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I HDMI — 2 112878

- Type A: H i HIHDMI )4z H

« Type B:Dual Channel )%

- Type C:Mini HDMI#Z O

-  Type D:Micro HDMI 2 1 (XS T Type CHEIN'E )
- Type E: VA7 1% FHHDMI#Z
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HDMI 1. 3] J5 BEAE &

HDMI Source HDMI Sink

' TMOS Channel 0

TMDS Channel 1

“ e TMIDS Channel 2

TMDS Clock Channel

Display Data Channel (DDC)

CEC Line

HDM! Block Diagram
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HDMI 1. 417 i BEAE P

HDMI

Transmitter

]

<Controlf$tatu

TMDS Clock Channel

TMDS Channel 0

I 1
TMDS Channel 1
TMDS Channel 2

HDMI
Receiver

Video

Audio )
Cantmh’Status.[>

AN

2

Display Data Channel (DDC)

EDID

\
/ ROM

CEC < CEC Line 5 CEC
G Utility Line b
| HEAC Ef@--- Y ____;5 HEAC |
Lt 2 1ANGEEIR T AY
detect HPD Line High / Low
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HDMI Source H1 Sink[) H1p L FE

«  Source ¢ I H &K IMIHPD & & 4% 47 22VEL |

«  Source W4 IDDC (Display data channel) EEHXEDIDHIME B PAHHESink e
FEII 3 AR,

. SOUYC@R%T’WJTMDSQ%%E%ﬁih@]f’) 3V, [ o e = R A 1 TMDS {5

T R A TMDS S S, S e I BRI B Clock EHr A A 5, &
43 A% LA 'J%NTMDS%EZL&EIJ%HEHi?L&EI"JTMDS.

»  Sourcet #&5HH H A B & 143 R 5 5 2Sink ¥ o
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TMDS A 57k

3.3V

Ao [

I Vswing
Transmitter N %é ' 2.8V

Df 47 Figure 4-13 Single-ended Differential Signal
+500mV
Curr’em +'l.'."5w|ng — e a -
Source Receiver f i f

iNkiZHE3. 3V A 22 45 1 Tk
Sink2 43,3V & 45 1R e )/ _____________ )

Figure 4-14 Differential Signal

HDMIA F fe /MR AR 22 015 5 (TMDS) HiR, =5 Lh R A +3.3 V, i

T BHHT M 50RKARY,  FLim s 5 o 400-600mV, FRFR A 500mV, 27015 5 112 45
7E800-1200mV 2 ], SEFRZE4r ML RFENE nf LAFE150 mV — 1200 mVZ [A]424k,

1 H Ak B H S e EH S ik $2 4 9.
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TMDS Datat5Clock[f]oe £

o FEREANTMDSH B 3 b Ak 1028 4
- TMDS #dad 5 n] L4 121 340Mpps

Bz IE LB FrT LLEIA 1. 65Gbps (1. 2) , FESEER I H 1) i s il 5 0

1920%1080P/50Hz/24bit | s&1. 485Ghps

- HREE A LA 3. 4Gbps (1. 3) , 78 SE b W H 1) B o
1920%1080P/50Hz/48bit | f&2. 97Gbps

—  {EHDMT L. AR A S fe b T ) i R [ A2 2. 97Gbps
4096%2160/24Hz/24bit

- LFFEFEM 75ps 3| 1200ps (53 #FRAH)

14 Jun 00 20:29:44

T | ':J‘rru 'II_LIII

"4 chT '='|| TR
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I 1% Z I 8Pixel clock5TMDS clock[) R &

e 24 bit mode: TMDS clock =1.0X Pixel clock (1:1)
« 30 bit mode: TMDS clock =1.25X Pixel clock (5:4)
« 36 bit mode: TMDS clock =1.5X Pixel clock (3:2)
e 48 bit mode: TMDS clock =2.0 X Pixel clock (2:1)
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B R AL 5

Pixels/Second = H-Pixels*V-Pixels*Rate*(1+ %Overhead/100)

H-Pixels =» Horizontal Pixels (1920)
V-Pixels = Vertical Pixels (1080P)
Rate =» Screen Re-flash Rate (60Hz)
Overhead = Blanking (0.2 or 20%)

*color depth =24 bit i},Clock rate =pixel clock rate
*color depth >24 bit i}, Clock rate =pixel clock rate* (color depth /24)
Color depth =24,30,36,48 (24,30,36,48)/24

REUL .

