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11SMX

11SMX STANDARD FREQUENCIESSTANDARD SPECIFICATIONS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 11SMX

Frequency range 24.000 MHz to 80.000 MHz

Frequency tolerance ±30 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±30 ppm over  �20�„C to +70�„C

Load capacitance (CL) 7 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

PACKAGE DATA
�3�D�F�N�D�J�H 11SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

�)�U�H�T�X�H�Q�F�\��
MHz �)�U�H�T�X�H�Q�F�\���'�H�V�L�J�Q�D�W�R�U

�0�D�[�����(�T�X�L�Y�D�O�H�Q�W
�6�H�U�L�H�V���5�H�V�L�V�W�D�Q�F�H

�2�K�P�V�����
�����(�6�5

24.000000 240 150

26.000000 260 150

32.000000 320 100

36.000000 360 100

38.400000 384 80

40.000000 400 80

48.000000 480 80
11SMX

#1

#4

#2

#3

#1

#4

#2

#3

1.
2±

0.
1

1.6±0.1

0.575 0.575

  0
.3

±0
.0

5 
0.

47
5

#1

#4

#2

#3

0.
47

5

0.45

0.
25

<Top View>

<#2&#4 : Grounded to metal lid>

PART NUMBERING GUIDE
11��M��260�� ���7

Package type	�  Load capacitance (CL)
Circuit calibration condition	�  Frequency designator

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �3�D�F�N�D�J�H �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\

11M260 �7 11 = 11SMX M = Parallel resonance
CL= 7 pF 260 = 26.000 MHz

11S384 11 = 11SMX S = Series resonance 384 = 38.400 MHz

�6�7�$�1�'�$�5�'���6�0�'���&�5�<�6�7�$�/�6

AT �CUT

TYPICAL TEMPERATURE CHARACTERISTICS
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-45        -30         -15           0         +15        +30         +45        +60        +75      +90�	�„C�


�¨�I���I

(ppm)

�6�2�/�'�(�5�,�1�*���3�$�7�7�(�5�1

0.
75

1.05

0.75

0.
65

11SMX

���������������J�P�����Z�W����

 Actual size

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

�7�$�3�(���6�3�(�&�,�)�,�&�$�7�,�2�1�6

A B C D F J L M Reel Dia. Qty/Reel

1.84 1.55 8.0 3.5 4.0 0.5 0.25 0.45 180 3000pcs
(1000pcs)
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11SMX CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 11SMX

Frequency range 24.000 MHz to 80.000 MHz

Frequency tolerance (at +25�„C ±3�„C)
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)
���������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
���������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�����������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±2 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U
�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O
�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 11SMXItem

Lid Metal
Base Ceramic
Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

PART NUMBERING GUIDE
38.400MHz 11SMX O / OO / iii / 7

Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	�  Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���2���2�2���L�L�L���� 38.400 MHz 11SMX O = ±10 ppm OO = ±10 ppm iii =  �20�„C to +70�„C CL = 7 pF

TYPICAL TEMPERATURE CHARACTERISTICS
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AT �CUT
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<Top View>

<#2&#4 : Grounded to metal lid>

0.
75

1.05

0.75

0.
65

SOLDERING PATTERN

���������������J�P�����Z�W����

11SMX

 Actual size

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

1.84 1.55 8.0 3.5 4.0 0.5 0.25 0.45 180 3000pcs
(1000pcs)
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21SMX

STANDARD SPECIFICATIONS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 21SMX

Frequency range 20.000 MHz to 80.000 MHz

Frequency tolerance ±30 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±30 ppm over  �20�„C to +70�„C

Load capacitance (CL) 8 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

�3�D�F�N�D�J�H 21SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

�)�U�H�T�X�H�Q�F�\��
MHz �)�U�H�T�X�H�Q�F�\���'�H�V�L�J�Q�D�W�R�U

�0�D�[�����(�T�X�L�Y�D�O�H�Q�W
�6�H�U�L�H�V���5�H�V�L�V�W�D�Q�F�H

�2�K�P�V�����
�����(�6�5

20.000000 200 100

24.000000 240 80

25.000000 250 80

26.000000 260 60

27.000000 270 60

27.120000 271 60

28.636300 286 60

30.000000 300 60

32.000000 320 60

36.000000 360 60

38.400000 384 60

40.000000 400 50

42.000000 420 50

44.545000 44545 50

48.000000 480 50

21SMX STANDARD FREQUENCIES

21��M��400�� ���8
Package type	�  Load capacitance (CL)
Circuit calibration condition	�  Frequency designator

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �3�D�F�N�D�J�H �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\

21M400 �8 21 = 21SMX M = Parallel resonance
CL= 8 pF 400 = 40.000 MHz

21S270 21 = 21SMX S = Series resonance 270 = 27.000 MHz

PART NUMBERING GUIDE

21SMX

#1

#4

#2

#3

0.
4±

0.
1

1.
6±

0.
1

2.0±0.1

#1

#4

#2

#3

0.7

0.
55

0.
55

0.
5

0.65 0.65

#1

#4

#2

#3
<Top View>

<#2 & #4 : Grounded to metal lid>
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1.
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�6�2�/�'�(�5�,�1�*���3�$�7�7�(�5�1

�6�7�$�1�'�$�5�'���6�0�'���&�5�<�6�7�$�/�6

�$�7 ��&�8�7

TYPICAL TEMPERATURE CHARACTERISTICS
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21SMX

�����������������J�P�����Z�W����

 Actual size

2.0±0.1
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M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

�7�$�3�(���6�3�(�&�,�)�,�&�$�7�,�2�1�6

A B C D F J L M Reel Dia. Qty/Reel

2.25 1.85 8.0 3.5 4.0 1.05 0.25 0.65 180 3000pcs
(1000pcs)
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21SMX CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type 21SMX

Frequency range 20.000 MHz to 80.000 MHz

Frequency tolerance (at +25�„C ±3�„C)
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

���������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�����������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�����������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�����������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±2 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U
�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O
�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 21SMXItem

Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

27.000MHz 21SMX R / TT / iii / 8
Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	�  Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���5���7�7���L�L�L����27.000 MHz 21SMX  R = ±20 ppm TT = ±30 ppm iii =  �20�„C to +70�„C CL = 8 pF

PART NUMBERING GUIDE

21SMX

#1
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#3
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0.
1

1.
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0.
1

2.0±0.1

#1

#4

#2

#3

0.7

0.
55

0.
55

0.
5

0.65 0.65

#1

#4

#2

#3
<Top View>

<#2 & #4 : Grounded to metal lid>

TYPICAL TEMPERATURE CHARACTERISTICS
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AT �CUT

�����������������J�P�����Z�W����

21SMX

 Actual size
 Actual size

2.0±0.1

FB
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1.
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±
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1

/˜1.5 +0.1��0
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4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

2.25 1.85 8.0 3.5 4.0 1.05 0.25 0.65 180 3000pcs
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22SMX

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 22SMX

Frequency range 16.000 MHz to 80.000 MHz

Frequency tolerance ±30 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±30 ppm over  �20�„C to +70�„C

Load capacitance (CL) 8 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 22SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

�)�U�H�T�X�H�Q�F�\ 
MHz

�)�U�H�T�X�H�Q�F�\ 
�'�H�V�L�J�Q�D�W�R�U

�0�D�[�����(�T�X�L�Y�D�O�H�Q�W 
�6�H�U�L�H�V���5�H�V�L�V�W�D�Q�F�H 

�2�K�P�V�����
�����(�6�5
16.000000 160 80

16.367660 1636 80

18.000000 180 80

19.200000 192 80

20.000000 200 60

20.250000 2025 60

22.000000 220 60

22.579200 2257 60

24.000000 240 60

24.545400 2454 60

24.576000 245 60

25.000000 250 60

26.000000 260 60

27.000000 270 60

27.120000 271 60

28.636360 2863636 60

30.000000 300 50

32.000000 320 50

33.000000 330 50

33.868800 338 50

36.000000 360 40

38.400000 384 40

40.000000 400 40

44.000000 440 40

45.000000 450 40

48.000000 480 40

52.000000 520 40

54.000000 540 40

74.100000 741 40

80.000000 800 40

22SMX STANDARD FREQUENCIES

22 M 480  � 8
Package type	�  Load capacitance (CL)
Circuit calibration condition	�  Frequency designator

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �3�D�F�N�D�J�H �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\

22M480 �8 22 = 22SMX M = Parallel resonance
CL= 8 pF 480 = 48.000 MHz

22S320 22 = 22SMX S = Series resonance 320 = 32.000 MHz

PART NUMBERING GUIDE
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<Top View>

<#2 & #4 : Grounded to metal lid>

TYPICAL TEMPERATURE CHARACTERISTICS
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�7�$�3�(���6�3�(�&�,�)�,�&�$�7�,�2�1�6

A B C D F J L M Reel Dia. Qty/Reel

2.8 2.3 8.0 3.5 4.0 1.05 0.25 0.75 180 3000pcs
(1000pcs)
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22SMX CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type 22SMX

Frequency range 16.000 MHz to 80.000 MHz

Frequency tolerance (at +25�„C ±3�„C)
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

�������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]
�������
���P�D�[�����������������������0�+�]���W�R�����������������0�+�]

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±2 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U

�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 22SMXItem

Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

PART NUMBERING GUIDE
48.000MHz 22SMX Q / TT / mll / 8

Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	�  Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���4���7�7���P�O�O����48.000 MHz 22SMX Q = ±15 ppm TT = ±30 ppm mll =  �40�„C to +85�„C CL = 8 pF

�������������0�+�]�������6�0�;���5���-�-���H�J�J������18.000 MHz 22SMX R = ±20 ppm JJ = ±5.0 ppm egg =    0�„C to +60�„C CL = 10 pF

TYPICAL TEMPERATURE CHARACTERISTICS
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<Top View>

<#2 & #4 : Grounded to metal lid>
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

2.8 2.3 8.0 3.5 4.0 1.05 0.25 0.75 180 3000pcs
(1000pcs)
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32SMX(A)

32SMX(A) STANDARD FREQUENCIES

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
�����(�6�5

12.000000 120 100

12.288000 122 100

12.500000 125 100

12.679170 126 100

13.000000 130 80

13.08148 1308 80

13.500000 135 80

13.560000 1356 80

14.318180 143 80

14.745600 147 80

15.360000 153 80

16.000000 160 80

16.368000 16368 80

16.369000 16369 80

16.384000 163 80

16.670000 1667 80

16.756990 1675 80

16.920000 1692 80

16.934400 1693 80

17.634160 1763 80

18.432000 184 80

18.870000 188 80

19.069928 19069928 80

19.200000 192 80

19.440000 194 80

19.500000 195 80

19.660800 196 80

19.680000 1968 80

19.800000 198 80

20.000000 200 50

20.480000 2048 50

20.500000 205 50

21.948718 2194 50

22.000000 220 50

22.118400 221 50

22.579200 2257 50

23.104000 23104 50

24.000000 240 50

24.190660 2419 50

24.545400 2454 50

24.576000 245 50

25.000000 250 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
�����(�6�5

25.400000 254 50

25.804800 258 50

26.000000 260 50

27.000000 270 50

27.120000 271 50

27.456000 2745 50

28.224000 2822 50

28.375000 283 50

28.636360 2863636 50

30.000000 300 50

32.000000 320 50

32.256000 3225 50

32.736000 3273 50

32.768000 32768 50

33.000000 330 50

33.330000 3333 50

33.333300 333333 50

33.600000 336 50

33.750000 337 50

33.868800 338 50

36.000000 360 50

36.480000 3648 50

38.000000 380 50

38.400000 384 50

39.000000 390 50

40.000000 400 50

40.500000 405 50

40.659300 4065 50

41.000000 410 50

41.600000 416 50

44.000000 440 50

48.000000 480 50

49.152000 491 50

50.000000 500 50

52.000000 520 50

54.000000 540 50

55.466700 5546 50

67.500000 675 140 (3rd OT)

114.285000 114.285 100 (3rd OT)

141.302083 141.302 100 (3rd OT)

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 32SMX(A)

Frequency range
 9.843 MHz to    60.000 MHz (Fundamental)
60.000 MHz to 150.000 MHz (3rd overtone)

Frequency tolerance ±30 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±30 ppm over  �20�„C to +70�„C

Load capacitance (CL) 10 pF, Typical (Fundamental)
Series resonance (3rd overtone)

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 
AT �Cut / Fundamental /   9.843MHz to   60.000MHz
AT �Cut / 3rd overtone / 60.000MHz to 150.000MHz

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package �����6�0�;���$��Item

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

32 M 130  � 10 (A��
Package type	�  Package type
Circuit calibration condition	�  Load capacitance (CL)
Frequency designator	
                                                                                                                                                                      Example

SMI Part No. Package Circuit Calibration Condition Frequency

32M130 �10(A) 32(A) = 32SMX(A) M = Parallel resonance
CL = 10 pF 130 = 13.000 MHz

PART NUMBERING GUIDE

�����6�0�;���$��
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<Top View>

<#2 & #4 : Grounded to metal lid>
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STANDARD SMD CRYSTALS

TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

3.5 2.8 8.0 3.5 4.0 1.05 0.25 1.0 180 3000pcs
(1000pcs)
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32SMX(A) CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type 32SMX(A)
Frequency range 10.000 MHz to 150.000 MHz

Frequency tolerance (at +25�„C ±3�„C)
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

���������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
���������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�����������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�����������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
���������
���P�D�[���������������������������0�+�]���W�R�������������������0�+�]�������U�G���R�Y�H�U�W�R�Q�H��
���������
���P�D�[�������������������������0�+�]���W�R�������������������0�+�]�������U�G���R�Y�H�U�W�R�Q�H��

Shunt capacitance (C0) 5 pF max.
Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��
Aging ±2 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U

�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H��
AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O���������������������0�+�]���W�R���������������������0�+�]
AT ��&�X�W������3rd overtone���������������������0�+�]���W�R�������������������0�+�]

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 32SMX(A)Item

Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

24.576MHz 32SMX(A) R / TT / ijj / 8
Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	�  Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���$�����5���7�7���L�M�M����24.576 MHz 32SMX(A) R = ±20 ppm TT = ±30 ppm ijj =  �20�„C to ±75�„C CL = 8 pF

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS

+100

+80

+60

+40

+20

0

-20

-40

-60

-80

-100
-45        -30         -15           0         +15        +30         +45        +60        +75      +90�	�„C�


�¨�I���I

(ppm)

AT �CUT

32SMX(A)

#1

#4

#2

#3

#2

#3

#1

#4

 0
.6

5±
0.

