Q“& %;\i«/ll\ 4, / 3 swvolution

Amphenol Interconnect and Sensor System(AISS)
P Y

AssembleTech(AST

Now. 4L‘th 2021



USB4 '][‘y]pe C

Company Confidential * All Rights Reserved  12/1/2021 « Page 2 Am phe nol



USB Technology Roadmap

Trend

/ .
v’ Higher speed Higher current/power

/ . . .
v’ Higher density Wider application

 Performance

20Gb/s

480Mb/s
12Mb/’s

Year

1996 2000 2010 2013 2017 2019
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USB4 Type C Cable

USB4 is the most recent update of the USB specification and supports a range of
higher video resolutions, high data bandwidth, power, bandwidth capability is
increased up to 40Gbps in two lanes.

Cable Samples Cable assembly certification

Passed the certification (USB4 Gen3 spec)
Available The certified cable length is 1 meter
TID number is 6595
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USB4 Type C Cable

Highlight:
First group to pass USB-IF certification, SI support 20Gbps/pair (bandwidth is
40Gbps), support 100W power and cable assembly are fully shielded.

» Certified by USB-IF committee, the TID number is 6595

» 20Gbps/channel, total bandwidth is 40Gbps

» Physical interface compatible with Type C and Thunderbolt3
» Certified cable length is 1m

» Symmetrical design for either direction plug

» Support 5A 100W power

» Support data, video, audio and power

» Fully shielded connector

» Small connector pitch: 0.5mm
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USB4 Type C Cable

Comparison between USB4 Gen3 and Gen2 performance

USB4 Type C Gen2 USB4 Type C Gend

Spec defined cable Length<< 2 m |Spec defined cable Length<< 0.8 m

Bandwidth: 20Gbps Bandwidth: 40Gbps
IMR is Normative IMR is Informative
No need to test COM Add COM requirement
no need to test IXT USB and Add IXT USB and IXT DP
IXT DP requirement requirement

Support TBT3
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USB4 Type C Cable

Connector Configuration

B12 Bl

QOuter Cover

P1 P2
Fin  Signal Name Wire color Fin Signal Mame
Al B . St Al B
[| A2 B2 GD =rain a2 g2 | GNP
A4 BA VEUS Blue A B4 VEUS —T
gocs 1opp | A9 BE AG B9 4PCS 100F
A5 CC Gresn A5 oo
BS YCONN Yellow B5 WO
AB bpl White AB Opi ] _
~ =i
A7 [ Green A7 On1 '
A2 SSTHp 1 Brown B11 S5Rip! ]ﬁmql oal
Al SSTHn Gresn B0 SSR¥N1
811 SSRAp1 Yellow A2 S5Tap! ]ﬁ il pir
TH) - Loaxi i
B10 SSRYn White A3 5STHN
82 SSTHp? Red Al SSRYp2 ]h I
- AT I
83 SSTHn2 Slack A1D S5R¥n2 P
A11 SSRYp2 Blue B2 SSTHp2 ],\ ol o
L0
a10 SSRYND Orange B3 55TXn? elalpair
A8 S8UT Urange B8 SBUZ
i 582 Gray Af SRU
Shell Shield Araid Shell Shigld
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USB4 Type C Cable

Cable Configuration

P Jacket

Cores Color:

c “Paper tape  (Cores A insulation: Nature

i "Drain wire Cores Color:

| Al orange, A2 Blue, A3 Blue A4 Black

& ‘ A5 White, A6 Yellow, A7 Brown, A8 Green,
<4 Braid B White-Green, C1 Green, C2 Gray, C3 Orange
| | D Yellow, E Blue.

Filler

Cross sectional view

8C 30awg coaxial wire for high speed signal transimission
1pair 34awg USB2.0 signal transimission

3C 34awg side band and CC _ _ _ _
1C 34awg VCONN We are using coaxial cable for current design, in the

1C 24awg power future, we will develop twisted pair solution for USBA4.
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USB4 Type C Cable

Test Spec

Test Items Test Method Condition Comments
Examination of Product ElA-364-18 10x magnification Mo defrimental condition
; . . ; . No disruptive discharge:
Dielectrical Withstanding Volta ElA-364-20 100V AC, 1 te ’
electneal ing Vollage - mind Leakage current =ZmA
Insulation Resistance Ela-364-21 100V DC, 1minute =100M0
. Test current: 100mA Initial =40m{;
Low Level Contact Resistance ElA-364-23 '
Open voltage: 20mV (max.) Final =50m(;
- Mo discontinuities or shorts
P oduct . /
Continuity er product spec allowed
Insertion Force ElA-364-13 Speed: 12.5 mm/min (rate) Insertion Force: 5~20N
First 5cycles: B~20N;
After 30cycles:
Extraction Force ElA-364-13 Speed: 12.5 mm/min (rate) within 33% of initial reading and
meet 8~20M;
After 10000cycles: 6~20N;
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USB4 Type C Cable

Test Spec

Durability (preconditioning) ElA-364-09 4cycles, 200cycleshour No evidence of physical

damage
. total 10000cycles, rotate 180° every No evidence of physical
ElA-364-09
Durability 2500cycles, 500cycles/hour damage

Mo discontinuity and cable no
Pull the plug from board connector ty

Cable Pull Out ElA-364-38 load 40N for 1 minute; mechanical separation from
connector
Cable Elex E1A-364-41 +60°, ‘mﬂi}@'d&s, 20cycles/minute, Mo Ius_s ofmqtan|ty
500g weight, roller OD=37mm during cycling
. L Force BN at 15mm from receptacle shell mating . .
4-Axis Continui Product Standard Mo discontinuity over 1us
ty edge, maintain 1minute each for 4 orientations ty

