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ERGONOMIC CONNECTIONS
PRODUCT SOLUTION GUIDE

TE Connectivity’s (TE) ergonomic design innovations are helping manufacturers across a variety
of industries take a more holistic approach to assembly line worker safety, while also improving
their manufacturing efficiency. Our portfolio of ergonomic signal connectors, power connectors,
receptacle terminals, and terminal housings are designed to address some of the most pressing
manufacturing challenges, including operator injuries, process inefficiencies, and systemic product
quality issues.

Explore this product solution guide to understand how our products address these challenges and to
find the right ergonomic solution for your application.




ERGONOMIC CONNECTOR
SOLUTIONS FOR COMMON
MANUFACTURING CHALLENGES

CHALLENGES SOLUTIONS

Operator Injury and Fatigue:
Repetitive difficult assembly
motions, including high force or
pinch grip steps may lead to lost
work hours or muscular skeletal
disorders (MSDs).

High Process Cycle Time:
Production fails to meet target takt
time due to difficult, unclear, or too
many assembly steps.

Partially Mated Connections:
Fatigued operators are unable to
lock terminals or housings into
place, resulting in finished product
quality issues.

Mis-mated Connections: Systems
with multiple similar connections or
connections with multiple possible
orientations fail quality checks due
to incorrectly assembled
components.

Components Damaged During
Assembly: Components featuring
exposed latches or pins are
damaged from wire entanglement
or contact stubbing
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Reduce terminal insertion force or connector mating force

Include larger handling surfaces to replace pinch grip mating with
easier thumb or palm press

Housing materials with rounded edges to help reduce risk of skin damage

Reduce terminal insertion force or connector mating force

Use multi-position connectors to replace many single position mating steps

Use pre-insulated terminals to skip terminal insertion steps

Simplify assembly steps with error-resistant (poka-yoke) features like
color coding, keying, polarization, and mating confirmation

Include audible, tactile, or visual mating confirmation to help
ensure complete mating

Use terminal position assurance (TPA) devices to help ensure terminals are
fully seated and cannot backout

Reduce terminal insertion force or connector mating force

Simplify assembly steps with error-resistant (poka-yoke) features
like color coding, keying, and polarization

Use multi-position connectors to replace many single position
mating steps

Design cavities with lead-in or blind mate features to help
prevent contact stubbing

Use lance-less terminals and connectors with anti-snag latches to
help prevent wire entanglement damage
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PRODUCT OFFERINGS

This product guide features ergonomic connectivity solutions that cover a range of application requirements, including

high power systems, high operating temperatures, and harsh environments. Specifically, you will learn more about these

ergonomic products:

SIGNAL CONNECTORS POWER CONNECTORS RECEPTACLE TERMINALS TERMINAL HOUSINGS

* Signal GRACE INERTIA
Connectors

Power Key Connectors .

*  Power Versa-Lock

Positive Lock Mark I
and X-LIF Terminals

T9A Relay Housings

Infinite Switch Housings

* Economy Power 2.5 Connectors * Standard FASTON « Radiant Burner Housings
Connectors . POWER TRIPLE LOCK Terminals
Connectors * Ultra-Fast Pre-Insulated
Terminals
* Ultra-Pod Pre-Insulated
Terminals

CONNECTORS

Signal Connectors

Product Specifications Ergonomic Features
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" Y e Pitch: 2.0mm ¢ Inertia locking mechanism
* Current Rating: 2.5A « Color, keying, and polarization
H 3 4 ¢ Voltage Rating: 50V ¢ Audible mating confirmation
[ i %f e Flammability Rating: UL 94 V-0 ¢ Lead-in mating features
*  Wire Size: 28-18AWG ¢« Anti-snag latch
e Positions: 2-20 ¢ Easy-grip rounded edges

*  Wire-to-board
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ECONOMY POWER 2.5 CONNECTORS

Product Specifications

oy

Ergonomic Features

e Pitch: 2.5mm * Low mating force
e Current Rating: 4.2A e Polarized terminals
e Voltage Rating: 250V e Multiple color options

¢ Flammability Rating: UL 94 V-0, IEC .
60335-1 GWT*

*  Wire Size: 26-20AWG .

e Positions: 2-40 .

*  Wire-to-wire, wire-to-board

©Ov 900 ®

* GWT refers to glow wire testing. For more information on glow wire testing please review the white paper
Glow Wire Testing for the Appliance Industry or visit the Glow Wire Capable Connectors product page.

