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XT49M

Vishay Dale
Low Profile SMD Type Crystal Units
FEATURES
e | ow cost
e Industry standard Eorfee
* Wide frequency range RoHS
COMPLIANT
¢ Excellent aging
e Surface-mount
Note
e Not compatible with vapor phase reflow mounting
This part is a miniature AT cut strip crystal unit packaged for
surface mounting.
STANDARD ELECTRICAL SPECIFICATIONS
PARAMETER SYMBOL CONDITION UNIT MIN. TYP. MAX.
Frequency range Fo MHz 3.579545 - 66.000
Frequency tolerance AF/Fo At 25 °C ppm -30 - +30
Temperature stability Tc Ref. to 25 °C ppm -50 - +50
Operating temperature range Torr °C -10 - +70
Storage temperature range Tsta °C -55 - +125
Shunt capacitance Co pF - - 7
Load capacitance CL Customer specified pF 10 - Series
Insulation resistance IR 100 Vpc MQ 500 - -
Drive level D W - 100 500
Aging Fa At 25 °C, per year ppm -5 - +5
EQUIVALENT SERIES RESISTANCE (ESR) AND MODE OF VIBRATION (MODE)
FREQUENCY RANGE (MHz) MAX. ESR (Q) MODE FREQUENCY RANGE (MHz) | MAX. ESR (Q) MODE
3.579 to0 3.999 200 Fundamental/AT 10.000 to 13.999 80 Fundamental/AT
4.000 to 4.999 150 Fundamental/AT 14.000 to 39.999 50 Fundamental/AT
5.000 to 5.999 120 Fundamental/AT 40.000 to 66.999 80 3rd overtone
6.000 to 9.999 100 Fundamental/AT
DIMENSIONS in inches [millimeters]
0.403 [10.24] max. Crystal Unit 0.150 [3.8] max.
0.008 [0.2
h [0-150 [3.8] ma,[(_ 110477 [4.5]
max. J * max.
0.012 [0.3]
0.484 + 0.024 max.
[12.3 £ 0.6]
0.437 + 0.020/- 0.031 Insulation Base
[11.1 + 0.50/- 0.80] - 0.376 [9.55]
‘ — Crystal Lead
0.031 + 0.012 | ] i | 0.185 + 0.012 | | ¢0-081
[0.8 + 0.3] | | [4.7 + 0.3] [2.05]

0.201 = 0.020
[5.1 + 0.5]

0.219 [5.55]

Solder Pattern
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Vishay Dale
ORDERING INFORMATION
XT49M R -20 20M e2
MODEL OTR LOAD FREQUENCY/MHz JEDEC® LEAD (Pb)-FREE
blank = standard blank = series STANDARD
R =-40°Cto +85°C -20 = 20 pF
-30 = 30 pF
-32 =32 pF

GLOBAL PART NUMBER
(o] [w]

MODEL

(2] [o]

e —|

LOAD

(4]

| —
PACKAGE
CODE

(N] [4]

e —|

OPTION

(2] [o] [m]

FREQUENCY

GLOBAL PART NUMBERING

NEEE &

(4] [o] [M]

| E—  — |
LOAD PACKAGE
MODEL NUMBER CAPACITANCE CODE OPTIONS FREQUENCY
XT9S = XT49S 18 =18 pF Tape and reel NA = no additional 4M = 4 MHz
XT9M = XT49M 20 =20 pF G = RF5 (XT9S) options 40M = 40 MHz
XTU1 = XTUM1 NL = series H = RF7 (XT9M) RR = extended 100M = 100 MHz
to be specified by temperature 12M288 = 12.288 MHz
customer Bulk of-40°Cto+85°C M is used as
A =B04 Contact factory for decimal place
(all models) all other options holder in frequency
Example: XT49S-20 40M
6] o]
L ] e —| | — L ]
MODEL NUMBER LOAD CAPACITANCE PACKSGE FREQUENCY
XT46 = XT46C 18=18 pF Tape and reel —
XT36 = XT36C 20 =20 pF H = RF7 43” — jOM,\;l,ﬁz
NL = series 100M = 100 MHz
to be specified by Bulk 12M288 = 12.288 MHz
customer A=Bo04 M is used as
(all models) decimal place
holder in frequency