250mV for GND;

Voltage Dro ElA-364-06 5V, 3A rated current !
ge Hrop : 500mV for VBUS

Wrenching strength load 50N at 15mm

Wrenching Strength (50N) Product Standard from the edge of receptacle in each of four Mo physical damage
directions (left, right, up, down)
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SI performance based on USB4 Gen3

USB4 Type C Cable

Measured data based on 30awg 0.8meter cable, straight plug to straight plug.
spec is USB type C section 3.7.2

TX1(L) | TXI(R) | RXI(L) | RXI(R) | TX2(L) | TX2(R) | RX2(L) | RX2(R) | Limit Paiﬁ{Fa
ILfit@0. 1GHz, dB | —0.54 | —0.54 | -0.52 | —0.52 | —0.53 | —0.53 | -0.52 | —0.52 | -1 Pass
ILfit@2.5GHz, dB | -2.92 | -2.92 | 2.9 | -2.9 | -2.9 | —2.9 | —2.92 | -2.92 | -4.2 | Pass
ILfit@5GHz, dB | —4.17 | ~4.17 | —4.15 | —4.15 | ~4.16 | -4.16 | -4.2 | -4.2 -6 Pass
ILfit@10GHz, dB | -6.18 | -6.18 | —6.16 | —6.16 | —6.27 | 6.27 | -6.21 | -6.21 | -7.5 | Pass
ILfit@12. 5GHz, dB | -7.13 | -7.13 | -7.06 | -7.06 | -7.28 | -7.28 | —7.14 | -7.14 | —9.3 | Pass
ILfit@15GHz, dB | -8.1 | -8.1 | -7.92 | -7.92 | -8.27 | -8.27 | -8.07 | -8.07 | -11 | Pass
IMR, dB ~40.86 | —40.86 | ~41.57 | =41.57 | -39.38 | —39.38 | -39.62 | -39.62 | ~35.9 | Pass
IRL, dB -20.09 | ~20.09 | -20.34 | —20.34 | -19.94 | -19.94 | -19.83 | -19.83 | ~18.21 | Pass
2D, dB 26.83 | —27.82 | -23.28 | —23.89 | -19.79 | -19.8 | -29.48 | 30 ~17 | Pass
D2C, dB -26.68 | —27.97 | -23.46 | -23.8 | -19.85 | -19.79 | -29.75 | -29.96 | -17 | Pass
IXT DP, dB ~48.78 | ~48.76 | ~48.95 | —49.43 | —48.59 | —47.94 | -48.11 | -48.39 | -40.3 | Pass
IXT USB, dB ~50. 11 | -52.47 | -51.04 | -52.75 | =50.06 | ~51.76 | -49.75 | ~52.33 | ~40.26 | Pass

Amphenol
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USB4 Type C Cable

SI performance
Insertion Loss(USB4 Gen3), Diff IL

Measured data based on 30awg
0.8meter cable, straight plug to
straight plug. spec is USB type

C section 3.7.2 4

Diff IL, dB
o)

-10

_12 ] ] ] ]
0 0.5 1 1.5 2

Frequency, Hz «1010
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USB4 Type C Cable

SI performance
Return Loss(USB4 Gen3) . Diff RL

Measured data based on 30awg _., L , -:-'-f"-.'-:'?'u,r[.-.?ff.;, ‘u
0.8meter cable, straight plug to | RSt
straight plug. spec is USB type C

section 3.7.2 _

7

f

"M il
L

I "“l

Diff RL, dB

-60

_?0 ] | ]
0 0.5 1 1.5 2
Frequency, Hz «1010
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USB4 Type C Cable

SI performance
Scd21 (USB4 Gen3) ] Mode Conversion

-10

Measured data based on 30awg 20|
0.8meter cable, straight plug to
straight plug. spec is USB type 30T

C section 3.7.2 b et
40 ".!.lf:i.';-l‘l'lll'l ! | |

-50 fHii
| |

Mode Conversion, dB

-70 [

-80

-90 : : ' '
0 0.5 1 1.5 2
Frequency, Hz «1010
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USB4 Type C Cable

SI performance

Crosstalk between high
speed pair (USB4 Gen3)

Measured data based on
30awg 0.8meter cable, straigl
plug to straight plug. spec is
USB type C section 3.7.2

Diff Crosstalk, dB

-30

-40

-50

-60 [

-70 1

-80

-90

-100

-110

-120

-130

.*r

'|.'

'| I

'."l1 'w‘&

Hf' '

ull

Diff Crosstalk

1
Frequency, Hz
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USB4 Type C Cable

SI performance

Crosstalk between hlgh e Diff Crosstalk Between D+/D- and TX/RX
speed pair and low
speed pair(USB4 Gen3) el

-85 I
Measured data based on
30awg 0.8meter cable, straight
plug to straight plug. spec is
USB type C section 3.7.2

-70
75 [
-80

85 1 Ak

Diff Crosstalk, dB

90

95 Hi

100

_105 | | | |
0 2 4 6 8 10 12
Frequency, Hz <108
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HDMI2.1
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HDMI 2.1

HDMI 2.1 is the most recent update of the HDMI specification and supports a range
of higher video resolutions and refresh rates including 8K@60 HZ and 4K@120HZ.
Dynamic HDR formats are also supported, and bandwidth capability is increased up to
48Gbps.

2 1 A Huge Leap Forward

Supports Resolutions Up to 10K and Dynamic HDR and
Introduces the Ultra High Speed HDMI Cable

Cable Samples Connector Certification Cable assembly certification

Available Available Available

The certified cable length is 2 meter
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Highlight
Cable assembly passed HDMI committee certification, bandwidth is 48Gbps with

12Gbps/pair, support SK@60H:z resolution display, the cable assembly are fully
shielded.

