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ROVD

.Test Equipments Information

P.N.:001-099-USB4.0

ID Product and Serial Number Description with series number Manufacture
11 E5071C(MY46110033) S-parameter Network Analyzer Agilent
2 E5071C() Time Domain Reflector(TDR) gilent Technologig
3| ENA-TDR(MY46110033) Data Timing Generator Keysight
.Device Under Test(DUT) Information
Part Number of DUT:001-099-USB4.0
Length(m) 1 Tested Pairs 5 Pairs
Temperature 20 °c Humidity 40 %
Batch Number Bundle Number AGFEEHHMEH
Testing following Universal Serial Bus 3.1 Specification, R1.0
Comments
Technician LY Test Result Pass
.Tested Parameters List
.-USB3.1 SSP Raw Cable Insertion Loss Pass
.-USB3.1 SSP Diff to Common Mode Conversion Pass
.-USB2 Pair Attenuation Pass
.-USB3.1 Raw Cable Impedance Pass
.-USB3.1 Raw Cable Differential Delay Pass
.-USB3.1 Raw Cable Intra Pair Skew Pass
.-USB2 Differential Impedance Pass
.-USB2 Propagation Delay Pass
.-USB2 Intra-Pair Skew Pass
.-USB3.1 Eye Pass
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Summary Result

USB3.1 SSP Raw Cable Insertion Loss summary resuilt.

P.N.:001-099-USB4.0

USB3.1 Raw Cable Differential

Delay summary result @ 200 ps, (Low:20 %, High:80 %)

Pair Num| Result | Spc Max | Value Unit
Rx1 Ref Only 4.6 4.8481 ns/m
Tx1 Ref Only 4.6 4.8614 ns/m
Rx2 Ref Only 4.6 4.9494 ns/m
Tx2 Ref Only 4.6 5.003 ns/m

USB3.1 Raw Cable |

Pair Num| Result | Spc Max | Value Unit
Rx1 Pass 15 1.2 ps/m
Tx1 Pass 15 4.2 ps/m
Rx2 Pass 15 -2.3 ps/m
Tx2 Pass 15 -0.4 ps/m
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ntra Pair Skew summary result @ 200 ps, (Low:10 %, High:90 %)

Tester: 2=

Start Stop |Lim From| Lim To Rx1 @(MHz) Tx1 @(MHz) Rx2 @(MHz) Tx2 @(MHz)
100 100 -1 -1 -0.404 100 -0.405 100 -0.407 100 -0.41 100
2500 2500 -4.2 -4.2 -2.109 2500 -2.125 2500 -2.161 2500 -2.114 2500
5000 5000 -6 -6 -3.468 5000 -3.6 5000 -3.538 5000 -3.265 5000
10000 10000 -7.5 -7.5 -5.91 10000 -5.957 10000 -6.016 10000 -5.655 10000
12500 12500 -9.3 -9.3 -7.974 12500 -7.97 12500 -7.485 12500 -7.102 12500
15000 15000 -11 -11 -9.684 15000 -9.014 15000 -8.882 15000 -8.22 15000
MHz MHz dB dB Pass Pass Pass Pass
USB3.1 SSP Diff to Common Mode Conversion summary resulit.
Start Stop |Lim From| Lim To Rx1 @(MHz) Tx1 @(MHz) Rx2 @(MHz) Tx2 @(MHz)
100 7500 -22 -22 -24.531 7290 -26.322 3380 -22.041 4370 -23.738 6500
MHz MHz dB dB Pass Pass Pass Pass
USB2 Pair Attenuation summary result.
Start Stop [Lim From| Lim To Dp @(MHz)
50 100 -1.02 -1.43 -0.619 100
100 200 -1.43 -2.4 -1.082 200
200 400 -2.4 -4.35 -1.987 360
MHz MHz dB dB Pass
USB3.1 Raw Cable Impedance summary result @ 200 ps, (Low:10 %, High:90 %)
Pair Num| Result | Spc Max | Spc Min [Max value|Min Value| AValue Avg Unit
Rx1 Pass 95 85 92.71 91.35 1.36 92.03 Ohms
Tx1 Pass 95 85 92.66 91.87 0.79 92.26 Ohms
Rx2 Pass 95 85 91.6 90.32 1.28 90.96 Ohms
Tx2 Pass 95 85 91.48 90.24 1.24 90.86 Ohms
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Summary Result Continued

