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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL VIDEO INTERFACE -
GIGABIT VIDEO INTERFACE FOR MULTIMEDIA SYSTEMS

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. To,thist¢nd and
in afldition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dgalt with
may| participate in this preparatory work. International, governmental and non-governmental(organizations|liaising
with| the IEC also participate in this preparation. IEC collaborates closely with the International Organizgtion for
Stapdardization (ISO) in accordance with conditions determined by agreement betweenithe two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as nearly/as’possible, an interpational
congensus of opinion on the relevant subjects since each technical committee jhas representation {from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use“and are accepted by IEC INational
Committees in that sense. While all reasonable efforts are made to ensufe that the technical contenf of IEC
Publications is accurate, IEC cannot be held responsible for the ;way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National Coémmittees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national‘and regional publications. Any divergence Hetween
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in thE latter.

5) IEC]itself does not provide any attestation of conformity.“Independent certification bodies provide copformity
assg¢ssment services and, in some areas, access to lEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) All dsers should ensure that they have the latest-edition of this publication.

7) No liability shall attach to IEC or its directors,; employees, servants or agents including individual expgrts and
members of its technical committees and(lEC National Committees for any personal injury, property darpage or
othdgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publications is
indigpensable for the correctiapplication of this publication.

9) IEC|draws attention to (the "possibility that the implementation of this document may involve the us¢ of (a)
patgnt(s). IEC takes nlo position concerning the evidence, validity or applicability of any claimed patent fights in
respect thereof. As‘ef the date of publication of this document, IEC had received notice of (a) patent(s}, which
may| be requiredAo\implement this document. However, implementers are cautioned that this may not represent
the Jatest informyation, which may be obtained from the patent database available at https://patents.iecfch. IEC
shall not be held responsible for identifying any or all such patent rights.

This nedline version of the official IEC Standard allows the user to identify the changes
made “to—the—previous—edition1HE€—62889-2645—A—verticatbar—appears—in—themargin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 62889 has been prepared by Technical Area 4: Digital system interfaces and protocols, of
IEC Technical Committee 100: Audio, video and multimedia systems and equipment. It is an

Intern

ational Standard.

JEITA CP-6101B served as a basis for the elaboration of this document.

This second edition cancels and replaces the first edition published in 2015. This edition

consti

tutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Addition of a new technology interface, GVIF2.

The tgxt of this International Standard is based on the following documents:

Full in

Draft Report on voting

100/3912/CDV 100/4040/RVC

the ablove table.

The lgnguage used for the development of this International~Standard is English.

This document was drafted in accordance with ISQ/IEC Directives, Part 2, and develo

accord

at www.iec.ch/members_experts/refdocs. The anain document types developed by IH

descri

bed in greater detail at www.iec.ch/publications.

formation on the voting for its approval can be found in the-report on voting indicated in

bed in

ance with ISO/IEC Directives, Part 1 and ISOHEC Directives, IEC Supplement, available

C are

The committee has decided that the contents of this document will remain unchanged until the

stabili

y date indicated on the IEC website under webstore.iec.ch in the data related

speciflc document. At this date, the document will be

e reg¢onfirmed,

e withdrawn, or

e e

ised.

to the

that

IMPQRTANT < The "colour inside" logo on the cover page of this document indic

t contains colours which are considered to be useful for the correct understarn

tates
ding

of it§ contents. Users should therefore print this document using a colour printer|
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INTRODUCTION

This International Standard is based on JEITA CP-6101B: Digital monitor interface GVIF, which
was originally specified by the Japan Electronics and Information Technology Industries
Association (JEITA).

The Gigabit Video InterFace (GVIF) is a serial point-to-point interface supporting uncompressed
digital video links that was designed to address the needs of automotive navigation and
entertainment systems, etc., to transport baseband digital video information. GVIF applies low-
voltage differential signalling (LVDS) technology and makes use of a thin cable consisting of a
single shielded twisted pair of conductors that exhibits high noise immunity and low EMI, and

Gigab
inform
from (
devicq
the up|
The u
GVIFZ

Also d
GVIF'y
proteg

This d
and G

GVIFZ

e tra
e to

) pO
ba

e av

The A
standg

it a baseband video signal over cable lengths over 10 m. Optionally, GVIF supports
ansmission and user data transmission.

t Video InterFace 2(GVIF2) is a baseband transmission methad L for digital
ation that applies serial data transmission technology. In the dowdstream transnj
bVIF2 TX to GVIF2 RX, the high-bandwidth data for video infefmyation (GHDS)
control signal (GLDS) are transmitted by using the time-divisiof’'multiplexing meth
stream transmission from GVIF2 RX to GVIF2 TX, the confrolysignal GLUS is transi
pstream transmission and downstream transmission egCur in full duplex. Opti
also supports audio data transmission and user data tkansmission.

5 standard functions and features address all.of<the requirements for delivering cd
ted video from a source to a video display monitor.

pcument describes the GVIF family thatgonsists of GVIF2 in the main body and An
\VIF in Annex B and Annex C.

has the following features:

nsmission by a differential(Shielded twisted-pair cable or coaxial cable,
enable multiple video and audio content transmission using time-division multiplex

5sibility to use aug@ie®transmission, bi-direction user communication, and HDCP
ndwidth digital gontent protection) technology (optional),

bilability fordaisy chain transmission (optional).

ssociation) of Radio Industries and Businesses (ARIB) refers to GVIF and GVIFZ
rd ARIB STD-B21 as being authorized digital video output interfaces.

ptionally, when paired with high-bandwidth-data\digital content protection (HDCF

video
ission

aphd the

od. In
hitted.
bnally,

), the
ntent-

hex A,

ing,
(high-
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DIGITAL VIDEO INTERFACE -
GIGABIT VIDEO INTERFACE FOR MULTIMEDIA SYSTEMS

1 Scope

This document describes—a two serial digital interfaces, Gigabit Video InterFace (GVIF) and
it Video InterFace2 (GVIF2), for the interconnection of digital video equipment. GVIF and

Gigab
GVIF

This @ocument specifies the physical layer of the interface, including transmissio
teristics and electrical characteristics of transmitters and receivers ~Mechanical and
physiqal specifications of connectors are not included.

chara

2 N

The following documents are referred to in the text in such a way_that some or all of their c

consti
For u

amendments) applies.

IEC 6
=

ited for multimedia entertainment systems in a vehicle.

brmative references

utes requirements of this document. For dated references, only the edition cited a
hdated references, the latest edition of the referenced document (includin

315.1:-2003 DT\/
Fo1To—1-£99o =V

iaital video interfaces Dart 1- (Sl
a geo 123 GES +—-—5€

nd are

h line

pntent
bplies.
) any

ITU-R

screeny 16:9 aspect ratios

ITU-R

systems operating at the 4:2:2 level'of Recommendation ITU-R BT.601

3 Terms, definitions and-abbreviated terms

3.1
For th

ISO a
addre

o |ECTEfectropediaavatabteathttps7/www-etectropediaorgr——————————————

Fal
3 UCL T—v+ T 71l Tt

BT.601-5, Studio encoding parameters_of digital television for standard 4:3 and|

BT.656-5, Interface for digital component video signals in 525-line and 625-line telg

Terms and definitions

b purposes ofithis document, the following terms and definitions apply.

hd IECNmaintain terminology databases for use in standardization at the fol
bses,

wide-

vision

owing

e |SO Online browsing platform: available at https://www.iso.org/obp

3.11
DE
displa

3.1.2
HSYN
displa

3.1.3
VSYN
displa

y enable signal given in IEC 62315-1

C
y horizontal synchronous signal given in IEC 62315-1

Cc
y vertical synchronous signal given in IEC 62315-1
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3.1.4

RGB

display red, green, blue colour data input (TX) or output (RX) given in ITU-R BT.601-5 and ITU-
R BT.656-5

3.1.5
CNTL(AUYX

downdtream user-defined signal or audio enable signal

3.1.6
P[23:0]
digital| signal data such as 24-bit colour video data, for example RGB-erYU{Ch)}\/{C4) data
input (TX) or output (RX)

3.1.7
GHDS
GVIFZ4 High bandwidth DownStream

high-blandwidth downstream content data of the GVIF2 format

3.1.8
GLDS
GVIFZ Low bandwidth DownStream

low-bgndwidth downstream control signal data ef the GVIF2 format

3.1.9
GLUS
GVIFZ Low bandwidth UpStream

low-bgndwidth upstream control signal data of the GVIF2 format

3.1.10
GVIF RX
circuit| that receives the.serial signal from a shielded-pair transmission line, decodes |it and

oeutpuisto-convert converts it into-the a parallel video signal

3.1.11
GVIF X
circuit| that-receives the parallel video signal; and the control signals, and encodes them into
serial datato send a signal by driving a shielded-pair transmission line

3.1.12

GVIF2 RX

circuit that receives the serial signal from a shielded twisted-pair cable or coaxial cable,
decodes it and converts it into video and audio/control signals

3.1.13

GVIF2 TX

circuit that receives the video and audio/control signals, encodes them into serial data and
sends a signal by driving a shielded twisted-pair cable or coaxial cable

3.1.14

LOS

loss of signal detection-signal, asserted when the differential input signal at the receiver cannot
receive be received
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3.1.15
RX front-end
front-end block of receiver side

3.1.16
SDA
serial data down-stream signal

3.1.17
SDATA
GVIF2 serial data signal on coaxial cable transmission

3.1.18
SDATAP
down-gtream positive-phase side signal of the differential serial data

3.1.19
SDATAN
down-gtream negative-phase side signal of the differential serial data

3.1.20
REF
referepce signal

3.1.21
REFRQP
current source positive signal for reference clock‘tequest from RX side

3.1.22
REFRQN
current source negative signal for reference clock request from RX side-as-well-as-REFH

3.1.23
SFTCLK
pixel-glock

pixel dlock for capture of the parallel video data per pixel

3.1.24
TDA
transmit data down-stream user-defined signal

3.1.2
TX frgnt<end
front-end biock of transmitter side

3.1.26

UDA

LeoEcate

up-stream user defined ancillary data signal

3.1.27
IRQ
up-stream common-mode reference request current for REFRQP/N

3.1.28
VOS
common-mode voltage amplitude of reference request
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3.1.29
VoD
differential voltage amplitude for SDATAP/N

3.1.30
VDD
power supply on the transmitter side

3.1.31
V_SDATAP
single-ended voltage of SDATAP

3.1.3{
V_SDATAN

singletended voltage of SDATAN

3.1.33
TP1

transnpitter-end-peoint-for test point of a downstream eye mask specification

3.1.34
TP2
test point of an upstream eye mask specification

3.1.3
normalized differential voltage
voltage of transmitter output point

3.1.36
ul
normalized time unit interval of transmitter output point

3.1.37
WSYNC
word gynchronized signal

3.2 Abbreviated terms

AC alternating.current

DC direct current

EMI eleetro-magnetic interference

GVIF | (Gigabit Video InterFace

HDC higt=tamdwidttrdigitat-contentprotection

LSB least significant bit
LVDS low voltage differential signalling
MSB most significant bit
PRBS pseudo random binary sequence

4 Architecture

The GVIF2 has a higher capability multimedia interface and is considered as the next generation
of GVIF, which is described in Annex B and Annex C.

The GVIF2 transmission line is a shielded twisted-pair cable with the differential characteristic
impedance Z0_diff or a coaxial cable with the characteristic impedance Z0 coax, and is
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connected to GVIF2 RX and GVIF2 TX, with an AC coupling capacitor, and high-frequency
terminated resistor (see Figure 1). The signal path of the transmission line of GVIF2 is DC
isolated from both GVIF2 TX and GVIF2 RX. The shield of the transmission line of GVIF2 is
connected to the GND of the TX circuit and of the RX circuit.

Reprod

5 E

5.1
AC s

Transmitter

lrecaiver

In the case of coaxial transmission line

Transmitter

lreceiver

50 Q termination

AC coupled capacitor

In the case of shielded twisted-pair transmission line

Transmitter
/receiver

50 Q termination

AC coupled capacitor

ol Conhnector

General

pécifications described

Figure 1 — Architecture of the GVIF2

ectrical eharacteristics

”

[
x

in below shall

Connector

Coaxial cable

Zp coax =90 Q

Conne

AC coupled capacitor

Transmission line
SDATAP SHIELD

ctor

50 Q termination

SDATAN
Shielded

wisted-pair cable
ZO_diff =100 Q

Conn

Transmitter
/receiver

1
ector ol

AC coupled capacitor

50 Q termination

IEC

iced, with modifications, from~JEITA CP-6101B, Figure 3-4, with permission from JEITA.

be satisfied. GVIF2 does not specil

y DC

specifications because the transmission architecture of GVIF2 is a complete AC coupling.

5.2

AC electrical specifications

The AC electrical specifications of the transmitter and receiver side are given in Table 1. The
definition of voltage levels are shown in Figure 2, and Figure 3 and Figure 4 show a downstream
eye mask specification at TP1 and an upstream eye mask specification at TP2 for GVIF2.
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Table 1 — AC electrical specification of GVIF2

Downstream bit rate Upstream bit rate
Fdownstream_1 Fdownstream_2 Fdownstream_3 Fupstream
Gbit/s Gbit/s Gbit/s Mbit/s
Minimum 2,16 3,24 4,32 9,0
Maximum 2,4 3,6 4,8 10,0

Fupstream = Fdownstream_1/240

or Fupstream = Fdownstream_2/360

or Fupstream = Fdownstream_3/480 \\

-
Reproduced, with modifications, from JEITA CP-6101B, Table 4-6, with permission from JEITA. O}/

™"
Shielded twisted pair transmission Coaxial trans Qn
4‘%_.

SIATAN — - = - = e I S — . . q

Terminafjon voltage — -+ —f- — - =+ R m——— " --------------- ‘1. .
SPATAP —mmmmmmd e me e S e e e 20N

SOATAP-SDATAN
OV —imiome ) -

NS

Reprodpced from JEITA CP-6101B, Figure 4-3, with permission @EITA.

N\
Figure 2 — Level de{@ion of GVIF2

Shielded twisted pair cable \\S\ Coaxial cable

0,6 V|

0,2 Vfpmmmmmmbmmmmmme e e oo
oV |b------

LY, ORI R . R e

-0,6 V|

dui 085U  1UI

oul 0,15Ul 0,5Ul 0,85Ul
HPF :f, =20 MHz CDR 2" order, OJTF 7 MHz, ¢ = 0,7

Reproduced from JEITA CP-6101B, Figure 4-4, with permission from JEITA.

Figure 3 — GVIF2 downstream eye mask (at TP1)

IEC
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Shielded twisted-pair cable Coaxial cable

ouI 0,2U1 0,5Ul 0,8.UI 1Ul oul 0,2Ul 0,5Ul 0,8 1Ul

LPF :f,= 10 MHz CDR 2 order, OJTF 5,6 kHz, ¢=0,7 Qy
IEC

Reprodpiced from JEITA CP-6101B, Figure 4-5, with permission from JEITA. A

Figure 4 — GVIF2 upstream eye mask (at TPZR;b

%
F - C)
6 font-end \%

LN

6.1.1 General

(( o
The frpnt-end block diagram of GVIF2 is shown in FiQQS.
N
QO
In case of shielded twisted-pair transmissio;l2

PO T LT TP PP PR EOTTTERTTO \Q T L LL LT LTI T PP P e,

+ TX Front-end #RX Front-end
Upstream
receiver

LPF .
q LPF}

%

Downstream
receiver

Upstream

FI driver

O

% of coaxial transmission

R L L LT
o

TX Front-end

Upstream é

a LPF
O~ LPF |

RLLLL L L L L L L

{ RX Front-end

r-u—-ci}

L] J:b_ Downstream

[]

seanssnfannnnnas®

receiver
Downstream :} Upstream
driver driver

4

L »
A EEEEsssssSSSSEEEEEEEEEEEEES

“sssssssssssssssssssssssnsnashssannas®

+

-
Yssssssssssssssssssssssssssssssnnsnnnaat’

Reproduced from JEITA CP-6101B, Figure 5-2, with permission from JEITA.

Figure 5 — Front-end block diagram of GVIF2
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6.1.2

The GVIF2 TX front end consists of AC coupling capacitors, termination resistors, a downstream
driver, an upstream receiver, and connectors. The termination resistors, as the load of the
differential current from the downstream driver, generate the downstream signal voltage, and
become the high-frequency termination of the transmission line. The upstream receiver
reproduces the data extracted by the low-pass filter (LPF) from the upstream signal transmitted

TX Front-end

by the RX.

6.1.3
The

RX Front-end

GVIF2 RX front end consists of AC coupling capacitors, termination resistors,

downgdtream receiver and an upstream driver. The downstream receiver reproduces
h

from the downstream signal which is transmitted from the TX and extracted by thN
filter (HPF), which consists of the AC coupling capacitors and the termination r

ors.

upstregam driver drives the upstream signal to the transmission line via the LP?D‘&he upgtream

signallis in frequency synchronization with the downstream signal, and the t
10 Mbjt/s at maximum, which is proportional to the downstream rate.

6.1.4

Downgtream signal is GHDS and GLDS encoded in the downstr code and the transnission
rate shall be selected from 2,4 Gbit/s, 3,6 Gbit/s, or 4,8 Gb{(s'
requirgd for GHDS.

GHDY shall be set by a time-division multiplexing in @ SLOT units.
GHDY may use multiple video (and audio) conteﬁ@transmission (optional, see Annex A).
Upstrgam signal shall be GLUS-encoded igj tream code.