» Certified by HDMI committee, the certified cable length is 2m
» 12Gbps/channel, total bandwidth is 48Gbps

» Physical interface compatible with HDM12.0 and HDMI 1.4

» Support high resolution SK@ 60Hz

» Fully shielded connector
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HDMI ’][‘e«c]humology Roa(dlnmaqp

Spec release date M

HDMI Spec. Rev.

Max signal each lane

i i

1
1.65 3.4 3.4 6 : 12 :
bandwidth (Gbps) i :
i i
Max signal total | :
ax signattota 4.95 10.2 10.2 8 b 48
bandwidth (Gbps) : i
i |
Max resolution 1920X 1080 | 2560X | 3840X 3840 X 2160 |} 7680 X 4320p |
60 Hz 1600 | 2160 60H: ||  60Hz |
1080P 75H:z 30 Hz £ 8K
4K \ ]
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HIDMI2.1

v" Higher Resolutions
v" Faster Refresh rates
v Dynamic HDR

v eARC

Application

o HD| 4K 8K IS

1920x1080 | 3840x2160 WEMeTN v 8K delivers a super-immersive
viewing experience
v' 60Hz enables smooth and sharp

viewing of content with high-speed
action

e - = |

11 79
R g e -
] d )
ah Wi g
i B 'P 11 i d T'
LI 4 '
(LI,
< TP ! o
e Ay W & R s e
g A o 7 y e
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HDMI 2.1 Cable Assembly

Colour code:

Cable cross section

Unit A: Unit D:
Jacket A 1. White&Brwon D1.Gray D2.White
Braid > White&Red
Unit A ) oo

A3:White&Orange Unit E:
Al-mylar =
Unit E A4:White&Blue El. Red
Unit D
Unit C -

Unit B:
Unit B B1:White&Green
Filler

Unit C:

e C1.Green&Orange
4pairs 30awg for high speed signal transimission

1pair 32awg for SCL&SDA

1pair 34awg for reserve and hot plug detect
1C 28awg for power

2C control signal

HDMI2.1 compatible to both
Coaxial cable and twisted pair cable

Bend Radius

2.5x cable OD

Cable Dimensions 100Q

| Jacket OD : 6.0+/-0.2MM
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HDMI 2.1 Cable Assembly

Typical wire diagram
P1 P2
WHI 1 1 TMDS DATAZ+
BRO| 3 m 3 TNOS DATAZ— BRO
] Y 9 TMDS DATAZ SHIELD
WHI 4 : .-—ﬁ—-. : 4 TMDS DATAT+ =
RED 6 6 TMOS DATA1— JF:E
7 \J 9| DS DATAT SHELD EE L
WHI 7 7 TMOS DATAD+ d ;
oRA | g XX g | ™os oAt 1.30 :0.1C
11 v 11 | ™MOS DATAD SHELD B —et6.10 +0.2¢
WHI 10 : :-—ﬁ—. : 10 | ™os cLock+ —t| | -
BLU 19 12 | ™Os cLock- = - )
8 \ 8§ | MOS CLOCK SHELD ' R ©
WHI 15 13 CEC ST e
ORA 14 14 RESERVE R . Ve JUND BAR AND |
N HE :
17 v 17 S E
WHI 15 15 |t Co s o . '
CRE 16 W 16 SOA R
GRAY 17 17 DOC/CEC GROUND
RED 18 - _ 18 | +5v POWER
shel Braid&Drain shell | SHELD

Company Confidential * All Rights Reserved ¢ 12/1/2021 + Page 23 Am phe nol



HDMI 2.1 Cable Assembly

Mechanical reliabili
Vibration test

ltem Test Condition Requirement
Vibration Amplitude : 1.52mm P-P or 147m/s” {15G} Appearance No Damage
Sweep time: 50-2000-50Hz in 20 minutes.
P Contact Contact :
Duration : 12 times in each (total of 36 Times) | Resistance Change from initial value:
XY, Zaxes. 30 milliohms maximum.
Electrical load : DC100mA current shall be Shell Part :
: Change from initial value:
Flowed during the test. 50 milliohms maximum.
(ANSI/EIA-364-28 Condition I11)
Discontinuity 1 psec maximum.
Cable pull-out test
Cable Axial load to the cable for 1 minute. Discontinuity Type D:
Pull-Out

(ANSI/EIA-364-38C)

40N minimum
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HDMI 2.1 Cable Assembly

Mechanical reliabili
Mechanical shock test

Shock Pulse width: 11 msec., Appearance No Damage
Waﬁ.rem:n - half sine, Contact Contact -
490m/s~{50G}, 3 strokes in each XY Z. axes Resistance Change from initial value:

30 milliohms maximum.

Shell :

Change from initial value:
20 milliohms maximum.

(ANSIEIA-364-27, Condition A)

Discontinuity 1 psec maximum.
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HDMI 2.1 Cable Assembly

Mechanical reliabili

Mechanical durability test

Durability

Measure contact and shell resistance after Contact
Following. Resistance

Automatic cycling :

Type A: 10,000 cycles at 100 = 50 cycles per
hour

Type C and Type D: 5,000 cycles at 100 = 50
cycles per hour

Contact :
Change from initial value:
30 milliohms maximum.

Shell
Change from initial value:
30 milliochms maximum.

Wrenching test

Wrenching
strength

Mated connectors, appearance
apply perpendicular forces fo plug ata 15> mm
distance from the edge of the receptacle
covered by test fixture.