1920X1080P 8bit :1920*1080*60*1.2*(24/24)=145MHz data rate:1.49Gbps
1920X1080P 48bit : 1920*1080*60*1.2*(48/24)=297MHz data rate:2.98Gbps
HERf T

1920X1080P 48bit : 2220*1125*60*(48/24)=297Mhz  data rate:2.97Gbps
2.97Gbps 2 H 1 1. 48050 SCHe ) S5 s B 1 %
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HDMT ) 2w fid / fid i 7 v

Input Streams

—

8bit to 10bit
2bit to 10bit

4bit to 10bit

Fixel compeonent (e.g. B)
HWSYHC

Auxiliary Data
(e.0.Packst Header)

Pixel comporent{e.g 3)

CTLD, CTL1

Auxiliary Data
{eg. Audio Sampls)

Pixed component (eg. R)

CTL2, CTL3

Auxiliary Data
{eg. Audio Sampls)

Fixzl Clock
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Source

————= O[]

— = D]

— = D1

—= O 0]

Encodar/
Saializer

— = DRD0]

— = OF1]

Encoder/
Serializer

———= D21]

— )

Encoder ¢
Serialzar

DR

T

HUMI
TMDS Link
A

4 A Sink
- DF0]

el
Channel 0 > €3 D]
- DB
- |

Channel 1 T
L E; H D[1Z|:|]

H ar
=2 ppg
- DFa]

Channel 2 =&
- [; H D[1Z|:|]

@ A
. D[]

Clock Channel j—r
|

RO e R TR B I URAR

Output Streams

/_A_\

Pixel component (2.0.B)

HVSYNC

Auxiliary Data
(e.0.Packest Header)

Fixel component (e.g.3)

CTLO, CTLY

Auxiliary Data
(e.0.Audic Sample)

Fixel component (2.0.R)

CTLZ CTL3

Auxiliary Data
(e.0.Audic Sample)

Fixel Clock
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HDMI 1. 4/ Dfe—HEAC

HEAC: Ethernet and Audio Return Channel

e 14 LK 3 17
= BRAEXUE IR U6 ASE T
- ST TR RE IR K Rz ) 4%
- ELHATAICECHEAE 10004, DL 1) A2 di %
G i LA PANA Y ONEEF %N

éﬁ% B T A B
Pt SPDIF (Sony/Philip Digital Interface) F&=IE ¥ iliE
- WAV O R 2 TR AL B
- SZEL 32k/44. 1k/48k i REE R K BT R
- ES LS (Sink to Source)

%f H BTHDMI 1. 3f ez dk
- A HFTHDML 1. 3 A
- HEKNE SRS eHDMT 3455 DhfE
- HJH Hot Plug Detect & Reserve pins

Ethernet up-link

Audio up-link
HEAC :l |: HEAC Sink
Source
HEAC Cable
Ethernet down-link :D
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HEAC & XI55

o fRIE R LUK AE 5
- HAE200mVp—p AHXFT 1Vp—p I8 LUK MG 5
- Zr200mVp—p
- BRTORBELLAN, SEAIEAE LUK M BRAE
- 125Mbpsi) Fidaitim

o OWUTA) R RLOK I A
- SRR RIERCEE R
- FEWCR AR TN BRTR A HE B I
o LR B AL A s
- e AR USSR 7 Stk
- 400mVp—p MR
- Y FE32k/44. 1k/48k RAEZF ) SPDIF #%3:UH (up to 6. 144Mbps bit rate)
- FmfE%r (Sink device = Source device)

« High DC Offset
— NP HBAT AV IR A (g
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HEAC-HDMI Ethernet and Audio Return Channel

HPD=Low HPD=High
—_— e H_ _______________________________________________________

-— ——-————-----—-----—f-i-\:‘— T . 7. V)
IEEIEE HEAC + - y N -TL-- u ﬂ_--n— _________ q4‘-31llllflr
--------- O A N bl OV
i SO S S— S——V
¥ - ) ,£m41- - 39V
i- e “—_;- 3.8V
o — " - S_W
7’-—- . 36V