Upstrgam and downstream shall be *t%nsmitted simultaneously (full duplex) by frequency
divisign. \O

N O o _—
The GVIF2 configuration blo@agram data mapping is shown in Figure 6.

q .
P

Configuration block diagram rl/

»

oF

& PLL
O }

PICTURE __ ,;y Downstream ,”v _ PICTURE
DATA & CLOCK Q‘* ’ 2,4/3,6/4,8 [Gbps] . ' DATA& CLOCK
] ]
AuDIG )" L |D De || AupIO
DATA & C < MUX MUX | ~- "~ DATA & CLOCK
DO ML ! | _ DOWNSTREAN
CON R‘Q DATA ™ .’ CONTROL DATA
UPSTREAM _ ,’ ‘\ P /_\_ UPSTREAM
CONTROL DATA™ | Upstream \ , CONTROL DATA
hid Max. 10 [Mbps] e

Reproduced from JEITA CP-6101B, Figure 3-2, with permission from JEITA.

6.1.5

Figure 6 — GVIF2 configuration block diagram Data mapping

Data mapping

6.1.5.1 RGB888 data mapping for GHDS

RGB888 data and synchronization signals VSYNC/HSYNC/DE shall be mapped into GHDS as

shown in Figure 7.

mitted rate is

according to the bangwidth
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VSYNC | |
HSYNC L L

Reprod

6.1.5.]
MAINTI

coordipation between GVIF2 TX and GVIF2 RX, as shown in Figure 8. It is recommende

video
MAIN(

DE
P<23:0>
MSB GHDS bit map LSB
23222120 19/1817 16 15 14/1312 1110 98 7 6 5 4,3 2 1 0 .\HLSC
p
Fhe blank where VSYNG/HSYNG/DE changes | RRIIIONIRN ' | | © [or[Dr[DrDEDEREHR[HRI [ HelVe Ve e VP):  DpDE
SYV)
The blank where next is the effective pixels — 1 I 1 | 1 IDEIDEbEanlD” |Dn e Fy‘qchlHan" Fr‘qsc"lNSch NSchan/nlY«ScY e H:

v

Other blank _011 [ x o [ o ox Ix [ x [ x [ x [ x lx!_xlx]x [x]
Indication pixels  [P2dP2aP24P2dP 1P 18P 17P 16P 197 14P 13P 1P 11P10Ps| P8 [P7[Pel Pe[Ba P [P2[P1[Po]

_ : Red filling bits are converted to K code, other bits are.converted to D code

DE D

iced from JEITA CP-6101B, Figure 8-3, with permission from JEITA,

Figure 7 — GVIF2 RGB888 data mapping

p Mapping of content for other formats{optional)

pixel data be mapped into MAINDATA, video synchronization signals be mappsd
CTRL, and audio signals (optionalj\be mapped into SUBDATA.

MSB GHDS bit map LsSB

NS

23 22 21 2019|1817161514|131211 10 9|8 7 6 5 4‘3 210

MAINDATA<23:0> |

1] I MAINCTRIL<17:0> I |

of1]1] l SUBI|3ATA<15:0> | |

ofof1] I SUBIIDATA<15:0> l |

of*]o] l — | |
I I I

The blank which*has SUBDATA

NULL which has SUBDATA

Blank not to have SUBDATA

NUILL sotia bava SLIRBNATA

Reprod

ololgl ]
1 1 1

_ : Red filling bits are converted to K code, other bits are converted to D code EC

uced from JEITA CP-6101B, Figure 8-4, with permission from JEITA.

Figure 8 — GVIF2 mapping for general content data(optional)

DATA, MAINCTRL, SUBDATA can be nmigpped into GHDS following the agreemlent of

d that
d into

Bi-directional communication signals between GVIF2 TX and GVIF2 RX, such as UART, can be
mapped into GLDS and GLUS (optional).

Certification data for HDMI (HDCP) is recommended to be mapped into SUBDATA, GLDS,

GLUS

, and a part of GHDS (optional).
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7 Transition state link

- 17 -

The transition state diagram of GVIF2 TX and GVIF2 RX is shown in Figure 9.

Lost upstream or error detect

X
enable 600 ps 200 us 200 ps
O
Send Wait Receiver| Send DATA
GVIF2 TX state Idle REF upstream | training JWSYNC| communication
v Detect
; signal A
Detect * / \V,
downstream ™, g b‘Q‘
signalf\:' \ 0
Wait Receiver Send Align () " DATA
GVIF2 RX state Idle downstream training WSYNC | wor %ommunication
% JW
RX 1ms 200 p 0 us
enable él/
Lost downstream or error detegt(')

%

Reprodpced from JEITA CP-6101B, Figure C-1, with permission fromQEIQ.

N
In the |[GVIF2 TX connected to the GVIF2 RX, the?‘é‘\bre several states including a state v
down-gtream signal (ldle), states transmitti
er Training), a state transmitting

Recei

Figure 9 — Transaction stateQQ;ram of GVIF2
N\

downdtream transmission state. While it

is acti

is detpcted, the other transitions
upstrgam signal is not detected n

ated, and shall transit from Wait j

a REF signal (Send REF, Wait Ups
YNC signal (Send WSYNC), and a 1

| transit from Idle to Send REF when the TX
tream to Receiver Training when the upstream

detected in the upstream signca)k\(t) hall transit to Idle.

In the [GVIF2 RX connect
upstregam signal (ldle,

(Send

from Idle to W

Down{
transi
detec
signal

WSYNC, Alig

[l occur unconditionally in the specified time.
e normal downstream transmission state or an ¢

to the GVIF2 TX, there are several states, including a state v
Downstream, Receiver Training), states transmitting a SYNC
rd), and a normal upstream transmission state. While it shall
ewnstream when the RX circuit is activated, and shall transit fron

ait
tream t@eiver Training when the down-stream signal is detected, the
ions i&@ ccur unconditionally in the specified time. If the downstream signal

normal upstream transmission state, or an error is detected in the down-{

di
iéﬂll transit to Idle.
N\

IEC

ithout
ream,
ormal
circuit
signal
If the
Fror is

ithout
signal
fransit
h Wait
other
is not
tream

The downstream REF and WSYNC signals output from the GVIF2 TX shall be the encoded

GHDS

and GLDS (see Figure 10).
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GHDS GLDS
f '
MSB LSB

2322 212019/1817 16 1514|1312 1110 9|8 7 6 5 4|3 2 1 O

REF [1]1]ofofo[1][1]ofofo|1[1]o]ofo]1][1][o]ofo]1[1][0]0]0]

wsyNcsioto) | o [ [ Jo[o[1[t[1Jo 11 1]o]x]

wsyNcothers) |1 [1]o]ofo]1[1]o]ofo]1]1]ofofof1]1]o]o]of[1]1]0]0]x]

3

(Notice) The DATA-SLOT where slot 0 is transmitted first in the DATA-FRAME Q}/

Figure 10 — REF and WSYNC signals of GVIF2 downs@ém

IEC

Reprodpiced from JEITA CP-6101B, Figure C-2, with permission from JEITA.

The upstream WSYNC signal output from GVIF2-RX shall be the erﬁgﬁed GLUS in Figufe 11.

&
GLUS $\\

L4 Al

MSB <( LSB

30-35 34-30 29-25 24-20 Gol1s 14-10 9-5 4-o0
WSYNC _ 00000 | oo&Q& 00000 | 00000 | 00000 | 00000 |

- Red filli blts are converted to K code, other bits are
conue to D code

\O IEC
-

Reprodpiced from JEITA CP-6101B, Fi C-3, with permission from JEITA.

Figure 11 — WSYNC signal of upstream

O

8 Protocol C)

8.1 Downs m encoder

8.1.1 éﬁral

The cmmwmwwmmmion,
scrambling, and the 5B/6B conversion shown in Figure 12.

8.1.2 GHDS and GLDS concatenation

The 25-bit word shall be generated with 24-bit GHDS on the MSB side and 1-bit GLDS on the
LSB side.

8.1.3 Scrambler

The part of word column which is converted to D code shall be scrambled by PRBS31
(pseudorandom binary sequence 31).
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8.1.4 5B/6B conversion

The 25-bit word shall be divided into 5 bits and each 5-bit data shall be converted to the 6-bit
D code or K code in accordance with Table 2. The generated 30-bit downstream data shall be
converted to serial data and shall be transmitted to the RX leading with the MSB.

Table 2 — 5B/6B conversion

Input RD = -1 RD = +1 Input RD = -1 | RD = +1
Code EDCBA abcdei Code EDCBA abcdei
D.00 00000 100111 011000 D.16 10000 011011 | 100100
D.0 00001 011101 100010 D.17 10001 10001Q
D.0p 00010 101101 010010 D.18 10010 01{93:4/
A3
D.0B 00011 110001 D.19 10011 n{)«)om
D.Of 00100 110101 001010 D.20 10100 Q‘601011
- .,V
D.0p 00101 101001 D.21 10101 %9 101010
D.0p 00110 011001 D.22 10110 qu 011010
v
D.oy 00111 111000 000111 D.23 10;.1+O 111010 004101
D.0g 01000 111001 000110 D.24 \@010 110011 001100
D.0p 01001 100101 D.25 (s\\11001 100110
D.1p 01010 010101 D.Z};‘\Q 11010 010110
D.1 01011 110100 Qy 11011 110110 001001
D.1p 01100 001101 s\>%.28 11100 001110
N
D.1B 01101 101100 f\@ D.29 11101 101110 017001
D.14 01110 011100 '.\\\' D.30 11110 011110 104001
[ N
D.1p 01111 010111 1016\)(\@ D.31 11111 101011 01d100
(\\\ K.28 11100 001111 114000
\"
Reproduced from JEITA CP-6101B, Ta,ngt;B'ﬂ-L with permission from JEITA.
N
Joint GHDS A&ﬁbn—wom 25bit-word 25bit-word
and [5LDS N @ M C
Vil
000 I\IDIIIIIIIIHIIIIIHII;HII IIIIHIIIIIIHIIIIJIIIIIIHIIIIIHHIIIIII#ooo
Ren" bve &T\ D-CODE (K—CODE““( D-CODE |' D-CODE ’
K-Cpde OQ ' ~/ /
ll[lIIIIIIlIlIIIlIIIIIIII]IIIII[IIII]II|IIIII[IIIIIII[IIIIHIIIIII‘
Scé@‘
\ EENNEEENEEENNNEENEEREENERNERNENN NN NENENEENANNNNNNRENENNNNNNEEEEN

Insert ) N\ \ \
_ |
K-code ooolIIlIIIIIJiIIIIiIIIIIIIIIHIII|IIIIIIIIIIIIII[IIIIIIIIIIII]IIIII III[}ooo

| , ) 5B | 5B '
o % ./,»“ ‘ lll \
5B6B < : "8 [ B | "
[=X<X]
KCODE  D-CODE IEC

Reproduced from JEITA CP-6101B, Figure D.1-1, with permission from JEITA.

Figure 12 — Downstream encoding

8.2 Downstream decoder

The decoder shall perform reverse operation of the downstream encoder, that is 6-bit to 5-bit
reverse conversion, descrambling, and GHDS/GLDS decomposition, as shown in Figure 13.
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25bit-word

GHDS G_L,_[_yis

C ooo0

ARNRNRRRRRRR RN RRARN R

D-CODE {IODE

D-CODE

’ D-CODE ’

Insert /
K-CODE N
ENNENNERNN RN NNEREN |||||||||||||||\||‘|||||||||||||||||||||||i
Descramble C
O O O O O O O T
Remove s \
K-CODE \
ooo LTI TTTTITITINTITT CTTOqT T r T Tar P TR T T ITATITTTTITIITTTl| c0o
5B 5B . -~
6858( - / : 68 | 6B YN O N A\
K-CODE ~ D-CODE b‘ IEC
Reprodpiced from JEITA CP-6101B, Figure D.1-2, with permission from JEITA. (19(1/
Figure 13 — Downstream decoding Q)g
R
8.3 |Upstream encoder @
8.3.1 GLUS concatenation \Q/
GLUS| data includes 4-bit length GLUSO, updated 8 ti 01 bit length GLUS1 and G|LUS2,
updatId twice, and 1-bit length GLUS3, GLUS4, GLU nd CHK (checksum), updated|once,
for evgry 4,8 ys. The GLUS data shall be compiled athown in the Figure 14 to generatg a 40-
bit GLJS word.
\\ \‘_\ -_:__ _\‘_ - _\-e- -
GL,Ug17 GLUS2 GLUS3 GLUS4 GLUSS CHK
MSB A@ 40bit GLUS WORD LSB
C)U
IEC
Reprodpced from J@)P-MMB, Figure D.1-3, with permission from JEITA.
C)%C) Figure 14 — GLUS word structure

8.3.2 g’crambler

The part of word column which is converted to D code shall be scrambled by PRBS7
(pseudorandom binary sequence 7).

8.3.3 5B/6B conversion

The 40-bit word is divided into 5 bits and each 5-bit data is converted into the 6-bit D code, in
accordance with Table 2. The generated 48-bit length upstream data is converted to serial data
and shall be transmitted to GVIF2 TX, with a leading MSB.

8.3.4 Upstream decoder

The decoder shall perform the reverse operation of the upstream encoder, which is 6-bit to 5-bit
reverse conversion, descrambling, and decomposition into GLUS 0 to 5.
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9 Transmission system and transmission line of electrical characteristics

The transmission line characteristics of GVIF2 are defined by the TP1 and TP2 (test points) in
Figure 15.

In case of shielded twisted-pair transmission line In case of coaxial transmission line
TP1 TP2
TP1 TP2 - ission li —
“T— Transmission line = : Transmission line :
™ 1 SDATAP SHIELD + RX X ! SDATA  SHIELD ! RX
L SRR P B
Transmitter [~ = ol ¥ — i HH +Transmitter |  (Transmitter | 1 [ [ 1 | Transmitter
Ireceiver fuk Ay st —_— Ly i /receiver Ireceiver | | '-:¢ 1 T 1| /receiver
[l oy el 1 ' ot [ 1
II‘L g SDATAN ol ||]‘ 1 i o [ 1
! [ VI I iy [ " ! 1
! Vot ! Shielded Tag |1 A [ = 1
|¥|—rm-l—. ; —rdih—lif'u ' 0_coax = 50 Q H f
\ o ¢ twisted-pair cable .y~ 1 1 Rwane
. Zo_diff =100 Q L 50 Q termination .7'. Connector Connector .7.- 0 Q tefmination
50 Q terfmination . 7' *  Connector Connector’ * 7‘ . 50 Q termination -
- y AC coupled capacitor AC coupled ca
AC coupled capacitor AC coupled capacitor IEC

Reprodpiced from JEITA CP-6101B, Figure 9-4, with permission from JEITA. q/

Figure 15 — Test points of GVIF2 q)(bQ)

The smielded twisted-pair cable and coaxial cable (TP1 to TP2) %o@d meet the S21 temqplate
in Figlire 16. Q/
N\

Shielded twisted-pair cable Q Coaxial cable

-1,6dB

-18dB

5 MHz . 2,4 MHz 5 MHz 2,4 MHz

§ . Log-frequency Log-frequency IEC

Reprodpced from JEITA (6) 01B, Figure 9-5, with permission from JEITA.

stléure 16 — S21 template for GVIF2 transmission line

O
D
\(OO



https://iecnorm.com/api/?name=7de85ffbf9db95f3c4596c2c11e6f45f

- 22 - IEC 62889:2024 RLV © IEC 2024

Annex A
(informative)

GVIF2 multiple contents transmission

The GVIF2 downstream signal is in the unit of DATA FRAME, and the DATA FRAME has the
number of DATA SLOTSs specified in Table A.1. The DATA SLOT is one word (24 bits) of GHDS,
in which video (and audio: optional) contents are mapped.

Data of different contents can be mapped to each DATA SLOT. In GVIF2 TX, each content is

assign

e £ Fro

adtha roaciiirad Al ar (fivAAd b AN AFNATA QI N Tt ~nacsbh NATA CDANME nnn:)rdin
ed-the—re oer{fxedrumberofDATA-SEOFste-each-BATAFRAME-Gee g

to its gontent data bandwidth. Content data is packed into a DATA SLOT through da& FIFO,

but if fhe data FIFO is empty, the assigned DATA SLOT is padded with NULL SLOA® GVIF2
RX, the content to be used for display is extracted from the assigned DATA SL and ptored
in the [data FIFO shown in Figure A.1 and Figure A.2. ('l/
Q
By stgcking TX and RX of GVIF2 in multiple stages, it is possible to f )2 daisy chaln that
simultpneously transmits multiple contents with a shielded twisted-pair le or a single doaxial
cable [optional). o)
Table A.1 — GVIF2 data rate of transmission and nu(@er of the DATA SLOT
Downstream bit rate DATA SIQTQATA FRAME

2,4 Gbit/s o\)‘ 8

3,6 bet/s (‘\\}\\ 12

4,8 Gbit/s R ) 16

Reproduced from JEITA CP. 8%18, Table 3-1, with permission
from JEITA. . 0$
R\
xO
"GVIF2 TX ) _
= 100000000000000000000000000 |__frFo
Q
DAT-rF=
k WJWMMWWMMW%MHMHW
\O DATASLOT NULLS_LE):F A GVIF2 downstrdam

Y

=ro —(I000000000O0ODOOOCONOOOOOD g

GVIF2 RX
=

Reproduced from JEITA CP-6101B, Figure 3-5, with permission from JEITA.

Figure A.1 — GVIF2 transmission for single content

N ‘4
X LTI TR TETTIINTTT A ome JeA st Jof e fi

=~

IEC
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"GVIF2 TX

A-contents
DATA

Time

A-FIFO

PORORRunRnnnnnNy ——{(eswo

B-contents
DATA

DATA FRME

|—{ enc |+ pis | FE

-
DATASLOT  DATASLOT NULL SLOT NULL SLOT
for A-contents for B-contents for A-contents for B-contents

GVIF2 downstream

A-contents

A-FIFO coner

popoooooooet
—— faaaanaaannngnnnn-

B-FIFO DATA

Y

)

Q}/

GVIF2 H

X )

(1/
Q@

Itiple contents

Reprodpced from JEITA CP-6101B, Figure 3-6, with permission from JEITA.