Perform this test using virgin paris.
Forces are to 4 directions (left, right, up, down).

Type D:

0-20N: No plug or
recepiacle damage.

20-40N: No receptacle
damage.

Amphenol
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HDMI 2.1 Cable Assembly

Mechanical reliabili
Mechanical mating force and unmating force test

Insertion / Insertion and withdrawal SpEE‘d Z TWE A
Withdrawal _ _ 98N {1.0kgf} minimum
Force 2omm/minute. Withdrawal 39 2N {4.0kgf} maximum
force Type C:
(ANSIEIA-364-13) N minimum

20N maximum

Type D:
SN minimum
25N maximum
and
after 5,000 cycles mating,
SN minimum
20N maximum

Insertion force 44 1N {4.5kgf} maximum
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HDMI 2.1 Cable Assembly

erformance
Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1

section 5 (used category3 cable, and downward compatible with Category 1&2)

Time Domain Parameters
Pl Tddll Impedance 20.00u/ Ref 100.0uU [F4 Zr]

200.0 y
>1 26.807 ps (4.0183 mm) ' 106.07 U Illlpedal lee Trl: Pass

2 369.08 ps (55.323 mm) ; 95.416 U
180.0 3 2.4251 ns (363.51 mmg + 100.65 U
4 1.0000 ns (149./90 mm) | 99.024 U

160.0 |@ RT=75ps (10%'90%j

140.0

120.0

100. 0

80,00

60. 00

40.00

20.00

0.000

-in -300p ™ Soop £ 1.5n 2n 2 sn 3n 3.5n 4n
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HDMI 2.1 Cable Assembly

erformance
Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1

section 5 (used category3 cable, and downward compatible with Category 1&2)

P S5dd21 Log mag 5.000d8/ Ref 0.000de [F4]

5.000
> 10. 000000 MHZz -0.3981 dB Trd4: Pass

|
{ >1
1 2 2.0000000 GHz -5.7690 dB de21
o.oooﬁ? 3. 3.0000000 Giiz -7.1749 ds y

| 6. 0000000 GHz -10.683 dB
! 2.000000 GHz -20.273 dB
-5.000

-15.00

-20.00

-30.00
-35.00 |

-40.00

|
|
|
{
|
|
|
[
!
|
-25.00 5
|
:
5
|
[
|
{
|
{
|

-45.00 4 e
fﬁv 1.2096G 42:4059 ‘ﬁ*z.eOTa 4. 806G 6.905G 7.204G 8.403G 9. 602G 10. 801G 172G
|1 Start 10 MHz IFBW 10 kHz S0P YR8 Sim|PExt] C? | TOR [Fulls] I
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HDMI 2.1 Cable Assembly

erformance
Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1

section 5 (used category3 cable, and downward compatible with Category 1&2)
Frequency Domain Parameters

P ACR Real 5.000u/ Ref 0. 000U [Equ]
0. 000
1 10.000000 MHz -71.948 U
2 1.0000000 GHz -49.082 U
s 000 |3 4.0000000 GHz -32.431 U A R
4 7.0000000 GHz -29.446 U
5 12.000000 GHz -29.065 U
-10.00
-15.00
-20.00
-25.00
! ) b
‘\ {n‘ f\‘n'LN'U\r\% 71}_
-30.00 A S u
e / 7 T 1/
M‘w“ MIJ v“}h \WN & /A\ \ (w\ f"‘.._ Ir{‘
35.00 J‘l JJ \\'JJ
- 1 P / ) > \ )
."h~ \“"\,.\"l‘rdru“Jﬂ
_40.00 ” "/Aﬂ
1
-45.00 pj
X\E%E
- = )
—30.00@ : AN =
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HDMI 2.1 Cable Assembly

erformance

Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1
section 5 (used category3 cable, and downward compatible with Category 1&2)

P Scd21 Log mag 10.00dB/ Ref 0.000dB

20.00

>1 4.9200000 GHz -25.584 dB

o Scd21
0.000 4

-10.00

-20. 00 1
-30.00 |
-40. 00 \ | \NNVNNV“K\\,NL
6
-50. 00 |
-60. 00

-70.00

-80.00

12 Start 10 MHz IFBW 1 kHz Stop 12 GHz EVIEE|
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HDMI 2.1 Cable Assembly

erformance
Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1

section 5 (used category3 cable, and downward compatible with Category 1&2)

Cable eARC Frequency Domain
PHE] Sdd21 Log mMag 1.000d8/ Ref 0.000dB
1.000

1 10.000000 MHz -0.6438 dB Trl: Pass
2 100.00000 MHz -1.8682 dB

0.000)p} >3 200.00000 MHz -2.6816 dB de21 y

-1.000

-2.000

-3.000

-4.000

-5.000

-6.000

-7.000

-8.000

-9, 000 75 7~
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HDMI 2.1 Cable Assembly

erformance
Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1

section 5 (used category3 cable, and downward compatible with Category 1&2)

150.0

140.0

130.0

50. 00
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PE} Tddll Impedance 10

.00u/ Ref 100.0u [F4 Zr]

1
2
3
>4

158.67 ps
1.0000 ns
2.5000 ns
1.4544 ns

(23.784 mm) 108.84 U
(149.90 mm) 100.41 U
(374.74 mmg 100.76 U
(218.01 mm) 99.402 U

Trl: Pass

Tdd1l

-1.5n

-500p

5 A
Z:\"S()Op s 14‘57 2?%% 3.5n 4.5n 5.5n 6. 5n 797

. 5N

enol

o

h




HDMI 2.1 Cable Assembly

rerformance based

Measured data based on 30awg 2meter cable, straight plug to straight plug. spec is HDMI2.1
section 5 (used category3 cable, and downward compatible with Category 1&2)