F. W —l - ——— ——— — — .

f Common Mode Common Mode Common Mode

0.2 / Signal=High Signal=Low Signal=High

0
D mmmm-ﬂ
01--—-——————————

0.2 :

HEAC Figure 2-10 Simultaneous Transmission Waveform
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R AT S B BRI 2K

HDMI 1. 3/1.45ZFrE = Data Rate=2. 97Gbps,
HDMI 1. 25EPrfxEiData Rate=1. 485Gbps

dB * XIFHDMI 2. 97Gbps, H1 T2 4R HZEAS, M0y
2. 97/2=1. 485GHz, 5IXIF N 1. 485%5=T. 425GHz

TR HELE AL FH8Ghz /s i 2o AT M

« %FTHDMI 1. 485Gbps, 57 i& i 43. TGHz

o FUVEHERE A P AGhz n P A AT IR

0 T HARR) A R, AT DARR R e 2 i T
e EERE IR EAR A T IR

« Harmonic

»
»

1st 3rd 5th Frequency
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I HDM I g — S0 I

Source i
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X £1(7-10) A e gt ——
N B} 20 (7-9)

Iy = L (7-8)

SO "

TV RIS B[R] (7-4)
ST i (7-5)
&5 R IS a2 (7-7) Y,

G HL T H LS (7-2) }
23

<t
E

RO e R TR B I URAR

P

=

— %
- EDID
RS
— AR

- Ioff
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Iﬁﬁﬁ”ﬁiﬂlﬂiﬁ = I

27TMHz (or 25MHz), 74.25MHz, 148. 5MHz, and 222. 75MHz, U FiRAT SR AN BEIR 25 5 o 40 HE
KG9 NSource S i o HER.

AT BT IR ST T IR P
> HOREAT PLLASIAREATIN BRI AL, X85 = 24T DR iR 14
> BR A /DHIR IOMRAE RS 5 AT 0 A

H(jw)=1/(1+ jo/mg)

Where wg = 2nFg, Fp=4.0MHz

Equation 4-1 Jitter Transfer Function of Ideal CRU for Ideal Recovery Clock Definition
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Source Z= 43, (7-10) : AR

Source Eye Diagram :.CI( - D2

Results

Mask Test ’m

Mask Hits

S Vswing 990.36mV
o

2 Thit 673.39ps
O

o Data Jitter  71.0ps
1 B Mask
-875m s e e S o

0.0 = Time(s) 1.35n
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SourceZ/MAR (7-9) : B4Rz

Clock Jitter

o YA TMDSFIClock s S AHX T- M &
Wk R B AR B iR BB

o SEMNEARE 5T I AR
—  BAFPLLEL 1 RAS FEAR B B
LL10GS/ st % KAL) 1M 8 (B /)
- HSRPEIN 2XL
SRR BE 0. 25Thit

823m

Results
Result '
Pk-Pk  68.8ps
Vswing 941.12mV

“Woltage [165mw r div]

-

Thit 1.3468ns

ITPk-Pk  46.212ps

-823m Hist Pk-Pk 68.3ps
= Time [13505 ) div]
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SourceZ 4, (7-8) : WEh

| e 180mVvidiv 500 B,:13.0G |ﬂm S 10.8mV || 2.0nsidiv 50.0GS/s 20.0ps/pt

1003 504 acqgs RL:1.0k
Auto March 25, 2009

1: 40%<Clock Duty Cycle<60%

2: AT ARUENRR A A ] R P, BRI 2 R B e (K
>10, 000N TE) SR aRAF A 45 B
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Source ZIAR (7-4) TR/ FERA]

| @ 186mvIdiv 500 B:13.0G | @ /S 11.2mv || 200psidiv 500GS/s ET 2.0ps/pt

1096 742 acqgs RL:1.0k
Auto March 25, 2009

1: 75ps=Rise /Fall Time

2: N T ARUEMA A 2 MR A ] SR, R AR 2 i P (B£:k>10,000
M TE) R IRAF IR 25 R
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SourceZ4FMNR (7-6) : A= 5 % AN (8] W

FeB CTLEZE ] 7Y

- CTL encoding pattern
TMDS_DATAO— —_ — —_—— — — 50%
1101010100.

