BNy
LUXSHARE

vk E

USB Type-C Alt-Mode Test

Fixture
User Manual

LUXSHARE

-0-
LUXSHARE-ICT Co., Ltd
USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

AL

LUXSHARE

hvR-iR k)
CONTENTS

INtroduction --------cmecmmomc oo 03
ODbjectives =-----mommcmmocc e 03
Method of operation & Cleaning ----------------mmmmmmmmmmm oo 03
3-1. Handling ---------mmmmmmm oo 03
3-2. Visual InSpection -------ceememmmoee oo 03
3-3. Precautions ---------ceemmmmme oo 04
3-4. Calibration Through De-Embedding -------------=-==-mmmmmmmmmmmmee- 04
Product INSPECtiON --=--==-meommmomme e e eeeeeee 05
Dimension Specification ------------mmmmmmmmm oo 05
5-1. DraWing -—-------m oo oo oo oo 05
User Models -------mmemmmomore e 10
6-1. USB Type-C MOde --=-===n=nmmmmmmm e e oo e e e 10
6-2. USB Type-C Alt mode (RX Test) 4-Lane ---------==-=-=-=-mmmmmmmmmem e 11
6-3. USB Type-C Alt mode (RX Test) -NEXT USB2.0 Read/Write ------------- 12
6-4. USB Type-C Alt mode (TX Test) 4-Lane --------------mmmmmmmmmmmmmomom oo 13
6-5. USB Type-C Alt mode (TX Test) -NEXT USB3.0 Read/Write ------------- 14
Electrical Specification -----------mmmmmmmm 15
Testing ReSUlt ------mmmmmmm oo 16
8-1. Testing EQUIPMENt ----mmmmmmm oo oo oo 16

8-1-1. TX and RX Differential Pair Impedance --------------- 16

8-1-2. D+/D- Pair Impedance --------------mmmmmmmmmm 17

8-1-3. TX / RX Differential Pair Insertion LosS ---------------- 18

8-1-4. SBU/AUX Differential Pair Insertion L0SS ------------- 19

8-1-5. Insertion Loss (1x/2x Calibration Flexible Cable) ---20

8-1-6. TX / RX Differential Pair Return L0OSS -----=-=-=-mmmuum- 21
8-1-7. SBU Differential Pair Return L0OSS ---------cmmmmmommeo 22
-1-

LUXSHARE-ICT Co., Ltd
USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

AL

LUXSHARE

hvR-iR k)

8-1-8. Differential to Common Mode Conversion ------------ 23
8-1-9. All Differential Pair Intra Pair Skew ----------------ooo-- 24
8-1-10. Near End Cross Talk --------=mmmmmmmmm oo 25
8-1-11. Far End Cross Talk =---------mmmmmmmmmmm oo o 26
8-1-12. Typical mated pair 2.7Gb/s Eye Diagram -------------------------- 27
8-1-13. Typical mated pair 5.4Gb/s Eye Diagram ----------------------- 28
8-1-14. Typical mated pair 8.1Gb/s Eye Diagram ------------------------- 29
8-1-15. Typical mated pair 10.8Gb/s Eye Diagram -------------------- 30

9. Testing ResSUlt ------ommemmmmm oo 31
9-1. Specification -------mmmmmmm e 31
9-2. Keysight ---------mmmmm oo 31

-2-
LUXSHARE-ICT Co., Ltd
USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

AL

LUXSHARE

UREE
Product Name Version Date Comments
USB Type-C Alt-Mode Test Fixture Series 01 May.3,2019 Initial release

1. Introduction
This document describes the Dimension and electrical specification for USB

Type-C Alt Mode Fixture.

2. Objectives

This specification provides the requirements for test fixture performances and

test methods of USB Type-C Alt Mode Fixture.

3. Method of operation & Cleaning
3-1. Handling

Before each use of the test fixture, ensure that all connectors are clean.

3-2. Visual Inspection
Be sure to inspect all test fixture carefully before making a connection. Inspect
all test fixture for metal particles, scratches, deformed threads, dents, or bent, broken,

or misaligned center conductors. Do not use damaged test fixture.

I\ Cleaning method
If necessary, clean the connectors using low-pressure (less than 60 PSI)
compressed air or nitrogen with an effective oil-vapor filter and condensation trap.
Clean the cable threads, if necessary, using a lint-free swab or cleaning cloth
moistened with isopropyl alcohol. Always completely dry a connector before use. Do
not use abrasives to clean the connectors. Re- inspect connectors, making sure no

particles or residue remains.
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3-3. Precautions
Before making any connections, review the “Handling Precautions” section.
Follow these guidelines when making connections:
Align test fixture carefully
Make preliminary connection lightly
To tighten, turn connector nut only
Do not apply bending force to test fixture
Do not over-tighten preliminary connections

Do not twist or screw-in test fixture

Use an appropriately sized torque wrench (depends on SMA gender),and

do not tighten past the “break” point of the torque wrench (normally set to

5in-Ibs.)

