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EQ for 1.65G ~ 3.4Gbps
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The operation of the TMDS link at TMDS Bit Rates ranging from 3.4 Gbps to 6.0 Gbps is similar to that described by
HDMI 1.4b. Test points TP1 and TP2 are system reference points for specifications and measurements and are

connected by an HDMI Cable.

Specifications for TP1 and TP2 are provided in the following sections. An Eye Diagram is provided for TP2 only.

The Cable shall meet the Category 2 specifications defined in HDMI 1.4b.
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Max test freq. for NA test ~5.1 GHz
Min risetime for TDR test Tr = 200ps(10-90%)
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MHL 1.0/ MHL 1.1
10801 60Hz 24 bit Bit rate Max 3 Gbps
1080p 60Hz 16 bit

MHL 2.0/ MHL 2.1
10801 60Hz 24 bit Bit rate Max 3 Gbps
1080p 60Hz 16 bit

MHL 3.0
10801 60Hz 24 bit Bit rate Max 6 Gbps
1080p  60Hz 16 bit eCBUS-S 75 Mbps
2680p  30Hz 16 bit eCBUS-D 750Mbps

HDMI 2160p,60Hz,24bit = 4*1080p=594MHz pixel rate
MHL 2160p,30Hz,16bit =594/2*(16/24)=198MHz pixel rate->198x3(RGB)=594MHz
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Figure 4-12. MHL 3 Link Reference Clocking Scheme

Link Reference Clock AV Link Speed N

Table 4-6. eCBUS Operation Mode FSE_MHL_CLK 1.5Gbps 20
Mode Frequency of Link Raw Bit Rate (One 3.0Gbps 40
Reference Clock Direction) 6.0Gbps 30

eCBUS-5 Fse Me. c1x 75 Mbps P Meii, i 1.5Gbps 10
eCBUS-D For v c1x 750 Mbps 3.0Gbps 20
6.0Ghps 40

Link ref. Clock @ eCBUS

AV Link Data @ TMDS
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MHLg1$ %5 * micro USB B “* pi— HDMI Type A “* Bl

HB;MI o HDMI Name MHL 3.0 Name
pin #
2 TMDS Data2 Shield CD_Sense
5 TMDS Data1 Shield TMDS_GND
7 TMDS Data0+ TMDS+
8 TMDS Datal Shield TMDS_Shield
9 TMDS Datal- TMDS-
11 TMDS Clock Shield TMDS_Shield
15 SCL CD_Pullup
17 DDC/CEC Ground VBUS _CBUS_GND
18 +5V Power VBUS
19 Hot Plug Detect CBUS/eCBUS-S
Shell Shield Shield
2
HO#I Type A \H
CO_PULLLP
e HDMI
[ ... type A Plug
— -

18

i

MHL 3.0 Signals usa | baRZl
Name MB pin #
VBUS VBUS 1
TMDS- D- 2
TMDS+ D+ 3
CBUS/eCBUS-S ID 4
GND GND 5
Shield shield | shield




MHL 3.0 [N w2 s 5 3 7 ‘F‘

MHL$ 38 micro USB B *jfi— HDMI Type A “* Bl

HPMI 2 HDMI Name MHL 3.0 Name

pin #
2 TMDS Data2 Shield CD_Sense
5 TMDS Data1 Shield TMDS_GND
7 TMDS Data0+ TMDS+ MHL 3.0 Name Hal&#&H | HE[H#HE
8 TMDS Data0 Shield TMD$_Shield
g TMDS Data0— TMDS- TMDS+
10 TMDS Clock+ eCBUS-D+ TMDS-
11 TMDS Clock Shield TMDS_eCBUS_Shield eCBUS-D+
12 TMDS Clock- eCBUS-D- eCBUS-D-
15 SCL CD_Pullup VBUS
17 DDC/CEC Ground VBUS_CBUS_GND CBUS/eCBUS-S
18 +5V Power VBUS Shield
19 Hot Plug Detect CBUS/eCBUS-S

Shell Shield Shield

HO& Type A
Flug
3.3KQ) Il ltE:-F:I;I:IjI_E‘L'“ 1F
e type A Plug

-1
18
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Max test freq. for NA test ~5.1 GHz
Min risetime for TDR test Tr =200ps(20 80%)
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¥rigf T SuperSpeed Plus | @ﬁﬁiﬁ,ﬂ : J‘UJFH;EJ[ ﬁfg-[@ﬁ
E3E 10 Gbps ©

c'TEiJFT ﬁETfE{E‘{J data rate: 8bit/10bit = 128b/132bit

Insertion Detect
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rating [art i insernied