1

3.2±0.1

2.
5±

0.
1

1.0 1.2 1.0

0.
9

0.
7

0.
9

<Top View>
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SOLDERING PATTERN

���������������J�P�����Z�W����
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

3.5 2.8 8.0 3.5 4.0 1.05 0.25 1.0 180 3000pcs
(1000pcs)
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53SMX(B) CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type 53SMX(B)
Frequency range 10.000 MHz to 300.000 MHz

Frequency tolerance (at +25�„C ±3�„C)

O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm
T : ±30 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

���������������������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
���������������������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
���������������������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�������������������
���P�D�[���������������������������0�+�]���W�R�������������������0�+�]�������U�G���R�Y�H�U�W�R�Q�H��
�����������������
���P�D�[�������������������������0�+�]���W�R�������������������0�+�]�������W�K���R�Y�H�U�W�R�Q�H��

Shunt capacitance (C0) 5 pF max.
Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��
Aging ±3 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U

�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H
AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O�����������������������0�+�]���W�R���������������������0�+�]
AT ��&�X�W���������U�G���R�Y�H�U�W�R�Q�H�������������������������0�+�]���W�R�������������������0�+�]
AT ��&�X�W���������W�K���R�Y�H�U�W�R�Q�H�����������������������0�+�]���W�R�������������������0�+�]

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 53SMX(B)Item

Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

13.000MHz 53SMX(B) O / OO / �N�N�N / 10
Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	� Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���%�����2���2�2���N�N�N������13.000 MHz 53SMX(B) O = ±10 ppm OO = ±10 ppm kkk =  �30�„C to +80�„C CL = 10 pF

�������������0�+�]�������6�0�;���%�����4���/�/���J�J�J����15.360 MHz 53SMX(B) Q = ±15 ppm LL = ±7.5 ppm ggg =  �10�„C to +60�„C CL = 9 pF

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS
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<Top View>

<#2 & #4 : Grounded to metal lid>
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SOLDERING PATTERN

53SMX(B)

���������������J�P�����Z�W����

 Actual size

2.0±0.1
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M

L
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±
0.
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/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

5.4 3.5 12.0 5.5 8.0 1.6 0.25 1.0 180 1000pcs
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53SMX FAMILY

53SMX STANDARD FREQUENCIES

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5

8.000000 080 300

9.000000 090 300

9.519200 09519 100

9.600000 096 100

9.830400 098 100

9.843750 0984 100

10.000000 100 100

10.178125 1017 100

11.059200 1105 100

11.289600 1128 100

12.000000 120 100

12.272700 1227 100

12.288000 122 100

12.500000 125 100

12.504000 12504 100

12.600000 126 100

12.731930 1273 100

12.800000 128 100

13.000000 130 100

13.081480 1308 100

13.225625 1322562 100

13.440000 1344 100

13.500000 135 100

13.560000 1356 100

14.187500 1418 100

14.296875 1429 100

14.300000 143 100

14.318180 1431 100

14.400000 144 100

14.745600 147 100

15.000000 150 50

15.360000 153 50

15.600000 156 50

15.968000 159 50

15.974400 1597 50

15.978000 15978 50

16.000000 160 50

16.050000 1605 50

16.367000 16367 50

16.368000 16368 50

16.369000 16369 50

16.370000 1637 50

16.384000 163 50

16.500000 165 50

16.670000 1667 50

16.800000 168 50

16.900000 169 50

16.920000 1692 50

16.934400 1693 50

17.328000 173 50

17.581400 175 50

17.734475 1773 50

18.000000 180 50

18.414000 1841 50

18.432000 184 50

19.069928 19069928 50

19.069929 1906 50

19.200000 192 50

19.312000 193 50

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5

19.312500 193125 50

19.440000 194 50

19.500000 195 50

19.660800 196 50

19.680000 1968 50

19.800000 198 50

20.000000 200 50

20.250000 2025 50

20.480000 2048 50

20.500000 205 50

20.945000 20945 50

21.250000 2125 50

22.000000 220 50

22.118400 221 50

22.168000 2216 50

22.579200 225 50

22.579600 225796 50

23.104000 23104 50

24.000000 240 50

24.288000 242 50

24.504200 24504 50

24.545450 2454545 50

24.553500 2455 50

24.576000 245 50

25.000000 250 50

25.140000 2514 50

25.400000 254 50

26.000000 260 50

26.973100 2697 50

27.000000 270 50

27.120000 271 50

27.648000 276 50

27.820800 2782 50

28.224000 282 50

28.322000 2832 50

28.375000 283 50

28.500000 285 50

28.636360 2863636 50

28.636363 2863 50

29.491200 294 50

29.498900 294989 50

30.000000 300 50

30.080000 3008 50

32.000000 320 50

32.110000 321 50

32.720000 327 50

32.768000 32768 50

33.000000 330 50

33.231000 332 50

33.330000 3333 50

33.333000 33333 50

33.750000 3375 50

33.868800 338 50

34.368000 343 50

35.280000 3528 50

35.328000 353 50

35.468950 354 50

36.000000 360 50

36.864000 368 50

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5

40.000000 400 50

40.500000 405 50

41.600000 416 50

41.850000 418 50

42.000000 420 50

44.000000 440 50

45.000000 450 50

45.158400 451 50

48.000000 480 50

49.152000 491 50

50.000000 500 50

52.902500 529 50

54.000000 540 50

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 53SMX(B) 53SMX(C) 53SMX(D)

Frequency range 10.0 MHz to 300.0 MHz8.0 MHz to 60.0 MHz 8.0 MHz to 50.0 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 14 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 

AT �Cut / Fundamental /   8.000 MHz to    70.000 MHz

AT �Cut / 3rd overtone /  70.000 MHz to  170.000 MHz

AT �Cut / 5th overtone / 170.000 MHz to 300.000 MHz

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package �����6�0�;���%�� �����6�0�;���&�� �����6�0�;���'��Item
Lid Metal Ceramic Ceramic

Base Ceramic Ceramic Ceramic

Sealing Seam Glass Glass

Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free) Compliant Compliant

PACKAGE DATA

53 M 143  � 14 (C��
Package type	�  Package type

Circuit calibration condition	�  Load capacitance (CL)

Frequency designator	

Example

SMI Part No. Package Circuit Calibration Condition Frequency

53M320 �16(B) 53(B) = 53SMX(B) M = Parallel resonance
CL = 16 pF 320 = 32.000 MHz

53M143 �14(C) 53(C) = 53SMX(C) M = Parallel resonance
CL = 14 pF 143 = 14.31818 MHz

53S184(D) 53(D) = 53SMX(D) S = Series resonance 184 = 18.432 MHz

PART NUMBERING GUIDE
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<#2 & #4 : Grounded to metal lid>
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TYPICAL TEMPERATURE CHARACTERISTICS
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STANDARD SMD CRYSTALS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

5.4 3.5 12.0 5.5 8.0 1.6 0.25 1.0 180 1000pcs

�����6�0�;���%��

A B C D F J L M Reel Dia. Qty/Reel

5.5 3.7 12.0 5.5 8.0 1.5 0.3 1.65 180 1000pcs

�����6�0�;���&��

A B C D F J L M Reel Dia. Qty/Reel

5.5 3.5 12.0 5.5 8.0 1.5 0.3 1.4 180 1000pcs
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86SMX FAMILY

86SMX STANDARD FREQUENCIES

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

3.579545 035 200
3.600000 036 200
3.686400 0368 200
4.000000 040 150
4.032000 0403 150
4.096000 0409 150
4.194304 041 150
4.433619 044 150
4.608000 046 150
4.800000 048 150
4.915200 049 150
5.000000 050 120
5.068800 0506 120
5.120000 0512 120
5.256200 0525 120
6.000000 060 100
6.144000 061 100
6.400000 064 100
6.650000 0665 100
7.372800 073 80
7.441400 074 80
7.621000 0762 80
7.680000 0768 80
8.000000 080 80
8.192000 08192 80
9.216000 092 60
9.537500 095 60
9.600000 096 60
9.830400 098 60
10.000000 100 60
10.240000 1024 60
10.752000 1075 60
11.000000 110 60
11.059200 1105 60
12.000000 120 60
12.288000 122 60
12.296000 1229 60
12.800000 128 60
13.105000 131 50
13.500000 135 50
13.560000 1356 50
14.250000 142 50
14.318180 143 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
16.000000 160 50
16.384000 163 50
16.588000 1658 50
16.667000 166 50
16.934400 1693 50
17.734475 1773 50
18.432000 184 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

18.543000 18543 50
19.200000 192 50
19.660800 196 50
20.000000 200 40
20.480000 2048 40
20.940000 2094 40
21.425660 214 40
22.118400 221 40
23.438000 234 40
23.961600 239 40
24.000000 240 40
24.576000 245 40
25.000000 250 40
27.000000 270 40
28.224000 282 40
29.491200 294 40
30.000000 300 40
32.000000 320 40

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 86SMX(LPN) 86SMX(CSM)

Frequency range 3.579545 MHz to 32.000 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package �����6�0�;���/�3�1�� �����6�0�;���&�6�0��Item

Outer Package / 
Cover Plastic Metal

Base n.a. Metal

Insulator n.a. 46 nylon

Sealing Press ��¿�W
(3x10mm built �in) Resistance

Terminal lead frame 42 alloy 42 alloy

Terminal plating Tin / Nickel
(surface) / (under) Tin

RoHS Compliant Compliant (Pb-free)

PACKAGE DATA

PART NUMBERING GUIDE

86 M 0368  �16 (LPN��
Package type	�  Package type
Circuit calibration condition	�  Load capacitance (CL)
Frequency designator	�

Example

SMI Part No. Package Circuit Calibration Condition Frequency

86M0368 �16(LPN) 86(LPN) = 86SMX(LPN)M = Parallel resonance
CL = 16pF 0368 = 3.68640 MHz

86M073 �18(CSM) 86(CSM) = 86SMX(CSM)M = Parallel resonance
CL = 18pF 073 = 7.37280 MHz

TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

13.1 5.3 24.0 11.5 12.0 2.2 0.4 5.4 300 1000pcs

�����6�0�;���&�6�0��

A B C D F J L M Reel Dia. Qty/Reel

12.8 4.8 24.0 11.5 12.0 2.2 0.4 3.9 330 1000pcs
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SOLDERING PATTERN
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92SMX FAMILY

92SMX STANDARD FREQUENCIES

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

3.579545 035 200
3.648000 0364 200
3.686400 0368 200
4.000000 040 150
4.032000 0403 150
4.096000 0409 150
4.194304 041 150
4.433619 044 150
4.800000 048 150
4.915200 049 150
5.000000 050 150
5.333000 05333 150
5.699623 056 150
6.000000 060 100
6.144000 061 100
6.176000 0617 100
7.372800 073 100
7.600000 076 100
7.680000 0768 100
8.000000 080 100
8.192000 08192 100
8.400000 084 100
9.000000 090 100
9.216000 092 100
9.600000 096 100
9.830400 098 100
10.000000 100 80
10.202000 102 80
10.245000 10245 80
11.059200 1105 80
12.000000 120 80
12.288000 122 80
13.000000 130 80
13.248000 132 80
13.500000 135 80
14.000000 140 50
14.318180 143 50
14.400000 144 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
16.000000 160 50
16.384000 163 50
17.700000 177 50
17.734475 1773 50
18.000000 180 50
18.432000 184 50
19.660800 196 50
20.000000 200 50
20.480000 2048 50
22.118400 221 50
23.000000 230 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

24.000000 240 50
24.576000 245 50
25.000000 250 40
26.540000 2654 40
27.000000 270 40
28.636363 2863 40
29.491200 294 40
30.000000 300 40
32.000000 320 40
33.000000 330 40
35.468950 354 40
36.864000 368 40
37.745000 377 40
39.000000 390 40
40.000000 400 40

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 92SMX(CN) 92SMX(D)��

Frequency range 3.579545 MHz to 30.0 MHz3.579545 MHz to 40.0 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C
*Formerly 49SMX-CB(N)

STANDARD SPECIFICATIONS

Package �����6�0�;���&�1�� �����6�0�;���'��Item

Lid / Cover Ceramic Metal

Base Ceramic Glass on Metal

Insulator n.a. n.a.