3-4. Calibration Through De-Embedding

The USB Type-C Alt mode Test Adapters are fully passive components.
Therefore, calibration compensating for the losses must occur within the test
instrumentation that drives the USB. Creating S4P files. These files will soon be
available to de-embed the electrical length and losses within the test fixture up to the

Type-C connector interface pads.
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4. Product Inspection
Customers receive a rule, perform the following inspection procedures.

® Please check the parcels packaging and product for damage, to confirm the
integrity of the contents of the product .When not in use Fixture , please close
fixture fixture placed foam lined box.

® | ocate the shipping list and verify the all iten ordered were received.

® In case the product is defective or incomplete, in the "Warranty Period" to
discuss how to contact LUXSHARE-ICT technical support and product return
issues.

5. Dimension Specification

5-1. Drawing

1d

Figure 5-1. USB Type-C Receptacle Alt mode Fixture TF21-189G
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Figure 5-2. USB Type-C Receptacle Alt mode Fixture Pin Assignment

Figure 5-3. USB Type-C Plug Alt mode Fixture TF21-190G
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Figure 5-4. USB Type-C Plug Alt mode Fixture Pin Assignment
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TF21-189G

Figure 5-5. USB Type-C Receptacle
Alt mode Fixture

TF21-190G

Figure 5-6. USB Type-C Plug
Alt mode Fixture

TF21-239L TF21-240L
4
| .
Figure 5-7.1x Calibration Flexible cable | Figure 5-8. 2x Calibration Flexible cable
(150mm) (300mm)
TF21-347G

Figure 5-9. USB Type-C Alt Mode Switch
Board
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6. User Models
6-1. USB Type-C Mode
Host / Device
VBUS / CC1/GND
Type-C Alt Mode Type C Alt Mode
yp < ) yp

Fixture Switch Board

$ RX1/RX2 / TX1/TX2

Oscilloscope
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USB Type-C Alt mode (RX Test) 4-Lane
Host / Device

$ VBUS / CC1

/CC2/ GND
Type-C Alt Mode € > Type-C Alt Mode
Fixture ( ) Control Test Board

AUX

$ RX1/RX2 / TX1/TX2 T

USB Type-C to Alt

Oscilloscope mode (DP) Cable

A 4

DPT-200
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6-3. USB Type-C Alt mode (RX Test) -NEXT USB2.0 Read/Write

Host / Device

!

VBUS / CC1

Type-C Alt Mode
Read/Write Test Board

D+/D-

Type-C Alt Mode
Fixture

/CC2/ GND

—>
—>

AUX

Type-C Alt Mode
Control Test Board

$ RX1/RX2 / TX1/TX2

I

Oscilloscope

USB Type-C to Alt
mode (DP) Cable
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USB Type-C Alt mode (TX Test) 4-Lane
Host / Device

$ VBUS / CC1

/CC2/ GND
Type-C Alt Mode € > Type-C Alt Mode
Fixture ( ). Control Test Board

AUX

$ RX1/RX2 / TX1/TX2 T

USB Type-C to Alt

Oscilloscope mode (DP) Cable

A 4

DRP-100
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6-5. USB Type-C Alt mode (TX Test) -NEXT USB3.0 Read/Write

Host / Device

!

Type-C Alt Mode
Read/Write Test Board

I

USB3.0 Flash Drive

VBUS / CC1
/CC2/ GND
TX1/ RX1
—> Type-C Alt Mode €« Type-C Alt Mode
Fixture C———> Control Test Board
AUX
$ RX2/ TX2 T
) USB Type-C Alt mode
Oscilloscope
Dongle
\ 4
DRP-100
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7. Electrical Specification
Test Item Fixture PN | Requirements Description
Mated Connector with
TX and RX Differential Pair | TF21-189G
01 85 + 9 Ohm Receptacle and Plug , @40ps
Impedance TF21-190G
(20~80%)
Mated Connector with
] TF21-189G
02 | D+/D- Pair Impedance 90 £ 15 Ohm Receptacle and Plug , @200ps
TF21-190G
(20~80%)
Mated Receptacle and Plug
TX and RX Differential Pair | TF21-189G ) ]
03 ) > 10 GHz fixture with Connector and
Insertion Loss @ -3dB TF21-190G
Pads.
Mated Receptacle and Plug
SBU/AUX Differential Pair TF21-189G ) )
04 . >4.5GHz fixture with Connector and
Insertion Loss @ -3dB TF21-190G
Pads.
Insertion Loss (1x/2x TF21-239L Only SMA Jack Cable.
05 o ) > 20 GHz
Calibration Flexible Cable) TF21-240L
Mated Receptacle and Plug
TX and RX Differential Pair | TF21-189G ) )
06 <-9dB fixture with Connector and
Return Loss @ 10GHz TF21-190G
Pads.
Mated Receptacle and Plug
SBU Differential Pair Return | TF21-189G
07 <-6dB fixture with Connector and
Loss TF21-190G
Pads.
Mated Receptacle and Plug
Differential to Common TF21-189G
08 . > 10GHz fixture with Connector and
Mode Conversion @ -20dB TF21-190G
Pads.
All Differential Pair Intra Mated Receptacle and Plug
) TF21-189G ) )
09 | Pair Skew @200ps <4ps fixture with Connector and
TF21-190G
(20~80%) Pads,
TF21-189G All Differential Pair Mated ,
10 | NEXT @ -36dB > 10 GHz ]
TF21-190G Receptacle and Plug fixture
TF21-189G All Differential Pair Mated ,
11 | FEXT @ -38dB > 10 GHz ]
TF21-190G Receptacle and Plug fixture
-14 -
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8. Testing Result
8-1. Testing Equipment
Item Product Model Name Manufacturer
01 E5071C-TDR 300KHz~20GHz ENA Network Analyzer Agilent
02 N4433A 200KHz~20GHz Electronic Calibration Module Agilent
8-1-1. TX and RX Differential Pair Impedance
Pair Num Maximum Minimum Unit Figure
RX1 90.33 80.97
RX2 90.10 82.35
Q 11
TX1 89.68 82.98
TX2 90.98 82.30

