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USB Type-C Connector

1 Scope:
1.1 Contents

This specification covers the requirements for product performance, test methods and quality assurance
provisions of TE Connectivity USB type C connector.

Applicable product description and part numbers are as shown in Appendix 1.

2. Applicable Documents:

The following documents form a part of this specification to the extent specified herein. In the event of
conflict between the requirements of this specification and the product drawing, the product drawing shall take
precedence. In the event of conflict between the requirements of this specification and the referenced
documents, this specification shall take precedence.

2.1 TE Connectivity Specification:
A. 109-5000: Test Specification, General Requirements for Test Methods
B. 501-115167: Qualification Test Report

2.2 Commercial Standard and Specification:
A. ANSI/EIA 364-C
B. Universal Serial Bus Type-C Connector and Cables Assemblies Compliance Document
Revision 0.9 Draft (Feb.5, 2015).

3. Requirements:
3.1 Design and Construction:

Product shall be of the design, construction and physical dimensions specified on the applicable product
drawing.

3.2 Materials:
A. Contact (Plug & Receptacle)
Material: Copper alloy
B. Housing (Plug & Receptacle)
Thermo Plastic, UL 94 V-0
C. Shell (Plug & Receptacle)
Material: Stainless steel
3.3 Ratings:
A. Voltage Rating: 30 V Max.
B. Current Rating:
(1). VBUS pins: 5A Max, GND pins: 6.25A
(2). VCONN pins: 1.25A Max.
(3). Signal pins contact: 0.25A Min.

C. Temperature Rating: —30°C to 85°C (Including temperature rising)
D. Storage Temperature: —30°C to 85°C
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3.4 Performance Requirements and Test Descriptions:

The product shall be designed to meet the electrical, mechanical and environmental performance

requirements specified in Fig.1. All tests shall be performed in the room temperature, unless otherwise

specified.

Temperature:15°C ~ 35°C

Humidity

Pressure

:25% ~ 85% R.H.
:650mmHg ~ 800mmHg

3.5 Test Requirements and Procedures Summary

Table.1
Test Item Procedures Requirements
Examination
Visual EIA 364-18 Meets requirements of product drawing and
examination of Visual, dimensional and functional meets no defects.
product requirements of product drawing and applicable
instructions on customer drawing, and application T B4R
AR A specification.
Electrical
Low Level EIA 364-23 40 mQ (Max) initial for VBUS, GND and all
Contact other contacts.
Resistance The low-level contact resistance (LLCR) measurement | Maximum change (delta) of +10 mQ after
is made across the plug and receptacle mated environmental stresses.
B fub e FH contacts and does not include any internal paddle
cards or substrates of the plug or receptacle. See
Figure 1
Measure at 20mV (max) open circuit at 100 mA VBUS/GND PIN #4545l iR/ T 40 mQ,
BB RS 05 224k /T 10 mQ
MARHE: EIA-364-23,
BR 20mV DC A FRLE,  TTH R OK LA 100mA.
Continuity See USB Type C Compliance Document Appendix E. No discontinuities or shorts allowed.
See Figure 3
Dielectric EIA-364-20, Method B. No break down shall occur when voltage is
Withstanding applied between adjacent contacts of
Voltage Applicable to both receptacle and plug. unmated and mated connectors
100VAC (rms) for 1 minute at sea level.
fiif L
MRARAE: EIA-364-20 T g, W ER/NT 0.5mA
JifiHI 100V AC, 60Hz HLFE T-AHAR S T, % 7 A2 to
A11, B2 to B11 5%8k7¢/Mid-plate/GND
pin(A1A12B1B12), 1 44
Insulation EIA 364-21 >100 MQ insulation resistance between
Resistance adjacent contacts of unmated and mated
Applicable to both receptacle and plug. connectors
a2 H Pt Apply 500V DC

Apply the above specified voltage between adjacent
contacts for 1 minutes.

T FRYE: EIA-364-21
i 500V DC LT AHAR G T, i T S, ST
5858, 104
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Current Rating

BE LR
(Temperature
rise ¥ Ft)

EIA 364-70, Method 2. See USB Type C Compliancy
Document Appendix C.

A current of 5.0 A shall be applied collectively to
VBUS pins (i.e., pins A4, A9, B4, and B9) and 1.25 A
applied to the VCONN pin (i.e., B5 of the plug
connector) with the return path through the
corresponding GND pins (i.e., pins Al, A12, B1, and
B12). A minimum current of 0.25 A shall also be
applied individually to all the other contacts. Allow to
stabilize.

Note: special T-rise test boards design per the
guidelines in Appendix C of the USB Type C
Compliancy Document are to be used.