Ao /
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% DR e

(5V@2A) 2100W(Q20V@5A)

USB 3.1 Specification rev. 1.0

USB Power Delivery Specification




USB Ay 4
USB {9 M -USB 3 1879 i

o USB 1.0/ USB 1.1
L '.:i Low-Speed 1.5 Mbps m L

Full-Speed 12 Mbps
USB 2.0
Low-Speed 1.5 Mbps Lo "
@ .I'"* Full-Speed 12 Mbps =
= High-Speed 480 Mbps USB 1.12.0
USB 3.0 LOGO
Low-Speed 1.5 Mbps (LS)
SUPERSPEED FUH'Speed 12 MbpS (FS)
'—'\ High-Speed 480 Mbps (HS)
&B‘ SuperSpeed 5 Gbps (SS)
' USB 3.1 S’ NG
Low-Speed 1.5 Mbps (LS) = I
Full-Speed 12 Mbps (ES) = :
m\ High-Speed 480 Mbps (HS)
CERTIFIED USB SuperSpeed 5 Gbps (SS) E(S)]é?)uperSpeed
Hﬁm SuperSpeed Plus 10 Gbps (SSP)

Enhanced SuperSpeed
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5748 USB3.1 vs USB 3.0

USB31

Enhanced USB 2.0 Host
SuperSpeed High Full ow
° USB Host
Host Speed Speed Speed

USB Connectori(s)

Enhanced e

SuperSpeed Bus i USB 2.0 Bus
I l [ Composite cable
Enhanced USB 2.0
SuperSpeed
Hub Hub USB Hub Device

Enhanced
SuperSpeed
Function

USB 2.0

Function USB Peripheral Device

Enhanced SuperSpeed
= SuperSpeed / SuperSpeed plus

USB 3.0

Non-SuperSpeed
Super Hi
igh- Full- Low-
\\/ I_____________i __________ -
: 1 Extended
T ! I Connector(s)
SuperSpeed : Non-SuperSpeed
Extended mmelepmmm e (usB 2.%? P
Composite Cable
USB 3.0 Hub

SuperSpeed Sup:tg!‘ USB 3.(gPeripheral Device
Function Function

NoteMous operation of SuperSpeed and non-SuperSpeed
modes is not allowed for peripheral devices.

USB 34
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USB3.1frossu i

Micro Coax — Jucket R 2 » Tidost
; aelded Twisted Fair . - Jacket

Filler { Opticnal) — o - Braid
Falber (Oplional) =

— /TP Signal Peir B
U'TP Sigaal Pais

Power

™ Power Retum

" Power Retim

Table 5-7. Reference Wire Gauges

: : : Table 5-6. Cable Wire Assignments
Wire Number Signal Name Wire Gauge (AWG) 9
1 PWR 20-28 Wire Number | Signal Name | Description
1 PWR Power
2 D- 2t 2 D- Unshielded twist pair, negative
3 D+ 28-34 3 D+ Unshielded twist pair, positive
4 GND PWRr 20-28 4 GND_PWRrt Ground for power return
5 P1- 26-34 5 P1- Shielded differential pair 1, negative
g SP14+ 26-34 6 P1+ Shiglded differential pair 1, positive
7 P1 Drain 7834 7 P1 Drain Drgin wirg ]‘or SDI?1 : .
8 P2- Shielded differential pair 2, negative
8 P2 26-34 9 P2+ Shielded differential pair 2, positive
9 P2+ 26-34 10 P2_Drain Drain wire for SDP2
10 P2 Drain 28-34 Braid Shield Cable external braid to be 360°
terminated on to plug metal shell

| | : rJ J |

‘4
—
<
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Std. A Plug

micro B Plug

USB 3.0 [lusseft =3
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B ST Std. B Receptacle
Std. A Receptacle
USB 3.1
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micro B Receptacle

micro A Plug
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micro A/B Receptacle
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Channel Metrics [ ifi4f 145
Cable Shielding Effectiveness s b5
CHA MR 2 R )

USB 3.1 tﬂﬁﬁh

Max test freq. for NA test ~10 GHz
Min risetime for TDR test Tr = 40ps(20-80%o)
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Channel Metrics pjxplipis