115

TX and RX Differential Pair Impedance

110

105

100

95

90

—RX1
——RX2

Ohm

e TX 1
—TX2

85

80

— Max

Min

75

70

65
1.0 1.2

1.4 16 1.8

Time (ns)

2.0

Figure 8-1.
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8-1-2. D+/D- Pair Impedance
Pair Num Maximum Minimum Unit Figure
D 95.32 84.38 Q 12
D+ / D- Pair Impedance
110
105

100

95

Ohm

85

80

75

70

65

90 |

pd

NS

1.0 1.2

1.4 1.6
Time (ns)

1.8

2.0

= Formatted Data
— A%

=—Min

Figure 8-2.

USB Type-C Alt-Mode Test Fixture Series
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8-1-3. TX and RX Differential Pair Insertion Loss @ -3dB

Pair Num Min Unit Figure
RX1 11.65
RX2 11.38
GHz 13
X1 11.63
TX2 10.15

TX and RX Differential Pair Insertion Loss @ -3dB

N\

TN

W

dB
A

>
%g
Z4
>

5 10
Frequency (Ghz)

-
w

20

Figure 8-3.
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8-1-4. SBU/AUX Differential Pair Insertion Loss @ -3dB

Pair Num

Min

Unit

Figure

SBU

AUX

-4.6

GHz

14

dB

-10

-12

14

SBU/AUX Differential Pair Insertion Loss @ -3dB

10
Frequency (Ghz)

15

20

Figure 8-4.
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8-1-5.

Insertion Loss (1x/2x Calibration Flexible Cable)

Pair Num Min Unit Figure

X

TF21-239L -0.91

2X

dB 15
TF21-240L -1.71

Insertion Loss (1x/2x Calibration Flexible Cable)

dB
IS

X1

I_2x_1
====_3dB

5 10 15 20
Frequency (Ghz)

Figure 8-5.
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8-1-6. TX and RX Differential Pair Return Loss @ 10GHz

Pair Num Min Unit Figure
RX1 -9.49
RX2 -9.59
dB 16
TX1 -10.38
TX2 -9.66

TX and RX Differential Pair Return Loss @ 10GHz

-10

. ,\/\p\‘

7

-40

-50

dB

-60

-70

-80

-90

-100

5 10
Frequency (Ghz)

15

20

Figure 8-6.
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8-1-7. SBU Differential Pair Return Loss
Pair Num Min Unit Figure
SBU -6.57 dB 17

-10

-20

-30

-40

-50

dB

-60

-70

-80

90

-100

SBU Differential Pair Return Loss

10
Frequency (Ghz)

15

20

Figure 8-7.
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8-1-8. Differential to Common Mode Conversion @ -20dB

Pair Num M Unit Figure
RX1+ -29.45
RX2+ -22.06
dB 18
TX1+ -33.34
TX2+ -26.03

Differential to Common Mode Conversion @ -20dB

-10

-20

5

-30

-40

L
4

-50

dB

60

-70

-80

-90

-100

0 5 10 15 20
Frequency (Ghz)

