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Electromechanical and electronic  
components that ease the transition to 
higher data rates, increased protection 
and smaller packaging
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Standards

GROUNDING

Solder Pads 1 • • N/A

Spring Fingers - PCB Grounding Contacts 1 • • • N/A

Spring Probes 1 • • • N/A

POWER

Battery Connectors 10 • • N/A

INTERNAL INTERCONNECT

0.8mm Free Height (FH) Board-to-Board Connectors 0.5 • • N/A

AMP CT & Mini CT Wire-to-Board Connectors 4 • • N/A

AMPMODU 50/50 Grid Board-to-Board & Wire-to-Board Conn. 0.5 • • • UL, CSA

AMPMODU System 50 Board-to-Board & Wire-to-Board Conn. 3 • • • UL, CSA

Card Edge Connectors for PCI Express Applications 1.1 • • MIL-STD-202*

Economy Power (EP) 2.5 Wire-to-Board Connectors 4.5 • • UL, CSA

Flexible Printed Circuit (FPC) Connectors 1 • • • N/A

Grace Inertia Wire-Applied Connectors 7 • • UL, CSA

LCD Coaxial Embedded Display Interface (LCEDI) Conn. 1 • • • • VESA*

M.2 NGFF 0.5 • • Industry*

M8/M12 I/O Connector Systems 5 • • • • UL, CSA

Micro MATE-N-LOK Wire-Applied Connectors 5 • • UL, CSA, VDE

Mini-Universal MATE-N-LOK Wire-Applied Connectors 11.2 • • UL, CSA, VDE (250 V Max)

Signal Double Lock Wire-Applied Connectors 3 • • UL, CSA, VDE

Sockets N/A • • UL

Wire-to-Board High Performance Interconnects (HPI) 1-3 • • • N/A

INPUT/OUTPUT (I/O)

Cable Assemblies N/A • • • • UL, CSA, VDE

CHAMP Docking Series I/O Connectors 0.3 • • • • • Mobile, Tablet*

Connectors for HDMI Standards N/A • • • HDMI*

Industrial Ethernet Products 0.5 • • • • UL, CSA, ODVA Ethernet/IP, Profinet, CC-Link IE*

Micro USB Connectors N/A • • Industry*

Products Designed for DisplayPort Standard N/A • • • VESA*

RJ45 Modular Jacks & Plugs 1.5 • • • • • RU, UL, CSA, TIA-1096-A*

RJ point five Connector Systems 0.5 • • • • • N/A

USB 2.0 Connectors 0.5 • • Industry*

USB 3.0 Connectors 0.9 • • Industry*

USB Stacked 3.0 Connectors 0.9 • • Industry*

RF

Antenna Products N/A • N/A

Switching Coax Connectors 0.5 • • • • • ETSI*

CARD

Connectors for Micro Secure Digital (SD) 0.5 • • • • SDA*

Connectors for Secure Digital (SD) Memory Cards 0.5 • • • • SDA*

Serial ATA (SATA) 1.27 • • • Industry*

SIM Card Connectors 0.5 • • • ETSI*

CIRCUIT MANAGEMENT

Cable ID Labels N/A UL 969

Circuit Protection Devices N/A • N/A

Force Guided Relays 8 UL, VDE, TUV, CQC, Industry*

Precision Resistors N/A N/A

Pressure Sensitive Adhesive Labels N/A UL, CSA, Mil, Industry*

Signal Relays 2 UL, VDE, TUV, CQC, Industry*

Slide Switches 3 • N/A

Tactile Switches 50 • N/A

SENSORS

Humidity Sensors N/A • N/A

Piezo Film Sensors N/A • N/A

Position Sensors N/A • N/A

Pressure Sensors N/A • N/A

Temperature Sensors N/A • N/A

Vibration Sensors  N/A • • N/A

UL  – Underwriters Laboratories Listed
RU  – Recognized Under
CSA  – Canadian Standards Association

DESIGN 
NAVIGATOR

*  Industry / Mil – Meets product specific industry standards or Mil specs 
(see product page on te.com for more detail)
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http://www.te.com/catalog/products/en?q=mobile+phone/smart+pad
http://www.te.com/catalog/minf/en/826
http://www.te.com/catalog/cinf/en/c/16237/1694
http://www.te.com/catalog/minf/en/353
http://www.te.com/usa-en/products/connectors/pcb-connectors/board-to-board-connectors/intersection/free-height-connectors.html?tab=pgp-story
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http://www.te.com/catalog/minf/en/427?BML=10576,17744,17751
http://www.te.com/catalog/minf/en/718?BML=10576,17560,17536,17533,17723
http://www.te.com/catalog/minf/en/311
http://www.te.com/catalog/minf/en/892
http://www.te.com/catalog/minf/en/759
http://www.te.com/catalog/minf/en/869
http://www.te.com/usa-en/products/connectors/input-output-connectors/circular-i-o/intersection/m8m12.html?tab=pgp-story
http://www.te.com/catalog/minf/en/667?MRID=47999&BML=10000-L,23305
http://www.te.com/catalog/minf/en/644?MRID=47880&BML=10576,17560,17584,17579,17761
http://www.te.com/catalog/minf/en/873
http://www.te.com/catalog/menu/en/17782?BML=10576,17578
http://www.te.com/catalog/minf/en/609
http://www.te.com/catalog/cable-assemblies/menu/en/23026?BML=10576
http://www.te.com/catalog/minf/en/816?BML=10576,17560,17536,17746,17749
http://www.te.com/catalog/minf/en/88?s_cid=cis_channel_te_hmp_dis_201227RSGSESDUS
http://www.te.com/catalog/minf/en/770?BML=10576,17560,17553,17683
http://www.te.com/catalog/minf/en/401?MRID=28355&BML=10576,17560,17553,17559,17770
http://www.te.com/catalog/minf/en/575
http://www.te.com/usa-en/products/connectors/input-output-connectors/rectangular-i-o/modular-jacks-plugs/modular-jack-plug-accessories/modular-jack-plug-adapters.html?tab=pgp-story
http://www.te.com/usa-en/products/connectors/input-output-connectors/rectangular-i-o/modular-jacks-plugs/rj-point-five-connectors.html?tab=pgp-story
http://www.te.com/catalog/minf/en/401?MRID=28355&BML=10576,17560,17553,17559,17770
http://www.te.com/catalog/minf/en/795
http://www.te.com/catalog/minf/en/795
http://www.te.com/catalog/minf/en/158
http://www.te.com/usa-en/products/connectors/rf-coax-connectors/rf-connectors.html
http://www.te.com/catalog/minf/en/610
http://www.te.com/catalog/minf/en/610
http://www.te.com/catalog/minf/en/46
http://www.te.com/catalog/minf/en/870
http://www.te.com/usa-en/products/identification-labeling/cable-wire-id/intersection/identsolutions-wire-cable-id.html?tab=pgp-story
http://www.te.com/en/products/circuit-protection.html
http://www.te.com/catalog/relays/menu/en/16453?bml=10576,16354
http://www.te.com/catalog/passive/resistors/menu/en/16368?BML=10576,16366
http://www.te.com/catalog/lablels-identification/pressure-sensitive-adhesive/menu/en/23687?BML=10576,12933
http://www.te.com/catalog/relays/menu/en/16453?bml=10576,16354
http://www.te.com/catalog/switches-knobs/menu/en/13873?bml=10576%2c16354
http://www.te.com/catalog/switches-knobs/menu/en/13873?bml=10576%2c16354
http://www.te.com/usa-en/products/sensors/humidity-sensors.html
http://www.te.com/usa-en/products/sensors/piezo-film-sensors.html
http://www.te.com/usa-en/products/sensors/position-sensors.html#/position-sensors.html?tab=pgp-story
http://www.te.com/usa-en/products/sensors/pressure-sensors.html?tab=pgp-story#/pressure-sensors.html?tab=pgp-story
http://www.te.com/usa-en/products/sensors/temperature-sensors.html
http://www.te.com/usa-en/products/sensors/vibration-sensors.html
http://www.meas-spec.com/consumer-goods/consumer-electronics.aspx
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TE offers solutions for your space-saving design needs.
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Sensors

