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SCOPE

This specification covers performance, tests and quality requirements for 0.5mm pitch USB Type
C connector.

Aces’ P/N: Receptacle : 54926 , 55907, 55910 , 55912 , 55914, 55933, 55939, 55940, 55915

SERIES
Plug : 54927,55937 SERIES

APPLICABLE DOCUMENTS

USB Serial Bus 3.0 Specification
EIA-364 : ELECTRONICS INDUSTRIES ASSOCIATION

REQUIREMENTS

4.1 Design and Construction

Product shall be of design, construction and physical dimensions specified on applicable

product drawing.
4.2 Materials and Finish

4.2.1 Contact: High performance Copper alloy
Plated:  (a) Contact Area: 2u”Au. + 30u”NiPd or Au 30u”
(b) Solder Tail: Matte Tin
(c) Under plate: Nickel-plated over all or Matte Tin over Nickel.
4.2.2 Housing: Thermoplastic, High temp. UL94 V-0
4.2.3 Shell: Stainless steel

4.3 Ratings

4.3.1 Rated voltage: AC 20V

4.3.2 Current:
4.3.2.1 5Amps . For All VBUS pins .
4.3.2.2 1.25Amps . For Vconn pins and GND
4.3.2.3 0.25Amps . For the other pins

4.3.4  Operating Temperature : -40°C to +85°C
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5 PRIMARY QUALIFICATION APPROVAL TESTING

Teat Group

Number of Specimens

Receptacle

Plug

Teat Group A

Reliability test EIA 364-1000.01

5pcs

5pcs

Teat Group B-1

Mechanical test

B1-3 only ,8 pcs

B1-3 only ,8 pcs

Teat Group B-2

USB 2.0 and Low speed signal of
cable and adaptor

Teat Group B-3

USB Super Speed signal of cable
and adaptor

Teat Group B-4

Shielding Effectiveness of cable
and adaptor

Teat Group B-5

Critical Dimensions

Teat Group B-6

Connector Pair Current Rating

3

Teat Group B-7

Plug connector Wrenching test

B7-1.,3 pcs
B7-4 ,12 pcs
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5.1 Test Group A_EIA 364-1000.1

Group 1
5 sample

Group 2
5 sample

Group 3
5 sample

Group 4
5 sample

Group 7
5 sample

Examination

I
LLCR

|

Durability
(50cyc)
|
Temperature

life (120hr)

|

LLCR

Reseating(3cyc)

Examination

I
LLCR

|
Durability

(50cyc)
I

Thermal Shock

|
LLCR

I
Cyclic
temperature
and
Humidity
I

LLCR

|
Reseating(3cyc)

I
LLCR

Examination

I
LLCR

|
Durability
(50cyc)
|
Temp Life
(72hr)

I
LLCR

Vibration

Examination

I
LLCR

|
Durability

(50cyc)

|
Temp Life
(72hr)

|
LLCR

Mixed flowing
gas

I
LLCR
I

Thermal
Disturbance

I
LLCR

Reseating(3cyc)

EIA test groups A-5 and A-6 do not apply to this connector
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I
Dielectric
withstanding
voltage

|
LLCR

|

Insertion

Force

|

Extraction

Force

I
Durability

Extraction
Force

I
Durability

(10k)
|
Extraction
Force

|
LLCR
|
Dielectric
withstanding
voltage
|
Insulation
Resistance
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5.2 Test Group B

Group B-1
Mechanical

Group B-2

USB 2.0 and Low

speed
Mechanical

Group B-3
SS signal
Testing

Group B-4
Cable
Shielding

Group B-5
Critical
Dimensions

Group B-6

Group B-7
Wrenching
Test

|
Cable Pull
out (For
cable
assembly
only.)
|
Cable Flex
(For cable
assembly
only.)
|

4-Axis
Continuity

|
Voltage
drop (N/A)
|
Visual
inspection
(cable/wire)

Applicable to Type-C Cable and Adaptor

Assemblies

Page 7

Critical
Dimensions
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Rating
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Wrenching
Strength

Continuity

Dielectric

withstanding

voltage

I
Wrenching

Strength
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6 GROUP TEST METHOD

Test Group A-1 (required for all connectors)

Item

Test

Test procedure

Test criteria

Low level contact
resistance

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

Measure at 20 mV (Max) open circuit at 100 mA.

| LLCR measurement of pin “A1” ‘

A

v
l LLCR measurement area | l

}
LN

Voltmeter
terminal

Mated
Connector
Pair

PWR supply
terminal

Plug side T

e
L

Receptacle side

e

40 milliohms max for all
contacts.
Baseline measurement.

Durability
(preconditioning)

EIA-364-09
Perform 50 unplug/plug cycles.

No evidence of physical
damage

Temperature life

EIA-364-17, method A
1052 C without applied voltage for 120 hours.

None

Low level contact
resistance

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

50 milliohms max.

Reseating

Manually unplug/plug the connector or socket.
Perform 3 such cycles.

No evidence of physical
damage

Low level contact
resistance

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

50 milliohms max.