Example: XT36C-20 12M




XT23
Vishay Dale

Quartz Crystals

FEATURES
e Ultra-miniature size: 3.2 x 2.5 x 0.8 (mm)

Pb-free

¢ Wide frequency range

e Seam sealing RoHS
COMPLIANT
¢ Emboss taping
The XT23 is a miniature SMD crystal with 3.2 x 2.5 (mm)
ceramic package and a height of 0.8 mm. 12 MHz to 54 MHz
frequency makes it widely applied in PDA, GPS, MPS3,
PCMCIA, bluetooth, and portable instruments.
STANDARD ELECTRICAL SPECIFICATIONS
PARAMETER SYMBOL CONDITION UNIT MIN. TYP. MAX.
Frequency range Fo MHz 12 000 - 54 000
Frequency tolerance AF/Fo at 25 °C ppm - + 30 -
Temperature stability Tc ref. to 25 °C ppm - + 50 -
Operating temperature range Torr °C -10 - +70
Storage temperature range Tsta °C -55 - +125
Shunt capacitance Co pF - - 3
Load capacitance CL customer specified pF 10 - series
Insulation resistance IR 100 Vpc MQ 500 - -
Drive level D pw 10 100 300
Aging Fa at 25 °C, per year ppm -5 - +5
EQUIVALENT SERIES RESISTANCE (ESR) AND MODE OF VIBRATION (MODE)
FREQUENCY RANGE (MHz) MAX. ESR () MODE
12.000 to 12.999 100 fundamental
13.000 to 19.999 80 fundamental
20.000 to 29.999 70 fundamental
30.000 to 54.000 50 fundamental
DIMENSIONS in inches [millimeters]
0.126 = 0.008
[3.20 + 0.20] 0.035 [0.90] typ.
L [~ Recommended Solder Pattern
I i 0.031 [0.80] [1] 2] *
[ MARKING ] 0.098 = 0.008 typ. . 1 — 0.027 [0.70] 0.051 0.043 0.051
AREA [2.50 + 0.20] }“L‘ typ. [1.30] [1.09] [1.30]
14] [3] 4
il 0.047 [1.20]
0.047 [1.20] typ. “$0.024 [0561]
|:| |:| 0.047 [1.20]
Note -
|‘|—|_|_|'| ¢0.0315 [0.80 max.] Pin #2 and pin #4 are connected through cover, in case
connected to GND. Frequency might be drifted.
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Vishay Dale
ORDERING INFORMATION
XT23 -20 25M e4
MODEL LOAD FREQUENCY / MHz JEDEC® LEAD (Pb)-FREE
blank = series STANDARD
-20 = 20 pF
-32 =32 pF
-16 = 16 pF

GLOBAL PART NUMBER

(2] [o]

e — |

LOAD

5 [ [

MODEL

(4]

| —

PACKAGE
CODE

(2] [5] [™]

FREQUENCY

GLOBAL PART NUMBERING

EI Il I Cl R ET ]
) .

(4] [o] [M]

| S— e — |
LOAD PACKAGE
MODEL NUMBER CAPACITANCE CODE OPTIONS FREQUENCY
XT9S = XT49S 18 =18 pF Tape and reel NA = no additional 4M = 4 MHz
XTOM = XT49M 20 =20 pF G = RF5 (XT9S) options 40M = 40 MHz
XTU1 = XTUM1 NL = series H = RF7 (XT9M) RR = extended 100M = 100 MHz
to be specified by temperature 12M288 = 12.288 MHz
customer Bulk of-40°Cto+85°C M is used as
A =B04 Contact factory for decimal place
(all models) all other options holder in frequency
Example: XT49S-20 40M
6] o]
L ] | I— L 1
MODEL NUMBER LOAD CAPACITANCE PACKSGE FREQUENCY
XT46 = XT46C 18 =18 pF Tape and reel 4M = 4 MHz
XT36 = XT36C 20 =20 pF H = RF7 40M = 40 MHz
XT35 = XT35 NL = series 100M = 100 MHz
XT23 = XT23 to be specified by Bulk 12M288 = 12.288 MHz
customer A =B04 M is used as
(all models) decimal place

Example: XT36C-20 12M

holder in frequency




XT35
Vishay Dale

Quartz Crystals

FEATURES
e Ultra-miniature size: 5.0 x 3.2 x 0.8 (mm)

Pb-free

¢ Wide frequency range

e Seam sealing RoHS
COMPLIANT

e Emboss taping
e Compliant to RoHS Directive 2002/95/EC

The XT35 is a miniature SMD crystal with 5.0 x 3.2 (mm)
ceramic package and a height of 0.8 mm. 12 MHz to 25 MHz
frequncy makes it widely applied in PDA, GPS, MP3, and
portable instruments.

