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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 international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition 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 dealt 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 Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content 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 order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
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 conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users 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 experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 62889:2015. A vertical bar appears in the margin
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
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.

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.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its 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
is optimized for small size and low weight. GVIF supports display resolutions ranging from
WQVGA through WUXGA with a maximum of 24 bits per pixel colour video data, and can
transmit a baseband video signal over cable lengths over 10 m. Optionally, GVIF supports audio
data transmission and user data transmission.

Gigabit Video InterFace 2(GVIF2) is a baseband transmission method for digital video
information that applies serial data transmission technology. In the downstream transmission
from GVIF2 TX to GVIF2 RX, the high-bandwidth data for video information (GHDS) and the
device control signal (GLDS) are transmitted by using the time-division multiplexing method. In
the upstream transmission from GVIF2 RX to GVIF2 TX, the control signal GLUS is transmitted.
The upstream transmission and downstream transmission occur in full duplex. Optionally,
GVIF2 also supports audio data transmission and user data transmission.

Also optionally, when paired with high-bandwidth-data digital content protection (HDCP), the
GVIF's standard functions and features address all of the requirements for delivering content-
protected video from a source to a video display monitor.

This document describes the GVIF family that consists of GVIF2 in the main body and Annex A,
and GVIF in Annex B and Annex C.

GVIF2 has the following features:

e transmission by a differential shielded twisted-pair cable or coaxial cable,
e to enable multiple video and audio content transmission using time-division multiplexing,

e possibility to use audio transmission, bi-direction user communication, and HDCP (high-
bandwidth digital content protection) technology (optional),

e availability for daisy chain transmission (optional).

The Association of Radio Industries and Businesses (ARIB) refers to GVIF and GVIF2 in its
standard ARIB STD-B21 as being authorized digital video output interfaces.
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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
Gigabit Video InterFace2 (GVIF2), for the interconnection of digital video equipment. GVIF and
GVIF2 are primarily intended to carry high-speed digital video data for general usage and are
well suited for multimedia entertainment systems in a vehicle.

This document specifies the physical layer of the interface, including transmission line
characteristics and electrical characteristics of transmitters and receivers. Mechanical and
physical specifications of connectors are not included.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

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

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

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

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

3.11
DE
display enable signal given in IEC 62315-1

3.1.2
HSYNC
display horizontal synchronous signal given in IEC 62315-1

3.1.3
VSYNC
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]

digital signal data such as 24-bit colour video data, for example RGB-erYJ{Cbh)}\/{Cr)} data
input (TX) or output (RX)

3.1.7

GHDS

GVIF2 High bandwidth DownStream

high-bandwidth downstream content data of the GVIF2 format

3.1.8

GLDS

GVIF2 Low bandwidth DownStream

low-bandwidth downstream control signal data of the GVIF2 format

3.1.9

GLUS

GVIF2 Low bandwidth UpStream

low-bandwidth 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

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

3.1.11

GVIF TX

circuit that receives the parallel video signal; and the control signals, and encodes them into |
serial data to 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 Documents

Document Sharing Hub

Full document details: IEC 62889 2024 RLV


http://www.avadocuments.com/doc/iec-62889-2024-rlv
http://www.avadocuments.com/doc/iec-62889-2024-rlv

-10 - IEC 62889:2024 RLV © IEC 2024

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-stream positive-phase side signal of the differential serial data

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

3.1.20
REF
reference signal

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

3.1.22
REFRQN
| current source negative signal for reference clock request from RX side-as-wellas REFRQP

3.1.23

SFTCLK

pixel-clock

pixel clock for capture of the parallel video data per pixel
3.1.24

TDA
transmit data down-stream user-defined signal

3.1.25
TX front-end
front-end block 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

3.1.32
V_SDATAN
single-ended voltage of SDATAN

3.1.33
TP1

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

3.1.34
TP2
test point of an upstream eye mask specification

3.1.35
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 synchronized 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 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 chgracteristic
impedance Z0_diff or a coaxial cable with the characteristic impedance ZQ c euments
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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.

