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1.1

1.2

1.3

1.4

1.6

This specification details the values, physical and electncal characterlstlcs “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 Generlc Specuflcatlon No. 3501 the requ1rements for which

are supplemented herein.

This is a follow-up specification to ESCC Detail Specmcatlon No 3501/001 ESCC 3501/001 should

also be consulted by:-

j

(a) Users seeking information concerning the avallablllty of varlants addutlonaI to those listed in this

specnflcatlon

(b) Manufacturers before requestlng the lntroductlon of a new varlant ln accordance with the

~ requirements of Para. 1.2 of this specification.

COMPONENT TYPE VARIANTS

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

The contents of the individual Tables 1(a) shall be as shown in Table 1(c) and the characteristics
therein listed shall relate to the design parameters of the individual crystal units, optimised for the

intended application.

g, 4wy

apsury

The 1§pecific characteristics shall be negotiated between the Manufacturer and the Orderer.
Manufacturer shall then apply to the ESCC Secretariat for a type variant number for each individual
crystal unit concerned, by sending a finalised Table 1(a) which shall also be copied to the ESCC

Executive.

MAXIMUM RATINGS

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

PHYSICAL DIMENSIONS

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

FUNCTIONAL DIAGRAM

The functional diagram showing lead identification of the crystal units specified herein is shown in

Figure 3.

e

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

The
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TABLE 1(a) - TYPE VARIANT SUMMARY

N.B. For additional information concerning type variants, see Para. 1.1,

Resonance Load Reference | Operating Temp. :
Variant Frequency Capacitance Temp. p» Rar?ge , P A;:)(?igg:gn rl-']?\?s(:\
- (MHz) (CL pF) (To °C) - (Top °C) ‘ :
01 4.194304 30 +30 -10 to +80 - 2
02 8.192 50 +25 -25to0 +80 - 3or4
03 26.0 ® +25 -25t0 +80 : 2
04 7.198 30 +25 | —-55t0 +105 - 2
05 5.0 30 +25 -40to +80 - 2
06 18.0 30 +25 -45t0 +80 - 2
07 10.0 30 +25 -55to +125 - 2
08 10.0 30 +25 -55to +100 X0 2
.09 | _.50.0 12, +25 | —2Qto +80 VCXO...|. 2
10 4.0 30 +25 -40to +80 X0 2
11 10.0 30 +25 -55t0 +100 X0 2
12 8.0 o +25 ~20to +80 X0 2
13 . 10.0 ® +25 -20to +80 TCXO 2
14 6.4 30 +25 -45to +80 X0 4
15 12.605 o +25 -20to +60 TCXO 2
16 7.0 30 +25 -35t0 +70 TCXO 2
17 12.665 ® +25 -20to +80 TCXO 2
18 5.760 30 +25 |  -40t0'+90 X0 2
19 8.602893 30 +60 -40to +85 X0 2
20 15.104893 o +25 -20to +80 X0 2
21 20.0 30 +25 -30to +70 X0 2
22 13.0 30 +25 -40to +80 X0 2
23 10.0 30 +25 -55to +100 X0 2
24 5.242880 30 +60 -40 to +85 X0 2
25 5.625 30 +25 -40to +85 X0 2
26 11.250 30 +25 -50to +100 X0 2
27 8.0 @ +25 -30to +70 X0 2
28 3.494400 35 +25 ~-55to +100 X0 2
29 3.832 30 +25 -40 to +80 X0 2
30 3.072 30 +25 -40to +80 X0 2
31 4.0 30 +25 ~-40to +80 X0 2
32 16.0 30 +25 -55t0 +125 X0 2
33 11.059200 30 +25 -55to +100 X0 2
34 12.007125 30 +25 —-40 to +90 TCXO 2
35 11.059300 50 +25 -55t0 +100 X0 2
36

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

Variant

Resonance
Frequency
(MHz)

Load Reference
Capacitance| Temp.
(CL pF) (To °C)

Operating Temp.
Range
(Top °C)

Iﬁtended
Application

Lead |
Finish

37

38

39

40

41

42

43

44

45

46

47

48

49

50

o s

] s2

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

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

Resonance Load Reference | Operating Temp.
Variant Frequency | Capacitance| Temp. Range Applicat
(MHz) (CL pF) (To °C) (Top °C) '

Intended | Lead
Finish

73
74
75
76
77
78
79
80
81
82
84
85
86
| e
1l .88
90
91
92
93
94
95
96
97
98
99

NOTES

1. Full electrical and physical characteristics are given in the individual Tables 1(a) at the end of this
specification.
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TABLE 1(b) - MAXIMUM RATINGS B
No. Characteristic Symbol Values Unit . Remarks
1 | Nominal Frequency Range f 2510 20 . MHz ! Note 1
2 | Drive Level Range P 0.01 to 0.2 mwW .
3 Operating Temperature Top - °C % Note' 2
Range : : |
4 Storage Temperature Tstg 6510 +125 " °C Note 3
Range
5 Soldering Temperature Tsol +260 °C Note 4

NOTES
1.

pOD

Fundamental and
Overtone Order

Appfdx. ‘
Frequency
Range (MHz)

Fundamental
R T
g

2.510 20
.- 10 to 30

See Table 1(a).

The duration at maximum storage temperature shall not exceed 16 hours.
Duration 10 seconds maximum at a distance of not less than 3.0mm from the device body and the same

15 to 50

lead shall not be resoldered until 3 minutes have elapsed..
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RMAT FQR INDIVIDUAL TABLES 1(a)

- TABLE 1(a) - T\

'PE VARIANT DETAILED INFORMATlON

- TYPE VARIANT NO.
' E gi .
. - i Limits
" No. Characteristic . - 'Symbol - Unit +  Remarks
: ‘ & Min. Max , :
. 1 | Resonance Frequency foorfy MHz i Note t:
2 | Reference Temperature W T °C ' Note 2
3 | Overtone Order By
4 | Load Capacitance : s Co pF Note 3
. 5 | Rated Drive Level © Po mwW ~ Note 4
6 | Frequency Adjustment Loaf 106 | AtT4°C Note 5
Tolerance ‘ o f
Resonance Resistance R, or R Q At T, °C Note 6
8 | Frequency Variation . Af ‘ 109 _...| From frequency. .
with Temperature f .+| measured at T, °C -
over Ty Note 7
9 | Resistance Variation AR % From resistance
with Temperature R measured at T, °C
over Top . Note 7 :
10 | Operating Temperature Top °C
Nk Range - /
‘34‘1 | Frequency variation Af 10-6 From Pgy = mw
with Drive Level f to
Psz = mw
N \ Note 8
12 | Resistance variation AR % From Pgy = mwW
with Drive Level R i to
Psg = mwW
Note 8
13 | Motional Inductance L4 mH Notes 9 and 10
14 | Motional Capacitance Cq “fF Note 9
15 | Static Capacitance Co - pF Note 9
16 | Q Factor Q - Notes 9 and 11
17 | Ratio of unwanted: In the frequency
Response Resistance to range: f- kHz
Resonance Resistance Ry/R to
or or f+ kHz
Response Impedance to 1Zg1/IR
Resonance Resistance
18 | Ageing Af 106 Note 13
f
19 | Lead Finish -
20 | Intended Application Note 15

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

1.

- Fundamental Frequency Operatnon 20pF, 30pF 50pF and 100pF

(a) If Cp is not specified, Symbol and measurement shall be f;.

(b) If Cy is specified, Symbol and measurement shall be f,.

Reference Temperature T,

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

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

Load Capacitance C

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

(b) When a crystal must function with a load capacitance, the C_ value shall be specified. The standard
values of load capacitance are as follows:

- Overtone Operatlon 8pF 12pF 15pF, 20pF and 30pF

N.B
The tolerance on the load capacitance shall be that value which results in a frequency change not
exceeding 10% of the frequency tolerance at T, or 1% of the nominal load capacitance, whichever is

i‘smaller 5‘ ‘

41| Rated Drlve Level Po

The rated drive level shall be selected from the standard drive levels specified below:

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

- Non-preferred values: 10mW, 5mW and 4mW all at '+20%.

Frequency Adjustment Tolerance

(@) When a crystal must function at its series resonance frequency, the standard value of the adjustment
tolerance shall be £10.x 10-6.

(b) When a crystal has to function with a load capaCItance, the standard value of the adjustment tolerance
shall also be +10 x 10-6. However, if the load capacitance is adjustable, it is preferable to specify
that the nominal frequency be obtained with a load capacitance value between the minimum and
maximum value when the crystal is functioning in its fundamental mode.