Audible and visual mating
confirmation

Lead-in mating features
Easy-grip terminal position
assurance (TPA)
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https://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=503-32020&DocType=Specification+Or+Standard&DocLang=EN
https://www.te.com/usa-en/products/connectors/rectangular-connectors/rectangular-connector-housings/glow-wire-capable-connectors.html
https://www.te.com/en/products/connectors/pcb-connectors/intersection/grace-inertia-connector-series.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_4&elqCampaignId=192244
https://www.te.com/en/products/connectors/power-connectors/intersection/economy-power-2-5-connectors.html?source=header-match?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_5&elqCampaignId=192245

CONNECTORS

Power Connectors

Product Specifications Ergonomic Features

e Pitch: 5mm e Audible and visual mating
e Current Rating: 10A confirmation
¢ Voltage Rating: 300V e Anti-snag latch
¢ Flammability Rating: UL 94 V-0, IEC e Keying and polarization

60335-1 GWT* e Lead-in mating features
¢ Wire Size: 24-16AWG e Easy handling features on housings
e Positions: 2-4,6 and terminal position assurance
*  Wire-to-board (TPA)
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POWER VERSA-LOCK CONNECTORS

Product Specifications Ergonomic Features
e Pitch: 5Smm * Color, keying, and polarization
e Current Rating: 15A ¢ Audible and visual mating
* Voltage Rating: 600V confirmation
¢ Flammability Rating: UL 94 V-0, IEC * Easy handling features on housings
60335-1 GWT* and terminal position assurance
e Wire Size: 26-14AWG (TPA)
e Positions: 1-4,6,9 * Lead-in mating features
*  Wire-to-wire, wire-to-panel e Anti-snag latch with easy-press
thumb pad

Q ©
POWER TRIPLE LOCK CONNECTORS

Product Specifications Ergonomic Features

¢ Pitch: 6mm ¢ Low mating force
e Current Rating: 20A * Color, keying, and polarization
¢ Voltage Rating: 600V ¢ Audible and visual mating
* Flammability Rating: UL 94 V-0, IEC confirmation

60335-1 GWT* ¢ Easy handling features on housings,
«  Wire Size: 20-12AWG terminal position assurance (TPA),
e Positions: 2-15 and connector position assurance
*  Wire-to-wire, wire-to-board, (CPA)

wire-to-panel ¢ Anti-snag latch with easy-press

thumb pad
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* GWT refers to glow wire testing. For more information on glow wire testing please review the white paper
Glow Wire Testing for the Appliance Industry or visit the Glow Wire Capable Connectors product page.
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https://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=503-32020&DocType=Specification+Or+Standard&DocLang=EN
https://www.te.com/usa-en/products/connectors/rectangular-connectors/rectangular-connector-housings/glow-wire-capable-connectors.html
https://www.te.com/en/products/connectors/pcb-connectors/intersection/5mm-power-key-connectors.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_6&elqCampaignId=192246
https://www.te.com/en/products/connectors/power-connectors/intersection/power-versa-lock-5-0.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_7&elqCampaignId=192247
https://www.te.com/en/products/connectors/rectangular-connectors/rectangular-connector-housings/power-triple-lock-connectors.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_8&elqCampaignId=192248

TERMINALS & SPLICES

Receptacles
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POSITIVE LOCK MARK Il AND X-LIF TERMINALS

Product Specifications

Tab Width (in.): .187, .250

Tab Thickness (in.): .020, .032
Wire Size: 24-10AWG

Max Current: 24A

Agency Approvals: UL, VDE, CSA
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Key Ergonomic Features

Low insertion force (LIF) with high
locked retention force

Unlocking feature allows easy tab
separation

Poka-yoke with multi-position
housings designed to application
specific components

Audible and tactile mating
confirmation

Polarized terminal insertion in
housing

STANDARD FASTON TERMINALS

Product Specifications

Tab Width (in.): .187, .250

Tab Thickness (in.): .020, .032
Wire Size: 24-12AWG

Max Current: 20A

Agency Approvals: UL, VDE, CSA

Key Ergonomic Features

Low insertion force (LIF) with high
retention force

Poka-yoke with multi-position
housings designed to application
specific components

Tactile mating confirmation
Polarized terminal insertion in
housing

Lead-in mating features
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Product Specifications

Tab Width (in.): 110, 125, 187, .205,
.250

Tab Thickness (in.): .016-.032

Wire Size: 26-10AWG

Max Current: 24A

Agency Approvals: UL, CSA
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ULTRA-FAST PRE-INSULATED TERMINALS