In the case of coaxial transmission line

\ Transmission line )
SDATA  SHIELD

X

Transmitter
/receiver

Transmitter
/receiver

g

Coaxial cable
=50Q

1
1
1
1
1
1
1
! Z
1 0_coax
1

1

50 Q termination 1 50 Q termination

Connector Connector

AC coupled capacitor AC coupled capacitor

In the case of shielded twisted-pair transmission line

Transmission line

|

X : SDATAP  SHIELD
1 X 1 [ 1
Transmitter [ L e s w— Lo L ' | Transmitter

/receiver U RTTERT, Y q v S ! [ ] /receiver

1 1 1 1

! SDATAN l| ! 1

1 1 1 1

! Shielded 1 1 1

X wisted-pair cable |~ | | :

1 ZO_diff =100 Q 1 1 1 I

. . 1 1 ] . .
50 Q termination 1 Connector Connector 1 50 Q termination
AC coupled capacitor AC coupled capacitor

IEC

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

Figure 1 — Architecture of the GVIF2

5 Electrical characteristics

5.1 General

AC specifications described in below shall be satisfied. GVIF2 does not specify 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.

Shielded twisted pair transmission Coaxial transmission
SDATAN === L Znnnt ¥ i I v F A oo &Y
Termination voltage — -+ —f-—--—-- g ‘ ——————————————— 1— - Termination voltage — - j— .. —..— I“ ............... ;’l- .............. —, -
' 1\
SDATAP mcmmmmed s e e S Mmoo e ) SDATA J . J \

SDATA-Termination voltage

SDATAP-SDATAN
OVeimiomodom A2 R -

IEC
Reproduced from JEITA CP-6101B, Figure 4-3, with permission from JEITA.
Figure 2 — Level definition of GVIF2
Shielded twisted pair cable Coaxial cable
1 1 1 1 ] 1 1 I 1
1 1 1 1 1 1 1 ] 1
1 1 1 1 ] 1 1 I ]
1 1 1 1 1 1 1 ] 1)
02V bomnnm- bmmmmmmme e oo 4 01Vimnamae bmmmmm e e oo n demeeee )
' 1 1 1 1 | 1
0V bt------ ; . 0V F------ " 1- - - :
: 1 1 | 1 ] 1
\ 1 1 I 1 ] 1
02V p----a- et St 1 ~0,1VE=====- et St CL A====== ]
H 1 [ 1 1 ] 1
' 1 1 1 1 | 1
\ 1 1 ] 1 ] 1
oul 0,15UlI 0,5Ul 0,85Ul  1UlI oul 0,15Ul 0,5Ul 0,85Ul  1UI
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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Shielded twisted-pair cable Coaxial cable

oul 0,2U1 0,5Ul 0,8.UI 1Ul oul 0,2Ul 0,5Ul O,BUI 1Ul
LPF :f,= 10 MHz CDR 2" order, OJTF 5,6 kHz, ¢=0,7
IEC

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

Figure 4 — GVIF2 upstream eye mask (at TP2)

6 Front-end

6.1.1 General

The front-end block diagram of GVIF2 is shown in Figure 5.

In case of shielded twisted-pair transmission

CCLLAALELA LI LR EE LRI L LI evTTTIIIIsEsE RN S TSR R R,

TX Front-end #RX Front-end
Upstream
receiver
LPF
a LPF} m

Downstream
receiver

+_
+_

L L L L L EEEE TN
*ssssssssssssnsssnnsqeasfannnnnnnnnnnt

Downstream
driver Upstream
FI driver
- 0 e 0
tassssssssssssssssssssansansnas Gssssssssssssssssssssasssasssasssananad

In case of coaxial transmission

ROLLLILELEEEEEEL LI LLEER LT ELEN RULLLL AL L L L L LI LI LT TN

TX Front-end ¢ RX Front-end

Upstream
receiver
— -Cl>

a LPF
O~ LPF |
L] J:b_ Downstream

o

|

[]

seassssnsnnnnnas®

receiver
Downstream :} Upstream
driver driver

4

L »
A EEEEsssssSSSSEEEEEEEEEEEEES

“sssssssssssssssssssssssssnsnnsnnnnas®

+

-
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 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 RX.

6.1.3 RX Front-end

The GVIF2 RX front end consists of AC coupling capacitors, termination resistors, a
downstream receiver and an upstream driver. The downstream receiver reproduces the data
from the downstream signal which is transmitted from the TX and extracted by the high-pass
filter (HPF), which consists of the AC coupling capacitors and the termination resistors. The
upstream driver drives the upstream signal to the transmission line via the LPF. The upstream
signal is in frequency synchronization with the downstream signal, and the transmitted rate is
10 Mbit/s at maximum, which is proportional to the downstream rate.