USB2 Differential Impedance summary result @ 400 ps, (Low:20 %, High:80 %)

USB2 Intra-Pair Skew summa

result @ 400 ps, (Low:20 %, High:80 %)

Pair Num

Result

Spc Max

Value

Unit

Dp

Pass

100

-23.42

pS

USB3.1 Eye summary result

Pair Num| Result | Spc Max | Spc Min [Max value|Min Value| AValue Avg Unit
Dp Pass 103.5 76.5 99.83 93.04 6.79 96.43 Ohms
USB2 Propagation Delay summary result @ 400 ps, (Low:20 %, High:80 %)
Pair Num| Result | Spc Max | Value Unit
Dp Pass 16 4.9251 ns

P.N.:001-099-USB4.0

Pair Num| Result
Rx1 Pass
Tx1 Pass
Rx2 Pass
Tx2 Pass
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P.N.:001-099-USB4.0

USB3.1 SSP Raw Cable Insertion Loss Graphic result
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Ix1 {PASS)

(202200810 13:49:13)V:3.328

P

AT Y

STOP=15000.000 MH=z

Ix2 {PASS)

(2022/08/10 13:53:46)V:3.328

i Ve

=ONVD
USB3.1 SSP Diff to Common Mode Conversion Graphic result
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P.N.:001-099-USB4.0

USB2 Pair Artenuation Graphic result
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P.N.:001-099-USB4.0

USB3.1 Raw Cable Impedance Graphic result
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P.N.:001-099-USB4.0

USB3.1 Raw Cable Differential Delay Graphic result

= 2000

Points

Sys Rise: 200 ps,Date: 20220810 13:43:15

HA-F 4 -1-

A=kt

Frtddda-t--k b r a4 d-i-i-Fp b+ 4444

——

- FH=k

Ver:3.328

bF—5cale: 2.6500 nsidiv

Parameater Name: USB3.1 Raw Cable Differential Delay Tx1

Spc Delay: 4.6000 ns/m,DUT Length:
Ref Line: 0.2570 ns

T Base: -2.2800 ns

meters

Measured Line: 3.1184 ns

aWalue:4. 8514 ns

Result: Reference Cnl

Mode TDT Method

4.8614 nsim

Delay:

Points= 2000

K

Sys Rise: 20 ps,Date 20220810 13:53:49

2

SJAvgs
YF-m¥

- 44-

'
i
:

1=k
1
'
i
i

bk

leimdronitr k. Eornirinabun o K Rhamaietuar wioietutroy Srtraonnie s Hborpitringra

b | Reshiarha Bhaiar

> solobll K

BT

Ver:3.328

F——5cale: 2.6500 ns/div

Parameter Name: USB3.1 Raw Cable Differential Delay Tx2

Spc Delay: 4. 6000 ns/m, DUT Length:

Ref Line: 0.2570 ns

Base: -2.2800 ns

meters

s
Measured Line: 5.26800 ns

aWalue: 3 0030 ns

Result: Reference Cnly

Mode:TDT Method

Delay: 3.0030 nsim

snpnAvgs= 2

-1

100

750 ----

| R

Points= 2000

2  Sys Rise:

200 ps, Date: 20220810 13:48:19

FA=F+=1=

A=F -

L et i i

RS e S S S R S RS AR S S
a

==

B R o e S N R R E EEE NS ST E

tel=Fd=

Ver:3.328

b—scale: 2.6500 nsidiv

Parameter Name: U5B3 1 Raw Cable Differential Delay Rx1

T__ Base: -2.2800 ns

meters

=
Measured Line: 34051 ns

Spc Delay: 4.6000 ns/m,DUT Length:

Ref Line: 0.2570 ns

aWalue: 4 8481 ns

Result: Reference Cnl

Mode:TDT Method

4.8481 nsim

Drelay:

2000

Points

Sys Rise: 300 ps,Date: HZ208M10 13:52:05

A==t =]

tel=Fd-

 Tariine Ty e e s Rehoriiesd Eriicnecthorty R rsacthorblen) e |

LEELE

Awgs= 2
T:my

te=rA==F A=t =1t

Ver:3.328

F— scale: 2.6500 nsidiv

Farameter Name: USB3.1 Raw Cable Differantial Delay Rx2

meters

tn 15
Measured Line: 5.2064 ns

Spc Delay: 4.6000 ns/m,DUT Length:

Ref Line: 0.2570 ns

aWalue:4 9494 ns

Result: Reference Only

Mode:TDT Method

Delay: 4.9494 ns/m

popAvEs

-0

1000,

7a0b----

TS50t - - - -

t_ Base: -2.2800 ns

e

-1

Tester: 2=

Date:2022/08/10

Page 9 of 20



P.N.:001-099-USB4.0

Awvgs=8

USB3.1 Raw Cable Intra Pair Skew Graphic result
Points= 2000

Sys Rise:

Points= 2000

Sys Rise: 200 ps,Date: 20220810 13:43:15

Tester: 2=

200 ps, Date: 20220810 13:48:19

Date:2022/08/10

Page 10 of 20

" 1 ! T ; e " & g &
i = } ha : i : i & i
; [5] (5]
|/ — e = e T, o B - i TEI, DS T . SR, FOSSUOPRIR. 7 FOOS L DO 1, (DR S HE
g | R % e | E: £ =
1 1 1 1 1 [ 1 L |
. =]
i ) : T : i : o
g i B mnimmms RiT mmimem [ it o it L | ittt T 17T - - [ e S e e L R e R R A T T R T R S T i I 1 -
| " | - | " |
1 " 1 T 1 " 1 = |- = | o
! g o : : f " B |F = T |F
o i ail Fir AR Lin e O i L s ) P 4 a E ML el e i L L e e i L s e A b i E
i ) : a5 : i : = m " ] =] m 8
h " 1 T h I h | = o o @
1 " 1 T 1 1" 1 m E 2_ = m . un._
...... R e s s w1 NE e ~ 5@ I3
i " L i " i = m z m " =l m W
& 5 i
; 4 : ] i : 3IEE |2 ¥ - ¥ 3152 |2
3 F | o[- m.._ B R e e B e e T o e ot B S B TSR R BV B o[-
1 1 1 al
: : : I 3 Als
| | | =1 =]
i o . Elc W Ay TS, - OOUNOYOOUS - JFONOUIOYON . JUOUONG . UONOROD . ONONORORs. 0. z|c
' ' ' ml| & m £ m|| & m
: : P | Rk [=1 | Bl Rk
|2 el 2
: HER | | Moo i oo oD = Bl
n 30 e | e e e i R e e w @2
e M £ _m i T T £ M E _m
= e i) T ' = ==
= lulB @ " ¥ = |u|2l8
w B ﬂ__ i e e S 1= s m e e L LT w [E ﬂ__ B
] m (=8 = 1 [N 1 d
pl s R ETE A Y1293y
e |33 B = [ A
blEIEE|+|D o " ¥ ; wlEEE TS
i i i AT T R i e ke e omik S i T Sy ey ] ==
' . . Elelw(a|5] U : " . Eltn|Wl2|5
] ] I HBla .W T ﬁ m = i i b Clg .M H|in
. " : JE152]7]¢] 2 o : Lm,mmwm
=] =3 [=] =] -} [~ [=] m =] [=
s PR 3 7 z g 2 = 2 7 B & g
= ; = - ; b =
T T T T T T T T
- . N T 8 g i &
_ o : 24 : e : i 8 = “
....... B B e sl e M s Moo o EHRE e o o Bt S8 nl E Ry o e Aot o
: 7 3 i ! i ; = b= T 4
i 41 : T ; i i ___m. s
....... S e B T R
' " ' - ' i i = - = -
1 " 1 - I " 1 = = =
! " 1 + \ " ! D= i =l
i W|E
....... AR SN/ NNV . JOIOR, VU . RN - SN - 1 E 2 ErE N I A - E
' T i L 1 ' = .m - ﬂ 4L (=] m ]
| " H | | H | ] | ]
- 14 -_ (=8
" 4 ! T " ; B = o | 8 T 2 . 7
...... .. S . SRR . A O - | o | Y [ L WO SR B
1 " I + ! 1 L o = - L | L
1 i 1 -+ 1 1 =5 ) m W + e m m -
" WA - : ! 3IEE |2 ¥ = 3 |8|E| |2
e ....i_-_...-14._-_."._|_|+._-_-._|_|_.._|H F =F =1t - M _1_ =] ek et et d=i=FA-Ht |H M .1_
! - 8l # i : le
" " 5 s - mm a T N
e [ LY e e T I Fo T ST I T P CEF DB 5, SR e HEL =) F i nm
: : : & 5|5 & i 2 5%
L ! -|=]2 ﬂ__ L =
-~ I | =aE= = L dlSE
T e R L LT P PP 0 gl = b L o i T e 0 b | i
" : B : g : || |2 u " = wll € |
A y i ] gl . g i g il : - 2] EAES
| B & o [
H " \ 1 I | = |u g h +, = | g
||||||| e S I A N e R S S e R e e E|= I mb=srooe @ E|= M
A T T S (5|28 |8 AT AL
' " ' ' " ' Pl Y T n ﬁ 1 VS il m ﬁ_
" A : : i ; R I L " W EB|Y S
||||||| | L Tt o el Bl I S e e s e e e e _m F R o T T P _m Yl |=] A
' " ' ' " ' Eleala| 3 5 __r ' " ' Elen| w3 5
Hm 1 n 1 1 " 1 Fle .M Tl A muum- 1 [N} 1 Hal .M Tl m
1 " | | I | | I |
o ! i ! | ¥ _ T_Hnwmwm 2l v L i UT_HWMNM
: 2 = z = ] 2 2 2 z = i =
H = (3] (3] (=] (=] (=] (=9 (3] wa = [=]
- ! - - ' =