Figure A.2 — GVIF2 multiplex transmission fcg\

IEC
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Annex B
(normative)

GVIF standard specification

B.1 Architecture

Figure B.1 illustrates the architecture of the GVIF. The fundamental operation of the GVIF is a
simultaneous bi-directional data transmission technology, in which the low-voltage differential
signal is transmitted down from the transmitter side to the receiver side, and the common-mode
voltagp signal is transmitted up from the receiver side to the transmitter side through a shfielded
twisted differential pair cable.

The ghielded twisted-pair transmission line has the characteristic impedance Z{ (see

Figurd B.1), the line is terminated to VDD by RT of (50 = 15) Q on the transmitter side, jand is
terminated carrying differential data in RL of (100 + 5) Q on the receiver side.

Transmitter side Receiver side
—————— Transmission line — — — — — = ] 7 REFRQP
VDD req (UDAP)

I i

|
| |
| |
RT RT |
| T
| / 7 | ]
SpATAP————1 ¢\ — — — — — N |
| l ( R
SPATAN i ) — — 5 — - I ¢
| % 1
$HIELD | | REFRQN
(GND) i | Zreq (UDAN)
| | L]
| |
— o — e e o o — — . —— — J I @
where

RT  arp the pull-up terminated load resistors on the transmitter side (50 = 15) Q;

Z, is|the charactefistic impedance of the shielded twisted-pair transmission line;

RL is|the terminated resistor between differential data lines on the receiver side (100 + 5) Q;

C arp AC\coupling capacitors.

SDATABSDATAN are the downstream r\neifi\ln and nngnfi\/n Inhnen: side :ignale r‘nrrying differential serialldata.

REFRQP (UDAP)/REFRQN (UDAN) is the upstream REFREQ common-mode current signal or UDA common-mode
current user defined data signal. UDAP/UDAN are optional.

SHIELD (GND) is the GND and shielded ground for cable.

Zreq is a blocking filter for the upstream signal. It can use resistors or inductors depending on the system

implementation.

Reproduced from JEITA CP-6101B, Figure 3-3, with permission from JEITA.

Figure B.1 — Architecture of the GVIF
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B.2 Electrical characteristics

B.2.1 DC electrical specifications

The DC electrical specifications of the transmitter side are shown in Table B.1 and Figure B.2,
and the DC electrical specifications of the receiver side are shown in Table B.2.

Table B.1 — DC electrical specifications of the transmitter

Differential-output Common-mode voltage Input REFRQ assert Input REFRQ de-
peak-to peak (SDATAP/N) VOS current (SDATAP/N) assert current
seelises (SDATAPIN)
{SDATAP/N) VOD
mV \ mA mA
Condition: Condition: Condition:
RT =50 Q RT =50 Q RT =50 Q
RL =100 Q RL =100 Q RL =100 Q
IRQ=0mA | IRQ =11 mA
Minimjum 690 VDD - 0,55 VDD - 1,2 -2,0
Typigal 800
Maximum 910 vDD - 0,35 vDD - 0,8 7,3
Reproduced, with modifications, from JEITA CP-6101B, Table 4-1, with permission from JEITA.

Single
ended
V_SDATAN v
/\ A
V_SDATAP
(%}
O
>
— 0V
___Differential
ended
A
[m)
=
/ \ [ OV
(V_SDATAP) - Y
(V_SDATAN)

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 4-1, with permission from JEITA.

Figure B.2 — VOD and VOS diagrams
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Table B.2 — DC electrical specifications of the receiver

Output HIGH current Output LOW current
(REFRQP/N) (REFRQP/N)
mA mA
Minimum -0,1 7,4
Maximum 0,1 11

Reproduced, with modifications, from JEITA CP-6101B, Table 4-2, with permission

from JEITA.

B.2.2 AC electrical specifications

The AL electrical specifications of the transmitter side are shown in Table B.3, and Figure B.3
showg a transmitter end point eye specification (TP1). The AC electrical specifications
receiver side are shown in Table B.4.

Table B.3 — AC electrical specifications of the transmitter

of the

SFTCLK frequency UDA data rate (upstream) SFTCLK duty factpr
MHz Mbit/s %
M[nimum 7,6 0,01 40
Maximum 160 2441 60

Transmifter eye mask

0,75

0,5

0,25

=0;26

Normalized differential voltage
o

-0,5

-0,75

0,2 0,4 0,6

0,8 1 ur

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 4-2, with permission from JEITA.

Figure B.3 — Transmitter eye mask specifications (TP1)
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Table B.4 — AC electrical specifications of the receiver

SFTCLK frequency

UDA data rate (upstream)

MHz Mbit/s
Minimum 7,6 0,01
Maximum 160 2,41
B.3 Front-end
B.3.1 General
The frpnt-end block diagram of GVIF is shown in Figure B.4.
Transmission line
Transmitter side S Receiver side
\ VDD :
! 1 b ,
1 Down stream receider
| KRLZRL I )
SDATAP ! I 1
.y T T <l C
SDATAN | S |_JR1] —
= N 1 |
A | 7 - 1
1 | o]
N A \. S 1 _
— |
GND
D Ra || |} ra
\ J
Down stream driver -~ ~,
7777 / SHIELD []
(GND)
Up-stream receiver A Up-stream driver v P
Reprodpced, with modifications;<ffom JEITA CP-6101B, Figure 5-1, with permission from JEITA.
Figure B.4 — Front-end block diagram
B.3.2 TX front-end
The TIX front-end consists of a termination circuit, a downstream driver and an upgtream
receiver.{’he termination circuit consists of 2 resistors RL, and the SDATAP/N differential|signal
is pulleduptovottage teference (VDD witha (50 = 5 Tesistor— T e downstreanT driver

consists of a differential current output circuit that is driven by the serial signal from the encoder.
The up-stream receiver detects the common-mode signal which RX sends through the shielded
twisted-pair line. The input to the downstream driver has two modes. One is the serialized actual
encoded video data input mode and the other is the reference clock signal for REFREQ
handshake input mode. These two modes activate depending on the common-mode signal level.
The common-mode signal level is normally high. When a long low-level pulse is detected, the
upstream receiver activates the REFREQ signal, and changes a mode of the encoder into the
reference clock mode. In the case of the optional upstream user data transmission, the
upstream receiver outputs the common-mode voltage as a UDA signal by using binary digital
data sent to the encoder. In this case, the upper limit of the low-pulse time is 100 pus.
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B.3.3 RX front-end

The RX front-end consists of AC capacitors, a termination resistor RT (100 x5) Q, a
downstream receiver and an upstream driver. The downstream receiver consists of a differential
input detection circuit, which receives the transmission potential differential signal through the
shielded twisted-pair line. The upstream driver drives the upstream transmission signal applying
a current through the termination resistor RX through the shielded twisted-pair transmission
line. A recommended transmission system and transmission line for electrical characteristics is
specified in Clause B.2.

B.4 Transition state link

The transition state link of GVIF shall meet the procedure described below.

There|are two states in the connection link between GVIF TX and GVIF RX. One is thg state
transmitting differential signal with a reference clock, the other is the state transmitting fthe H-
forma{ word or the C-format word. In the former state, the TX encoder is in;the referencq clock
outpuf mode and the RX decoder is in the reference clock request modet/in’the latter stafe, the
TX enlcoder changes into the encoder mode and the RX decoder changes into the decoder
mode.| The state transition switching diagram of the encoder andCthe decoder is shqwn in
Figurd B.5.
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X X RX RX
Reference clock Encoder mode Decoder mode Reference clock
output mode request mode

C/H format word

state0 X X XX X X X X X X X State0

REFREQdeactive —— Transition1 —»

REFREQactive
[ — e — e ——— State1

«— Transition2 ——
Rference clock

T T~ T~~~ _—~___—™]| state2

Transition3
REFREQinacti
e RERE Qnacive_ __ _ 1 states
)
Transition4 —»; State4
Transition5 State0
IEQ

StateO [normal) | The C/H format word is transmitted down from the TX in the encoder mode to the RX,|and

the deactivation signal REFREQ is transmitted from the/RX in the decoder mode to the TX.
Transition1 : Transition to the reference clock request mode after finding an irregular HSYNC wher| the

RX decodes.
State1 : The RX transmits up the activate signal REFREQ.
Transitijon2 : The TX transits to the reference clock output mode when the activate signal REFREQ)is

detected.
State2 : The TX transmits down the referepcé’clock, and the RX adjusts the internal sampling|clock.
Transitijon3 : The RX transits to the decoder\mode after the internal sampling clock adjustment.
State3 : The RX transmits up the inaétivate signal REFREQ.
Transitijon4 : The TX transits to the €ncoder mode when the inactivate signal REFREQ is detected.
State4 : P[23:0] transmits cantinuously the H/C format word equivalent all zero until the TX trgnsmits

(VSYNX, HSYNC)<(1,1) — (1,0) 60 times.
Transitijon5 : Return to normal when the signal has been transmitted 60 times.
Reprodpiced, with modificatignd,from JEITA CP-6101B, Figure A-1, with permission from JEITA.

Figure B.5 — Transition state link

B.5 |Protocol
B.5.1 General

The encoder encodes the 30 bits of data (P[23:0], HSYNC, VSYNC, DE, CNTL, SDA and TDA)
in synchronization with the input of SFTCLK, and outputs 1 bit of the serial signal S to the TX
front-end.

To ensure the DC balance data and a reasonable transition, it is required to generate a
synchronization pattern for each word in synchronization with the falling edge of HSYNC at the
receiver.

B.5.2 Encoder

The encoder encodes the full 30 bits of input data (P[23:0], HSYNC, VSYNC, DE, CNTRL, SDA
and TDA) synchronized with SFTCLK, and outputs a 1-bit serial signal S to the TX front-end.
The signal is coded after dividing into the following data:
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a) Broadband data P[23:0] (24 bits), no transition data.
b) Time mark data HSYNC, VSYNC, DE, CNTL, SDA and TDA (6 bits).

Transi

tion frequency of the signal is limited by the logical specification coding.

The broadband data are normally converted to 1-bit data, but in the case of the time mark data,
the transition is converted to 1-bit data. When there is no transition in the time mark data, the
broadband data are converted to the C format with 20 % overhead. When there is a time mark
transition, the broadband data are converted to the H format with a 6-bit header and 24-bit
broadband data.

The bi
conve

The C

cycle,
at the

Reprod

The C
conve

oadband data and the time mark data are output as a serial signal S led by the MS
rsion into a 30-bit length C-format word or H-format word.

tformat word is used when there is no time mark data transition at the preyiots pixe
and the H-format word is used when there is/are one or more time mark\data transi
previous pixel clock cycle (see Figure B.6).

.SFTCLK

.

v XYY

HSYNC, VSYNC, DE,
CNTL, SDA, TDA

L~ N

) 30b_§ 30b_

- - I

C format word H format word

\/

IEC
iced from JEITA CP4%6101B, Figure B-1, with permission from JEITA.

Figure B.6 — Encoder output diagram

format\word consists of the combined six codes of 5 bits which is generated by the
rsion (see Table B.5), braking the broadband data P[23:0] by 4 bits (see Figure B.

after

clock
ion(s)

4B/5B
7).
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Broadband data P

—-31-—

15| - | - |12 11 8 716|5 3(2(1|0
R BRI R
YV VY
4 bit data 4 bit data 4 bit data 4 bit data 4 bit data 4 bit data
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB
5 bit code 5 bit code 5 bit code 5 bit code 5 bit code 5 bit code
A A A A A A A A | A A A A A
Y Y YV VY Y Y V¥ q© Yy Y Y VY
0797877767574 73727 1 0
(LSB]
Serial data S IEC
Reprodpiced from JEITA CP-6101B, Figure B-2, with permission from JEITA.
Figure B.7 — C-format word
Table B.5 — 4B/5B conversion
4-bit data 5-bit code 4-bit data 5-bit code
MSB - LSB MSB - LSB MSB.- LSB MSB - LSB
"0000" "00101" tY000" "10010"
"0001" "00110" "1001" "10011"
"0010" "00111" "1010" "10100"
"0011" "01001" "1011" "10101"
"0100" "01010" "1100" "10110"
"0101" "0101 " "1101" "11001"
"0110" "0 1,1°070" "1110" "11010"
"0111" "0P1 01" "111" "11100"
Reprofuced from JEITA CP-6101B, Table B-1, with permission from JEITA.
The H| format is generated by a combination of the 24-bit broadband data P[23:0] with & 6-bit
headefr that indigates the transition state of a time mark (see Figure B.8). The positions of even
numbeérs of the broadband data P are inverted in the serial data S. The structure of the header
is shovn inFable B.6.
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Broadband data P

12/11) -
A

>

Header

AN
ol

.
%

!
%

6
T
[
E

» <—>| Invert |<—>-P

2
=
[
£

0
=
o
£
0

29 527232524m:’ 6

5 324
MSB) (LSB)
Serial data S
IEC
Reprodpced from JEITA CP-6101B, Figure B-3, with permission from JEITA.
Figure B.8 — H-format word
Table B.6 — VSYNC, HSYNC, DE, CNTL/AUX, SDA,
TDA transition and the corresponding header
Transition signal Header bit array Remark
a VSYNC, HSYNC "1000VH" V and H are-the _V_SYNC inversion value and the HSYNC
value after transition.
b DE, CNTL/AUX "0111DC" D and“C-are the DE and CNTL values after transition.
c SDA, TDA "11118ST" S'and T are the SDA and TDA values after transition.
Transifion between the signals simultaneously among a, b and c shall not be permitted.
Reprofluced, with modifications, from JEITA/€P-6101B, Table B-2, with permission from JEITA.

B.5.3 Decoder

The sprial data S that-comes from the RX front-end is converted as shown in Figufe B.7,
Figurgd B.8, Table B.5and Table B.6.

B.6 |Transmission system and transmission line of electrical characteristics

The transmission systems (see Figure B.9) are required to meet the specifications below.

e The differential impedance shall meet the specification stated in Figure B.10. A transmission
line has a small and gradual attenuation.

e A transmission line loss on a cable shall be less than =15 dB at 1 GHz in accordance with
s attenuation (see Figure B.11).

The differential signal cable skew time shall be:

e less than 30 % of one bit time (SFTCLK > 33 MHz);
e less than 24 % of one bit time (SFTCLK < 33 MHz).
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TX
termination
(50 Q) %
termination
| (100 ©)
TX o Rx
Lsl X — 3 LSl

iMicrostrip! Foot Connector Cable Connector Foot | Microstrip
i line | print (diff. 100 Q) print line
L (50 Q) | (50 Q)
IEC
Reprodpiced from JEITA CP-6101B, Figure 9-1, with permission from JEITA.
Figure B.9 — Transmission system
o4
o 7
N
150 i e T e e e e e e e /AO _________ —
110
106
94 -
90
75
i i i i i i
: : <500 ps : : <500 ps : :
1 1
i | i | i |
i i i i i i
' : H : : H ' :
! Microstrip 1 Foot E Connector 1 1 Connector E Foot 1 Microstrip |
1 line i print } } H ! print § line H
] ] H ] ] H ] 1
IEC
Reprodpced from JEITA CPt6101B, Figure 9-2, with permission from JEITA.
Figure B.10 — Transmission line tolerance impedance
24
o
i /
<15dB

2dB

Measured curve

Fitting curve

1 GHz
Frequency
IEC

Reproduced from JEITA CP-6101B, Figure 9-3, with permission from JEITA.

Figure B.11 — Transmission loss
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Annex-AAnnex C
(informative)

GVIF Multiple link application

Single-link application example

Block diagram for single-link transmission

Reprod

The d
CNTL
SFTC
decod

The L
signal
SFTC

There

k diagram of a differential single link is shown in Figure C.1.
Transmitter side i | Receiver side
I 1
I I
GVIF TX l I GVIF RE)( g
24 _ |Encoder €coder] o4
3:0] —p»| ™ | [ RX —4—3» P[23:0]
Eg—» front-end | | front-end 5 > \"/';Y(sg DE
- —_—— _ | e — ) )
DE 5 > SthéAg;n 117 soamee | g‘r’e“;% > CNTL/AUX
AUX —#4P ) } == ) TDA
TDA dLrleer | SDATAN | rezelver L B SFTCLK
p- | | P ——LOS
TCLK —P» stream | REARQA stream. (Signal deted
Up-stream i i Up-stream
UDA <] (optonal) g receiver] | Rerray L Jver 4.3%%3“?” < UDA
ey ey ——
12C —P» optional I | (optional) 12C
I

ced, with modifications, from JEITA CP-6103B, Figure 3-1, with permission from JEITA.

Figure C.1 — Differential single-link block diagram

ownstream transmission:.signal is the encoded serial P[23:0], HSYNC, VSYN(
AUX, SDA and TDA 30-bit data by the GVIF TX encoder. These data are in all
| K domains, and they can be regenerated by the GVIF RX decoder. The encod
er perform in accorfdance with Clause B.5.

DS signal output on the receiver side is asserted when GVIF RX receives no diffe
input or thevclock and data recovery circuit in GVIF RX does not generate recg
LK (loss(of lock).

are optional functions for downstream and upstream user-defined signal transmi

—
=

IEC

’ DE1
of the
er and

rential
vered

5sions

with th

eferminal names CNTI /AUX and TDA for downstream and UDA for upstream as

shown

in Figure C.1. AUX can also optionally use an audio-enable signal.

Additionally, HDCP (high-bandwidth digital contents protection) is also defined as an optional
function. The 12C inputs for both GVIF TX and GVIF RX are input terminals to control the HDCP
authentication function. The SDA (optional) is generated by an I12C signal order, i.e. a signal to

excha

nge a HDCP key between GVIF TX and GVIF RX.
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Data mapping of single-link transmission

A data mapping array should be assigned pixel data of an LCD module, as shown in Figure C.2.