6.1.4 Configuration block diagram

Downstream signal is GHDS and GLDS encoded in the downstream code, and the transmission
rate shall be selected from 2,4 Gbit/s, 3,6 Gbit/s, or 4,8 Gbit/s according to the bandwidth
required for GHDS.

GHDS shall be set by a time-division multiplexing in DATA SLOT units.
GHDS may use multiple video (and audio) contents transmission (optional, see Annex A).
Upstream signal shall be GLUS-encoded in upstream code.

Upstream and downstream shall be transmitted simultaneously (full duplex) by frequency
division.

The GVIF2 configuration block diagram data mapping is shown in Figure 6.

osc PLL
PICTURE ,‘\ Downstream ,”v _ PICTURE
DATA&CLOCK — | | | 2,4/3,6/4,8 [Gbps] . ' DATA&CLOCK
] ]
AUDIO ! |D De || AupIO
DATA & CLOCK o MUX MUX | ~-” DATA & CLOCK
DOWNSTREAM . ! ' _ DOWNSTREAM
CONTROLDATA <./ .7 CONTROL DATA
UPSTREAM . /"7y y "\ UPSTREAM

CONTROL DATA™ | Upstream \ , CONTROL DATA

hid Max. 10 [Mbps] e
IEC

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

Figure 6 — GVIF2 configuration block diagram Data mapping

6.1.5 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.
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VSYNC | |
HSYNC L L

DE
P<23:0>
MSB GHDS bit map LSB
23222120 191817 16 15141312 1110 9|8 7 6 5 4.3 2 1 0 \F"P%
p
The blank where VSYNG/HSYNG/DE changes | RMNMIIONIR ' | ' ] 0 [or[or[De[DEDEPEHp[HRf [ Helve Ve e[ Ve]  DpDE
SYv,
The blank where next is the effective pixels — 1|1 |1 [pE|DERE[Pnfon|on [ [Hn[Hn| W T [\ [vn[vn[i] e H:

Other blank _011 [ Do o Do o Do o Do o o [ [ [ Ix [ ] x x|
Indication pixels  [P2dP22P24P2dP19P 18P 17P 16P 19P14P 13P 1P 11P10Ps| P8 [P7[Pe| P5[P4 P [P2[P1[Po]

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

IEC

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

Figure 7 — GVIF2 RGB888 data mapping

6.1.5.2 Mapping of content for other formats (optional)

MAINDATA, MAINCTRL, SUBDATA can be mapped into GHDS following the agreement of
coordination between GVIF2 TX and GVIF2 RX, as shown in Figure 8. It is recommended that
video pixel data be mapped into MAINDATA, video synchronization signals be mapped into
MAINCTRL, and audio signals (optional) be mapped into SUBDATA.

MSB GHDS bit map LsSB
23 22 21 2019|18 17 16 15 14|13 12 11 10 9|8 765 4‘3 210

MAINDATA<23:0> |
I I I

1] MAINCTRL<17:0> |

The blank which has SUBDATA o[1]1] l SUB||3ATA<15:0> l |
NULL which has SUBDATA ofof1] I SUBIIDATA<15:0> l |
Blank not to have SUBDATA o[1]0] l l X | |
NULL not to have SUBDATA ofofo] I I x : |

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

Reproduced 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

X
enable 600 ps 200 us 200 ps
O
Send Wait Receiver| Send DATA
GVIF2 TX state Idle REF upstream | training JWSYNC| communication
1 VDetect
i | upstream
“, signal
Detect * J
downstream 7
signalf\:' \
Wait Receiver Send Align DATA
GVIF2 RX state Idle downstream training WSYNC | word communication
% —
RX 1ms 200 ys 200 ps

enable

Lost downstream or error detect

IEC

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

Figure 9 — Transaction state diagram of GVIF2

In the GVIF2 TX connected to the GVIF2 RX, there are several states including a state without
down-stream signal (ldle), states transmitting a REF signal (Send REF, Wait Upstream,
Receiver Training), a state transmitting a SYNC signal (Send WSYNC), and a normal
downstream transmission state. While it shall transit from Idle to Send REF when the TX circuit
is activated, and shall transit from Wait Upstream to Receiver Training when the upstream signal
is detected, the other transitions shall occur unconditionally in the specified time. If the
upstream signal is not detected in the normal downstream transmission state or an error is
detected in the upstream signal, it shall transit to Idle.