Sealing �6�H�H���G�U�D�Z�L�Q�JResistance

Terminal Tungsten (metalized) Alloy (FeNiCo)

Terminal plating Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free) Compliant (Pb �free)

PACKAGE DATA

92 M 040  � 16 (CN��
Package type	�  Package type
Circuit calibration condition	�  Load capacitance (CL)
Frequency designator	

Example

SMI Part No. Package Circuit Calibration Condition Frequency

92M040 �16(CN) 92(CN) = 92SMX(CN)M = Parallel resonance
CL = 16pF 040 = 4.000 MHz

92M060 �20(D) 92(D) = 92SMX(D) M = Parallel resonance
CL = 20pF 060 = 6.000 MHz

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS
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(2.1) 0.3 2.0 330 2000pcs

1000pcs

�����6�0�;���&�1��

A B C D F J L M Reel Dia. Qty/Reel
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93SMX FAMILY

93SMX STANDARD FREQUENCIES
Frequency  

MHz
Frequency  
Designator

Max. Equivalent  
Series

Resistance  
�2�K�P�V�����
�����(�6�5

4.000000 040 300

5.000000 050 250

5.175000 0517 250

5.845000 0584 250

6.000000 060 250

6.750000 0675 250

7.200000 072 250

7.372800 073 250

7.500000 075 250

8.000000 080 200

8.192000 08192 200

8.664000 086 200

9.000000 090 200

9.185183 091 200

9.216000 092 200

9.509375 095 120

9.510000 0951 120

9.830400 098 120

9.843750 0984 120

9.845310 09845 120

9.859380 0985 120

9.861818 098618 120

9.861820 09861 120

9.864375 0986437 120

9.864380 09864 120

9.874380 0987 120

10.000000 100 100

10.000500 100005 100

10.178000 1017 100

10.178125 101781 100

10.250000 1025 100

10.260000 1026 100

11.000000 110 100

11.059200 1105 100

11.150000 1115 100

11.250000 1125 100

11.289600 1128 100

11.298000 11298 100

11.894400 11894 100

11.895100 11895 100

11.895104 118951 100

11.968000 1196 100

11.980800 1198 100

11.995200 1199 100

12.000000 120 80

12.288000 122 80

12.331800 1233 80

12.500000 125 80

12.580000 1258 80

13.000000 130 50

13.083600 130836 50

13.083840 1308384 50

13.125000 1312 50

13.225000 13225 50

13.225600 132256 50

13.225625 1322562 50

13.333300 133333 50

13.333333 13333333 50

13.400000 134 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series

Resistance  
�2�K�P�V�����
�����(�6�5

13.500000 135 50

13.560000 1356 50

13.564980 13564 50

13.567178 135671 50

13.567200 135672 50

13.568750 135687 50

13.568800 13568 50

13.570300 1357 50

13.570313 135703 50

13.574000 13574 50

13.575600 13575 50

13.575630 135756 50

13.577000 13577 50

13.577400 135774 50

13.577500 135775 50

13.580000 1358 50

13.580600 135806 50

13.580625 1358062 50

13.585500 13585 50

13.750000 1375 50

13.824000 138 50

13.912800 139 50

14.000000 140 50

14.129688 1412 50

14.187500 1418 50

14.237500 1423 50

14.250000 142 50

14.264000 1426 50

14.284800 1428 50

14.318180 143 50

14.464063 1446 50

14.721000 1472 50

14.745600 147 50

14.750000 1475 50

15.000000 150 50

15.360000 153 50

15.954500 1595 50

15.968000 1596 50

15.974400 1597 50

15.992000 1599 50

16.000000 160 50

16.069900 1606 50

16.110000 1611 50

16.128000 1612 50

16.200000 162 50

16.384000 163 50

16.500000 165 50

16.647300 1664 50

16.656000 1665 50

16.666000 1666 50

16.667000 166 50

16.670000 1667 50

16.777000 1677 50

16.777200 167 50

16.900000 169 50

16.915000 1691 50

16.920000 1692 50

16.934400 1693 50

17.177600 171 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series

Resistance  
�2�K�P�V�����
�����(�6�5

17.258400 1725 50

17.262700 172 50

17.664000 176 50

17.734475 1773 50

18.000000 180 50

18.080000 1808 50

18.105600 181 50

18.300000 183 50

18.355000 1835 50

18.425200 1842 50

18.432000 184 50

18.437500 18437 50

18.544000 18544 50

18.937500 1893 50

19.000000 190 50

19.069920 1906992 50

19.069929 19069929 50

19.138600 1913 50

19.170000 1917 50

19.176000 19176 50

19.200000 192 50

19.247000 1924 50

19.260000 1926 50

19.390000 193 50

19.500000 195 50

19.660800 196 50

19.670000 1967 50

19.687500 19687 50

19.800000 198 50

19.968000 199 50

19.990000 1999 50

19.993700 19993 50

20.000000 200 50

20.250000 2025 50

20.480000 2048 50

20.499800 2049 50

20.500000 205 50

20.736000 2073 50

20.945000 20945 50

21.000000 210 50

21.047200 2104 50

21.047236 21047 50

21.120000 211 50

21.213000 2121 50

21.250000 2125 50

21.477270 2147 50

21.544400 215 50

21.544415 2154 50

21.667000 216 50

22.118400 221 50

22.450000 224 50

22.579200 2257 50

22.909088 229 50

23.000000 230 50

23.040000 2304 50

24.000000 240 50

24.000100 240001 50

24.545400 245454 50

24.545454 24545454 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series

Resistance  
�2�K�P�V�����
�����(�6�5

24.557200 2455 50

24.576000 245 50

24.858900 248 50

25.000000 250 50

25.140000 2514 50

25.670000 2567 50

25.804800 258 50

26.000000 260 50

26.800000 268 50

26.973050 26973 50

26.973100 2697 50

26.980000 2698 50

27.000000 270 50

27.120000 271 50

27.500000 275 50

27.700000 277 50

27.823900 27823 50

27.870000 2787 50

28.000000 280 50

28.125000 281 50

28.224000 282 50

28.244000 2824 50

28.322000 2832 50

28.350000 2835 50

28.375000 283 50

28.496100 284 50

28.500000 285 50

28.604900 28604 50

28.625000 2862 50

28.636363 2863 50

28.724000 287 50

28.900000 289 50

29.000000 290 50

29.491200 294 50

29.498900 294989 50

29.498928 2949892 50

29.700000 297 50

30.000000 300 50

30.275000 3027 50

30.720000 307 50

31.000000 310 50

31.104000 31104 50

31.400000 314 50

31.948800 31948 50

31.987500 3198 50

32.000000 320 50

32.223200 3222 50

32.720000 327 50

32.768000 32768 50

33.000000 330 50

33.145300 331 50

33.231000 332 50

33.333000 33333 50

33.333333 33333333 50

33.528000 3352 50

33.868800 338 50

34.560000 345 50

35.328000 3532 50

35.468750 354687 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series

Resistance  
�2�K�P�V�����
�����(�6�5

35.468800 354688 50

35.637500 356 50

35.795500 357 50

36.000000 360 50

36.200000 362 50

36.818178 36818178 50

36.818200 368182 50

36.864000 3686 50

37.500000 375 50

38.000000 380 50

38.035000 3803 50

38.352000 3835 50

38.400000 384 50

40.000000 400 50

40.190000 401 50

40.320000 403 50

40.500000 405 50

40.737600 407 50

41.600000 416 50

42.954540 4295 50

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 93SMX(A) 93SMX(B)

Frequency range 4.000 MHz to 50.000 MHz4.000 MHz to 8.000 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode AT �Cut / Fundamental

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package �����6�0�;���$�� �����6�0�;���%��Item

Lid Ceramic Ceramic

Base Ceramic Ceramic

Sealing Glass Glass

Terminal Tungsten (metalized)Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

RoHS Compliant Compliant

PACKAGE DATA

TYPICAL TEMPERATURE CHARACTERISTICS
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93 M 100  � 16 ���$��
Package type	�  Package type
Circuit calibration condition	�  Load capacitance (CL)

Frequency designator

Example

SMI Part No. Package Circuit Calibration Condition Frequency

93M100 �16(A) 93 = 93SMX M = Parallel resonance
CL = 16 pF 100 = 10.000 MHz

93S360(A) 93 = 93SMX S = Series resonance 360 = 36.000 MHz

93M040-8(B) 93(B) = 93SMX(B) M = Parallel resonance
CL =8 pF 040 = 4.000 MHz

PART NUMBERING GUIDE

�����6�0�;���%��
8.0±0.2

4.
5±

0.
2

3.7 3.7

1.
4

1.
5

1.
5

2.
0±

0.
2

<Top View>0.6

�����6�0�;���$��

���������������J�P�����Z�W����

 Actual size

�������������J�P�����Z�W����

�����6�0�;���%��

 Actual size

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

8.4 4.8 16.0 7.5 8.0 1.5 0.3 2.0 330 1000pcs
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94SMX(B) CUSTOM CUSTOM �DESIGNED HIGH SPEC SMD CRYSTALS

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 94SMX(B)

Frequency range 8.000 MHz to 100.000 MHz

Frequency tolerance (at +25�„C ±3�„C)

O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm
T : ±30 ppm

Temperature stability (referred to +25�„C)

Temp. Stability(ppm) ±3.0 ±5.0 ±7.5 ±10.0 ±15.0 ±20.0 ±30.0 ±50.0 ±100.0 ±150.0

Ope. Temperature Range FF JJ LL OO QQ RR TT XX CC1 GG1

0�„C to +45�„C (edd) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +50�„C (eee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +60�„C (egg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

0�„C to +70�„C (eii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +50�„C (gee) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +60�„C (ggg) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +70�„C (gii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �10�„C to +75�„C (gjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +70�„C (iii) �Ó �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �20�„C to +75�„C (ijj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +75�„C (kjj) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +80�„C (kkk) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �30�„C to +85�„C (kll) �Ó �Ó �Ó �Ó �Ó �Ó �Ó

 �35�„C to +80�„C (lkk) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +85�„C (mll) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +90�„C (mmm) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +105�„C (mpp) �Ó �Ó �Ó �Ó �Ó �Ó

 �40�„C to +125�„C (mtt) �Ó �Ó �Ó �Ó

�Ó : Available (The extremes depend on actual frequencies.).

