp

10 | Operating Temperature Tap 20 * 70 *C
Hange

11 | Frequency variation af Mot applicable 108
withy Drive Level f

12 | Resigtance variation AR Not applicable %
with Drive Level 21

13 | Motiona! Inductances Ly 17.3 218 !

14 | Motional Capacitance Gy Nt applicable fF

16 | Static Capacitance Co - 7.0 oF

16 | Q Factor Q 18 000 -

17 | Ratio of Unwented; ' in the fragquency
Response Resistancs to ranger § ~BOkHz
Rasonance Resistance RpR 10

or 21 “ f, +50kHz
Hesponge Impadance 1o P4 H
Resonance Hesistance
18 | Ageing &t 301 +3.0 108 Aftar burn-in, and per
f yaar

18 | Terminal Length L Figure 2 mm
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GBUE 4
No. 3501001
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 85
- ; Limitg :
Mo, Charactenstics Bymbol Yy Mok, Lnit Remarks

1 | Resonance Frenuency § 37.083333 WMz

2 | Reference Temperaturs Ta +23 + 27 G

3 | Overtone Order - 3

4 |Load Capacitance G ® pF

& {Rated Drive Level Py 0.1 mw

8 | Frequency Adiustrment % -10 +10 106 ATy ?C
Tolgrance {

7 | Resonance Resistance i, - 40 Q AT, *C
Freguency Variation At 9481 +8.0 108 From frequency
with Temperature § measured &t T, °0
aver Ty

8 | Resistance Variation 4R <1 +10 % From resistance
with Temperalure R measwred at Ty, 70
over Ty

10 | Operating Temperature Tap -20 +70 G
Range

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

12 | Raesistance variation AR Not applicable b
with Drive Leved R

13 | Motionat inductance Ly 17.3 21.3 i

14 1 Motional Capacitence Cy Not applicable 1

15 | Btatic Capacitance Co - 7.0 pF

16 | ( Faclor Q 19 000 -

17 1 Ratio of Unwantad: in the frequency
Response Fesislange o rangs:  f, -BOKHz
Regsonance Hesistance Rp/R 10

or i _ f,+ 50kHz
Responss Impedance 1o 1ZpiiR
Resonance Raesistance
18 | Ageing At -3.01 +340 106 After burn-in, and per
H year
19 | Terminal Longth L Figure 2 e
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| 4
No. 3501/001 BUE
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 56
" e Loty , .
Mo, Characteristing Bymbal i Max. Unit Remarks

1 | Resonance Frogquency £ 51,1875 MMz

2 | Reference Temparsture To G

3 | Overtone Order -

4 | Load Capacitance Gy oF

5 | Rated Drive Level Pa mw

& | Froquency Adjustment At 106 ATy 00
Tolarance H

7 | Resonance Resistancs Ry Q 8T, 0

8 | Frequency Variation &% 18 From fraquency
with Ternperature f measured at Ty "C
over Top

9 | Resistance Variation AR % From resistance
with Temperalure R mpasured at T4 *C
over Ty

10 | Upsrating Temperature Top *G
Range

11 | Frequency variation At 106 From  Pgy = mW
with Drive Level { 0

Pge = mW

12 | Resistance variation AR % From Pgy = mW

with Drive Lovel R W
Pga = mW

13 | Motional Inductance Ly ik

14 | Motional Capacitance 4 fF

15 | Static Capacitance Co - pF

18 1O Fagtor G . .

17 | Ratio of Unwantad: irt the frequenay
Response Resistance range:  fp-  kMz
Resonance Resigtance ApR . i

or f + kMHz
Response Impedance o ZpiiR
Resonance Hesistance
18 | Ageing Al 108
f
18 | Termingl Length L mm
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Mo, 3501/001 ISSUE &

TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 57

- Limits .

No. A & - . :

O Charactedistios Symbol yoy Yy Unit Remarks

1 1 Resonance Frequency i 85.00311 MMz Bwoept

2 | Reference Temparature Ta + 23 27 0

3 | Dvertone Order - 3

4 |Lload Capacitance Cy o pF

5 | Rated Drive Level Py 0.1 mw

& | Frequency Adjustmant A1 <143 +10 108 AT, "0
Tolerance f

7 | Resonance Resistance Ry - 40 Q AT, R0

8 | Frequency Variation At <10 +10 106 From frequency
with Temperature { measured at Ty °C
over To,

g | Resistance Variation AR -10 +10 Yo From resistance
with Temperaturs R maasurad at Ty °C
over T

10 | Operating Temperature Tap <20 + 70 G

. Range

- 11 | Frequency variation At Mot applicable 108
with Drive Level H

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

19 | Motional Inductance L 3.2 4.8 mH

14 | Motional Capacitance Gy Not applicable i

15 | Static Capacitance Co - 7.0 pF

16 | Q Facor Q 70000 - - ‘

17 1 Ratio of Unwanted: i the frequency
Response Resislance 10 range: 1 -BOKHz
Rusonance Resistance Rp/R 1o

or 21 - fo +GOkHz
Response Impedance o 12piR
Resonance Resistance
18 | Ageing Af 300 +30 106 After burn-in, and
§ per year
18 | Terminal Length L Figurs 2 s
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No, 3501/001 SSUE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NQ. 58

) w _ Lirits y | .
No. Characterigtics Symbod Yoy Mo, Unit Remarks

1 1 Resonancs Fragquency fe 85.48 Mz Swept

2 | Roferonce Temperature Ta +23 +27 *C

3§ Quertone Order . 5

4 |Lload Capacitance O L pF

5 | Rated Drive Level Pa 0.1 mw

8 | Frequency Adiustment Af H0] 50 146 AT, 0
Tolgrance H

7 | Resonancs Resistance R, - 60 Q AT, o0

8 | Frequancy Vardation A ~15 + 75 106 From frequency
with Temperature f measurad at T, °C
oyt Ty

8 | Resistance Varation AR <10 +10 Ya From resistance
with Temperature ] measured at Ty °C
over Ty

10 | Operating Temperature Teg 28 +70 £
Range

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

12 | Resistance variation AR Mot applicable %
with Dirive Leavel R

13 | Motional Induciancs Ly 12 - mH

14 | Motional Capacitance Oy Not applicable F

15 | Static Capacitance Cy S T R ¢ pF

18 1 Q Factor Q Nt applicable - ‘

17 | Ratio of Unwanted: in the frequency
Fesponse Resistance (o range:  f -BOKkHZz
Resonance Registancs Rp/R 10

of 21 - f, +5B0kHz
Fesponse Impadancs 10 1ZpIR
Resonance Fesistance
18 | Agsing Al 201 +20 i After burn-in, and per
H yenr
19 | Terminal Leogth L Figure 2 mm
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No. 3501/001 ISSUE 3
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIBNT NO, 69
s . Limits oo Yernarks
blo, Characteristics Symibof Yy Mo, Linit Hemarks

1 i Resonance Fraquency i 4808005 MMz Swept

2 1 Referance Temperature To 23 1 +27 G

3 | Qvertong Order . g

4 |lLoad Capacitance Gy 12 pF

& | Rated Drive Level Py 0.1 mw

& | Freguency Adjustment Al ~5.0 +5.0 108 AT, °C
Tolerance £

7 | Resonance Resistance Ry, . 40 & AT, °C

8 | Fraguency Variation At 4 10 +10 108 From freguency
with Temperature f measured at Ty 0
over Tyy

g | Resistance Variation anR -10 + 10 % From ragistance
with Temperature R measured a1 T, °C
over Top

10 | Operating Temparature Top 20 | +70 G
Range

11 | Frequency variation At Mot applicable 106
with Drive Lovel {

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

13 { Motional inductance 1y 17.42 | 23.57 il

14 | Motional Cagactance Gy Mot applicable F

15 | Static Capacitance Co - 7.0 pF

15 1 Q Fagtor Q 50 000 .

