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1. SCOPE & H i

1.1 Content A%

This specification covers the performance, test and quality requirements for Automotive USB Type-C
(hereinafter referred to as Type-C). This specification applies to below product, but not limited to it.
ARFEE FH TR 2501 USB 3.1 Type-C Gen 1 77 i (BA T fii#k USB Type-C) HTERE, WA i & 2
Ko AMIEEAEAMRT L R4S

Header:
o i Type of .
ltem Direction | Contact Type TE-PN Fixation Thumbnail
=
o n i Through hole j
1 90 SMT/TH 2398001-1 board mount
° X ) Through hole
2 180 SMT/TH 2398005-1 board mount
Inline Components:
Item Cable Direction Type TE-PN Thumbnail
180° Plug Connector 2398010-1
180° Receptacle 2398011-1
Connector
90° Plug Connector 2398013-1
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1.2

Cable assemblies:

ltem Type TE-PN Thumbnail
6 o o *kk
180° male—180° male
7 180° male-180° Female b
8 90° male—180° Female xx
Qualification

When tests are performed, the following specifications and standards shall be used. All inspections
shall be performed using the applicable inspection plan and product drawing.

AR R B T PR B AR AT o T A PR 960 7 R 5 3 PO ARG 6 Tl B 7 i PR AR AT
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2. APPLICABLE DOCUMENTS & F >t

2.1  Usable document {i F 3C 4

In the event of conflict between the requirements of this specification and the drawing, the

drawing shall take precedent.

In the event of conflict between the requirement of this specification and the referenced documents,
this specification shall take precedent.

FEARTE IR EOR 5 AU E PRI, DU it 4O HE . EAR G I ER 5228 30 R AE PR, AR
ML HE

2.2  TE specifications Z#} B F#E

109-1: General requirements for Test Specifications / |3 F M 5

2.3  Other specifications HAh#iE

Parameter Test Standard
Mechanical Tests USCAR-2 Rev.6
Environmental Tests USCAR-2 Rev.6
USB 3.1 (ECN#1) 10/20/2000

RF Tests Universal Serial Bus Type-C Connector and Cables

assemblies Compliance Document
Reflow Solderability IPC/JEDEC J-STD-020D.1
Electrical Tests USB 3.1 Gen1 /USB Type C/USB PD

3. REQUIREMENT E 3k

3.1  Design and Construction #3145

Products must meet the design, construction and physical dimensions specified in the applicable
product drawings.

7 it A 5 A2 P A B AR B BT, SRR RS R

3.2  Material #4%}
Description of the material sees the related product drawings.

PR IR JAR O™ i B4

3.3 Test parameters and tolerances MlliASH 5 A=

Table 1: Test parameters and tolerances

Requirement E3k Tolerance A%
Ambient temperature  #5EiRE | 23°C + 5°C
Relative humidity MXEE | 45% to 75%
Atmospheric pressure K57 | 96kPa + 10kPa

Rev. 2 5011
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3.4 Ratings &%

A. Operating Temperature / TAF . E: -40~85°C
B. Storage Temperature / fi {75 : -20°C to +60°C
C. Rated voltage / &g TAEHLE: 20 V

3.5 General Performance and Test description i F 14 gE AR I i

The product is designed to meet the electrical, mechanical and environmental performance
requirements specified in Para.4. All testes must be performed at the test condition of the
TE test specification 109-1 unless otherwise specified.

77 i SLREH A B TR 4 TR ER, BB M RE SR . A IR I R 14 R TE MUV 109-1
B A AT, BRIAE S UL
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3.6