P Tccll Impedance 5.000u/ Ref 30.00u [F4 Zr]
55.00
: 1 1.0000 ns |(149.90 mm) 33.565 U Tr2: Pass
>2 1.9763 ns |(296.24 mm) 30.061:U
Tcell
45.00
40,00
35.00
2

30.00)_/ _ 4
25.00
20.00
15.00
10.00
5. 000 A LA

-1.5n -500p 500p N 1.5n - 2.5n 3.5n 4.5n 3.5n 6.5n 7.5n 8.5n
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HDMI Alt mode on Type C
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HDMI Alt Mode on Type-C

Applications
v Mobile devices including Mobile phone, tablets and notebook
v" Digital TVs

v Monitors

v' Multimedia players

v" Projectors

IV

M\

HDMI source
with Type-C receptacle

HDMI display
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HDMI Alt Mode on Type-C

The HDMI Alt Mode for USB Type-C connector will allow HDMI-enabled source
devices to utilize a USB Type-C connector to directly connect to HDMI-enabled
displays, and deliver native HDMI signals over a simple cable without the need for

protocol and connector adapters or dongles.

H

HDMI Alt Mode for USB Type-C Connector

Connect a Native HDMI Source Directly to an HDMI Display.
No Adapter. No Converter. No problem.

EEEEEEEEE

Status: sample available, passed HDMI certification

Amphenol
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HDMI Alt Mode on Type-C

Standard USB Type-C plug Auto-detects HDMI Alt Mode
and HDMI Type-A plug source devices and HDMI-
enabled displays

30—34A\{(/G raw cable is
optiona
Features Support all HDMI 1.4b
features
SourTedo%ltpﬁt Ii)SI\/IIAiCl . EBI&/% I?Afhgmet Channel and
coupled for cloc . Audio return
and data lanes channel(ARC) and consumer

electronic control(CEC)
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HDMI Alt Mode on Type-C

The 1st batch certified

tfecti
Cost ettective HDMI Alt Mode product

Benetfits

Easy to use
(No adapters,
no converters)

Excellent SI and EMI

performance support
high resolution
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HDMI Alt Mode on Type-C

Certificate and Test Report (2m cable assembly)
SN@ON@ON@OI@N@ON@ON@ON@ON @O @ON@ON OO

o LA

-1 (=
'@J @CONFIRMATIDN OF ?J)
A HDMI™ ATC TESTING P
C(_;.-' This Tested Product identified below has successfully completed testing at the HDMI® Authorized Test Center gl
iy ,-14 in accordance with the HDMI® Compliance Test Specification listed below. *-, 4
> ADOPTER TESTED PRODUCT =)
@ MName: Limo Lin Category: Cable L@
W ? Company name: J I Product Type: - .F 4

=

Company address:

Product Brand Name: Amphenol li
O)

Model: USE Type-C TO HDMT Alt mode cable azzembly (2m/34AWE)

Strest 39-B @ianPu Industrial Estate, r-" )
Family model(s) of tested product (supplied by Adopter, not tested)

City, Zlamen/Fupan Number of modalls) included 1n the famaly: '@

e

P

@)

= State/Province Family modelis): Mo family defined &
*‘-1 Country China Fouc™

Poatal code 361009 =
Telephone: 86-593 T316: Ext 5216 @

j Fax: B6-592-5931111 [
W Email: Lino hu@amphenol-ast.com r- 3

=

e

TEST CONFIRMATION

-

1
@ Date of issue: June 21s1, 2017 [Test Specification: 1.4h i‘
J Test center: Simplay Labs - Shanghai Confirmed by: Dat. Tran. L\‘J
" --_1 Maotes: - .'- \
o || [ — HOImii 2
'g; 2. Thix iom. d t dows =t B e quakiy or fanctonality of any product, complance with axy specEBcation. oo HifH BEFINTONH MUiTIMERSA MTERFAGE "-q..)l
J intezsparakility with othes HOLT® peod - A iz solaly Zble foo the quabiy, funchicmality, iztocopscabdbir and ) & L-
0 pecifization comd of Adopter's preduct Confirmation & : )
1 3. Thir confrmation iz bared mpon the nd tom Adepbar ks tind and Adepter’s Eom that the ducts Brded uzdaz 308021 r
@i “Fam:dy Modal Nu=tariz)” haws ths zams hardwars azd coftwars ac the Tazted Product and would succsesfully pacz tha sotins - il
'____] HIMT* Complizncs tect. -
= HDMI

%1“!-—"@'* !-r@"!r !r@"ﬁ- !r@"ﬁ !f@'w !F@"w !f@"w !r@"ﬁ !r@"ﬁ- !r@"ﬁ !f@*w !f@"w !f@"* !‘ﬁ? certification repori
Please double click the report for detail
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HDMI A, C and D Type Solution

Contfiguration

v HDMI A Type to A Type
HDMI A Type to C Type
HDMI A Type to D Type
Screw lock HDMI A Type to A Type
Long HDMI Cable(>5M)

HDMI A type to D type HDMI A type to D type HDMI A type to C Type
(D Type: Micro HDMI) (D Type: Micro HDMI) (C Type: Mini HDMI)

NN NN

Long HDMI cable HDMI with lock HDMI with retail sales design
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HDMI AOC Hybrid cable

HDMI AOC hybrid cable support long distance high definition video transmission
through optical fiber, copper wires are integrated to supply power to device chipset

module for HDMI AOC hybrid cable solution.

v Copper cable with EQ: OD is10mm, support 4K*2K @60Hz at 19meter Max.
v" AOC cable with O/E: OD is 4.5mm, support 4K*2K @60Hz at 100meter Max.