17 {1 Ratio of Unwardod in the froquency
Response Resistance 10 range: 1 -B0KHz
Resonance Resistance Rp/R 0

o 21 f +50kH2
Rogponse Impedance 10 12piR
Resonance Hesistance
18 | Ageing At 301 +3.0 108 After burn-in, and per
t your
18 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE - 4
TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 60
. i ‘ Limits . e
Ne. Charactoristics Symbol e Yy Unit Remarks
1 {Resonance Fraquency f 18.0 Mz
2 | Aeforence Tornporature To +B0 0
3 i Overtons Ordor . Fundamentat
4 | Load Capacitance O 22 pF
5 | Rated Drive Level P, 0.1 W
& | Frequancy Adjusiment At ~40 +10 108 AT, 0
Tolerance ¢
7 | Resonance Resistance Ry . 13 Q Over Ty “C
8 | Fraquency Variation af 16 +15 106 From frequency
with Temperature { measured at T, °C
over T
g | Resistance Variation AR Net applicable %
with Tamperature 21
over Ty
10 | Operating Temperalure Top «20 + 70 °C
Range ‘
11 | Frequency variation At Not applicable 106
with Drive Level §
12 1 Faesistance variation AR Mot applicable %
with Drive Lovel R
13 | Motional inductancs Ly Not applicable mk
14 | Motional Capacitance Gy Not applicable ¥
15 1 Static Capaciiance Co - 890 pF
16 | Q Factor Q 50 000
17 | Ratio of Unwanted: i the frequency
. Response Resistancs o range:  f -200kHz
Resonance Resistance Rp/R e
or 31 . fi + 200kHz
Response impeadance to IZpiR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 108 After burn-in, and per
f yoar
18 | Terminal Length L Figura 2 s
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No. 35801001 IBBUE &

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 81

o " Limitg ; o
No. Charactpristics Symbol fp Mo, Unit Remarks

1 | Resonance Frequency S ¥ 38.3117284 Mz

2 | Reference Tamperature Ta + 25 o

3 | Overtone Ordor . 3

4 |Load Capacitance ¢ % pF

5 | Rated Drive Lovel Po 0.1 mw

8 | Frequency Adiustment A 5.0 +5.0 146 BT, °C
Tolerance i

7 | Resonance Resistance 2 . 40 £ ATy °C

B | Frequency Varigtion 41 +7.0 7.0 108 From fraquency
with Temperature f measured at T °C
over Top

g | Rasistance Variation - AR -20 +20 % From resistance
with Tempeorature R measured at T, °C
over Ty

10 | Operating Temperatwe Top -20 + 80 G
Range

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

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

13 1 Motiongl Industance L Not applicable mH

14 | Motional Capacitancs Oy Not applicable i

15 | Static Capacitance Ca - 5.0 pF

16 | Factor Q Not applicable -

17 | Ratio of Unwanted, in the frequency
Response Resistance to range:  f -60kHz
Rasonange Resistance RpR 31 - 0

or §, + 60kHz
Response impedance to 2R
Resonance Resistance
18 | Ageing At 3437 +30 106 After burnn, and per
f year
18 | Terminal Laagth L Figure 2 N
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 82

o Limits . o
No. Characteristics Symbol Fe o Iy Unit Rerarks

1 | Rasunance Frequency i 15.0 MHz

2 | Reforence Temperaturg Ta + B0 G

3 | Overtone Order - Fundamenial

4 | Load Capacitance Gy 20 50 ¥

5 | Rated Drive Lovel Pa g4 mw

& | Frequency Adjustrmant At 10 +10 106 AT, "0
Tolarancs f

7 | Resonance Resistance Ry, . 20 £ AT, °C
Feaquency Variation At 10 +10 108 From frequency
with Tempersture f measurad at T, °C
over Ty

g | Resistance Variation AR 10 +10 % From regigtance
withy Tomparature R or measured at Ty °C
over Toy 4.6 415 0 ¥ <108

10 | Oporating Temperature Top 30 +70 “C
Ran_ge

11 | Frequency variation Af Not applicable 106
with Drive Leovel {

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

13 | Motional Inductance L 10,2 13.8 Mk

14 | Motional Capacitance Oy Not applicable i

15 | Satic Capacitances Co - 7.0 nF

16 | Q Factor Q 70000 ~ -

17 1 Ratio of Unwanted: in the frequensy
Responss Rasistance o range  f -R00kHz
Resonance Hesistanoe Hp/R jid]

o a0 - fi + 200kHz
Hesponse impedance 10 P4 GHE]
Resonance Resistances
18 | Ageing At 501 +50] 106 | After burn-n, and
f par year
18 | Terminal Length L Figure 2 mmn
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No. 3501001 ssuE 4

TABLE 1{2) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 83

0 srantarictios Limils . .

No. Characteristics Byrmbol Yy Yy Uit Rerarks

1 | Resonance Fraquency i 168.0 Mz

2 | Reference Toroperalurs Ta + 53 +81 °0

3 | Overtong Order - Fundamental

4 1lLosd Capacitance G 22 oF

5 1 Rated Drive Lovet Py 0.1 mw

8 | Freguency Adjustment af 10 +10 106 AT, oG
Tolerance i

7 | Resonance Resistance Fy - 13 Q AT, 00

8 | Frequency Variation At 18 +15 108 From frequency
with Temperaturg f measwed al Ty °C
over Top

8 | Resistance Variation AR -10 +10 % From resistance
with Temperature = or measured at T, °C
over Top 1.8 ¥15 {2 # R< 100

10 | Operating Temperatura Top 20 * 70 G

. jRange

11 | Fraguency variation A% Not applicable 10€
with Drive Lovel f

12 | Resistance variation AR | Notapplicable %
with Drive Level R

13 | Motional Inductance L Not applicablis mi

14 | Motionat Capacitance 0% Not applicable F

18 | Swtic Capacitanse Co - 5.0 oF

16 G Factor Q 50 60D . . )

17 | Ratio of Unwanted: in the fraquency
Resgponse Resistance 1o range:  f ~200kHz
Resonance Resistance Ry 1o

o a1 - 1+ 200kHz
Response impadance {o 2ol
Resonance Resistance
18 | Ageing IR 301 +3.0 18 After burn-in and
¥ par yerr
19 | Terminal Length L Figure 2 men
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No. 3501/001 IBBUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 84
. Lirits . .

e, Characterigtics Symbol e Viax. Unit Remarks

1 | Regonancs Frequency i 16.384 MHz Bwept

2 i Reference Temperature Te + 59 +§1 e

3 | Overtong Quider ~ Fundamenmal

4 iLoad Capacitance G 22 pF

5 {Rated Drive Level Py 0.1 mW

8§ | Freguency Adjustment & -1 +10 106 AL Tg 50
Tolorancs H
Resonance Resistance Ry, - 13 L] AT, 0

8 | Freguancy Variation [ % -15 + 15 106 Fram frequency
with Temporature f measured at T, °0
over Top

g | Resistance Varation AR -10 +10 %o From rasistance
with Temperature R or measured at T, *C
over T -1 +18 ¥ i R<100

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 Lovel R

13 | Motional inductance b Not applicable M

14 | Motional Capacitance Cy Mot applicable F

15 | Static Capacitance Cy - 5.0 pf

16 1 () Factor & &y 000 -

17 | Ratio of Unwanted: In the frequency
Response Hesistance 1o range: i -20DkHz
Resonance Resistanes RoR 10

o 31 - f +200kHz
Response impadances 1ZpiR
Rosonance Resistance
18 | Ageing &f -3.01 +3.0 106 Ahter burm-in and per
{ yent
19 | Termiral Length L Figure 2 mm
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No. 3801001 IBSUE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88

L - ; Limnits .
Mo, Characteristics Symbao! Yy Yy Unit Remarks

1 | Resonance Froquensy ¥ B5.0047 MHz Bwept

2 | Reference Temperalure Ty +23 +27 °G

3 | Dvertone Order . 3

4 |Load Capacitance Oy w0 pF

% | Rated Drive Lovel Py 0.1 mw

g | Freguency Adjustroant A% B +5.0 gias AT, 00
Tolerance f

7 | Resonance Hesistance R, - 46 Q AL T, °C

8 | Frequency Variation At 10 +10 108 From frequency
with Temperature H maasured at T, °C
over Ty

g | Resistanca Variation aRn 20 20 % From rpsistance
with Tempearature = measured at T, °C
ovar Top

10 | Operating Temperalurg Top -20 +70 G
Range

11 | Frequency variation &t Not applicable 106
with Drive Level f

12 | Resistance variation AR Mot applicable Yo
with Drive Level =1

13 | Motional Inductance Ly Mot applicable e

14 1 Motional Capacitance Cy Not applicable Ha

15 | Static Capacitance Cy - 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: in the fraquency
Response Resistance 1o range:  §, -60kHz
Resonance Resistance RpiR 10

or 21 . f, + 80kHz
Response impedances 1o {ZpiR
Roesonance Resistance
18 | Aguoing af 30 +30 108 Aler bura-in, and per
§ year
19 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE 4