Tests requirement and method summary MR E R K 2

3.6.1 Tests (For Standard Core Type-C Connector)

Test ltem | Procedures | Requirements
Examination
EIA-364-18
Visual, dimensional and functional aspects meet . .
. L . . . Meets requirements of product drawing
1 | Visual examination | requirements of product drawing and applicable
. . . L and no defects.
instructions on customer drawing, and application
specification.
Electrical
EIA-364-23 The low level contact resistance
(LLCR) measurement is made across the plug 40 mQ Max initial for VBUS, GND and all
Low Level Contact | and receptacle mated contacts and does not
2 . . ) other contacts.
Resistance include any internal paddle cards or substrates of . _—
50 mQ maximum after initial measurement.
the plug or receptacle. Measure at 20 mV (max)
open circuit at 100 mA
Insulation EIA-364-21 Applicable to both receptacle and >100 MQ insulation resistance between
3 ) plug. Apply 500V DC Apply the above specified adjacent contacts of unmated and mated
resistance ) .
voltage between adjacent contacts for 1 minute. connectors.
No break down shall occur when voltage is
Dielectric EIA-364-20, Method B. Applicable to both . . 9
. . . applied between adjacent contacts of
4 withstanding receptacle and plug. 100V AC (rms) for 1 minute
voltage at sea level unmated and mated connectors.
9 ' Leakage of electricity is less than 0.5 mA.
Mechanical
EIA-364-09 . . .
5 | Durability 10,000 cycles gﬁvﬁg;g;seeg;%nh; Sei)ézlaggfnna]:éce’ no
Test speed: 500+ 50 cycles /hour Max. )
EIA-364-28,
Condition VII-D, 2 hours in each of 3 mutually . .
6 | Random vibration | perpendicular directions. Both mating halves ;gcivr:ﬂﬁﬂﬁe loof npg);stf:mami?g:eacgigo
should be fixed rigidly. (Power Spectral Density ylong )
0.02g2/Hz, Overall rms 3.10 g)
EIA-364-27B, . .
. . . . No evidence of physical damages and no
7 | Mechanical shock | half sine, 30 G, duration 11 ms; X, Y, Z,3times| . o .
each direction, total 18 times. discontinuity longer than 1 microsecond.
8 Insertion force EIA-364-13 Between 5 N and 20 N before and after
Maximum rate 12.5mm/min durability.
Extraction force:
EIA-364-13 I: no less than 8 N and no more than 20 N
9 Extraction force ) . before and after 1,000 cycles durability.
Maximum rate 12.5mm/min II: no less than 6 N and no more than 20 N
before and after 10,000 cycles durability.
Apply a force on plug inserted into receptacle at a .
10 Wrenching strength| distance of 15 mm from the edge of the receptacle iggm E:ﬁfsté:;%r:’dﬁféc?i%g;}l)\lo evidence of
(Reference) , five directions (left, right, up, down and _h sii:al damades
insertion directions), speed : 25 mm/min, phy ges.
Apply additional 800 g weight at a distance of 10 | No discontinuities greater than 1
11 | Axes Continuity cm from the edge of receptacle, hold 10 seconds | microsecond duration in any of the four
separately in degree 90,180, 270 and 360. orientations tested.

Rev. 2
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Environmental

12

Thermal shock

ElA-364-32, Method A, Condition |, duration A-4
(-55°-+85°C, 10 cycles)

Recovery: 2 hours at ambient atmosphere.
-55°C+0/-3°C: 30 minutes,

25°C+/-10°C: 5 minutes Max
85°C+3/-0°C: 30 minutes
25°C+/-10°C: 5 minutes Max

No mechanical damage.
Low level contact resistance meets spec
Insulation resistance meets spec

13

Thermal
disturbance

EIA-364-32

Cycle the mated connector pair 10 times
between 15°C and 85°C.

Ramp > 2°C/min

Dwell > 5 mins (ensure contacts reach extreme

No mechanical damage.
Low level contact resistance meets spec
Insulation resistance meets spec

temperature)
Humidity not controlled.
14 | Thermal cycling EIA-364-32 No mechanical damage.
Cycle the mated connector pair 500 times Low level contact resistance meets spec
between 15°C and 85°C.Ramp > 2°C/min Insulation resistance meets spec
Dwell > 5 mins (ensure contacts reach extreme
temperature).Humidity not controlled.