Resonance Resistance

(@) Generally, the maximum value only is specified.
‘ Co
(b) R may be calculated by R = R {1+— 2

C./
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NOTES TO TABLE 1(c) (Continued)

7.

10.

a1,

13.

14.

156.

Frequency and Resistance Variation with Temperature

M Factor o

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

Frequency and Resistance Variation with Drive Level

These limits and the Drive Level range (Pgy to Pg2) shall be specified for very special crystals only (i.e.
crystals used in very high stability oscillators).

Electrical Values

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

Motional Inductance L4

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

P TR pten e

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

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

. Ratio of Unwanted Response Resistance to Resonance Resistance

THe:sténdard minimum value is 2, but it is possible to obtain higher values.

The frequency range within which the minimum value of the ratio is required shall also be specified.

Ageing
Specify limits under appropriate column and ageing period under "Remarks".

Not applicable ltems

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

Intended Application

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

Not applicable.

FIGURE 2 - PHYSICAL DIMENSIONS

MILLIMETRES
SYMBOL ‘ 1 REMARKS
MIN. MAX.
QA - 15.75
- 6.80
H 6.90 7.40 Pitch 7.16mm
oK 0.40 0.48
L - 12.70 -
P - 0.90 Note 2
Q - 0.95 |Note2
NOTES ) _
1.| |Lead No. 5 is grounded to case.

2. ‘Th'é tag’s position or presence is optional.

Y

FIGURE 3 - FUNCTIONAL DIAGRAM

(BOTTOM VIEW)
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4.2

4.2.1

4.2.2

4.2.3

424

4.2.5

APPLICABLE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:-
(a) ESCC Generic Specification No. 3501 for Quartz Crystal 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

—+
=

L.oad Resonance Frequency =f
Reference Temperature =Ty
Resonance Resistance =R
Load Resonance Resistance =R,
Rated Drive Level =Py
Static Capacitance =Gy
Load Capacitance =Cp
Motional Capacitance = C4
- ‘Motional Inductance =~ " 1 = Ly e '
Response Resistance = Rp
Response Impedance = |Zpl
Insulation Resistance = Ri

REQUIREMENTS |

. GENERAL

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

Deviations from the applicable Generic Specification and this 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' rehablllty, are listed in the appendices attached to
this specification. . ,

DEVIATIONS FROM GENERIC SPECIFICATION

Deviations from Special In-process Controls

None.

Deviations from Final Production Tests (Chart II)

None.

Deviations from Burn-in Tests (Chart III)

None.

Deviations from Qualification Tests (Chart IV)

None.

Deviations from Lot Acceptance Tests (Chart V)

None.
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4.3

4.3.1

4.3.2

4.3.3

4.4

4.41

4.4.2

4.5

4.5.1

45.2

MECHANICAL REQUIREMENTS

Dimension Check

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

Weight
The maximum weight of the crystal units specified herein shall be 3.0 grammes.

Robustness of Terminations

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

MATERIALS AND FINISHES

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

. .guarantee -acceptance of the.finished product. e R
Case
441.1 Cap

Copper, nickel plated or nickel and gold plated.

4.4.1.2 Base

Kovar, nickel plated or nickel and gold plated.

Lead Material and Finish
The lead material shall be Type 'D' with either Type '2' or Type '3 or 4 ' finish in accordance with the
requirements of ESCC Basic Specification No. 23500. (See Tables 1(a) for Type Variants).

MARKING

General

The marking of all components delivered to this specification shall be in accordance with the
requirements of ESCC Basic Specification No. 21700 and the following paragraphs. When the
component is too small to accommodate all of the marking specified, as much as space permits shall

be marked and the marking information, in full, shall accompany the component in its primary
package.

The information to be marked and the order of precedence, shall be as follows:-
(a) The ESCC Component Number.

(b) Characteristics;

(c) Traceability Information.

The ESCC Component Number

Each component shall bear the SCC Component Number, which shall be constituted and marked as
follows:- 350100901 B

Detail Specification Number
Type Variant (see Table 1(a))
Testing Level (B or C, as applicable)
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4.5.3

4.5.4

4.5.5

4.6

4.8.1

4.6.2

4|;?3 ;

4.7

4,71

4.7.2

4.7.3

Characteristics

The resonance frequency of the crystal units shall be clearly specified in MHz. Where necessary, it
shall be specified to 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 Code

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

ELECTRICAL MEASUREMENTS

Electrical Measurements at Reference Temperature

The parameters to be measured in respect of electrical characteristics are scheduled in Table 2.
The measurements shall be performed at the temperatures specified in the individual Tables 1(a),
T A Y NS AR

Electrical Measurements at High and Low Temperatures

The parameters to be measured at high and low temperatures are scheduled in Table 3. These
measurements shall only be performed if values are specified in Table 1(a) ltems 8 and/or 9.

Circuits for Electrical Measurements (Figure 4)

Not applicable.

BURN-IN TESTS

Parameter Drift Values

The parameter drift values applicable to burn-in are specified in Table 4 of this specification. Unless
otherwise stated, measurements shall be performed at Tamp = To * 2 °C. The parameter drift
values (Delta) applicable to the scheduled parameters shall not be exceeded. In addition to these

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

Conditions for Burn-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.

Electrical Circuits for. Burn-in (Fiqure 5)

Not applicable.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT REFERENCE TEMPERATURE

C ESCC 3501 -~ .
No. Characteristics Symbol Test Method Limits Unit

1 | Resonance frequency
at reference temperature . Para. 9.2.1.1 | Table 1(a), MHz
and rated drive level tem1
- with C_ fL (T, Po)

2 | Resonance resistance ‘ ‘
at reference temperature Para. 9.2.1.1 Table 1(a), Q
and rated drive level ' tem7
- Wlth Co Rr (To, Po)

- with C RL (Tos Po)

3 | Frequency variation A f (T, AP) Para. 9.2.1.1 | Table 1(a), 10-6
with Drive Level f ‘ - ltem 11 _

4 | Resistance variation AR (T, AP) | Para. 8.2.1.1 |Table 1(a), %
with Drive Level R tem 12

5 | Motional Inductance Ly Para. 9.2.1.3 | Table 1(a), mH

g R ltem 13
6 | Static Capacitance Co Para. 9.2.1.4 | Table 1(a), pF
ltem 15
Rp/R '
7 | Unwanted response or Para. 8.2.1.5 | Table 1(a), -
1Zpl/R ot o lem 17
8 | Insulation Resistance Ri 500 Min. MQ

Para. 9.2.1.6
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TABLE 3 - ELECTRICAL MEASUREMENTS AT HIGH AND LOW TEMPERATURES '

- ESCC 3501 . .
No. Characteristics Symbol Test Method Limits Unit
9 | Frequency variation Table 1(a)
with Temperature A f (AT, Py) Para. 9.2.1.2 |ltem 8 106
over Tgp f
10 | Resistance variation : Table 1(a)
with Temperature AR (AT, Py) | Para. 8.2.1.2 |item 9 %
over Top R
FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS
Not applicable.
- TABLE 4 - PARAMETER DRIFT VALUES
Change
- Spec. and/or Test L .
No. Qharacterlstlcs Symbol Test Method Conditions LI(I'2|)tS Unit
1 |Resonance frequency Af As per Table 2 | As per Table 2 + 20| 106
drift v f _
2 |Resonanceresistance | AR As per Table 2 As per Table 2 10 %
drift R N or (1)
1.0 Q
NOTES 1. Whichever is the highest value.
TABLE 5 - CONDITIONS FOR BURN-IN AND LIFE TEST
No. Characteristics Symbol Condition = | Unit
1 | Ambient Temperature Tamb +85 5 °C

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

Not applicable.
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4.8

4.8.1

4.8.2

4.8.3

ENVIRONMENTAL AND ENDURANCE TESTS (CHARTS IV _AND V_OF ESCC GENERIC
SPECIFICATION NO. 3501) ‘ '

Measurements and Inspections on Completion of Environmental Tests’

The parameters to be measured and inspections to be performed on completion of environmental
tests are scheduled in Table 6. Unless otherwise stated, the measurements shall be performed at
Tamb = To t2 OC-

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

The parameters to be measured and inspections to be performed at intermediate points and on
completion of endurance tests are scheduled in Table 6. Unless otherwise stated, the
measurements shall be performed at Tayp = To 22 °C.

Conditions for Operating Life Test (Part of Endurance Testing)

The requirements for the operating life test are specified in Section 9 of ESCC Generic Specification
No. 3501. The test shall be performed as a high temperature storage test and the temperature to be
applied shall be the maximum operating temperature specified in the individual Tables 1(a) given in

. this specification.. .. .