Equivalent series resistance (ESR)

�������
���P�D�[���������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�������
���P�D�[�������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�������
���P�D�[�������������������������0�+�]���W�R���������������������0�+�]�����)�X�Q�G�D�P�H�Q�W�D�O��
�������
���P�D�[�������������������������0�+�]���W�R�������������������0�+�]�������U�G���R�Y�H�U�W�R�Q�H��

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±2 ppm max. at +25�„C ±3�„�&���I�R�U���¿�U�V�W���\�H�D�U

�&�X�W�������2�V�F�L�O�O�D�W�L�R�Q���P�R�G�H AT ��&�X�W�������)�X�Q�G�D�P�H�Q�W�D�O�����������������������0�+�]���W�R���������������������0�+�]

AT ��&�X�W���������U�G���R�Y�H�U�W�R�Q�H���������������������0�+�]���W�R�������������������0�+�]

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

CUSTOM SPECIFICATIONS

�3�D�F�N�D�J�H 94SMX(B)Item

Lid Metal

Base Ceramic

Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold�������1�L�F�N�H�O
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

RoHS Compliant (Pb �free)

PACKAGE DATA

PART NUMBERING GUIDE
90.000MHz 94SMX(B) Q / CC1 / mpp / 12

Frequency	�  Load capacitance (CL)
Package type	�  Operating temperature range 
Frequency tolerance       	�  Temperature stability

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �)�U�H�T�X�H�Q�F�\ �3�D�F�N�D�J�H �)�U�H�T�X�H�Q�F�\��
�7�R�O�H�U�D�Q�F�H

�7�H�P�S�H�U�D�W�X�U�H��
�6�W�D�E�L�O�L�W�\

�2�S�H�U�D�W�L�Q�J��
�7�H�P�S�H�U�D�W�X�U�H���5�D�Q�J�H�/�R�D�G���&�D�S�D�F�L�W�D�Q�F�H

�������������0�+�]�������6�0�;���%�����4���&�&�����P�S�S������90.000 MHz 94SMX(B) Q = ±15 ppm CC1 = ±100 ppm mpp =  �40�„C to +105�„C CL = 12 pF

���������������0�+�]�������6�0�;���%�����5���7�7���L�L�L������16.934 MHz 94SMX(B) R = ±20 ppm TT = ±30 ppm iii =  �20�„C to +70�„C CL = 16 pF

94SMX(B)
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<Top View>

<#2 & #4 : Grounded to metal lid>
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TYPICAL TEMPERATURE CHARACTERISTICS
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SOLDERING PATTERN

���������������J�P�����Z�W����

94SMX(B)
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C

M

L

1.
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±
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1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

7.3 5.3 16.0 7.5 8.0 1.5 0.3 1.9 178 1000pcs
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94SMX FAMILY

94SMX STANDARD FREQUENCIES

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

6.000000 060 80
6.144000 061 80
7.372800 073 80
7.600000 076 80
8.000000 080 80
9.216000 092 80
9.830400 098 80
9.843750 0984 80
10.000000 100 60
10.245000 10245 60
10.368000 103 60
11.059200 1105 60
12.000000 120 60
12.288000 122 60
12.800000 128 60
13.000000 130 60
13.500000 135 60
13.560000 1356 60
13.567200 135672 60
13.824000 138 60
14.318180 143 60
14.725000 14725 60
14.745600 147 60
15.360000 153 60
16.000000 160 50
16.368000 16368 50
16.384000 163 50
16.670000 1667 50
18.000000 180 50
18.432000 184 50
19.660800 196 50
20.000000 200 50
20.480000 2048 50
20.945000 20945 50
21.245000 2124 50
23.421000 234 50
23.670833 2367 50
24.576000 245 50
25.000000 250 50
27.000000 270 50
28.224000 282 50
28.600000 286 50
28.636363 2863 50
29.498928 2949892 50
30.000000 300 50
31.914800 319 50
33.333000 33333 50
33.553000 335 50
35.328000 353 50
35.468950 354 50
36.000000 360 50
36.864000 368 50
39.600000 396 50

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
���(�6�5

40.000000 400 50
45.555000 455 50
49.152000 491 50
56.448000 564 80 (3rd OT)
56.500000 565 80 (3rd OT)
57.645000 576 80 (3rd OT)
61.440000 614 80 (3rd OT)
64.000000 640 80 (3rd OT)
70.537600 705 80 (3rd OT)
72.303330 723 80 (3rd OT)
72.837500 728 80 (3rd OT)
76.210000 762 80 (3rd OT)
77.500000 775 80 (3rd OT)
78.555000 7855 80 (3rd OT)
78.587500 7858 80 (3rd OT)
80.000000 800 80 (3rd OT)
80.910000 809 80 (3rd OT)
81.840000 818 80 (3rd OT)
85.250000 852 80 (3rd OT)
86.784000 867 80 (3rd OT)
94.500000 945 80 (3rd OT)
100.000000 100.0 80 (3rd OT)

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 94SMX(B) 94SMX(C) 94SMX(D)

Frequency range 8.0 MHz to 100.0 MHz 6.0 MHz to 70.0 MHz 6.0 MHz to 70.0 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 
AT �Cut / Fundamental /  6.000 MHz to   50.000 MHz

AT �Cut / 3rd overtone / 30.000 MHz to 100.000 MHz

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package �����6�0�;���%�� �����6�0�;���&�� �����6�0�;���'��Item
Lid Metal Ceramic Ceramic

Base Ceramic Ceramic Ceramic

Sealing Seam Epoxy Epoxy

Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free)

PACKAGE DATA

94 M 800  � 16 (D����3OT
Package type	�  Oscillation mode
Circuit calibration condition	�  Package type
Frequency designator	�  Load capacitance (CL)

Example

SMI Part No. Package Circuit Calibration Condition Frequency Oscillation mode

94S945(B)3OT 94(B) = 94SMX(B) S = Series resonance945 = 94.500 MHz 3OT = 3rd Overtone

94M160 �18(C) 94(C) = 94SMX(C) M = Parallel resonance
CL = 18 pF 160 = 16.000 MHz Fundamental

���1�R���L�Q�G�L�F�D�W�L�R�Q���Z�L�W�K���3���1��

94M800 �16(D)3OT 94(D) = 94SMX(D) M = Parallel resonance
CL = 16 pF 800 = 80.000 MHz 3OT = 3rd Overtone

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS
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STANDARD SMD CRYSTALS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

7.3 5.3 16.0 7.5 8.0 1.5 0.3 1.9 178 1000pcs

�����6�0�;���%��

A B C D F J L M Reel Dia. Qty/Reel

7.4
(7.9) 5.4 16.0 7.5 8.0 1.5 0.3 1.8 178 1000pcs

�����6�0�;���&�����	�������6�0�;���'��

SOLDERING PATTERN
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97SMX FAMILY

97SMX STANDARD FREQUENCIES

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
�£ ESR

 9.84375000 0984 60
10.000000 100 60
10.368000 103 60
10.752000 1075 60
11.059200 1105 50
11.289600 1128 50
11.298000 11298 50
12.000000 120 40
12.288000 122 40
12.504000 12504 40
12.582910 125 40
12.600000 126 40
12.750000 1275 40
12.779520 1277 40
12.800000 128 40
12.989690 129 40
13.000000 130 40
13.248000 132 40
13.400000 134 40
13.454880 1345 40
13.500000 135 40
13.514400 1351 40
13.560000 1356 40
13.567000 13567 40
13.567200 135672 40
13.568750 13568 40
13.700200 137 40
13.824000 138 40
14.318180 143 40
14.400000 144 40
14.725000 14725 40
14.745600 147 40
14.850000 1485 40
14.900000 149 40
15.000000 150 40
15.360000 153 40
15.600000 156 40
16.000000 160 40
16.367000 16367 40
16.368000 16368 40
16.384000 163 40
16.524800 1652 40
16.800000 168 40
17.792000 1779 40
18.000000 180 40
18.08000 1808 40
18.414000 1841 40
18.432000 184 40
19.069900 1906 40
19.200000 192 40
19.440000 194 40
19.660800 196 40
19.680000 1968 40

Frequency  
MHz

Frequency  
Designator

Max. Equivalent  
Series 

Resistance  
�2�K�P�V���
�£ ESR

19.800000 198 40
20.000000 200 40
20.400000 204 40
20.480000 2048 40
20.600000 206 40
20.657500 2065 40
20.945000 20945 40
21.250000 2125 40
21.700000 217 40
22.000000 220 40
22.118400 221 40
23.920000 2392 40
24.000000 240 40
24.545400 2454 40
24.553500 2455 40
24.576000 245 40
25.000000 250 40
25.488330 2548 40
25.808400 258 40
26.000000 260 40
26.195833 2619 40
27.000000 270 40
27.820800 2782 40
28.636363 2863 40
28.800000 288 40
29.498928 2949892 40
30.000000 300 40
32.000000 320 40
32.768000 32768 40
33.333300 333333 40
36.000000 360 40
38.880000 388 40
39.000000 390 40
40.000000 400 40
44.000000 440 100 (3rd OT)
44.545000 445 100 (3rd OT)
48.000000 480 100 (3rd OT)
49.152000 491 40
50.000000 500 40
52.074000 5207 100 (3rd OT)
54.000000 540 40
70.933300 7093 100 (3rd OT)
78.587500 7858 100 (3rd OT)
78.737500 7873 100 (3rd OT)
78.780000 7878 100 (3rd OT)
87.395000 8739 100 (3rd OT)
106.250000 106.25 100 (3rd OT)
125.000000 125 100 (3rd OT)

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 97SMX(A) 97SMX(B) 97SMX(C)

Frequency range 9.0 MHz to 150.0 MHz 12.0 MHz to  50.0 MHz10.0 MHz to  67.0 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 
AT �Cut / Fundamental /  9.000 MHz to   54.000 MHz

AT �Cut / 3rd overtone / 44.000 MHz to 150.000 MHz

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package 97SMX(A) 97SMX(B) 97SMX(C)Item
Lid Metal Ceramic Ceramic

Base Ceramic Ceramic Ceramic

Sealing Seam Epoxy Epoxy

Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized)

Terminal plating Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

Gold / Nickel
(surface) / (under)

RoHS Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free)

PACKAGE DATA

97 M 240  � 16 (C)
Package type	�  Package type
Circuit calibration condition	�  Load capacitance (CL)
Frequency designator	

Example

SMI Part No. Package Circuit Calibration Condition Frequency

97M120 �10(A) 97(A) = 97SMX(A) M = Parallel resonance
CL = 10 pF 120 = 12.000 MHz

97S250(B) 97(B) = 97SMX(B) S = Series resonance 250 = 25.000 MHz

97M240 �16(C) 97(C) = 97SMX(C) M = Parallel resonance
CL = 16 pF 240 = 24.000 MHz

PART NUMBERING GUIDE

STANDARD SMD CRYSTALS
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TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

6.4 4.0 12.0 5.5 8.0 1.5 0.3 2.0 178 1000pcs

97SMX(A)

A B C D F J L M Reel Dia. Qty/Reel

6.4 3.9 12.0 5.5 8.0 1.5 0.3 1.5 178 1000pcs

97SMX(B) & 97SMX(C)
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SOLDERING PATTERN
97SMX(A) & 97SMX(B)
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HC  �49/U(MJ) & HC  �49/UT(MJ) FAMILY

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type HC �49 / U(MJ) & HC �49 / UT(MJ)
Frequency range F 1.8432 MHz to 200.000 MHz

Frequency tolerance (at +25�„C ±3�„C) �¨�I���)

 J :   ±5 ppm
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm
T : ±30 ppm
X : ±50 ppm

�7�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�\�����U�H�I�H�U�U�H�G���W�R���������„C)

�1�R�W�H�������&�R�Q�W�D�F�W���I�R�U���R�W�K�H�U���W�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�L�H�V��
�D�Q�G���R�S�H�U�D�W�L�Q�J���W�H�P�S�H�U�D�W�X�U�H���U�D�Q�J�H�V��

XXggg : ±50 ppm over  �10�„C to +60�„C
    TTiii : ±30 ppm over  �20�„C to +70�„C
   RRiii : ±20 ppm over  �20�„C to +70�„C
   QQiii : ±15 ppm over  �20�„C to +70�„C
   OOiii : ±10 ppm over  �20�„C to +70�„C

�/�R�D�G���F�D�S�D�F�L�W�D�Q�F�H CL 20 pF, Typical
�6�K�X�Q�W���F�D�S�D�F�L�W�D�Q�F�H�����7�\�S�L�F�D�O��C0 7.0 pF max.
Drive level P 3 mW max.
Aging �¨�I���) ±5 ppm max. at +25�„C ±3�„C per year
Cut AT �Cut

Equivalent Series 
Resistance

�)�X�Q�G�D�P�H�Q�W�D�O
ESR

1.8432 MHz+ 
2.000 MHz+ 
2.500 MHz+ 
3.000 MHz+ 
3.500 MHz+ 
4.000 MHz+ 
4.500 MHz+ 
5.000 MHz+
6.000 MHz+ 
7.000 MHz+ 
9.000 MHz+ 

13.000 MHz+ 

�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��

���U�G���R�Y�H�U�W�R�Q�H 20.000 to 120.000 MHz ���������������
���P�D�[��
���W�K���R�Y�H�U�W�R�Q�H 80.000 to 200.000 MHz ���������������
���P�D�[��

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H HC �49/U(MJ) & HC �49/UT(MJ)Item

Cover Metal
Base Metal
Sealing Resistance
Metal clamp C7521R �0

Metal clamp plating Tin / Copper
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

�7�H�U�P�L�Q�D�O���O�H�D�G Alloy (FeNiCo)
�7�H�U�P�L�Q�D�O���O�H�D�G���S�O�D�W�L�Q�JSnCu
RoHS Compliant (Pb ��I�U�H�H��

PACKAGE DATA

PART NUMBERING GUIDE
49 M 1.8432M  � 13 / X / �;�;�J�J�J (MJ)

Package type						�       Package type
�&�L�U�F�X�L�W���F�D�O�L�E�U�D�W�L�R�Q���F�R�Q�G�L�W�L�R�Q	�  �7�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�\��
Frequency      	�  Frequency tolerance
������������								�        �/�R�D�G���F�D�S�D�F�L�W�D�Q�F�H�����&�/����

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �3�D�F�N�D�J�H �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\�)�U�H�T�X�H�Q�F�\���7�R�O�H�U�D�Q�F�H�7�H�P�S�H�U�D�W�X�U�H���6�W�D�E�L�O�L�W�\

49M1.8432M �13/X/XXggg(MJ) 49(MJ) = HC �49/U(MJ)
M = Parallel resonance

CL = 13 pF
1.8432 MHz X = ±50 ppm XXggg = ±50 ppm

49M4.000M �20/T/XXggg(MJ) 49(MJ) = HC �49/U(MJ)
M = Parallel resonance

CL = 20 pF
4.000 MHz T = ±30 ppm XXggg = ±50 ppm

49S15.000M/O/QQiii(MJ) 49(MJ) = HC �49/U(MJ) S = Series resonance 15.000 MHz O = ±10 ppm QQiii = ±15 ppm

TYPICAL TEMPERATURE CHARACTERISTICS
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(ppm)

AT �CUT

�6�7�$�1�'�$�5�'���6�0�'���&�5�<�6�7�$�/�6

HC �49/U(MJ) & HC-49/UT(MJ)

1.4±0.2

3.
2±

0.
2

1.2±0.2

�#

4.
8±

0.
2

4.5
A

0.
45

±
0.