P.N.:001-099-USB4.0

USB2 Differential Impedance Graphic result
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P.N.:001-099-USB4.0

USB2 Propagation Delay Graphic result

5ys Rize: 400 ps,Date:2022/08/10 13:55:54

Avgs=0FF

Tester: 2=

Date:2022/08/10

Page 12 of 20

[==]
1 1 1 1 1 1 1
[ |
| | | n | | | L4
i i i B i i i (3]
1 1 1 T 1 1 1 (4
=
i i i i i i i
F]
o & & m & & 3
1 1 1 .~ 1 1 1
i i i i i i i
||||||| s i e e e o e L L, L e s ]
i i i | i i i
1 1 1 L 1 1 1
1 1 1 1 1 1 1
i i i i i i i
1 1 1 [ 1 1 1
1 1 1 1 1 1 1
i i i - i i i
i i i i i i i
i i i - i i i
1 1 1 1 1 1 1
||||||| [ g S i e e e i e i i e S R s fa
1 1 1 1 1 1 1
i i i Bid i i i
1 1 1 [ 1 1 1
i i i | i i i
1 1 1 e 1 1 1
i i i i i i i
1 1 1 - 1 1 1
1 1 1 1 1 1 1
i i i el i i i
I 1 1 1 1 1 I
L]
...... B T S R S Ry 2
| | | T | | | 2
1 1 1 1 1 1 1
: : : E ] : : § 2
| | | & | | | 5 wil [ g
- e
| | | 2l | | | @ W=
| | | | | | | = | =
...... O JERMS FUURL SUNPERY JUE PRI B S|
| | | | | | | o|e® o
: : : Y : : @ D&
| | | i | | | o a|g|&
| | | _ | | | Lqm hl=| 3
' ' ' | ' ' ' - H -
| | | i | | | o> g
0 0 0 1 0 0 0 = .& =
-t mmramm b r A p ] e R A E A - s R
| | | - | | |
! ! ! 1 ! ! !
i i i - i i i
1 1 1 1 1 1 1
1 1 1 e 1 1 1
i i i i i i i
1 1 1 F 1 1 1
1 1 1 T 1 1 1
1 1 ] | 1 ] 1
||||| e i e T it
i i i i i i
1 1 - 1 1 1
g ¢ E ¢ @ ol o
i i ] i i i =10
1 1 L 1 1 1 ol |
i i i i i i @ | =
! ! i ! ! ! ==
: : : : ! ! ¥ F
........... st e oy e e N | b
| | - | | | m ®
| | | : | | | IR
S T S T 8| c
I I I I I I I -
i i i | i i i o |
i | | | | i o | =
IIIIIII L R e N s T o L L e - T T o N O T R I RN T T p w
| | | . | | | 8|5
| | | E | | | w |4 e
| | | | | | E |7 2 %
| | | E | | | ['F] = 2lm
‘T . . E|S|g|E|2
i i i i i % | gl | 2 L)
||||||| - - == il b e W e i i ] = | = ] = F.ﬂlu
i i i = i i i e H & Sl = | ™
1 1 1 1 1 1 L= 3|5 & |9
" " " L " : m | Blg|E|E|T
> ; ; ro ; ; 2| Ela|3|8]5
m ' ' ' ' ' ' e | S| e al=
= | | | + | | | of | EL| [T}
= i i i i i i T_ o|w|E|= |3
2 2 =2 2 2 2
¥l Ly [¥) ¥l
g & F & i & B B
I h i 0 I
]