AT B IR LRV TSRS SR SIS ST O IR EL 2 RE R LR E
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' TABLE 6 - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS

AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCElTESTlNG

ESCC GENERIC SPEC. NO. 3501 MEASUREMENTS AND INSPECTIONS aE LIMITS
NO. Iz 5 i L | symsoL | & - funi
: 'ENVIRONMENTAL AND ‘TEST METHOD - lDENTlF|C$§:TION | CONDITIONS | H] Min. Max. .
‘| ENDURANCE TESTS (1) | AND CONDITIONS 5 | " b ‘
i ? ; :
01 '| Electrical Measurements Para. 9.2.4 |Electical Tabe2 ¢ Table 1(a)
{ | at Reference Temperature |.. ! Lk Measuremen’ff% Vot i ,,
02 | Shock | Para.93 | ¥|initial Measﬂijf‘ements ‘ ‘ v
! ‘ | '+ |Resonance Fffaquency Table 2 item 1 f i Table 2 lter}_h 1
: I |:]Resonance Resistance|  Table 2 ltem 2 R "7 Table 2 lteff 2
7}|Final Measutements i ¥ b
.{Resonance Frequency |  Table 2 item 1 Af |10 | +10 100
i | Drift “ f i i
. |Resonance Rasistance|  Table 2 item 2 AR . lt-10 | +10 %
v | Drift R ]ior(2
AR 1.0 +1.0 Q
03 | Vibration Para. 9.4 Initial Measurements |- : B
Resonance Frequency Table 2 ltem 1 f Table 2 item 1
Resonance Resistance] Table 2 ltem 2 R Table 2 item 2
Final Measurements
Resonance Frequency Table 2 ltem 1 Af -1.0 +1.0 106
i Drift f :
A i Resonance Resistance| Table 2 ltem 2 AR ~-10 +10 %
s f Drift R or (2)
e AR -1.0 | +1.0 Q
04 | Seal Test Para. 9.5 Fine Leak Para. 9.5.1 Para. 9.5.1
Gross Leak Para. 9.5.2 Para. 9.5.2
05 | Permanence of Marking ' Paré. 9.8 Final Measurements ‘ : ‘ ‘
‘ C Visual Examination ‘| ' *“No'cdrrosion or - - -
obliteration of
marking
06 | External Visual Inspection Para. 9.9 Final Measurements
Visual Inspection ESCC No. 20500 - - - -
07 | Solderability Para. 9.13 - - - - . -
NOTES
1. The tests in this table refer to either Chart IV or V, and shall be used as applicable.

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

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

ESCC GENERIC SPEC. NO. 3501

MEASUREMENTS AND INSPECTIONS

LIMITS
NO. Wi |
ENVIRONMENTAL AND | TEST METHOD IDENTIFICATION CONDITIONS
ENDURANCE TESTS (1) | AND CONDITIONS Min. ] Max.
Climatic Sequence Para. 9.14 :
08 | Dry Heat Para. 9.14.1 Initial Measurements
Resonance Frequency | Table 2 item 1 Table 2 ltem 1
Resonance Resistance| Tabie 2 ltem 2 Table 2 item 2
Final Measurements
Resonance Frequency | Table 2 item 1 Af -20 +2.0 108
Drift f
Resonance Resistance| Table 2 ltem 2 AR -10 +10 %
Drift R or (2) :
AR -1.0 +1.0 Q
09 | Cold Para. 9.14.3 Initial Measurements
Resonance Frequency | Table 2 ltem 1 Para. 9.14.1.3
e b e ol e [ Ragonance ‘Resistance] < Table 2 ttemr 2+ | Final Measurements [ {1
Final Measurements
Resonance Frequency | Table 2 ltem 1 Af -20 +2.0 106
Drift f
Resonance Resistance| Table 2 ltem 2 AR -10 +10 %
Drift R or (2)
, | AR -1.0 +1.0 Q
10, | Damp Heat (Acclerated) Para. 9.14.4' - |Initial Measurements
ffl Remaining Cycles Resonance Frequency | Table 2 Item 1 f Para. 9.14.3.2
B F IR Resonance Resistance| Table 2 item 2 R Final Measurements
Final Measurements ‘
Resonance Frequency| Table 2 item 1 Af -20 +2.0 106
| Drift ‘ o f : )
' |Resonance Resistance| Table 2 ltem 2 AR =10 +10 | %
Drift 1o o R “or (2)
AR -1.0 +1.0 Q
Insulation Resistance Table 2 ltem 8 Ri 500 - MQ
11 | Rapid Change of Para. 9.15 Initial Measurements ‘
Temperature Resonance Frequency | Table 2 tem 1 f Para. 9.14.4.2
Resonance Resistance| Table 2 ltem 2 R Final Measurements
Final Measurements After minimum
Recovery of 2 hours
Resonance Frequency | Table 2 item 1 Af -20f +2.0 106
Drift f
Resonance Resistance| Table 2 ltem 2 AR -10 +10 %
Drift ' R or (2)
AR -1.0 +1.0 0
12 | Robustness of Para. 9.16 Tensile Strength Gen. 3501
Terminations Para. 9.16.1
Visual Examination No visible damage
Bending Gen. 3501
Para. 9.16.2
Visual Examination No visible damage
NOTES ‘
1. The tests in this table refer to either Chart IV or V, and shall be used as applicable.

2. Whichever is the highest value.
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TABLE 6 - MEASUREMENTS AND INSPECTIONS ON COMPLETION OF ENVIRONMENTAL TESTS
AND AT INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING (Cont,) .

ESCC GENERIC SPEC. NO. 3501 MEASUREMENTS AND INSPECTIONS LIMITS
NO. ‘ SYMBOL UNIT
ENVIRONMENTAL AND | TEST METHOD IDENTIFICATION CONDITIONS .
ENDURANCE TESTS (1) |AND CONDITIONS ; | Min. Max.
13 | Life Test Para. 9.17 Initial Measurements
Resonance Frequency Table 2 Item 1 f Table 2 ltem 1
Resonance Resistance Table 2 item 2 R Table 2 kem 2
“lintermediate Measurements| At 500 hours
Resonance Frequency Table 2 item 1 Af -2.0 +20 | 106
Drift f
Resonance Resistance Table 2 item 2 AR ~-10 +10 | %
Drift R or (2)
AR -1.0 +10.1 @
Intermediate Measurements] At 1000 hours
(Chart IV) and Final
Measurements (Chart V)
s e e- IR@gONANCE Frequency - - - | Tablec24tem 1 A vl -2.5 *251-106 -
Drift ) f
Resonance Resitance Table 2 ltem 2 AR -10 10 | %
Drift R or (2)
) : AR -1.0 +10 | O
Final Measurements At 2000 hours
D (Chart 1IV)
T : Resonance Frequency Table 2 item 1 Af -3.0 +30 | 108
LT T ; . Drift f
it Resonance Resistance Table 2 item 2 AR ~10 +10 | %
Drift R or {2)
AR -1.0 10t Q

NOTES

1. The tests in this table refer to eithef Chart IV or V, and shall be used as applicable.
2. Whichever is the highest value.
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION ‘
TYPE VARIANT NO. 01 |
. ‘ Limits .
NP. Characteristics Symbol i, Max. Unit Remarks

1 | Resonance Frequency - L 4.194304 MHz

2 | Reference Temperature + To +28 +32 °C

3 | Overtone Order - Fundamental -

4 | Load Capacitance CL - 30 pF

5 |Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f ‘

Resonance Resistance R - 10 Q Over Tgp °C
Frequency Variation Af -10 +10 106 From frequency
with Temperature f measured at T, °C

e over.,f]f.dp. ot i Ly P SRR JITR: S

9 |Resistance Variation AR -20 +20 %
with Temperature R or
over Tgp -2.0 +2.0 Q ¥R < 10Q

10 ‘| Operating Temperature ' Top -10 +80 °C

-|Range - :

11 | Frequency Variation Af Not applicable 106

| with Drive Level f ‘

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

13 | Motional Inductance L4 Not applicéble mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co 0 4.0 pF

16 | Q Factor Q P00 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL -200kHz
Resonance Resistance Rp/R to

or . or 2:1 - fL +200kHz
Response Impedance to [Zpl/R
Resonance Resistance
18 | Ageing Af -10 +10 106 5 years after Burn-in
f .
19 | Lead Finish Type 2
20 |Intended Application Not applicable
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
~ TYPE VARIANT NO. 02 :