[7 I 4l 3 (0) ANl (1) A5 5

VU 4 KO LA
FEICTLI A [ FH A K vt gy TMDS_DATA = = fm = | —f e — — 5 = 50%

HY]A I\Eﬂ ,ﬂl—ﬁ] *z TEHEW-..
B A2 I 1) 4l A2 4B AT AR PRAEL
Histogram at 50%
Tskew<0. 2*%Tpixel level TMDS_DATAQ n
JrfiData—Datax [H]#RE M & Histogram at 50% B
level TMDS_DATA1

RS 55 5 B T RS R Tektronix
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SourceZ MR (7-6) A= 5 X6F 8] N e w2

File Edit Vert Horz/Acq Trig Display Cursor Meas Mask Math App MyScope Utilities Help Button
Tek Stopped Single Seq 1 Acgs 25 Apr 06 11:02:34

242mN
I 248mV 10,0GS/sAT 10.8ps/pt

1101010100 [3[ez Serial

7-6: Inter-FPair Skew: D, D Skew = 0.2"TPIxEl

Jitter Plot
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Source DUT

ety | WK

| fhik

EDID Emulatar

HOLI-TPA-P

- DETEZ _F CIRTS
> AR T e
i e B L) B T | RV

ATA1 R

Fy o DATAO

B3 ryATED M

=T |

=
T
Es >
I ————pull upD
==
.
==

j:'—|CLD.':I{F"

11

- A\E:D: CLo T N

|

Connectto biased 500 terminaton
such as inputport of unoccupied

differential ZMA probes

A T e L TR IR A
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Source FLuR (7-2) ¢ ARHE PR H R

| wrm 180mvidiv 500 B,:13.0G Iﬂm S 10.8mV || 2.0ns/div 50.0GS/s 20.0ps/pt

1 003 904 acgs RL:1.0k
Auto March 25, 2009

1.4H$£100007K LA L3 2, il e Data+FlData- 1 FE - H H s
2.35 3k Low Amplitude+#F1Low Amplitude-75F4& T~ 71 M3,
2 BRI AR /N T 165Mhzisf, 2. 7<Low Amplitude<2.9;
I RN i 2k T-165Mhzitt,  2.6<Low Amplitude<2.9
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Source B (7-7) : A= 5% I R R

T T9.0mV/idiv 5000 Bu:13.0G

1 185 407 acqs RL:1.0k
Autoe March 25, 2008

T 85.5mV/div 500 By13.06 Dg [ |um_f-25ﬂrn'h’ || 200psidiv 500GS/s ET 2.0psipt ‘

Skew < 0.15*Thit;
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DPOHIAR, MR HIEERIRE
so [ A L

DPO _J_I__J_I__J_I__J_I__J_I___/\__J_I__J_I__J_I_-

DPOHIA ] LASEE25 J7 IRIFP B AR 3R 2, 0 B B4 3R O 250 22 3K 1yl I
H tnRise/Fall time,intra-pair skew,VLZE1 H #4707~k 282 H8)F7 FFDPO
Dige, ARy ra],  [A) I OR kI i s A A ) B R
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Source H vl R a4 2z

P7313SMATT LS F5 B A1 2 23k

P e S K o T V]| V=0
I — e =S By T
=5 2l pull op
:D DATAT M m
ry—— Daran v
T DATAD

T DRI-THA-F

Sadres DUIT

ey (RO H
|,.:_I_.|

-
EQID Ermulstar l
ﬂ]__'- —(pullup>»
- 1-.]; J = Conmect o biased 500 tamminaton
G SUCh as Imput port of unocoupled

differertial =EMa praobe s
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HDMI 1.3 Test Fixture

E_mcc re chhnoiosica -
i i

1
n2 0o @
oy s @

i

1

MADE IN.U.5

= A
i;" COPY¥RIGHT- 2006

EDID board err-e-eoio-1oa s S/ I

TPA-P

(2 e TSI R 'Ibktrnn}x'

nﬂf

29 | 2009-9-21



HDMI 20028 (Sink)—ZE it

'Ibktrnnjx'



I A% (sink) il it

> U ARSink
- FBhAR (8-7)
jitter tolerance

- BWCR §UE (8-5)