TABLE 1{2) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88

No, Characteristics Symbod LIS Unit

Wi | Max. Ramarks

1 | Resorsnce Frequency t B5.0513 Mz

2 | Reference Tomporature To +23 + 27 i

3§ Overtone Ordy - 3

4 | load Capacitance Gy w pF

5 1Rated Drive Level Py 0.1 mwW

8 | Frequency Adiustiment &1 407 450 108 AT, 00
Tolerance f

7 | Resonance Resistance R, -~ {40 {3 AT, 00

8§ | Freguency Vardation Al 10 +10 108 From frequency
with Temperature H measurad at Ty "C
over Tgp

8 {Resistance Varigtion aRn -20 +20 %o From resistance
with Temperature R measured at T °C
over Teg

10 | Operating Temparatum Top -20 +70 G
Range

11 | Fraquency variation At Net applicable 10¢
with Drive Level H

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

13 | Motional inductance L Not applicable i

14 | Motional Capacitance £y Not applicable gia

15 | Static Capacitance Ca . 7.0 pF

18 1 Q) Faciyr o Not applicable .

17 1 Ratio of Unwarded; in the frequency
Response Resistancs {0 range:  § -BOkHz
Resonance Resistance Rp/R o

or N - f, +B0kHz
Response impedance {o {ZpYR
Rasonance Resistance
18 | Agsing Al 301 +80 106 After burn-in, and per
{ yaar

19 | Terminal Length {. Figure 2 mem
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ESCC Detall Specification ‘
No. 35017001 IBSUE 4

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 67

gt Lirnits . .
ho. Charactonistics Symbiol YTy Mo, Unit Remarks

1 | Resonance Fraquanoy £ £9.8982 Mz

2 | Referonce Temparature To +23 +27 o

3 | Qvertone Order - 3

4 {Load Capacitance Gy @ pF

& | Rated Drive Level Po 0.1 W

B | Fraquency Adjustment At SO0 480 106 ATy *C
Tolerance {

7 | PResonance Resistance H, . 40 { AT, 0

& | Freguency Varigtion At 10 +10 106 Framn frequency
with Temperature f measured at Ty °0C
over Toy

g | Resistance Variation AR 20 * 20 % From registance
with Temperature R rpasured at T, "G
over Top

10 | Opsrating Temperaturs Tan 20 +70 e
Rango

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

12 | Resistence variation AR sot applicsble e
with Drive Level R

13 | Motions! Inductance Ly Not applicable i

14 | Motionat Gapacitance Cy Not applicable F

186 | Static Capacitance Co . 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanied: in the frequency
Response Resistance o range:  f, -B0kkz
Resonance Hesislance Rp/R to

o 21 . f, + BOkHz
Responsge Impadancs 10 IZpVR
Resonance Resigtance
L 18 { Ageing &1 301 +30 s After burn-in, and per
H year
18 | Terminal Length L Figure 2 nm
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No. 3501/001 IB8UE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG 68
ot Limilg . . N
Mo, Charactoristics Bymbol Yy Mo, Linit Reornarks

1 | Resonance Frequency f 88,4792 Mz

2 i Reference Temporaturg Ts +23 { +237 0

8 | Owerone Order - g

4 | Load Capacitancs Gy % pF

5 | Rated Drive Level Py 04 mw

6 | Frequency Adjustrment Al 01 480 108 MT, 00
Tolerance f

7 | Resonance Resistance Ry . 40 £ AT, *C

8 | Frequency Variation Af +10 10 108 From frequency
with Temparature i measured 8t T, °0
over Tgp

8 | Resistance Variation AR 20 +20 Yo From resistance
with Temperaturs R measured at Ty, °C
over Top

10 | Operating Tempaorature Tep 24 +70 G
Rango |

11 | Frequency variation af Not applicable 108
withy Drive Level H

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

13 | Motional Inductance Ly Not applicable mt

14 | Motionat Capacitancs G Not applicable F

15 | Static Capacitance Co - 7.0 oF

18 | Q Factor Q Not applicable . ‘

17 | Ratio of Unwarted: it the frequency
Rasponge Resistancs o range:  f, -BOkHz
Resanance Resistance 252 10

oF an ~ fe + BOkHz
Responge Impedance 0 {ZpR
Resonance Hesislance
18 | Ageing Af 301 +30 108 Aftar burn-in, and per
f yagay
18 | Terminal Length L Figure 2 e
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 89
o v Limils . e
Na. Characteristics Symbol YT Mo Unit Remarks

1 | Resonance Frequency £ 50.0 M

2 | Reference Temparature To +24.91 +257 G

3 | Overtone Crder 3

4 1Load Capacitance Gy 30 pF

&5 | Rated Drive Level Py 1.0 mw

B | Frequency Adjustment Af S0 +5.0 1068 AT, °C
Toleranne f

7 | Resonance Resistance Ry - 50 £ Quer Ty, °C

8 | Freguency Varation At B0 +50 106 From frequency
with Temperature f measured at T, °C
over Ty,

9 | Resistance Varation AR Not applicable 2
with Temperature R
over Top

10 | Operating Temperature Tap & + 85 *C
Range

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

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

13 | Motional Inductance Ly Not applicable mi

14 | Motional Capacitance Oy Q0.7 0.85 i

15 | Static Capacitance Co - 3.0 pF

18 1Q Factor a 100 000 -

17 | Ratio of Unwanted: i the frequency
Response Besistance to range:  § - 10MHz
HResonance Resistance Rp/R 10

or 81 fi *10MHz
Response impedance 1o iZpiR
Resonance Resistance
18 | Ageing af -10 +10 108 After a run-in time of
f 880 hours, over 7
yBars
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFOBMATION
TYRE VARIANT NQ. 70

i " Limits \ )
Nao. Characteristics Symbol YT yroy Unit Remarks

1 | Resonance Frequency i 200 MH#

2 | Reference Temperature Ta +59 + 61 *C

3 | Qvertone Order - Fundamental

4 |load Capacitance Gy 22 pF

5 {Rated Drive Level Py 0.1 mw

& | Frequency Adjustment At ~10 +10 106 At Ty °C
Tolerance H

7 | Resonance Resistance Re . 13 £ AL T, *C

8 | Frequency Variation— At 15 +15 106 Fram frequency
with Temperature f measured at Ty °C
over Top

§ | Resistance Varation AR -10 +10 Yo From rasistance
with Temperature R or measured 8t T, “C
over Ty, -1.5 +1.5 £ if R=< 1082

10 | Operating Temperature Tan - 20 +70 g
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 g Mot applicable i

14 | Motional Capacitance Cy Mot applicable i

15 | Static Capacitance Co - 4.5 pF

16 | Q Factor Q &0 000 - -

17 | Hatio of Unwanted: in the frequency
Response Hesistance o range:  f -200kHz
Resonance Resistance RoR o

or 3 . fi, +200kHz
Response impedance 1o 1ZpiR
Resonance Resistance
18 | Ageing af 3.0 +3.0 108 After burn-in and
H per year
18 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 71
i o, Limits X b
No. Characterigtics Symbol Yo Mor, Unit Remarks

1 | Hesonance Freguency Y 8.0 Mz

2 | Reference Temperature Ta +23 + 27 “C

3 | Overtone Order - Fundamental

4 | Load Capacitance Cy 28.7 30.3 oF

5 | Rated Drive Level P, 0.1 mw

8 | Frequancy Adjustment At ~10 +10 108 At T, *C
Tolerance f

7 | Resonance Resistance Ry - 30 & AT, °C

B | Fraquency Variation At =30 +30 108 From frequency
with Temperature f measwed at T4 °C
over Ty

8 | Resistance Varation AR «10 +10 %o From resistance
with Temperalure 2 or maasurpd at T, "C
over Ty ~1.5 +1.5 Q T R<1082