‘

HDMI A plug
(photoelectrical
conversion inside)

Coppertfiber
hybrid cable

Note: the pictures are only for reference.
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HDMI AOC
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HDMI AOC Hybrid cable

Applications
v" Digital Signage v’ Blue-ray, 3D video, Set-up box
v' LED signboards in streets and in stadiums v" DVR, Game Consoles and Computer
v" Medical Imaging Equipment v" TV Broadcast Station
v'Airplane On-board Video System v" Conference Room Video Equipment
v’ Projector v’ Security systems
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HDMI Alt Mode on Type-C

Cable OD is 4.8mm
Excellent EMI/EMC performance

Features

Support long distant high
speed signal transmission up

to 150 meter Conform to HDMI 2.0 spec

Maximum support 4K@60HZ

resolution
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Internal Thunderbolt 3(TBT3)
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Internal Thunderbolt 3(TBT?3)

Mechanical Requirements

v' Insertion and extraction force: 14.55N max. for 30pin
v Durability: 30 cycles
v Cable retention force: 14.7N min. for 30pin

Electrical Requirements

v" Contact resistance< 275m{ max. for 36 AWG
v" Insulation resistance: 1000 Mohm at 250V DC
v' Withstand voltage: 250V AC

v' SI performance fully compliant to Intel Internal Thunderbolt Interconnect
Specification

Environment Requirements

v High temperature: 250 hours for 85 °C

v" Thermal shock: -55 °C to 85 °C, 5 cycles

v" Humidity: 90-95%RH, 40+/-2 °C, 240 hours
v" Salt spray: 48 hours
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Internal Thunderbolt 3 (TBT?3)

30(signal) and
40(signal + power)

Features Active latch

Mated height: 1.Imm
EMI shielding
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Internal Thunderbolt 3 (TBT?3)

Benetits

High speed
TBT3 20Gbps/lane,

USB 3.1 10 Gbps and
DisplayPort signals

Amphenol AST is
Contributor inlntel
Internal Thunderbolt 3
Spec
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Internal Thunderbolt 3(TBT?3)

SI test report for 10 inches cable assembly

Testing Results — Amphenol cable (36 AWG Wire)

HS lanes: IL vs Freq.

——IL_L1 (Amphenol_10in_1) ——IL_L2 (Amphenol_10n_1)

——IL_L2 (Amphenol_8in_1) IL_L1 (Amphenol_12in_1)

——IL_L1 (Amphenol_6in_1) ——IL_L2 (Ampheno!_6in_1)

IL_L1 (Amphenol_8in_1)

IL_L2 (Amphenol_12in_1)

cCcbounhbbNMO

'
-

Freq (Ghz)

HS lanes: RL vs Freq.

——RL_L1 (Amphenol_10in_1) —RL_L2 (Amphenol_10in_1)

——RL_L2 (Amphenol_8in_1) RL_L1 (Amphenol_12in_1)

= RL_L1 (Amphenol_6in_1) =—RL_L2 (Amphenol_6in_1)

RL_L1 (Amphenol_8in_1)

RL_L2 (Amphenol_12in_1)

0
-5
-10
-15
= 20
=
x .30 |
-35
-40
-45

-50

Freq (Ghz)
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NEXT (Amphenol_10in_1)
—FEXT {Amphenol_8in_1)

——NEXT (Amphenol_6in_1)

XTALK (dB)

0

-20

-40

-60

-80

HS lanes: XTALK vs Freq.

——FEXT (Amphenol_10in_1) NEXT (Amphenol_8in_1)

~——NEXT (Amphenol_12in_1) FEXT (Amphenol_12in_1)

——FEXT (Amphenol_6in_1)

Freq (Ghz)

Amphenol



Internal Thunderbolt 3(TBT?3)

SI test report for 10 inches cable assembly

Testing Results - Amphenol cable (36 AWG Wire)

LS lanes Coupling LS lanes Coupling

——Amphenol_10in-NEXT_1 (dB) ——Amphenol_10in-NEXT_2 (dB) ——Amphenol_6in-NEXT_1 (dB)
——Amphenol_10in-FEXT_1(dB) ——Amphenol_10in-FEXT_2 (dB) ——Amphenol_6in-NEXT_2 (dE)
——Amphenol_6in-FEXT_1 (dB)

——Spec Limit (dB) —— Amphenol_6in-FEXT_2 (dB)

Xtalk/Coupling (dB)
Xtalk/Coupling (dB)

Freq (Mhz) Freq (Mhz)

Low Speed Signal Coupling 10 inch Low Speed Signal Coupling 6 inch
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UusSB '][‘y]pe C
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Applications

USB Type-C

Company Confidential * All Rights Reserved * 12/1/2021 + Page 53 Am phe nol



'][y]pe-(C

Type-C Cable Configuration

1. Fullfeatured Type-C to Full-featured Type-C cable assembly

v’ Support 5G&10G/lane data transmission
v’ Support 3A&S5A current rating with E-Mark chipset
v' Coaxial or Twisted cable for super speed signals

2. USB2.0 Type-C to Type-C cable assembly

v Support USB2.0 data transmission
v’ Support 3A current rating with E-Mark chipset optional

v’ Support 5A current rating with E-Mark chipset
v’ Twisted cable for USB2.0 signals

3. Power only cable assembly

v Not support data transmission
v’ Support 3A current rating with E-Mark chipset optional
v’ Support 5A current rating with E-Mark chipset
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'][‘y]pe-(C