STANDARD ELECTRICAL SPECIFICATIONS

PARAMETER SYMBOL CONDITION UNIT MIN. TYP. MAX.
Frequency range Fo MHz 12.000 - 25.000
Frequency tolerance AF/Fo at 25 °C ppm - + 30 -
Temperature stability Tc ref. to 25 °C ppm - + 50 -
Operating temperature range Torr °C 0 - +70
Storage temperature range Tsta °C -55 - +125
Shunt capacitance Co pF - - 7
Load capacitance CL customer specified pF 10 - series
Insulation resistance IR 100 Vpc MQ 500 - -
Drive level D W 10 50 100
Aging Fa at 25 °C, per year ppm -5 - +5

EQUIVALENT SERIES RESISTANCE (ESR) AND MODE OF VIBRATION (MODE)

FREQUENCY RANGE (MHz) MAX. ESR (Q) MODE
12.000 to 19.999 80 fundamental
20.000 to 25.000 70 fundamental

DIMENSIONS in inches [millimeters]

0.197 + 0.008
[5.00 = 0.20] 0.047 [1.20] typ.
‘ Recommended Solder Pattern
p 0.033 [0.85] r 1) el
[ MARKING ] 0.126 + 0.008 typ. P i 0.047 [1.20] 0.063 0.075 0.063
AREA [3.20 + 0.20] a }—L{j typ. [1.60] [1.91] [1.60]
- il 0.053 [1.35]
0.091 + 0.004
[2.30 = 0.10] _ $0.028[0.71]
|:| |:| 0.053 [1.35]
Note -
t?ooast; i g?g? Pin #2 and pin #4 are connected through cover, in case

connected to GND. Frequency might be drifted.




XT35

Vishay Dale Quartz Crystals
ORDERING INFORMATION
XT35 -20 25M e4
MODEL LOAD FREQUENCY/MHz JEDEC LEAD (Pb)-FREE
blank = series STANDARD
-20 = 20 pF
-32 =32 pF
-16 = 16 pF

GLOBAL PART NUMBER

5 [ )

MODEL

(2] [o]

e —|

LOAD

(4]

| —
PACKAGE
CODE

(2] [5] [m]

FREQUENCY

GLOBAL PART NUMBERING

NEEE B

(4] [o] [M]

Example: XT36C-20 12M

| S— e — |
MODEL NUMBER CAPFTANCE P e OPTIONS FREQUENCY
XT9S = XT49S 18 =18 pF Tape and reel NA = no additional 4M = 4 MHz
XT9OM = XT49M 20 =20 pF G = RF5 (XT9S) options 40M = 40 MHz
XTU1 = XTUM1 NL = series H = RF7 (XT9M) RR = extended 100M = 100 MHz
to be specified by temperature 12M288 = 12.288 MHz
customer Bulk of-40°Cto+85°C M is used as
A =B04 Contact factory for decimal place
(all models) all other options holder in frequency
Example: XT49S-20 40M
6] o] [m]
L ] | I L 1
MODEL NUMBER LOAD CAPACITANCE PACKE FREQUENCY
XT46 = XT46C 18 =18 pF Tape and reel 4M = 4 MHz
XT36 = XT36C 20 =20 pF H = RF7 40M = 40 MHz
XT35 = XT35 NL = series 100M = 100 MHz
XT23 = XT23 to be specified by Bulk 12M28§ =12.288 MHz
customer A =B04 M is used as
(all models) decimal place

holder in frequency




XTUM1

Vishay Dale
Resistance Welded Miniature Crystal Units
FEATURES
H Q e | ow cost
" ‘ e Industry standard Porfree
RoHS

e Small compact size COMPLIANT

¢ Wide frequency range
¢ High stability

o - . e “AT” cut crystal
The XTUM-1 crystal unit is a miniature resistance welded . o
package that provides excellent hermetic seal and * Compliant to RoHS directive 2002/95/EC
frequency aging. The frequency range till 125 MHz and

miniature size is ideal for communication equipment.