10 | Operating Temperature Top 35 1+ 106 i
Range

11 | Frequency variation Af 2.0 + 2.0 106 From Pgy = 20nW
with Drive Level f o

Poa = 0.2mW

12 | Resistance variation AR -25 +25 Yo From Pgy = 20nW

with Drive Level R 10
Pgp = 0.2mW

13 | Motional Inductance L 45 58 mH

14 | Motional Capacitance Gy 7.2 4.8 F

15 | Static Capacitance Cq 275 378 oF

16 | Q Factor Q g2 100 - -

17 | Ratio of Unwanted: in the frequency
Response Resistance o range:  fy -500kHz
Hasonance Resistance Rp/R to

or 2:1 - f;  + B00kHz
Response Impedance o PR
Resonance Resistance
18 | Ageing At 5.0 +5,0 106 After burn-in, over
f 10 years
19 | Terminal Length L Figurg 2 0
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No. 3501/001 ISSUE 4
TABLE i{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 72
; o . Linits . ke
No. Characteristics Symbol Y. Y Linit Rermarks

1 | Resonance Frequency §; 32.74375 MHz

2 | Reference Temperature Ty + 24 +26 &0

3 | Qvertone Order - 3

4 | Load Capacitance Cy o oF

5 | Rated Drive Level Py 0.1 mw

6 | Frequency Adjustment At 5.0 +5.0 106 AT, 0
Tolarance f

7 | Resonance Resistance R, - 40 £ AT, 7C

8 tFrequency Varation At SRS S R 10-6 1 From frequency
with Temperature f measured at T, °C
ouer Tgp

9 | Resistance Variation AR ~1Q +10 Yo From resistance
with Temperature R measured at T, °C
over Tep

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

11 | Frequency varigtion At Not applivable 108
with Dirive Lavel f

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

13 | Motional Inductance Ly 15 22 miH

14 | Motional Capacitance 4 Not applicable F

15 | Static Capacitance Cq - 70 pF

16 | Q Factor { 280 000 ~ -

17 | Ratio of Unwanted: in the frequency
Hesponse Resistance to range:  f, -BOkHz
Resonance Resistance HpR to

or 2:1 - fe +50kHz
Response Impedancs 1o ZpiR
Resonance Resistance
18 | Ageing At 3.0 +3.0 106 After burn-in, and per
H year
19 | Terminal Length L Figure 2 mem
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 73
SRR Limnits . 4 .

No, Characteristics Symibol v, Yy Unit Remarks

1 1 Resonance Frequency £ 37.827083 Mz

2 | Reference Temparature To +24 +26 °G

3 | Overtone Qrder - 3

4 |Load Capacitance Gy < pF

5 | Rated Drive Level P .1 mw

& | Frequency Adjustrment At -5.0 +5.0 108 ALT, “C
Tolerance f

7 | Hesonance Resistance Ry - 40 4] AT, *C

B -+ Frequency Variation - At B0 b+ G0 oo 108 From frequency
with Temperature f measured at T, °C
over Ty

9 | Resistance Variation AR -10 +10 Y From ragistance
with Temperature R measured af Ty °0

over Ty

10 | Operating Temperature Ton -20 +70 G
Range

11 | Freguency variation At Nat applicable 106
with Drive Level f

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

13 | Motiongl Inductance Ly 18 22 mi

14 | Motional Capacitance Cy Neot applicable F

15 | Static Capacitance Gy - 7.0 oF

16 {0 Factor Q 80 000 .

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  f, -BOkHz
Resonance Resistancs Rp/R 0

ar 21 - f{ + 5%%( HZ
Response Impedance 1o 1ZpER
Resonance Resistance
18 | Ageing a1 -3.40 +3.0 10€ After burn-in, and per
f year
18 | Terminal Length L Figure mn
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYRPE VARIANT NO. 74
No. Characteristics Syrmbol \ Limits - Unit Hemarks
Min. Max.

1 | Resonance Frequency i 524288 Mz

2 | Reference Temperature Ta +23 +27 *C

3 | Overtone Order . Fundamental

4 | Load Capacitance Gy 29.7 30.8 pF

5 | Rated Drive Level Py 0.1 W

6 | Frequency Adjustment At <10 +10 106 AT, *C
Toleranca f

7 | Resonance Resistance = - 110 Q At Ty °C

B ~+Frequency Varigtion Af +80 30 104 From frequency
with Temperature f measurad at Ty °C
over Ty

g | Resistance Variation AR 25 +25 % From resistance
with Temperature R measured at T, °C
aver Ty

10 | Operating Terperature Top 25 | +105 °C
Range

11 | Frequency variation Af 2.0 +2.0 146 From Pgq = 20nW
with Drive Level f to

Pgz = 0.2mW

12 | Resistance variation AR -25 +25 % From Pgy = 20nW

with Drive Level R to
Pga = 0.2mW

13 | Motional Industance Ly 138 168 ik

14 | Motional Capacitance Cy 5.42 B.62 fF

15 | Static Capacitance Ch 1.84 2.24 pF

16 | Q Factor Q 41 300 - -

17 | Ratio of Unwanted: inn the fraquency
Response Resistance (o range: fi -BO0kMz
Hesonance Resistance Rp/R fa

or 21 “ fi +BO0kHz
Rasponsge impedance o 1ZpiR
Resonance Resistance
18 | Ageing At 3.0 +3.0 106 After burn-in, over
f 10 years
19 | Terminal Length L Figure 2 FTHY
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No. 3501/001 ISSUR 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 75
- . Limits . :
No. Characteristics Symbol Y. e Unit Remarks

1 | Resonance Frequency L 4.096 MHz

2 | Reference Temperature Ta + 23 + 27 "2

3 | Overtone Order - Fundarnental

4 | Load Capacitance Gy 29.7 30.3 pF

5 | Rated Drive Level Pq 0.1 mw

8 | Frequency Adjustment At -18 +10 104 AT, 0
Tolerance f

7 | Resonance Resistanca Ry - 5 £ AT, 70

-8 ~i Frequency Variation At “25 25 106 From frequency
with Temperature f measured at T, °C
over Tgp

9 | Resistance Variation AR 28 +25 %o From resistance
with Temperature R measured at T, *C
over Ty

10 | Oparating Temperature Top -B5 + 75 °G
Range

11 | Freguency variation Af 2.0 +2.0 106 From Pgy = 20nW
with Drive Level f 0

Pss = 0.2mW

12 | Resistance variation AR -26 +28 Yo From Pgy = 20nW

with Drive Level H o
pgg = [.2mW

13 | Motional Inductance Lo 313 348 ok

14 | Motional Capacitance Cy 4.34 4.82 =

15 | Static Capacitance Co 1,66 2,04 pF

16 |0 Factor 107 000 - .

17 | Ratio of Unwanted: In the frequency
Responge Resistance to range: i -B00kHz
Resonance Resistance Rp/R o

or 21 - i, +800kHz
Response Impedance to ZpiR
Resonance Resistance
18 | Ageing Af 507 +50 108 After burn-in, over
f 10 years
19 | Terminal Length L Figure 2 mm
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No. 3501/001 ISELE 4
TABLE 1{a} - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 76
e Limits , X
No. Characteristics Symbol YTy Mon. Unit Rermarks
1 | Hesonance Frequengy f 512 Mz
2 | Reference Temperature Te +23 + 27 G
3 | Dvertone Order Fundarmental
4 1Load Capacitance O 28.7 30.3 pF
5 | Rated Drive Level P 0.1 mw
6 | Freguency Adjustment Af 10 + 10 108 AT, "0
Tolerance f
7 | Resonance Resistance By - 110 £ AT, °0
8 I Frequency Variation - A B30 P30 108 From frequancy
with Temperature H measured a1 T, “C
over Tpp
9 | Resistance Variation AR 25 +25 Yo From resistance
with Temperature 4 asured at T, *C
over Tgp
10 | Operating Temperature Top 35 | +105 o
Range
11 | Frequency variation Af 2.0 +2.0 108 From Pgy = 200W
with Drive Level f 1o
Pgo = 0.2mW
12 | Resistance variation AR -25 +25 Yo From Pgy = 20nW
with Drive Level 8 to
Pgy = 02mW
13 | Motional Industance Loy 146.71 1793 rriH
14 | Motional Caparitance Cy 5.3 8.8 i
15 | Static Capacitance Ch 1.8 2.2 pF
16 | () Factor i 47 B96 ~
17 | Ratio of Unwanted: in the frequency
Response Resistance 1o range: . -500kHz
Resonance Resistance Rp/R o
or 21 - fi, + BO0OkMz
Response Impedance o ZpiR
Hasonance Resistance
18 | Ageing At 5,0 +58.0 1646 After burr-in, over
f 10 years
19 | Terminal Length L Figure 2 N
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 77
No Characteristics Symbot Limits Linit Remarks
) ’ : Min. Max. e