ILfitatNq (Insertion Loss fit at Nyquist frequency): flﬁf( f) —aq+b f + Cf +d F

j—Lf\r %&;\A ’ 'H
]H%%a Jﬁ?%ﬂjf}ivgf 31t“ GHzlo ILD(f) = IL(f)- ILfit(f)

Fr.:I.'I1.3

IMR=| |

IMR (Integrated Multi-Reflection) 5/ | )
B S 5

IXT = \/
IXT (Integrated XTalk) : /
BRIFFIF (NEXT) ﬂ sin(rujT:J sin(“’f’]
NN
: b

IV {m” al al
FRE[ILfitatNq ~ IMR ~ IXTZ™ ¢ g%!a
2w %%Tglﬁwﬂ wm

%

1o(f)| V., (f)

/ f1, #1000 (in V),

f)| df ! fr, ¥1000 (i mv).

7 Ji

(= -

T,=Unit Intervel=100 ps
Igv:F{ise time (0-100%)=0.2T,
o=2nf
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Channel Metrics pEIFA
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IMR=23.8 / IXT= 6.38 / llfit@Nq=-7.33 dB
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Figure 5-29. Set Up For Cable SE Measurement (subject to change)
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SATA 3.2 F EEf A

Usage model descriptions

Usage Cabl
o model able or Cable Cable Attenuation Host-side Device-side | Hot plug
Characteristic . backplane .
section tvoe length Electrical at 4.5 GHz connector connector support
number yp
Internal
1 m Cabled Host to 5.3z Int SL <=1m Table 36 -6 dB 625 5.2.3.1 MS
Device
Short Backplane to 533 BP i P P P 6.2.3.1 R
Device
Internal 4-lane Cabled _ 6211 or ,
Disk Arrays 535 Int ML <=1m Table 36 -6 dB 62132 6.2.3.1 NS
System to System Inter
connects — Data Center _ 6.11.4 6.11.4
Applications 536 Ext ML <=2m Table 38 -3 dB (key 7) (key 7) R
xSATA
System to System Inter
connects - External 5.37 ExtSL | <=2m | Table37 3dB 6.11 611 R
Desktop Applications
eSATA
Proprietary Serial
ATA Disk Arrays 538 BP and cable - Table 36 -6 dB 6250rP 6.2.31 R
Serial ATA and
SAS 539 BP - P P SAS 65.231 R
LIF-SATA 53116 P P Table 36 -6 dB 6.54 653 NS
mSATA 53115 BP - P P 6.6.3 6.6.4.1 NS
SATA USM 5312 P P P P 672 6231 R
SATA MicroSSD 53117 P P P P NS NS NS
Embedded M.2 53118 BP na P P 697 6.9.3 NS
Key: SL = single lanz
R = Required configuration requires appropnate capabilifies ML = multi-lane
NS = Not supported configuration is not supported by definition in specification Int = Internal
P = Proprietary implementation is vendor specific and not defined in specification Ext = External

BP = Backplane

NOTE - Many of the references in the table are section numbers or notations of clarification that do not require Key values.




§] V.4 N Y f\
i I
SATA 3.2 F5 [
Table 2 — Usage model electrical requirements (part 1 of 2)
Characteristic Gen1i Genlm Genlu Gen2i Gen2m Gendu Gen3i Genlu

1.5 Gbps 1.5 Gbps | 1.5 Gbps 3.0 Gbps 3.0 Gbps [ 3.0 Gbps | 6.0 Gbps | 6.0 Ghps

Internal a a
1 m cabled host to device R NS NS FS NS NS kS NS

D (host to D (host to

Short backplane to device provide received H NS provide received H NS NS NS
signal) signal)
Internal 4-lane cabled disk R NS NS Fga NS NS Eg @ NS
arrays
System to system inter
connects — data center
applications MS R (key 7) NS NS R (key 7) NS NS NS
xSATA
System to system inter
connects — external desktop NS R NS NS F5* NS NS NS
applications eSATA
Proprietary Serial ATA disk arrays R NS NS FS° NS NS F§*© NS
Serial ATA and SAS D NS NS D M3 NS ] NS
LIF-SATA R NS NS Fs® M3 NS Fs*® NS
mSATA R NS NS Fs® M3 NS NS NS
SATA USM D NS H D M3 H ] H
Table 2 — Usage model electrical requirements (part 2 of 2)
o Genti Genim Genlu Gen2i Gen2m Gendu Gen3i Gendu
Characteristic | 4 5oy hs | 1.5 Gbps | 1.5 Gbps | 3.0 Gbps | 3.0 Gbps | 3.0 Gbps | 6.0 Gbps | 6.0 Gbps
SATA MicroSSD ] M3 H D NS H ] H
Embedded M.2 ] M3 H D NS H ] H