Products within each component type can be applied to small devices across various industries.
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Featured Products
Spring Fingers - PCB Grounding Contacts
•    Gain design versatility with small footprint  

•    Eliminate the cost of specialized equipment with a design 
utilizing standard equipment for soldering and pick-and-place

•    Allow for quick design changes with a common footprint

1
Website

Quick Reference Guide

Video

Battery Connectors
•    Save space with low profile design
•    Quick charge capability with high current capacity
•  Battery to board design flexibility with multi-directional   
 mating

2
Website

Quick Reference Guide 

AMPMODU System 50 Board-to-Board & Wire-to-Board Connectors
•    Save board space with high density ribbon cable connector design
•    Achieve high vibration performance and reliability with 
 integral latch locking to shrouded headers 
•    Support PC board processing and drainage with high 
 temperature housings and stand-offs

Website

Catalog

Quick Reference Guide

3

Sockets
•   Quick and easy replacement of central processing units 
    (CPU’s) without soldering
•   Ensure a secure fit with automated socket placement during 
    product manufacturing
•    Compliant with environmental regulations and withstands lead-

free process temperatures

3
Website I

Website II

Micro MATE-N-LOK Wire-Applied Connectors
•   Maximize board space with single and dual row, vertical and right 
    angle configurations
•   Prevent accidental unmating in high vibration applications with 
    positive latches
•   Accommodate wire sizes from 30 to 20 AWG with a broad range 
    of crimp, snap-in, pin and receptacle contacts

3
Website

Quick Reference Guide

Data Sheet

LCD Coaxial Embedded Display Interface (LCEDI)Connectors
•   Minimize overall package size with low profile design
• Improve retention with full lock mechanism and pull bar 
   option
•   Standardize inventory due to intermateablilty with I-PEX  

CABLINE-VS series 

3
Website

Quick Reference Guide

Website

Quick Reference Guide

Product Presentation

Video

M.2 (NGFF)
•   Support enhanced data rates, including PCI Express 3.0, SATA 3.0 
    and USB 3.0
•   Save more than 20% PCB real estate compared to the PCle Mini 
    Card
•   Provide a range of profile heights to meet design needs

3

http://www.te.com/catalog/minf/en/826
http://documents.tycoelectronics.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=6-1773460-8_Spring_Fingers&DocType=DS&DocLang=EN
http://www.te.com/usa-en/videos/consumer/scalable-spring-fingers.html
http://www.te.com/catalog/minf/en/353
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=ENG_1-1773839-4_PC_Battery_Connector&DocType=DS&DocLang=EN
http://www.te.com/usa-en/products/connectors/pcb-connectors/intersection/AMPMODU/ampmodusystem50.html#/ampmodusystem50.html?tab=pgp-story
http://documents.tycoelectronics.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1307819_SECTION_3AND4&DocType=CS&DocLang=EN
http://documents.tycoelectronics.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=9-1773462-2_AMPMODU_SYSTEM50&DocType=DS&DocLang=EN
http://www.te.com/catalog/connectors/memory-chip-sockets/menu/en/17578?bml=10576,17560
http://www.te.com/catalog/minf/en/487
http://www.te.com/catalog/minf/en/667
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1773458-4_MICRO_MATE_N_LOK&DocType=DS&DocLang=EN
http://documents.tycoelectronics.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=8-1773450-8_LOW_PROFILE_M-N-L&DocType=DS&DocLang=EN
http://www.te.com/catalog/minf/en/759
http://documents.tycoelectronics.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=7-1773457-2_LCEDI/LCEDI_SR&DocType=DS&DocLang=EN
http://www.te.com/catalog/minf/en/869
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1-1773702-1NGFFQRG-EN&DocType=DS&DocLang=EN
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=NGFF_Presentation&DocType=DS&DocLang=EN
http://link.brightcove.com/services/player/bcpid1701094707001?bckey=AQ~~,AAABNbwiBqk~,uKJgjFOOWvE2u421v_Dxd00etCgal8aR&bctid=2378410319001
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AMPMODU System 50 Board-to-Board & Wire-to-Board Connectors
•  Save board space with high density ribbon cable connector design
•  Achieve high vibration performance and reliability with 

integral latch locking to shrouded headers 
•  Support PC board processing and drainage with high 

temperature housings and stand-offs

Switching Coax Connectors
• Save space with ultra-low profile design
• Improve interconnection reliability with high force contacts
•  Support today’s faster and more efficient applications with

improved data rates

5
Website I

Website II

Catalog

SIM Card Connectors
• Meet unique design requirements with large portfolio
    covering several styles and card sizes 
• Improve applied cost with fully-automated processing
• Gain support across all regions with global manufacturing

footprint

6
Website 

Quick Reference Guide

Precision Resistors
• Maintain long term application stability in ultra-low
    temperature conditions
• Minimize electronic noise with thin film precision resistor

design
• Reduce inventory cost with lead-time and packaging flexibility

7
Website I

Catalog

Tactile Switches
• Achieve system longevity with extended lifecycle design
•  Prevent potential liquid or particle contamination with IP67

sealed design
•  Save space with ultra-low profile design

7
Website 

Catalog I

Catalog II

eLearning Module

Featured Products

Circuit Protection Devices
•  Help protect sensitive electronics from overcurrent and

overvoltage events
•  Achieve protection requirements and equipment compliance with

regulatory safety certifications such as UL, IEC, TIA & ITU-T
•  Help protect against thermal runaway damage caused by component

failure, overcharging or short circuit

7
Website  

eLearning Module

Sensors 
•  Help enable space and energy savings with compact designs

featuring low power consumption
•  Ensure reliable operation for critical applications with accurate

readings
•  Improve efficiency for precise feedback and control with fast

response times

8
Website 

Waterproof IPX8 Micro USB Connector
•  Prevent intrusion of water and other particulate materials with

IP68 sealing protection 
•  Provide improved signal separation and enhanced mechanical

stability with staggered contact design
•  Offer the lowest profile product integrating a metal shield and

waterproof structure into one piece

Website 

4

http://www.te.com/usa-en/products/connectors/rf-coax-connectors/rf-connectors.html
http://www.te.com/catalog/minf/en/119
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1307191_Switching_Coax_Connectors&DocType=CS&DocLang=English&s_cid=1046
http://www.te.com/catalog/minf/en/870
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=2_1773464_0_SIM_QRG&DocType=DS&DocLang=EN
http://www.te.com/catalog/passive/resistors/menu/en/16368?BML=10576,16366
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1773442-9_Passive_Components_Resistors&DocType=CS&DocLang=English&s_cid=1046
http://www.te.com/catalog/minf/en/36
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=8-1773450-9_SWITCHES_CATALOG&DocType=CS&DocLang=EN
http://www.te.com/commerce/DocumentDelivery/DDEController?Action=showdoc&DocId=Catalog+Section%7F1308111-1_SWITCHES_CORE_PROGRAM_CATALOG%7F0308%7Fpdf%7FEnglish%7FENG_CS_1308111-1_SWITCHES_CORE_PROGRAM_CATALOG_0308.pdf%7F147873-2
http://www.te.com/training/switches/launch.html
http://www.te.com/en/products/circuit-protection.html
https://go.bluevolt.com/Tyco/CoBrandTemplate/Login.aspx?ReturnUrl=http%3a%2f%2fgo.bluevolt.com%2fCoBrandTemplate%2fCourseDetail.aspx%3fBrand%3dTyco%26CourseInstanceID%3d14389%26PreventRedirectLoop%3dTrue
http://www.te.com/en/products/sensors.html
http://www.te.com/catalog/minf/en/968


LET’S CONNECT
TE Connectivity (TE) is on the cutting edge of technology innovation and a world leader in connectivity 

with more than 50 years of experience. TE has an extensive understanding of electromechanical and 

electronic components providing solutions in support of designs with space constraints. This solutions 

guide will allow you to easily select the components required for small devices, while providing access 

to additional online information through TE.com. TE’s advanced technology in product development 

can help ease the transition to higher data rates, increased protection and smaller packaging with our 

industry leading components.