Figure 8-8.
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8-1-9. All Differential Pair Intra Pair Skew
Pair Num Min Unit Figure
TX1+ TX1- 0.67 19
TX2+ TX2- 0.06 20
S
RX1+ RX1- 2.59 P 21
RX2+ RX2- 0.05 22
TX1 Pair Intra Pair Skew TX2 Pair Intra Pair Skew
Figure 8-9. Figure 8-10.
RX1 Pair Intra Pair Skew RX2 Pair Intra Pair Skew
Figure 8-11. Figure 8-12.
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8-1-10. Near End Cross Talk
Pair Num | MAX(2.7G) | MAX(5.4G) | MAX(8.1G) | MAX(10.8G) Unit Figure
RX1-TX1 -46.51 -43.32 -39.95 -39.95
RX1-TX2 -49.56 -44.83 -41.12 -41.12
RX1-RX2 -50.06 -46.29 -44.53 -43.44
RX2-TX1 -48.60 -48.60 -47.44 -45.58
RX2-TX2 -45.51 -45.51 -40.98 -39.12
RX2-RX1 -48.74 -48.74 -46.03 -43.12
dB 23
TX1-TX2 -49.78 -44.68 -41.72 -41.72
TX1-RX1 -46.56 -42.96 -39.59 -39.59
TX1-RX2 -49.66 -49.08 -46.74 -43.93
TX2-TX1 -47.96 -47.96 -42.27 -42.09
TX2-RX1 -48.23 -48.23 -42.08 -42.08
TX2-RX2 -45.38 -45.38 -40.09 -38.72
Near End Cross Talk
; :
] ]
-10 i i
: ]
20 ; : RX1-TX1
: 1 RX1-TX2
30 H : RX1-RX2
0 : 4‘\ _ l | 7‘{\# \i szisz
i : / " " v RX2-RX1
R %/ } | oy, / | \,/V “v J TX1-TX2
g 50 p \v’,‘ ."P\J v T TX1-RX1
N 3’/ i : g ! ———TX1-RX2
-60 A}r | » | T 1 | TX2-TX1
[ : | ' TX2-RX1
70 JI; | TX2-RX2
V E : [ === =MAX(2.7G)
-80 : L T e e I R e | Tk MAX(5.4G)
H | ! MAX(8.16)
90 i : — — MAX(10.86)
! :
-100
0 3 10 15 20
Frequency (Ghz)
Figure 8-13.
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8-1-11. Far End Cross Talk
Pair Num | MAX(2.7G) | MAX(5.4G) | MAX(8.1G) | MAX(10.8G) Unit Figure
RX1-TX1 -47.94 -44.14 -38.74 -38.74
RX1-TX2 -48.11 -48.07 -41.49 -41.49
RX1-RX2 -48.35 -47.39 -43.23 -43.23
RX2-TX1 -48.48 -48.15 -45.93 -45.93
RX2-TX2 -46.94 -44.73 -38.76 -38.55
RX2-RX1 -50.97 -46.17 -45.49 -45.49
dB 24
TX1-TX2 -48.06 -47.78 -42.00 -42.00
TX1-RX1 -45.94 -45.02 -37.79 -37.79
TX1-RX2 -48.23 -48.03 -44.70 -44.70
TX2-TX1 -48.56 -47.09 -44.58 -44.58
TX2-RX1 -47.45 -47.14 -40.86 -40.86
TX2-RX2 -46.54 -43.84 -38.69 -38.16
Far End Cross Talk
[¢] i !
! '
-10 i i
20 i : RX1-TX1
30 : : RXI:RXZ
-40 : sz:sz
i RX2-RX1
@ TX1-TX2
50 TXL-RXL
i H e TX1-RX2
60 : R ! T TX2-TX1
: i TX2-RX1
-70 : 1 I . r { I I I ———TX2-RX2
E H === =MAX(2.7G)
-80 : s ! ----- MAX(5.4G)
i : H —  =MAX(8.1G)
90 i : i e MAX(10.8G)
b i
-100 i : i
0 5 10 15 20
Frequency (Ghz)
Figure 8-14.
-25-

LUXSHARE-ICT Co., Ltd

USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

L

LUXSHARE

UMEE
8-1-12. Typical mated pair 2.7Gb/s Eye Diagram
Level Zero 0.010773
Level One 0.385267
Level Mean 0.19802
Amplitude 0.374493
Height 0.333021
Width 3.65E-10
Opening Factor 0.963085
Signal / Noise 27.08959
Duty Cycle Distortion 1.34E-15
Duty Cycle Distortion (%) 0.000361
Rise Time 6.09E-11
Fall Time 6.00E-11
Jitter (PP) 2.31E-12
Jitter (RMS) 8.25E-13
Cross Point (%) 49.9986

Tr3 Tdd2l, High = 400mv Low = Ov, 2.7chps
450, 0m

378.60605204%95ps, 114.1925450072my

400, 0m one: 385, 3mv

350.0m

300, 0m
=3
250, 0m - E
E o
oo
rm
200, 0m Jitter: 2.315ps Lo
£ 5
2 e
a =
150. om e
g

100, dm

50.00m

0. 000

Zero: 10.77m

width: 365.4ps

=50.00m

-185.1851851852p Q G92.592503p 185.185185p 277.77777Bp  370.3V057p 555.5555555556p

Figure 8-15.
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8-1-13. Typical mated pair 5.4Gb/s Eye Diagram

Level Zero 0.016084
Level One 0.378666
Level Mean 0.197375
Amplitude 0.362582
Height 0.301921
Width 1.79E-10
Opening Factor 0.944233
Signal / Noise 17.93169
Duty Cycle Distortion 1.96E-15
Duty Cycle Distortion (%) 0.001057
Rise Time 4.74E-11
Fall Time 4.76E-11
Jitter (PP) 3.47E-12
Jitter (RMS) 9.92E-13
Cross Point (%) 49.99783

Tr3 Tdd2l, High = 400my Low = Ov, 5.4Ghps
450, 0m

135.6534425140ps, 90, 074211502 78m

400. 0m one: 378. 7my,

350, 0m

300, 0m

250. 0 £
. om 2|8
& o
g |7
200, 0m Jitter: 3.472ps m a
e 3
=0
150. om v g
T 5

100, dm

50.00m

0.000

width: 179.2ps

—50.00m

-92. 59259255255 4] 46,296296p 92.592593p  138.88888%p 1853.1853185p 2FTLFVIVEITIVED

