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Video Analyzer/Generator
Passive DDC Monitoring — Diagnose HDMI Connection Problems

DDC Passive Monitoring The Teledyne LeCroy quantumdata M41h and 980 48G module for
Optional Feature HDMI 2.1 Testing supports video, audio and protocol functional

* Passively monitor HDMI DDC testing of high-end HDMI displays and sources. These instruments
between an HDMI source and  supports 12G data rates per lane and aggregate link rate of 48Gb/s.

sink to view FRL Link training, The HDMI DDC passive monitoring feature (P/N 95-00230) supports
HDCP and EDID transactions. . .
. Thi ive DDC passive monitoring of the HDMI DDC channel between a source and
mt)lrsli?::ivnpafse?;’;e is available display in the FRL or TMDS mode. This feature enables analysis of
. g FRL link training and HDCP interoperability problems between
with the M41h or the 980 48G . . .
devices. The solution uses a custom cable provided by Teledyne

LeCroy.

module.

Connection Table for Passive DDC Cable

Connection: Connect to HDMI Connect HDMI Connect to TE (M41h or 980 48G mod.)
Source out port 0 Sink In port G Rx In port 0

A TELEDYNE
R LECROY

980 48G
module

M41lh

i L A HDMI FRL Sink DUT

P/N 932885-00
HDMI DDC Passive Monitor Cable

To TE In/Rx
HDMI FRL Source DUT HDMI DDC G 9

—To Source Tx To Sink Rx

Custom HDMI cable (932885-00)
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Local sales offices are located throughout the world.
Visit our website to find the most convenient location.
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AUX CHANNEL ANALYZER (ACA)

The ACA utility shown below provides insight into
all the EDID, FRL link training and HDCP
authentication transactions. The ACA utility
provides precise timestamps for each
transaction. The data viewable in the ACA can be
filtered and searched using a variety of criteria.
The ACA data can be exported and shared with
subject matter experts at other locations or with
Teledyne support personnel.

DDC Passive Monitoring Feature

The DDC passive monitoring feature is an optional
feature that enables developers and test engineers to
investigate connection interoperability problems
involving EDID exchange, FRL link training and HDCP
authentication between two (2) HDMI 2.1 devices.