Min/Max differential swing tolerance

} ~ \‘)_‘I:_:
o= £ s _
— {5 SR R v 2R (8-6) R
Intra—Pair skew tolerance - EDID, HPD
- HE
— PHPT impedance (8-8) MR
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I Bl (Sink ) Fl3h 2 BRI

Balirus (Sink ) £1ah 28 BR

—  FRYEREIEIEAN T - G TR HDMIE 7, B 3 k4 TR B 2 i 45 TR
RN =R =

—  ANERIEEE AT G TR FEEORARE M, RN sl s Al
R ETI)0 aa rni|NE AN N K LB G =R p

Tektronix &AL E: RICH HOMI —BHRNA TS 5 KRR HERIEBIEA TS
A A ERIPHBIEATT 3.
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PRERL S N7 HHAFG3102

«  DTGM32- LV HEANMMEL GRSy, HZE AR 350 MHz

Output
(Differential)

Jitter input 1

1
Jitter input 2

33 | 2009-9-21

modules  Emulator

e A T e AR R VI R

--'.:kFG - .
- BT (B
= T SeesiEid
w mEEEE —|F e _o=
e P R T i
|_r/ CH1| |CHZ
i 01
0
P W4 R 1
= —1 =]
”'I Ll . — — T
] et ———rg T
e 2]
e —{+———T] B
s r—— [ ——CH[F
TTC Cable

Alnk DUT

'I‘ektrnnjx*




B B 712 S IR B 25 B Ik

NO Cable
27 MHz to 340 MHz Emulator!!!
Clock |
Ext Clock Generator Ext Clock b e
Ref In CH1 CH2 Ref In - r
n' f i a -
DC out AFG ﬁﬁﬂhﬁﬁ&#ﬁ#ﬁﬁﬂ-ﬂ-ﬁﬁ g 5 DC out
Digital CcH2 Analog Digital CH1 ch2 Analog
Outputs D Outputs
Marker Marker
out to , v _ Trigger out to _
Scope [ gl g| Bias Scope 3l g 3 '8—‘ Bias
0 : w| Voltage Generator b P 4 | Voltage
D1
I\!—O TTC Clock -  Sub-rate (1/10 data rate) clock modulated with clock jitter Efficere TPA-P
Filters!!! component (4/7/10 MHz sine wave)

Tektrnnjx*

il
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Fioms (Sink ) R RINA D B

HEAT R B Sink J7 2 85 5 25 I s 2 1 R ‘ ‘
—  27MHz, 74.25MHz, 148.5MHz, 222.75MHz, 297MHz. U1 % & (K150 HF 3 i+ b o %,
DU AT X e vy 23 R A T I
- BCESInk B O T ZANKAI TR
. AR A ETMDS £5 59 :
- -Tﬁ%ﬂﬁwﬂ%%ﬁﬂg@lﬁﬁ%ﬁﬁtﬂ%%Sinki’i%@?i’i%E‘JE%?%%W%ER.
. A] 3% 7 —
—  WETMDS signal FJILRCHL L4 3.0V
—  WETMDSHim{E 5 KIZ IR 0.6Vp-p
o ANETEZ .
—  WHETMDS signalffJ3Lpii 24 3.1V
—  BWETMDS Huim{s 5 (I HHRIR A 0.4Vp-p
- WERIBIBIEA T
— Required: D_JITTER =500kHz (on TMDS_CLOCK), C_JITTER = 10MHz
—  Required: D_JITTER = 1MHz (on TMDS_CLOCK), C_JITTER = 7MHz

- A[ERIEBHEA T
—  Optional: D_JITTER = 500kHz (on TMDS_DATA), C_JITTER = 10MHz
—  Optional: D_JITTER = 1MHz (on TMDS_DATA), C_JITTER = 7MHz
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I Mo (Sink ) FE 7 RMTA R

PATPL (IR
« W&

—  H340MHz TMDSH £ (R AETMDS [z Fhn FAENITTC, 3R4ETP1 HIHRIE .
H®EAECZ

—  FRIREE R B R A ESRAETMDS HfE S Ehn EAINITTC , 345 TPL KR K.
o {ETP1LEIEN 0.25*TBITH B8 ENALDFN0.3*TBITH BIEF AL (A LAMER PR EIBIEAR A R)

