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GRL-HDMI-CONT Key Features

m Fully automates HDMI 1.4b, 2.0, and 2.1 Source and Sink Physical
Layer and Protocol Testing.

s Connects directly to HDMI plug and receptacle test fixtures.
m Standalone EDID/SCDCS editing software for debugging.

m Emulates Sink EDID and SCDCS registers in Source testing mode.

Reads EDID and SCDCS data of Sink with standalone GUI.

Simulates Hot Plug Detect programmatically.

m Connects to any Windows 7/8 PC or oscilloscope via USB
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Typical Test Setup

4 Typical Test Setup For HDMI Testing )
PC
Oscilloscope
HDMI App | | Sink Testing can be
aaal e e performed with PC

TPA-P Test Fixture

-
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Key Functionalities

m Works as a Source / Sink Emulator

m Source Emulator

Read EDID from Sink DUT

Read SCDCS Register from Sink DUT

Write SCDCS Register to Sink DUT

Read EDID from the Sink DUT and Save it in file

m Sink Emulation
m Emulate Sink EDID
Emulate SCDCS registers
m Software conftrollable Hot plug
Read EDID from File and keep it in EDID registers
m Write binary EDID file intfo the EDID registers
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EDID Editor GUI Features

Source/Sink testing
Mode select

GhL
File Options Utility Help
EDID | SCDCS

HDMI EDID / DDC f SCDCS Controller
Status:

EDID Structure

GRL EDID Editor - F\Others\EDID\Sample HDMI

Read/Write EDID

Programmable
Hot Plug ON/OFF

Sink Testing

Source Testing

Wirite EDID

Read EDID'

Hot Plug Oggi
Hot Plug On

Hot Plug Cff

Bt Block #0
- Header
‘endor and Product |dentification
DID Structure Version & Revision
Easic Display Parameters And Features
olor Characteristics
Established Timings
Standard Timings |dentification 1-8
Deetailed Timing Descriptor
Detailed Timing Descriptor
Display Descriptor
Display Descripior
Extension Flag
Checksum
B Block #1
[t CEA Extension Header
5+ CEA Data Block Collection Video Data
Tag (Video Block)
- Length of Video Data Block
- Wative Bitfor Short Video Descriptor 1
- Short Video Descriptor 1
- Native Bitfor Short Video Descriptor 2
- Short Video Descriptor 2
- Wative Bitfor Short Video Descriptor 3
Short Video Descriptor 3
- Wative Bitfor Short Video Descriptor 4
- Short Video Descriptor 4
Mative Bitfor Short Video Descriptor 5
- Short Video Descriptor 5
- Mative Bitfor Short Video Descriptor &

- Short Video Descriptor &
... Natiie Bitfor Shoct Widaa D rl

F\OthersfEDIDSample HDMI 2.0 EDID.bin

EDID Tree View

Selected Field Data

Tag (Video Block) (0x)

Length of Video Data Block (0x)

Native Bit for Short Video Descriptor 1

5] Wative Bitfor Short Video Descriptor 1

Short Video Descriptor 1 (0x)

Native Bit for Short Video Descriptor 2

5] Mative Bitfor Short Video Descriptor 2

Short Video Descriptor 2 (0x)

Native Bit for Short Video Descriptor 3
5] Wative Bitfor Short Video Descriptor 3

£

02

aF

05

EDID Detailed View
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Byte Information Grid

0X60
0x68
0X70
0xva
0xeo
0X88
0X50
0X38
0XAD
OXAB
0XB0
0XB8
0XCo
0XCa
0XD0
0XD8
OXEDQ
OXE8
0XF0
OXxFa

[} 0o
61 6E | 61 | 73 | 6F | 6E | 69 | 63
20 5 5 0A 00D 00 00 FD =
00 17 3D  OF | B8 | 3C | 00  OA
20 20 20 20 20 20 M 9F
02 03 43 FO  4F 10 05 20
2 M 03 02 07 06 61 5D
5F &6 62 & 23 0O 07 O
77 03 O0C 00 W0 00 B8 3C
2F C8 6A 01 03 M 8 41
o0 16 06 08 00 5 53 00
67 D8 5D C4 00 78 80 03
E2 00 48 E3 05 FF D E3
OF 00 12 o0 | 1D 80 | 18 7
T 16 | 20 | 58 20 25 00 BA
8 21 00 00 | 9E 56 | BE | 00
AD AD AD 29 50 30 20 35
0 BA 88 21 00 00 1A 66
21 5 AA 5 00 | 1E | 30 46
8F 33 | 0D  BAQ 88 21 00 | 0D
1E 00 OO  OODQ OO OO OO B2 3