(1,1) (1,2) (1,3) (1,4)
2,1) (2,2) (2,3) (2,4)
3,1) (3,2) (3,3) (3.,4)
(4,1) (4,2) (4,3) (4,4)

Input data >< (1,1) >< (1,2) >< (1,3) ><j)_>< (2,3) ><(2,4) ><
\ IEC
Reprodpced from JEITA CP-6101B, Figure 8-1, with permission from JEITA.
Figure C.2 — Pixel configuration
C.2 | Multiple-link application example
C.2.1 Block diagram for 2-pair parallel transmission
A blogk diagram of a multiple-link system configuration is shown in Figure C.3. Each channel is
called|A-channel and B-channel.
****** Transmitter side | I Receiverside
I_ - - - - - —- - — — — — — — _1_ N — — + _______________ -
| | |
| [
| GVIF TX | : GVIFRX A2 |
PA23:0] 24 Encoder ecoder | 24 Ales: |
| 0d§ data ™ } ! RX > Odddata |
| H$YNC > front-ehd | A-ch ‘I front-end 5—>c§$k‘lg oE |
/ ya » s s
| vevNe gown- Tl soatap ™ |1 Down- CNTL/AUX |
| oe |5 {\stream il stream > TDA
> driver SDATAN ' /7 receiver |
| CNTL/AUX | | - SFTCLK |
TDA Up- | | [L_] Up- I » LOS
: Up-stream stream ~ | | REFRQP strgam H (A ch. Signal detd Ct)
| UDA | (gpﬁona” le| receiver | |REFRQ driver |« :(Spfi(;::[';' l@«—— UDA |
HDCP ke
| 12C (optionael)y : : Tc?piznk;)y <+« 12C |
|
|  SHATCLK > | |
|
| ' ' GVIF RX
| GVIFTX I | Decoder 54 PB[23:0] :
| Pe[23:0] _[24, _ Encoder | | Rx Even data |
Even data o TX °
| Reserved front-end ‘\ ,ﬁB'Ch' : “ front-end 4 HSYNC :
gl |- +.
| 4 Down- T soamap T > Down- Reserved \
| an S YNC 7 | stream | | IJ o j| | stream Ly ——e DE (B ch. Transmit detect)
|CNTL/AUX driver | \J SDATAN '/, 7| receiver SFTCLK |
TDA —
| Up- ! | L U LoS
DE —»1— stream | |REFRQP | stream —> ) .
| Up-stream receiver driver Up-stream (B ch. Signal detect)
| UDA w—| P2l e : | REFRAN ¥ (optional) [<——— UDA |
HDCP k
126 | gt | | [t | «— 12|
|

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 3-1, with permission from JEITA.

Figure C.3 — Multiple-link application block diagram
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In order to switch between a 1-pair transmission system and 2-pair transmission system, a
detection circuit is necessary on the transmitter side. In the case of a 2-pair transmission system,
the DE equivalent signal is input to the "DE" pin of the B-ch, and in the case of a 1-pair
transmission system, the fixed signal is input to the "DE" pin of the A-ch.

C.2.2 Data mapping of 2-pair transmission

Odd data should be assigned to the A-ch, even data should be assigned to the B-ch.

A data-mapping array for an LCD module is shown in Figure C.4.

= =2 3 4
(2,1) (2,2) (2,3) (2,4)
(3,1) (3,2) (3,3) (3,4)
(4,1) (4,2) (4,3) (4,4)
A-ch. B-ch. A-ch. B-ch.
data Data data data

A-ch

input data . 1,3)

(1.9

(
input data (2,4)

2,3) >< (2,9)
X(

(1,2) (1,4) (1,6) 2,6)
IEC

ST L

Reprodpiced from JEITA CP-6101B, Figlire 8-2, with permission from JEITA.

Figure.C:4 — Pixel configuration when using 2-pairs
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL VIDEO INTERFACE -
GIGABIT VIDEO INTERFACE FOR MULTIMEDIA SYSTEMS

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. To,thisti¢nd and
in agldition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Pubjicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dgalt with
may| participate in this preparatory work. International, governmental and non-governmental(organizations|liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizgtion for
Stapdardization (ISO) in accordance with conditions determined by agreement betweenithe two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as nearlyjas’possible, an interpational
congensus of opinion on the relevant subjects since each technical committee jhas representation {from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use“and are accepted by IEC INational
Committees in that sense. While all reasonable efforts are made to ensufe that the technical contenf of IEC
Pubjications is accurate, IEC cannot be held responsible for the .way in which they are used or [for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National Coémmittees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national‘and regional publications. Any divergence Hetween
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in thE latter.

5) IEC]itself does not provide any attestation of conformity.“Independent certification bodies provide copformity
assg¢ssment services and, in some areas, access to lEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) All dsers should ensure that they have the latest-edition of this publication.

7) No liability shall attach to IEC or its directors,; employees, servants or agents including individual expgrts and
members of its technical committees and(lEC National Committees for any personal injury, property darpage or
othdgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publications is
indigpensable for the correctiapplication of this publication.

9) IEC|draws attention to (the "possibility that the implementation of this document may involve the us¢ of (a)
patgnt(s). IEC takes nlo position concerning the evidence, validity or applicability of any claimed patent fights in
respect thereof. As‘ef the date of publication of this document, IEC had received notice of (a) patent(s}, which
may| be requiredAo\implement this document. However, implementers are cautioned that this may not rejpresent
the Jatest informyation, which may be obtained from the patent database available at https://patents.iecfch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62889-has been prepared by Technical Area 4: Digital system interfaces and protocols, of
IEC Technical Committee 100: Audio. video and multimedia systems and equipment. It is an
International Standard.

JEITA CP-6101B served as a basis for the elaboration of this document.

This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Addition of a new technology interface, GVIF2.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3912/CDV 100/4040/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

accordance with ISO/IEC D|rect|ves Part 1 and ISO/IEC Directives, IEC Supplement avai
.iec.ch/members_experts/refdocs. The main document types developed<{by”IE
descriped in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain_unchanged until the
stabilify date indicated on the IEC website under webstore.iec.ch in the“data related [to the
speciflc document. At this date, the document will be
e reg¢onfirmed,

e wilhdrawn, or

e reyised.

IMPOQRTANT - The "colour inside” logo on the cover page of this document indi¢ates
that |t contains colours which are considered to be useful for the correct understanding
of itg contents. Users should therefore print this document using a colour printer
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INTRODUCTION

This International Standard is based on JEITA CP-6101B: Digital monitor interface GVIF, which
was originally specified by the Japan Electronics and Information Technology Industries
Association (JEITA).

The Gigabit Video InterFace (GVIF) is a serial point-to-point interface supporting uncompressed
digital video links that was designed to address the needs of automotive navigation and
entertainment systems, etc., to transport baseband digital video information. GVIF applies low-
voltage differential signalling (LVDS) technology and makes use of a thin cable consisting of a
single shielded twisted pair of conductors that exhibits high noise immunity and low EMI, and

Gigab
inform
from (
devics
the up
The u
GVIFZ

Also o
standg
video

This d
and G

GVIFZ

o tra
e to

° po
ba

e av

The A
standg

it a baseband video signal over cable lengths over 10 m. Optionally, GVIF supports
ansmission and user data transmission.

t Video InterFace 2(GVIF2) is a baseband transmission method \for digital
ation that applies serial data transmission technology. In the downstream transnj
bVIF2 TX to GVIF2 RX, the high-bandwidth data for video infermation (GHDS) a
control signal (GLDS) are transmitted by using the time-division’multiplexing meth
stream transmission from GVIF2 RX to GVIF2 TX, the controlysignal GLUS is transi
pstream transmission and downstream transmission egcCur in full duplex. Opti
also supports audio data transmission and user data fransmission.

ptionally, when paired with high-bandwidth digitalcontent protection (HDCP), the
rd functions and features address all of the requirements for delivering content-pro
from a source to a video display monitor.

pcument describes the GVIF family that.gonsists of GVIF2 in the main body and An
VIF in Annex B and Annex C.

has the following features:

nsmission by a differential(shielded twisted-pair cable or coaxial cable,
enable multiple video ahd audio content transmission using time-division multiplex

5sibility to use audio®transmission, bi-direction user communication, and HDCP
ndwidth digital content protection) technology (optional),

bilability for. daisy chain transmission (optional).

ssociation) of Radio Industries and Businesses (ARIB) refers to GVIF and GVIFZ
rd ARIB STD-B21 as being authorized digital video output interfaces.

video
ission
hd the
od. In
hitted.
bnally,

S5VIF's
tected

hex A,

ing,
(high-

in its
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DIGITAL VIDEO INTERFACE -
GIGABIT VIDEO INTERFACE FOR MULTIMEDIA SYSTEMS

1 Scope

This document describes two serial digital interfaces, Gigabit Video InterFace (GVIF) and
Gigabit Video InterFace2 (GVIF2), for the interconnection of digital video equipment. GVIF and

GVIF

This @ocument specifies the physical layer of the interface, including transmissio
teristics and electrical characteristics of transmitters and receivers ~Mechanical and

chara
physig

2 N

The fo
consti

For undated references, the latest edition of the referenced document (includin

amend

ITU-R
screel

ITU-R
systern

3 Terms, definitions and abbreviated terms

3.1

For th

ISO a
addre

o |E
e |S

ited for multimedia entertainment systems in a vehicle.

al specifications of connectors are not included.

brmative references

utes requirements of this document. For dated references, only the edition cited a

ments) applies.

BT.601-5, Studio encoding parameters of digital television for standard 4:3 and
16:9 aspect ratios

BT.656-5, Interface for digital component video signals in 525-line and 625-line telq
ns operating at the 4:2:2 level of Récommendation ITU-R BT.601

Terms and definitions

e purposes of thissTdocument, the following terms and definitions apply.

nd IEC maintain terminology databases for use in standardization at the fol
ESes:

C Electropedia: available at https://www.electropedia.org/

nd are

h line

llowing documents are referred to in the text in such a way_that some or all of their cpntent

bplies.
J any

wide-

vision

owing

D\Oriline browsing platform: available at https://www.iso.org/obp

3.1.1
DE

display enable signal given in IEC 62315-1

3.1.2
HSYN

c

display horizontal synchronous signal given in IEC 62315-1

3.1.3
VSYN

Cc

display vertical synchronous signal given in IEC 62315-1
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3.1.4
RGB

display red, green, blue colour data input (TX) or output (RX) given in ITU-R BT.601-5 and ITU-
R BT.656-5

3.1.5

CNTL/AUX
downstream user-defined signal or audio enable signal

3.1.6

P[23:0]

AVAY

digital
(RX)

3.1.7
GHDS
GVIF2
high-b

3.1.8

GLDS
GVIFZ
low-b4g

3.1.9

GLUS
GVIFZ
low-ba

3.1.10
GVIF

circuit
conve

H [ s I} DA loid Il H| L £ 1 ROoRD oot H i o
oIylldl Udla SUUIT do £5=UIU LUTUUT VIUTU Udla, TUT TAAITIPYIT D Udla Tput (1A ) Ul

High bandwidth DownStream
andwidth downstream content data of the GVIF2 format

Low bandwidth DownStream
ndwidth downstream control signal data of the GVIF2fermat

Low bandwidth UpStream
ndwidth upstream control signal data of the GVIF2 format

RX
that receives the serial signakfrom a shielded-pair transmission line, decodes
'ts it into a parallel video signal

3.1.11
GVIF

circuit| that receives the-parallel video signal and the control signals, and encodes the

serial

3.1.12
GVIF2
circuit

X

data to send asignal by driving a shielded-pair transmission line

RX
that-receives the serial signal from a shielded twisted-pair cable or coaxial

decodrs it'and converts it into video and audio/control signals

putput

it and

m into

cable,

3.1.13

GVIF2 TX
circuit that receives the video and audio/control signals, encodes them into serial data and

sends

3.1.14

LOS

a signal by driving a shielded twisted-pair cable or coaxial cable

loss of signal detection, asserted when the differential input signal at the receiver cannot be
received

3.1.15

RX front-end
front-end block of receiver side
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3.1.16
SDA
serial data down-stream signal

3.1.17
SDATA
GVIF2 serial data signal on coaxial cable transmission

3.1.18
SDATAP
down-stream positive-phase side signal of the differential serial data

3.1.19
SDATAN
down-gtream negative-phase side signal of the differential serial data

3.1.20
REF
referenpce signal

3.1.21
REFRQP
current source positive signal for reference clock request fram RX side

3.1.22
REFRQN
current source negative signal for reference clock request from RX side

3.1.23
SFTCLK
pixel glock for capture of the parallel video data per pixel

3.1.24
TDA
transmit data down-stream user-defined signal

3.1.25
TX frgnt-end
front-gnd block ofstransmitter side

3.1.26
UDA
up-streamruser defined ancillary data signal

3.1.27
IRQ
up-stream common-mode reference request current for REFRQP/N

3.1.28
VoS
common-mode voltage amplitude of reference request

3.1.29
VoD
differential voltage amplitude for SDATAP/N
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3.1.30
VDD
power supply on the transmitter side

3.1.31
V_SDATAP
single-ended voltage of SDATAP

3.1.32
V_SDATAN
single-ended voltage of SDATAN

3.1.33
TP1
test point of a downstream eye mask specification

3.1.34
TP2
test point of an upstream eye mask specification

3.1.35
normalized differential voltage
voltage of transmitter output point

3.1.36
ul
normdlized time unit interval of transmitter outputpoint

3.1.37
WSYNC
word gynchronized signal

3.2 Abbreviated terms

AC alternating current
DC direct current
EMI electro-magnetic interference

GVIF Gigabit Video InterFace

HDCP| high-bandwidth digital content protection
LSB leastisignificant bit

LVDS| Jdew voltage differential signalling

4

MSB IIIUbt b;glliﬂbdllt IL)I

PRBS pseudo random binary sequence
4 Architecture

The GVIF2 has a higher capability multimedia interface and is considered as the next generation
of GVIF, which is described in Annex B and Annex C.

The GVIF2 transmission line is a shielded twisted-pair cable with the differential characteristic
impedance Z0_diff or a coaxial cable with the characteristic impedance Z0 coax, and is
connected to GVIF2 RX and GVIF2 TX, with an AC coupling capacitor, and high-frequency
terminated resistor (see Figure 1). The signal path of the transmission line of GVIF2 is DC
isolated from both GVIF2 TX and GVIF2 RX. The shield of the transmission line of GVIF2 is
connected to the GND of the TX circuit and of the RX circuit.
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In the case of coaxial transmission line

SDATA  SHIELD

Transmitter | ! [
/receiver

[ I | Transmitter
/receiver

Coaxial cable
=50Q

ZO_coax

. 50 Q termination
—mi ig CONNector _Connector _p; i q

50 Q termination : :

AC coupled capacitor AC coupled capacitor

In the case of shielded twisted-pair transmission line

L Transmission line

-4

\/

A
x

X : SDATAP SHIELD
1 1o ' 1 1 (I 1
Transmitter [~ H - * Transmitter
. 1 g ======== Ty 1 ! ;
/receiver Le 1 [ ] /receiver
1 b 1 1 ] ]
! 1 1 SDATAN 1 1 1
1 1 1 1 1 1
1 1 1 Shielded 1 1 1
X . twisted-pair cable 4> | | :
1 [ T Zy gir =100 Q [ | 1
. . 1 1 1 . .
50 Q termination o Connector Canhector 1 50 Q termination
AC coupled capacitor AC coupled capacitor

IEC

iced, with modifications, from JEITA CP-6101B, Figure 3-4, with permission from JEITA.

Figure 1 Architecture of the GVIF2

ectrical characteristics

General

AC electrical specifications

C\électrical specifications of the transmitter and receiver side are given in Table

pecifications (described in below shall be satisfied. GVIF2 does not specify DC
cations because the transmission architecture of GVIF2 is a complete AC coupling.

. The

5 E
5.1

AC s
specif
5.2

The A
definit

on of voltage levels are shown in Figure 2, and Figure 3 and Figure 4 show a downstream

eye mask specification at TP1 and an upstream eye mask specification at TP2 for GVIF2.
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Table 1 — AC electrical specification of GVIF2

Downstream bit rate Upstream bit rate
Fdownstream_1 Fdownstream_2 Fdownstream_3 Fupstream
Gbit/s Gbit/s Gbit/s Mbit/s
Minimum 2,16 3,24 4,32 9,0
Maximum 2,4 3,6 4,8 10,0

Fupstream = Fdownstream_1/240

or Fupstream = Fdownstream_2/360

or Fupstream = Fdownstream_3/480 \\

-~
Reproduced, with modifications, from JEITA CP-6101B, Table 4-6, with permission from JEITA. O}/

™"
Shielded twisted pair transmission Coaxial trans Qn
4‘%—.

— 1
Terminafjon voltage — _‘ ....... .)' ................ ‘ ............... 1. - Termination voltage —- -
1
SPATAP =cmmmmmd m e e = N2 SDATA ===mmm J (.1/ ......... J

SOATAP-SDATAN
OV —imiome ) -

N

Reprodfliced from JEITA CP-6101B, Figure 4-3, with permission @EITA.

Figure 2 — Level det@on of GVIF2

Shielded twisted pair cable \‘(\ Coaxial cable

0,6 V|

0,2 Vfpmmmmmmbmmmmmme e e oo
oV |b------

0,2 Vfpmmmmm b IR i

-0,6 V|

dui 085U  1UI

oul 0,15Ul 0,5Ul 0,85Ul
HPF :f, =20 MHz CDR 2" order, OJTF 7 MHz, ¢ = 0,7

IEC

Reproduced from JEITA CP-6101B, Figure 4-4, with permission from JEITA.

Figure 3 — GVIF2 downstream eye mask (at TP1)
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6 Fi

6.1.1

The fr

0,8Ul
LPF : £, = 10 MHz

0,5Ul 1Ul oul 0,2Ul

CDR 2" order, OJTF 5,6 kHz, ¢=0,7

0,5Ul

iced from JEITA CP-6101B, Figure 4-5, with permission from JEITA. .(1/

Figure 4 — GVIF2 upstream eye mask (at TPZR;b

©

O
&

ont-end

General

<:C>
bnt-end block diagram of GVIF2 is shown in FiQ@S.
N
QO
In case of shielded twisted-pair transmissio;i2
BT T T ET PP C PP PR PR PR PP T P \\S\

evTTTIIIIsEsE RN S TSR R R,

1Ul

IEC

O

% of coaxial transmission

R L L LT
0

TX Front-end

Upstream

:" TX Front-end p $ ='° RX Front-end K
§ Upstream ; @ E :
:  receiver \i\ H #‘} :
H LPF : : :
: N - - :
: ﬂ- LPF} Q'}k========%:l " - :jb :
: e@| + —it L :
5 \ E -L _L E —:‘:'— Downstream E
: : : receiver 3
g § g Upstream 1
i. ; E‘ FI driver ;

+
.