Figure 8-16.
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8-1-14. Typical mated pair 8.1Gb/s Eye Diagram

Level Zero 0.021178967
Level One 0.372431267
Level Mean 0.196805117

Amplitude 0.3512523
Height 0.275403275

Width 1.17E-10
Opening Factor 0.928020377
Signal / Noise 13.8928207

Duty Cycle Distortion 5.39E-15
Duty Cycle Distortion (%) 0.00436422

Rise Time 4.53E-11

Fall Time 4.50E-11

Jitter (PP) 3.09E-12

Jitter (RMS) 1.01E-12
Cross Point (%) 49.99705588

Tr3 Tdd2l, High = 400mv Low = Ov, 8.1chps
450, 0m

400, 0m

350, 0m

300, 0m

250, 0m

200, 0m

150.0m

100, dm

50.00m

0.000

=50, 00m

Jitter: 3.086ps

width: 117.4ps

275, 4my

Height:
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—-61. 72839506173 4]
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Figure 8-17.
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8-1-15. Typical mated pair 10.8Gb/s Eye Diagram
Level Zero 0.022752149
Level One 0.369790387
Level Mean 0.196271268
Amplitude 0.347038238
Height 0.265170121
Width 8.56E-11
Opening Factor 0.92136494
Signal / Noise 12.71697389
Duty Cycle Distortion 3.11E-15
Duty Cycle Distortion (%) 0.003360744
Rise Time 4.42E-11
Fall Time 4.42E-11
Jitter (PP) 4.05E-12
Jitter (RMS) 1.17E-12
Cross Point (%) 49.99679878

Tr3 Tdd2l, High = 400mv Low = 0V, 10.8Ghps
450, 0m

110.1816556075ps, 90, 0742115027 8my

400, 0m

350.0m

300, 0m

250.0m S,
E £
™
w rm
w .
[t}

200. Om Jitter: 4.051ps =

3

=

o=

PR =

150, 0m 2 £

100, 0m

50, 0om

0. 000

width: 85.5%ps

=50, 00m

-46. 296296294630 0 23.148148p  46.2962596p  69.444444p 52, 592593p 138. 8888888889

Figure 8-18.
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9. Testing Result

9-1. Specification
HDMI1.4b_AltMode USBTypeC final20160915a

9-2. Keysight

Method of Implementation (MOI) for HDMI 1.4b Cable Assembly Test
https://www.keysight.com/upload/cmc_upload/All/E5071C-TDR_HDMI
1.4b MOI_1.12.pdf
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8-1-9. All Differential Pair Intra Pair Skev‘T/anﬁf ----------------------- 56

8-1-10. Near End Cross Talk ----=-=-=-mmmmmmmmmm oo 57
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Product Name Version Date Comments
USB Type-C Alt-Mode Test Fixture Series 01 May.3,2019 Initial release
1. @4
~ = /i % USB Type-C Alt Mode Fixture s #2422 2 5 4% o

2. B0

A FH &7 USB Type-C Alt Mode Fixture shf 2 £ &2 pled g % o

3. e NEFF

3-1. 2

hAE TR RIRRIsE 2T o R B

3-2. PRl R

B2 T - TR TR AT ORREISE o RAYTT RIRICEETT £

BAFd > %R B2 > wAR S > SN Y CEMAEE o A B 7 I

RIS o
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Figure 5-1. USB Type-C Receptacle Alt mode Fixture TF21-189G
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Figure 5-2. USB Type-C Receptacle Alt mode Fixture Pin Assignment

Figure 5-3. USB Type-C Plug Alt mode Fixture TF21-190G
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Figure 5-4. USB Type-C Plug Alt mode Fixture Pin Assignment

-38-

LUXSHARE-ICT Co., Ltd
USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

L
LUXSHARE

vk E

TF21-189G

Figure 5-5. USB Type-C Receptacle
Alt mode Fixture

TF21-190G

Figure 5-6. USB Type-C Plug
Alt mode Fixture

TF21-239L TF21-240L
4
| .
Figure 5-7.1x Calibration Flexible cable | Figure 5-8. 2x Calibration Flexible cable
(150mm) (300mm)
TF21-347G

Figure 5-9. USB Type-C Alt Mode Switch
Board
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6. & * #7
6-1. USB Type-C Mode
Host / Device
VBUS / CC1/GND
Type-C Alt Mode € > Type C Alt Mode

Fixture Switch Board

i RX1/RX2 / TX1/TX2

Oscilloscope
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USB Type-C Alt mode (RX Test) 4-Lane
Host / Device

$ VBUS / CC1

/CC2/ GND
Type-C Alt Mode € > Type-C Alt Mode
Fixture ( ) Control Test Board

AUX

$ RX1/RX2 / TX1/TX2 T

USB Type-C to Alt

Oscilloscope mode (DP) Cable

A 4

DPT-200
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6-3. USB Type-C Alt mode (RX Test) -NEXT USB2.0 Read/Write

Host / Device

!