Technical Support 
te.com/support-center
Australia +86 400-820-6015

Austria  +43 1-9056-0

Belgium  +31 73-6246999

Brazil  +55 11-2103-6000

China  +86 400-820-6015

Czech Republic  +42 02-7201-1103

Denmark  +46 8-5072-5000

Estonia  +37 2677-8673

Finland  +46 8-5072-5000

France  +33 1-34-20-8686

Germany  +49 6151-607-1999

Greece  +97 1-4-347-0226

Holland  +31 73-6246999

Hungary  +36 1-2892040

India  +86 400-820-6015

Ireland  +1 800-882-391

Italy  +39 011-4012111

Japan  +044-844-8052

Korea  +02-3415-4607

Latvia  +37 2-6778-673

Lithuania  +37 037426900

Luxembourg  +31 73-6246999

Netherlands  +31 73-6246999

New Zealand  +86 400-820-6015

Norway  +46 8-5072-5000

Poland  +48 22-4576750

Portugal  +34 91-6630420

Russia  +74 95-790-790-2200

Slovakia  +42 02-720-11102

Slovenia  +38 615-602-132

South Africa  +97 150-457-0806

Spain  +34 932-910-330

Sweden  +46 8-5072-5000

Switzerland  +41 71-447-0447

Taiwan  +86 400-820-6015

Turkey  +90 212-282-6053

United Kingdom  +44 0800-267666

United States  800-522-6752 
of America  

te.com
© 2015 TE Connectivity Ltd. family of companies. All Rights Reserved. 

2-1773465-2  CIS  CM  04/2015

AMP, AMPMODU, CHAMP, CROWN LINE, MATE-N-LOK, PolySwitch, PolyZen, RAPID LOCK, RJ point five,  
TE Connectivity and TE connectivity (logo) are trademarks.  
DisplayPort is a trademark of the Video Electronics Standards Association.
HDMI is a trademark of HDMI Licensing, LLC.
I-PEX CABLINE®-VS is a trademark of I-PEX CO., LTD.
PCI Express is a trademark of PCI-SIG.

Other logos, product and Company names mentioned herein may be trademarks of their respective owners.

While TE has made every reasonable effort to ensure the accuracy of the information in this brochure, TE does not guarantee that it is error-free, nor does TE make any other representa-
tion, warranty or guarantee that the information is accurate, correct, reliable or current.  
TE reserves the right to make any adjustments to the information contained herein at any time without notice. TE expressly disclaims all implied warranties regarding the information con-
tained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular purpose. The dimensions in this brochure are for reference purposes only and 
are subject to change without notice. Specifications are subject to change without notice. Consult TE for the latest dimensions and design specifications.
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SMART CONNECTIVITY SOLUTIONS  
ENABLE THE WEARABLE REVOLUTION

Samir Vasavda, Field Application Engineer 
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SMART CONNECTIVITY SOLUTIONS  
ENABLE THE WEARABLE REVOLUTION 

 
 
 

 

Heart rate, calories burned, number of hours of sleep, number of steps taken - If you are an engineer, 
a gadget lover or a data driven person who wants to live a healthy life, you may already be using Nike 
FuelBand, Jawbone Up or a Fitbit type of device to track your activity level. You have probably heard 
the news about Facebook paying $2 billion to buy an augmented reality company called Oculus, and 
Intel spending more than $100 million to buy Basis, which is a company that makes a watch that tracks 
your heart rate, speed, sleep and other parameters. Google Glass is already in the hands of many 
developers, and Google has announced Android wear. Samsung has a second version of the Galaxy 
Gear watch. Apple recently announced a smart watch (Apple Watch) that will ship in early 2015. 
Motorola has already released their smart watch Moto 360 just recently. How about a Pebble watch? 
Microsoft Band is a new wearable device which will compete with others in the market.  

 

 

 

The Era of Smart Wearables is Coming 
The world of technology is going through another transformation. We went from mainframes to desktop PCs in about two 
decades, from desktops to laptop PCs in a decade or so, and from laptops to smartphones and tablets in less than a decade. 
Another revolution is brewing, and it will most likely take less than a decade to happen. It’s the smart wearables that are          
always connected. Dr. Mudhafar Hassan-Ali, leading the product development of wearables at TE Connectivity (TE), said,             
“Connectivity is the name of the game.” TE’s Menlo Park campus has an entire team dedicated to develop solutions         
specifically for wearable products. 

 

Special Connectivity Solutions are Enablers 
Connectivity solutions will enable the consumer electronics developers to make wearables. Let’s talk about external connectivity 
for power and data. Standard connectors may not fit into wearables due to size, aesthetics and technology. Eyewear needs to 
be thin, lightweight and aesthetically pleasing. A watch or any other wearable often must meet the same criteria. From a 
technology standpoint, customers want hermetically sealed devices so they can perform well under water or can resist sweat, 
dust and other foreign objects. To make this feasible, users want devices with no holes or minimum openings. Contactless 
solutions can address these issues. 

Real estate is also a huge challenge. Eyewear or any other wearables are designed with minimum space for other non-essential 
functions.  To address these challenges, key connectivity industry players are designing solutions for wireless power-charging 
and contactless data transmission. 

 

Wireless Power 
Technology experts are seeing a trend of “increased sensing.” There will either be more functionality in the same space or the 
same functionality in a smaller form factor. Thus, providing power is a huge challenge as well as an opportunity. 

 

“Get ready for the wearables onslaught.” 
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Wireless power is based on resonant inductive coupling. This point has encouraged the creation of multiple standards consortia. 
A consortium called Wireless Power consortium (WPC) is working on a Qi (taken from Chinese word for natural energy and 
pronounced “Chi”) standard. Another consortium called Alliance for Wireless Power and Power Manage Alliance (A4WP), which 
now has joined by Power Matter Alliance (PMA). 

There are two main hurdles to overcome in wireless charging. The first is charging from a distance where devices are not tightly 
coupled. Therefore, the goal is to achieve spatial freedom. The second challenge is the design of the coil (inductor or antenna) 
and how to make it fit inside the tiny and complex-shaped devices.  

A combination of better battery technologies (flexible, thinner, lighter, faster) and power “harvesting” whether it is using solar, 
mechanical movement, body heat or other means is being looked at by startups and established companies in Silicon Valley  
and other places around the world. 

    

Contactless Data 
Contactless data is done using electromagnetic radiation. It requires close proximity between the cable and the device. It is also 
referred to as short-range communication and is done at extra high frequency (EHF) at 60 GHz band using the ISM (industrial, 
scientific and medical) bands, a non-licensed spectrum. It is used to penetrate plastic and is compatible with USB, VESA and 
SATA standards. The challenges are high power requirements and a need for intelligence to wake up and sleep. It also requires 
RF expertise for robustness, low electromagnetic interference (EMI) and regulatory compliance such as Federal 
Communications Commission (FCC) compliance. 

 

Antennas 
For external input/output (I/O) components, antennas have played a big role in providing 
freedom from wires for connectivity. Almost everything is becoming mobile. For example, 
one of the largest global antenna suppliers ships more than 500 million antennas every 
year. In the wearable space, the challenge is the shape and size of antennas, which are 
becoming smaller and more complex. 

The solution is to make antennas using traditional methods as well as technologies like MID (molded interconnect devices) and 
LDS (laser direct structuring) for 3D antennas.  