YasssssssssssssssEEsEEEEEEEEEEEEEEEEREE

{ RX Front-end

et

recerver

|

1

q LPF

O~ LPF |

seanssnfannnnnas®

Downstream
driver

4

L »
A EEEEsssssSSSSEEEEEEEEEEEEES

[]

0

I

h

—

J:b_ Downstream
receiver
:} Upstream
driver
Mtisssssssssssssssssssssssssssssssanasas’

Reproduced from JEITA CP-6101B, Figure 5-2, with permission from JEITA.

Figure 5 — Front-end block diagram of GVIF2
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6.1.2

TX Front-end

The GVIF2 TX front end consists of AC coupling capacitors, termination resistors, a downstream
driver, an upstream receiver, and connectors. The termination resistors, as the load of the
differential current from the downstream driver, generate the downstream signal voltage, and
become the high-frequency termination of the transmission line. The upstream receiver
reproduces the data extracted by the low-pass filter (LPF) from the upstream signal transmitted

by the

6.1.3

RX.

RX Front-end

The GVIF2 RX front end consists of AC coupling capacitors, termination resistors, a

downs
from t
filter (
upstre
signal
10 Mb

6.1.4

Downg
rate s
requir

GHDS
GHDS
Upstrg

Upstrg
divisig

The G

DAT,

DAT,
DOW

he downstream signal which is transmitted from the TX and extracted by the hig
HPF), which consists of the AC coupling capacitors and the termination résistor
am driver drives the upstream signal to the transmission line via the LPF, Fhe ups

it/'s at maximum, which is proportional to the downstream rate.

Configuration block diagram

tream signal is GHDS and GLDS encoded in the downstreanm code, and the transn
hall be selected from 2,4 Gbit/s, 3,6 Gbit/s, or 4,8 Gbitls’ according to the ban
bd for GHDS.

shall be set by a time-division multiplexing in DATA SLOT units.

am signal shall be GLUS-encoded inupstream code.

am and downstream shall be transmitted simultaneously (full duplex) by freq
n.

VIF2 configuration block diagram data mapping is shown in Figure 6.

EC PLL
PICTURE N Downstream : ,~v _ PICTURE
A& CLOCK 7o & [: 2,4/3,6/4,8 [Gbps] ;.  DATA& CLOCK

XTI De | ' Aupio
\& CLOCK — ~- MUX " DATA & CLOCK

-~ .~
] !

NSTREAM . L DOWNSTREA

CONT

may use multiple video (and audio) contents’transmission (optional, see Annex A).

tream receiver and an upstream driver. The downstream receiver reproduces the data

-pass

5. The

tream

is in frequency synchronization with the downstream signal, and the ttansmitted fate is

ission

dwidth

uency

RO DATA <! v CONTROL DAT

N

CONTROLDATA ™ 1\

- T T

UPSTREAM = "7\ q - A\ UPSTREAM

b Max. 10 [Mbps] g

Reproduced from JEITA CP-6101B, Figure 3-2, with permission from JEITA.

6.1.5

Figure 6 — GVIF2 configuration block diagram Data mapping

Data mapping

6.1.5.1 RGB888 data mapping for GHDS

Upstream \ ! CONTROL DATA

IEC

RGB888 data and synchronization signals VSYNC/HSYNC/DE shall be mapped into GHDS as
shown in Figure 7.
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vsSYNG | | | ((//
HSYNC L] L

DE

P<23:0> [TTTTTTTN
I /

Reprod

6.1.5.
MAINL

coordination between GVIF2 TX and GVIF2 RX, as shown in Figure 8. It is recommends

video
MAIN(

MSB GHDS bit map LSB
23222120 191817 16 15 14[1312 1110 9 /8 7 6 5 4|3 2 1 0 %’HSCY
p
Fhe blank where VSYNG/HSYNG/DE changes | NMNIIIOHIRN ' | | © [or[Dr[De[DEDEREHR[HRf [ Helve Ve [ne VD) DeDE
VSYV
The blank where next is the effective pixels — 1 I 1 | 1 lDEIDEbEIDnanan o] msg(IHannImsé{ o Y\‘Sgl\/n]an\:,S(;{ rzsivH:
DEDA

oiveriank [N [ [+ [+ [ [ [ - [+ [+ [ [ 5 BT [5]
Indication pixels  P23P2P21P20P 19 18P 17P 18P 15P14P13P 12 11P 1P P [P7 [Pl Pe[Ba [P3 [P2 ] P1[Po]

_ : Red filling bits are converted to K code, other bits are.converted to D code

iced from JEITA CP-6101B, Figure 8-3, with permission from JEITA,

Figure 7 — GVIF2 RGB888 data mapping
p Mapping of content for other formats.(optional)

pixel data be mapped into MAINDATA, video synchronization signals be mapps
CTRL, and audio signals (optional)"be mapped into SUBDATA.

MSB GHDS bit map LsSB

232221201918 17 16 1514|113 121110 9|8 7 6 5 4,3 2 1 0

| MAINDATA<23:0> |

[1[1]1To]o]1] MAINCTRL<17:0> |

The blank which*has SUBDATA_ o[1]1] SUBDATA<15:0> |
NOLD which has susDATA | EEIGHIR o o ] SUBDATA<15:0> |

Blank not to have SUBDATA [EIIEIN o [ [ o] X |

2024

DATA, MAINCTRL, SUBDATA can be miapped into GHDS following the agreement of

d that
d into

Reprod

NULL notia bhal CIIRnI\'I'I\_f\!f\!ﬁ! !

_ : Red filling bits are converted to K code, other bits are converted to D code EC

uced from JEITA CP-6101B, Figure 8-4, with permission from JEITA.

Figure 8 — GVIF2 mapping for general content data(optional)

Bi-directional communication signals between GVIF2 TX and GVIF2 RX, such as UART, can be
mapped into GLDS and GLUS (optional).

Certification data for HDMI (HDCP) is recommended to be mapped into SUBDATA, GLDS,

GLUS

, and a part of GHDS (optional).
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7 Transition state link

The transition state diagram of GVIF2 TX and GVIF2 RX is shown in Figure 9.

Lost upstream or error detect

TX
enable 6007;13 209}13 2(?9“3
Send Wait Receiver] Send DATA
GVIF2 TX state Idle REF upstream | training JWSYNC| communication
NG,
“5~ Detect
, +, signal
Detect * :
downstream ™,
signal — ¥
Wait Receiver Send Align | DATA
GVIF2 RX state Idle downstream training WSYNC | word communication|
N ~— ™ AN A
RX 1ms 200 ps~y 200
enable

Reprodpiced from JEITA CP-6101B, Figure C-1, with permission from JEITFA.

In the [GVIF2 TX connected to the GVIF2 RX, there-are several states including a state W
down-gtream signal (ldle), states transmitting?a REF signal (Send REF, Wait Ups

Recei

downgtream transmission state. While it shall transit from Idle to Send REF when the TX

is acti

is detected, the other transitions shall occur unconditionally in the specified time.
upstregam signal is not detected in the normal downstream transmission state or an e
detected in the upstream signal,ivshall transit to Idle.

In the [GVIF2 RX connected to the GVIF2 TX, there are several states, including a state
upstream signal (Idle, Wait' Downstream, Receiver Training), states transmitting a SYNC

(Send

Lost downstream or error detect

Figure 9 — Transaction state.diagram of GVIF2

er Training), a state transmitting a~SYNC signal (Send WSYNC), and a i

ated, and shall transit from Wait Upstream to Receiver Training when the upstream

WSYNC, Align~Word), and a normal upstream transmission state. While it shall

IEC

ithout
ream,
ormal
circuit
signal
If the
Fror is

ithout
signal
fransit

from Idle to Waite ‘Downstream when the RX circuit is activated, and shall transit fromp Wait

Downg
transi
detec
signal

tream toReceiver Training when the down-stream signal is detected, the
ions shallyoccur unconditionally in the specified time. If the downstream signal
d in.the normal upstream transmission state, or an error is detected in the down-s
it’shall transit to Idle.

other
is not
tream

The downstream REF and WSYNC signals output from the GVIF2 TX shall be the encoded

GHDS

and GLDS (see Figure 10).
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GHDS GLDS
r
MSB LSB

2322 212019/1817 16 1514|1312 1110 9|8 7 6 5 4|3 2 1 O

REF [1[1]ofofo]1[1]ofofo]1[1]o]ofof1]1][o]ofo][1[1][0]0]0]

wevwoisoo) [N o [ [T To [o [+ [+ o[+ <[ o]x]

wsyNcothers) |1 [1]o]ofo]1[1]o]ofo]1]1]ofofof1]1]o]o]of[1]1]0]0]x]

Reprod

The u

Reprod

8 P

8.1
8.1.1

(Notice) The DATA-SLOT where slot 0 is transmitted first in the DATA-FRAME
iced from JEITA CP-6101B, Figure C-2, with permission from JEITA.
Figure 10 — REF and WSYNC signals of GVIF2 downstream

pbstream WSYNC signal output from GVIF2-RX shall be the encoded GLUS in Figu

GLUS

L4 Al

MSB LSB

39-35 34-30 29-25 24-20 99-15 14-10 9-5 4-0

WSYNC _ 00000 | 00809 [ ooooo | ooooo | ooooo | ooooo |

: Red filling bits are converted to K code, other bits are
- converted to D code

IEC
iced from JEITA CP-6101B, Figure C-3, with permission from JEITA.
Figure 11 — WSYNC signal of upstream
rotocol

Downstream encoder

General

The d
scram

8.1.2

bling, and the 5B/6B conversion shown in Figure 12.

GHDS and GLDS concatenation

IEC

e 11.

ation,

The 25-bit word shall be generated with 24-bit GHDS on the MSB side and 1-bit GLDS on the
LSB side.

8.1.3

Scrambler

The part of word column which is converted to D code shall be scrambled by PRBS31
(pseudorandom binary sequence 31).
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8.1.4 5B/6B conversion

The 25-bit word shall be divided into 5 bits and each 5-bit data shall be converted to the 6-bit
D code or K code in accordance with Table 2. The generated 30-bit downstream data shall be

converted to serial data and shall be transmitted to the RX leading with the MSB.

Table 2 — 5B/6B conversion

Input RD = -1 RD = +1 Input RD = -1 | RD = +1
Code EDCBA abcdei Code EDCBA abcdei
D.00 00000 100111 011000 D.16 10000 011011 | 100100
D.0 00001 011101 100010 D.A17 10001 100011
D.0p 00010 101101 010010 D.18 10010 010074
D.0p 00011 110001 D.19 10011 140010
D.ok 00100 110101 001010 D.20 10100 001011
D.0b 00101 101001 D.21 10101 101010
D.ob 00110 011001 D.22 10110 011010
D.Of 00111 111000 000111 D.23 10111 111010 00q101
D.0p 01000 111001 000110 D.24 {1000 110011 001100
D.0b 01001 100101 D.25 11001 100110
D.1p 01010 010101 D.26 11010 010110
D.1 01011 110100 .27 11011 110110 001001
D.1p 01100 001101 D.28 11100 001110
D.1B 01101 101100 D.29 11101 101110 01doo1
D.14 01110 011100 D.30 11110 011110 10do01
D.1b 01111 010111 101000 D.31 11111 101011 014100
K.28 11100 001111 11do0o
Reproduced from JEITA CP-6101B, Table_D.1-1, with permission from JEITA.
Joint GHDS - —_—
and [GLDS O ows it
PS5 N5 AR NRARANNNARANANAN NRNRANANANANANANANANAANN NRANARANANARARRARRRNNNE PYYS
rerbie 5 cone 5 cone
K-Cpde /
ANNRRNNRRNNNANNRRNRRANN’ RNRNRNNRRRNARNNRRNN’ ANNARNNRRNNANARRRNRRARN
Scramblec
NENRNRNRNRNNNNNNRNANANARANNNRN N NN RNNARA NN AN RN RN RANRRARAE
Insert
K-code o 0 o T O O O T T T OO T T o 00
| . J | | 58 | 5B \ \ l ‘
5BGBC N " (ww | | ) NN \
ooommmhmjijum]mumm T oo
K-CODE  D-CODE IEC

Reproduced from JEITA CP-6101B, Figure D.1-1, with permission from JEITA.

Figure 12 — Downstream encoding

8.2 Downstream decoder

The decoder shall perform reverse operation of the downstream encoder, that is 6-bit to 5-bit
reverse conversion, descrambling, and GHDS/GLDS decomposition, as shown in Figure 13.
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G H DS/ G L DS 25bit-word 25bit-word 25bit-word
separation L GHDS %L
coo [TTTTTTTTTTTTITIT T TTT T T T I T TT T IITTTITT T TTTITTITTIITTITITITTIT0ITI o000
D-CODE K-CODE J D-CODE D-CODE
Insert /
K-CODE /
[EENNNNNENNENENNNNRENNEE NN NNENNNNNEEEE INNNNENENENENNRRNNNNEED
Descramble‘
[INNEEENEENNNENRENENNENENEN NN A NRNNENEERNINNNNANENNNENNENNNNRNNAE
Remove e A \
K-CODE ’ | ) ) )
ooo [ | [TTITTTTRITTINTT T IO T TOI A T TR T A T TI i T TTTIAIT TqTITIIT[I[]III[]ooce
g J IR ‘ [ L oL L
6858( - | ( (ee | 68 | | ' | | ] ]
coo IIIIIIIIIIIIIIIII!IIIII LTI IIIII'IIIIIIIIIIII LTITTTATITORITaTT] IIIIIFIIW_LJ_!ooo
K-CODE  D-CODE IEC

Reprodpced from JEITA CP-6101B, Figure D.1-2, with permission from JEITA.

Figure 13 — Downstream decoding

8.3 |Upstream encoder
8.3.1 GLUS concatenation

GLUS| data includes 4-bit length GLUSO, updated 8 times,“1-bit length GLUS1 and G|LUS2,
updatId twice, and 1-bit length GLUS3, GLUS4, GLUS5Yand CHK (checksum), updated|once,
for every 4,8 ys. The GLUS data shall be compiled as\shown in the Figure 14 to generatg a 40-
bit GLUS word.

GLUS0<3:0>

4

GLUSY GLUS2 GLUS3 GLUS4 GLUS5  CHK
MSB 40bit GLUS WORD LsB

IEC

Reprodpced from JEIFA CP-6101B, Figure D.1-3, with permission from JEITA.

Figure 14 — GLUS word structure

8.3.2 Scrambler

The part of word column which is converted to D code shall be scrambled by PRBS7
(pseudorandom binary sequence 7).

8.3.3 5B/6B conversion

The 40-bit word is divided into 5 bits and each 5-bit data is converted into the 6-bit D code, in
accordance with Table 2. The generated 48-bit length upstream data is converted to serial data
and shall be transmitted to GVIF2 TX, with a leading MSB.

8.3.4 Upstream decoder

The decoder shall perform the reverse operation of the upstream encoder, which is 6-bit to 5-bit
reverse conversion, descrambling, and decomposition into GLUS 0 to 5.
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9 Transmission system and transmission line of electrical characteristics

The transmission line characteristics of GVIF2 are defined by the TP1 and TP2 (test points) in

Figure 15.
In case of shielded twisted-pair transmission line In case of coaxial transmission line
TP1 TP2
TP1 TP2 —_— ission i —
“T— Transmission line = : Transmission line :
™ 1~ SDATAP SHIELD 1 RX ™ ! SDATA  SHIELD ! RX
RN SR P HER
Transmlﬂer 1 Bl P————— ekl H TransrTutter Transmltter ' [ T ! ! ! Transmltter
Ireceiver fuk i - T Ireceiver Ireceiver | ik .¢ 1 T 1| /receiver
[l oy el 1 ' ot [ ]
|r[' g SDATAN o ||]‘ i ] o [ 1
! [ V] I -] [l L ! 1
:"|: : .:' 2 Shielded 1S lx. ! :_f: 1 1
\ 11 i gtwisted-paircable oy 4 1 H H
2o =100Q Tl i 50 Q terminati ‘7" '7" minati
50 Q ternination’  + 7' g Connec_tc:r Connector + 50 Q termination ermination Connector  Connector 0 22 temination
- y AC coupled capacitor AC coupled ca
AC coupled capacitor AC coupled capacitor IEC

Reprod

in Fig

-1,6dB

-18dB

Reprod

iced from JEITA CP-6101B, Figure 9-4, with permission from JEITA.
Figure 15 — Test points of GVIF2 q;bo)

Coaxial cable

<
S

Shielded twisted-pair cable

N
O

5 MHz . 2,4 MHz 5 MHz

@ . Log-frequency

iced from JEITA % 01B, Figure 9-5, with permission from JEITA.
\klgure 16 — S21 template for GVIF2 transmission line

Q.
O
3

NS

The smielded twisted-pair cable and coaxial cable (TP1 to TP2) o@d meet the S21 template
re 16.

2,4 MHz
Log-frequency IEC
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Annex A
(informative)

GVIF2 multiple contents transmission

The GVIF2 downstream signal is in the unit of DATA FRAME, and the DATA FRAME has the
number of DATA SLOTSs specified in Table A.1. The DATA SLOT is one word (24 bits) of GHDS,
in which video (and audio: optional) contents are mapped.