In the GVIF2 RX connected to the GVIF2 TX, there are several states, including a state without
upstream signal (Idle, Wait Downstream, Receiver Training), states transmitting a SYNC signal
(Send WSYNC, Align Word), and a normal upstream transmission state. While it shall transit
from Idle to Waite Downstream when the RX circuit is activated, and shall transit from Wait
Downstream to Receiver Training when the down-stream signal is detected, the other
transitions shall occur unconditionally in the specified time. If the downstream signal is not
detected in the normal upstream transmission state, or an error is detected in the down-stream
signal, it shall transit to Idle.

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]

wsyncioto) | o [ [ [ oot 1] Jo[1*]1]o x]

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

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

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

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

Figure 10 — REF and WSYNC signals of GVIF2 downstream

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

GLUS

L4 Al

MSB LSB

390-35 34-30 20-25 24-20 19-15 14-10 9-5  4-0
WSYNC _ 00000 | 00000 | ooooo | ooooo | ooooo | ooooo |

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

IEC

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

Figure 11 — WSYNC signal of upstream

8 Protocol

8.1 Downstream encoder
8.1.1 General

The downstream encoder shall perform operations of GHDS and GLDS concatenation,
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.01 00001 011101 100010 D.17 10001 100011
D.02 00010 101101 010010 D.18 10010 010011
D.03 00011 110001 D.19 10011 110010
D.04 00100 110101 001010 D.20 10100 001011
D.05 00101 101001 D.21 10101 101010
D.06 00110 011001 D.22 10110 011010
D.07 00111 111000 000111 D.23 10111 111010 000101
D.08 01000 111001 000110 D.24 11000 110011 001100
D.09 01001 100101 D.25 11001 100110
D.10 01010 010101 D.26 11010 010110
D.11 01011 110100 D.27 11011 110110 001001
D.12 01100 001101 D.28 11100 001110
D.13 01101 101100 D.29 11101 101110 010001
D.14 01110 011100 D.30 11110 011110 100001
D.15 01111 010111 101000 D.31 11111 101011 010100
K.28 11100 001111 110000
Reproduced from JEITA CP-6101B, Table D.1-1, with permission from JEITA.

Joint GHDS 25bit-word 25bit-word 25bit-word
and GLDS L GHDS G
ooo [ITTTTITTTTTTTT T T I T TP T T T I T T I T T T RTITTTTITTITITTIITTIIITII 000
D-CODE K-CODE D-CODE D-CODE
Remove g ( [ ’
K-Code ) ./ /
lI[lIIIIIIIIlIIIlIIIIIIII]IIIII[IIII]IIIIIIII[IIIIIII[IIIIHIIIII]‘
Scramble‘
INEENNENENENNNRENNNNNENNNNENENNENNNNNERNNANENENNNNNNNENNENERNEN
Insert ) N\ \ \
~ ! | |
K-code ooo [[[TIITTIIRTITTARTVTATTTARTIPTT I TN TTT AT TPTIT T TNTTT IITIaITIqTli{ITIII(I]) 000
) J ] J J | 5B | 5B ' ) | | L
- . / j;“‘ ‘ | lll \
5B6B - / / / [ \
o000 [=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 ?belg-ments
reverse conversion, descrambling, and GHDS/GLDS decomposition, as showr in Figure 13.
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GHDS/GLDS
separation

25bit-word )
GHDS GLDS

ARNRNRRRRRRR RN RRARN R

25bit-word 25bit-word

C ooo0

D-CODE K-CODE D-CODE D-CODE
Insert L ’ ’
K-CODE N\, \/ / /
EINNENRRNNNNNNRNNNNRNAN IIIIIIIIIIIIIII\II‘IIIIIIIIIIIIIIIIIIIIIII‘
Descramblec
[INENNNEENNENENNENREENNENNNNNNNNN NN NEENENENNNNENENNNNNANNNNN NN
Remove s \
K-CODE 3
ooco [ L[ [TTTTVIRTITIRTTTRITTVRTTORTTOIRTAlT I I AT I TITITIqTIqIIT I (I] coe

/

coo
IEC

K-CODE D-CODE

Reproduced 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 GLUS2,
updated twice, and 1-bit length GLUS3, GLUS4, GLUS5 and CHK (checksum), updated once,
for every 4,8 ys. The GLUS data shall be compiled as shown in the Figure 14 to generate a 40-
bit GLUS word.