Some new antennas are designed using multiple protocols, i.e., LTE, Bluetooth and Wi-Fi, among others. The antennas can be 
either multi-band or tunable. The frequencies can be: 

For WLAN / WWAN / Voice  

• 802.11 (a/b/g/n): 2400 - 2483.5 & 4900 - 5875 MHz 

• LTE: 700 – 3700 MHz, multiband, Metaspan antenna technology 

• GSM/UMTS: 850 – 2170 MHz, single and multiband 

• WiMax: 2300 – 3800 MHz 

Others 

• ISM 900/ZigBee: 902 - 928 MHz 

• Bluetooth wireless technology: 2400 - 2483.5 MHz 

• ZigBee: 2400 - 2483.5 MHz  

• UWB: 3168 - 10560 MHz 

• Global Navigation Satellite Systems (GNSS): GPS 1565 - 1585 MHz & Glonass 

• DVB-H: 1670 - 1675 MHz 

• NFC: 13.56 MHz 

FCC and other agency regulatory compliance is a must.   
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TE has antenna development lab in Aptos, California, close to Silicon Valley, where unique and customized antenna solutions 
can be designed, developed and tested. The lab has engineering expertise and resources needed to make quick prototypes and 
changes to suit customer needs. TE also has facilities in Harrisburg-US, Taiwan, Japan, South Korea and China, which includes 
7 RF chambers, CST and HSS simulation facilities. 

 

Other Connectivity Components 
For connecting multiple PCBs (rigid and flexible), board-to-board connectors 
are getting smaller, with the smaller pitches reaching 0.35 mm. Current can 
range from 1.5A for power and 0.3A for signal. Retention force can be as 
high as 10N while insertion force can be 15N max.  

Board-to-flex connectors are very useful for devices with height constraints.   

As mobile device complexity and functionality increase, there is a growing need for 
thinner devices with multiple antennas, higher data rates and increased operating 
frequencies. 

EMI shields are stamped one- and two-piece metal cages that help provide isolation of 
board-level components, minimize crosstalk and reduce EMI susceptibility without 
impacting system speed. 

 

For charging, docking and grounding, pogo pins are used because of their 
excellent reliability and durability in a small form factor.  

Spring fingers are used for grounding to prevent EMI noise and static and 
isolation from vibrations. 

A large portfolio of the widest variety of spring fingers is available with 
different heights ranging from 0.8 mm to 4.3 mm. They can be used with a 
low force of 0.2N – 1.0 N.  

 

 

SIM-card connectors could become an essential part of wearable devices, such as mini-SIM 
(2FF), micro-SIM (3FF), and combined micro-SIM and micro-SD connectors. 

The future is bright for smart wearables. Unique interconnect product offerings from leading 
industry players will certainly help this exciting revolution. 

 

 

 

 

 

 

 

    

 

Samir Vasavda is a field application engineer for TE Connectivity Ltd. and is based in Menlo Park, California.                        
He holds four U.S. patents and is a mechanical engineer educated at the University of North Carolina, Charlotte. 
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FOR MORE INFORMATION: 

TE Connectivity Technical Support Center 
USA: +1 (800) 522-6752 
Canada: +1 (905) 475-6222 
Mexico: +52 (0) 55-1106-0800 
Latin/South America: +54 (0) 11-4733-2200 
Germany: +49 (0) 6251-133-1999 
UK: +44 (0) 800-267666 
France: +33 (0) 1-3420-8686 
Netherlands: +31 (0) 73-6246-999 
China: +86 (0) 400-820-6015 

For other country numbers, go to te.com/supportcenter 

te.com 

© 2015 TE Connectivity Ltd. All Rights Reserved. 
[DOCUMENT # 1-1773856-4] 
TE, TE Connectivity and the TE connectivity (logo) are trademarks. Other logos, product and/or company names might be trademarks of their respective 
owners.  

While TE has made every reasonable effort to ensure the accuracy of the information in this brochure, TE does not guarantee that it is error-free, nor 
does TE make any other representation, warranty or guarantee that the information is accurate, correct, reliable or current reserves the right to make any 
adjustments to the information contained herein at any time without notice. TE expressly disclaims all implied warranties regarding the information 
contained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular purpose. The dimensions in this catalog 
are for reference purposes only and are subject to change without notice. Specifications are subject to change without notice. Consult TE for the latest 
dimensions and design specifications. 
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BROAD SPRING FINGER PORTFOLIO 
AND SCALABILITY

Spring fingers are small metal-formed parts that can conduct signal or 
power from one component to another and provide grounding to 
reduce EMI noise. Even though small in size, spring fingers need to 
be mechanically and electrically designed to handle robust 
applications. These applications range from mobile devices, personal 
computing and industrial devices, to home electronics and wearables. 
Spring fingers come in various sizes and working ranges that can be 
selected based on specific application requirements.  

Box and C are standard flat contact types which provide simple 
cantilever spring shapes that can be used in grounding and shielding 
applications. The ultra low profile type has a Y-shaped spring profile 
designed to fit into low mated height applications, specifically antenna 
feeds, and the pre-loaded and pre-loaded scalable types have highly 
engineered geometry to handle high-speed manufacturing and more 
complex applications. 

Construction and Manufacturing 
Spring fingers are manufactured from spring steel or copper alloy base materials. 
Spring steel and copper alloy both provide unique mechanical and electrical properties. 
For applications where value is more important than performance, spring fingers made 
from spring steel can help meet this objective. For applications where performance is more 
important, spring fingers made from copper alloy offer increased conductivity and 
mechanical performance compared to spring steel. Spring fingers are typically 
manufactured in advanced, automated manufacturing lines that produce dimensionally 
stable and highly reliable spring fingers.  

Key Features and Benefits 
Scalable spring fingers share a common soldering footprint. This common footprint across a spring finger product family allows 
for easy change-out from one working height to another without the need to resize the soldering footprint or move surrounding 
components on the printed circuit board (PCB) to make space. This commonality minimizes the need to modify PCB design and 
layout when an application requires a change in working height, saving time and money. The pre-loaded cantilever beam feature 
increases normal force by 0.2N over a similar cantilever beam that is not pre-loaded. 

Spring Finger Types 

Standard Flat Contact 

Pre-Loaded 

Pre-Loaded Scalable 

Ultra Low Profile 



DATA AND DEVICES /// BROAD SPRING FINGER PORTFOLIO AND SCALABILITY PAGE 3 

Spring Finger Design Features 

Scalability in Height with Common Footprint 

Dimpled mating surface 

Rounded tip to minimize snagging 

Hole for increased soldering strength 

Side walls for pre-loaded support 
and protection of cantilever beam

Pre-loaded cantilever beam 

Pick and place surface 

Formed feature to avoid solder wicking 
and to enhance cantilever pivot

H = 3.40 mm 

H = 3.00 mm 

H = 2.60 mm 

H = 2.15 mm 

H = 1.80 mm 

H = 1.24 mm 

1551576-5 

1551575-5 

1551574-5 

1551573-5 

1551572-5 

1551631-5 

 Scalable Heights Common Soldering Footprint 
 

  1.41

SOLDER 
 AREA

  3.26
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Enhanced side walls, as shown in the spring finger product family illustration below, provide protection against operator handling 
and help prevent over-deflection of the spring in the application. This key design feature helps maintain the spring geometry 
through manufacturing and application environments. 

TE Part Number Effective Height 
(mm) Height (mm) 

#1 2108693-4 0.65-0.875 1.1 

#2 2108610-5 0.8-1.1 1.4 

#3 2108611-5 1.1-1.4 1.7 

#4 2108612-5 1.4-1.75 2.05 

#5 2108613-5 1.6-2.0 2.4 

#6 2108614-5 1.9-2.3 2.7 

#7 2108609-5 2.2-2.6 3.0 

 #1  #2  #3  #4  #5  #6  #7

Height / Force Diagram 

H
ei

gh
t (

m
m

) 

Force (N) 

H=3.4 
H=3.0 
H=2.6 
H=2.15 
H=1.8 
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In applications that require transmitting radio frequency (RF) signals from an antenna carrier to the PCB, it is critical that the 
conductive path remains consistent throughout the entire working range of the spring. Depending on the spring finger design, 
the cantilever spring may touch supporting side walls or the pre-loaded geometry throughout the working range of the spring. In 
this case, the electrical path may short to the side walls or the pre-loaded geometry, which changes the RF signal path and 
could change the RF signals.  