2000

P.N.:001-099-USB4.0

USB2 Intra-Pair Skew Graphic result

5ys Rize: 400 ps,Date:2022/08/M10 13:55:54
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T __ Base:4.0170 ns

Avgs=0FF

Tester: 2=

Skew: -234 ps

Date:2022/08/10

meters

1

Parameter Name: USB2 Intra-Pair Skew Dp
Mode:TDT Method,Relative:50%

ANValue:-23.42 ps

Spc Skew: 100.0 p=s,DUT Length:
Result: Pass
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-750

P.N.:001-099-USB4.0

= CNVD
USB3.1 Eye Graphic result
=50 Diate; 2022/05/10 13:48:19 EBesolution: S « 404 pixels =sp Drate: 202206/10 13:49:15 Eesolufion: SM = 404 pixels
— e —_— =
] o fiT" Bt
P T4
o —
g WEmE500 ] g W EmEI00 1
T Base: 27.0000 n= Scale: 16.7 pa'div Ver:3.318 Baze: 27.0000 n= Scale: 16.7 pa'div Ver:3.328

Parnmeter Name: TSB3.1 Eve Bx1

Parameter Name: TSB3.1 Eve Tx1

Display AMoede: TSB3.1 10Ghps

Dizplay Mode: USB3.1 10Ghps

dBEate: 10 Ghits'z; 100.0 ps

Vi 200 mV;Gain: 0 dB; Off: 0 mY

dRate: 10 Ghitz'z; 100.0 p=

Vi 200 mV;Gain: 3 dB;Off: 0 mY

CAL: DONE JGen: OFF

Fasult: Pass

CAL: DONE JGen: OFF

Fesult: Pass

Diate: 2022408/10 13:52:05 Resolution: S « 404 pixels

o Diate: 202208/10 13:53:48 Besolution: SMF « 44 pixels

fils -+

[

Wm0

W Eme 00

Ver:1.318

T Base: 27.0000 ns

Seale: 16,7 ps/div

-0
T Base: 27.0000 nz

Ver:3.328

Scale: 16,7 ps/div

Farameter Mame: USB3.1 Eye Rx2

Farameter Mame; TSB3.1 Eye Tx2

Dizplay Moede: USB3.1 10Ghps

Display Moede: USB3.1 10Ghps

dRate: 10 Ghitz'z; 100.0 p=

Vi 200 mV;Gain: 0 dB; Off: 0 mY

dRate: 10 Ghitz'z; 100.0 p=

Vi 200 mV:Gain: 0 dB; Off: 0 mVY

CAL: DONE JGen: OFF

Fesult: Pass

CAL: DDONE  Jen: OFF

Fasult: Paszs
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Date:2022/08/10

Tester: 2=



Pair Num| Result | Spc Max | Spc Min |Max valug|Min Value| AValue Avg Unit
0.00 Ohms
Pair Num|[ Result [ Spc Max| Max1 Min1 Max2 Min2 AValue Unit
0.00 Ohms
Pair Num| Result | Spc Max| Value Unit
Pair Num| Result | Rise Spc|[Degra Spd RiseV | DegraV Unit
ps
Pair Num| Hei Spc | HeiVal | Wid Spc | Wid Val | PPJ Spc | PPJ Val |rmsJ Spc| rmsJ Val | Result



