1 | Resonance Frequency i 5.5535 MHz

2 | Reference Temperature To +23 + 27 °G

3 | Overtone Order - Fundarmental

4 |Lpad Capacitance G 28.7 30.3 pF

5 {Rated Drive Level Py 0.1 mw

& | Frequency Adjustment A& 10 +10 146 AT, 00
Tolerance f

7 | Resonance Resistance Ry ~ 70 Q AT, 0

g -1 Fregquency Varation af <30 + 30 108 From frequency
with Temperature { measured at T, °C
over To,

9 | Resistance Variation AR -28 +25 Yo From resistance
with Temperature R measured at T, °C
over Toy

10 | Operating Temperature Teg 35 1 +105 *C
Range

11 | Frequenoy variation A1 -20| +20 108 From Pgy = MmW
with Drive Level H 10

Pas = mW

12 | Resistance variation AR 25 +25 % From Pgy = YmW

with Drive Level R 10
Pga = mW

13 | Motional Inductance Ly 64.5 79.0 m

14 | Motional Capacitance Cy 7.47 9.13 i

15 | Static Capacitance Cy 2.28 2.78 oF

16 | Q Factor 48 860 - -

17 | Ratio of Unwanted: n the frequency
Response Resistance to range:  § -BO0kHz
Resonance Resistance Rp/R o

or 24 . fi +500kHz
Response impedances to ZpiR
Resonance Resistance
18 | Ageing At 5.0 +540 10-6 After burn-in, over 10
{ yours
18 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE 4

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
. TYPE VARIANT NO. 78

el L | Limits ol y
Ng, L Charac?g?rtsi;gs Sym‘mf:i: i Yy Lt | Remarks

1 Qeéqnanca F?fequem:y fo 1 8504874 Mz | Swept

2 | Reference Temperature To. Lo#23 | *27 °C

3 | Overtone Crder - ’ 3

4 iload Capacitance C @ pF

5 | Rated Drive Level Pa 0.1 mW

6 | Freguency Adjuetmant Af 10 +10 | 108 AT, *C
Tolerance f »

7 | Resonance Hesistance Ry - 40 g TAT,°C

8 | Frequency Variation At 801 +9.0 106 | From frequency
with Temperatwe f measured at T, *C
pver TO{)

8 | Resistance Variation AR -10 +10 £ From resistance
with Temperature ] measured at T, °C
over Ty,

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

11 | Frequency variation af Not applicable 106
with Drive Lavel {

12 | Resistance variation 4R Not applicable %%
with Drive Level R

13 | Motional Inductance Ly 3.2 4.8 mi

14 | Motional Capacitance Cq Not applicable i

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor 0 Not applicatie

17 | Hatlo of Unwanted: i the frequency
Response Resistance 1o range: 1, -B0kHz
Resonance Resistance Rp/AR o

or 201 - £+ B0kHz
Response Impedance to IZpiR
Resonance Resistance
18 | Ageing At -3.40 +3.0 106 After burn-in, and
{ per year
19 | Terminal Length L Figure 2 ey
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No. 3501/001 ISSUE 4

TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 79

_ " Limits . rless
No. Characterigtics Symbol i Mo, Unit Remarks

1 | Resonance Frequency f, 85.005855 MMz Swept

2 | Reference Temperature T +23 +27 G

3 | Qvertone Qrder - 3

4 | Load Capacitance Cy o pF

5 | Rated Drive Level Py 0.1 mw

B | Frequency Adjustment Af -10 +10 10-6 AT, *C
Tolerance f

7 | Resonance Resistance H, - 40 { ALT, 0

8 |Frequency Varation 1 aAf | +8.0}] 80} 108 1} From frequency
with Temperature f measwed at T, °C
over Ty

8 | Resistance Variation AR -10 +10 % From rasistance
with Temperature R measured at T, *C
over Ty

10 | Operating Temperature Top -20 +70 =G
Hange

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

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

13 | Motional Inductance bq 3.2 4.8 mH

14 | Motional Capacitanoe Gy Not applicable i

15 | Static Capacitance Cq - 7.0 pF

18 | Q) Factor O Not applicable -

17 | Ratio of Unwanted: in the frequency
Hesponse Resistance to range:  §; -BOkHz
Resonance Resistance RpR 0

or 211 - fp +50kHz
Response mpadance 1o 1ZpiiR
Resonance Hesistance
18 | Ageing Af -3.0 +3.0 106 Aftar burmn-in, and per
{ yeay
18 | Terminal Length L Figure 2 syl
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No. 3501/001 ISBUE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO, 80

\ i . Limits . .

No. Characteristics Symbol ¢ Yoy Mo, Unit ~ Remarks

1 | Resonance Frequenoy £, 52.5 MHz Swapt

2 | Reforence Temperature Ta + 23 + 27 °C

3 | Overtone Order - 3

4 |Lload Capacitance Cp 52 pF

5 | Rated Drive Levsl Py 0.1 oW

& | Frequency Adjustment At ~1Q +10 108 At Ty °C
Tolerance i

7 | Resonance Resistance Ry . 40 0 AL T, °C

48 ~FFrequency Vadation 1 Af G0+ 9.0 106 From frequency
with Temperature f measured at T, *C
over Toy

9 | Fesistance Varation AR -0 +10 Y From resistance
with Temperature R measured at Ty °0
over Toy

10 | Operating Temperature Top 20 +70 °C
Range

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

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

13 | Metional Inductance Ly 3.2 4.5 rrik

14 | Motional Capacitance Cy 1.5 Typical F

15 | Static Capacitance Co « 7.0 pF

16 | Q Factor O Not applicable .

17 | Ratio of Unwanted: in the frequency
Resporse Resistance (o range:  f, -BOkkz
Resonance Resistance Rp/R o

or 2:1 - f +80kHz
Response impedance 10 IZpiR
Resonance Resistance
18 | Ageing At 38 +3.0 108 After burn-in, and per
f yerr
18 | Terminal Length L Figure 2 o
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 81

e e . Limits .
No. Characteristics Symbol YT Mo Unit Rermarks

1 | Resonance Frequency £, 70.0 MiHz Swept

2 | Reference Temperature To +23 + 27 0

3 | Qvertone Qrder . 3

4 | Load Capacitance Gy o pF

5 | Rated Drive Level P, 0.1 mw

8 | Frequency Adjustment At =10 + 10 106 AL T, °C
Tolerance f

7 | Resonance Resistance R, - 40 Q At Ty 0

8-~ Frequency Variation: - Af p B0+ 80 100 From frequency
with Termperature f measured at T, °C
over Ty

8 | Resistance Variation AR -10 + 10 Yo From resistance
with Temperaturg 2 measured at T, *C
over Topn

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

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

12 | Resgistance variation AR Mot applicatis o
with Drive Lavel R

13 | Motional Inductance Loy 3.2 4.8 11y

14 | Motional Capacitance Cy 1.5 Typical fF

15 | Static Capacitance Cy - 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: in the frequency
Response Resistance (o range  § -B0kHz
Rasonance Resistance RpR 0

or 21 - £ +BlkHz
Response Impedance to ZpiR
Resonance Resistance
18 | Ageing Af 3.7 +3.0 106 After burn-in, and
f per year
19 | Terminal Length L Figure 2 mm
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No. 3801001 ISs5UE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 82

S Limits ) " .
No. Characteristics Bymhbcl vy vy Unit Femarks

1 | Resonance Frequency L 4,1379 MMz

2 | Heference Temperature To +23 + 27 *G

3 | Quertone QOrder - Fundarmenial

4 {Load Capacitance Gy 29.7 30.3 pF

5 | Rated Drive Lavel Po 0.1 oWV

& | Frequency Adjustment af -10 + 10 108 At T, °C
Tolerance f

7 | Resonance Resistance Ry - 75 { AT, *C

-8 1 Frequency Variationy : &t 25 +25 108 From frequency
with Tempsrature f measured at T, °C
over Top

g | Resistance Variation AR 50 +54 % From resistance
with Temperature R measured at T, *C
over Tag