To minimize shorting issues, select spring fingers for RF signal application carefully. Spring finger design features, such as the 
clearance between the cantilever spring and side walls, must be adequate to help ensure that the cantilever spring does not 
short to side walls during deflection, electrically disconnect from the pre-loaded geometry, or bottom out at the application 
working range. (See illustration below.) 

 

 

 

 

 

 

 

 

 

 

The non-pre-loaded spring designs shown below offer a large clearance between the cantilever spring and side walls that avoids 
potential shorting paths. These designs helps ensure a consistent conductive path over the working range of the spring, such as 
typically needed for RF antenna applications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Uncompressed Spring  Compressed Spring

At working height, the cantilever spring avoids shorting to 
the pre-loaded geometry or side walls and bottoming out. 

 Type A  Type B  Type C

For working height between 
0.4mm and 1.1mm 

For working height between                   
1.1mm and 2.5mm 

For working height between 
2.5mm and 5.0mm 
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P/N Type Height (mm) Effective Height (mm) 

2199248-4 A 1.0 0.4 to .08 

2199248-5 A 1.3 0.5 to 1.1 

2199248-6 A 1.6 0.8 to 1.4 

2199249-3 B 2.0 1.1 to 1.8 

2199249-4 B 2.3 1.4 to 2.1 

3-2199250-2 C 2.9 2.0 to 2.7 

3-2199250-3 C 3.2 2.3 to 3.0 

3-2199250-4 C 3.6 2.6 to 3.3 

3-2199250-5 C 3.8 2.9 to 3.6 

Today’s customers demand portable consumer products that are smaller, thinner, and lighter but which offer increased 
functionality and performance. PCB space is becoming much more limited due to the higher component density required to 
deliver increased end use product functionality. As a result, component footprint, versatility, and performance will be key 
selection criteria for these applications. TE Connectivity offers a broad spring finger portfolio with a wide range of types and 
sizes to meet a diverse range of application requirements.  

Visit www.te.com/products/spring-fingers for more information, products, and availability.
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FOR MORE INFORMATION: 

TE Connectivity Technical Support Center 
USA: +1 (800) 522-6752 
Canada: +1 (905) 475-6222 
Mexico: +52 (0) 55-1106-0800 
Latin/South America: +54 (0) 11-4733-2200 
Germany: +49 (0) 6251-133-1999 
UK: +44 (0) 800-267666 
France: +33 (0) 1-3420-8686 
Netherlands: +31 (0) 73-6246-999 
China: +86 (0) 400-820-6015 

For other country numbers, go to te.com/supportcenter 

te.com 

te.com/products/spring-fingers 
© 2015 TE Connectivity Ltd. All Rights Reserved. 
[DOCUMENT # 1-1773861-2] 
TE, TE Connectivity and the TE connectivity (logo) are trademarks. Other logos, product and/or company names might be trademarks of their respective 
owners.  

While TE has made every reasonable effort to ensure the accuracy of the information in this brochure, TE does not guarantee that it is error-free, nor does 
TE make any other representation, warranty or guarantee that the information is accurate, correct, reliable or current reserves the right to make any 
adjustments to the information contained herein at any time without notice. TE expressly disclaims all implied warranties regarding the information 
contained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular purpose. The dimensions in this catalog 
are for reference purposes only and are subject to change without notice. Specifications are subject to change without notice. Consult TE for the latest 
dimensions and design specifications.
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SIM CARD CONNECTORS
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SIM (Subscriber Identity Module) and UIM (Universal Identity Module) cards are widely used in a variety of mobile applications, 
including, billing, security and number storage purposes in mobile devices. The SIM card parameters are defined by ISO, ETSI and 
GSM standards. 

TE Connectivity’s (TE’s) outstanding technological capability delivers a high comfort for the end customer and great durability 
and longevity of the SIM connectors. In addition, TE has the ability to fabricate very high volume products in a cost-efficient, 
lean manufacturing process. The huge array of products, combined with TE’s ability to redesign existing products to customer 
requirements, allow TE to be a reliable source for SIM and UIM card connectors.

FEATURES

• Large portfolio covering several
styles and card sizes

• Connectors optimized for reliability (i.e.
by spherical contact points increasing
hertz stress, pre-loaded contacts and
anti-retention features in the contacts.)

• The SIM connector series offers
the best possible design freedom;
many products are even scalable in
height within the same form factor

• Best possible applied cost by
fully-automated processing

BENEFITS

• Large, versatile portfolio offers the
best product closest to your need

• Highly reliable connector technology
helps customers reduce production
line defect rates – ultimately reducing
costs for quality control and service

• Very broad design freedom creates optimal
possibilities for the design engineer
to match the device’s requirements

• Fully-automated processing
leads to stable quality

• Global footprint means enhanced
support for all regions

APPLICATIONS

• Mobile phones
• Tablets
• Personal computers
• Ultraportable devices
• Data cards
• Portable GSM modems
• Servers

www.te.com/products/SIMCardConnectors
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SIM Card Connectors

TE Offers a Variety of SIM Card Connectors

Push-pull Type
• Card guidance and card stops provides fixation of the SIM card in X, Y and Z direction
• Card is typically located inside the device shell. Consumer must open the device shell

to extract the card, and must insert and eject card manually
• Full single clip, provides shielding, and prevents card bending. This ensures a stable

connection with all card types
• Components underneath the SIM card are possible (optional)

Block Type
• Basic SIM connector without enhanced features in combination with an efficient

manufacturing process leads to an extremely cost-effective component
• Anti-lifting contact prevents the contact from being accidentally lifted, reducing the

risk of damaged contacts
• Two (2) directional mating allows for card insertion from two directions

Push-push Type
• Push to insert, push to eject mechanism provides enhanced card handling for

the end user
• Push-push type connectors are typically used under the battery cover or behind a

door at the device exterior
• The card detection switch senses card removal
• The connector reduces the risk of inserting the card in the wrong direction

Tray Type
• Tray type SIM connectors are typically used on the exterior of a device. The tray forms

a unity with the device covers
• Tray can be fully separated from the body, allowing for easy card handling

by the end user
• The connector reduces the risk of inserting the card in the wrong direction
• The card detection switch senses card removal

Combo Type
• Integrated card connector to support two cards: micro SD and micro SIM
• The stacking of two card connectors reduces the connector layout on the PCB
• There is a detect switch for micro SD
• Two types of insertion exist: cross insertion type and inline insertion type
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SIM Card Connectors

Size comparison: Mini SIM (2FF) vs Micro SIM (3FF) vs Nano SIM (4FF)

Mini SIM/2FF
25L x 15W x 0.76H(mm)

Micro SIM/3FF
15L x 12W x 0.76H (mm)

Nano SIM/4FF
12.3L x 8.8W x 0.67H (mm)

*FF = Form Factor

Product Offerings

P/N Picture Height 
Range

Length 
x Width Description Features and Benefits Status Applicable 

SIM Size

P
us

h-
p

us
h 

Ty
p

e

2174918-1 1.40 26 x 17
Push-push 
SIM, super 
low profile

Features
• Push-push function allows SIM

card ejection by connector itself
• Lower profile
• Dual slanted contacts
• Card detection switch

Benefits
• Easy to handle SIM card
• Low profile saves PCB space
• Dual slanted contacts provide

strong mating force and
minimizes contact jam

• Card detect switch is available

MP GD Mini SIM / 2FF

2174803-2

2822541-1
1.27 15.98 x 15.1

Ultra low 
profile 
push-push

• Push-push function allows SIM
card ejection by connector itself
to help the end customer handle
SIM card easily and reduces risk
of inserting the card in the wrong
direction, minimizes card jamming

• Low profile saves space
• Dual slanted contacts

provide strong mating force
and avoid contact jam

• Card detect switch is available
• 2822541-1 applies an anti-buckling

feature to original connector

MP SH Micro SIM / 3FF

P
us

h-
p

ul
l T

yp
e *-2042647-*

*-2042920-*
1.8 – 2.0 15.5 x 10 Scalable 

shielded SIM

Features
• Shielded
• Holes for additional components

under the connector
• Test holes for automatic

inline testing

Benefits
• Shield protects against

radio interference
• Holes under the connector

save space
• Test holes reduce applied costs

MP SH Mini SIM / 2FF

*-1551663-* 1.8 – 2.0 15.5 x 10 Narrow 
shield version MP SH Mini SIM / 2FF

(dimenions:mm)
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SIM Card Connectors