[T ACA Data Viewer - [m] X
Open  Close Export Options Filter  Find 2
29 [My_FRL_LT_1] Events: 148 (291)
0 SCDC  HDMI-R10 +02:22:44.487186 R Update 0 (48.71 kbps) o Type: SCDC
1 SCDC  HDMI-R10 +02:22:44.487513 < 01 (48.71 kbps) Start Time: +02:22:44.774557
2 EDID HDMI-RL0  +02:22:44.537648 |l W Segment 00 (48.71 kbps) . ElGEimea s CR D HE O
Maximum I2C Rate: 48.71 kbps
3 EDID  HDMI-R10 +02:22:44.537975 R EDID 00 (48.71 kbps) T, R
4 EDID  HDMI-R10 +02:22:44.538467 < 128 bytes (48.71 kbps) SRR CER TR
5 EDID  HDMI-R10 +02:22:44. 662328 W Segment 00 (48.71 kbps) 5
6 EDID  HDMI-R10 +02:22:44. 662656 R EDID 80 (48.71 kbps) Bit Name e
7 EDID  HDMI-R10 +02:22:44. 663147 < 128 bytes (48.71 kbps) |  mmmeme e e
8 SCDC  HDMI-R10 +02:22:44.737366 Address OxA8 NACKed 3-0 FRL Rate 6 FRL, 12 Gps/lane, 4 Lane
9 SCDC  HDMI-R10  +02:22:44.737529 || Address 0xAB NACKed S NREERCEzels ©
10 sCDC HDMI-R10 +02:22:44 737857 Insufficient Data ~ mEEm
11 sCDC HDMI-R10 +02:22:44.738021 Insufficient Data 0000 A8 31 06 1. 1.
12 SCDC  HDMI-R10 +02:22:44.747032 Address OxA8 NACKed « sTop *
13 SCDC  HDMI-R10 +02:22:44.757190 Address OxA8 NACKed
14 SCDC  HDMI-R10 +02:22:44.767512 R Status_Flags_0 (48.71 kbps)
SCDC  HDMI-R10 +02:22:44.767839 < 41 (48.71 kbps)
e e o s W i Eoncte 05 (15 02 mopmr |
17 5SCDC  HDMI-R10 +02:22:44.775212 W Config 0 00 (48.71 kbps)
18 SCDC  HDMI-R10 +02:22:44.775867 R Update 0 (48.71 kbps)
19 SCDC  HDMI-R10 +02:22:44.776195 < 01 (48.71 kbps)
20 SCDCU  HDMI-R10 +02:22:44.779799 Update Reads 4: 01
21 SCDC  HDMI-R10 +02:22:44.791268 R Update 0 (48.71 kbps)
22 SCDC  HDMI-R10 +02:22:44.791596 < 43 (48.71 kbps)
23 SCDC  HDMI-R10 +02:22:44.795200 R Update 0 (48.71 kbps)
24 SCDC  HDMI-R10 +02:22:44.795692 < 63 (48.71 kbps)
25 SCDC  HDMI-R10 +02:22:44.796019 R Status_Flags_1 (48.71 kbps)
26 SCDC  HDMI-R10 +02:22:44.796511 < 65 (48.71 kbps)
27 sSCDC HDMI-R1/
28 scoe HDMI-R1 mA(A Data Viewer - ] X
29 scpc  HDMI-RYL Qgpen  Close  Export Options Filter  Find =
30 scoc  HDMI-RUTE [ GMT HDCP_1B_01_Pass] Events: 208
3L scoc HEBMI-RL,3 gpep  HDMI-R30  +05:15:22.866548 | R RxStatus (87.46 kbps) Bl Type: HDCE ~
a4 HDCF  HDMI-R30 +05:15:22 866712 < 0000 (87.46 kbps) Start Time: +05:15:18.396078
45  scDc  HDMI-T10  +05:15:13.982459 || R TMDS config (77.28 kbps) _ omemiEmems EO-WED TEEE
oy Maximum I2C Rate: 87.46 kbps
46 SCDC  HDMI-T10 +05:15:13. 982623 < 00 (77.28 kbps)
. Read, 534 bytes
47 SCDC  HDMI-T10 +05:15:13. 982951 W TMDS_Config 00 (77.28 kbps) - :
48 HDCP  HDMI-R30 +05:15:25.709784 R HDCP2Version (87.46 kbps) Regl;:;:; §2:d_message
49 HDCP  HDMI-R30 +05:15:25.710111 < 04 (B7.46 kbps)
50 HDCP HDMI-R30 +05:15:25.715682 W AKE _Init (B87.46 kbps) Message: AKE Send Cert (534 bytes)
51 DDC  HDMI-T10 +05:15:15.741746 Missing leading START msg_id: 3
52 sCDC  HDMI-TL0  +05:15:16.660547 || R TMDS Config (77.28 kbps) Bl ce"';—“f S ol