10 | Operating Temperature Top -85 +75 oG
Range

11 | Frequency variation At 2801 +2.0 106 From Pgy = 20nW
with Drive Level f 0

Pgo = D2mW

12 | Resistance varation AR -40 +40 % From Pgy = 20nW

with Drive Level R He)
pgg = 0.2mwW

13 | Motional inductance Ly 310 345 sl

14 | Motional Capacitance Gy 4.38 4.87 f

15 | Btatic Capacitance Co 1.67 2.06 oF

16 | Q Facior O pos oo » -

17 | Ratio of Unwantad: n the frequency
Hesponse Resigtance o range:  f; -800kHz
Resonance Resistance Rp/R o

or 21 . fy, +500kH:
Hesponse impedance to ZpiR
Resonance Resistance
18 | Ageing Af 5.0 + 5.0 18 After burn-in, over 10
{ years
19 | Terminal Length L Figure 2 it
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 83
No Characteristics Symbol Limits Unit Remarks
: = Min. Magx.
1 | Resonance Freguancy i 55.03639 Mz Swipt
2 | Reference Temperature Te + 23 * 27 AL ¥
3 | Overtone Order - 3
4 { Load Capacitance Gy o pF
5 | Rated Drive Level Py 0.1 mwW
8 | Frequency Adjustrment Af -10 +10 108 ATy °C
Tolerance ¥
7 | Resonance Resistance R, - 40 0 At T, °C
§ -} Frequency Varation Af =80 *G0 b 108 From frequency
with Temperature H measured at T, *C
over Typ
g | Resistance Variation AR -10 +10 £ From resistance
with Temperature R measured at T, °C
over Top,
10 | Operating Termperature Top 20 +70 °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 3.2 4.8 rri
14 | Motional Capacitance Cy 1.5 Typical i
15 | Static Capacitance Cq - 7.0 nF
16 1@ Facior Q Mot applicable ~
17 | Hatio of Unwanted: in the frequency
Respanse Hesistance to range:  f, -BOkHz
Hesonance Resistanne R 1o
or 2:1 f, + &0kHz
Response Impedance 1o ZpiH
Resonance Resistance
18 | Ageing af -3.0 +3&.0 108 After burm-in, and per
f year
18 | Terminal Length L Figure 2 om
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No. 3501/001 IB8UE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 84
No Characteristics Symbaol Limits Unit Remarks
: s ¥ Min. | Max. | Nars
1 | Resonance Frequency f 36.811767 Mtz
2 | Reference Temperature Ta +25 ¢
3 1 QOvertone Order - 3
4 | Load Capacitance Gy, e pF
5 | Rated Drive Lavel P 0.1 mw
6 | Freguency Adjustment At A0 +50 106 AT, 20
Tolerance f
7 | Resonance Resistance R, . 40 & Over Ty, "C
- 8- | Frequenoy Variation- At +7.0 ~7.0 108 From frequensy
with Ternperature f measured at Ty, °C
over T
8 | Resistance Variation AR Not applicable Yo
with Temperature R
over TQ{}
10 | Operating Temperature Tep =25 +70 o
Range
11 | Frequengy variation At Not applicable 106
with Drive Level f
12 | Resistance varation AR Not applicable Ya
with Drive Level R
13 | Motional Inductance Ly Mot applicable frit
14 | Motional Capacitance Cy Mot applicable i
16 | Static Capacitance Gy - 5.0 pF
16 | () Factor 0 Not applicable
17 | Ratio of Unwanted: In the frequency
Response Resistance 1o range:  f, -BOkH:
Hesonance Hasistance Rp'R 1o
ar 3:1 - f; +BOkHz
Response Impedance to FZplR
Resonance Hesistance
18 | Ageing a1 7.0 +7.0 106 After burn-in, over 7
H YOars
18 { Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYRE VARIANT NO. 85
_ Limits ) )
No. Characteristics Syrabol . P Unit Remarks

1 | Resonance Frequency fy 20.0 Mtz

2 | Reference Temperature Ty +23 +27 L

3 | Overtone Order - Fundamaental

4 | load Capacitance Cu « pF

& | Rated Drive Level Py 01 i

& | Fregquency Adjustment At «10 +10 106 AT, 0
Tolerance f

7 | Resorance Resistance R, “ 30 0 Over T, °C

-~ §-LFrequency Vadation - At ~20 -1+ 20 108 From frequency
with Ternperature f measured at T, *C

9 | Resistance Variation AR «10 +10 % From rasistance
with Temperature R or or maasured at T, *C

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

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

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

13 | Motional Inductance Ly Not applicable mi

14 | Motional Capacitance Cq Not applicable HE

18 | Static Capacitance Cs - 7.0 pF

16 | Q Factor G oo oo -

17 | Ratio of Unwanted: In the frequency
Response Resistance (o range:  §, - 200kHz
Resonance Resistance Rp/R 10

or 21 - fe +200kHz
Respanse Impedance 1o [ZpiR
Resonance Resistance
18 | Ageing At -2 +2 106 After burn-in per year
H
18 | Terminal Length L Figura 2 FTHY
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88

L i Limits . o o
No. Characteristics Syrrbol i Yy Unit Remarks

1 | Resonance Frequency f 20.0 MHz

2 | Reference T&mpéra‘zurza Ty + 23 +27 G

3 | Overtone Order - Fundarmental

4 |Lpad Capacitance Cy 32 pF

5 | Rated Drive Level Py 8.1 mwW

6 | Frequency Adiustment At -10 +10 106 AT, "0
Tolerance f

7 | Resonance Resistance R, ~ 30 Q AT, 0

&} Frequency Varation At ROk 200 b 106 o From frequency
with Temperature f measwred at Ty °C
over Tgp

8 | Resistance Varation a R -10 +10 Y From resistance
with Temperature R or or measured at T, *C
over Ty 2.0 +2.0 £

10 | Operating Temperature Tog -30 +70 G
Range

11 | Frequency varation Af Not applicable 108
with Drive Level f

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

13 | Motional Inductance Ly Not applicable mi

14 | Motional Capacitance Gy - 7.0 H

15 | Static Capacitance Cq - 7.0 pF

16 | Q Factor 0Q &0 000 -

17 | Ratio of Unwanted: In the fraquency
Response Resistance 10 ranger - 200kHs
Rasonance Resistance Rp/R to

or 211 ~ fi +200kHz
Response lmpedance o PR
Regonance Resistance
18 | Ageing Af 2.0 +2.0 106 After burn-in and per
f year
19 | Termingl Length L Figure 2 1T
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. B7

; i o Limitg ; e,
No. Characteristics Syrmibol v Yoy Unit Remarks

1 | Resonance Frequency f; £1.508848 Mtz PO Bwept

2 | Reference Temperature Ty + 85 +75 =G Turr-on Poing

3 | Gvertone Order - 3

4 |Load Capacitance o7 i pF

5 | Rated Drive Lavel Py 0.1 mW

8 | Frequency Adjustment At 50 + 50 106 AT, 20
Tolerance f ’

7 1 Resonance Resistance Ry - 40 Q ATy 00

- 8| Frequency Varation - At Not applicabis 106
with Temperature {
over Top

8 | Resistance Variation AR 20 +20 % From resistance
with Ternperature 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 - mH

14 | Motional Capacitance Gy Not applicable iF

15 | Static Capacitance Ceo - 5.0 pF

16 | Q Factor Q 70 000 -

17 | Ratio of Unwanted: iy the frequency
Response Resistance 1o range:  § -B100kHz
Resonance Resistance Rp/R 10

or 21 f, + B100kHz
Response Impedance to 1ZpiR
Resonance Resistance
18 | Ageing At 5,0 + 5.0 108 After burn-in and over
f 10 yoars
18 | Terminal Length L Figure 2 M
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88
No Charactéﬁ%ﬁcs. Syrabol . Liits Lnit Remarks
’ ‘ o Min. Max. ' ’
1 | Resonance Freguency fe 1218 MHz
2 | Reference Terdparatura Ty +23 +27 °C
3 | Overtone Order - 5
4 | Load Capacitance CL @ pF
§ | Rated Drive Level Po 0.1 mw
6 | Frequency Adjustment Af 10 +10 106 AT, °C
Tolerance BT f i
7 | Resonance Resistance =8 . 80 0 AT, °C
"8 | Frequency Variation At 20 | +20 106 | From frequency
with Temperature f measured at Ty, °C
over Toy
9 | Resigtance Vadation AR 25 25 Yo From resistance
with Temperature =] measured at T, °C
aver TQ;}
10 | Operating Temperature Tew -30 +80 °C
Range
11 | Frequency variation Af Not applicable 1048
with Drive Level f
12 | Resistance variation AR Not applicatile Ya
with Drive Level R
13 | Motional Inductancs Ly 1.44 2.16 rriH
14 | Motional Capacitance Cy Not applicable F
15 | Static Capacitance Co - 8.0 pF
16 | Q Factor Q Not applicable
17 | Hatio of Unwanied: in the frequency
Responsge Resistance 1o range:  f -500kHz
Resonance Resistance RpR 10
or 2:1 - f, +500kHz
Response impedance o 1ZpiR
Hesonance Resistance
18 | Ageing af 5.0 +50 106 After burn-in, over
f 10 years
18 | Terminal Length L Figure 2 o