Data of different contents can be mapped to each DATA SLOT. In GVIF2 TX, each content is

rding

assign
to its

but if fhe data FIFO is empty, the assigned DATA SLOT is padded with NULL SLOAIn

RX, th
in the

By stz
simult
cable

" GVIF]

adtha roauirad Aoy (fivad b ary Af NMATA QI NTo tn anch NATA EDAME S
ot e oo C O oo T (XA C oo ot O o7y oo o to CaCT o7y v T T Y aGCU

content data bandwidth. Content data is packed into a DATA SLOT through data

e content to be used for display is extracted from the assigned DATA SLOT and
data FIFO shown in Figure A.1 and Figure A.2.

cking TX and RX of GVIF2 in multiple stages, it is possible to form ‘a daisy cha
Aneously transmits multiple contents with a shielded twisted-pair@able or a single g
optional).

Table A.1 — GVIF2 data rate of transmission and number of the DATA SLOT

Downstream bit rate DATA SLOT/DATA FRAME

2,4 Gbit/s 8

3,6 Gbit/s 12

4,8 Gbit/s 16

Reproduced from JEITA CP-6101B, Table 3-1, with permission
from JEITA.

X

= 100000000000000000000000000 ———{__rro F]

DATAFRME

FIFO,
GVIF2
stored

n that
oaxial

LTI TTTTTTOTRRTTTRTTTITI—(ene b prs )+ ree

& S—

DATASLOT NULL SLOT GVIF2 downstrg

am

LT ETET T TP T TP TR A mee Jo{sip o _Fe

|
|

Reprod

=ro —(I000000000O0ODOOOCONOOOOOD g

GVIF2 RX

uced from JEITA CP-6101B, Figure 3-5, with permission from JEITA.

Figure A.1 — GVIF2 transmission for single content

IEC
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(GVIF2 TX

A-contents
DATA

B-contents
DATA

DATA FRME

|—{ enc }»{ Pis { FE |

.

- S
DATASLOT  DATASLOT NULL SLOT NULL SLOT GVIF2 downstream
for A-contents for B-contents for A-contents for B-contents
[ | IR ] | | 1] ]] 1] m (11 ]]
L1 1] NER ARNN 11 11 ARRN

A-contents

ik I O
B-contents,

DATA

GVIF2 H

Reprod

iced from JEITA CP-6101B, Figure 3-6, with permission from JEITA.

Figure A.2 — GVIF2 multiplex transmission for'mdltiple contents

IEC


https://iecnorm.com/api/?name=7de85ffbf9db95f3c4596c2c11e6f45f

- 24 — IEC 62889:2024 © IEC 2024

Annex B
(normative)

GVIF standard specification

B.1 Architecture

Figure B.1 illustrates the architecture of the GVIF. The fundamental operation of the GVIF is a
simultaneous bi-directional data transmission technology, in which the low-voltage differential
signal is transmitted down from the transmitter side to the receiver side, and the common-mode
voltagp signal is transmitted up from the receiver side to the transmitter side through a shfielded
twisted differential pair cable.

The ghielded twisted-pair transmission line has the characteristic impedance Z{ (see

Figurd B.1), the line is terminated to VDD by RT of (50 = 15) Q on the transmitter side, jand is
terminated carrying differential data in RL of (100 + 5) Q on the receiver side.

Transmitter side Receiver side
—————— Transmission line — — — — — = ] 7 REFRQP
VDD req (UDAP)

I i

|
| |
| |
RT RT | :
| I
| / 7 | ]
SPATAP ————————f \ — — — — — e
| l ( | e
SPATAN } o) — — S - | c
| @ |
$HIELD | | REFRQN
(GND) i | Zreq (UDAN)
| | L]
| |
— o — e e o o — — . —— — J I @
where

RT  arp the pull-up terminated load resistors on the transmitter side (50 = 15) Q;

Z, is|the charactefistic impedance of the shielded twisted-pair transmission line;

RL is|the terminated resistor between differential data lines on the receiver side (100 + 5) Q;

C arp AC\coupling capacitors.

SDATABSDATAN are the downstream r\n:ifi\/n and nngnfi\/n Inhnv:n: side :ignnl: r‘nrrying differential serialldata.

REFRQP (UDAP)/REFRQN (UDAN) is the upstream REFREQ common-mode current signal or UDA common-mode
current user defined data signal. UDAP/UDAN are optional.

SHIELD (GND) is the GND and shielded ground for cable.

Zreq is a blocking filter for the upstream signal. It can use resistors or inductors depending on the system

implementation.

Reproduced from JEITA CP-6101B, Figure 3-3, with permission from JEITA.

Figure B.1 — Architecture of the GVIF


https://iecnorm.com/api/?name=7de85ffbf9db95f3c4596c2c11e6f45f

IEC 62889:2024 © IEC 2024 - 25—

B.2 Electrical characteristics

B.2.1 DC electrical specifications

The DC electrical specifications of the transmitter side are shown in Table B.1 and Figure B.2,
and the DC electrical specifications of the receiver side are shown in Table B.2.

Table B.1 — DC electrical specifications of the transmitter

VoD VoS Input REFRQ assert Input REFRQ de-
current (SDATAP/N) assert current
(SDATAPIN)
mV \Y mA mA
Condition: Condition: Condition:
RT=500Q RT=500Q RT=500Q
RL =100 Q RL =100 Q RL =100 Q
IRQ=0mA | IRQ=11mA
Minimjum 690 VDD - 0,55 VDD - 1,2 -2,0
Typigal 800
Maxinmfum 910 VDD - 0,35 vDD - 0,8 <743
Reproduced, with modifications, from JEITA CP-6101B, Table 4-1, with (permission from JEITA.

Single
ended

V_SDATAN v
/\ A

V_SDATAP

VOS

___ Differential
ended

VOD

(V_SDATAP) - Y
(V_SDATAN)

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 4-1, with permission from JEITA.

Figure B.2 — VOD and VOS diagrams
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Table B.2 — DC electrical specifications of the receiver

Output HIGH current Output LOW current
(REFRQP/N) (REFRQP/N)
mA mA
Minimum -0,1 7,4
Maximum 0,1 11

Reproduced, with modifications, from JEITA CP-6101B, Table 4-2, with permission

from JEITA.

B.2.2 AC electrical specifications

The AL electrical specifications of the transmitter side are shown in Table B.3, and Figure B.3
showg a transmitter end point eye specification (TP1). The AC electrical specifications
receiver side are shown in Table B.4.

Table B.3 — AC electrical specifications of the transmitter

of the

SFTCLK frequency UDA data rate (upstream) SFTCLK duty factpr
MHz Mbit/s %
M[nimum 7,6 0,01 40
Maximum 160 2441 60

Transmifter eye mask

0,75

0,5

0,25

=0;26

Normalized differential voltage
o

-0,5

-0,75

0,2 0,4 0,6

0,8 1 ur

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 4-2, with permission from JEITA.

Figure B.3 — Transmitter eye mask specifications (TP1)
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Table B.4 — AC electrical specifications of the receiver

SFTCLK frequency

UDA data rate (upstream)

MHz Mbit/s
Minimum 7,6 0,01
Maximum 160 2,41
B.3 Front-end
B.3.1 General
The frpnt-end block diagram of GVIF is shown in Figure B.4.
Transmission line
Transmitter side S Receiver side
\ VDD [
! |
! 1 C Down stream receider
| KRLZRL I )
SDATAP E _____ ya = lC
SDATAN | ( L RT : —
I LV Sl 1
| |
™ ] Z H 1
1 { C
N A \. S 1 _
— |
GND
D Ra || |} ra
\ J
Down stream driver -~ ~,
7777 / SHIELD [:|
(GND)
Up-stream receiver A Up-stream driver v P
Reprodpced, with modifications;<from JEITA CP-6101B, Figure 5-1, with permission from JEITA.
Figure B.4 — Front-end block diagram
B.3.2 TX front-end
The TIX front-end consists of a termination circuit, a downstream driver and an upgtream
receiver.{he termination circuit consists of 2 resistors RL, and the SDATAP/N differential|signal
is pulleduptovottage teference (VDD with = (50 = 5y Tesistor— T e downstreanT driver

consists of a differential current output circuit that is driven by the serial signal from the encoder.
The up-stream receiver detects the common-mode signal which RX sends through the shielded
twisted-pair line. The input to the downstream driver has two modes. One is the serialized actual
encoded video data input mode and the other is the reference clock signal for REFREQ
handshake input mode. These two modes activate depending on the common-mode signal level.
The common-mode signal level is normally high. When a long low-level pulse is detected, the
upstream receiver activates the REFREQ signal, and changes a mode of the encoder into the
reference clock mode. In the case of the optional upstream user data transmission, the
upstream receiver outputs the common-mode voltage as a UDA signal by using binary digital
data sent to the encoder. In this case, the upper limit of the low-pulse time is 100 pus.
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B.3.3 RX front-end

The RX front-end consists of AC capacitors, a termination resistor RT (100 x5) Q, a
downstream receiver and an upstream driver. The downstream receiver consists of a differential
input detection circuit, which receives the transmission potential differential signal through the
shielded twisted-pair line. The upstream driver drives the upstream transmission signal applying
a current through the termination resistor RX through the shielded twisted-pair transmission
line. A recommended transmission system and transmission line for electrical characteristics is
specified in Clause B.2.

B.4 Transition state link

The transition state link of GVIF shall meet the procedure described below.

There|are two states in the connection link between GVIF TX and GVIF RX. One is thg state
transmitting differential signal with a reference clock, the other is the state transmitting fthe H-
forma{ word or the C-format word. In the former state, the TX encoder is in;the referencq clock
outpuf mode and the RX decoder is in the reference clock request modet/in’the latter stafe, the
TX enlcoder changes into the encoder mode and the RX decoder changes into the decoder
mode.| The state transition switching diagram of the encoder andCthe decoder is shqwn in
Figurd B.5.
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X X RX RX
Reference clock Encoder mode Decoder mode Reference clock
output mode request mode

C/H format word

state0 X X XX X X X X X X X State0

REFREQdeactive —— Transition1 —»

REFREQactive
[ — e — e ——— State1

«— Transition2 ——
Rference clock

T T~ T~~~ _—~___—™]| state2

Transition3
REFREQinacti
e RERE Qnacive_ __ _ 1 states
)
Transition4 —»; State4
Transition5 State0
IEQ

StateO [normal) | The C/H format word is transmitted down from the TX in the encoder mode to the RX,|and

the deactivation signal REFREQ is transmitted from the/RX in the decoder mode to the TX.
Transition1 : Transition to the reference clock request mode after finding an irregular HSYNC wher| the

RX decodes.
State1 : The RX transmits up the activate signal REFREQ.
Transitijon2 : The TX transits to the reference clock output mode when the activate signal REFREQ)is

detected.
State2 : The TX transmits down the referepcé’clock, and the RX adjusts the internal sampling|clock.
Transitijon3 : The RX transits to the decoder\mode after the internal sampling clock adjustment.
State3 : The RX transmits up the ina6tivate signal REFREQ.
Transitijon4 : The TX transits to the €ncoder mode when the inactivate signal REFREQ is detected.
State4 : P[23:0] transmits cantinuously the H/C format word equivalent all zero until the TX trgnsmits

(VSYNX, HSYNC)<(1,1) — (1,0) 60 times.
Transitijon5 : Return to normal when the signal has been transmitted 60 times.
Reprodpiced, with modifications,from JEITA CP-6101B, Figure A-1, with permission from JEITA.

Figure B.5 — Transition state link

B.5 |Protocol
B.5.1 General

The encoder encodes the 30 bits of data (P[23:0], HSYNC, VSYNC, DE, CNTL, SDA and TDA)
in synchronization with the input of SFTCLK, and outputs 1 bit of the serial signal S to the TX
front-end.

To ensure the DC balance data and a reasonable transition, it is required to generate a
synchronization pattern for each word in synchronization with the falling edge of HSYNC at the
receiver.

B.5.2 Encoder

The encoder encodes the full 30 bits of input data (P[23:0], HSYNC, VSYNC, DE, CNTRL, SDA
and TDA) synchronized with SFTCLK, and outputs a 1-bit serial signal S to the TX front-end.
The signal is coded after dividing into the following data:
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a) Broadband data P[23:0] (24 bits), no transition data.
b) Time mark data HSYNC, VSYNC, DE, CNTL, SDA and TDA (6 bits).

Transi

tion frequency of the signal is limited by the logical specification coding.

The broadband data are normally converted to 1-bit data, but in the case of the time mark data,
the transition is converted to 1-bit data. When there is no transition in the time mark data, the
broadband data are converted to the C format with 20 % overhead. When there is a time mark
transition, the broadband data are converted to the H format with a 6-bit header and 24-bit
broadband data.

The bi
conve

The C

cycle,
at the

Reprod

The C
conve

oadband data and the time mark data are output as a serial signal S led by the MS
rsion into a 30-bit length C-format word or H-format word.

tformat word is used when there is no time mark data transition at the preyiots pixe
and the H-format word is used when there is/are one or more time mark\data transi
previous pixel clock cycle (see Figure B.6).

.SFTCLK

.

v XYY

HSYNC, VSYNC, DE,
CNTL, SDA, TDA

L~ N

) 30b_§ 30b_

- - I

C format word H format word

\/

IEC
iced from JEITA CP46101B, Figure B-1, with permission from JEITA.

Figure B.6 — Encoder output diagram

format\word consists of the combined six codes of 5 bits which is generated by the
rsion (see Table B.5), braking the broadband data P[23:0] by 4 bits (see Figure B.

after

clock
ion(s)

4B/5B
7).
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Broadband data P

15| - | - |12 11 8 76|54 3|12|11]|0
R BRI R
YV VY
4 bit data 4 bit data 4 bit data 4 bit data 4 bit data 4 bit data
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB
5 bit code 5 bit code 5 bit code 5 bit code 5 bit code 5 bit code
A A A A A A A A | A A A A A
Y Y YV VY Y Y V¥ q© Yy Y Y VY
0797877767574 73727 1 0
(LSB]
Serial data S IEC
Reprodpiced from JEITA CP-6101B, Figure B-2, with permission from JEITA.
Figure B.7 — C-format word
Table B.5 — 4B/5B conversion
4-bit data 5-bit code 4-bit data 5-bit code
MSB - LSB MSB - LSB MSB.- LSB MSB - LSB
"0000" "00101" tY000" "10010"
"0001" "00110" "1001" "10011"
"0010" "00111" "1010" "10100"
"0011" "01001" "1011" "10101"
"0100" "01010" "1100" "10110"
"0101" "0101 " "1101" "11001"
"0110" "0 1,1°070" "1110" "11010"
"0111" "0P1 01" "111" "11100"
Reproduced from JEITA CP-6101B, Table B-1, with permission from JEITA.
The H| format is generated by a combination of the 24-bit broadband data P[23:0] with & 6-bit
headefr that indigates the transition state of a time mark (see Figure B.8). The positions of even
numbeérs of the broadband data P are inverted in the serial data S. The structure of the header
is shovn inFable B.6.
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Broadband data P
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Header
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» <—>| Invert |<—>-P

2
=
[
£

0
=
o
£
0

29 527232524w:’ 6

5 3—2—
MSB) (L9B)
Serial data S
IEC
Reprodpiced from JEITA CP-6101B, Figure B-3, with permission from JEITA.
Figure B.8 — H-format word
Table B.6 — VSYNC, HSYNC, DE, CNTL/AUX, SDA,
TDA transition and the corresponding header
Transition signal Header bit array Remark
a VSYNC, HSYNC "1000VH" V and H are-the _V_SYNC inversion value and the HSYNC
value after transition.
b DE, CNTL/AUX "0111DC" D and“C-are the DE and CNTL values after transition.
c SDA, TDA "11118ST" S'and T are the SDA and TDA values after transition.
Transifion between the signals simultaneously among a, b and c shall not be permitted.
Reprofluced, with modifications, from JEITA-€P-6101B, Table B-2, with permission from JEITA.

B.5.3 Decoder

The sprial data S that-comes from the RX front-end is converted as shown in Figufe B.7,
Figurgd B.8, Table B.5and Table B.6.

B.6 |Transmission system and transmission line of electrical characteristics

The transmission systems (see Figure B.9) are required to meet the specifications below.

e The differential impedance shall meet the specification stated in Figure B.10. A transmission
line has a small and gradual attenuation.

e A transmission line loss on a cable shall be less than =15 dB at 1 GHz in accordance with
s attenuation (see Figure B.11).

The differential signal cable skew time shall be:

e less than 30 % of one bit time (SFTCLK > 33 MHz);
o less than 24 % of one bit time (SFTCLK < 33 MHz).
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TX
termination
(50 Q)

TX
termination
| (100 ©)

—> oK— 3

TX
LSl

Rx
LSl

Cable
(diff. 100 Q)

oot
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IEC

Reprodpced from JEITA CP-6101B, Figure 9-1, with permission from JEITA.

Figure B.9 — Transmission system

150 4 —=-=mmm- A U N

Connector Connector

Microstrip
line

Foot 1 Microstrip
print | line
1

IEC

Reprodpced from JEITA CPt6101B, Figure 9-2, with permission from JEITA.

Figure B.10 — Transmission line tolerance impedance

Loss

/

<15dB

2 dB

Measured curve

Fitting curve

1 GHz
Frequency
IEC

Reproduced from JEITA CP-6101B, Figure 9-3, with permission from JEITA.

Figure B.11 — Transmission loss
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Annex C
(informative)

GVIF Multiple link application

Single-link application example

Block diagram for single-link transmission

A block diagram of a differential single link is shown in Figure C.1.

ransmitter side eceiver side
Transmitter side | | Receiver sid
| I !
| GVIF TX : : GVIF RX
Decoder
| prdso) 22 g fiEnCOCer x | | Rx 23, 3 p23:0]
| \ng Eg—» front-end | | front-end 5 > C;Y(Eg DE
_ — — + - 7 » UE,
| DE 5 > Sth“;]:n 1T sowmee | Et(r)evg:n . CNTL/AUX
I CNTLIAUX —~p> ) } —— = . TDA
TDA driver SDATAN \ receiver L B SFTCLK
Up- I | Up- P LOS
l SHTCLK —P» stream | RE RaA | stream (Signal deteq
Up-stream i i Up-stream
I UDA <] {optional) [ ecelver | REFRQN Jivhe <H(ODEglgnkael)y < UDA
| 12C —P» (optional) | | (optional) < 12C
I I

Reprodpced, with modifications, from JEITA CP-6104B, Figure 3-1, with permission from JEITA.