05

4.88±0.2

11.5 max.

5.
3±

0.
3

3.0±0.3

3.
0±

0.
1

Holder
HC-49/U(MJ)
HC-49/UT(MJ)

A
13.5 mm max.
11.1 mm max.

B
18.4 mm max.
16.1 mm max.

4

2.6

1.
8

W

4.
88

3.2

Holder
HC-49/U(MJ)
HC-49/UT(MJ)

 W
16.7
14.7

�6�2�/�'�(�5�,�1�*���3�$�7�7�(�5�1

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

�7�$�3�(���6�3�(�&�,�)�,�&�$�7�,�2�1�6

A B C D F J L M Reel Dia. Qty/Reel

19.0 12.0 24.0 11.5 16.0 1.5 0.4 6.0 330 1000pcs

HC-49/U(MJ)

A B C D F J L M Reel Dia. Qty/Reel

17.8 12.0 24.0 11.5 16.0 2.0 0.4 5.6 330 1000pcs

HC-49/UT(MJ)

HC �49/U(MJ) & HC-49/UT(MJ)

1.275 gm (wt.)�œHC-49/U(MJ)

 Actual size

1.13 gm (wt.)�œHC-49/UT(MJ)
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HC  �49/U  �2H, HC  �49/U  �3H & HC  �49/U  �4H FAMILY

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Holder type HC �49/U �2H, HC �49/U �3H & HC �49/U �4H

Frequency range 3.579545 MHz to 61.000 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C) ±50 ppm over  �20�„C to +70�„C

Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 
AT �Cut / Fundamental /   3.579545 MHz to 40.000 MHz

BT �Cut / Fundamental / 28.636363 MHz to 50.000 MHz

AT �Cut / 3rd overtone / 26.690000 MHz to 61.000 MHz

STANDARD SPECIFICATIONS

�+�R�O�G�H�U HC �49/U �2H HC �49/U �3H HC �49/U �4HItem

Cover Metal Metal Metal

Base Metal Metal Metal

Sealing Resistance Resistance Resistance

Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo)

Terminal plating SnCu SnCu SnCu

RoHS Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free)

HOLDER DATA

HC-49/U-2H, 3H & 4H STANDARD FREQUENCIES

�)�U�H�T�X�H�Q�F�\ 
MHz

�)�U�H�T�X�H�Q�F�\
�'�H�V�L�J�Q�D�W�R�U

�0�D�[����
�(�T�X�L�Y�D�O�H�Q�W 

�6�H�U�L�H�V
�5�H�V�L�V�W�D�Q�F�H 

�2�K�P�V�����
�����(�6�5
3.579545 035 200
3.580000 0358 200
3.648000 0364 200
3.686400 0368 200
3.840000 0384 200
3.932160 039 200
4.000000 040 150
4.032000 0403 150
4.096000 0409 150
4.194304 041 150
4.433000 0443 150
4.433619 044 150
4.500000 045 150
4.608000 046 150
4.800000 048 150
4.906250 04906 150
4.915200 049 150
5.000000 050 120
5.089062 0508 120
5.333000 05333 120
5.333333 053 120
5.699623 056 120
6.000000 060 100
6.144000 061 100
6.176000 0617 100
6.480000 0648 100
6.745800 0674 100
6.764300 067643 100
6.764380 0676 100
6.776170 0677 100
6.783600 0678 100
7.372800 073 80
7.500000 075 80
7.680000 0768 80
8.000000 080 80
8.190000 0819 80
8.192000 08192 80
8.400000 084 80
9.000000 090 60
9.031600 0903 60
9.216000 092 60
9.600000 096 60
9.690900 096909 60
9.690990 0969099 60
9.718750 0971 60
9.830400 098 60
9.843750 0984 60
10.000000 100 60
10.111000 101 60
10.202000 102 60
10.245000 10245 60
10.368000 103 60
10.781200 1078 60
11.000000 110 60
11.059200 1105 60
11.290000 1129 60
12.000000 120 60
12.270000 1227 60
12.288000 122 60
12.296000 1229 60
12.334375 12334 60
13.000000 130 50
13.234370 1323 50
13.248000 132 50
13.401560 13401 50
13.406250 13406 50

�)�U�H�T�X�H�Q�F�\ 
MHz

�)�U�H�T�X�H�Q�F�\
�'�H�V�L�J�Q�D�W�R�U

�0�D�[����
�(�T�X�L�Y�D�O�H�Q�W 

�6�H�U�L�H�V
�5�H�V�L�V�W�D�Q�F�H 

�2�K�P�V�����
�����(�6�5
13.410000 1341 50
13.500000 135 50
13.544375 1354 50
13.560000 1356 50
13.567200 135672 50
13.577000 13577 50
14.000000 140 50
14.316000 14316 50
14.318180 143 50
14.400000 144 50
14.580000 1458 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
15.980000 1598 50
16.000000 160 50
16.384000 163 50
16.588000 1658 50
16.934400 1693 50
17.700000 177 50
17.734470 1773447 50
17.734475 1773 50
18.000000 180 50
18.432000 184 50
19.069929 19069929 50
19.200000 192 50
19.260000 1926 50
19.312000 193 50
19.440000 194 50
19.608000 19608 50
19.660800 196 50
19.680000 1968 50
20.000000 200 40
20.250000 2025 40
20.250800 202508 40
20.476000 20476 40
20.480000 2048 40
20.945000 20945 40
22.118400 221 40
22.425000 22425 40
22.525000 22525 40
22.787500 227875 40
22.887500 22887 40
23.000000 230 40
23.600000 236 40
23.975000 23975 40
24.000000 240 40
24.576000 245 40
25.000000 250 40
26.500000 265 40
26.540000 2654 40
26.800000 268 40
26.998435 26998 40
27.000000 270 40
27.145000 27145 40
27.586000 2758 40
28.000000 280 40
28.224000 282 40
28.636000 28636 40
28.636300 286363 40
28.636363 2863 40
28.920000 2892 40
29.000000 290 40
29.491200 294 40
29.498900 294989 40
30.000000 300 40

�)�U�H�T�X�H�Q�F�\ 
MHz

�)�U�H�T�X�H�Q�F�\
�'�H�V�L�J�Q�D�W�R�U

�0�D�[����
�(�T�X�L�Y�D�O�H�Q�W 

�6�H�U�L�H�V
�5�H�V�L�V�W�D�Q�F�H 

�2�K�P�V�����
�����(�6�5
30.800000 308 40
31.708000 317 40
32.000000 320 40
32.110000 321 40
32.768000 32768 40
33.000000 330 40
33.177600 3317 40
33.333000 33333 40
33.868800 338 40
35.468950 354 40
36.000000 360 40
36.864000 368 40
37.745000 377 40
38.000000 380 40
40.000000 400 40
40.685000 4068 40 (BT �Cut)
40.750000 4075 40 (BT �Cut)
43.391670 4339 40 (BT �Cut)
45.000000 450 40 (BT �Cut)
48.000000 480 40 (BT �Cut)
49.860000 4986 40 (BT �Cut)
50.000000 500 40 (BT �Cut)
50.032000 50032 40 (BT �Cut)
50.803200 508 40 (BT �Cut)
54.000000 540 40 (BT �Cut)
61.000000 610 40 (BT �Cut)

4H 080  �16
Holder type	�  Load capacitance (CL)
Frequency designator	

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �+�R�O�G�H�U �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\

2H221 �18 2H = HC �49/U �2H Parallel resonance
CL = 18 pF 221 = 22.1184 MHz

3H450S 3H = HC �49/U �3H S = Series resonance 450 = 45.000 MHz

4H080 �16 4H = HC �49/U �4H Parallel resonance
CL = 16 pF 080 = 8.000 MHz

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS
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3.
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�-��������

0.336 gm (wt.)

HC �49/U �2H

 Actual size

HC �49/U �3H

0.4432 gm (wt.)

 Actual size

HC �49/U �4H

0.535 gm (wt.)

 Actual size
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HC-49/U & HC-49/UT FAMILY

Holder HC �49/U & HC �49/UTItem

Cover Metal

Base Metal

Sealing Resistance

Terminal lead Alloy (FeNiCo)

Terminal lead plating SnCu

RoHS Compliant (Pb �free)

HOLDER DATA

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Holder type HC �49/U HC �49/UT
Holder height 13.5 mm max. 11.2 mm max.
Frequency range F 1.8432 MHz to 200.000 MHz

Frequency tolerance (at +25�„C ±3�„C) �¨�I���)

 J :   ±5 ppm
O : ±10 ppm
Q : ±15 ppm
R : ±20 ppm
T : ±30 ppm
X : ±50 ppm

Temperature stability (referred to +25�„C)

Note : Contact for other temperature stabilities 
and operating temperature ranges.

XXggg : ±50 ppm over  �10�„C to +60�„C
    TTiii : ±30 ppm over  �20�„C to +70�„C
   RRiii : ±20 ppm over  �20�„C to +70�„C
  QQiii : ±15 ppm over  �20�„C to +70�„C
  OOiii : ±10 ppm over  �20�„C to +70�„C

Load capacitance CL 20 pF, Typical
Shunt capacitance C0 7.0 pF max.
Drive level P 3 mW max.
�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U�� �¨�I���) ±5 ppm max. at +25�„C ±3�„C per year
Cut AT �Cut 

Equivalent Series 
Resistance

Fundamental
ESR

1.8432 MHz+
2.000 MHz+
2.500 MHz+ 
3.000 MHz+ 
3.500 MHz+ 
4.000 MHz+
4.500 MHz+
5.000 MHz+ 
6.000 MHz+ 
7.000 MHz+
9.000 MHz+

13.000 MHz+

�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
�������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��
���������������
���P�D�[��

3rd overtone 20.000 to 120.000 MHz ���������������
���P�D�[��
5th overtone 80.000 to 200.000 MHz ���������������
���P�D�[��

STANDARD SPECIFICATIONS

PART NUMBERING GUIDE
49 M 2.4576M  � 16 / T / XXggg

Holder type						�       Temperature stability

Circuit calibration condition	�  Frequency tolerance 

Frequency	�  Load capacitance (CL)

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� Holder �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\�)�U�H�T�X�H�Q�F�\���7�R�O�H�U�D�Q�F�H�7�H�P�S�H�U�D�W�X�U�H���6�W�D�E�L�O�L�W�\

49M2.4576M �16/T/XXggg 49 = HC �49/U
M = Parallel resonance

CL = 16pF
 2.4576 MHz T = ±30 ppm XXggg = ±50 ppm

49M9.84375M �20/Q/TTiii 49 = HC �49/U
M = Parallel resonance

CL = 20pF
 9.84375 MHz Q = ±15 ppm TTiii = ±30 ppm

49TS19.6608M/O/QQiii 49T = HC �49/UT S = Series resonance 19.6608 MHz O = ±10 ppm QQiii = ±15 ppm

TYPICAL TEMPERATURE CHARACTERISTICS
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HC-49 / U, HC-49 / UT
10.5 max.

H

11.3 max.

12
 m
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.

4.88±0.2

4.9 max.

3.8 max.

0.43+0.05
��0.03

Holder
HC-49/U
HC-49/UT

H
13.5 mm max.
11.2 mm max.

HC �49 / U

0.975 gm (wt.)

 Actual size

HC �49 / UT

0.9075 gm (wt.)