GLUS0<3:0>
///// /,/ \ == —
//'/ / \ H“‘“—--;_\_- —

- \ . — T
/ //'/ '// “\\ H“““—-.;__\__h_ -__""-»-_\________
‘“\\h______---“-\:_:‘_‘_'_'______f-“-M::_'“"___ ~ /_../"’/ _
GLUS1 GLUS2 GLUS3 GLUS4 GLUSS CHK
MSB 40bit GLUS WORD LS%

IEC

Reproduced from JEITA 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 li =
“T— Transmission line = : Transmission line  —
™ :‘ SDATAP SHIELD': RX X . I, SDATA SHELD} , RX
- ! 1oyl [ ! - - | P N [ ] -
Transmltter 1 Bl P————— ekl H Transmltter Transmltter ' [ T ! ! ! Transmlﬁer
Ireceiver fuk i - " i /receiver Ireceiver | 1 ¢ |¢ 1 T 1| /receiver
[ [ o 1 ' ot ! i ]
1 g SDATAN [ 1 I o . [ 1
1 g K o i 1 i 1L 1 |Coaxial cable ML 1
! UL Shielded L 4 ' v/ =500 1
| . X ' I ' 0_coax I 1
i 11 igtwisted-paircable ;i ' ¥ >
Zo_gift = 100 Q 50 Q terminati by e by inati
50 Q termination”  + 7' © Comnector  Connector 7’! 50 Q termination ermination Connector  Connector _50 @ termination
- y AC coupled capacitor AC coupled capacitor
AC coupled capacitor AC coupled capacitor IEC

Reproduced from JEITA CP-6101B, Figure 9-4, with permission from JEITA.
Figure 15 — Test points of GVIF2

The shielded twisted-pair cable and coaxial cable (TP1 to TP2) should meet the S21 template
in Figure 16.

Shielded twisted-pair cable Coaxial cable

S21

-------------------------- -1,6dB

-9,3dB

~18dB fmmmmmmm e e e m e mmmm—————m———m - - -

5 MHz 2,4 MHz 5 MHz 2,4 MHz
Log-frequency Log-frequency IEC

Reproduced from JEITA CP-6101B, Figure 9-5, with permission from JEITA.

Figure 16 — S21 template for GVIF2 transmission line
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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
assigned the required number (fixed number) of DATA SLOTs to each DATA FRAME according
to its content data bandwidth. Content data is packed into a DATA SLOT through data FIFO,
but if the data FIFO is empty, the assigned DATA SLOT is padded with NULL SLOT. In GVIF2
RX, the content to be used for display is extracted from the assigned DATA SLOT and stored
in the data FIFO shown in Figure A.1 and Figure A.2.

By stacking TX and RX of GVIF2 in multiple stages, it is possible to form a daisy chain that
simultaneously transmits multiple contents with a shielded twisted-pair cable or a single coaxial
cable (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.

" GVIF2 TX

z= 100000000000000000000000000 —— sz

LR T TR TR TR T —{Cene o _prs J+{_rie

DATASLOT NULL SLOT GVIF2 downstream

DEC J«{ siP J+{ FE J+
rro —(|00000000000000000DDDOCO00D3s2

A 4

Y
4

GVIF2 RX
vy
IEC

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

Figure A.1 — GVIF2 transmission for single content
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"GVIF2 TX

A-contents Time
e | I I O T e

B-contents 3
DATA

|—{ enc }»{ Pis o FIE

-
DATASLOT  DATASLOT NULL SLOT NULL SLOT GVIF2 downstream
for A-contents for B-contents for A-contents for B-contents

DATA FRME

_

DEC J{ s J+{ FE ]J

A-contents
ik I O
B-contents
sero —— THODOARORORRONNN sx

GVIF2RX )
IEC
Reproduced from JEITA CP-6101B, Figure 3-6, with permission from JEITA.
Figure A.2 — GVIF2 multiplex transmission for multiple contents
Documents

Document Sharing Hub

Full document details: IEC 62889 2024 RLV


http://www.avadocuments.com/doc/iec-62889-2024-rlv
http://www.avadocuments.com/doc/iec-62889-2024-rlv

- 24 — IEC 62889:2024 RLV © 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
voltage signal is transmitted up from the receiver side to the transmitter side through a shielded
twisted differential pair cable.