PAGE 111
ESCC Detall Specification .
No, 3501/001 ISBUE 4

TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. B3

o \ Limits . "
No. Characteristics Symbol YT Mo Unit Rermarks

1 | Resonance Frequency f 50.0 bz

2 | Referance Temperature Ty +23 27 0

3 | Overtone Order . 3

4 | Load Capacitance Cy @ pF

& | Rated Drive Level Py 0.1 mw

& | Frequency Adjustment Af -10 +10 10-8 AT, °C
Tolerance f

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

8 | Fraquency Varation Af -20 +20 106 | From frequancy

T Vwith Temperatwre f ' measured at T, *C
pvar T(){;

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

10 | Operating Temperature Top -30 +80 *C
Range

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

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

13 | Mational Inductance Ly 2.87 4.45 mt

14 | Motional Capacitange Gy Not applicable =

15 | Static Capacitance Cq - 5.0 oF

16 | Q) Factor Q Not applicabie

17 | Ratio of Unwanted: In the frequency
Response Resistancs 1o range: . -BODkHz
Resonance Hesistance RpR o

or 2:1 - fy +B00kHz
Response impedance 1o IZpiR
Hasonance Resistance
18 | Ageing At ~1Q +10 106 Aftar burn-in, pver
f 10 years
18 | Terminat Length L Figurg 2 mm
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No. 3501/001 RSUE 4
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 90
e Limits .
No. Characteristics Symibol Y. Mo, Unit Remarks

1 | Resonance Frequency fr 37.758625 MMz Swept

2 | Heference Temperature Ty + 24 + 28 °C

3 | Overtone Order - 3

4 | Load Capacitance O @ oF

5 | Rated Drive Level Py .1 mw

& | Frequency Adjustment af -8.0 +5.0 108 ATy G
Tolerance f

7 | Resonance Resistance =P - 40 { At T, *C

&} Frequency Variation - At 9.0 +4.0 106 | From frequency
with Temperature H measwred at T, *C
over T,

8 | Resistance Varation AR =10 +10 % From ragistance
with Temperature = measured at T, °C
over Ty

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

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

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

13 | Motional Inductance by 15 22 mikH

14 | Motional Capacitance Gy Not applicable Ha

15 | Static Capacitance Co - 7.0 pF

16 | Q) Factor a 20 000 - -

17 {Ratio of Unwanted: In the frequency
Hesponse Resistance 10 range:  f, -BOkHz
Resonance Resistance RpR o

or 21 - f, + B0kHz
Response Impedance 1o HZplR
Hesonance Resistance
18 | Ageing At -3.0 +3.0 106 After burn-in, and per
f year
19 | Terminal Length L Figure 2 mm
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TABLE 1{(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 91

No. Characteristics Symbol . Limits Uit Remarks
Min. hMax.

1 | Besonance Frequency f 24,6827 MHz Swept

2 | Reference Temperature To + 24 + 26 G

3 | Qvertone Qrder - Fundamental

4 | Load Capacitance Gy @ pF

5 | Rated Drive Level Py 0.1 mw

5 | Fraquency Adjustment At 5.0 +5.0 108 AT, °C
Tolgrance f

7 | Resonance Resistance R, - 10 Q AT, °0

8L Fraquency Variation. ... Af 70 2.0 b 108 From frequency
with Temperature H maasured at T, *C
over To,

8 | Resistance Variation AR -10 +10 £ Fram resistance
with Temperature R oF measured at Ty, °C
over Ty, “1.5 +1.5 £ i R< 100

10 | Operating Temperature Top -20 + 70 o
Range

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

12 | Resigtance varation AR Not applicable Y%
with Drive Level R

13 | Motional Inductance g Not applicabie mi

14 | Motional Capacitance Cy Not applicable iF

15 | Static Capaciiance Co - 5.0 pF

16 | Q Factor Q 30000 -

17 | Ratio of Unwanted: in the frequancy
Response Resistance fo rangs:  § -200kMz
Resonance Resistance BpA 10

or 201 - f + 200kHz
Response Impedance 1o ZpiR
Resonance Resistance
18 | Ageing at 3.0 +3.0 108 After burn-in, and per
f year
18 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 92
ot o . Limitg \ ,
No. Characteristics Symbol Yy Yy Uit Remarks

1 | Resonance Frequency f, 37.839583 MHz Swapt

2 | Reference Temperature Ta + 24 + 26 G

3 | Overtone Order - 3

4 | Load Capacitance Cy o pF

5 | Rated Drive Level Py oA mw

5 | Fraquency Adjustment At -5.0 +8.0 1038 ATy °C
Tolerance f

7 | Resonance Resistance =N 40 Q AT, *C

-8} Frequency Varation Af + 9.0 8.0 106 | From frequancy
with Temperature f measwred at Ty, °C
over Tep

8 | Resistance Variation AR 10 +10 2% From resistance
with Temperature R measured at T, *C
over Toy

10 | Operating Temperature Tap -20 +70 G
Range

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

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

13 | Motional Inductance Ly 15 22 mi

14 | Motional Capacitance Cq Not applicable #

15 | Static Capacitance Cy . 7.0 pF

16 | (3 Factor Q a0 Q00 -

17 | Ratio of Unwanted: in the frequency
Rasponse Resistance o ranges  § -50kHz
Resonance Resistance Rp/R 10

o 24 - fo +50kkz
Response Impedancea 1 IZpiR
Resonance Resistance
18 | Ageing At =3.0 +3.0 108 After burn-in, and per
H year
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 93

No. Characteristics Symbol , Lirits Unit Rermarks
Mir. Max.

1 | Resonance Frequency # 80.875794 Witz Swept

2 | Referance Temperature Tea + 24 + 26 o

3 | Overtone Order - 5

4 |Load Capscitance Cy s pt

5 1Rated Drive Level Pa 0.1 mwW

5 | Frequency Adjustment af 5.0 +50 106 At Ty °C
Tolerance f

7 | Rosonance Resistance R, - 45 Q At T, °C

.8 | Frequency Variation ... At -804 +8.0 106 | From frequency
with Temperature f measured at Tg °0
over T

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

10 | Operating Temperature Top -20 +70 G
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 6.5 - i

14 | Motional Capacitance Gy Nat applicable e

15 | Static Capacitance Ca « 3.0 pF

18 1O Factor O 105000 -

17 | Ratio of Unwanted: in the frequency
Response Resistance to range:  f, -50kHz
Resonance Resistance RpH to

or a1 ~ f, + &0kHz
Response impedance to iR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 106 After burn-in, and pey
f year
19 | Terminal Length L Figure 2 mrn
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO). 84

S o . Lirils . ) v
No. Characteristics Symbol Yoy Mo, Unit Rearmarks

1 1 Resonance Freguency fy 90.881875 Mz Swept

2 | Reference Temperature Ta + 24 + 2B “o

3 | Overtone Order - 5

4 | Load Capacitance Cy e oF

5 | Rated Drive Level Py 0.1 my

65 | Frequency Adjustment At 5.0 +5.0 106 AT, 0
Tolgrance f

7 | Resonance Resistance R, - 45 9 AT, 0

.8 Frequency Varation........ Af A0 #0801 108 L From frequency
with Temperature f rreasured at T, *C
over Ty,

8 | Resistance Variation AR -20 +20 Y From resistance
with Temperature R measured at Ty, °C
aver Ty,