 Actual size
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LB FAMILY

LB STANDARD FREQUENCIES

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5
3.579545 035 200
3.580000 0358 200
3.648000 0364 200
3.686400 0368 200
3.840000 0384 200
3.932160 039 200
4.000000 040 150
4.032000 0403 150
4.096000 0409 150
4.194304 041 150
4.433000 0443 150
4.433619 044 150
4.500000 045 150
4.608000 046 150
4.800000 048 150
4.906250 04906 150
4.915200 049 150
5.000000 050 120
5.089062 0508 120
5.333000 05333 120
5.333333 053 120
5.699623 056 120
6.000000 060 100
6.144000 061 100
6.176000 0617 100
6.480000 0648 100
6.745800 0674 100
6.764300 067643 100
6.764380 0676 100
6.776170 0677 100
6.783600 0678 100
7.372800 073 80
7.500000 075 80
7.680000 0768 80
8.000000 080 80
8.190000 0819 80
8.192000 08192 80
8.400000 084 80
9.000000 090 60
9.031600 0903 60
9.216000 092 60
9.600000 096 60
9.690900 096909 60
9.690990 0969099 60
9.718750 0971 60
9.830400 098 60
9.843750 0984 60
10.000000 100 60
10.111000 101 60
10.202000 102 60
10.245000 10245 60
10.368000 103 60
10.781200 1078 60
11.000000 110 60
11.059200 1105 60
11.290000 1129 60
12.000000 120 60
12.270000 1227 60
12.288000 122 60
12.296000 1229 60
12.334375 12334 60
13.000000 130 50
13.234370 1323 50
13.248000 132 50
13.401560 13401 50
13.406250 13406 50

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5
13.410000 1341 50
13.500000 135 50
13.544375 1354 50
13.560000 1356 50
13.567200 135672 50
13.577000 13577 50
14.000000 140 50
14.316000 14316 50
14.318180 143 50
14.400000 144 50
14.580000 1458 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
15.980000 1598 50
16.000000 160 50
16.384000 163 50
16.588000 1658 50
16.934400 1693 50
17.700000 177 50
17.734470 1773447 50
17.734475 1773 50
18.000000 180 50
18.432000 184 50
19.069929 19069929 50
19.200000 192 50
19.260000 1926 50
19.312000 193 50
19.440000 194 50
19.608000 19608 50
19.660800 196 50
19.680000 1968 50
20.000000 200 40
20.250000 2025 40
20.250800 202508 40
20.476000 20476 40
20.480000 2048 40
20.945000 20945 40
22.118400 221 40
22.425000 22425 40
22.525000 22525 40
22.787500 227875 40
22.887500 22887 40
23.000000 230 40
23.600000 236 40
23.975000 23975 40
24.000000 240 40
24.576000 245 40
25.000000 250 40
26.500000 265 40
26.540000 2654 40
26.800000 268 40
26.998435 26998 40
27.000000 270 40
27.145000 27145 40
27.586000 2758 40
28.000000 280 40
28.224000 282 40
28.636000 28636 40
28.636300 286363 40
28.636363 2863 40
28.920000 2892 40
29.000000 290 40
29.491200 294 40
29.498900 294989 40
30.000000 300 40

Frequency  
MHz

Frequency
Designator

Max. 
Equivalent  

Series
Resistance  

�2�K�P�V�����
�����(�6�5
30.800000 308 40
31.708000 317 40
32.000000 320 40
32.110000 321 40
32.768000 32768 40
33.000000 330 40
33.177600 3317 40
33.333000 33333 40
33.868800 338 40
35.468950 354 40
36.000000 360 40
36.864000 368 40
37.745000 377 40
38.000000 380 40
40.000000 400 40
40.685000 4068 40
40.750000 4075 40
43.391670 4339 40
45.000000 450 40 (BT �Cut)
48.000000 480 40 (BT �Cut)
49.860000 4986 40 (BT �Cut)
50.000000 500 40 (BT �Cut)
50.032000 50032 40 (BT �Cut)
50.803200 508 40 (BT �Cut)
54.000000 540 40 (BT �Cut)
61.000000 610 40 (BT �Cut)

Item �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Package type 4HLB 3HLB 25HLB

Frequency range 3.579545 MHz to 80.000 MHz

Frequency tolerance ±50 ppm at +25�„C ±3�„C

Temperature stability (referred to +25�„C)
±  50 ppm over  �20�„C to +70�„C (AT �Cut)
±100 ppm over  �10�„C to +60�„C (BT �Cut)

Load capacitance (CL) 18 pF, Typical

Shunt capacitance (C0) 5 pF max.

Drive level (P) �����������:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

Aging ±5 ppm max. at +25�„C ±3�„C per year

Cut / Oscillation mode 
AT �Cut / Fundamental /  3.579545 MHz to 40.000 MHz

BT �Cut / Fundamental /28.636363 MHz to 54.000 MHz

AT �Cut / 3rd overtone / 26.690000 MHz to 80.000 MHz

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package 4HLB 3HLB 25HLBItem

Cover Metal Metal Metal

Base Metal Metal Metal

Insulator PPS PPS PPS

Sealing Resistance Resistance Resistance

Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo)

Terminal plating SnCu SnCu SnCu

RoHS Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free)

PACKAGE DATA

3HLB 1105  � 18
Package type	�  Load capacitance (CL)
Frequency designator	�

Example

SMI Part No. Package Circuit Calibration Condition Frequency

4HLB400 �16 4HLB Parallel resonance
CL = 16pF   400 = 40.00000 MHz

3HLB1105 �18 3HLB Parallel resonance
CL = 18pF 1105 = 11.05920 MHz

25HLB360S 25HLB S = Series resonance  360 = 36.00000 MHz

PART NUMBERING GUIDE

STANDARD SMD CRYSTALS

4HLB

11.4±0.1

0.
65

0.
954.4

4.
2 

m
ax

.

12.4±0.3

4.
8±

0.
1

3HLB
12.4±0.3

4.
7±

0.
1

3.
2m

ax

11.4±0.1

0.
65

0.
95

4.4

25HLB
12.4±0.3

4.
8±

0.
1

2.
6 

m
ax

.
0.

65
0.

95

11.4±0.1

4.4

TYPICAL TEMPERATURE CHARACTERISTICS
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�¨�I���I

(ppm)

AT �CUT4HLB

���������������J�P�����Z�W����

 Actual size

���������������J�P�����Z�W����

3HLB

 Actual size

25HLB

�������������J�P�����Z�W����

 Actual size

20
0

-20
-40

-60
-80

-100
-120
-140
-160
-180
-200
-220
-240

-40        -25        -10        +5        +20      +35        +50        +65       +80       +95   +110

TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

BT �CUT

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

15.4 5.3 24.0 11.5 12.0 1.7 0.4 4.4 300 1000pcs

4HLB

A B C D F J L M Reel Dia. Qty/Reel

15.4 5.3 24.0 11.5 12.0 1.7 0.4 3.4 300 1000pcs

3HLB & 25HLB

SOLDERING PATTERN

9.0

5.0

1.
5

4HLB, 3HLB & 25HLB
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UM �1(MJ)

0.41 gm (wt.)

UM �5(MJ)

0.336 gm (wt.)

UM �4(MJ)

0.31 gm (wt.)

UM(MJ) FAMILY STANDARD SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Package type UM �1(MJ), UM �1S(MJ), UM �4(MJ), UM �4S(MJ), UM �5(MJ), UM �5S(MJ)

Frequency range F
 6.000 MHz to 200.000 MHz (UM �1 & UM �1S)
10.000 MHz to 200.000 MHz (UM �5 & UM �5S)
20.000 MHz to 200.000 MHz (UM �4 & UM �4S)

Frequency tolerance (at +25�„C ±3�„C) �¨�I���)

 J :   ±5 ppm
Q : ±15 ppm
O : ±10 ppm
R : ±20 ppm

�7�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�\�����U�H�I�H�U�U�H�G���W�R���������„C)

�1�R�W�H�������&�R�Q�W�D�F�W���I�R�U���R�W�K�H�U���W�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�L�H�V��
�D�Q�G���R�S�H�U�D�W�L�Q�J���W�H�P�S�H�U�D�W�X�U�H���U�D�Q�J�H�V��

TTiii : ±30 ppm over  �20�„C to +70�„C
RRiii : ±20 ppm over  �20�„C to +70�„C
QQiii : ±15 ppm over  �20�„C to +70�„C
OOiii : ±10 ppm over  �20�„C to +70�„C

�/�R�D�G���F�D�S�D�F�L�W�D�Q�F�H CL 16 pF, Typical
Equivalent series resistance ESR
UM �1(MJ) & UM �1S(MJ)

�)�X�Q�G�D�P�H�Q�W�D�O ���U�G���R�Y�H�U�W�R�Q�H ���W�K���R�Y�H�U�W�R�Q�H
6 to 10 MHz 10 to 60 MHz 24 to 60 MHz 60 to 180 MHz 80 to 120 MHz 120 to 200 MHz
�������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[��

UM �5(MJ) & UM �5S(MJ)

�)�X�Q�G�D�P�H�Q�W�D�O ���U�G���R�Y�H�U�W�R�Q�H ���W�K���R�Y�H�U�W�R�Q�H
10 to 20 MHz 20 to 60 MHz 24 to 30 MHz 30 to 60 MHz 60 to 180 MHz 80 to 120 MHz 120 to 200 MHz
�������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� ���������
���P�D�[�� �������
���P�D�[��

UM �4(MJ) & UM �4S(MJ)

�)�X�Q�G�D�P�H�Q�W�D�O ���U�G���R�Y�H�U�W�R�Q�H ���W�K���R�Y�H�U�W�R�Q�H
20 to 60 MHz 60 to 90 MHz 90 to 180 MHz 100 to 200 MHz
�������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[�� ���������
���P�D�[��

�6�K�X�Q�W���F�D�S�D�F�L�W�D�Q�F�H�� C0 ���������S�)���P�D�[��
Drive level P �����P�:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��
�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U�� �¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C per year
Cut AT �Cut

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�HUM �1(MJ)/1S(MJ), UM �5(MJ)/5S(MJ) & UM  �4(MJ)/4S(MJ)Item

Cover Metal

Base Metal

Sealing Resistance

Metal clamp C7521R �0

Metal clamp plating Tin�������&�R�S�S�H�U
���V�X�U�I�D�F�H�����������X�Q�G�H�U��

�7�H�U�P�L�Q�D�O���O�H�D�G Alloy (FeNiCo)

�7�H�U�P�L�Q�D�O���O�H�D�G���S�O�D�W�L�Q�J�*�R�O�G

RoHS Compliant (Pb ��I�U�H�H��

PACKAGE DATA

PART NUMBERING GUIDE
UM1(MJ) / 12.288M  � 16 / Q / TTiii

Package type						�       Temperature stability
Frequency 	�  Frequency tolerance
����������							�        �/�R�D�G���F�D�S�D�F�L�W�D�Q�F�H�����&�/������

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� �3�D�F�N�D�J�H �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\�)�U�H�T�X�H�Q�F�\���7�R�O�H�U�D�Q�F�H�7�H�P�S�H�U�D�W�X�U�H���6�W�D�E�L�O�L�W�\

�8�0�����0�-�������������������0 ��������4���7�7�L�L�LUM1(MJ) = UM �1(MJ) Parallel resonance
CL = 16pF 12.288 MHz Q = ±15 ppm TTiii = ±30 ppm

�8�0���6���0�-�������������������0 ��������5���2�2�L�L�LUM5S(MJ) = UM �5S(MJ) Parallel resonance
CL = 12pF 10.000 MHz R = ±20 ppm OOiii = ±10 ppm

�8�0�����0�-���������������������0 ��6���-���4�4�L�L�LUM4(MJ) = UM �4(MJ) S = Series resonance 22.5792 MHz J = ±5 ppm QQiii = ±15 ppm

+100
+80
+60
+40
+20

0
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-80

-100
-45     -30     -15        0      +15    +30     +45     +60    +75   +90

TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

AT �CUT

UM-1(MJ), UM-5(MJ), UM-4(MJ)
UM-1S(MJ), UM-5S(MJ), UM-4S(MJ)

2.
0±

0.
1

3.2
�"

0.
35

±
0.

05

4.
0 

m
ax

.

1.45±0.15 1.2±0.2
�#

1.
5

2.5±0.3 8.0 max.

H

3.75±0.2

Holder
UM-1(MJ)
UM-5(MJ)
UM-4(MJ)
UM-1S(MJ)
UM-5S(MJ)
UM-4S(MJ)

A
7.8±0.2mm
5.8±0.2mm
4.4±0.2mm
7.8±0.2mm
5.8±0.2mm
4.4±0.2mm

B
11.5±0.3mm
9.7±0.3mm
8.3±0.3mm
11.5±0.3mm
9.7±0.3mm
8.3±0.3mm

H
3.1±0.2mm
3.1±0.2mm
3.1±0.2mm
2.8±0.2mm
2.8±0.2mm
2.8±0.2mm

SOLDERING PATTERN
2.0

2.
4

3.
75 0.
75

0.
75W

Holder
UM-1(MJ) & UM-1S(MJ)
UM-5(MJ) & UM-5S(MJ)
UM-4(MJ) & UM-4S(MJ)

 W
10.0
  8.0
  6.6

2.2

UM-1(MJ)

UM-5(MJ)

UM-4(MJ)

ACTUAL SIZE

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

12.4 8.2 24.0 11.5 12.0 1.5 0.4 3.3 330 1000pcs

UM-1(MJ) & UM-1S(MJ)

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

10.6 8.2 24.0 11.5 12.0 1.5 0.4 3.3 330 1000pcs

UM-5(MJ) & UM-5S(MJ)

A B C D F J L M Reel Dia. �4�W�\���5�H�H�O

9.2 8.2 16.0 7.5 12.0 1.5 0.4 3.3 330 1000pcs

UM-4(MJ) & UM-4S(MJ)
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0.295 gm (wt.)