EDID Binary View



SCDCS GUI Features

Source/Sink testing  Read/Write SCDC  Programmable
Mode select Hot Plug ON/OFF

GRL EDID Editor — [m] x
File Options Utility Help
EDID | SCDCS -
Mode Select SCOCs i Hot Plug O
HDMI EDID / DDC / SCDCS Controller Status- L rode seedt | L= neade | LUE DB
O Sink Testing @ Hot Plug On
\iite SCDCS Read SCDCS
Connected @ Source Testing O Hot Plug OFf
SCDCS Fields Details Byte Information Grid
Sink Version [o
Source Version [o
[FIRSED Update 0x10 0 00 00 00 00 00 00 0
CIFLT_Update ox18 0 [ 00 00 00 00 00 w
EIFLR, Start 0x20 00 00 00 00 00 00 00 00
- 0x28 00 00 00 00 00 00 00 w
Update FI
pesie Feas T 0x30 00 00 00 00 00 00 00 0
EIRR_Test 0x38 [ [ 00 00 00 00 00 o
[E1 CED_Update x40 00 00 00 00 00 00 00 00
0x48 0 0 00 00 00 00 00 w
[El Status_Update
x50 00 00 00 00 00 00 00 00
[E) TMDS_Bit_Clock_Ratio 0x58 00 0 oo oo oo oo 0o o
pECCaR OeeerrmE=ms 0x6D 00 00 00 00 00 00 00 )
= 0x68 o0 o0 [} [} [} [} 00 [}
Serambler Status [0 Scrambling_Status 0X70 00 00 00 00 00 00 00 00 =
0%78 00 00 00 00 00 00 00 w0
Configuration 0X80 00 00 00 00 00 00 00 00
Read Request Enable (Ol RR_Enable 0x88 00 00 00 00 00 00 00 0
FLT no retrain CIFLT _no_retrain %50 00 00 0o 0o 0o 0o 00 0o
FRL Rate Disable FRL v 0x88 o o w w w w 0w o
0XAD 00 00 0 0 0 0 00 00
(e L [ [ [ 00 00 00 00 00 [
O FRL_Max 0XBO 00 00 00 00 00 00 00 w
EIDSC_FRL M 0xB8 00 00 00 00 00 00 00 o
o
- 0xC0 00 00 ] ] ] ] 00 00
[E FLT_no_timeout oxca © © 0 0 0 o0 ®
Source Test Corfiguration Request
xf lo_f X
[=he FFE 0xD0 00 00 00 00 00 00 00
[ TxFFf_Pre_Shoot Only (523 o0 0 L. L. L. L] o0
OXEQ 00 00 00 00 00 00 00
[CT<FAE De Emphasis_Orly ) o o o = = = 5 L
Status Flag v 0XFD 00 00 00 00 00 00 00 -

SCDCS Register Details SCDCS Binary Values
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HDMI Test Utility
(HDMI-CONT Utility.exe

EDID Application

i SCDCTMDS  SCDC FRL

m Open the application

Connection Status : Connected

m |f the EDID Emulator is connected Tes Moce Mg
you can find the status of the . S
S O m e WIC [Short Video Descriptors]
4:2:0 Supported Only VICs
Deep Color: v Get VIC Set VIC
Load Default EDID Reset EDID Firmware Version :GRL_V1.5

Note: This window is applicable for HDMI 1.4, 2.0, and
2.1 Source and Sink Physical Layer and Protocol

Testing.
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Source Test Setup

m Step 1: Click Source Testing

Connection Sta
m Step 2: Click Reset EDID o o s

ink: Te; ug On
(® Source Testing () HotPlug Off

HotPlug

WIC [Short Video Descriptors]

20 Supported Only VICs

Deep Color: i Get VIC Set VIC

Load Default EDID Reset EDID Firmware Yersion :GRL_V1.5
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Source Test Setup

m Step 3 : Click Get VIC

m Step 4: Edit the list of VIC.
Remove all and enter only the
required VICs

m Step 5: If the DUT supports 4:2:0
Enter the specific VICs
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EDID Application

SCDC TMDS  SCDC FRL

Connection Status - Connected

57.16,5.96,101,102.3.2,7.22,1,31,18,13.
20,32,2117,6,93,54 95,58

4:2:0 Supported Only VICs
Ggt VIC Set VIC

Fipgare Version :GRL_V1.5




Source Test Setup

ication — *
= Step é: If the source supports deep o o
CO|OI’ SeleCT a pprOpﬂGTe d eep Connection Status : Connected
C O | OI’ Test Mode HotPlug
(O Sink Testing (®) {FotPiug On !

