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ENDRICH CONNECTIVITY 
MODULE SUPPLIERS

	� Headphones & hearing aids
	� Smart watches
	� Smart glasses
	� Wireless thermostats
	� Wireless remote smart home

APPLICATIONS:

Shenzhen Feasycom Technology Co., Ltd.: 
	� Founded 2013 in Shenzhen 
	� Wide range of product lines for WiFi, RFID BLE Mesh, Audio and 
Direction finding
	� One-stop overall solution services
	� 24/7 technical support

Panasonic Industry Europe GmbH: 
	� Established in 1918 – European product & support 
	� Located in Lüneburg, Germany with production in Slovakia
	� Best support for WiFi, BLE mesh, audio and direction finding
	� Built to last: <1 ppm failure rate 

Neocortec A/S:
	� Based in Copenhagen – Denmark
	� Patented software protocol with no additional costs
	� Extremely reliable AD-HOC mesh network
	� Ultra-low power consumption & easy integration

Module Types: 
	� Bluetooth modules (Classic, LE up to v5.3)
	� WLAN modules (IEEE 802.11 , b, g, n, ac, ax) 
	� Bluetooth and WiFi combo modules
	� ISM band modules

Wireless data transfer like audio, video, control messages or monitoring 
the status of devices are all possible through different protocols in different 
wireless technologies. At endrich we provide the most important solutions for 
wearable applications and smart products.
We at endrich have a strong focus on smart and wearable products. 
The high demands of consumers are constantly changing, so products and 
ideas have to be constantly developed further. There are several limitations 
especially for smart products or wearables where special requirements 
are needed. These limitations may be just in size or form factor but can 
also be related to specific technologies or protocols or even partly or 
fully customized products. Our strong relations with our suppliers, coupled 
with our competence in logistics, enable us to take a holistic approach in 
delivering the best-fitting solutions. This, in turn, allows you to focus on your 
core strengths.
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2J Antennas, s.r.o.:
	� Located in Slovakia since 2002 
	� Up-to-date production facility and measurement chambers 
	� Competitive pricing & short delivery time 
	� Covering all common wireless technologies with > 500 antennas off the shelf

Inpaq Technology Co., Ltd.: 
	� Established in 1998 in Taiwan 
	� More than 5 Factories and 22 measurement chambers 
	� Deeply customized or standard solutions for antennas and WPC
	� Covering all common wireless technologies 

Antenna Types: 
	� Ceramic Patch 
	� Helix 
	� SMD type (Ceramic, LDS, FR4) 
	� External antennas (Screw mount, adhesive mount, magnetic mount, …)  
	� Metal stamp 
	� Flexible PCB type 
	� LDS customized with multiple technologies

Wireless Power Charging & NFC:
	� Coils
	� Coils + Ferrite
	� Coils + Ferrite + customized plastics molding

ENDRICH CONNECTIVITY 
ANTENNA SUPPLIERS
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ENDRICH CONNECTIVITY 
TIMINGS SUPPLIERS
SiTime Corporation:
	� Biggest MEMS oscillator manufacturer in the world
	� Head office in USA
	� Worldwide support
	� MEMS oscillators (XO, TCXO, OCXO)
	� MEMS RTC
	� Small footprint 1.2 mm2 CSP
	� Ultra-low power from <1 µA
	� Robust clocking solutions
	� Low jitter < 0.5 ps RMS

Ctizen Finedevice CO.,LTD.:
	� Headquarters in Japan
	� Crystal Units expert since 60+ years
	� Integrated production system from crystal chip to finished products in 
one house. (full production flow)
	� High precision up to ±5ppm
	� Small package down to 1.6 x 1mm
	� Broadest product portfolio of kHz / tuning fork quartzes
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ENDRICH CONNECTIVITY 
TIMINGS SUPPLIERS
Chequers Electronic (China) Ltd.:
	� Chequers Electronic (China) Ltd.:
	� Headquarters in Hong Kong
	� High quality quartzes, oscillators,                                  
resonators, duplexers and filters
	� Free samples and circuit design verification
	� Competitive pricing

Tai-Saw Technology Co., LTD.:
	� Headquarters Taiwan (est. 1997)
	� SAW, TC-SAW / BAW, FBAR devices:                                                       
RF filter, IF filter, resonator, duplexer, sensor
	� Oscillator : XO, VCO, VCTCXO, VCXO, TCXO, OCXO
	� Design, modeling, processing & handling, RF circuit design, RF testing

	� Local support   
	� Free consulting for best wireless technology selection
	� Rapid prototyping, layout review and measurements   
	� Standard products vs. customized solutions 
	� Holistic system solutions for wide range of products
	� Various Logistics arrangements possible  
	� Long lifecycles and high-quality standards  