MHRAFRAE: EIA-364-70, Method 1., {25 FIHLJE Pin
TERE TEHRRT

1. 4 %} Vbus F1 GND FFEX[FIE TAERT, Z3R 1.5A/Pin
(DC 9V), Vconn F CC2 i# i 1.25A/Pin

2. 5%} Vbus Fll GND [ali#% Bl TERY, 3A/Pin, 55
Pin 0.25A/Pin

3. R R TR E SR (DC9V)

Temperature rise of the outside shell surface
of the mated connector pair above the VBUS
and GND contacts shall not exceed 30°C above
ambient temperature.

Mechanical

Insertion Force

AT

EIA-364-13
Maximum rate 12.5mm/min

MR J5V%: EIA-364-13/ Method 20 13.1 of
MIL-STD-1344A, fix Xid/E 12.5mm/ 5 Ef

Between 5N and 20N before and after
durability.

RN AR5 #AJIKFETF SN, 7
F4F 20N,

Extraction Force

EIA-364-13
Maximum rate 12.5mm/min

Within the range of 8 N to 20 N, measured
after a preconditioning of five

WS insertion/extraction cycles (i.e., the sixth
MR T EIA-364-13 extraction). After an additional twenty-five
Test method: EIA-364-13B, % KiH & 12.5mm/ 244 insertion/extraction cycles, the extraction
force shall be measured again (i.e., the
thirty-second extraction) and the extraction
force shall be within:
a) 33 % of the initial reading, and
b) within the range of 8 N to 20 N.
The extraction force shall be within the range
of 6 N to 20 N after 10,000
insertion/extraction cycles.
R AR ATE: /IR T5ET
8N(1000 ¥X), 6N(10000 %)/NT-%5F 20N
Durability EIA 364-09 Meet insertion / Extraction force, no evidence
10,000 cycles of physical damage.
it A 1. Machine insertion 10,000 times, Positive
TR 7 7% and negative 5,000 times
Test method: EIA-364-09C/ Method 2016 of 2. Manpower insertion 10,000 times, Positive
MIL-STD-1344A and negative 5,000 times
MRTE R K 200 K //NF
TR T R M ER, & C W BRI T
1. HLMRHd4L 10000 %, 1E% % 5000 X
2. A T#6 10000 %, 1F % 5000 X
Durability EIA 364-09 No evidence of physical damage
(Preconditioning) | 50 cycles
fiif A (FRUAL 2E)
Reseating Manually unplug/plug the connector. Perform 3 such | No evidence of physical damage

cycles
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Environmental

Temperature Life

EIA-364-17, Method A
105°C, 120hrs

No evidence of physical damages
Meet LLCR requirement

M=t Insulation > 100MQ Min.
AARHE: EIA-364-17A, Method A, condition 4
105°C, 120 /M, 20 BEAC 4 HPTC I AR, e b BEH L Bk, Ai%k
Hi fH>100MQ
Temperature Life | EIA-364-17, Method A No evidence of physical damages
(Preconditioning) | 105°C, 72hrs Meet LLCR requirement
Insulation > 100MQ Min.
P A i Tk MRFRAE: EIA-364-17A, Method A, condition 4
) 105°C, 72 /N, > BEFECHR APITCHE AR, efd b BEE R Bk, 4%k
Hi fH>100M0Q
Thermal Shock EIA-364-32, Method A, Condition |, duration A-4 No evidence of physical damages
(-55°-+85°C, 10 cycles) Meet LLCR requirement
TR M Insulation > 100MQ Min.
AR FRE: EIA-364-32D, test condition 1,
-55°C~85°C, EEAEFS 10 ¥k, WL TS 1-2 /N | FPTCEA AR, S RH 2 Bk, 4%
HEAT I Hi.fH>100MQ
-55°C+0/-3°C: 30 734,
25°C+/-10°C: 5 73%f Max
+85°C+3/-0°C: 30 434
25°C+/-10°C: 5 43%f Max
Cyclic EIA-364-31, Method Ill, w/o optional cold shock and No evidence of physical damages
Temperature and | vibration. Exceptions per EIA-364-1000: Meet LLCR requirement
Humidity - Cycle between 25°C/80%RH and 65°C/50%RH. Insulation > 100MQ Min.
- Ramp 0.5hr, dwell 1hr, dwell starts when conditions
TR G are stabilized. AMULTG R R ARIR,  F i o B R, A%k
- 24 cycles total H1,fH>100MQ
- Allowable variation +3°C and +3%RH
ARFRME: EIA-364-31, Method Ill, 25°C~65°C; 95%
RH, ZZEAREE, RREE 240 /M
S1. 25°C~65°C,90-98%RH, 2.5Hr
S2.65°C, 90-98%RH, 3Hr
S3.65°C~25°C,80-98%RH, 2.5Hr
S4.25°C~65°C,90-98%RH, 2.5Hr
S5.65°C, 90-98%RH, 3Hr
$6.65°C~25°C,80-98%RH, 2.5Hr
S7.25°C, 2HR, 90-98%RH
S7a.-10C, 3HR
S7.25°C, 3HR, 90-98%RH
S1—S7 1 cycle 24Hr, 10 cycle (240Hr)
Vibration EIA-364-28, Condition VII-D, 15min in each of 3 No evidence of physical damages and no
mutually perpendicular directions. Both mating discontinuity longer than 1 microsecond.
PURIRS) halves should be fixed rigidly.