STANDARD ELECTRICAL SPECIFICATIONS

PARAMETER SYMBOL CONDITION UNIT MIN. TYP. MAX.
Frequency range Fo MHz 10.000 - 125.000
Frequency tolerance AF/Fo at25°C ppm - +10 + 50
Temperature stability Tc see Frequency ppm - +10 +50
Stability vs.
Operating temperature range Torr Temperature Range °C - - -
Storage temperature range Tsta °C -40 - + 85
Shunt capacitance Co pF - - 7
Load capacitance CL customer specified pF 10 - series
Insulation resistance IR 100 Vpg MQ 500 - -
Drive level D W - 100 500
Aging Fa at 25 °C, per year ppm -5 - +5

EQUIVALENT SERIES RESISTANCE (ESR) AND MODE OF VIBRATION (MODE)

FREQUENCY RANGE (MHz2) MAX. ESR (Q?) MODE FREQUENCY RANGE (MHz) | MAX. ESR (Q) MODE
10.000 to 12.999 60 fundamental 40.000 to 59.999 50 fundamental
13.000 to 19.999 40 fundamental 60.000 to 79.999 50 3rd overtone
20.000 to 29.999 30 fundamental 80.000 to 125.000 100 5th overtone
30.000 to 39.999 60 fundamental

FREQUENCY STABILITY VS. TEMPERATURE RANGE (25 °C + 3 °C)

o FREQUENCY STABILITY (ppm)
TEMPERATURE RANGE (°C) +5 10 =15 220 230 250
0to 50 X X X X X X
-10to 60 X X X X X X
-20to 70 X X X X X
-40to + 85 X X X

DIMENSIONS in inches [millimeters]

0.280 [7.10] max. f+—» {=+=| 0.094 [2.40] max. 0.311 [7.90] max.
10.126 [3.20]

0.319 / y max.
[8.10]
max.

0.500

[12.7]

min.

0.148 £ 0.008 [3.75 = 0.2] l=» —»I1=-0.014 + 0.002 [0.36 + 0.05]




XTUM1
Vishay Dale

Resistance Welded Miniature Crystal
Units

ORDERING INFORMATION

XTUM1 -18 20M e2
MODEL LOAD FREQUENCY/MHz JEDEC LEAD (Pb)-FREE
blank = series STANDARD
-32 =32 pF

-18 = 18 pF standard

GLOBAL PART NUMBER

5 [ 0

MODEL

1] [e]

e —|

LOAD

(4]

| —
PACKAGE
CODE

(v] [a]

e — |

OPTION

(2] [o] [m]

FREQUENCY

GLOBAL PART NUMBERING

EEE BE

(4] [o] [M]

| S— e — |
LOAD PACKAGE
MODEL NUMBER CAPACITANCE CODE OPTIONS FREQUENCY
XT9S = XT49S 18 =18 pF Tape and reel NA = no additional 4M = 4 MHz
XTOM = XT49M 20 =20 pF G = RF5 (XT9S) options 40M = 40 MHz
XTU1 = XTUM1 NL = series H = RF7 (XT9M) RR = extended 100M = 100 MHz
to be specified by temperature 12M288 = 12.288 MHz
customer Bulk of-40°Cto+85°C M is used as
A =B04 Contact factory for decimal place
(all models) all other options holder in frequency
Example: XT49S-20 40M
6] o] [m]
L ] | I— L 1
MODEL NUMBER LOAD CAPACITANCE PACKE FREQUENCY
XT46 = XT46C 18 =18 pF Tape and reel 4M = 4 MHz
XT36 = XT36C 20 =20 pF H=RF7 40M = 40 MHz
NL = series 100M = 100 MHz
to be specified by Bulk 12M288 = 12.288 MHz
customer A =B04 M is used as
(all models) decimal place

Example: XT36C-20 12M

holder in frequency




XT46C

Surface Mount Crystal

FEATURES

e Ultra-miniature size: 6.0 x 3.5 x 1.0 (mm)

e Seam sealing

Vishay Dale

Pb-free

e Ceramic package RoHS
COMPLIANT
e Emboss taping
¢ Reflow soldering
e Compliant to RoHS directive 2002/95/EC
This part is an ultra miniature package with size of
6.0 mm x 3.5 mm x 1.0 mm. With its ceramic base and metal
cover it provides the durability and reliability necessary for
strenuous process like infrared and vapor phase reflow.