15 | Salt spray EIA-364-26B, temp. 35+/-2°C, 100% RH, Salt No mechanical damage.
Subject mated connectors to 48 hours at 35°C +2
C with 5%-Salt-solution concentration Low level contact resistance meets spec
(for solderable Ni)

16 | Cyclic temperature | EIA-364-31B, Method IV, 25°C~65°C; 95% RH, No mechanical damage.

and humidity total 240 hours Low level contact resistance meets spec

S.1 25°C~65°C,90-98%RH, 2.5 hours Insulation resistance meets spec
S.2 65°C, 90-98%RH, 3 hours
S.3 65°C~25°C,80-98%RH, 2.5 hours
S.4 25°C~65°C,90-98%RH, 2.5 hours
S.5 65°C, 90-98%RH, 3 hours
S.6 65°C~25°C,80-98%RH, 2.5 hours
S.7 25°C, 2 hours, 90-98%RH
S.7a-10°C, 3 hours
S.7 25°C, 3 hours, 90-98%RH
S.1-S8.7 1 cycle 24 hours
10 cycles (240 hours)
EIA-364-17A, No mechanical damage.

17 | Temperature life Method A, condition 4 Low level contact resistance meets spec

105°C, 120 hours, mated condition Insulation resistance meets spec
Temperature life EIA-364-17A, N No mechanical damage.
18 L Method A, condition 4 Low level contact resistance meets spec
(preconditioning) 105°C, 72 hours, mated condition. Insulation resistance meets spec
ElA-364-65, class Il A . . No mechanical damage.
Samplesshould e pacse n an erviormentall | No ohange to perormance.

19 | Mixed flowing gas | gas analyzing system for controlled Y Low level contact reS|§tance me.ets spec
concentrations of the specified gas mixture. Test before and after the Mixed Flowing Gas
coupons shall also be used and the weight gain | €St
reported. Test duration is 7 days.

Resistance to ElA-364-56, . .

20 soldering heat Reflow cycles: 3, 260°C for 30 seconds No evidence of physical damages
ElA-364-52, Solderable area shall have a minimum of

21 | Solderability Temperature: 255+/-5°C 95%

Immersion time: 5 seconds solder coverage.
22 | RF tests According to type ¢ 3.1 gen 1 specification Meet type ¢ 3.1 gen 1 specification
Rev. 2 8o 11
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3.6.2 Tests (For Automotive Grade Type-C Connector)

Test Item Procedures Requirements
Examination
1 | Visual Inspection USCAR-2 Rev.6, 5.1.8.3 No Cracks or Deformities
2 | Dimensional Inspection N/A Parts according Product Drawing
Mechanical
3 | Connector Cycling NA 10 mating cycle
4 | Conn.-Conn. Audible Click USCAR-2 Rev.6, 5.4.7.3 No value, just documentation
. USCAR-2 Rev.6, 5.4.2.3.A P . -
5 | Conn.-Conn. Un-/ Mating Force USCAR-2 Rev.6. 5.4.2.3.A F un-mating < 50N (w/o lock); F mate < 50 N
6 | Conn. Retention force USCAR-2 Rev.6,5.4.2.3.B F un-mating = 110N (w lock)
7 | Force to Disengage Lock USCAR-2 Rev.6, 5.4.2.3.C 6N < X < 51N
Polarization Feature . L
8 Effectiveness USCAR-2 Rev.6, 5.4.4.3 Force to achieve center contact continuity>= 80N
9 Drop Test USCAR-2 Rev.6, 5.4.8 Qomponent§ shall not‘b.e displaced from their
intended shipping position
10 | Mechanical Pull and Sideload USCAR-17 Rev 4,4.2.1.2 No value, just documentation
11 | Header Pin Retention force USCAR-2 Rev.6,5.7.1.4 15N Min
Electrical
12 | Contact Resistance EIA-364-23 40 mQ maximum initial .
50 mQ maximum after testing
13 | Dielectric Withstand Voltage EIA-364-20, Method B. >=100 VAC
Maximum Test Current . o
14 o USCAR-2 Rev.6, 5.3.3.3 Maximum current @55°C rise (Max. 5A)
Capability
. i The temperature of any terminal interface must
15 | Current Cycling USCAR-2 Rev.6,5.3.4.3 not exceed a 55°C ROA at any time during the test
A minimum of 100 MQ insulation resistance is
16 | Insulation Resistance USCAR-2 Rev.6, 5.5.1.3 required between adjacent contacts of unmated
and mated connectors.
17 | Circuit Continuity Monitoring USCAR-2 Rev 6, 5.1.9.3 No loss of electrical continuity for > 1us
18 | HF/RF Parameter test gg\?:yzp € ¢ specification Meet USB type-c 3.1 Gen 1 performance
Environmental
1 Vibrati USCAR-2 Rev.6, 5.4.6.3 NG visibl
9 ibration Class V1 o visible damage
20 | Mechanical Shock USCAR-2 Rev.6, 5.4.6.3 No visible d
0 echanical Shoc Class V1 o visible damage