eceiver ID: F6 BD 22 E3 80
53 SCDC  HDMI-T10 +05:15:16. 660875 < 00 (77.28 kbps) T e
54 scoe HDMI-T10 +05:15:16.661039 W TMDS_Config 00 (77.40 kbps) B7 S5F AB 90 3B F8 1A 8B FO BD 3B 75 1B B6 E3 45
55 HDCP  HDMI-T10 +05:15:18.374451 R HDCP2Version (87.46 kbps) 30 00 cB 5C 9c F3 F5 BE F5 60 DD 56 CB 65 65 2D
56 HDCF  HDMI-T10 +05:15:18.374779 < 04 (87.30 kbps) 33 06 A7 EO 7E 34 OD 29 E4 26 5E 8B 15 D9 EC BS
57  HDCP HDMI-T10  +05:15:18.380349 W AKE Init (B7.46 kbps) L e D L T R L SR I A A (e L
58 HDCP  HDMI-T10 +05:15:18.394767 R RxStatus (87.46 kbps) 37 EA EA 9E 0D 00 BE 22 35 £3 11 4D B7 64 00 27
90 €9 35 C9 76 BF E9 FB 1D A6 61 BO 6B 2B FF BA
59 HDCP  HDMI-T10 +05:15:18.394931 < 1602 (87.46 kbps) D3 DC 6F 9E OD F3 9E E5 89 F4 10 75 BF 44 90 D6
60 HDCP  HDMI-T10 +05:15:18.395750 R Read Message (87.46 kbps) 11 B2 E4 3B C9 EF E0 1D 4C 2C 15 D3 AB CC 08 71
61 HDCP  HDMI-R30 +05:15:28. 387871 R HDCP2Version (87.46 kbps) 01 00 01
62  HDCP  HDMI-R30  +05:15:28.388199 < 04 (87.46 kbps) sleslasaes By 0
. DCP LLC Signature:
63 HDCP  HDMI-R30 +05:15:28.393770 W AKE Init (87.46 kbps) 51 22 O 43 Aaa D& 37 77 3D 1B E3 BF €3 25 5C 3E
64 HDCP HDMI-R30 +05:15:28.408187 R RxStatus (87.46 kbps) DB E1 58 E1 6C 69 E2 70 D9 D7 95 3A 93 37 90 62
65 HDCP  HDMI-R30 +05:15:28.408515 < 1602 (87.30 kbps) FB D5 63 98 D6 54 3A B9 B4 CE E0 3C 56 C5 3E D5
HDCF  HDMI-R30 +05: 409334 R Read Message (87.46 kbps) 73 C6 7A BA F8 A0 BB 9E C7 08 9C 1F 46 44 F5 76
— £05:15:15.396078 | |< AKE Sena cort (6746 kbps) | e e
3E CO 29 A9 24 OF 4Cc D7 7D EF 4E 2B 34 5F 03 91
BOMI-T10 |10 8.571384 W AKE_stored km (87.46 kbps) 53 28 2B 32 Al 88 OC 6D BA 87 F7 66 D2 SC 27 08
69 HDCP  HDMI-T10 +05:15:18.585474 R RxStatus (B7.46 kbps) A3 A1 OE 2E AA C3 4B 36 8F 8D 02 91 98 F1 AB 79
70 HDCP  HDMI-T10 +05:15:18.585638 < 2100 (87.46 kbps) B3 57 E7 69 BD BA 37 47 EC 96 22 94 84 18 AB OF
71 HDCP  HDMI-T10 +05:15:18. 586457 R Read Message (87.46 kbps) 1D 87 BF 92 49 59 70 96 CD 80 F6 22 C3 OF 70 35
72 HDCP  HDMI-T10  +05:15:18.586621 < AKE_Send H_prime (87.46 kbps) uis =5 5 (= &0 uh e v B U B 3 (B BB ED O
73 HDCP  HDMI-T10 +05:15:18.597762 W LC_Init (87.46 kbps) A2 DS 1A ER 80 4D D4 59 28 S0 40 DF EB SR ED EO
— 1F 59 5¢c 77 CB 29 DF 93 72 DE 07 OC 7B E4 91 AE
74 HDCP  HDMI-T10 +05:15:18.614309 R RxStatus (87.46 kbps) F2 03 A7 08 OC EE 1A AF CF C3 A0 1A 74 EB AD BB
75 HDCP  HDMI-T10 +05:15:18. 614473 < 2100 (87.46 kbps) 3D 37 34 1A 72 5D 61 CC 08 OC B7 77 24 53 7C 97
76 HDCP  HDMI-T10 +05:15:18. 615292 R Read Message (87.46 kbps) FO 6B B3 DA 3A 01 8E SF 5C 53 17 BA 95 B8 AD 3B
77  HDCP  HDMI-T10  +05:15:18 615620 < LC Send L prime (87.46 kbps) 50 ¥ 5E 50 90 50 3l PP O3 IE B G2 ol o OF @
_" < > 67: < BKE_Send Cert (87.46 kbps)
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