- ‘ Limits o ‘

No. Characteristics Symbol Min. | Max. Unit y Bgmarks %

1 | Resonance Frequency L 8.192 MHz . l

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

3 |Overtone Order - Fundamental - [

4 |Load Capacitance -CL - 50 pF

5 | Rated Drive Level Po 0.1 mw

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

7 | Resonance Resistance RL - 13 Q At T, °C

8 | Frequency Variation Af -15 +15 106 From frequency
with Temperature f measured at T, °C

. ‘OVeF"T'd‘j s i <ok e 1 - by 4 i ISR IS [ERTENO B

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

10 | Operating Temperature Top -25 +80 °C

‘| Range
1 F'requéncy Variation Af Not applicable 106
‘ | with Drive Level f

12 | Resistance Variation AR Not applicable %
with Drive Level R v

13 | Motional Inductance Ly 36.5| 495| mH

14 | Motional Capacitance .Gy Not applicable fF

15 | Static Capacitance Co 0 . | 4.0 pF

16 | Q Factor Q |50000| - - -

17 | Ratio of Unwanted: in the frequency range:
Response Resistance to fL -100kHz
Resonance Resistance Ry/R ‘ to

or or 3:1 - fu +100kHz
Response Impedance to 1Zol/R
Resonance Resistance
18 | Ageing Af -30 +30 106
f
19 | Lead Finish Type '3 or 4
20 |Intended Application Not applicable
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 03
- Limits )

No. Characteristics Symbol Vin. Max. Unit Remarks

1 | Resonance Frequency f, 26.0 MHz

2 | Reference Temperature "To +20 +30 °C

3 | Overtone Order - 3 -

4 |Lload Capacitance . C © pF

5 | Rated Drive Level Po 0.1 mw

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

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

8 | Frequency Variation Af 0 +10 10-6 FromT -20to +10 °C
with Temperature f -10 +10 FromT +10to +50 °C

cqover Tog: — e e e 10 e 00 e e From T +50 to +80 %Gy -

9 |Resistance Variation AR -20 +20 %
with Temperature R
over Tgp

10 | Operating Temperature Top -25 +80 °C
Range .

| 11" | Frequency Variation Af 05} 05 106 From Pgq=0mW
‘ with Drive Level f ' to
Pgo=0.1mW

12 | Resistance Variation AR -10 +10 % From Pg;=0mW

with Drive Level R to
Psg =0.1mW

13 | Motional Inductance Ly 20 - mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co 0 7.0 pF

16 | Q Factor Q [100 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to f, -2600kHz
Resonance Resistance Ry/R to

or or 10:1 - f, +2600kHz
Response Impedance to 1Zp1/R
Resonance Resistance
18 | Ageing Af -2.0 +2.0 106 | 10 years after Burn-in
f and ageing
19 | Lead Finish Type 2
20 |Intended Application Not applicable
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 04 "
- Limits s
No. Characteristics Symbo| Min. . | Max. Unit Bemarks

1 | Resonance Frequency fL ©7.198 MHz

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

3 | Overtone Order .- Fundamental -

4 |Load Capacitance CL 29.7 30.3 pF

5 |Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -50 +50 106 At T, °C
Tolerance f
Resonance Resistance R - 30 Q At Tg °C
Frequency Variation Af -50 +50 106 From frequency
with Temperature f measured at T, °C
over Tob et e s S T..“. : ’ e : TR PI R [

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

10 | Operating Temperature Top -55 | +105 °C

| Range : ‘
R FrequenCy Variation Af Not applicable 106
" jwith Drive Level f

12 | Resistance Variation AR Not applicable %
with Drive Level R .

13 | Motional Inductance Ly Not applicable |~ mH |

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance L ON 0 7.0 pF

16 | Q Factor Q Not applicable -

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

or or 7:1 - fu +500kHz
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -7.5 +75 106 Over 5 years after
f Burn-in
19 | Lead Finish Type 2
20 | Intended Application Not applicable
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 05
No. Characteristics Symbol - Limits Unit : Remarks
v : Min. Max.

1 | Resonance Frequency fL 5.0 -MHz

2 | Reference Temperature To +23 +27 °C

3 |Overtone Order - Fundamental -

4 |Load Capacitance CL 29.7 30.3 pF

5 | Rated Drive Level Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 100 Q At T, °C
Frequency Variation Af -40. +40 106 From frequency
with Temperature f : measured at Ty °C

. overu,'lf.dp..... o nie o g i - - : N o e b PR

9 | Resistance Variation AR Not applicable %
with Temperature R
over Top ‘

10 | Operating Temperature Top -40 +80 °C

| . |Range ‘
1 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 Not applicable mH’

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q Not applicable -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL -500kHz
Resonance Resistance RyR to

or or 4:1 - fL +500kHz
Response Impedance to IZ,l/R
Resonance Resistance , _
18 | Ageing Af Not applicable 106
f
19 | Lead Finish Type 2
20 |Intended Application Not applicable
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! .
TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 06
- . Limits . s
No. Characteristics Symbol Min | Max. Unit Remarks

1 | Resonance Frequency f 18.0 MHz

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

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 29.7| 30.3 pF

5 | Rated Drive Level Po 0.1 mw :

6 | Frequency Adjustment CAf -10 +10 106 At T, °C
Tolerance f , ‘

7 | Resonance Resistance R - 20 Q At T, °C

8 | Frequency Variation Af -20 +20 106 From frequency
with Temperature f measured at T, °C
over TOE) BT ) SRS o s e e ey I , R S

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top -2.0 +2.0 Q IfR < 10Q

10 | Operating Temperature Top -45 +80 °C '

~ |Range ..

11| Frequency Variation At Not applicable 106

" with Drive Level f

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

13 | Motional Inductance Ly Not applicable mH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: ‘ in the frequency range:
Response Resistance to fL -200kHz
Resonance Resistance RyR to

or or 2:1: - fu +200kHz
Response Impedance to IZpl/IR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 10-6 Over 5 years after
f ' Burn-in
19 | Lead Finish Type 2
20 |Intended Application Not applicable -
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- TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
‘ B - TYPE VARIANT NO. 07
No. Characteristics Symbol - Limits Unit Remarks
Min. Max.

1 | Resonance Frequency fL .10 MHz

2 ' | Reference Temperature " T +23 +27 °C-

3 | Overtone Order - Fundamental -

4 | Load Capacitance CL 30 pF

5 | Rated Drive Level Po ©. 0.1 mwW

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

7 | Resonance Resistance R, - 20 Q At T, °C

8 | Frequency Variation Af -25 +25 106 From frequency
with Temperature f measured at T °C

g over ,To.p SRR SO U TR HYS T .M,, P I T I TRV UM Y 45.: ALl s by ey v?-n 5! S

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

10 | Operating Temperature Top -65 | +100 °C

, Range . e
| 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 Not applicable‘ ' mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 80 000 - -

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

or or 21" - fL +500kHz
Response Impedance to IZl/R
Resonance Resistance
18 | Ageing Af -5.0 +5.0 106 Over 5 years after
f Burn-in
19 |Lead Finish Type 2
20 | Intended Application Not applicable
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TYPE VARIANT NO. 08

ABLE 1(a) - TYPE VARIANT DETAILED INFORMATlON ,

‘ - ~ Limits .

No. | Cl:rar‘acterlstlc‘s Symbol Vi 1 Max. Unit :I:{:emarks

1 | Resonance Frequency S 100 MHz |

2 | Reference Temperature ‘T + 23 +27 °C

3 |Overtone Order - Fundamental - :

4 |load Capacitance CL 30 pF

5 |Rated Drive Level + Po ©04 mw

6 |Frequency Adjustment TAf -10 +10 106 |AtT,°C

-1 Tolerance o f o
Resonance Resistance s RL ‘ 30 Q At T, °C
Frequency Variation _A_f -30 +30 106 From frequency
with Temperature 5 f measured at Tp °C

lover Ty - - : e il

9 | Resistance Variation AR -10 +10 % From reSIstance
with Temperature R or measured at T, °C
over Top -2.0 +2.0 Q If R<10Q

10 | Operating Temperature Top -55 +100 °C

: Range _ ,
| 11| Fréquency Variation Af Not applicable 10-6
"] with Drive Level f

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

13 | Motional Inductance Ly Not applicable mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 :pF

16 |Q Factor Q 1100 000 - -

17 |Ratio of Unwanted: In the frequency range:
Response Resistance to fL —200kHz
Resonance Resistance Ry/R v to

or or 2:1 - fL +200kHz
Response Impedance to 1Z,I/R
Resonance Resistance
18 | Ageing Af -2.0 +2.0 106 Per year after Burn-in
f ‘
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 09
o ‘ Limits .