The shielded twisted-pair transmission line has the characteristic impedance Z, (see

Figure B.1), the line is terminated to VDD by RT of (50 = 15) Q on the transmitter side, and 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)

—

|
| |
| |
RT RT |
| I
SDATAP | [\— — — — _ < :
| l ( &
SDATAN r &\ — — — — — — | c
I \ \
~ Il
| 0 1l
SHIELD | | REFRQN
(GND) | | Zreq (UDAN)
| | L]
| |
o e o J IEC
where

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

Z, s the characteristic 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 are AC coupling capacitors.

SDATAP/SDATAN are the downstream positive and negative phases side signals carrying differential serial data.

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
srelinee (SDATAPI/N)
{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
Minimum 690 VDD - 0,55 VDD - 1,2 -2,0
Typical 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

VOS

___ Differential
ended

VOD

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

Table B.3 — AC electrical specifications of the transmitter

SFTCLK frequency

UDA data rate (upstream)

SFTCLK duty factor

MHz Mbit/s Y%
Minimum 7,6 0,01 40
Maximum 160 2,41 60
A
Transmitter eye mask
1
0,75
S 05
3
°
>
s 025
<
o
£ o
£
2
N -0,25
©
£
2 -05
-0,75
-1 =
0 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 front-end block diagram of GVIF is shown in Figure B.4.

Transmitter side

Transmission line

Receiver side

\ VDD :
1
: : 4 Down stream receiver
H RL < RI | |
SDATAP ! | |
R =y 2 c
SDATAN | S L
= N 1 |
A | 7 - 1
1 | o]
L S 1 _
[
GND
IRQ
i I ke
Down stream driver -~ ~,
7777 / SHIELD []
(GND)
Up-stream receiver A Up-stream driver A

IEC

Reproduced, 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 TX front-end consists of a termination circuit, a downstream driver and an upstream
receiver. The termination circuit consists of 2 resistors RL, and the SDATAP/N differential signal
is pulled up to voltage reference (VDD) with a (50 + 15) Q resistor. The downstream 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 the state
transmitting differential signal with a reference clock, the other is the state transmitting the H-
format word or the C-format word. In the former state, the TX encoder is in the reference clock
output mode and the RX decoder is in the reference clock request mode. In the latter state, the
TX encoder changes into the encoder mode and the RX decoder changes into the decoder
mode. The state transition switching diagram of the encoder and the decoder is shown in
Figure 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
‘____________RIE:R_E(Enﬂ;tN_e____ State3
Transition4 —»; State4
Transition5 State0
IEC
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 when the
RX decodes.
State1 : The RX transmits up the activate signal REFREQ.
Transition2 : The TX transits to the reference clock output mode when the activate signal REFREQ is
detected.
State2 : The TX transmits down the reference clock, and the RX adjusts the internal sampling clock.
Transition3 : The RX transits to the decoder mode after the internal sampling clock adjustment.
State3 : The RX transmits up the inactivate signal REFREQ.
Transition4 : IThe TX transits to the encoder mode when the inactivate signal REFREQ is detected.
State4 : P[23:0] transmits continuously the H/C format word equivalent all zero until the TX transmits
(VSYNX, HSYNC) (1,1) — (1,0) 60 times.
Transition5 : Return to normal when the signal has been transmitted 60 times.

Reproduced, 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).

Transition 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 broadband data and the time mark data are output as a serial signal S led by the MSB after
conversion into a 30-bit length C-format word or H-format word.

The C-format word is used when there is no time mark data transition at the previous pixel clock
cycle, and the H-format word is used when there is/are one or more time mark data transition(s)
at the previous pixel clock cycle (see Figure B.6).