P/N Picture Height 
Range

Length 
x Width Description Features and Benefits Status Applicable 

SIM Size

P
us

h-
p

ul
l T

yp
e

1932766-1 1.5 17.6 x 16.1 SIM 1.5mm 
height

Features
• Provides card stop
• Shielded
• Preloaded contacts
• Holes under the connector
• Test holes

Benefits
• Card stop helps protect against 

damage to the SIM card
• Shield prevents EMI, RF 

distortion and card bend
• Preloaded anti-lifting contacts 

protect card from abuse
• Mounting components under 

the connector save space
• Automated testing reduces costs

MP GD Mini SIM / 2FF

1932768-1 1.95 16.3 x 14.8

Super low 
profile SIM 
with flange 
(big shield)

Features
• One clip type (bridge type)
• Shielded
• Holes under the connector
• Card stop and guide
• Preloaded contacts
• Test holes

Benefits
• Prevents card damage
• Shield helps protect against EMI, 

RF distortion and card bend
• Preloaded anti-lifting contacts 

protect card from abuse
• Mounting components under 

the connector save space
• Automated testing reduces costs

MP SH Micro SIM / 2FF

2199337-5 1.18 14.1 x 13.3

Anti-buckling 
ultra low 
profile 
push pull

• Low profile to save space
• Card detect switch is available
• Reduces risk of card insertion 

in wrong direction
• Card stop confirms full 

insertion to user
• The new contact design 

prevents buckling in use of a 
nano SIM card to an adapter

MP SH Micro SIM / 3FF

C
o

m
b

o
 T

yp
e 

C
o

nn
ec

to
r 

fo
r 

M
ic

ro
 S

IM
 +

 M
ic

ro
 S

D

2199003-2 2.5 17.75 x 14.0

Micro SIM 
+ micro SD 
combo 90 
degree

• Dual card reader micro SIM/micro 
SD type, space saving design 
transverse card orientation

• Push-pull type
• Micro SD card retention feature
• Micro SD detect switch
• Pick and place design on shell

MP GD Micro SIM / 3FF 
& micro SD

2199260-5 2.12 16.9 x 14.31
Micro SIM 
+ micro SD 
Combo Inline

• Low profile design
• Two cards (micro SIM/3FF & 

micro SD) are both supported
• Push-pull type
• Micro SIM slot has anti-

buckling contact to make 
it robust and reliable

• Slider to extract micro 
SIM card is available

• Card detect switch for micro SD

MP GD Micro SIM / 3FF 
& micro SD

(dimenions:mm)
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SIM Card Connectors

P/N Picture Height 
Range

Length 
x Width Description Features and Benefits Status Applicable 

SIM Size

C
o

m
b

o
 T

yp
e 

C
o

nn
ec

to
r 

fo
r 

M
ic

ro
 S

IM
 +

 M
ic

ro
 S

D

2290741-1

2295782-1

1.32 28 x 18.3 3-in-2 Card
Connector

• Accepts either two nano SIM/4FF
cards, or one nano SIM/4FF
and one micro SD card

• Innovative anti-buckling
contact design provides a
more robust solution

• Helps prevent damage to contacts
during card insertion and removal

• Proven pin-push type solution
with mechanical lock function

• Tray detect switch helps
prevent malfunction

• Space-efficient design
with two cavities

• About 20% PCB savings over other
combo type card connectors

• Better coplanarity control helps
ensure fewer defects during the
manufacturing process and makes
the soldering process easier

MP SH Nano SIM / 
4FF & micro SD

Tr
ay

 T
yp

e

2286990-1 1.35 12.26 x 17.76
Nano SIM 
tray side 
entry

• Low profile design 1.35mm
• Card insertion direction

is side entry type
• Good click feeling to insert tray

and enough tray eject length 
by pin insertion operation

• Tray detect switch is available
• Anti-buckling contact minimizes

contact deformation
• Both single card type & dual

card type are available

Contact a TE Representative for 
further details and other tray type 
requests.

MP GD Nano SIM / 4FF

2296830-1 1.35 12.26 x 17.76
Dual Nano 
SIM tray 
side entry

MP GD Two piece Nano 
SIM / 4FF

B
lo

ck
 T

yp
e

2286237-1 0.3 12.95 x 7.5 Block SIM 
Normal Entry • Low profile design, all product

HSG height is 0.3mm
• Minimize the connector layout

to minimize the space
• Flexible layout to use several

cards in one application
• Both block SIM connectors can

connect to mini SIM/2FF, micro
SIM/3FF and nano SIM/4FF

• The card position can be fixed on
the application side or by adding
a shell as another component

• Anti-buckling contact is available
for insertion/extraction direction

MP SH

Mini SIM / 2FF 
or 

Micro SIM / 3FF  
or 

Nano SIM / 4FF

2287217-1 0.3 8 x 8.2 Block SIM 
Side Entry MP GD

Mini SIM / 2FF 
or 

Micro SIM / 3FF  
or 

Nano SIM / 4FF

2286981-1 0.3 8x 9.6 Block 
micro SD MP GD Micro SD

(dimenions:mm)
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SIM Card Connectors

te.com/products/SIMCardConnectors
TE Connectivity, TE, TE Connectivity (logo) and EVERY CONNECTION COUNTS are trademarks.  
All other logos, products and/or company names referred to herein might be trademarks of their respective 
owners.

The information given herein, including drawings, illustrations and schematics which are intended for illustration 
purposes only, is believed to be reliable. However, TE Connectivity makes no warranties as to its accuracy or 
completeness and disclaims any liability in connection with its use. TE Connectivity‘s obligations shall only be 
as set forth in TE Connectivity‘s Standard Terms and Conditions of Sale for this product and in no case will TE 
Connectivity be liable for any incidental, indirect or consequential damages arising out of the sale, resale, use 
or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine the 
suitability of each such product for the specific application.

©2017 TE Connectivity Ltd. family of companies. All Rights Reserved.
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TE Technical Support Center

USA:  1.800.522.6752
Canada: 1 .905.475.6222
Mexico:  52.0.55.1106.0800
Latin/S. America:   54.0.11.4733.2200  
Germany:  49.0.6251.133.1999
UK:  44.0.800.267666
France:  33.0.1.3420.8686
Netherlands: 31.0.73.6246.999
China:  86.0.400.820.6015

Frequently Asked Questions

Question 1
How do I decide which type of SIM connector to 
choose?

Answer 1
The major difference in choosing between SIM 
connectors depends on the design of the customer 
device. Push-push or tray type SIM connectors allow 
users to extract the SIM card from the external portion 
of the device. Push-pull or block type connectors 
require users to open the back shell of the device and 
manually pull out the SIM card.

Question 2
What is the purpose of an 8 position SIM connector?

Answer 2
The extra two positions support an additional function 
like electronic payment.

Question 3
What is the benefit of dual-slanted contact 
performance?

Answer 3
The dual-slanted design minimizes contact jam 
issues and creates a stronger mating performance, as 
demonstrated during the drop test.

Question 4
When should I use a micro SIM connector?

Answer 4
When the device requires the use of a micro SIM card.

Question 5
What’s the scalable height?

Answer 5
The scalable height is found when the SIM card 
connector is scalable by a different P/N, but the 
connector footprint stays the same. The benefit is 
enabling the customer to swap the product easily when 
a design change occurs, thereby reducing the lead-
time of TTM (Time To Market), TTV (Time To Value) and 
design cost.

Part numbers in this brochure are RoHS Compliant*, unless marked otherwise.
*as defined www.te.com/leadfree
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Mobile Battery Connectors
TE Connectivity’ s (TE) series of mobile battery connectors consists of several types, including low profile battery 
connectors, leaf battery connectors and floating battery interconnection system (FBIS II). These products have 
been widely adopted across applications, such as mobile phones, tablet PCs, digital cameras and other mobile 
devices.