(Power Spectral Density 0.02g%/Hz, Overall rms 3.10g)

i

[ T e T

MR J5¥%: EIA-364-28, condition VII, test letter D;
0.02 g2/Hz, overall rms: 3.10, &AM H](Xs Y. Z) 2
/ANEF, B JE 6 /N

ANALTE B IR, B BT<1us

No visual destroy and discontinuities < 1psec
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Mixed Flowing
Gas

RE MK

EIA-364-65, class IIA, 120hrs unmated, 120hrs mated
(240hrs total).

MPRFRYE: EIA-364-65,Class IIA, 10 K, 5 RIFECH,
5 RECHE, RH% 70+/-2, Temp. 30+/-1, CI2: 10+/-3
ppb, NO2: 200+/-50 ppb, H2S: 10+/-5 ppb, SO2:
100+/-20 ppb

No evidence of physical damages
Meet LLCR requirement
Insulation > 100MQ Min.

i 4 DX TG R et e, 4 L BELiS 2 5K

Thermal
Disturbance

EIA-364-32, cycle the mated connector pair 10 times
between 15°C and 85°C.
-ramp > 2°C/min

No evidence of physical damages
Meet LLCR requirement
Insulation > 100MQ Min.

Vi ¥4 XS | - dwell > 5 mins (ensure contacts reach temperature)
JEh A, Heflid | - Humidity not controlled VAU (787 N5 TN S R PR 5 P
REL A2 R Hi.BH>100MQ
MARHE: EIA-364-32
-15+/-3 C~85+/-3°C, ZZEEH 10 IR, MZLL 2 &
RN ARAY, FR R 15 B N () e/ 5 43
0 SEAMIEK s
Other
- EIA-364-52. Category 3 Steam Age RMA Class 1 flux Solderable area shall have a minimum of 95%
Solderability immerse in molten solder at a temperature of solder coverage.
+255°C £ 5°C at rate of 25.4 mm % 6.35 mm per
AR second.

Hold in solder for 5 +0/-0.5 seconds.
To include solder pins and mounting pads.

TR AE:

Bak i -
A T):

EIA-364-52,
255C+/-5C,
5+/-0.5

Y5878 55 TH 5 >95% UL b
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3.6 Product Qualification Test Sequence

Table.2

Test

A-4

Visual Inspection

1,8

1,10

1,8

1,12

1,13

1,3

1,4

Low Level Contact
Resistance

2,5,7

2,5,7,9

2,5,7

2,5,7,9,11

3,10

Durability

Durability
(Preconditioning)

Insertion Force

58

Extraction Force

6,9

Temperature Life

Temperature Life
(Preconditioning)

Reseating

10

Thermal Shock

Cyclic Temperature
and Humidity

Vibration

Mixed Flowing Gas

Thermal Disturbance

Continuity

Dielectric
Withstanding Voltage

Insulation Resistance

Current Rating

Solderability

Signal Integrity Testing

Test Requirements and Test Sequence as per USB Type C Compliance Document.

' Additional test, not part of USB Type C Compliance Requirements
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’ LLCR measurement of pin “A1” |
(V)
N
LLCR measurement area
PinAl —® : -
e p— | r == Voltmeter
.. @ — *8' L == terminal
» ! SEF 3
od =5 : PWR supply
— (O | s— ferminal
LA S —_—
Receptacle side Plug side T
a (&)
NS
Figure 1: Typical Contact Resistance Measurement
300« F 105ec.atzsu°c..—>| |-l—
: A
2500 |
2000 E /134]:10 o, +— 180+ 10 'C..
Temperature x| p 15010 <,
() -
1000 |
a0« / 120 30 sec. 110= 10sec.. [ 0= 10sec., |
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Qe 100 200+ 300« Time (gec v
Figure 2. Recommended reflow temp profile
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Figure 3. Reference Continuity Test Fixture
(F1, F2, F3, F4, F5 are test force direction)
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The applicable product descriptions and part numbers are as shown in Appendix.1.

Product Part No.

Description

2338792-* USB TYPE C 3.1 CONN REV TOP MOUNT WITH 1.60 OFFSET
(Prepared by) Rambo Zhang Date
19-Oct-2018
(Checked by) Richard Ma Date
19-Oct-2018
(Approved by) Simon Li Date
19-Oct-2018
LTR | REVISION RECORD ECN DR CHK APP DATE
A Released R.Z R.M S.L 20-Mar-2019
Rev A 80f8
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