VBUS / CC1

Type-C Alt Mode
Read/Write Test Board

D+/D-

Type-C Alt Mode
Fixture

/CC2/ GND

—>
—>

AUX

Type-C Alt Mode
Control Test Board

$ RX1/RX2 / TX1/TX2

I

Oscilloscope

USB Type-C to Alt
mode (DP) Cable
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USB Type-C Alt mode (TX Test) 4-Lane
Host / Device

$ VBUS / CC1

/CC2/ GND
Type-C Alt Mode € > Type-C Alt Mode
Fixture ( ). Control Test Board

AUX

$ RX1/RX2 / TX1/TX2 T

USB Type-C to Alt

Oscilloscope mode (DP) Cable

A 4

DRP-100
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6-5. USB Type-C Alt mode (TX Test) -NEXT USB3.0 Read/Write

Host / Device

!

Type-C Alt Mode
Read/Write Test Board

I

USB3.0 Flash Drive

VBUS / CC1
/CC2/ GND
TX1/ RX1
—> Type-C Alt Mode €« Type-C Alt Mode
Fixture C———> Control Test Board
AUX
$ RX2/ TX2 T
) USB Type-C Alt mode
Oscilloscope
Dongle
\ 4
DRP-100
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hvR-iR k)

ﬁ Vo
7. TFRE
Test Item Fixture PN | Requirements Description
Mated Connector with
TX and RX Differential Pair | TF21-189G
01 85 + 9 Ohm Receptacle and Plug , @40ps
Impedance TF21-190G
(20~80%)
Mated Connector with
] TF21-189G
02 | D+/D- Pair Impedance 90 £ 15 Ohm Receptacle and Plug , @200ps
TF21-190G
(20~80%)
Mated Receptacle and Plug
TX and RX Differential Pair | TF21-189G ) ]
03 ) > 10 GHz fixture with Connector and
Insertion Loss @ -3dB TF21-190G
Pads.
Mated Receptacle and Plug
SBU/AUX Differential Pair TF21-189G
04 . >4.5GHz fixture with Connector and
Insertion Loss @ -3dB TF21-190G
Pads.
Insertion Loss (1x/2x TF21-239L Only SMA Jack Cable.
05 o ) > 20 GHz
Calibration Flexible Cable) TF21-240L
Mated Receptacle and Plug
TX and RX Differential Pair | TF21-189G ) )
06 <-9dB fixture with Connector and
Return Loss @ 10GHz TF21-190G
Pads.
Mated Receptacle and Plug
SBU Differential Pair Return | TF21-189G ) )
07 <-6dB fixture with Connector and
Loss TF21-190G
Pads.
Mated Receptacle and Plug
Differential to Common TF21-189G
08 . > 10GHz fixture with Connector and
Mode Conversion @ -20dB TF21-190G
Pads.
All Differential Pair Intra Mated Receptacle and Plug
) TF21-189G ) )
09 | Pair Skew @200ps <4ps fixture with Connector and
TF21-190G
(20~80%) Pads,
TF21-189G All Differential Pair Mated ,
10 | NEXT @ -36dB > 10 GHz ]
TF21-190G Receptacle and Plug fixture
TF21-189G All Differential Pair Mated ,
11 | FEXT @ -38dB > 10 GHz ]
TF21-190G Receptacle and Plug fixture
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8. BlFERE
8-1. RIFK &
Item Product Model Name Manufacturer
01 E5071C-TDR 300KHz~20GHz ENA Network Analyzer Agilent
02 N4433A 200KHz~20GHz Electronic Calibration Module Agilent

8-1-1. TX and RX Differential Pair Impedance

Pair Num Maximum Minimum Unit Figure
RX1 90.33 80.97
RX2 90.10 82.35
Q 11
X1 89.68 82.98
X2 90.98 82.30

TX and RX Differential Pair Impedance

115

110

105

100 /
95

o —RX1

——RX2
90

Ohm

e TX 1
—TX2

85 m— \2 X

Min
80

75

70

65
1.0 1.2 1.4 1.6 1.8 2.0
Time (ns)

Figure 8-1.
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8-1-2. D+/D- Pair Impedance
Pair Num Maximum Minimum Unit Figure
D 95.32 84.38 Q 12
D+ / D- Pair Impedance
110
105

100

95

Ohm

85

80

75

70

65

90 |

pd

NS

1.0 1.2

1.4 1.6
Time (ns)

1.8

2.0

= Formatted Data
— A%

=—Min

Figure 8-2.

USB Type-C Alt-Mode Test Fixture Series
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8-1-3. TX and RX Differential Pair Insertion Loss @ -3dB

Pair Num Min Unit Figure
RX1 11.65
RX2 11.38
GHz 13
X1 11.63
TX2 10.15

TX and RX Differential Pair Insertion Loss @ -3dB

N\

TN

W

dB
A

>
<€§§§§§?f§§
Z4
>

5 10
Frequency (Ghz)

-
w

20

Figure 8-3.
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8-1-4. SBU/AUX Differential Pair Insertion Loss @ -3dB

Pair Num

Min

Unit

Figure

SBU

AUX

-4.6

GHz

14

dB

-10

-12

14

SBU/AUX Differential Pair Insertion Loss @ -3dB

10
Frequency (Ghz)

15

20

Figure 8-4

-49 -
LUXSHARE-ICT Co., Ltd

USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

BNy
LUXSHARE

vk E

8-1-5.