Mobile battery connectors’ key benefits - low cost, high reliability and durability, low profile design and high design 
flexibility - allow them to be used in various fields. For example, they are used in mobile phones with removable 
batteries, since their high design flexibility allows them to be scaled up or down regardless of positions, working 
height and contact pitch. The low profile battery connector series improves cost e�ectiveness by reducing the 
number of components needed and the size of the tooling platform. They are designed for position extensions and 
height changes and can be used for SMT soldering and DIP type soldering, as well as fitted for a standard mount or 
mid-mount. TE’ s technological capabilities make our mobile battery connector series a cost saving solution for our 
customers. 
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Key Features
• Can be used in mobile phone with removable

battery

• 2.5 mm - 6.5 mm centerline

• Various positions include: 2, 3, 4 and 6

• Working height ranges from 0.4 mm to 6.7 mm

• Wide range of current ratings from 1.5
Amperes to 5 Amperes

Benefits
• Improve cost e�ectiveness by reducing the

number of components needed and the size of
the tooling platform

• Low profile design occupies a small area of
PCB

• Design flexibility allows position extensions,
height changes and customization

• Connection reliability and durability meets the
general market requirements

Applications

 

• Mobile Phones

• Tablet PCs

• Mobile Media Players

• Digital Cameras

• Video Cameras

• Navigation Systems 

• Gaming Consoles

www.te.com/products/mobile-battery-connector
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Low Profile Battery Connector

Key Features

Spring Probe Connector

Coil spring

Tube

Plunger

Low Profile Battery

Housing

Peg

Contact

• High connection reliability and durability

- Connection reliability is high because the contact is pro-

duced from one single material

- Durability cycle stands at 5,000 cycles and meets the

general market requirement

• Improved cost e�ectiveness by reducing components

- For removable battery connectors, spring probe connectors are typically used in mobile phones due to their low

profile design. Thier disadvantage is due to a higher cost necessary as they require the customer to increase the

component quantity and wide gold plating area.  Moreover, they require additional pins to ensure a reliable con-

nection.  Low profile battery connectors require lesser components to achieve similar results.

Spring contact for PCB

Housing

Peg
Signal

For+

For-

Spring Probe

Spring Probe
Connector

Low Profile
Battery

Spring Probe

Housing

Peg

Contact

5(x3=15)

1

2

5

13 (23)

-

1

2

3

6

Component Qty. for Battery Connector

Contact structure

Contact point

Spring function

Contact point

Spring function

• NEW 5A low profile batter connector

- Provides a more reliable one-piece contact design

- Supports faster charging speeds required for

today’ s consumer devices



Key Features
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• Flexible mating direction for various applications

• Low profile design and design flexibility allow position extensions and height changes

- A new contact design allows for a low profile design. Tra-

ditional solutions like the leaf battery connector that is

made from one material contact do not meet the low

profile design.

- Right angled and vertical mating directions are available.

- Developing 4 positions and mid mount types with the

same contact concept allows the development of a vari-

ety products that fits customers’ requirements.

Connector height is 1.9mm, 
contact point is 0.8mm

1.9

PCB
0.8

Connector height from PCB is 1.4mm, 
contact points is 0.4mm from PCB surface

1.4

PCB
0.4

Low Profile Battery Connector

Pre-load Concept

Pre-load

load

Before pre-load

• Improved cost e�ectiveness     • Long stroke contact     • Features a pre-load contact for reliability

Leaf Battery



Key Features
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Floating Battery Interconnection System - FBIS II

4P Low Profile
Battery Connector

PCB

Mobile Battery pack 

Low Profile Battery Connector

Application Picture in the Device

• High connection reliability and durability 

• Features dual beam floating contact function to absorb misalignment

• Prevents electrical disconnection due to physical shock and vibration

Contact itself will move along with
the external shock and vibration.

Prevent electrical disconnection

• Flexible mating direction for various applications

- Right angled and vertical mating directions are available.



Part Number Status*Picture Mount /
Solder Type

Mating
Direction Pos. Pitch Working

Height Dimensions Description

Mid-Mount /
SMT2199206-1 4 2.5 0.4 13.7x5.4x3.0 MP GD

4p Mid-Mount 
Low Profile 
Battery 
Connector 

Right
Angle

PAGE 5PDATA AND DEVICES /// MOBILE BATTERY CONNECTORS

SMT6337194-1 2 4.25 5.7 7x6.2x6.8 MP GD

2p 4.25 pitch 
Battery 
Connector 
Assembly

Vertical

Mobile Battery Connectors

Part Number Status*Picture Mount /
Solder Type

Mating
Direction Pos. Pitch Working

Height Dimensions Description

Le
af

 B
at

te
ry

Lo
w

 P
ro

fi
le

B
at

te
ry

 C
o

nn
ec

to
r

TOP Mount /
 SMT2229056-1 3 2.5 0.8 9.6x4.8x1.9 MP GD

Preloaded 3p 
SMT Low Profile 
Battery 
Connector 

Right
Angle

SMT292331-3 3 1.6 2.8 7.0x5.0x3.75 MP SH

Preloaded 3p 
1.6 pitch Leaf 
Spring Battery 
Connector

Vertical

SMT292448-1 3 3.0 2.95 8.2x5.0x3.7 MP SH

Preloaded 3p 
3.0 Pitch Leaf 
Spring Battery 
Connector

Vertical

SMT1932076-1 3 3.0 2.4 8.2x5.4x3.15 MP SH

Preloaded 3p 
3.0 pitch Leaf 
Spring Battery 
Connector

Vertical

SMT 3 3.0 MP SH
3p 3.0 pitch 
Leaf Battery 
Connector

Right
Angle1982633-1 8.7x3.53x4.452.28

SMT 3 MP GD

3p 6.5 pitch 
Leaf Spring 
Battery 
Connector

1717838-1 20.0x5.0x11.56.5 6.6Right
Angle

Mid-Mount2289817-1 4 2.5

-0.6
(below

PCB
surface)

13.7x5.4x3.0 MP GD

4p Mid-Mount 
Low Profile 
Battery 
Connector 

Right
Angle

NEW 5A

* MP = Mass Production
GD = Guangdong Plant
SH = Shanghai Plant
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Mobile Battery Connectors