Page 8

2010/10/31

TR-FM-73015L




Aces Aces PIN: 55907 series

TITLE: 0.5 MM PITCH USB TYPE C CONN.

RELEASE DATE: 2015.12.24 | REVISION: 4 | ECN No: 1512378 pace: 9 oF 19

Test Group A-2 (required for all connectors)

Iltem Test Test procedure Test criteria

EIA-364-23
The measurement is made across the plug and 40 milliohms max for all
receptacle mated contacts and does not include any contacts.

internal paddle cards or substrates of the plug or Baseline measurement.
receptacle.

Low level contact
resistance

Durability EIA-364-09 No evidence of physical
(preconditioning) Perform 50 unplug/plug cycles. damage

EIA-364-32, test condition |

10 cycles with the exception of exposure times. Place
a thermocouple in the center of the largest mass
component of the connector that is in the center of the
test chamber to insure that the contacts reach the
temperature extremes before ramping to the other
temperature.

Test condition T

Step | Temperature, Time ,
o minutes
Thermal shock +0
55 30 min

3

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any | 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

Low level contact
resistance
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EIA-364-31

Cycle the connector between 25 °C 13 °C at 80 % 3%
RH and 65 °C +3 °C at 50 % +3% RH. Ramp times
should be 0.5 hour and dwell times should be 1.0 hour.
Dwell times start when the temperature and humidity
have stabilized within the specified levels. Perform 24
such cycles.

Temperature Humidity

Cyclic temperature
and humidity

— 50%RH

As one cycle, total 24 cycles

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

Low level contact
resistance

Manually unplug/plug the connector or socket. Perform | No evidence of physical

Reseating 3 such cycles. damage

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any | 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

Low level contact
resistance

Test Group A-3 (required for all connectors)

Item Test Test procedure Test criteria
EIA-364-23
The measurement is made across the plug and 40 milliohms max for all
receptacle mated contacts and does not include any contacts.

internal paddle cards or substrates of the plug or Baseline measurement.
receptacle.
Durability EIA-364-09 No evidence of physical

(preconditioning) | perform 50 unplug/plug cycles. damage

Low level contact
resistance
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EIA-364-17, method A
105° C without applied voltage for 72 hours when used
as preconditioning.

Temperature life
(preconditioning)

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any | 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

EIA-364-28, test condition VII, test condition letter D
15 minutes in each of 3 mutually perpendicular
directions. Both mating halves should be rigidly fixed
s0 as not to contribute to the relative motion of one
contact against another. The method of fixturing should
be detailed in the test report.

12 dB/OCTAVE 12 dB/OCTAVE
. UPPER TOLERANCE LIMIT +1.5 dB /
SPECIFIED CURVE

Vibration (OWER TOLERANGE LiMiT -1’5 98

Low level contact
resistance

Power
spectral
density
(G"Mz2)

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any | 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

Low level contact
resistance

Test Group A-4 (required for all connectors)

Iltem Test Test procedure Test criteria
EIA-364-23
The measurement is made across the plug and 40 milliohms max for all
receptacle mated contacts and does not include any | contacts.

internal paddle cards or substrates of the plug or Baseline measurement.
receptacle.

Low level contact
resistance

Durability EIA-364-09 No evidence of physical
(preconditioning) Perform 50 unplug/plug cycles. damage
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EIA-364-17, method A
105° C without applied voltage for 72 hours when
used as preconditioning.

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

ElA-364-65, class IIA

Temperature life
(preconditioning)

Low level contact
resistance

-Mate state (5pcs)
168Hr

Mate

-Unmate state (5pcs)
Mixed flowing gas 112Hr 168Hr

I |
I i

Mate

Relative Rollutant

Environmental Humidity Temperature Concentration, ppb

Class % °C NO, Hy8 S0,

11 20050 105 100+20

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any | 50 milliohms max.
internal paddle cards or substrates of the plug or
receptacle.

Cycle the connector or socket between 15 °C £3 °C
and 85 °C * 3 °C, as measured on the part. Ramps
should be a minimum of 2 °C per minute, and dwell
times should insure that the contacts reach the
temperature extremes (a minimum of 5 minutes).
Humidity is not controlled. Perform 10 such cycles.
Temperature

Low level contact
resistance

Thermal
disturbance

35min | 5min min. | 35min

As one cycle, total 10 cycles
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Low level contact
resistance

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

50 milliohms max.

Reseating

Manually unplug/plug the connector or socket.
Perform 3 such cycles.

No evidence of physical
damage

Low level contact
resistance

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

50 milliohms max.

Test Group A-7 (EIA test groups A-5 and A-6 do not apply to this connector)

ltem Test

Test procedure

Test criteria

Dielectric
withstanding
voltage

EIA-364-20, 100 VAC (RMS)
Perform 4 plug/unplug cycles. (Total:4 cycles)

No disruptive discharge
Current leakage: 1 mA
max.

Low level contact
resistance

EIA-364-23

The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

40 milliohms max.

Insertion force

EIA 364-13
At a maximum rate of 12.5 mm (0.492”) per minute.
(Total:5 cycles)

Within the range of 5 N
to 20 N.