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency fL - 50 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - 3 -

4 | Load Capacitance CL 11.9 121 pF

5 | Rated Drive Level Po 0.1 mw ,

6 | Frequency Adjustment Af -5.0 +5.0 106 At T, °C
Tolerance - f :

Resonance Resistance Ry - 40 Q Over Top °C

Frequency Variation Af 50 |+ +5.0 106 From T -20°C to +70°C
with Temperature f -10 +10 From T -20°C to +80°C
over TOb . e o e ke T TR N -;‘w.;...u.‘ TR S

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

10 | Operating Temperature Top -20 +80 °C

' | Range
" 11 | Frequency Variation Af Not applicable 106
" | with Drive Level f

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

13 | Motional Inductance Lq Not applicable mH

14 | Motional Capacitance Cq 1.7 - fF

15 | Static Capacitance Co - 6.0 pF

16 | Q Factor Q 50 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL -200kHz
Resonance Resistance Rp/R to

or or 2.5:1 - fL +200kHz
Response Impedance to IZpl/R
Resonance Resistance
18 | Ageing Af -6.0 +6.0 10-6 Over 5 years
f .
19 |{Lead Finish Type 2
20 |Intended Application VCXO
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
‘ ~ TYPE VARIANT NO. 10 :
- Limits .

No. Characteristics Symbol Min, Max. Unit Remarks

1 | Resonance Frequency fL 4.0 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance Co 30 pF

5 |Rated Drive Level Po - 041 mwW

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

7 | Resonance Resistance Ry - 25 Q At T,°C
Frequency Variation Af -30 +30 106 From frequency
with Temperature f measured at Ty °C

| over TOF)‘M e o b - . R R pya g

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

10 /| Operating Temperature Top -40 +80 °C

| :|Range ‘
1| 111 | Frequency variation Af Not applicable 106
| with Drive Level f

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

13 | Motional Inductance L Not applicable | mH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co Not applicable pF

16 | Q Factor Q [i25 000 - -

17 | Ratio of Unwanted: In the. frequency range:
Response Resistance to fL -600kHz
Resonance Resistance Ry/R to

or or 2:1 - fL +500kHz
Response Impedance to [Zl/R
Resonance Resistance
18 | Ageing Af -3.0 +3.0 10-6 1 year after Burn-in
f
19 | Lead Finish Type 2 .
20 |{Intended Application X0 With 54HC04
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
~ TYPE VARIANT NO. 11 :
' . : Limits .
No. Characterlstlcs Symbol Min. Maox, Unit Remarks

1 | Resonance Frequency fL 10.0 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance Cy 30 pF

5 |Rated Drive Level Po 01 mw ,

6 |Frequency Adjustment Af -10 +10 10-6 AtT,°C
Tolerance f
Resonance Resistance Ry - 30 Q At Ty °C
Frequency Variation Af -30 +30 106 From frequency
with Temperature f measured at T, °C
OVerTob e it e e s Cipe %;‘ . R R ey sl

9 |Resistance Variation AR -2.0| +20 Q From resistance
with Temperature R measured at T, °C
over Top

10 | Operating Temperature Top -55 1 +100 °C

.|  |Range
AR At Fréquéncy Variation Af Not applicable 10-6
“* I with Drive Level f .

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

13 | Motional Inductance Lq Not applicable “mH

14 | Motional Capacitance o Not applicable fF

15 | Static Capacitance - GCo - 7.0 pF

16 | Q Factor Q 100 000 - -

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

or or 2:1 - . fL +200kHz
Response impedance to IZ,I/R
Resonance Resistance
18 | Ageing Af -20 +2.0 10-6 Per year after Burn-in
f at T,
19 |Lead Finish Type 2
20 | Intended Application X0 :
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 12
‘ - Limits .

No. Characteristics Symbol Min, Max. Unit Remarks

1 | Resonance Frequency fe 8.0 MHz

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL o pF

5 | Rated Drive Level Py 0.1 mwW

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

Resonance Resistance R, - 40 Q At T, °C!

Frequency Variation Af 0 +9.0 106 FromT -20to +10°C
with Temperature f ~9.0 +9.0 FromT +10to +50°C
over Tog = wovmmser e - =9.0.4 v 0 rpie e o[ From +-+50t0 +80-°C |

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

10 | Operating Temperature Top -20 +80 °C

o ‘Range ‘ ‘
‘ ‘H | 11 Fréquency Variation Af Not applicable 10-6
AR with Drive Level f

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

13 | Motional Inductance L 20| - mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fr —10%
Resonance Resistance Rp/R to

or or 2:1 - fr +10%
Response Impedance to IZ,1/R
Resonance Resistance ‘
18 | Ageing Af -5.0 +5.0 106 12 years after Burn-in
f
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
~ TYPE VARIANT NO. 13
. Limits : o

No. Characteristics Symbol Nin. Ma, Unit Remarks

1 | Resonance Frequency f 10.0 MHz AT cut

2 | Reference Temperature "~ To +20 +30 °C

3 | Overtone Order - 3 -

4 | Load Capacitance Co o pF

5 | Rated Drive Level - Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance - f ‘

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

Frequency Variation Af -10 +10 106 From frequency

with Temperature o f measured at T, °C

- over Top,.h B ERORCSUET T, s v - i ' .,Aw,,f-‘,fn.w. [EIPISRE

9 | Resistance Variation AR -20 | +2.0 Q From resistance
with Temperature R measured at T, °C
over Top

10 | Operating Temperature Top -20 +80 °C

.1, “|Range : , ‘ .
i . -
‘Il | 11 |Frequency Variation Af -0.5 | +0.5 106 From Pgq=0.01mW
o with Drive Level f to
. Pgo=0.1mW. .

12 | Resistance Variation AR -20 +20| %  |From Pgy=0.01mW

with Drive Level = - R S R A to
‘ Pgo=0.1mW

13 | Motional Inductance L4 3.0 - mH

14 | Motional Capacitance .C4q Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fr —10%
Resonance Resistance Ry/R to

or or 3:1 - fr +10%
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -10 +10 106 12 years after Burn-in
f ,
19 | Lead Finish Type 2
20 |Intended Application TCXO
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 14
. Limits , '

No. Characteristics Symbol Vin. Max, Unit Remarks

1 | Resonance Frequency fL 6.4 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance Ry - + 20 Q At T, °C
Frequency Variation Af -20 +20 106 From frequency
with Temperature f measured at T °C

-1 over Top_-_ SRR e s ‘ R o e

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top _2.0 +2.0 Q If R<1OQ

10 | Operating Temperature Top -45 +80 °C

.| |Range :
111 ] .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 Not applicable “mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q |70000| - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —200kHz
Resonance Resistance Ry/R to

or or 2:1 - fu +200kHz
Response Impedance to IZpl/R
Resonance Resistance
18 | Ageing Af ~-3.0] +3.0 106 Per year after Burn-in
f _
19 | Lead Finish Type 4
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 15 '
- Limits .
‘ No. Characteristics Symbol Mino | Max. Unit Remarks

1 | Resonance Frequency 1% 12.605 MHz AT cut

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL o0 pF

5 ] Rated Drive Level Py 0.1 mwW

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

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

8 | Frequency Variation Af -10 +10 106 From frequency
with Temperature f measured at T, °C
over- TOp c e e as : i 1Mt’ AP, e g

9 |Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top -2.0 +2.0 Q

10 | Operating Temperature Top -20 +60 °C

”i _ | Range ,
?;H |11 | Frequency Variation - Af Not applicable 106
N with Drive Level f .

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

13 | Motional Inductance L4 2.0 - mH

14 | Motional Capacitance C4q Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fr —10%
Resonance Resistance Ry/R to -

or or 2:1 - fr +10%
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -5.0 +5.0 106 Operation 12 years
f
19 | Lead Finish Type 2
20 |Intended Application TCXO
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION

TYPE VARIANT NO. 16

i

- Limits o ‘

No. Characteristics Symbol in Ma. Unit Remarks

1 | Resonance Frequency fL 7.0 MHz AT cut -

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 !load Capacitance Co - 30 pF

5 | Rated Drive Level Po 0.1 mwW ‘

6 | Frequency Adjustment Af -10 +10 10-6 At T, °C
Tolerance f ‘ B
Resonance Resistance Ry - 20 Q At T, °C
Frequency Variation Af -12 +12 106 From frequency
with Temperature f measured at T, °C

-} over 'I:dﬁ.,_.-,‘..,h.k..._,_.».”.v P SIS IFURNRRRIIN s wp o [ T

9 | Resistance Variation AR =20 +20 % From resistance
with Temperature R or measured at T °C
over Top -2.0 +2.0 Q

10 | Operating: Temperature Top -35 +70 °C

| [Range = 2
1111 | Frequency Variation - Af Not applicable 10-6
1 “lwith Drive Level f :

12 | Resistance Variation AR Not applicable %
with Drive Level R ‘ ‘

13 | Motional Inductance L4 40 | - “mH

14 | Motional Capacitance Cq Not applicable fF

156 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q [100 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —10%
Resonance Resistance RyR to

or or 31 - fL +10%
Response Impedance to IZpl/R
Resonance Resistance
18 | Ageing Af -3.0 +3.0 10-6 Per year after Burn-in
f

19 [ Lead Finish Type 2

20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 17
- Limits .