10 | Operating Temperature Top -20 +70 G
Range

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

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

13 | Motional Inductance Ly 8.5 ~ miH

14 | Motions! Capacitance Cy Not spplicable iF

15 | Static Capacitance Co - 3.0 oF

18 | Q Fagtor Q105000 - -

17 | Ratio of Unwanted: i the frequency
Response Hesistance 1o range:  {, -BOkHz
Resonance Resistance Rp/R o

or 21 ~ f, + B0kHz
Resporse mpedance 1 ZpiR
Resonance Resistance
18 | Ageing af 3.0 +3.0 146 After burn-in, and par
H yeaay
19 | Terminal Length L Figure 2 mm
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No. 3501/001 ISSUE 4
TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 95
nan e Lirits , Pk
No. Characteristics Symbol i Yy Uit Ramarks

1 {Resonance Freguency f, 30.88754 Mz Swept

2 | Reference Temperature Ta +24 +28 “C

3 | Overtone Order - 5

4 iload Capacitancs Gy o pF

5 | Rated Drive Level P 04 mw

& | Freguency Adiustment At 5.0 +5.0 106 AT, C
Tolerance f

7 | Resonance Resistance R, - 45 4] AT, 2C

B} Frequency Varation. ... At Q04400 108 From freguency
with Temperature t measured at T, *C
over Typ

9 | Hesistance Vardation AR -20 +20 Y From registance
with Temperature R measured at T, *C
over Ty

10 | Operating Temperature Top 20 +70 *C
Range

11 | Frequengcy variation At Not applicable 106
with Drive Levsl f

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

13 | Motional Inductance Ly g.5 - ok

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Ca - 3.0 pF

16 | O Factor O pos oo - -

17 | Ratio of Unwanted: in the frequency
Resgponse Resistance 1o range:  f -BOkMz
Resonarce Feasistance RpR o

of 21 ~ fr +50kHz
Response Impedance o Zpti
Resonance Resistance
18 | Ageing At 3.0 +3.0 108 After burn-in, and per
f yoar
19 | Terminal Length L Figure 2 £rum
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 88
, e Lirnits . v
No. Characteristics Symbaot i Mo, Unit Hermarks

1 | Hesonance Frequency f G90.893413 M- Swept

2 | Reference Tempsrature Ta =24 + 26 G

3 | Qvertone Order - 5

4 | Lload Capacitance Cy 2 pF

5 | Rated Drive Level Pa 0.1 mwW

§ | Frequency Adjustment At -8.0 +5.0 106 AT, "0
Tolerance H

7 | Resonance Resistance B . 48 £2 M T, 00

.8 ..} Frequency Varation. ... af 904 480 108 From frequency
with Temperature f measured at Ty °0
over Top

3 | Resistance Yariation AR ~20 + 20 % From resistance
with Temperature R measured at T, *C
over Tag

10 | Operating Temperature Top 20 +70 *C
Range

11 | Frequency variation Af Not applicable 108
with Drive Leveal f

12 | Resistance varation AR Not applicable o
with Drive Level 2

13 | Motionad Inductance La 685 - T

14 | Motional Capacitance Cy Not applicable fF

15 | Btatic Capacitance Co . 3.0 pF

16 | Q Factor O 105000 -

17 | Ratio of Unwanted: In the frequency
Hesponse Resistancs o range:  f, -B0kHz
Resonance Resistance Rop/R j¢]

or a1 ~ e+ B50kHz
Response Impedance to ZpiR
Resonance Resistance
18 | Ageing At -3.0 +3.0 106 After burn-in, and per
f yaar
19 | Terminal Length L. Figure 2 mm
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TABLE 1{2) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 87
il Limits .
No. Characteristics Symbol Yy Mo, Unit Rermarks

1 | Resonance Frequency f; 99.53704 Mz Swept

2 | Reference Temperature To +24 +28 ¥

3 | Overtone QOrder 5

4 | Load Capacitance Cp > oF

§ | Rated Drive Level Py 0.1 mw

& | Freguency Adjustment At .0 +5.0 106 AT, "G
Tolerance f

7 | Resonance Resistance = ~ 45 £ AT, *C

.8 .} Frequency Varation ... [ Af. +8.04...-8.04L 106 From frequency
with Temperature f measured at T, "0
over Ty

g | Resistance Varation AR 20 +20 % From rasistance
with Temperature R measured at T, “C
over Tag

10 | Operating Temperature Top =20 + 70 “C
Hange

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

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

13 | Motional Inductance Ly 4.3 mt

14 | Motional Capacitance Cy Not applicable S

16 | Static Capacitance Ce . 3.0 oF

18 | Q Factor Q 85 000 -

17 | Hatio of Unwanted: in the frequency
Rasponse Registance to range: § -BOkH2z
Resonance Rasistance RBp/R ix

of 21 f, +50kHz
Response Impedance io {ZpIR
Resonance Hesistance
18 | Ageing at 3.0 +3.0 108 Alter burn-in, and per
f your
19 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NG, 98
g , Limils . . -

Mo, Characteristics Symbol i Mo Unit Remarks

1 | Resonance Fraquenoy f 20,0 Mz

2 | Reference Temperature T +25 "o

3 | Overtone Order . Fundamental

4 | Load Capacitance Cy @ pF

5 | Rated Drive Level Py g mw

6 | Frequency Adjustment af -50 +50 106 AT, *C
Tolerance f

7 1 Resonance Resistance R, - 30 Q Over Ty, °C

8 Frequency Vanation At -50 +50 106 From frequency
with Temperature { measured at T, °C
aver Ton

9 | Resistance Variation AR Not applicable % From resistance
with Temperature R measurad at T, °C
over Tay

10 | Operating Temperature Top -55 1 +105 G
Range

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

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

13 | Motional Inductance Ly Mot applicable mi

14 | Motional Capacitance Cy Not applicable i

15 | Static Capacitance Cy . 7.4 pF

18 1 Q Factor Q Mot applicable -

17 | Ratio of Unwanted; iy the frequency
Hasponse Resisiance to rangs § <1.0MHz
Resonance Resistancs Rp/A 1o

or 71 - f, +1.0MHz
Response Impedance o tZptR
Resonance Reasistance
18 | Ageing At -7.8 +7.5 108 After burn-in, pes
f year
18 | Terminal Length L Figure 2 mm
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TABLE 1{a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 99
| No Characteristics Symbol Lirits Unit Remarks
o T ’ Mint. Max.

1 | Resonance Fr‘aqgemy fr 24.5 Mz

2 | Reference Temperature To + 20 + 80 25

3 | QOvertone Order - Fundarmental

4 | load Capacitance Oy 32 pF

5 | Rated Drive Level P 02 W

8 | Frequency Adjustment af -8.0 +5.0 16 AT, 70
Tolerance f -

7 | Resonance Resistance R - 21 & AT, °C

8 Fretgu@ncy Variatior At “F0 +7.0 106 From frequency
with Temperature f maasurad at T, *C
over Ton

3 | Resistance Vanation AR 10 +10 % From resistance
with Temperature = or measured at Ty, °C
over Tgy 1.5 +1.5 & I R<100

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

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

12 | Resistance variation AR -10 +10 % From Pgy = 0.01mW
with Drive Level R o

Pgz = 0.5mW

13 | Motional Inductance L - 5.93 i

14 | Motional Capacitance Cy Mot applicable iF

15 | Static Capacitance Co - 3.0 pF

16 | Q Factor G BG DOG - -

17 | Ratio of Unwanted: int the frequency
Response Resistancea i range:  f -B00kHz
Resonance Resistance RoR 10

or 31 - fy, +500kHz
Respanse Impedance 1o ZpiiR
Resonance Resistance
18 | Ageing At 50 +50 108 After burm-in, over 10
f YORrS
18 | Terminal Length L Figure 2 mm
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ISSUE 4
No. 3501/001
APPENDIX 'A’ Page 1 of 1

AGREED DEVIATIONS FOR RAKON (F)

ITEMS AFFECTED | DESCRIPTION OF DEVIATION

Para. 4.2.2 Para. 9.3, Shock: Shall not be performed.

Para. 4.2.3 Para. 9.11, Radiographic Inspection: Shall not be performed.
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IS8UE 4
No. 3501/001
APPENDIX W Fage 1 of 1

AGREED DEVIATIONS FOR KVG Quartz Crystal Technology GmbH (D)

ITEMS AFFECTED DESCRIPTION OF DEVIATION
Para. 4.2.2 Para. 8.5.1, Seal Test Fing Leak: The crystal units shall be subjected 1o
Para, 4.2.3 MIL-BTD-202, Mathod 112, Procedure Hla.
Para. 4.2.4

Para. 4.2.5