UM FAMILY STANDARD THROUGH �HOLE CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V
Holder type UM �1, UM �1S, UM �4, UM �4S, UM �5 & UM �5S

Frequency range F

1.000 MHz to     1.200 MHz    
6.000 MHz to 200.000 MHz 

10.000 MHz to 200.000 MHz 
20.000 MHz to 200.000 MHz 

(UM �1) 
(UM �1 & UM �1S)
(UM �5 & UM �5S)
(UM �4 & UM �4S)

Frequency tolerance (at +25�„C ±3�„C) �¨�I���)

 F :   ±3 ppm
 J :   ±5 ppm
O : ±10 ppm 
Q : ±15 ppm
R : ±20 ppm
X : ±50 ppm

�7�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�\�����U�H�I�H�U�U�H�G���W�R���������„C)

�1�R�W�H�������&�R�Q�W�D�F�W���I�R�U���R�W�K�H�U���W�H�P�S�H�U�D�W�X�U�H���V�W�D�E�L�O�L�W�L�H�V��
and operating temperature ranges.

CC1ggg : ±100 ppm over  �10�„C to +60�„C
       TTiii : ±  30 ppm over  �20�„C to +70�„C
      RRiii : ±  20 ppm over  �20�„C to +70�„C
      QQiii : ± 15 ppm over  �20�„C to +70�„C
      OOiii : ± 10 ppm over  �20�„C to +70�„C

Load capacitance CL 16 pF, Typical
�6�K�X�Q�W���F�D�S�D�F�L�W�D�Q�F�H C0 7.0 pF max.
Drive level P �����P�:���P�D�[���������������:���I�R�U���W�H�V�W�L�Q�J��

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U�� �¨�I���)
±5 ppm max. at +25�„C ±3�„C per year (SL �Cut)
±3 ppm max. at +25�„C ±3�„C per year (AT �Cut) 

Cut SL ��&�X�W�������������������0�+�]���W�R�����������������������0�+�]
AT ��&�X�W�������������������0�+�]���W�R�������������������0�+�]

Equivalent series resistance ESR

Frequency UM �1 & 1S UM �5 & 5S UM �4 & 4S

Fundamental 1.000 to 1.200 MHz ���N���
���P�D�[�� n.a. n.a.

Fundamental    6.000 MHz+ �������
���P�D�[�� n.a. n.a.

Fundamental  10.000 MHz+ �������
���P�D�[�� �������
���P�D�[�� n.a.

Fundamental  20.000 MHz+ �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[��

3rd overtone  24.000 MHz+ �������
���P�D�[�� �������
���P�D�[���������
���P�D�[�������I�X�Q�G����

3rd overtone  30.000 MHz+ �������
���P�D�[�� �������
���P�D�[���������
���P�D�[�������I�X�Q�G����

3rd overtone  60.000 MHz+ �������
���P�D�[�� �������
���P�D�[�� �������
���P�D�[��

���W�K���R�Y�H�U�W�R�Q�H 80.000 MHz+ �������
���P�D�[�� ���������
���P�D�[�� �������
���P�D�[��

���W�K���R�Y�H�U�W�R�Q�H 90.000 MHz+ �������
���P�D�[�� ���������
���P�D�[�� �������
���P�D�[��

���W�K���R�Y�H�U�W�R�Q�H100.000 MHz+ �������
���P�D�[�� ���������
���P�D�[�� ���������
���P�D�[��

���W�K���R�Y�H�U�W�R�Q�H120.000 MHz+ �������
���P�D�[�� �������
���P�D�[�� ���������
���P�D�[��

STANDARD SPECIFICATIONS

Holder UM �1/1S, UM �5/5S & UM �4/4SItem

Cover Metal
Base Metal
Sealing Resistance
Terminal lead Alloy (FeNiCo)
Terminal lead plating Gold
RoHS Compliant (Pb ��I�U�H�H��

HOLDER DATA

UM1 / 15.360M  � 16 / J / OOiii
Holder type						�       Temperature stability
Frequency 	�  Frequency tolerance
     								�        Load capacitance (CL)  

�(�[�D�P�S�O�H

�6�0�,���3�D�U�W���1�R�� Holder �&�L�U�F�X�L�W���&�D�O�L�E�U�D�W�L�R�Q���&�R�Q�G�L�W�L�R�Q�)�U�H�T�X�H�Q�F�\�)�U�H�T�X�H�Q�F�\���7�R�O�H�U�D�Q�F�H�7�H�P�S�H�U�D�W�X�U�H���6�W�D�E�L�O�L�W�\

�8�0�����������������0 ��������-���2�2�L�L�L UM1 = UM �1
 Parallel resonance

CL = 16pF
15.360 MHz J = ±5 ppm OOiii = ±10 ppm

�8�0���6���������������0 ��������4���4�4�L�L�L UM5S = UM �5S
Parallel resonance

CL = 30pF
20.945 MHz Q = ±15 ppm QQiii = ±15 ppm

�8�0���6���������������0 ��������2���5�5�L�L�L UM4S = UM �4S
 Parallel resonance

CL = 20pF
21.480 MHz O = ±10 ppm RRiii = ±20 ppm

PART NUMBERING GUIDE

TYPICAL TEMPERATURE CHARACTERISTICS
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�¨�I���I

(ppm)

AT �CUT
SL �CUT

UM-1, UM-5 & UM-4
7.1 max.

H
15

 m
in

.

3.73±0.2

3.2 max.

2.4 max.

�-�������“��������

7.9 max.

Holder
UM-1
UM-5
UM-4

H
8.0 mm max.
6.0 mm max.
4.5 mm max.

UM-1S, UM-5S & UM-4S
7.1 max.

H
15

 m
in

.

3.75±0.2

2.7 max.

2.0 max.

�-�������“��������

7.9 max.

Holder
UM-1
UM-5
UM-4

H
8.0 mm max.
6.0 mm max.
4.5 mm max.

UM �1

0.354 gm (wt.)

 Actual size

UM �5

 Actual size

UM �4

0.254 gm (wt.)

 Actual size
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Quartz Crystal Units
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26(LF) STANDARD 32.768kHz SMD CRYSTALS

Item Symbol Speci Þ cations

Part number P/N 26(LF)327*1

Package Type 26(LF)*2

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨f/F

A : ±15 ppm
B : ±20 ppm

                  C : ±30 ppm (Standard)
D : ±50 ppm

Load capacitance CL
           12.5 pF : 26(LF)327 (Standard)

10.0 pF : 26(LF)327 �10
8.0 pF : 26(LF)327 �8

Equivalent series resistance ESR 50k �
  max. (To :  �40�„C to +85�„C)

Drive level P 1 ��W max.

Turnover temperature Tt +25�„C ±5�„C

Temperature coefÞ cient ��  �0.034 ppm / �„C2, Typical.

Quality factor Q 50000 min.

Shunt capacitance C0 1.45 pF, Typical

Motional capacitance C1 0.003 pF, Typical

Capacitance ratio �� 480, Typical

Aging (for Þ rst year) �¨f/F ±5 ppm max. at +25�„C ±3�„C

Insulation resistance Ri 500 M�
  min. at 100V DC ±15V

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨f/F ±10 ppm max.

Vibration resistance �¨f/F ±10 ppm max.

IR reß ow resistance �¨f/F ±10 ppm max.

Reß ow condition 10 seconds max. at +250�„C ±10�„C
(���� )  Formerly 26STF327(LF)H
(���� )  Formerly 2x6(LF)H

STANDARD SPECIFICATIONS

Package 26(LF)Item

Cover Metal

Base Glass

Sealing Press �Þ t

Terminal lead Kovar

Terminal lead 
plating Sn �90Pb

RoHS Compliant

PACKAGE DATA

26(LF)

�-
���

���
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������
��������
�������� �������“������
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜ 1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

9.7 4.0
3.5 16.0 7.5 8.0 - 0.3 2.15 330 2000pcs

1000pcs

26(LF)

0.0535 gm (wt.)

 Actual size

6.0

2
.5

1.75 2.5

1
.0

1
.0

1
.5

4

SOLDERING PATTERN
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26(LF)MJ STANDARD 32.768kHz SMD CRYSTALS

Item Symbol Speci Þ cations

Part number P/N 26(LF)327MJ*1

Package Type 26(LF)MJ*2

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨f/F

A : ±15 ppm
B : ±20 ppm

                  C : ±30 ppm (Standard)
D : ±50 ppm

Load capacitance CL 12.5 pF

Equivalent series resistance ESR 50k �
  max. (To :  �40�„C to +85�„C)

Drive level P 1 ��W max.

Turnover temperature Tt +25�„C ±5�„C

Temperature coefÞ cient ��  �0.034 ppm / �„C2, Typical

Quality factor Q 50000 min.

Shunt capacitance C0 1.45 pF, Typical

Motional capacitance C1 0.003 pF, Typical

Capacitance ratio �� 480, Typical

Aging (for Þ rst year) �¨f/F ±5 ppm max. at +25�„C ±3�„C

Insulation resistance Ri 500 M�
  min. at 100V DC ±15V

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨f/F ±10 ppm max.

Vibration resistance �¨f/F ±10 ppm max.

IR reß ow resistance �¨f/F ±10 ppm max.

Reß ow condition 10 seconds max. at +250�„C ±10�„C
(���� )  Formerly 26STF327(LF)MJN
(���� )  Formerly 2x6(LF)MJN

STANDARD SPECIFICATIONS

Package 26(LF)MJItem

Cover Metal

Base Glass

Sealing Press �Þ t

Metal clamp CuSn

Metal clamp plating Gold

Terminal lead Kovar

Terminal lead 
plating Sn �90Pb

RoHS Compliant

PACKAGE DATA

26(LF)MJ

2.7 max.

2.5

2.
2

0.85 2 1.3±0.3

0.24.30.2

1.
0

6.0

8.3

�-
���

���
��

2.
54

±
0.

3

2.3±0.3
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-60
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-140

-160
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

0.079 gm (wt.)

26(LF)MJ

 Actual size

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜ 1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

9.5 4.5 
3.0 16.0 9.2 8.0 - 0.3 2.5 330

3000pcs
2000pcs
1000pcs

6.75

4.5

2.
54

1.
0

2.5 2.0
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60

31SMX STANDARD 32.768kHz SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 31M327*

Package Type 31SMX

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)

AAA : ±  5 ppm
  AA : ±10 ppm
    A : ±15 ppm
    B : ±20 ppm

                      C : ±30 ppm (Standard)

Load capacitance CL

            12.5 pF : 31M327 (Standard)
 9.0 pF : 31M327 �9
 7.0 pF : 31M327 �7
 6.0 pF : 31M327 �6

Equivalent series resistance ESR

�����N���
���P�D�[�������7�R������ �40�„C to   +85�„C) (Standard)
�����N���
���P�D�[�������7�R������ �40�„C to +105�„C) (Option)
�����N���
���P�D�[�������7�R������ �40�„C to +125�„C) (Option)

�����N���
���P�D�[�������7�R������ �40�„C to   +85�„C) (R = Option)
Drive level P �����������:���������������:���P�D�[����

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.034 ppm / �„C2, Typical

Quality factor Q 20000 min.

Shunt capacitance C0 �����������S�)�����P�D�[��

Motional capacitance C1 0.0038 pF, Typical

Capacitance ratio �� 273, Typical

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To
 �40�„C to +85�„C 

 �40�„C to +105�„C 
 �40�„C to +125�„C 

(Standard)
���:��� ���2�S�W�L�R�Q��
���:�:��� ���2�S�W�L�R�Q��

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C
(��)  Formely 31M327(C)
(��)  No pattern path underneath the 31SMX

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 31SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

31SMX

 H

3.2±0.2

1.
5±

0.
1

0.75

1.7

0.75

Package
31SMX
31SMXL

Height (H)
0.8±0.1 mm Standard
0.6±0.1 mm Option

<Top View>
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

���������������J�P�����Z�W����

31SMX

 Actual size

2.0±0.1

FB

A

D

C

M

L

1.
75

±
0.