Endrich is a trusted partner since 1976  

OUR BENEFITS:
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11SMX

11SMX STANDARD FREQUENCIESSTANDARD SPECIFICATIONS
Item Specifications

Package type 11SMX
Frequency range 24.000 MHz to 80.000 MHz
Frequency tolerance ±30 ppm at +25 C゚ ±3 C゚
Temperature stability (referred to +25 C゚) ±30 ppm over -20 C゚ to +70 C゚
Load capacitance (CL) 7 pF, Typical
Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 μW max. (10 μW for testing)
Aging ±5 ppm max. at +25 C゚ ±3 C゚ per year
Cut / Oscillation mode AT-Cut / Fundamental
Reflow condition 10 seconds max. at +250 C゚ ±10 C゚

PACKAGE DATA
Package 11SMXItem

Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

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

RoHS Compliant (Pb-free)

Frequency 
MHz Frequency Designator

Max. Equivalent
Series Resistance

Ohms (Ω) ESR
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
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<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
Example

SMI Part No. Package Circuit Calibration Condition Frequency

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

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

STANDARD SMD CRYSTALS
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TYPICAL TEMPERATURE CHARACTERISTICS
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11SMX

0.0018 gm (wt.)

 Actual size
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J

4.0±0.1

TAPE SPECIFICATIONS

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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53SMX FAMILY

53SMX STANDARD FREQUENCIES

Frequency 
MHz

Frequency
Designator

Max. 
Equivalent 

Series
Resistance 

Ohms (Ω) ESR
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 

Ohms (Ω) ESR
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 

Ohms (Ω) ESR
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 Specifications
Package type 53SMX(B) 53SMX(C) 53SMX(D)
Frequency range 10.0 MHz to 300.0 MHz 8.0 MHz to 60.0 MHz 8.0 MHz to 50.0 MHz

Frequency tolerance ±50 ppm at +25 C゚ ±3 C゚
Temperature stability (referred to +25 C゚) ±50 ppm over -20 C゚ to +70 C゚
Load capacitance (CL) 14 pF, Typical
Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 μW max. (10 μW for testing)
Aging ±5 ppm max. at +25 C゚ ±3 C゚ 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
Reflow condition 10 seconds max. at +250 C゚ ±10 C゚

STANDARD SPECIFICATIONS

Package 53SMX(B) 53SMX(C) 53SMX(D)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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TYPICAL TEMPERATURE CHARACTERISTICS
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53SMX(B)

0.0238 gm (wt.)

 Actual size

53SMX(C)

0.0413 gm (wt.)

 Actual size

53SMX(D)

0.0564 gm (wt.)

 Actual size
2.0±0.1

FB
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M
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0.1∅1.5 +0.1-0

J
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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

53SMX(B)

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

53SMX(C)

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

53SMX(D)

53SMX(C)
3.8

2.4

1.8

SOLDERING PATTERN
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53SMX(B) & 53SMX(D)
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53SMX FAMILY

53SMX STANDARD FREQUENCIES

Frequency 
MHz

Frequency
Designator

Max. 
Equivalent 

Series
Resistance 

Ohms (Ω) ESR
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 

Ohms (Ω) ESR
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 

Ohms (Ω) ESR
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 Specifications
Package type 53SMX(B) 53SMX(C) 53SMX(D)
Frequency range 10.0 MHz to 300.0 MHz 8.0 MHz to 60.0 MHz 8.0 MHz to 50.0 MHz

Frequency tolerance ±50 ppm at +25 C゚ ±3 C゚
Temperature stability (referred to +25 C゚) ±50 ppm over -20 C゚ to +70 C゚
Load capacitance (CL) 14 pF, Typical
Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 μW max. (10 μW for testing)
Aging ±5 ppm max. at +25 C゚ ±3 C゚ 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
Reflow condition 10 seconds max. at +250 C゚ ±10 C゚

STANDARD SPECIFICATIONS

Package 53SMX(B) 53SMX(C) 53SMX(D)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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Height(H)
1.3 mm max.
1.1 mm max.

<Top View>
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TYPICAL TEMPERATURE CHARACTERISTICS
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<#2 & #4 : NC>

53SMX(B)

0.0238 gm (wt.)

 Actual size

53SMX(C)

0.0413 gm (wt.)

 Actual size

53SMX(D)

0.0564 gm (wt.)

 Actual size
2.0±0.1

FB
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D
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L

1.7
5±

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
5.4 3.5 12.0 5.5 8.0 1.6 0.25 1.0 180 1000pcs

53SMX(B)

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

53SMX(C)

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

53SMX(D)

53SMX(C)
3.8

2.4

1.8

SOLDERING PATTERN

3.7

2.2

1.6

1.3

53SMX(B) & 53SMX(D)

SMI INC.:
	� Head office in Japan
	� Specialized in crystal quartzes and oscillators