The downstream transmission:signal is the encoded serial P[23:0], HSYNC, VSYN(

CNTL

SFTCLK domains, and they can be regenerated by the GVIF RX decoder. The encod
decoder perform in accofdance with Clause B.5.

The L
signal
SFTC

There
with th

Figure C.1 — Differential single-link block diagram

AUX, SDA and TDA 30-bit data by the GVIF TX encoder. These data are in all

DS signal output on the receiver side is asserted when GVIF RX receives no diffe
input or thevclock and data recovery circuit in GVIF RX does not generate recg
LK (loss(of lock).

are optional functions for downstream and upstream user-defined signal transmi

—
=

IEC

’ DE1
of the
er and

rential
vered

5sions

eferminal names CNTI /AUX and TDA for downstream and UDA for upstream as

shown

in Figure C.1. AUX can also optionally use an audio-enable signal.

Additionally, HDCP (high-bandwidth digital contents protection) is also defined as an optional
function. The 12C inputs for both GVIF TX and GVIF RX are input terminals to control the HDCP
authentication function. The SDA (optional) is generated by an I12C signal order, i.e. a signal to
exchange a HDCP key between GVIF TX and GVIF RX.
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Data mapping of single-link transmission

A data mapping array should be assigned pixel data of an LCD module, as shown in Figure C.2.

(1,1) (1,2) (1,3) (1,4)
2,1) (2,2) (2,3) (2,4)
3,1) (3,2) (3,3) (3.,4)
(4,1) (4,2) (4,3) (4,4)

(optional)

Input data >< (1,1) >< (1,2) >< (1,3) ><j)_>< (2,3) ><(2,4) ><
\ IEC
Reprodpced from JEITA CP-6101B, Figure 8-1, with permission from JEITA.
Figure C.2 — Pixel configuration
C.2 | Multiple-link application example
C.2.1 Block diagram for 2-pair parallel transmission
A blogk diagram of a multiple-link system configuration is shown in Figure C.3. Each channel is
called|A-channel and B-channel.
****** Transmitter side | I Receiverside
I - - - - - - —- - — — — — — _1_ N — — + _______________ -
| | |
| [
| GVIF TX | : GVIFRX A2 |
PA23:0] 24 Encoder ecoder | 24 Ales: |
| 0d§ data ™ } ! RX > Odddata |
| H$YNC > front-ehd | A-ch ‘I front-end 5—>c§$k‘lg oE |
/ pa > 3 3
| vevNe gown- Tl soatap ™ |1 Down- CNTL/AUX |
| oe |5 {\stream il stream 9> TDA
| enTAUX > driver |\J SDATAN T I receiver > SETCLK |
| TDA Up- | |]! | (L] Up —»LOS !
| stream | | REFRQP | stream - (A ch. Signal detdct)
Up-Stream . T Up-stream
| UDA |- (gptional) [ _receiver | |REFRQ driver |« (Sptional) <—— UDA |
HDCP ke
| 12C (optionael)y : : Tc?piznka? ¢ 12C |
|
|  SHATCLK > | |
|
| ' ' GVIF RX
| GVIFTX I | Decoder 54 PB[23:0] :
PB[23:0] [24, _ Encoder | | . |
| Even data > X | | RX ° Even data
| Reserved front-end | T*B'Ch' | front-end 4 HSYNC |
gl |-
| 4 Down- T SDATAP r T » Down- —“-® Reserved !
| an S YNC 7 | stream | | IJ o j| | stream Ly ——e DE (B ch. Transmit detect)
|CNTL/AUX driver | SDATAN \/I "1 receiver SFTCLK |
TDA —e
Up- | | Up-
| DE —»1— stream | |REFRQP | stream —L0S I
| Up-stream receiver driver || Upstream (B ch. Signal detect)
UDA -— 5ol : | REFRON (optional) |<——— UDA |
| 12C —p| "OCP key ‘ ‘ ovtonst) | €—— 12C |
I

(optional)

IEC

Reproduced, with modifications, from JEITA CP-6101B, Figure 3-1, with permission from JEITA.

Figure C.3 — Multiple-link application block diagram
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In order to switch between a 1-pair transmission system and 2-pair transmission system, a
detection circuit is necessary on the transmitter side. In the case of a 2-pair transmission system,
the DE equivalent signal is input to the "DE" pin of the B-ch, and in the case of a 1-pair
transmission system, the fixed signal is input to the "DE" pin of the A-ch.

C.2.2 Data mapping of 2-pair transmission

Odd data should be assigned to the A-ch, even data should be assigned to the B-ch.

A data-mapping array for an LCD module is shown in Figure C.4.

= =2 3 4
(2,1) (2,2) (2,3) (2,4)
(3,1) (3,2) (3,3) (3,4)
(4,1) (4,2) (4,3) (4,4)
A-ch. B-ch. A-ch. B-ch.
data Data data data

A-ch

input data . 1,3)

(1.9

(
input data (2,4)

2,3) >< (2,9)
X(

(1,2) (1,4) (1,6) 2,6)
IEC

ST L

Reprodpced from JEITA CP-6101B, Figure 8-2, with permission from JEITA.

Figure.C:4 — Pixel configuration when using 2-pairs
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE VIDEO NUMERIQUE -
INTERFACE VIDEO GIGABIT POUR LES SYSTEMES MULTIMEDIAS

AVANT-PROPOS

favdriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes jntérriat|onales,
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public.(PAS) et des
Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, aux
travhux desquels tout Comité national de I'lEC intéressé par le sujet traité peut participén Les organ|sations
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également aux
travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon des
conglitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techniques-représentent, dans la mesure du
possible, un accord international sur les sujets étudiés, étant donné que les Comites nationaux de I'lEC intpressés
son{ représentés dans chaque comité d'études.

3) Les|Publications de I'lEC se présentent sous la forme de recommapdations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qlie I'lEC
s'asjsure de I'exactitude du contenu technique de ses publicationsy I'|EC ne peut pas étre tenue respongable de
I'événtuelle mauvaise utilisation ou interprétation qui en est faitepar un quelconque utilisateur final.

4) Dasz le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans foute la
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et négionales. Toutes divergences entre toutes Publi¢ations de I'lEC et toutes publications nationfles ou
régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation de<conformité. Des organismes de certification indépgndants
fourphissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardues de
conformité de I'lEC. L'IEC n'est responsable.d'aucun des services effectués par les organismes de certffication
indgpendants.

6) Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatign.

7) Auclne responsabilité ne sera imputee-a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires, y
compris ses experts particuliers efes’membres de ses comités d'études et des Comités nationaux de I'lHC, pour
tout| préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelqug nature
que|ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les d4penses
décpulant de la publicationsourde I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lEC,
ou du crédit qui leur estfacgordé.

8) L'atlention est attirée ‘sur les références normatives citées dans cette publication. L'utilisation de publ|cations
référencées est obligatoire pour une application correcte de la présente publication.

9) L'IEQ attire 'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation d'un
ou glusieurssbrevets. L'lEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tqut droit
de brevet-revendiqué a cet égard. A la date de publication du présent document, I''EC avait recu notfication
qu'yn ou'plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu d'avrtir les
resgonsables de la mise en application du présent document que des informations plus récentg¢s sont
SUS U}Jt;b:cb dc ﬁyulUl ddllb :a baac UIC UIUIIIIC’Cb UIC L}IL‘;VCtb, UI;O'JUII;:J:C C‘l :’ddll‘;cbl‘; :Ittpa.l’l’patcllta.;cb.b 1. L'IEC
ne saurait étre tenue pour responsable de ne pas avoir identifié tout ou partie de tels droits de brevets et averti
de leur existence.

L'IEC 62889 a été élaborée par le domaine technique 4: Interfaces du systéme numérique et
protocoles, du comité d'études 100 de I'lEC: Systémes et équipements audio, vidéo et services
de données. Il s'agit d'une Norme internationale.

Le présent document a été élaboré a partir de la norme JEITA CP-6101B.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2015. La présente
édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Ajout d'une interface de nouvelle technologie, la GVIF2.

Le tex

te de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
100/3912/CDV 100/4040/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti

La lan

Ce do
Direct

a son approbation.
gue employée pour I'élaboration de cette Norme internationale est I'anglais.

cument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé sel
ves ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément |[EG, disponibles

on les
sous

www.ipc.ch/members_experts/refdocs. Les principaux types de documents développgs par

I'lEC qgont décrits plus en détail sous www.iec.ch/publications.

Le conité a décidé que le contenu de ce document ne sera pas madifié avant la date de s{abilité

indiquge sur le site web de I'lEC sous webstore.iec.ch dans lés 'données relatives au document

rechelfché. A cette date, le document sera

e reg¢onduit,

e supprimé, ou

o réyisé.
IMPQRTANT - Le logo "colour inside" qui se trouve sur la page de couverture 1e ce
docyment indique qu'il contient des couleurs qui sont considérées comme utiles a une
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer ce document en utilisant une imprimante couleur.
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INTRODUCTION

La présente Norme internationale est fondée sur la norme JEITA CP-6101B: Digital monitor
interface GVIF, initialement définie par la Japan Electronics and Information Technology

Industries Association (JEITA).

L'interface vidéo gigabit (GVIF, Gigabit Video InterFace) est une interface point a point série
qui prend en charge les liaisons vidéo numériques non compressées et qui a été congue pour
répondre entre autres aux besoins des systémes de navigation et de divertissement

automobiles et transporter des informations vidéo numériques en bande de base. La

GVIF

applique la technologie de signalisation différentielle a basse tension (LVDS, Low Voltage

Differ¢ntial _Signaling) et utilise un cable fin consiiiué dune paire unique de condu
torsadés blindés qui présente une haute immunité au bruit et un faible _bro
electrgmagnétique (EMI, Electro-Magnetic Interference), et qui est optimisé pour-une
taille ¢t un faible poids. La GVIF prend en charge les résolutions d'affichage 'de WQ
WUXGA avec des données vidéo couleur de 24 bits par pixel au maximum et-peut trans
un sighal vidéo en bande de base sur des longueurs de cable supérieures‘a, 10 m. En ¢
la GV|F prend en charge la transmission de données audio et la trapsmission de do
utilisateur.

L'interface vidéo gigabit 2 (GVIF2) est une méthode de transmission en bande de bas
les informations vidéo numériques, qui applique la technologi€ de transmission de do
série. |[Dans la transmission en aval de TX GVIF2 a RX GVIE2, les données de large
passapte pour informations vidéo (GHDS) et le signal de.commande du dispositif (GLDS
transmis par la méthode du multiplexage temporel. Dans la‘transmission en amont de RX
a TXGVIF2, le signal de commande GLUS est transmis. La transmission en amon
tranerission en aval s'effectuent en duplex intégrak En option, la GVIF2 prend égalem
charge la transmission de données audio et la transmission de données utilisateur.

cteurs
lillage
petite
GA a
mettre
ption,
nnées

b pour
nnées
bande
) sont
GVIF2
et la
bnt en

Egalefnent en option, lorsqu'elles sont associées & une protection des contenus numériques a

large pande passante (HDCP, High-bandwidth Digital Content Protection), les foncti
fonctignnalités standards de la GVIFR répondent a toutes les exigences relatives
transnpission de contenus vidéo protégés d'une source a un écran d'affichage vidéo.

Le prgsent document décrit lesvinterfaces de type GVIF. Il traite de la GVIF2 dans le
principal et I'Annexe A et de la GVIF dans les Annexes B et C.

La GMIF2 présente les'fonctionnalités suivantes:

e transmissionar un cable a paire différentielle torsadée blindée ou un cable coaxial,

o intprface permettant la transmission de contenus vidéo et audio multiples en utilis
myltiplexage temporel,

bns et
a la

corps

ant le

e popsibilité d'utiliser la transmission audio, la communication utilisateur bidirectionnell|e etla

o interface disponible pour la transmission en guirlande (facultatif).

Dans sa norme ARIB STD-B21, I'Association of Radio Industries and Businesses (ARIB)
GVIF et la GVIF2 comme étant des interfaces de sortie vidéo numérique autorisées.

cite la
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INTERFACE VIDEO NUMERIQUE -

INTERFACE VIDEO GIGABIT POUR LES SYSTEMES MULTIMEDIAS

1 Domaine d'application

Le présent document décrit deux interfaces numériques série: l'interface vidéo gigabit (GVIF)
et l'interface vidéo gigabit 2 (GVIF2), qui permettent l'interconnexion de matériels

numeri
vidéo

humériques a grande vitesse pour un usage général et sont bien adaptées aux sy.

de divertissement multimédia pour véhicule.

vidéo

Le présent document spécifie la couche physique de l'interface, notamment les!caractéristiques
de la ljgne de transmission et les caractéristiques électriques des émetteurs’etdes récepteurs.
Les spécifications mécaniques et physiques des connecteurs ne sont pas.incluses.

2 Reférences normatives

Les dgcuments suivants sont cités dans le texte de sorte qu'ils*Constituent, pour tout ou|partie
de leyr contenu, des exigences du présent document, Pour les références datées,|seule
I'éditign citée s'applique. Pour les références non datéess la derniére édition du documgent de
référence s'applique (y compris les éventuels amendements).

UIT-R|BT.601-5, Paramétres de codage en studiode la télévision numérique pour des fgrmats
standards d'image 4:3 (normalisé) et 16:9 (éeraf’ panoramique)

UIT-R|BT.656-5, Interfaces pour les sighaux vidéo numériques en composantes dahs les
systemes de télévision a 525 lignes~et a 625 lignes fonctionnant au niveau 4:2:2|de la
Recommandation UIT-R BT.601

3 Teérmes, définitions et.abréviations

3.1 |Termes et définitions

Pour Ies besoins duNprésent document, les termes et définitions suivants s'appliquent.

L'ISO et I'EC.tiennent a jour des bases de données terminologiques destinées a étre ut|lisées

en nofmalisation, consultables aux adresses suivantes:

° |EC-Electropedia—disponible-a l'adresse hitns://www electronedia oral
Ll Ll L L ~J

e |SO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1.1
DE

signal d'activation d'affichage, selon I'lEC 62315-1

Note 1 a I'article:

3.1.2

HSYNC
signal d'affichage synchrone horizontal, selon I'lEC 62315-1

L'abréviation "DE" est dérivée du terme anglais développé correspondant "display enable".
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3.1.3
VSYNC
signal d'affichage synchrone vertical, selon I'lEC 62315-1

3.1.4

RGB

affichage d'entrée (TX) ou de sortie (RX) de données de couleur rouge, verte, bleue,
I'UIT-R BT.601-5 et I'UIT-R BT.656-5

selon

Note 1 a l'article: L'abréviation "RGB" est dérivée du terme anglais développé correspondant "red, green, blue".

3.1.5

CNTL/AUX
signallen aval défini par I'utilisateur ou signal d'activation audio

3.1.6
P[23:(E

données de signal numérique telles que des données vidéo couleur 24 bits)\par exemple
(TX) gu sortie (RX) de données RGB

3.1.7
GHDS
GVIFZ High bandwidth DownStream

données de contenus en aval de large bande passante du fermat GVIF2

Note 1 |a I'article: L'abréviation "GHDS" est dérivée du termé/anglais développé correspondant "GVIR
bandwidith DownStream".

3.1.8
GLDS
GVIFZ Low bandwidth DownStream

des des signaux de commande enaval de faible bande passante du format GVIF2

Note 1 |& I'article: L'abréviation "GLDS", est dérivée du terme anglais développé correspondant "GVI

GVIFZ Low bandwidth UpStream
données des signauxX de commande en amont de faible bande passante du format GVIF

Note 1 |a I'article; Sk'abréviation "GLUS" est dérivée du terme anglais développé correspondant "GVI
bandwidith UpStream”.

3.1.1

Bntrée

2 High

F2 Low

NJ

F2 Low

RX GVIE

circuit qui regoit le signal serie provenant d'une ligne de transmission a paire blindee, le
et le convertit en signal vidéo paralléle

3.1.11

TX GVIF

circuit qui regoit le signal vidéo paralléle et les sighaux de commande et les code en do
série pour envoyer un signal en pilotant une ligne de transmission a paire blindée

3.1.12

RX GVIF2

circuit qui recgoit le signal série provenant d'un cable a paire torsadée blindée ou d'un
coaxial, le décode et le convertit en signaux vidéo et audio/de commande

écode

nnées

cable
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3.1.13

TX GVIF2

circuit qui regoit les signaux vidéo et audio/de commande, les code en données série et envoie
un signal en pilotant un cable a paire torsadée blindée ou un cable coaxial

3.1.14

LOS

perte de détection de signal, affirmé lorsque le signal d'entrée différentiel au niveau du
récepteur ne peut pas étre regu

Note 1 a l'article: L'abréviation "LOS" est dérivée du terme anglais développé correspondant "loss of signal”.

3.1.15
Front|RX
bloc frontal c6té récepteur

3.1.16
SDA
signallen aval des données série

Note 1 p I'article: L'abréviation "SDA" est dérivée du terme anglais développé correspondant "serial data".

3.1.17
SDATA
signal|des données série de la GVIF2 sur la transmissiondu céble coaxial

3.1.18
SDATAP
signalllatéral de phase positive en aval des données série différentielles

3.1.19
SDATAN
signalllatéral de phase négative en.aval des données série différentielles

3.1.20
REF
signallde référence

3.1.21
REFRQP
signal|positif soufce de courant pour la demande d'horloge de référence du c6té RX

3.1.22
REFRQN
signal negatit source de courant pour la demande d horloge de reference du cote RX

3.1.23
SFTCLK
horloge de pixel pour la capture des données vidéo paralléles par pixel

3.1.24
TDA
signal en aval défini par I'utilisateur pour la transmission de données

Note 1 a l'article: L'abréviation "TDA" est dérivée du terme anglais développé correspondant "transmit data".