STANDARD ELECTRICAL SPECIFICATIONS

PARAMETER SYMBOL CONDITION UNIT MIN. TYP. MAX.

Frequency range Fo MHz 10.000 30.000

Frequency tolerance AF/Fgo at 25 °C ppm - +30 -

Temperature stability Tc ref. to 25 °C ppm - +30 -

Operating temperature range Torr °C -10 - + 60

Storage temperature range Tsta °C -40 - + 85

Shunt capacitance Co pF - - 7

Load capacitance CL customer specified pF 10 - series

Insulation resistance Ir 100 Vpge MQ 500 - -

Drive level D uW - 10 100

Aging Fa at 25 °C, per year ppm -5 - +5

EQUIVALENT SERIES RESISTANCE (ESR) AND MODE OF VIBRATION (MODE)

FREQUENCY RANGE (MHz) | MAX. ESR (Q) MODE FREQUENCY RANGE (MHz) | MAX. ESR (Q) MODE
10.000 to 11.999 60 fundamental 19.000 to 19.999 40 fundamental
12.000 to 12.099 50 fundamental 20.000 to 29.999 35 fundamental
13.000 to 18.999 45 fundamental 30.000 30 fundamental

DIMENSIONS in inches [millimeters]

0.236 = 0.008
[6.0 = 0.2]
|
0.035 [0_9] VA m 0.055 [1.4]
‘ 0.043 [1.1
MARKING 0.138 + 0.008 10'089 5] fooaa .1
AREA [38.50.2] 0.035 [0.9] 0.055 [1.4]
1
0.055 0.(:55 0.077 | 0.094 | 0.077
[1.4] 0118+0.004  [1.4] [1.95] | [2:4] | [1.95]
‘ [3:0£0.10] Recommended Solder Pattern
I 1 0.039 = 0.4
| ozo01 Note
Pin #2 and pin #4 are connected through cover, in case
connected to GND. Frequency might be drifted.
e 0.236+0.008 |
[6.0 = 0.2]




XT46C

Vishay Dale

Surface Mount Crystal

ORDERING INFORMATION

XT46C -20

MODEL LOAD
blank = series
-20 = 20 pF standard
-32 =32 pF

25M

FREQUENCY/MHz

e4

JEDEC LEAD (Pb)-FREE
STANDARD

GLOBAL PART NUMBER

(2] [o]

1

LOAD

5 [ [0 [

MODEL

(4]

| —
PACKAGE
CODE

(2] [5] [m]

FREQUENCY

GLOBAL PART NUMBERING

NOEE @O

(4] [o] ]

| S—  — |
LOAD PACKAGE
MODEL NUMBER CAPACITANCE CODE OPTIONS FREQUENCY
XT9S = XT49S 18 =18 pF Tape and reel NA = no additional 4M = 4 MHz
XTOM = XT49M 20 =20 pF G = RF5 (XT9S) options 40M = 40 MHz
XTU1 = XTUM1 NL = series H = RF7 (XT9M) RR = extended 100M = 100 MHz
to be specified by temperature 12M288 = 12.288 MHz
customer Bulk of-40°Cto+85°C M is used as
A =B04 Contact factory for decimal place
(all models) all other options holder in frequency
Example: XT49S-20 40M
6] o] (]
L ] [ — L 1
MODEL NUMBER LOAD CAPACITANCE fovie FREQUENCY
XT46 = XT46C 18 =18 pF Tape and reel 4M = 4 MHz
XT36 = XT36C 20 =20 pF H = RF7 40M = 40 MHz
NL = series 100M = 100 MHz
to be specified by Bulk 12M288 = 12.288 MHz
customer A =B04 M is used as
(all models) decimal place

Example: XT36C-20 12M

holder in frequency
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