. i it Cable Emulator ¥ TMDS/E 5 % A% ) Sink 4 4%

«  ZLITT TMDS_CLOCK 5 TMDS_DATA Z[alffiskew {H: LLO.1TBITH2E BEEATH144: #l4n 0.0TBIT,
0.1TBIT...1.0TBIT. 41R Sinkis &AL & — N H I fails”, U)K 45 R Fail
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Balltum (Sink ) #FBh2 R D IR —

Clock Jitter

Data Eye Diagram

= Time(s)

File Tests Results Utilities Help

Result Summary: Sink
Pair {CK. D)

8-7. Clock Jditter: Tk
8-7: Data Jditter: Ck, O

Resolution
Configure

Refresh Rate

= Report File
E=A
Waveform i e Ty
A A £ - Plot W Enable Pr

Sink -= Jitter Tolerance Clock -= Th;

Data -= ChZ; BRec Length -= 16k, CRL -= PLL;

Results

122 .52k

Mask Test

Mask Hits

Wswing 978.12mY

Thit 1.3468ns

Data Jitter F80ps

Full Screen

TDSHT3
Report Conguration

Datan

. Freg Pair -= D,CkK: S00kH=Z, 10MH=

FETMDSAE 5 EiE AR 5 1 HE IR 1

nﬂf
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Ao (Sink D P RIAZ IR =

. 9 5I7ED]j/Cj=500kHz 7MHz#1Dj/Cj=1Mhz/ 10Mhz 347 j3
o OulTEESRAIN P ER T FE 1T

o AR —IFail,  m& RIS R oy Fail .

38 | 2009-9-21 B e e T R I TEkil‘nnjx



PSR g R I 1 E 8-5
27 MHz to 225/335 MHz

DTG5274 (or DTG5334)

PTG F374 Data Theviegs Severuber

e,

<000

m?;
]
L

T T

| |
Ibtemszo bilchisb prehisd ]

09@|’DD@°‘

Efficere TPA-P

Clock
D2 &\

po\\ 1
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I ML AR LA TS5

N AV
. L
FDTGHE
- 30
. 4D
- 50
- 6
. TP
- 8
- 9

JIDTGHL B RGBAK €4, B tA; it 75U

WMEETMDS Clock Rate ) 165Mhz, FEDTGIHAR HL &5 4 2. 9V, WEETMDS Clock Rate (165Mhz,
P R ¥ M 3V

2255 WU PR IE 1 4 170mV

FIADUT, @R TAEIER, NN T WS Gk

PLARED 20mV FRAIL 22 70 Fo s $E R Vswing

R A WA A A BB RAS B #8

5 SRR A b

W 725y R FRIE Vswing

W ZE RS KT 150mY, BTN AR . WRZESFEIENT150mV, B4R A

© 10 SRR R E 3. 3V, R LB
© RILD R IOERBEE 3. 3V, WHHRIRBIE L. 2V, ARSIk B2 SRR

40 | 2009-9-21

B e R T R R TEktl‘nn}x



PO R BB I 45 2R 85

File Edit Vert Horz/Acq Trig Display Cursor Meas Mask Math App MyScope Utilities Help Button
Tek Stopped Single Seq 1 Acgs 24 Mar 06 09:34:54

8-5: Min-Diff Sensitivity: CKYD

Jitter Plot
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I%%NWW@%%@@@%)

27 MHz to 225/335 MHz

DTG5274 (or DTG5334)

PTG F374 Data Theviegs Severuber

oo
oo

0

<000

popslpgeplodeyl
Af1cliso plehish oreish |

o
; A 4 A 4 \ A A A

Channel
under ClOCk
test QZ &\

po\ '\t

°@@|’DD@

Efficere TPA-P

{71

s
((
-

-
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{5 5 65 N s TR) e % 25 P2 (8-6)

Mo B TMDSAE 5 st ! Sink T SR R e i I B3 R 45 5
- WEPIATMDSE 5 AR L K 4 3.05V 1412 E 2 500mV.
— % TPA-P #| HDMI Sink DUT.
—  E%HE—%F TMDS clock Fldatat4)it47 i i
« & TMDS {5 5 L ] LIXSTMDS +#1-15 5 i 17 Skew.

o LUNTAET 0.1*TBIT 3 (Differential Timing Offset)i& 2514k E £ Sink DUT 34
Heal g 2)350.6*TBIT B¢ 1nsec.

o ISRLH IR H AR
- l—Abatisb skew, 2 Sink DUT A B HH R
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{5 5 0 N B T8 7% 25 PR (8-6)

—  WRTMDS clock frequency <=222.75MHz:
. intra-pair skew < 0.4*TBIT, then FAIL.