No. Characteristics Symbol M. Mo, Unit Remarks

1 | Resonance Frequency f 12.665 MHz AT cut

2 | Reference ‘Temperature "To +20 +30 °C ‘

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 00 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 | +10 106 At T, °C
Tolerance f
Resonance Resistance R, - 40 Q At T, °C
Frequency Variation Af -12 +12 106 From frequency
with Temperature f measured at T, °C

-OVGI"T'op""“*‘-““"“*-" RS . e ST T [ISRIEE R (R I

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top -2.0 +2.0 Q

10 | Operating Temperature Top -20 +80 °C

1 Range
i \11 = FréQuency‘variation Af Not applicable 106
"~ | with Drive Level f

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

13 | Motional Inductance Lq 20| - mH

14 | Motional Capacitance C4 Not applicable fF

15 | Static Capacitance Co - - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fr —10%
Resonance Resistance Ry/R to

or or 2:1 - fr +10%
Response Impedance to IZpl/R
Resonance Resistance
18 | Ageing Af -5.0/ +5.0 106 Over 12 years after
f ' 240 hours Burn-in
19 | Lead Finish Type 2
20 |Intended Application TCXO
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L'I'YPE VAR|ANT NO. 18

' TABLE 1(a) - TYPE VARIANT DETAILED INFORMATlON

S
KH

‘ 1 Limits . Ak SN E
o No'. | Charaeterlstncs ‘ %}fmbol i 4 | Max. Unit Remarks Wil
1 Resonance Fréquency 1 1‘125.760 MHz AT cut: *
! 2 | Reference Temperature " To + 2;3 +27 °C ' o
: 3 | Overtone Order . Fbj\damentm - :
4 | Load Capacitance L CL 205( 305 pF
5 |Rated Drive Level " Pg 0 mw »
6 | Frequency Adjustment A f -10 +10 106 At T, °C v
Tolerance o f i
Resonance Resistance R 4.0 15 Q At T, °C
Frequency Variation A_t -15 - +15 106 From frequency :
with Temperature o f measured at T, °C+ |-
over Top P e ::;,E. , iy -
9 | Resistance Variation A R | Not applicable %
with Temperature R
over Tgp
10 | Operating Temperature  Top -40 +90 °C
i Range f
[ /11 *| Frequency Variation Af Not applicable 106
T with Drive Level f
12 | Resistance Variation AR Not applicable %
with Drive Level R
13 | Motional Inductance L4 Not appli'cable mH
14 | Motional Capacitance oF Not applieable fF
15 | Static Capacitance Co - 7.0 pF
16 | Q Factor Q 100 000 - -
17 | Ratio of Unwanted: ‘ In the frequency range:
Response Resistance to fL -200kHz
Resonance Resistance Rp/R v to
or or 3:1 - fi +200kHz
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -15 +15 106 Over 10 years after
f 240 hours Burn-in
19 |Lead Finish Type 2
20 | Intended Application X0
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| ISSUE = 4.
No. 3501/009
TABLE 1i(a) - TYPE VARIANT DETAILED INFORMATION
. TYPE VARIANT NO. 18 "
- ' Limits , o

No. Characteristics Symbol Vin Mo, Unit ‘Remarks

1 | Resonance Frequency fL 5.760 MHz AT cut

2 | Reference Temperature - Te +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 295| 305 pF

5 |Rated Drive Level - Py 0.1 mw

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

7 | Resonance Resistance RL 4.0 15 Q At T, °C

8 | Frequency Variation Af -15 +15 106 From frequency ,
with Temperature f measured at T, °C

~«l-over- Toﬁ“‘ [T TR e ron B ISR .w. R

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

10 | Operating Temperature Top -40 +90 °C

| |Range
|11 | Frequency Variation Af Not applicable 106
P | with Drive Level f

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

13 | Motional Inductance Ly Not applicable mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q [100 000 - -

17 | Ratio of Unwanted: in the frequency range:
Response Resistance to fL -200kHz
Resonance Resistance Rp/R to

or or 3:1 - fL +200kHz
Response Impedance to [Zpl/R
Resonance Resistance
18 | Ageing Af -15 +15 10-6 Over 10 years after
f 240 hours Burn-in
19 |Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 19
- Limits o
No. Characteristics Symbol Min. Mo, Unit Remarks

1 | Resonance Frequency fL 8.602893 MHz AT cut

2 | Reference Temperature To +55 | +65 °C

3 | Overtone Order - Fundamental -

4 |lLoad Capacitance C. 30 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 AtT,°C
Tolerance f

7 | Resonance Resistance Ry - 30 Q At T, °C

8 | Frequency Variation Af -12 +12 106 From frequency
with Temperature f measured at T °C

. OVer"T‘o"ﬁ" Lt A i e A e ,‘f..‘. Y N

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T °C
over Top -2.0 +2.0 Q

10 | Operating Temperature Top -40 +85 °C

| Range.
11 | Frequency Variation Af Not applicable 106
"| with Drive Level f

12 | Resistance Variation AR -20 +20 % From Pg;=0.01mW

with Drive Level R to
Pg2=0.1mW

13 | Motional Inductance Ly 20| - mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q [100 000 - -

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

or or 2:1 - fL +10%
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -5.0 +5.0 10-6 Over 10 years after
f 240 hours Burn-in
19 | Lead Finish Type 2
20 |Intended Application - XO
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TABLE 1(a) - TYPE VARIANT DETAILED INFQRMATION
TYPE VARIANT NO. 20
- Limits .

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency f; 15.104893 MHz AT cut

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order - Fundamental -

4 | Load Capacitance C 0 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance R, - 40 Q At T, °C
Frequency Variation Af -10 +10 106 From frequency
with Temperature f measured at T, °C

1 over 'T'op' ST e it ] s g

9 | Resistance Variation AR -20 +20 % | From resistance
with Temperature R or measured at T, °C
over Top _'2.0 +2-0 Q

10 | Operating Temperature Top -20 +80 °C

| Range .
11 't Frequency Variation Af Not applicable 106
' | with Drive Level f

12 | Resistance Variation ‘AR Not applicable %
with Drive Level R

13 | Motional Inductance L4 2.0 - mH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fr —10% ‘
Resonance Resistance RyR to

or : or 2:1 - fr +10%
Response Impedance to IZpl/IR
Resonance Resistance
18 | Ageing Af -5.0 +5.0 106 Over 12 years after
f 240 hours Burn-in
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 21 ;
I Limits .

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency fL 20.0 MHz AT cut

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

3 | Overtone Order - Fundamental -

4 | Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance Ry - 30 Q At T, °C
Frequency Variation Af -15 +15 106 From frequency
with Temperature f measured at T, °C

. OVerT'op"““‘“ PR R SPH : i N TP ARRR P

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T °C
over Top - 2.0 + 2.0 Q

10 | Operating Temperature Top -30 +70 °C

' |Range ‘
1| |11 /| Frequency Variation Af Not applicable 106
with Drive Level f ‘

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

13 | Motional Inductance L Not applicable |  mH

14 | Motional Capacitance C1 Not applicable fF

15 | Static Capacitance Co - 7.0 pF.

16 | Q Factor Q 70 000 - -

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

or or 2:1 - fL +200kHz
Response Impedance to IZpl/IR
Resonance Resistance
18 | Ageing Af -1.0 +1.0 106 Per year after Burn-in
f
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED |NFORMATI6N
TYPE VARIANT NO. 22
‘ - Limits . .