P[23:0] >

HSYNC, VSYNC, DE, X

CNTL, SDA, TDA

SFTCLK
P

P>

>

30b_§ 30b_

- - I

C format word H format word

\/

IEC

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

Figure B.6 — Encoder output diagram

The C-format word consists of the combined six codes of 5 bits which is generated by the 4B/5B
conversion (see Table B.5), braking the broadband data P[23:0] by 4 bits (see Figure B.7).
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Broadband data P

15| - |- |12] 11| - |~ |8 76|54 3|2(1|0
L4 Pidd it
Y Yy 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 A
Y Y Y VY VY VY VY VY VY VY VYYVY VY
109 /8|(7|6(5(4(3|2(1|0
(LSB)
Serial data S IEC
Reproduced 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" "1000" "10010"
"0001" "00110" "1001" "10011"
"0010" "00111" "1010" "10100"
"0011" "01001" "1011" "10101"
"0100" "01010" "1100" "10110"
"0101" "01011" "1101" "11001"
"0110" "01100" "1110" "11010"
"0111" "01101" "1111" "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 a 6-bit
header that indicates the transition state of a time mark (see Figure B.8). The positions of even
numbers of the broadband data P are inverted in the serial data S. The structure of the header
is shown in Table B.6.
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Broadband data P

Bl bl |l

>

L <—>| Invert |<—>-P

(MSB) (LSB)

Serial data S

IEC
Reproduced 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.

Transition between the signals simultaneously among a, b and c shall not be permitted.

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

B.5.3 Decoder
The serial data S that comes from the RX front-end is converted as shown in Figure B.7,
Figure B.8, Table B.5 and 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)

TX
termination
| (100 ©)

oX— :

TX
LSl

Rx
LSl

oot

Connector F
print

Microstrip
line

(50 Q)

-0
)
=
)

Microstrip} Foot | Connector
i line | print |
P (50Q) | i
IEC

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

Figure B.9 — Transmission system

T . —————————————— e ————— - -

N
~N© © © = O

oo K & o O Z(Q)
Ll 1 ' L o

Microstrip Connector Connector

line

Foot | Microstrip
print | line
1

IEC

Reproduced from JEITA CP-6101B, Figure 9-2, with permission from JEITA.

Figure B.10 — Transmission line tolerance impedance

Loss

<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
Documents

Document Sharing Hub

Full document details: IEC 62889 2024 RLV


http://www.avadocuments.com/doc/iec-62889-2024-rlv
http://www.avadocuments.com/doc/iec-62889-2024-rlv

- 34 - IEC 62889:2024 RLV © IEC 2024

Annex-AAnnex C
(informative)

GVIF Multiple link application

C.1 Single-link application example

C.11 Block diagram for single-link transmission

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

Transmitter side 1 | Receiver side
| ! 1 |
I I
| GVIFTX I I GVIFRX |
24 Encoder €COCET | 74
| P[23:0] —— x | | RY =3 P[23:0] |
| \ngzmg—P front-end | | front-end 5 > \"/'?Y(sg DE|
N [— N —— » UE,
| DE 5 > g?g;ﬂ 1T sowmee | g‘r’e“gr’n CNTL/AUX |
| CNTL/AUX —#p> ) } = — ¢ TDA
TDA dLrleer | SDATAN | rezelver — - SFTCLK |
p- | | p- ——p L OS
l SFTCLK —P» stream | REARQH | stream (Signal detect)
Up-stream i i Up-stream
| UDA tona g receiver | ReFRaN driver <H°D§B“:" €«—— UDA
ey ey ——
| 12C — (optional) | | (optional) 12C |
I |

IEC

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

Figure C.1 — Differential single-link block diagram

The downstream transmission signal is the encoded serial P[23:0], HSYNC, VSYNC, DE,
CNTL/AUX, SDA and TDA 30-bit data by the GVIF TX encoder. These data are in all of the
SFTCLK domains, and they can be regenerated by the GVIF RX decoder. The encoder and
decoder perform in accordance with Clause B.5.

The LOS signal output on the receiver side is asserted when GVIF RX receives no differential
signal input or the clock and data recovery circuit in GVIF RX does not generate recovered
SFTCLK (loss of lock).

There are optional functions for downstream and upstream user-defined signal transmissions
with the terminal names CNTL/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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