Key Ergonomic Features

Pre-assembled terminal in housing
Hourglass shape offers easy-grip
assembly

Color coded insulation by wire size
range

Multiple orientations available
User-friendly flexible insulation
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https://www.te.com/en/products/brands/positive-lock.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_9&elqCampaignId=192249
https://www.te.com/en/products/brands/faston/standard-faston-receptacles.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_10&elqCampaignId=192250
https://www.te.com/en/products/brands/faston/ultra-fast-fully-insulated-faston-receptacles-and-tabs.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_11&elqCampaignId=192251

TERMINALS & SPLICES

Receptacles

ULTRA-POD PRE-INSULATED TERMINALS

Product Specifications Key Ergonomic Features
*  Tab Width (in.): 110, 187, .250 * Available with low insertion force
* Tab Thickness (in.): .020, .032 (LIF)
*  Wire Size: 22-10AWG e Applicator inserted terminal in
¢ Max Current: 24A housing
* Agency Approvals: UL, CSA e Multiple orientations available

e Lead-in mating features
e Easy-grip terminal housing
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Housings

T9A RELAY HOUSINGS WITH FASTON TERMINALS

Product Specifications Key Ergonomic Features
e Tab Width (in.): .250 * Compatible with FASTON and
* Tab Thickness (in.): .032 Positive Lock low insertion force
*  Wire Size: 20-14AWG (LIF) terminals
* Max Voltage: 250V e Easy handling features and large
« Agency Approvals: UL push surfaces

e Lead-in mating features
e Multi-position housing
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INFINITE SWITCH HOUSINGS

Product Specifications Key Ergonomic Features
*  Tab Width (in.): .187, .250 ¢ Compatible with FASTON and
e Tab Thickness (in.): .032 Positive Lock low insertion force
*  Wire Size: 22-10AWG (LIF) terminals
¢ Max Voltage: 250V e Easy handling features and large
e Agency Approvals: UL, CSA push surfaces

e Lead-in mating features
e Multi-position housing
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https://www.te.com/en/products/brands/faston/ultra-pod-faston-terminals.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_12&elqCampaignId=192252
https://www.te.com/en/product-5-2394569-2.html
https://www.te.com/en/products/terminals-splices/terminal-housings-insulation-sleeves-and-blocks/infinite-switch-housings.html?te_bu=apl&te_type=cat&te_campaign=oth_glo_apl-oth-global-cat-fy24-ergonomics-solutionguide_sma-3449_13&elqCampaignId=192253

TERMINALS & SPLICES

Housings

RADIANT BURNER HOUSINGS

Product Specifications Key Ergonomic Features
e Tab Width (in.): .250 * Easy handling features and large
* Tab Thickness (in.): .032 push surfaces
*  Wire Size: 22-10AWG «  Compatible with high temperature
*  Max Voltage: 600V Positive Lock low insertion force
*  Max Operating Temp: 240°C (LIF) terminals
+  Agency Approvals: UL ¢ Lead-in mating features

*  Multi-position housing
* Color and polarization
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FIND YOUR ERGONOMIC SOLUTION WITH TE CONNECTIVITY

TE Connectivity is committed to providing ergonomic solutions to our manufacturing partners. We
understand how connector design impacts safe and efficient assembly, across a broad range of
industries and manufacturing environments, and are ready deliver an ergonomic product that meets
your application requirements.

Contact our team to learn how TE’s portfolio of low insertion force (LIF), easy handling and error-
resistant products can help improve your assembly process.

Connect With Us

We make it easy to connect with our experts and are ready to provide all the support you need.
Visit te.com/support to chat with a Product Information Specialist.

Learn more about the ergonomlc@e
process and how TE can help you realize
your production potential! »
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Ergonomic Design White Paper Ergonomic Solutions Case Study
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https://www.te.com/commerce/DocumentDelivery/DDEController?Action=srchrtrv&DocNm=1-1773968-7_ergonomics_whitepaper&DocType=DS&DocLang=EN
https://www.te.com/commerce/DocumentDelivery/DDEController?Action=showdoc&DocId=Catalog+Section%7Fergonomics-case-study%7F2401%7Fpdf%7FEnglish%7FENG_CS_ergonomics-case-study_2401.pdf%7FN-
https://www.te.com/en/product-2378936-1.html

te.com

TE, TE Connectivity, TE connectivity (logo), GRACE INERTIA, POWER TRIPLE LOCK, Power Versa-Lock, Positive Lock, and FASTON and EVERY CONNECTION
COUNTS are trademarks owned or licensed by the TE Connectivity Ltd. family of companies. Other product names, logos, and company names mentioned herein
may 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. TE Connectivity reserves the right to make any adjustments to the information contained
herein at any time without notice.

©2024 TE Connectivity. All Rights Reserved.
Published 01-24
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