Extraction force

EIA 364-13
At a maximum rate of 12.5mm (0.492") per minute.
(Total:6 cycles)

Within the range of 8 N
to 20 N.

Durability

EIA 364-9
Perform 25 plug/unplug cycles. (Total:31 cycles)

No evidence of physical
damage

Extraction force

EIA 364-13
At a maximum rate of 12.5mm (0.492") per minute
(Total:32 cycles)

Within 8 N to 20 N.
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Durability

EIA 364-9

Perform 2,648 plug/unplug cycles. (Total:2500 cycles)
Rotate the receptacle or plug 180° and perform 2,500
plug/unplug cycles.

Cycle rate of 450 - 1250 cycles per hour (total of 10,000
plug/unplug cycles, flipping every 2,500 cycles).

No evidence of physical
damage

Extraction force

EIA 364-13
At a maximum rate of 12.5mm (0.492") per minute

Within 6 N to 20 N.

resistance

Low level contact

EIA-364-23
The measurement is made across the plug and
receptacle mated contacts and does not include any
internal paddle cards or substrates of the plug or
receptacle.

50 milliohms max.

Dielectric
withstanding
voltage

EIA-364-20, 100 VAC (RMS)

No disruptive discharge.
Current leakage: 1 mA
max.

Insulation
Resistance

EIA 364-21.

Mated and unmated connectors, apply
100 V DC between adjacent terminals.
Applicable to both receptacle and plug.

A minimum of 100 MQ
insulation resistance is
required between
adjacent contacts of
unmated and mated
connectors
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Test Group B-1: Type-C Connector and Cable Assembly Mechanical Tests

Item Test Test procedure Test criteria

-The PCB shall be clamped on three sides of the
receptacle no further than 5 mm away from the
receptacle outline.

- 5 mm ball tipped probe applied the force

- Duration : 10 seconds

H INSTROMN
_ No discontinuities

4-Axis f grgater than 1 o

Continuity | - microsecond duration in
> | any of the four

orientations tested.

Force and Moment Requirements

Receptacle configuration with Force at 15 mm from receptacle | Moment with respect to
respect to mounting surface shell mating edge (N) receptacle shell mating edge
(Nm)

Right angle 20 030

Vertical 8 0.12

Test Group B-5: Critical Dimensions

Item Test Test procedure Test criteria

Critical
BS Dimensions

See customer drawing
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Test Group B-6: Connector Pair Current Rating

Item Test Test procedure Test criteria
Mate connector: measure the temperature rise at rated
current after:
5A applied to All VBUS pins (pins A4,A9,B4 and B9)
1.25A applied to Vconn pin (B5) and GND pins.
(pins A1,A12,B1, and B12)
0.25A applied to all the other contacts. When current is
The ambient condition is still air at 25° C (EIA-364-70 applied to the contacts,
METHOD 2) the temperature rise
shall not exceed 30°C
Contact o at the outside surface of
Current Rating the shell. This

i, 8 ' ’ requirement applies to
the USB Type-C
connector mated pair
only.

Measurement Point
Receptacle shell top

Current Rating Test PCB

Item Trace width (mm) Trace length (mm) Thickness
on each PCB

Signal trace .25 max. 13 max. 35 pm (1 oz. copper)

Ground trace 1 ax. 38 max. 35 pm (1 oz. copper)

Veus and Veonn 1.25 max. 30 max. 35 um (1 oz. copper)

PCB N/A 0.80 - 1.20 mun
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Test Group B-7: Plug Connector Wrenching Test

Item Test

Test procedure

Test criteria

Wrenching Test

Continuity

- Plug only
- Direction: four directions (i.e., left, right, up, and down).
- Duration: 10 seconds

Wrenching Strength Test Fixture

WALL THICKNESS

|
N ‘ A 6.20:0.02

DETAIL B

The plug shall be mated
with the continuity test
fixture after the test
forces have been
applied to verify no
damage has occurred
that causes discontinuity
or shorting.

No plug damage: 0.75
Nm.

No discontinuity or short
after the test force
applied.

Dielectric
withstanding
voltage

Mated, 100 VAC (RMS)

No disruptive discharge.
Current leakage: 1 mA
max.
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Assembled condition

[Assembled test fixture]

N 3.34) 6.2 +0,9)
(5. 6o}

Y
"

The plug shall
disengage from the test

fixture or mechanically
o %\A%’ fail when a moment of
KElwele]) o 2.0 Nm is applied in the
Wy up and down directions
, ‘\\,‘_ and a moment 3.5 Nm is

e i applied in the left and
- right directions.

Wrenching Test

o

1.28 Nm

Compressive load (N)

3 4 5
Compressive extension (mm)

Example of Wrenching Strength Test Mechanical failure point
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7 INFRARED REFLOW CONDITION

7.1. Lead-free Process

TEMPERATURE CONDITION GRAPH
( TEMPERATURE ON BOARD PATTERN SIDE )

temp (C)
Peak temp
260°C Max.
10 sec. Max. 200 C Min
40 sec. Min
b EEEe—

T

230 C Min

-

'
L

!

Pre-heat Hold time for 150 ~ 180 C
15 60 ~ 120 sec.
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