m This applies to both 4:4:4 and 4:2:0 © Souros Testing © HotPlg OF

v | CS VIC [Short Video Descriptars)
97,16,5,4,96,101,102,3,27.22 1,31,18.15, 94,95
20,32.21,17.6,93,94 95,928
u STe 7. Click “Se-l- V|C” S 4:2:0 Supported Only VICs
p Deep Color: | DC 30 Bits > Get VIC Set VI

m EDID Configuration is complete toadcar 00 | st DD
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Source Test Setup

m Step 8: Set the SCDC sink
version as |

m Step 9: Select Scrambling
status if required

m Step 10: Set the SCDC Values

Note: This window is applicable for HDMI 2.0, and 2.1
Source and Sink Physical Layer and Protocol Testing.
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Connection

EDID Application

Sink Wersion

Scrambling_Status
[OI TMDS._Bit_Clock_Ratio

SCDC TMDS  scDC FRL

Get




Source Test Setup

m Step 11: Set Hot Plug ON

m Source should be able to
read the EDID data and send

the appropriate signal

Note: In the VIC list, only set the required list.
Remove all unwanted VICs

EDID Application
Connection  SCOC TMDS  SCOC FRL

Connection Status : Connected

Test Mode HotPlug
() Sink Testing (®) HotPlug On
(® Source Testing () HotPlug Off

VIC [Short Video Descriptors]

57.16,5.4,96,101,102,2,2,7.22.1,31,13.19,
20,32,21,17,6,93,94,95,98

4:2:0 Supported Only VICs
Deep Color: | DC 30 Bits v Get VIC Set VIC
Load Default EDID Reset EDID Firmware Version :GRL_V1.5
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FRL Mode >

Connection SCDC TMDS  SCDC FF-! // -

Sink Version
LTS . ‘I SCDC Bed0 (Status Flags)
[ ]
FLT R D Chi_Ln1_Locked [ Clock Detected

. . [ECho_Ln0_Locked [ Ch2_Ln2_Locked [O Lane 3 Locked
m Step 1 : Setfsink Version as |

SCDC (31 (Sink Corfiguration)

m Step 2 : Set FLT_No_Timeout to frue | =7 == = ™ -
Tme [ ] BER |

m Step 3 : Set the SCDC values

Valid Flag -
Read Error Count e Error Count -
$:2
LT ° Ln¥_LTP_Req
Ln3 [LTPT vl |_n2|LTP8 V||_n1 ||_TP5 v| Ln0 |LTPG »
m Step 4 : Set FLT_Ready to frue
SCOC O 1{Update Flasgs)

m Step 5 : Set the SCDC values B Betse ECOEUpdse

[ORSED Update [0 Status Update

FLT no Timeout [ Check l [
Note: This window is applicable for HDMI 2.1

Source and Sink Physical Layer and Protocol Testing.
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FRL Mode —

Connection  SCDC TMDS  SCDC FRL

Sink Version
LTS : 3 SCDC (40 (Status Flags)

FLT Ready O chi_Lnl_Locked [ Clock Detected

m S.I.ep 6 : SC DC CleOr FR L_S-I-Or-l- [E Ch0_Ln0_Locked [E1Ch2_Ln2 locked [l Lane 3 Locked

SCDC 31 (Sink Corfiguration)

m Step 7 : Set Ln_Req_3 to LTS7, Lo [ Y] FrELas :
Ln_Req_2 to LTS8, Ln_Req_1 to LTSS| w1 [ = |
Ln_Reqg_0 to LTSé

Read Error Count v E?r(I: Eloaugnt
= Step 8 : Sef FLT_Update fo true

3[P7 v m2[P8 V|1 [P5 v] a0
m Step 9 : Set SCDC Values

SCOC O 10(Update Flazgs)

FLT Updste  : [JFRL Start [C CDE Update

[CIRSED Update [0 Stetus Update

FLT no TiNgout

Company Confidential 14



FRL Mode

LTS:P

EDID Application

Connection SCOC TMDS  SCOC FRL

Sink \ersion

SCDC (ed0 (Status Fags)

FLT Ready [EChi_Ln1_Locked [E Clock Detected

m Step 10 : Set Ln_Reqg_3 to LTSO,

Ln_Reqg_2 to LTSO, Ln_Reqg_1 to LTSO
Ln_Reqg_0 to LTSO

[C ChO_Ln0_Locked [0 Ch2_Ln2 Locked (O Lane 3 Locked

SCOC (31 (Sink Configuration)

FRL Rate |6Gbps, 3 Lanes w |  FFELevels

.

m Step 11 : Set FLT_Update to false

S S R et
m Step 12 : Set FRL_Start to frue

LnX_LTP Req

n3 |LTPO v| 2RO | tn1 [LTPO v| o [LTPO
m Step 13 : Set SCDC Values

SCOC (e 10{Update Hasgs)
EIFLT Update | :

[EIRSED Update [ Status Update

FRL Mode

FLTno Tl
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