Type-C Cable Configuration

1. Fullfeatured Type-C to Type-C cable assembly

Cable: 36AWG ~ 30AWG, PVC or TPE Jacket ,OD 3.7 ~ 4.8, 85% braid coverage
EMI Shielding: Sheet metal embedded

2. USB2.0 Type-C to Type-C cable assembly

Cable: 32AWG ~ 30AWG, PVC or TPE Jacket ,OD 3.0 ~ 3.5, 60% braid coverage
EMI Shielding: Sheet metal embedded

3. Power only cable assembly

Cable: 26AWG ~ 22AWG, PVC or TPE Jacket ,OD 2.0 ~ 3.0, braid coverage

*.
-
I3

Over-molding High Cosmetic High Cosmetic

e _d

Over-molding with 1 screw Over-molding with 2 screws Customized

Company Confidential * All Rights Reserved * 12/1/2021 + Page 55 Am phe nol



Type-C to ]D)onglle

N -

Type-C to VGA Type-C to HDMI Female

N S

Type-C plug to DP receptacle Type-C to Type-C to RJ45 +
(4k x 2k resolution) RJ45(Ethernet) 2 USB3.0 Female Hub
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Type-C Dongles
Typical Type-C Dongles(To be customized for EMI shielding)

USB3.1 Type C to 2*USB3.0+ USB3.1 Type C to 2*USB3.0+
2*USB2.0+PD+RJ45 Hub Adapter PD Hub Adapter

Type-C to Type-C+HDMI+VGA- Type C / USB3.0 AM to
[+R]45+USB3.0 receptacle Adapter Cfast2.0+ SD3.0+TF3.0
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Type-C ]D)onglles

Typical Type-C Dongles(To be customized for EMI shielding)

Type-C, USB3.0 and HDMI

S s, . sy =

Type-C to HDMI+RJ45 + Type-C to VGA+HDMI+DP+ Type-C to HDMI+VGA+RJ45 +
2* USB3.0+SD+PD docking 2* USB3.0+2*Type-C docking ~ 2* USB3.0+SD+Audio+PD docking
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Good SI, EMI &
mechanic performance

(USB3.1 Gen2 Spec)

Multiple cables and dongles

Benetits

USB certification/ Support 20Gbps, 5A

engineering experience max and 100W
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USB 3.1
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USB 3.1

The SuperSpeed USB 10Gbps (USB 3.1) cable assembly is a higher speed and

power solution that deliver more than twice the effective data through-put
performance of existing SuperSpeed USB over enhanced, fully backward
compatible USB connectors and cables.

Delivers 10 Gbps USB data rate, twice SuperSpeed USB 5 Gbps data rate

Improved data encoding for more efficient data
Compatible with USB 3.0 software stacks and device protocols
Backward compatible with both USB3.0 and USB 2.0 products

AN NN

SUPERSPEED .
CERTIFIED USB
1

P

SUPERSPEED+
CERTIFIED USB

. 10Gbps '
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USB3.1

Configuration

<
-

USB3.1 Standard-A USB3.1 Standard-B USB 3.1 Micro-B over-mold

USB3.1 Standard A plug to Standard B Plug

USB3.1 Standard A plug to Micro B Plug

USB3.1 Standard A plug to Standard A plug
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Internal USB3.1
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Internal USB Technology Roadmap

Release date Before 2010 2010 Allg

Spec.

I
I
Connector pitch I
I

e T Ly " T rrrr"TmmTmTrTYTTm)/TMmMm T T T -

I
USB2.0 signal pairs 1 and 2 : lor2and?2
I
I 3(20pin),
I
Power pins 1 and 2 i 6(40pin)
Signal speed : ]
(Gbps/lane) - i
\ !

\
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Internal USB3.1

Desktop PC’s usually have USB ports on the front-panel of the enclosure and
internal cable assemblies are typically used to connect the external USB ports on
the front panel to the motherboard.

Applications

Desktop, workstation and server

Direct connect to USB port Through a daughter card
(picture is only for reference) (picture is only for reference)

Company Confidential * All Rights Reserved * 12/1/2021 « Page 65 Am phe nol



Internal USB3.1

Connector Conftiguration

v Internal USB3.1 Key-A plug (to 1 Type-C port or 1 standard A port)
v Internal USB3.1 Key-B plug (to 2 standard A ports)

Internal USB3.1 20pin

Key-A 20pin Key-B 20pin
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Internal USB3.1

Smaller size

. Higher current
pitch 0.80mm

) 3A/6A
Benetits

Higher Speed 10Gbps/lane
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Internal USB3.1

Benetits
Internal USB Spec. Ver. 3.0 Ver. 3.1
Connector pitch 2.0 0.8
Connector pin no. 2x10 2x10 and 2x20
USB3.0 signal pairs 4 4 and 8
Total Current (A) 3 3and 6
Speed (Gbps/lane) 5 10

Internal USB3.1 Key-A 20pin

§.35

Internal USB3.0 20pin
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USB3.0

Configuration

USB3.0ATo A USB3.0 A receptacle Internal USB3.0
to internal USB3.0 20P R/A type

USB3.0A To B USB3.0 Micro-B plug Internal USB3.0
to A receptacle STR type

USB3.0 A To Micro-B Internal USB3.0
' STR with latch
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UusB2.o

Configuration
. |

USBAt B USB A to B with ferrite  USB A plug to receptacle USB A plug to receptacle
core with ferrite core without ferrite core

USB A to Micro-B Micro-B plug to USB A to Mini-USB USB A to Mini-USB
with excellent cosmetic USB A receptacle RA STR
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USB3.0 AOC Hybrid Cable

USB3.0 AOC hybrid cable support long distance and high speed signal transmission.
The solution is integrated copper wires for AOC hybrid cable solution.