1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

3.4 1.7 12.0 5.5 4.0 1.0 0.3 1.2 180 3000pcs

2.5

1.
8

1.0

SOLDERING PATTERN
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32.768 kHz FAMILY STANDARD THROUGH-HOLE CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 1247STF327 145STF327 26STF327 38STF327

Package Type 1.2x4.7 mm 1.4x5 mm 2x6 mm 3x8 mm

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)

AA : ±10 ppm
  A : ±15 ppm

             B : ±20 ppm (Standard)
  C : ±30 ppm

Load capacitance CL 8.0 pF, Typical 12.5 pF, Typical

Equivalent series resistance ESR �����N���
���P�D�[�������N���
���P�D�[�� �����N���
���P�D�[��

Drive level P �������:���P�D�[��

Turnover temperature Tt +25�„C to ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W�����7�\�S�L�F�D�O����  �0.035 ppm / �„C2  �0.034 ppm / �„C2

Quality factor (Typical) Q 60000 85000 70000 85000

Shunt capacitance (Typical) C0 0.8 pF 1.0 pF 1.3 pF 1.6 pF

Motional capacitance (Typical) C1 0.002 pF 0.0025 pF 0.003 pF 0.0035 pF

Capacitance ratio (Typical) �� 400 400 450 460

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U�� �¨�I���) ±3 ppm max. at +25�„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �20�„C to +60�„C  �20�„C to +70�„C

Storage temperature range Ts  �30�„C to +70�„C  �40�„C to +85�„C

Shock resistance���� �¨�I���) ±5 ppm max.

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H �¨�I���) ±5 ppm max.
(*1�����6�K�R�F�N���L�V���G�H�¿�Q�H�G�����W�K�U�H�H���G�U�R�S�V���I�U�R�P���D���K�L�J�K�W���R�I�������F�P���R�Q�W�R���K�D�U�G�Z�R�R�G����

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 1247STF327 145STF327 26STF327 38STF327Item

Cover Metal Metal Metal Metal

Base Glass Glass Glass Glass

Sealing Press ��¿�W Press ��¿�W Press ��¿�W Press ��¿�W

Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo)

Terminal plating SnCu SnCu SnCu SnCu

RoHS Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free) Compliant (Pb �free)

PACKAGE DATA

1.2x4.7mm
4.7 max. 5.0 min.
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���
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��P
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���
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���
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���
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��P
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���

���
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���
���
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���

����
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. �-�

���
���

��P
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�[�
�

3.0x8.0 mm
8.0±0.2 9.8 min.

1.
1±

0.
2

�-
���

���
���

P
�D

�[�
�

�-
���

���
���

“�
���

���
� �-�
���

���
��P

�D
�[�

�

1.2 x 4.7 mm

�������������J�P�����Z�W����

 Actual size

�������������J�P�����Z�W����

1.4 x 5.0 mm

 Actual size

�����������J�P�����Z�W����

2.0 x 6.0 mm

 Actual size

�������������J�P�����Z�W����

3.0 x 8.0 mm

 Actual size
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT
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52SMX STANDARD 32.768kHz SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 52M327*

Package Type 52SMX

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)
B : ±20 ppm

                  C : ±30 ppm (Standard)
D : ±50 ppm

Load capacitance CL
           12.5 pF : 52M327 (Standard)

9.0 pF : 52M327 �9
7.0 pF : 52M327 �7

Equivalent series resistance ESR �����N���
���P�D�[�������7�R������ �40�„C to +85�„C)

Drive level P �������:���P�D�[��

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.034 ppm / �„C2, Typical

Quality factor Q 40000 min.

Shunt capacitance C0 1.3 pF, Typical

Motional capacitance C1 0.0021 pF, Typical

Capacitance ratio �� 619, Typical

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C
(��)  No pattern path underneath the 52SMX

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 52SMXItem

Lid Metal

Base Ceramic

Sealing AuSn

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

52SMX
4.9±0.15

3.2

0.85 0.85

1.
8±

0.
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1.
0 
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.
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

���������������J�P�����Z�W����

52SMX

 Actual size

2.0±0.1
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4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

5.3 2.1 12.0 5.5 4.0 1.0 0.3 1.1 180 3000pcs

4.2

1.3

2.
2

SOLDERING PATTERN



64

Quartz Crystal Units
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90SMX FAMILY STANDARD 32.768kHz SMD CRYSTALS

Item Symbol Speci Þ cations

Part number P/N 90M327(N) 90M327(S)

Package type 90SMX(N) 90SMX(S)

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨f/F

AAA :   ±5 ppm
   AA : ±10 ppm
     A : ±15 ppm 
     B : ±20 ppm

                       C : ±30 ppm (Standard)

Load capacitance CL 12.5 pF : 90M327(N) & 90M327(S) (Standard)
      6.0 pF : 90M327 �6(N) & 90M327-6(S)

Equivalent series resistance ESR 50 k�
  max. (To :  �40�„C to +85�„C)

Drive level P 1 ��W max.

Turnover temperature Tt +25�„C ±5�„C

Temperature coefÞ cient ��  �0.034 ppm / �„C2, Typical  �0.035 ppm / �„C2, Typical

Quality factor Q 50000 min.

Shunt capacitance C0 1.35 pF, Typical 1.0 pF, Typical

Motional capacitance C1 0.003 pF, Typical 0.0019 pF, Typical

Capacitance ratio �� 450, Typical 520, Typical

Aging (for Þ rst year) �¨f/F ±3 ppm max. at +25�„C ±3�„C

Insulation resistance Ri 500 M�
  min. at 100V DC ±15V

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨f/F ±5 ppm max.

Vibration resistance �¨f/F ±5 ppm max.

IR reß ow resistance �¨f/F ±10 ppm max.

Reß ow condition 10 seconds max. at +250�„C ±10�„C

STANDARD SPECIFICATIONS

Package 90SMX(N) 90SMX(S)Item
Outer package Epoxy compound Plastic

Sealing Press �Þ t (2x6 mm built in) Press �Þ t (2x6 mm built in)

Terminal lead frame Brass (CuZn) 42 alloy

Terminal plating SnAg Sn

RoHS Compliant Compliant

PACKAGE DATA

90SMX(N)

3.
7±

0.
1

7.9±0.1

2.
4±

0.
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<Top View>
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

0.125 gm (wt.)

90SMX(N)

 Actual size

0.121 gm (wt.)

90SMX(S)

 Actual size

2.0±0.1
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±
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/˜ 1.5 +0.1��0
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4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

8.3 4.0 16.0 7.5 8.0 1.6 0.3 2.7 330 3000pcs

90SMX(N)

A B C D F J L M Reel Dia. Qty/Reel

8.7 3.9 16.0 7.5 8.0 - 0.4 2.7 330 3000pcs

90SMX(S)

5.5

1.
9

1.3

3.
2

SOLDERING PATTERN
90SMX(N) & 90SMX(S)
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110SMX STANDARD 32.768kHz SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 110M327*

Package type 110SMX

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)

AA : ±10 ppm
  A : ±15 ppm
  B : ±20 ppm 

                    C : ±30 ppm (Standard)

Load capacitance CL
12.5 pF
9.0 pF
7.0 pF

: 110M327 (Standard)
: 110M327 �9
: 110M327 �7

Equivalent series resistance ESR �������N�
���P�D�[��

Drive level P �����������:���������������:���I�R�U���P�D�[����

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.035 ppm / �„C2, Typical.

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C
(*) No pattern path underneath the 110SMX

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 110SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

110SMX
1.6±0.1
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

�������������J�P�����Z�W����

110SMX

 Actual size

2.0±0.1
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±
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1

/˜1.5 +0.1��0

J

4.0±0.1

TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

1.85 1.25 8.0 3.5 4.0 0.5 0.25 0.65 180 3000pcs
5000pcs

1.1

1.
0

0.5

SOLDERING PATTERN



63

124SMX STANDARD 32.768kHz SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 124M327*1

Package Type 124SMX*2

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)

AAA :   ±5 ppm
  AA : ±10 ppm
     A : ±15 ppm
     B : ±20 ppm

                       C : ±30 ppm (Standard)

Load capacitance CL

12.5 pF
9.0 pF
7.0 pF 
6.0 pF 
4.4 pF 
3.7 pF 

: 124M327 (Standard)
: 124M327 �9
: 124M327 �7(Standard)
: 124M327 �6
: 124M327 �4.4
: 124M327 �3.7

Equivalent series resistance ESR �����N���
���P�D�[���������7�R������ �40�„C to +85�„C (Standard)
�����������N���
���P�D�[���������7�R������ �40�„C to +85�„C (R = Option)

Drive level P �����������:�����������:���P�D�[����

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.035 ppm / �„C2, Typical

Quality factor Q 40000 min.

Shunt capacitance C0 0.8 pF, Typical

Motional capacitance C1 0.0019 pF, Typical

Capacitance ratio �� 420, Typical

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C (2 times)
(*1)No pattern path underneath the 124SMX.
(*2)The crystal  metal  body may be vis ib le inside the mold.  I t  does not affect  the crystal  performance.

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 124SMXItem

Outer package �(�S�R�[�\

Sealing Press ��¿�W�������������[�����������P�P���E�X�L�O�W���L�Q��

Terminal 42 alloy

Terminal plating Sn

RoHS Compliant

PACKAGE DATA

124SMX
7.0 max.
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TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

7.2 1.55 16.0 7.5 4.0 1.0 0.3 1.5 180 3000pcs
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212SMX STANDARD 32.768kHz SMD CRYSTALS

 Actual size

212SMX

 Actual size

0.0055 gm (wt.)

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 212M327*

Package Type 212SMX

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���)

AA : ±10 ppm
  A : ±15 ppm
 B : ±20 ppm

� � � � � � � � � � � � � � � � � �C : ±30 ppm (Standard)

Load capacitance CL
               12.5 pF : 212M327 (Standard)

    9.0 pF : 212M327 �9
    7.0 pF : 212M327 �7

Equivalent series resistance ESR �����N���
���P�D�[�������7�R������ �40�„C to +85�„C)

Drive level P �����������:���������������:���I�R�U���P�D�[����

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.034 ppm / �„C2, Typical

Quality factor Q 20000 min.

Shunt capacitance C0 1.2 pF, Typical

Motional capacitance C1 0.003 pF, Typical

Capacitance ratio �� 400, Typical

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C
(��)  No pattern path underneath the 212SMX

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 212SMXItem

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

212SMX
2.0±0.05

1.
2±

0.
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H

0.5 1.0 0.5
<Top View>

Package
212SMX
212SMXL

Height(H)
0.55±0.05 mm Standard
0.30±0.05 mm Option
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TYPICAL TEMPERATURE CHARACTERISTICS
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

2.25 1.45 8.0 3.5 4.0 1.0 0.25 0.75 180 3000pcs
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415SMX STANDARD 32.768kHz SMD CRYSTALS

Item Symbol �6�S�H�F�L�¿�F�D�W�L�R�Q�V

Part number P/N 415M327*

Package type 415SMX

Nominal frequency F 32.768 kHz

Frequency tolerance (at +25�„C) �¨�I���) B : ±20 ppm
                  C : ±30 ppm (Standard)

Load capacitance CL
           12.5 pF : 415M327 (Standard)

9.0 pF : 415M327 �9
7.0 pF : 415M327 �7

Equivalent series resistance ESR �������N�
���P�D�[��

Drive level P �������:���P�D�[��

Turnover temperature Tt +25�„C ±5�„C

�7�H�P�S�H�U�D�W�X�U�H���F�R�H�I�¿�F�L�H�Q�W��  �0.034 ppm / �„C2, Typical

Quality factor Q 30000 min.

Shunt capacitance C0 1.1 pF, Typical

Motional capacitance C1 0.002 pF, Typical

Capacitance ratio �� 550, Typical

�$�J�L�Q�J�����I�R�U���¿�U�V�W���\�H�D�U���¨�I���) ±�����S�S�P���P�D�[�����D�W���������„C ±3�„C

Insulation resistance Ri ���������0�
���P�L�Q�����D�W���������9���'�&��±�����9

Cut XY �Cut

Operating temperature range To  �40�„C to +85�„C

Storage temperature range Ts  �55�„C to +125�„C

Shock resistance �¨�I���) ±�����S�S�P���P�D�[��

�9�L�E�U�D�W�L�R�Q���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�����S�S�P���P�D�[��

�,�5���U�H�À�R�Z���U�H�V�L�V�W�D�Q�F�H�¨�I���) ±�������S�S�P���P�D�[��

�5�H�À�R�Z���F�R�Q�G�L�W�L�R�Q �������V�H�F�R�Q�G�V���P�D�[�����D�W�����������„C ±10�„C
(��)  No pattern path underneath the 415SMX

STANDARD SPECIFICATIONS

�3�D�F�N�D�J�H 415SMXItem

Lid Metal

Base Ceramic

Sealing AuSn

Terminal Tungsten (metalized)

Terminal plating Gold��/ Nickel
(surface) / (under)

RoHS Compliant (Pb �free)

PACKAGE DATA

415SMX
4.1±0.2
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TYPICAL TEMPERATURE CHARACTERISTICS

�	�„C�


�¨�I���I

(ppm)

XY �CUT

�������������J�P�����Z�W����

415SMX

 Actual size
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TAPE SPECIFICATIONS

A B C D F J L M Reel Dia. Qty/Reel

4.5 1.9 12.0 5.5 4.0 1.0 0.24 1.0 178 3000pcs
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