Insertion Loss (1x/2x Calibration Flexible Cable)

Pair Num Min Unit Figure

X

TF21-239L -0.91

2X

dB 15
TF21-240L -1.71

Insertion Loss (1x/2x Calibration Flexible Cable)

dB
IS

X1

I_2x_1
====_3dB

5 10 15 20
Frequency (Ghz)

Figure 8-5.
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8-1-6. TX and RX Differential Pair Return Loss @ 10GHz

Pair Num Min Unit Figure
RX1 -9.49
RX2 -9.59
dB 16
TX1 -10.38
TX2 -9.66

TX and RX Differential Pair Return Loss @ 10GHz

-10

. ,\/\p\‘

7

-40

-50

dB

-60

-70

-80

-90

-100

5 10
Frequency (Ghz)

15

20

Figure 8-6.

-51-
LUXSHARE-ICT Co., Ltd

USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

LUXSHARE

L

UREE
8-1-7. SBU Differential Pair Return Loss
Pair Num Min Unit Figure
SBU -6.57 dB 17

-10

-20

-30

-40

-50

dB

-60

-70

-80

90

-100

SBU Differential Pair Return Loss

10
Frequency (Ghz)

15

20

Figure 8-7.
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8-1-8. Differential to Common Mode Conversion @ -20dB

Pair Num M Unit Figure
RX1+ -29.45
RX2+ -22.06
dB 18
TX1+ -33.34
TX2+ -26.03

Differential to Common Mode Conversion @ -20dB

-10

-20

5

-30

-40

L
4

-50

dB

60

-70

-80

-90

-100

0 5 10 15 20
Frequency (Ghz)

Figure 8-8.
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8-1-9. All Differential Pair Intra Pair Skew
Pair Num Min Unit Figure
TX1+ TX1- 0.67 19
TX2+ TX2- 0.06 20
S
RX1+ RX1- 2.59 P 21
RX2+ RX2- 0.05 22
TX1 Pair Intra Pair Skew TX2 Pair Intra Pair Skew
Figure 8-9. Figure 8-10.
RX1 Pair Intra Pair Skew RX2 Pair Intra Pair Skew
Figure 8-11. Figure 8-12.
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8-1-10. Near End Cross Talk
Pair Num | MAX(2.7G) | MAX(5.4G) | MAX(8.1G) | MAX(10.8G) Unit Figure
RX1-TX1 -46.51 -43.32 -39.95 -39.95
RX1-TX2 -49.56 -44.83 -41.12 -41.12
RX1-RX2 -50.06 -46.29 -44.53 -43.44
RX2-TX1 -48.60 -48.60 -47.44 -45.58
RX2-TX2 -45.51 -45.51 -40.98 -39.12
RX2-RX1 -48.74 -48.74 -46.03 -43.12
dB 23
TX1-TX2 -49.78 -44.68 -41.72 -41.72
TX1-RX1 -46.56 -42.96 -39.59 -39.59
TX1-RX2 -49.66 -49.08 -46.74 -43.93
TX2-TX1 -47.96 -47.96 -42.27 -42.09
TX2-RX1 -48.23 -48.23 -42.08 -42.08
TX2-RX2 -45.38 -45.38 -40.09 -38.72
Near End Cross Talk
; :
] ]
-10 i i
: ]
20 ; : RX1-TX1
: 1 RX1-TX2
30 H : RX1-RX2
0 : 4‘\ _ l | 7‘{\# \i szisz
i : / " " v RX2-RX1
R %/ } | oy, / | \,/V “v J TX1-TX2
g 50 p \v’,‘ ."P\J v T TX1-RX1
N 3’/ i : g ! ———TX1-RX2
-60 A}r | » | T 1 | TX2-TX1
[ : | ' TX2-RX1
70 JI; | TX2-RX2
V E : [ === =MAX(2.7G)
-80 : L T e e I R e | Tk MAX(5.4G)
H | ! MAX(8.16)
90 i : — — MAX(10.86)
! :
-100
0 3 10 15 20
Frequency (Ghz)
Figure 8-13.
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8-1-11. Far End Cross Talk
Pair Num | MAX(2.7G) | MAX(5.4G) | MAX(8.1G) | MAX(10.8G) Unit Figure
RX1-TX1 -47.94 -44.14 -38.74 -38.74
RX1-TX2 -48.11 -48.07 -41.49 -41.49
RX1-RX2 -48.35 -47.39 -43.23 -43.23
RX2-TX1 -48.48 -48.15 -45.93 -45.93
RX2-TX2 -46.94 -44.73 -38.76 -38.55
RX2-RX1 -50.97 -46.17 -45.49 -45.49
dB 24
TX1-TX2 -48.06 -47.78 -42.00 -42.00
TX1-RX1 -45.94 -45.02 -37.79 -37.79
TX1-RX2 -48.23 -48.03 -44.70 -44.70
TX2-TX1 -48.56 -47.09 -44.58 -44.58
TX2-RX1 -47.45 -47.14 -40.86 -40.86
TX2-RX2 -46.54 -43.84 -38.69 -38.16
Far End Cross Talk
[¢] i !
! '
-10 i i
20 i : RX1-TX1
30 : : RXI:RXZ
-40 : sz:sz
i RX2-RX1
@ TX1-TX2
50 TXL-RXL
i H e TX1-RX2
60 : R ! T TX2-TX1
: i TX2-RX1
-70 : 1 I . r { I I I ———TX2-RX2
E H === =MAX(2.7G)
-80 : s ! ----- MAX(5.4G)
i : H —  =MAX(8.1G)
90 i : i e MAX(10.8G)
b i
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Figure 8-14.
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8-1-12. Typical mated pair 2.7Gb/s Eye Diagram
Level Zero 0.010773
Level One 0.385267
Level Mean 0.19802
Amplitude 0.374493
Height 0.333021
Width 3.65E-10
Opening Factor 0.963085
Signal / Noise 27.08959
Duty Cycle Distortion 1.34E-15
Duty Cycle Distortion (%) 0.000361
Rise Time 6.09E-11
Fall Time 6.00E-11
Jitter (PP) 2.31E-12
Jitter (RMS) 8.25E-13
Cross Point (%) 49.9986