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency fL 13.0 MHz AT cut

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 }Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mwW

6 |Frequency Adjustment Af -10 +10 10-6 At T, °C
Tolerance f
Resonance Resistance Ry " - 20 Q At T, °C
Frequency Variation Af -20 +20 106 From frequency
with Temperature f measured at Ty °C

. everTo,p.- POV SRR S, . et IR TR o 4_1,,.,,‘ S PO .., |

9 | Resistance Variation AR -20 | +20 % From resistance
with Temperature R or measured at T, °C
over Top - 2-0 + 2.0 . Q

10 ‘| Operating Temperature Top -40 +80 °C

)| Range
1 | Frequency Variation Af Not applicable 10-6
with Drive Level f

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

13 | Motional Inductance L Not applicable | mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fu —200kHz
Resonance Resistance Ry/R to

or or 2:1 - . fi +200kHz
Response Impedance to IZni/R
Resonance Resistance
18 | Ageing Af -20 +2.0 106 Per year after Burn-in
f
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATlON
TYPE VARIANT NO. 23
- Limits .
No. Characteristics Symbol Min. Max. Unit Remarks
1 | Resonance Frequency fL -~ 10.0 MHz AT cut

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mwW ,

6 | Frequency Adjustment Af -10 +10 10-6 At T,°C.

Tolerance f

7 | Resonance Resistance R. - 30 Q At T, °C

8 | Frequency Variation Af -30 +30 106 From frequency
with Temperature f measured at T, °C
.over 'T"O;S SRS S A - o e A corips g

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Tgp -20 +2.0 Q

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

L ~{ Range
‘ ‘ E '| 11 | Frequency variation Af Not applicable 106
| with Drive Level f

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

13 | Motional Inductance L4 Not applicable mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q [100 000 | - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —200kHz
Resonance Resistance Rp/R to

or or 2:1 - fL +200kHz
Response Impedance to 1Zpl/R
Resonance Resistance
18 | Ageing Af -2.0 +2.0 106 Per year after Burn-in
f
19 | Lead Finish Type 2
20 |Intended Appilication X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
. TYPE VARIANT NO. 24 ?
No. Characteristics Symbol - Limits Unit Remarks
Min. Max. 4

1 | Resonance Frequency fL 5.242880 MHz AT cut

2 | Reference Temperature "To +60 | +60 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Level Po .01 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 13 Q At T, °C
Frequency Variation Af -15 +15 106 From frequency
with Temperature f measured at T, °C

- over Top SO EPTUTY ST R L [TV SIENTOTFRIIoN [ -

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

10 | Operating Temperature Top -40 +85 °C

ol Range -
o |11 [ Frequency variation Af Not applicable 106
"o | with Drive Level f

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

13 | Motional Inductance Lq 20 - mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 50 000 | - -

17 | Ratio of Unwanted: ' In the frequency range:
Response Resistance to fu —525kHz
Resonance Resistance RyR to

or or 3:1. - fi +525kHz
Response Impedance to IZpl/IR
Resonance Resistance
18 |Ageing Af -3.0 +3.0 10-6 Per year after Burn-in
f
19 |Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 25
No. Characteristics Symbol i Limits Unit . Remarks
in. Max.

1 | Resonance Frequency fL 5.6250 -MHz AT cut -

2 | Reference Temperature To +20 | +30 - °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance C. 30 pF

5 | Rated Drive Level Po 0.1 mwW

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

Resonance Resistance R_ - 25 Q At T, °C
Frequency Variation Af -14 +14 106 From frequency
with Temperature f measured at To °C

ol QVOF Top i e St AT e i b s [ERTRI N

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top - 2.0 + 2-0 Q

10 | Operating Temperature Top -40 +85 °C

| ‘| Range
b ;
117,11 ‘| Frequency variation Af -0.5 +0.5 106 From Pgq=.01mW
: with Drive Level f to
PSZ =0.1mW

12 | Resistance variation AR -20 +20 % From Psy=.01mW

with Drive Level R . BRI RO to
PSZ =0.1mW

13 | Motional Inductance L4 2.0 - mH

14 | Motional Capacitance Cq Not applicable fF

16 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 10 000 - -

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

or or 3:1 - fL +10%
Response Impedance to 1Zpl/R
Resonance Resistance ‘
18 |Ageing Af -5.0 +5.0 106 Over 10 years after
f ‘ Burn-in
19 | Lead Finish Type 2
20 |intended Application X0
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!
TABLE 1(a) - TYPE VARIANT DETAILED INFORMAT O
- TYPE VARIANT NO. 26 =
- ~ Limits .
No. Characteristics Symbol i Man. Unit Remarks

1 |Resonance Frequency fL - 11.250 MHz AT cut

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 29.7 30.3 pF

5 | Rated Drive Level Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 20 Q At T, °C

8 |Frequency Variation Af -20 +20 106 From frequency
with Temperature f measured at T, °C
over Top e ey e [ PR P U et

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

10 | Operating Temperature Top -50 +100 °C
Range ,

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

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

13 | Motional Inductance Ly Not applicable " mH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 50 000 - -

17 | Ratio of Unwanted: in the frequency range:
Response Resistance to fu —200kHz
Resonance Resistance Ry/R to

or or 71 - fi +200kHz
Response Impedance to IZ,l/R
Resonance Resistance
18 | Ageing Af -20 +20 10-6 Over 15 years after
f 240 hours Burn-in
19 |Lead Finish Type 2
20 |Intended Application X0




ESCC Detail Specification

PAGE 49

ISSUE 4
No. 3501/009 ;
TABLE 1(a) - TYPE VARIANT DETAILED |NFORMATIQN
~ TYPE VARIANT NO. 27
. ‘Limits .
No. Characteristics Symbol Min. | Ma. Unit Remarks

1 | Resonance Frequency f, 80 MHz | AT cut

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 }load Capacitance CL © pF

5 | Rated Drive Level Po 0.1 mW

6 | Frequency Adjustment Af -10 +10 10-6 At T, °C
Tolerance f
Resonance Resistance Ry - 30 Q At T, °C
Frequency Variation Af -10 +10 106 From frequency :
with Temperature f measured at T, °C

‘GVQF""-de e et e s s e ol iy o T - b e VE et g o -

9 | Resistance Variation AR =20 +20 % From resistance
with Temperature R or measured at T °C
over Tgp -1.0 +1.0 Q

10 | Operating Temperature Top -30 +70 °C

- fRange .-
1 Frequency variation - Af Not applicable 106
| with Drive Level f ‘

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

13 | Motional Inductance Ly Not applicable |  mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 80 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to f, —200kHz
Resonance Resistance Rpy/R to

or or 2:1 - fy +200kHz
Response Impedance to 1Z,l/R
Resonance Resistance
18 | Ageing Af -3.0 +3.0 106 Per year after Burn-in
f
19 | Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT .NO. 28
- : Limits .

No. | Characteristics Symbol Vin. M. Unit Remarks

1 | Resonance Frequency fL 3.494400 MHz AT cut

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 20 50 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 12 Q At T, °C
Frequency Variation Af -20 +20 106 From frequency
with Temperature f measured at T °C

1 over Toi'j : el e s - e i e T

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

10 | Operating Temperature Top - 55 +100 °C

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

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

13 | Motional Inductance L4 200 . " mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - L 2.7 pF.

16 | Q Factor . Q K00 000 - -

17 | Ratio of Unwanted: ' In the frequency range:
Response Resistance to fL —300kHz
Resonance Resistance Ry/R to

or or 2:1 | - fL +300kHz
Response Impedance to 1Zpl/IR
Resonance Resistance
18 | Ageing Af -50| +5.0 106 Per year after Burn-in
T .
19 | Lead Finish Type 2
20 | Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 29 i
. Limits . -

No. Characteristics Symbol Min Max. Unit Remarks

1 | Resonance Frequency | fL 3.832 MHz

2 | Reference Temperature To +23 +27 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Lovel Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 45 Q Over Ty °C
Frequency Variation Af -17 +17 106 From frequency
with Temperature _ f measured at T, °C

Jover po ki i e Ve - N

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

10 | Operating Temperature Top -40 +80 °C

: .| Range
‘ 11 ‘| Frequency Variation Af Not applicable 106
‘ with Drive Level f .