Key:

R = Required configuration requires appropriate capabilities

ES = Feature specific configuration is supported by specification but may be tied to an optional capability
M3 = Not supported configuration is not supported by definition in specification

H = Host
D = Device

MNOTE - Many of the references in the table are section numbers or notations of clarification that do not require Key values.

® Feature specific is intended to indicate that Gen1 is required but higher data rates are optional.
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SATA 1.0

Genl-51— [£1.5 Gbps / Gen2—37- %3 Gbps " Gen3—a7~ {46 Gbps

N\Genli © = I [BPCT (1 BTV T2 S R -
Genlm : = joI£3”Short” Backplane , External Desktop & Data Center[Eg" | »
:Er:s‘m2m TE'FTJ{%lﬂ“f*ﬂFLSATA 114 & o

AT

SATA 2.0

Genlu : Universal Host (UHost) "] > ,15‘?‘*%%5‘ 'Pﬁ[}% ﬂ}% ,Jrhostpjr“ BE

RSP HE A A Sl JE"lm cable + mate connectorflyF1

Gen2i : F JE%E'JBE_‘\%@ ZGenli— 1 5 [EIE | 'ﬁlﬁiajﬁﬁ" FIJHE-F] £33.0 Gbps °
i % Gen ] m— %; [gﬁ 'mﬁ i El“;cﬁﬂ £9,3.0 Gbps -
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SATA 3.1

Gen3i : HEM | REASLETGenli- £ 0 (HE Eﬁlﬁﬂa’ﬁw L FTTHEF] £33.0 Gbps ©
Gen3u : F%F'Jbﬁ*ﬂiﬁﬁji}‘\?Genlu— e [HE @PTE?JH L EI[HEF] £53.0 Gbps ©
533{%6 Gbps £ ‘ﬁsfmﬁ s |
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Host Cable Cable  Device
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SATA 3.2 PURSAFFE=E13% B8
SATA Internal Single-Lane FabGh fé]

305 mil

115 mil . Void is Optional

/

/i"'"_
465 m“I ( O O O Q 86.5 mil

h 4

\ 150 mi \

> White Foam Polyolefin
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Figure 45 - Detailed cross-section of an example internal single lane cable
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SATA Internal 1 Lane Cabled application
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Figure & — Internal 1 m cabled host to device application
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Figure 34 = Connector pin and feature locations
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Figure 82 = Slimline connector pin and feature locations




SATA 3.2 PUssA 2514 oY

SATA Internal MultiLane Cabled application
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Figure 8 = Internal 4-lane cabled disk array

Tl PP 112 AT E5ER T RO -
*l @ﬁ;@@ ¥%1.5 Gbps,3 Gbps,”6Gbps,
- TR R iR ot PlugfR A
- SATA Interal 2 Lane connector

- SATA Interal 4 Lane connector

- Min1 SATA connector

-
oo e, et -, >,
ey - e - ATl
Mo e e - S, Fict,
- e e P M| e
S iz i, el
. “-n__‘_ W P -,
e

) S, lhf 5.
i ) hjhﬂ-[l"*r]

Inte};gl 2 lane connector & caple

Yy el
L

™ _.-'...'_'.-

| sgsﬁ%rf’ ™, |

0 T, 1 B
b, -}aﬁ'i:____.-

B8 : ]
P i - 1 }
e | |
""":'-"..','\:-\_.,'_\'_::,N""‘:- l".._ || B | @

o : i B1 Lgb

= TS Ny P e

h N } |~
r e,
' " i ¢ T

t i fﬁ{:\}f f =
Mini SATA connector & cable
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External single lane cabled application
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Flgure 145 — Renderings of External Serlal ATA cable receptacle and nght angle plug

Figure 10 = External desktop application
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External Multi- lane cabled application
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Figure 9 — System-to-system data center interconnects
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Max test freq. for NA test ~4.5 GHz
Min risetime for TDR test Tr = 70ps(20-80%o)
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