B (B
B ()"
e
B«

Note: the pictures are only for reference.
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USB3.0 AOC Hybrid Cable

Applications

Machine Vision
Security surveillance
Industry print system
Digital signage
Industry camera
Multimedia classroom
Internet bar

USB AOC cable

Machine Vision camera

DN NI N NN NI

Machine Vision Camera

Bar code
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USB3.0 AOC Hybrid Cable

Ug%radable to
USB3.1 10Gbps Bend radius 20mm Max.

signal transmission

Transmission distance

up to 50 meters Features Auxiliary power

supply in host side

Excellent EMI/ESD Operation Temp.: 0°C to

performance +70°C
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USB3.0 AOC Hybrid Cable

Small cable OD and

low weight

Benetits

Good EMI/ESD

performance

Long distance for signal and power
(Up to 50 meter, 5V 0.9A power)

High Speed
(5Gbps USB3.1 Genl1 and scalable
to 10Gbps USB3.1 )
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DisplayPort
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DisplayPort

DisplayPort is an industry standard to accommodate audio and digital display
technology within the PC and CE industries.

[t consolidates internal and external connection methods to reduce device complexity
and provides performance scalability to enable the next generation of displays featuring
higher color depths, refresh rates, and display resolutions.

Application

v

DN NI N N NN

PC

Workstation

Notebook

Tablet

LCDs

High Definition Monitor
Projector
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Display Technology Roadmap

Spec release date [P,

Display Spec. Rev.

Max signal each

1

2.7 5.4 8.1 8.1 20 :

lane bandwidth :
(Gbps) i
1

Max signal total :
o sighat tota 10.8 21.6 32.4 324 80 |
bandwidth (Gbps) :
1920X 1080 | 4096 X 2160 | 5120X2880 | 7680X4320 | >7680X 4320 !

Max resolution 120 Hz 60 Hz 60HZ 60H: 60Hz |
J

4K 5K 8K S >8K

b —

A
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DisplayPort

Configuration

DP receptacle
DP plug to DP plug Right Angle DP plug with latch with mounting holes

>

Type-C plug to DP plug Mini DP plug to Mini DP plug DP Alt mode over Type.C

(4k x 2k resolution)
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DisplayPort

N

DP to VGA & Mini DP to VGA  DP to DVISL & Mini DP DP to HDMI & Mini DP to
(1920 x 1200 resolution) to DVISL (1920 x HDMI (4k x 2k

1200 resolution) resolution)

Dongle Configuration

\ S Q ) ‘Eo

y QD '
DP to DVI Adapter DP to HDMI adapter Type-C plug to DP receptacle Mini DP to HDMI + VGA
receptacle (1080P resolution,
(4k x 2k resolution)
No EMI shielding)
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DisplayPort

Features

v Mini Display Port and Display Port connectors are optional:

DP 20pin pitch 1.0mm, Mini DP 20pin pitch 0.6mm,

DP can be used to drive displays with a VGA/DVI/HDMI interface thru a dongle
Support 8.1Gbps signal speed and 4Kx2K resolution video & audio transmission
Compliant to VESA industry spec

A N NN

Customized design and compatibility test
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DisplayPort

Mini Display Port and
Display Port connectors
are optional

DP 20pin pitch Compliant to VESA

]” S e (
10pin pitch 0.6mm Features industry spec
EP %an be %sed to drive Customized design
isplays with a NI
v GpA DVL/HDMI and compatibility test

interface thru a dongle
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DisplayPort

Small cable OD and

low weight

Benetits

Good EMI/ESD

performance

Long distance for signal and power
(Up to 50 meter, 5V 0.9A power)

High Speed
(5Gbps USB3.1 Genl1 and scalable
to 10Gbps USB3.1 )
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DisplayPort AOC

DisplayPort(DP) active optical cable(AOC) assemblies with high bandwidth and low power
consumption uses optical fiber to replace copper wires to transmit DP1.4 high speed signal and
support 8k 60Hz high resolution video up to 50 meters.

The product has long, small, soft and excellent signal quality advantages and is free from EMI.

[t can be used conveniently with good compatibility without external power.

Applications

Computers

Monitors

Airplane On-board Video System
Conference Room Video Equipment
Digital signage

LED signboards

Security systems

ANANANA NN NN
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DisplayPort AOC

Contfiguration

Copper+fiber
hybrid cable

DP plug

(photoelectrical conversion inside)
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DisplayPort AOC

Features

v" Based on 45° FA process technology

v" Support 4K, 8K display

v" Support DP1.4 spec, signal transmission up to 8.1Gbps/lane
v" Support long distance transmission up to100m

v" Cable including 4 fiber wire and seven copper wires

v Cable OD is 4.8mm
v" Excellent EMI and good reliability

Main Application

» Outdoor/Indoor display in convention and exhibition center, stadium

Company Confidential * All Rights Reserved * 12/1/2021 « Page 85 Am phe nol



DisplayPort AOC

Based on 45° FA Excellent EMI and
process technology good reliability

Support 4K. 8K

display Features Cable OD i
4.8mm
Support DP1.4 spec, Support long distance
signal transmission up to transmission up
8.1Gbps/lane to100m
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Contact window for more information

A= . Website: www.amphenol-ast.com

e Email : Sales@amphenol-ast.com
o Tel.: +1-281-340-6500 ext. 141 (USA)
+886-3-2647-278 (Taiwan)

+86-592-5936666 ext. 5203 (China Mainland)

@Amphenol Corporation-AST All Rights Reserved
COMPANY CONFIDENTIAL
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