12 | Resistance Variation AR Not applicable %
with Drive Level R ‘

13 | Motional Inductance Ly 230 - mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q 125000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fi —500kHz
Resonance Resistance R/R to

or or 2:1 - fi +500kHz
Response Impedance to 1Zpl/R
Resonance Resistance ;
18 | Ageing Af -3.0 +3.0 10-6 Per year after Burn-in
f
19 |Lead Finish Type 2
20 |Intended Application X0
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TABLE 1(a) - TYEE VARIANT D_E_TAILEQ INFQRMATI('JN
' ‘ : |
‘ TYPE VARIANT NO. 30 ;
- Limits . |

No. Characteristics Symbol Y Max. Unit Remarks

1 | Resonance Frequency fL 3.072: MHz

2 | Reference Temperature . +23 +27 °C

3 | Overtone Order - Fundamental -

4 | Load Capacitance CL 30 pF

5 |Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 | +10 106 At T, °C
Tolerance f :

Resonance Resistance RL - 50 Q Over Tgp °C

Frequency Variation Af -20 +20 106 From frequency

with Temperature f measured at T, °C
'OVer'q’-‘()'p‘“""““""’ e e [FRTIFIEN I T : e g [ B

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

10 | Operating Temperature Top -40 +80 °C

| Range * :
1 /| Frequency Variation Af Not applicable 106
with Drive Level f

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

13 | Motional Inductance Ly 230 | - mH

14 | Motional Capacitance Cq Not applicabie fF

15 | Static. Capacitance Co - 5.0 pF

16 | Q Factor Q [125 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —500kHz
Resonance Resistance RyR to

or or 2:1 - fu +500kHz
Response Impedance to 1Zpl/IR
Resonance Resistance
18 | Ageing Af -3.0] +30 106 Per year after Burn-in
f
19 {Lead Finish Type 2
20 | Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 31 |
- Limits .

Nq. Characteristics Symbol Min. | Max. Unit Remarks

1 | Resonance Frequency ' fL 4.0 MHz

2 | Reference Temperature - Ty +23 +27 °C

3 | Overtone Order - Fundamental -

4 | Load Capacitance CL 30 pF

5 |Rated Drive Level Po 0.1 mwW :

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 25 Q Over Top °C
Frequency Variation Af -17 +17 106 From frequency
with Temperature f measured at T, °C

| over 'F.d_p« i e i 8 ‘.,f ‘ ‘ IS IR T

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

10 ] Operating Temperature Top -40 +80 °C

| Range
11 Frequency Variation Af Not applicable 106
' | with Drive Level f

12 | Resistance Variation AR Not applicable %
with Drive Level R ‘ »

13 | Motional Inductance L4 230 Co- mH

14 | Motional Capacitance o Not applicable fF

15 | Static Capacitance Co - 5.0 pF

16 | Q Factor Q [125 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —500kHz
Resonance Resistance Ry/R to

or or 2:1 . fL +500kHz
Response Impedance to 1Zp1/IR
Resonance Resistance
18 | Ageing Af -3.0 +3.0 106 Per year after Burn-in
f
19 |Lead Finish Type 2
20 | Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 32
- Limits . ‘

No. Characteristics Symbol YIS Max. Unit Remarks

1 | Resonance Frequency fL 16.0 MHz AT cut -

2 | Reference Temperature To +23 +27 °C

3 |Overtone Order - Fundamental -

4 |lLoad Capacitance Co 30 pF

5 |Rated Drive Level Po 0.1 mwW

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance RL - 30 Q At Ty °C

8 |Frequency Variation Af -50 +50 106 From frequency
with Temperature f measured at Ty °C

. ‘OV‘Gr"T"op“‘”" e oo A g e .

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

10 .| Operating Temperature Top -55 +125 °C

. /| Range ‘

11 | Fréquency Variation Af Not applicable 106

‘ with Drive Level f

12 | Resistance Variation AR Not applicable %
with Drive Level R ;

13 | Motional Inductance Ly Not applicabvle‘ mH

14 | Motional Capacitance Cq Not applicable fF

15 | Static Capacitance Co - - 7.0 pF

16 | Q Factor Q 50 000 | - -

17 | Ratio of Unwanted: in the frequency range:
Response Resistance to fL —100kHz
Resonance Resistance Ry/R to

or or 2:1 - fL +200kHz
Response Impedance to 1Zpl/IR
Resonance Resistance ,
18 | Ageing Af -3.0 +3.0 106 Per year after Burn-in
‘ f
19 | Lead Finish Type 2
20 |Intended Appilication X0
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TABLE 1(a) - TYPE VARIANT DETAILED INFORMATION
TYPE VARIANT NO. 33
- Limits . :

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency fL 11.059200 MHz AT cut

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

3 {Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mw

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

7 | Resonance Resistance Ry - 15 Q At T, °C
Frequency Variation Af -25 +25 106 From frequency
with Temperatur f measured at T, °C

tover g+~ - e \ e i SRRSO

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top - 2.0 + 2.0 Q

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

~{Range s
[ 1 1" { Frequency Variation At Not applicable 106

b e . N
with Drive Level f

12 | Resistance Variation AR Not applicable Y%
with Drive Level R . n ‘

13 | Motional Inductance L Not applicable |  mH

14 | Motional Capacitance o Not applicable fF

15 | Static Capacitance Co - 7.0 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: | In the frequency range:
Response Resistance to fL —200kHz
Resonance Resistance - Rp/R to

or or 2:1 - fL +200kHz
Response Impedance to 1Zp1/R
Resonance Resistance
18 | Ageing Af -1.0 +1.0 106 Per year after Burn-in
f
19 | Lead Finish Type 2
20 | Intended Application X0
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TABLE 1(a) - TYPE VARIANT DETAILED |NFORMATI6N
~ TYPE VARIANT NO. 34
- ' Limits . :

No. Characteristics Symbol Min. Max. Unit Remarks

1 | Resonance Frequency fL 12.007125 MHz | AT cut

2 | Reference Temperature To +20 +30 °C

3 | Overtone Order - Fundamental -

4 |Load Capacitance CL 30 pF

5 | Rated Drive Level Po 0.1 mw

6 | Frequency Adjustment Af -10 +10 106 At T, °C
Tolerance f
Resonance Resistance Ry - 15 Q At Ty °C
Frequency Variation Af =20 +20 106 From frequency
with Temperature f measured at T, °C

- fover Fgg - - e e i

9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Tgp -2.0 +2.0 Q

10 .| Operating Temperature Top -40 +90 °C

| Range .
11 '| Frequency Variation Af -0.5 +0.5 10-6
"| with Drive Level f

12 | Resistance Variation AR =10 +10 %
with Drive Level R

13 | Motional Inductance L, 5.0 - mH

14 | Motional Capacitance Cy Not applicable fF

15 | Static Capacitance Co - 565 pF

16 | Q Factor Q 70 000 - -

17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL =10%
Resonance Resistance ‘Rpy/R to

or or 3:1 - fi +10%
Response Impedance to 1ZoI/IR
Resonance Resistance
18 | Ageing Af -5.0 +5.0 106 Over 10 years after
f ; Burn-in
19 | Lead Finish Type 2
20 |Intended Application TCXO
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TABLE 1(a) - TYPE VARIANTQ.‘I_D_ETAILED INFORMATION
~ TYPE VARIANT NO. 35
J ‘ No. Characteristics Qymbol .“':‘ ] L"m't'\s/lax Unit Fi‘emarks
i . 5 ) i
'% 1 | Resonance Frequency L 0592 MHz AT cut ¢
2 | Reference Temperature ‘T 23 | *27 °C
’ 3 | Overtone Order - F@‘:ﬁdamental -
’ 4 |Load Capacitance .CL : 50 pF
5 |Rated Drive Level Po 0.1 mw
;? 6 | Frequency Adjustment Af -10 +10 10-6 AT, °C
Tolerance f :
Resonance Resistance R - 20 Q At T, °C
: Frequency Variation Af - 30 +30 106 From frequency
with Temperature o f ; measured at To °C -
| over Top : . S :
9 | Resistance Variation AR -20 +20 % From resistance
with Temperature R or measured at T, °C
over Top -20 +20 Q If R<10Q
10 | Operating Temperature Top - 55 +100 °C
i Range . ‘ »
j | -11 !| Frequency Variation Af Not applicable 106
i with Drive Level f
12 | Resistance Variation® AR Not applicable %
with Drive Level R .
13 | Motional Inductance Ly 70| - mH
14 | Motional Capacitance o Not applicable fF
15 | Static Capacitance Co - 7.0 pF
16 | Q Factor Q 100 000 - -
17 | Ratio of Unwanted: In the frequency range:
Response Resistance to fL —200kHz
Resonance Resistance Ry/R to
or or 2:1 - fL +200kHz
Response Impedance to 1Z,l/R
Resonance Resistance
18 | Ageing Af -5.0 +5.0 106 Per year after 240
f Hour Burn-in
19 | Lead Finish Type 2
20 |Intended Application X0
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AGREED DEVIATIONS FOR RAKON (F)

i i
P
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ITEMS AFFECTED

IR [T
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sl R ‘l‘!ﬁﬂ i

Para. 4.2.2

! \‘{‘ S

Paré, 9.3, Shock:fShaH‘not be performed.

Para. 4.2.3

ion: Shall not be performed.

Paraf;i‘i 9.11, Radiographic Inspect