Part Number Status*Picture Mount /
Solder Type

Mating
Direction Pos. Pitch Working

Height Dimensions Description

Le
af

 B
at

te
ry

SMT2108074-2 4 3.0 15.4x3.7x2.06 MP SH
FBIS, Battery 
side receptacle 
4p

SMT1746142-1 Right
Angle 3 12.4x3.7x6.5 MP GD

Preloaded 3p 
3.2 pitch Leaf 
Spring Battery 
Connector

3.2 3.5

SMT 3 MP GD

Preloaded 
Floating Battery 
Connector, 
H=9.0

2040647-1 13.8x5.7x9.03.2 6.7Right
Angle

SMT 3 MP GD

Preloaded 3p 
3.2 pitch Leaf 
Type Battery 
Connector, 
without boss

1981061-1 11.2x2.5x7.63.2 5.75Right
Angle

SMT 3 MP GD

3p 3.2 pitch 
Leaf Type 
Spring Battery 
Connector

1827928-1 11.2x2.5x7.63.2 5.75Right
Angle

SMT 3 MP GD

Assembly 
Floating Battery 
Connector 
Small Type, 3p

2134161-1 11.3x5.7x8.63.2 6.6Right
Angle

Part Number Status*Picture Mount /
Solder Type

Mating
Direction Pos. Pitch Dimensions Description

Fl
o

at
in

g
 B

at
te

ry
In

te
rc

o
nn

ec
ti

o
n 

Sy
st

em
 -

 F
B

IS Right
Angle

SMT2134758-1 4 3.0 14.2x6.1x3.4 MP SHFBIS, Plug 4p 
Stando�

Right
Angle

* MP = Mass Production
GD = Guangdong Plant
SH = Shanghai Plant



PAGE 7PDATA AND DEVICES /// MOBILE BATTERY CONNECTORS

Mobile Battery Connectors

Part Number Status*Picture Mount /
Solder Type

Mating
Direction Pos. Pitch Dimensions Description

Fl
o

at
in

g
 B

at
te

ry
 In

te
rc

o
nn

ec
ti

o
n 

Sy
st

em
 -

 F
B

IS

SMT2134167-1 4 3.0 13.4x5.1x3.0 MP SHFBIS, Plug 4p 
Low

Right
Angle

SMT1932859-1 4 3.0 13.4x5.1x3.7 MP SHFBIS, Plug 4p 
High

Right
Angle

SMT1932869-1 6 3.0 21.4x3.25x3.9 MP SHFBIS, 6p Rec, 
0.05um Gold

Right
Angle

SMT1932869-2 6 3.0 21.4x3.25x3.9 MP SHFBIS, 6p Rec, 
1.27um Gold

Right
Angle

SMT1554953-1 4 3.0 13.4x5.1x3.0 MP SHFBIS, Plug 4p 
Vertical

Vertical

SMT1932870-1 6 3.0 16.4x3.65x4.67 MP SHFBIS, 6p Plug, 
0.05um Gold

SMT1932870-2 6 3.0 16.4x3.65x4.67 MP SHFBIS, 6p Plug, 
1.27um Gold

Vertical

Vertical

* MP = Mass Production
  GD = Guangdong Plant
  SH = Shanghai Plant
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Frequently Asked Questions

FOR MORE INFORMATION

TE Connectivity Technical Support Center
+1 (800) 522-6752

Canada: +1 (905) 475-6222
Mexico: +52 (0) 55-1106-0800
Latin/South America: +54 (0) 11-4733-2200  
Germany: +49 (0) 6251-133-1999

Part numbers in this brochure are RoHS Compliant*, unless marked otherwise.
*as defined www.te.com/leadfree

USA: +44 (0) 800-267666
France: +33 (0) 1-3420-8686
Netherlands: +31 (0) 73-6246-999
China: +86 (0) 400-820-6015

UK: 

te.com

Question 1
What is the working height of the TE mobile battery
connector?

Answer 1
There are two working heights for low profile battery con-
nectors: 0.4 mm and 0.8 mm, and they are smaller in size. 
Leaf battery connectors: it ranges from 2.28 mm to 6.7 
mm. FBIS II can mate directly.

Question 2

Answer 2

What is the centerline (pitch) requirement?

TE o�ers the centerline space of 2.5 mm for low profile 
battery connectors, 3.2 mm to 6.5 mm for leaf battery 
connectors and 3.0 mm for FBIS II.

Question 3

Answer 3

What are the positions of the TE mobile battery connector?

TE o�ers mobile battery connectors ranging from 2 to 6 
positions.

©2016 TE Connectivity Ltd. family of companies. All Rights Reserved.

1-1773839-5 SPARKS 02/2016

TE Connectivity and TE connectivity (logo) are trademarks. Other logos, product and/or company names might be trademarks of their respective owners.

While TE has made every reasonable e�ort to ensure the accuracy of the information in this brochure, TE does not guarantee that it is error-free, nor does TE make any other representa-
tion, warranty or guarantee that the information is accurate, correct, reliable or current. TE reserves the right to make any adjustments to the information contained herein at any time 
without notice. TE expressly disclaims all implied warranties regarding the information contained herein, including, but not limited to, any implied warranties of merchantability or fitness for 
a particular purpose. The dimensions in this catalog are for reference purposes only and are subject to change without notice. Specifications are subject to change without notice. Consult 
TE for the latest dimensions and design specifications.

Question 4
What are the major applications of the TE mobile battery
connector?

Answer 4
This product series can be used in mobile phones, tablet 
PCs, mobile media players, digital cameras, video camer-
as, navigation systems and gaming consoles.

Question 5
What is the maximum current rating of the TE mobile
battery connector?

Answer 5
In general, the maximum current rating for FIBS II is 1.5 
amperes, leaf battery connectors is 2 amperes, and for low 
profile battery connectors can be up to 5 amperes. Please 
refer to the TE product specification for more information.
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Introducing

Low Profile Micro
MATE-N-LOK
Connector System



Low Profile Micro
MATE-N-LOK
Connector System

Low Profile Micro
MATE-N-LOK
Connector System

DESCRIPTION

The Low Profile Micro MATE-N-LOK connector system features an ultra-slim
design with the reliability and performance of the Micro MATE-N-LOK line of
connectors

APPLICATIONS

Ideal for LED Lighting applications

ELECTRICAL

Current Rating: 5Amp (20 AWG)

Voltage Rating: 250 VAC

MATERIALS

Phosphor bronze, pre-tin or gold plated contacts

Nylon UL 94V-0 receptacle housings

High temperature nylon headers

STANDARDS AND SPECS

Product Spec: 108-1836

Application Spec: 114-13000

KEY FEATURES

• Less than 4.7 mm in

vertical height required

• Right angle surface mount

headers with surface

mount hold-downs

• Positive latching to

prevent unmating

• 2, 3, and 4 positions

available

• Black and natural colors

available

• Utilizes standard Micro

MATE-N-LOK contacts

with 24-20 and 30-26

AWG wire ranges



LOW PROFILE RECEPTACLE HOUSINGS

Positions Color Dimension A Part Number
(in [mm])

2 Black .276 [7] 2029047-2

3 Black .394 [10] 2029047-3

4 Black .512 [13] 2029047-4

2 Natural .276 [7] 2029102-2

3 Natural .394 [10] 2029102-3

4 Natural .512 [13] 2029102-4

LOW PROFILE RIGHT ANGLE SURFACE MOUNT HEADERS

Dimension (in [mm])
Positions Color A B C Part Number

2 Black .394 [10] .410 [10.4] .118 [3] 2029030-2

3 Black .512 [13] .528 [13.4] .263 [6] 2029030-3

4 Black .630 [16] .646 [16.4] .354 [9] 2029030-4

2 Natural .394 [10] .410 [10.4] .118 [3] 2029104-2

3 Natural .512 [13] .528 [13.4] .263 [6] 2029104-3

4 Natural .630 [16] .646 [16.4] .354 [9] 2029104-4

Low Profile Micro MATE-N-LOK Connector System

Low Profile Micro MATE-N-LOK
Connector System

Low Profile Micro MATE-N-LOK
Connector System



te.com/industry/appliances

© 2014 Tyco Electronics Shanghai Co., Ltd, a TE Connectivity Ltd. Company. All Rights Reserved.
TE Connectivity, TE connectivity (logo) and MATE- N-LOK are trademarks. 
Other products, logos and company names mentioned herein may be trademarks of their respective owners. 

FOR MORE INFORMATION

Technical Support

USA: 1-800-522-6752
Canada: 1-905-470-4425
Mexico: 1-800-733-8926
C. America: 52-55-1106-0803
South America: 55-11-2103-6000
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013
UK: 44-8706-080208
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Quick Reference Guide 

Connectors and Antennas for Mobile Devices 

Using its extensive experience, TE Connectivity (TE) supplies products for today's and tomorrow's mobile equipment applications, including smartphones, 
tablets, mobile media players, digital cameras, GPS, payment terminals, sports equipment and other portable electronics. 

We also provide analyses and simulation services to allow OEM's to predict system performance, resulting in faster design cycles and lower costs. 

Our early involvement programs allow us to design next generation products to support equipment requiring more speed, higher density and lower cost. 

Our wide product portfolio for mobile equipment ranges from a variety of connectors to antennas, cable assemblies and others. 

In addition to our products, TE offers a set of technologies, especially developed to offer low applied cost products to our customers. In an effort to 
understand your individual needs, our dedicated Mobile Equipment engineers are prepared to work closely with you and provide you with a great 
experience. The teams are dedicated to your success and located in several regions of the world. Our facilities are fully equipped with all necessary 
services such as quick turn sample shops, simulation equipment, test laboratories and others. 

te.com/industry/mobiledevices 
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