Rev. 2
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USCAR-2 Rev.6, 5.6.1.3 . )
21 | Thermal Shock -40°C~85°C, 100 cycles No visible damage, or loss of function
USCAR-2 Rev.6, 5.6.2.3
22 | Temp/Humidity Cycling -40°C~85°C,8H/1cycle, 40 No corrosion, discoloration, cracks, etc.
times
) USCAR-2 Rev.6, 5.6.3.3 ) . )
23 | High Temp Exposure 85°C.1008H No corrosion, discoloration, cracks, etc.
24 | Durability 25 cycles No visible damage
. TEC-109-201 ) . )
25 | Reflow soldering test Condition B No corrosion, discoloration, cracks, etc.
3.7 Test sequence RRIFF

3.7.1 Type-C core connector test sequence follow USB industry standard.

3.7.2 Automotive Grade Type-C Connector test sequence follow below table definition.

... Test Group
Test Examination B D E FIGIHIJ  KILIMINIPTQ
1 | Visual Inspection 13 (15(15(14|113|14|13|13|19,18|19|17(13|14 | 13
2 | Dimensional Inspection 2
3 | Connector Cycling 2 2 2 2 2
Conn.-Conn. Audible
4| Click 2
5 Conn.-Conn. >
Un/Mating Force
6 | Conn. Retention force 4 3
7 Force to Disengage 3
Lock
Polarization Feature
8 : 3
Effectiveness
9 | Drop Test 2
Mechanical Pull and
10 | sideload 3
Header Pin Retention
11 2
force
12 | Contact Resistance 37|136]|36]| 35
Dielectric Withstand
13 Voltage 8 ! 8 6
14 Maximum Test Current 3
Capability
15 | Current Cycling 4
16 | Insulation Resistance 47
17 Circgit Qontinuity 2 2 4 5
Monitoring
18 | HF/RF Parameter test 2
19 | Vibration 5
Rev. 10 o 11
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20 | Mechanical Shock 6

21 | Thermal Shock 4

22 | Temp/Humidity Cycling 5

23 | High Temp Exposure 4

24 | Durability 2

25 | Reflow soldering test 2

Notes:
1. Sample size is 5PCS for each group.

2. Current test sequence just a staged document. Just for reference.

4. QUALITY FiE

4.1  Qualification test £
Samples must be in accordance with drawings and be taken in a random way in the production
in progress.

PR TS 77 i AR — B, JF Ho2 A i R R LIE H -

4.2  Requalification test E#H 4

If changes significantly affecting form, fit, or function are made to the product or to the manufacturing
process, product assurance shall coordinate requalification testing, consisting of all or part of the
original testing sequence as determined by product engineering.

AR i B S R A B AN, RECAI DI RE AR, B OR R BB R 4% R B TR A E SO
BB, R I6IE 4= A B B M T .

4.3  Acceptance KUt

Acceptance is based on verification that the product meets the requirements of section Error! R
eference source not found.. Failures attributed to equipment, test setup, or operator deficiencies shall
not disqualify the product. When product failure occurs, corrective action shall be taken and samples
resubmitted for qualification. Testing to confirm corrective action is required before resubmitted.

VAT MR BE o, FEAF 22 B A LI SRR AR RO R E P AN B A% o 47 W RO, /R 2
A A IESE It LA B R SRR AR AT IO . 7 BT IRAIERT, FRUA O A IR

4.4  Quality conformance inspection i & &%

The applicable TE Connectivity quality inspection plan will specify the sampling acceptable quality level
to be used. Dimensional and functional requirements shall be in accordance with the applicable product
drawing and this specification

TE Connectivity i A I0 THRGR 2 & T R BUE AR AE . ROTMITHREER,  SIA% R 7 il B 40N A
PR
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