Tr3 Tdd2l, High = 400mv Low = Ov, 2.7chps
450, 0m

378.60605204%95ps, 114.1925450072my

400, 0m one: 385, 3mv
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250, 0m - E
E o
oo
rm
200, 0m Jitter: 2.315ps Lo
£ 5
2 e
a =
150. om e
g

100, dm

50.00m

0. 000

Zero: 10.77m

width: 365.4ps

=50.00m
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Figure 8-15.
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8-1-13. Typical mated pair 5.4Gb/s Eye Diagram

Level Zero 0.016084
Level One 0.378666
Level Mean 0.197375
Amplitude 0.362582
Height 0.301921
Width 1.79E-10
Opening Factor 0.944233
Signal / Noise 17.93169
Duty Cycle Distortion 1.96E-15
Duty Cycle Distortion (%) 0.001057
Rise Time 4.74E-11
Fall Time 4.76E-11
Jitter (PP) 3.47E-12
Jitter (RMS) 9.92E-13
Cross Point (%) 49.99783

Tr3 Tdd2l, High = 400my Low = Ov, 5.4Ghps
450, 0m

135.6534425140ps, 90, 074211502 78m

400. 0m one: 378. 7my,

350, 0m

300, 0m

250. 0 £
. om 2|8
& o
g |7
200, 0m Jitter: 3.472ps m a
e 3
=0
150. om v g
T 5

100, dm

50.00m

0.000

width: 179.2ps

—50.00m
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Figure 8-16.
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8-1-14. Typical mated pair 8.1Gb/s Eye Diagram

Level Zero 0.021178967
Level One 0.372431267
Level Mean 0.196805117

Amplitude 0.3512523
Height 0.275403275

Width 1.17E-10
Opening Factor 0.928020377
Signal / Noise 13.8928207

Duty Cycle Distortion 5.39E-15
Duty Cycle Distortion (%) 0.00436422

Rise Time 4.53E-11

Fall Time 4.50E-11

Jitter (PP) 3.09E-12

Jitter (RMS) 1.01E-12
Cross Point (%) 49.99705588

Tr3 Tdd2l, High = 400mv Low = Ov, 8.1chps
450, 0m

400, 0m

350, 0m

300, 0m

250, 0m

200, 0m

150.0m

100, dm

50.00m

0.000

=50, 00m

Jitter: 3.086ps

width: 117.4ps

275, 4my
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Figure 8-17.

G92.5925583p  123.4567%p

185.1851851852p

-59-

LUXSHARE-ICT Co., Ltd
USB Type-C Alt-Mode Test Fixture Series



http://www.luxshare-ict.com/content/details317_2059.html

L

LUXSHARE

UMEE
8-1-15. Typical mated pair 10.8Gb/s Eye Diagram
Level Zero 0.022752149
Level One 0.369790387
Level Mean 0.196271268
Amplitude 0.347038238
Height 0.265170121
Width 8.56E-11
Opening Factor 0.92136494
Signal / Noise 12.71697389
Duty Cycle Distortion 3.11E-15
Duty Cycle Distortion (%) 0.003360744
Rise Time 4.42E-11
Fall Time 4.42E-11
Jitter (PP) 4.05E-12
Jitter (RMS) 1.17E-12
Cross Point (%) 49.99679878

Tr3 Tdd2l, High = 400mv Low = 0V, 10.8Ghps
450, 0m

110.1816556075ps, 90, 0742115027 8my

400, 0m

350.0m

300, 0m

250.0m S,
E £
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w rm
w .
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200. Om Jitter: 4.051ps =
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Figure 8-18.
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9-1. Specification

HDMI1.4b_AltMode USBTypeC final20160915a

9-2. Keysight

Method of Implementation (MOI) for HDMI 1.4b Cable Assembly Test
https://www.keysight.com/upload/cmc_upload/All/E5071C-TDR_HDMI
1.4b MOI_1.12.pdf
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