3.1.25
Front TX
bloc frontal c6té émetteur
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3.1.26
UDA
signal en amont de données auxiliaires défini par I'utilisateur

Note 1 a l'article: L'abréviation "UDA" est dérivée du terme anglais développé correspondant "user data".

3.1.27
IRQ
courant en mode commun de la demande de référence en amont pour REFRQP/N

3.1.28
VoS

amplitude de tension en mode commun de la demande de référence

3.1.29
VvOD
amplitude de tension différentielle pour SDATAP/N

3.1.30
VvDD
alimentation du c6té de I'émetteur

3.1.31
V_SDATAP
tension asymétrique de SDATAP

3.1.32
V_SDATAN
tension asymétrique de SDATAN

3.1.33
TP1
point d'essai d'une spécification du masque de I'ceil en aval

3.1.34
TP2
point d'essai d'une spégification du masque de I'ceil en amont

3.1.35
tensign différentielle normalisée
tensioh du point)de sortie de I'émetteur

3.1.36

ul
intervalle d'unité de temps normalisé du point de sortie de I'émetteur

Note 1 a l'article: L'abréviation "UI" est dérivée du terme anglais développé correspondant "unit interval".

3.1.37
WSYNC
signal synchronisé en mot

3.2 Abréviations

AC alternating current (courant alternatif)
DC direct current (courant continu)
EMI electro-magnetic interference (brouillage électromagnétique)

GVIF  Gigabit Video InterFace (interface vidéo gigabit)
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high-bandwidth digital content protection (protection des contenus numériques a large
bande passante)

least significant bit (bit de poids faible)

low voltage differential signaling (signalisation différentielle & basse tension)

most significant bit (bit de poids fort)

pseudo random binary sequence (séquence binaire pseudo-aléatoire)

4 Architecture

La G

générg

La lig
qui es
la lign

Le blin
et du

ne de transmission de la GVIF2 est un cdble a paire torsadée blindée\d'impé
caractéristique différentielle Z0_diff ou un céble coaxial d'impédance caractéristique Z0}|

t connecté a RX GVIF2 et a TX GVIF2, avec condensateur de codupltage en ¢
alternatif et résistance de terminaison a haute fréquence (voir Figure 1)..Le trajet du sig

b de transmission de la GVIF2 est isolé de TX GVIF2 et de RX GVF2 en courant c(

dage de la ligne de transmission de la GVIF2 est connecté a la terre (GND) du cirg
Circuit RX.
Cas d’une ligne de transmission coaxiale
g _Ligne de transmission J,
X ! RX
' SDATA  SHIELD |
1 1 1 1 1 1 1 1
Emett : - : : : : Do : Emett
metteur metteur
/récepteur [ 1 '_:'¢= 1 |$'_"| 1 | /récepteur
: : : :
1 1 ® . 1 1
1 Céble coaxial 1
: : : : ZO_coax =300 1 1 1 :

terminaison de 50 Q 1

1 . .
| N ronnecteur Connecteuf ! ' terminaison de 50 Q

Condensateurde couplage Condensateur de couplage

en courant alternatif en courant alternatif

Cas d’une ligne de transmission a paire torsadée blindée

f Ligne de transmission
SDATAP SHIELD

—
3 x

Efnetteur
/récepteur

i L = Emetteur
/récepteur

uvelle

dance
| coax,
burant
hal de
ntinu.
uit TX

terminaison de

[
SDATAN '
™1

1
1

1

L&'i;_rm_l_ Céble a paire _:.m_'_'h'fjl
. . . 1

N i torsadée blindée | L "

1

1o 1 Zy girr =100 Q 1 1o

1 1 1 1 . .
50 Q terminaison de 50 Q
I I Connecteur Connecteur o1

Condensateur de couplage Condensateur de couplage

en courant alternatif en courant alternatif IEC

Reproduit, avec des modifications, de JEITA CP-6101B, Figure 3-4, avec la permission de JEITA.

Figure 1 — Architecture de la GVIF2
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5 Caractéristiques électriques

5.1

Généralités

Les spécifications en courant alternatif décrites ci-dessous doivent étre satisfaites. Il n'existe
pas de spécifications en courant continu pour la GVIF2, car I'architecture de transmission de la
GVIF2 est un couplage complet en courant alternatif.

5.2

Spécifications électriques en courant alternatif

Les spécifications électriques en courant alternatif du co6té émetteur et du c6té récepteur

figure pt-danste—Tableaut—a-définition-desniveaw—de-tension-est-indiquee—atatigure 2. La
Figurg 3 et la Figure 4 montrent une spécification du masque de I'eeil en aval au TR\ et une
spéciflcation du masque de I'ceil en amont au TP2 de la GVIF2.
Tableau 1 — Spécifications électriques en courant alternatif de la.GVIF2
Débit binaire en aval Débit binaire en gmont
Fdownstream_1 Fdownstream_2 Fdownstream_3 Fupstream
Gbit/s Gbit/s Gbit/s Mbit/s
Mipimum 2,16 3,24 4,32 9,0
Makimum 2,4 3,6 4,8 10,0
Fupstream = Fdownstream) 1/240
ou Fupstream = Fdownstream_2/360
ou Fupstream = Fdownstream_3/480
Reproduit, avec des modifications, de JEITA CP-6101B,\Tableau 4-6, avec la permission de JEITA.

Tension d

Reprod

Transmission a paire torsadée blindée Transmission coaxiale

DATAN = = = \ pomm——- N —0 e ——————— mmm——- " P
"] A 1 [N . - ! 1 )

terminaison — -~ —f - — = f i Tension de terminaison — . f— . — = hm o
I, A 9. WA ! b 1

10 1 - JSSY b S VR S SDATA J . )

SDATA-Tension de terminaison

- OV F\ _______________ /_T

it de JEITANCP-6101B, Figure 4-3, avec la permission de JEITA.

PBDATAP-SDATAN
OV iimiimn

Figure 2 — Définition des niveaux de la GVIF2

IEC
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Céable a paire torsadée blindée Céble coaxial

Ul 0,15U1 0,5Vl O,SSUI 1Ul oul 0,15U1 0,5Ul O,8SUI A 1Ul
HPF :f, =20 MHz CDR 2¢ ordre, OJTF 7 MHz, £{=0,7 \/
2 IEC

q/b‘

-

Reprodpit de JEITA CP-6101B, Figure 4-4, avec la permission de JEITA. (l/

Figure 3 — Masque de I'eil en aval de la GVIF2 (ay_bﬁ%)

éakle coaxial

Cable a paire torsadée blindée

T
[EQUpENRY [N, SpSy pp—

opI 0,2U1 0,5Vl 0,8&@ 1UI oul 0,2Vl 0,5Ul 0,8Ul 1UI
LPF :f@h'o MHz CDR 2€ ordre, OJTF 5,6 kHz, ¢=0,7

C)\\ IEC
Reprodpit de JEITA CP-6101®gﬁre 4-5, avec la permission de JEITA.

H&@q — Masque de I'ceil en amont de la GVIF2 (au TP2)

6 Front OQ~

6.1.1 {éﬂéralités
N

Le schéma fonctionnel frontal de la GVIF2 est présenté a la Figure 5.
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Cas d’une transmission a paire torsadée blindée

Récepteur : :
en amont :L . H
LPF : :

O-[ LPF 'D(:)::::::::::)CI ,
1 —

Récepteur
en aval

Pilote en
aval Pilote en

amont

»

{ Front TX : ! Front RX
Récepteur Ft_‘ : :

* enamont ¥ @ : :

: LPF : e | =L

: {— L il :

: ¢—— : i

Récepteur
en aval

Pilote en : : :} Pilote en

aval : P amont

Reprodpit de JEITA CP-6101B, Figure 5-2, avec la permis§ion de JEITA.

Figure 5 — Schéma fonctionnel frontal de la GVIF2

6.1.2 Front TX

Le fropt TX de la GVIF2 est constitué de condensateurs de couplage en courant alterngtif, de
résistgnces de terminaison, d/un-pilote en aval, d'un récepteur en amont et de connecteuts. Les
résistances de terminaison, €n tant que charge du courant différentiel du pilote en aval,
génerent la tension de signal en aval et deviennent la terminaison a haute fréquence de la ligne
de trapsmission. Le ré¢epteur en amont reproduit les données extraites par le filire pasge-bas
(LPF, Jow pass filter)\du signal en amont transmis par RX.

6.1.3 FrontRX

Le fropt RX de la GVIF2 est constitué de condensateurs de couplage en courant alterngtif, de
résistanc€s de terminaison, d'un récepteur en aval et d'un pilote en amont. Le réceptg¢ur en
aval r pludu;t :UO dunlléco du O;HIIG: A\l | ava: qu; OUIIt tIGIIOIII;OUO |Jal TX Ut UAtla;tUO |JGI : filtre
passe-haut (HPF, high pass filter), constitué des condensateurs de couplage en courant
alternatif et des résistances de terminaison. Le pilote en amont conduit le signal en amont
jusqu'a la ligne de transmission via le LPF. Le signal en amont est en synchronisation de
fréquence avec le signal en aval et le débit de transmission, proportionnel au débit en aval, est
de 10 Mbit/s au maximum.

6.1.4 Schéma fonctionnel de configuration

Le signal en aval est codé en GHDS et GLDS dans le code en aval. Le débit de transmission
doit étre sélectionné parmi les débits de 2,4 Gbit/s, 3,6 Gbit/s ou 4,8 Gbit/s en fonction de la
bande passante requise pour les GHDS.

Les GHDS doivent étre réglées par un multiplexage temporel dans les unités DATA SLOT.
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Les GHDS peuvent utiliser la transmission de contenus vidéo (et audio) multiples (facultatif,
voir Annexe A).

Le signal en amont doit étre codé en GLUS dans le code en amont.
L'amont et I'aval doivent étre transmis simultanément (duplex intégral) par division de fréquence.

Le mappage des données du schéma fonctionnel de configuration de la GVIF2 est représenté
a la Figure 6.

DONNEES T | DONNEES
D'IMAGES & - En aval -, DIMAGES &
HORLOGE ——Ip—\‘—b 2,4/3,6/4,8 [Gbps] —’,’—‘—b HORLQGE
DONNEES AUDIO | ! —'[> o | ! DONNEESAUPIO
4 HORLOGE ———— MUX MSX ————>{&HORLOGE
DONNEES DE Ty " . /DONNEES DH
COMMANDE ————»| ——<——2» COMMANDE §N
EN AVAL e ’>:\ AVAL
DONNEES DE +—— <] En amont = T DONNEES D§
COMMANDE N Max. 10 [Mbps] N COMMANDE
EN AMONT EN AMONT IEC

Reprodpit de JEITA CP-6101B, Figure 3-2, avec la permission de JEITA.

Figufre 6 — Mappage des données du schéma fonctionnel de configuration de la GVIF2

6.1.5 Mappage des données
6.1.5. Mappage des données RGB888pour GHDS

Les dpnnées RGB888 et les signauxideé synchronisation VSYNC/HSYNC/DE doiverjt étre
mappés en GHDS, comme indiqué a Ja Figure 7.

VSYNc?fI i f/ | (/// ((//

HSYNC L] L
“ -
ooy

/

MSB GHDS bit map LSB
23 222120191817 16 151413121110 9 8 7 6 5 4|3 2 1 0 \H/p:NZC:
P!
Le blanc ol VSYNC/HSYNC/DE change [ R Y e O T e S T ) e P T
N . e - VSY!
Le blanc ou le prochain est constitué des pixels _ 1 | 1 | 1 IDElDEIDEIDnIDnan Imscvlmsc\anIHnlp:‘scvmch \;‘sglvnlvnl\ascv PESEY:::

effectifs
DEDn

naveiane [N 5 T+ 1T+ [+ [ [ o [ [ G e [ [ 5]
Pixels d'indication  [P23P23P21P2dP 1P 18P 1P 16P 18P 14 13P12°11P10]Pe P8 | P7]Pe| Ps[Pa P3[P2]P 1] Po]

_ : Les bits de remplissage rouge sont convertis en code K, les autres bits
sont convertis en code D IEC

Reproduit de JEITA CP-6101B, Figure 8-3, avec la permission de JEITA.

Figure 7 — Mappage des données RGB888 de la GVIF2
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6.1.5.2

— 53 —

Mappage du contenu pour d'autres formats (facultatif)

MAINDATA, MAINCTRL, SUBDATA peuvent étre mappés en GHDS suivant l'accord de
coordination entre TX GVIF2 et RX GVIF2, comme indiqué a la Figure 8. Le mappage des
données vidéo pixel MAINDATA, des signaux de synchronisation vidéo en MAINCTRL et des
signaux audio (facultatif) en SUBDATA est recommandé.

MSB

GHDS bit map
23222120 19(18 17 16 15 14{13 121110 9|8 7 6 5 4|3 2 1 0

LSB

MAINDATA<23:0>

[1T1]1]e]o] -]

MAINCTRL<17:0>

Le blanc qui a les SUBDATA | IEHIRN T+ 1]

SUBDATA<15:0>

NULL qui a les SUBDATA | EEEISHIRN o [o ] 1]

SUBDATA<15:0>

Le blanc qui n’a pas les SUBDATA _ 0 | 1 | 0 |

X

NULL qui n'a pas les SUBDATA [ ENISHIRN o Jo [ o]

X

_ convertis en code D

Reprod

it de JEITA CP-6101B, Figure 8-4, avec la permission de JEITA.

: Les bits de remplissage rouge sont convertis en code K} lés autres bits sont

IEC|

Higure 8 — Mappage des données de contenus généraux de la GVIF2 (facultatif

Les signaux de communication bidirectionnelle entre TX GVIF2 et RX GVIF2 tels que
peuvept étre mappés en GLDS et GLUS (facultatif).

Le m3

ppage des données de certification HDMI (HDCP) en SUBDATA, GLDS, GLUS

UART

bt une

éala

partie|[de GHDS est recommandé (facultatif).
7 Liaison d'état de transition
Le schéma fonctionnel des états de transition de TX GVIF2 et de RX GVIF2 est présen
Figurg 9.
Perte en amont ou détection erreur
Activation
X 600us 200pis 200 ps
/ 7‘\},—""’77 T « Vd } ' B “y
< Send Wait Receiver| Send Communication
Efat TX GVIF2 Idle REF upstream | training [WSYNC de DONNEES
7 Detection
' signal en
: . amont
Détection
signal en
aval ¥
- Wait Receiver Send Align Communication
Etat RX GVIF2 idie |y, nstream training wsYNC | word | de DONNEES
\ - N A o
Activation Ams 200 Ms 2&)6-;1
RX

Perte en aval ou détection erreur

Reproduit de JEITA CP-6101B, Figure C-1, avec la permission de JEITA.

Figure 9 — Schéma fonctionnel des états de transition de la GVIF2

IEC
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Dans TX GVIF2 connecté a RX GVIF2, il existe plusieurs états, dont un état sans signal en aval
(Idle), des états transmettant un signal REF (Send REF, Wait Upstream, Receiver Training), un
état transmettant un signal SYNC (Send WSYNC) et un état de transmission en aval normal.
Alors qu'il doit passer de "Idle" a "Send REF" lorsque le circuit TX est activé et de "Wait
Upstream" a "Receiver Training" lorsque le signal en amont est détecté, les autres transitions
doivent impérativement s'effectuer dans l'intervalle de temps spécifié. Si le signal en amont
n'est pas détecté dans |'état de transmission en aval normal ou si une erreur est détectée dans
le signal en amont, il doit passer a "Idle".

Dans RX GVIF2 connecté a TX GVIF2, il existe plusieurs états, dont un état sans signal en
amont (ldle, Wait Downstream, Receiver Training), des états transmettant un signal SYNC
(Send WSYNC Align Waord) et un état de transmission en amont normal Alors qu'il doit passer
de "ldle" a "Wait Downstream" lorsque le circuit RX est activé et de "Wait Downstrepm" a
"Rece|ver Training" lorsque le signal en aval est détecté, les autres transitiohs, doivent
impérativement s'effectuer dans l'intervalle de temps spécifié. Si le signal en aval n'ept pas
détecté dans I'état de transmission en amont normal ou si une erreur est détectée'dans le|signal
en aval, il doit passer a "ldle".

La softie des signaux REF et WSYNC en aval provenant de TX GVIF2.doit étre les GHDS et
GLDS|codés (voir Figure 10).

GHDS GLDS
r
MSB LSB

4
2322212019/1817 16 1514|1312 11 10{9'8 7 6 5 4|3 2 1 0

REF [1[1]ofofo1[1]ofofo]1[1]a]ofo][1][1][o]o]o][1[1][0]0]0]

wsyncsioto) [ o> [ [ Jo o[t [1Jo 1] 1]o]x]
]

wslyNc(autres) [ 1[1]o]o]of[1]1]o]ole[1]{1[ofo]o|1]{1]ofofo]1][1]0]0]x]

_ : Les bits de remplissage rouge sont convertis en code K, les autres bits sont
convertis en code D

(Note) Le DATA:-SLOT ou le slot 0 est transmis en premier dans le DATA-FRAME
IEC

Reprodpit de JEITA CP-6101B Figure C-2, avec la permission de JEITA.

Figure 10 — Signhaux REF et WSYNC de la GVIF2 en aval

La softie du signal WSYNC en amont provenant de RX GVIF2 doit étre les GLUS codép (voir
Figurg 11),

GLUS

r Al

MSB LSB

39-35 34-30 29-25 24-20 19-15 14-10 9-5 4-0

WSYNC _ 00000 | 00000 | 00000 | ooooo | ooooo | ooooo |

: Les bits de remplissage rouge sont convertis en code K, les
autres bits sont convertis en code D

IEC

Reproduit de JEITA CP-6101B, Figure C-3, avec la permission de JEITA.

Figure 11 — Signal WSYNC en amont
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