I (TMDS clock frequency >222.75MHz):
intra-pair skew < 112psecs + 0.15*TBIT, then FAIL.

o LEMHRIITT IR IG Inskew R HEAT — I

e LEFTHERITMD SA55 FHHATIR.

o 1T DTGMIOREYANRE £E 7= 73 i H 2 1813 1 skew, T LU ZUKE 4 I 1) 22 530 0 ) 24 38 T 21 75 73 Hin H )
DATA+(5 % L, JXHE;‘%?’MJF T 3 ANDTGM3I0REH 1 Js [
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TMDS - ZE4PFHPT 8-8

CTSHEVE M & #EAT FHPTI R 4%

TO55000
iinsh i e ] #
Eeo
oo oo S0 CIhms
S0 oo
z020 0 0|
: 090 m i_H1
=00 @0 D
g Frw
oy
@ ® Q PG
a0 Ohms
53 5] ¢ Q HU Sink DUT
6 0 0 ] @
0
0
O TraeTOR

Sefup 4a. Test ID 8-8- TMDS - Differential Impedance
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TMDS Z 43 FH Bl 20 I

o 130 REUREZFixture IDUT

- 27 WidFiltert i B TDRAIRIse time A200ps.
- 3. #HArSkew HURLHE

- 24DUT power on .

—  WH(ZDIFF_LOW < 75Q) OR (ZDIFF_HI > 125Q) then FAIL
— 4R (ZDIFF_LOW < 85Q) OR (ZDIFF_HI > 115Q) I} 244k 25 [X 7]k T-250ps,then Fail.

«  24DUT power off Hy:

- W¥(ZDIFF_LOW < 75Q) OR (ZDIFF_HI > 125Q) then FAIL
— W (ZDIFF_LOW < 85Q) OR (ZDIFF_HI > 115Q) |24k 25 [X [8] &k T-250ps,then Fail.

o  FEATCHF TPowWer offlf it T i,
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TMDS Z 43 FH biilliat 25 5 7~

File Edit “iew Setup Ltilties
S| &

Help [ Triggered

|—_| Trlgllnternal Clock. j_ll | I |*¢?
|PulseJ|.ﬁ.mpI|tudeJ J‘LI‘L|I'LI'LI'I| R|M|M|W|M|M|f|%|*|*|&m

| M1 10 00 Adiv

Wl 95 6552
w2 111 .42
LAY 12 70s2

TMax M1 M,
111.1597%:
2 M1,
95 555510

kin 93.527052
Max 95.576352
11 95 537452
o 2.43244ms2

100 Opsddiv

1 | [ 0w BF] o B [vam [ [ @ | [0 000 B oo B e

2:04 PM 9430/2005
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HDMI Cable— &)t
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TMDS K HE AR P& (4 I 3757)

BH T I0)
File Tests Results Utilities Help TDSHT3 | x|
Configure - Cable
Input |WIT| Run
Ref Level Units High Ref =

Select

Clock Horiz/Acqg

Chi ™ Rec Length %
F Ferci %) ™
16 hd
Hysteresis ® Mid Reft Report—

' gt
= Sumimany.

10% =0

-
Test Points
Low Ref
[etail

P TP2

Clock

Canfigure
Data

Chz

Connect

Wi
W 3w eform FLL ™
Clock - Ch1; [ata-= ChZ; Rec Length -= 1G6M; CRU-Clock-= PLL;

Cable -= Eye Diagram

> (AT
— f%73xﬁﬁﬂ$nﬁ§73xﬁpgHiﬁﬂﬁﬁig f{ﬁﬁTfﬂ?i§ﬁ£%§EEPWAiﬁffﬂMﬁ£
— TR
- B
Tektronix
4

HUE 5 e TR B I R

nﬂf
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TMDSZ R 14/ (5-3)

- Category 1 (up to 74.25MHz):
—  WJiFF4 HDMI Table 4-21f¢jCategory 15 %5k
—  {E74.25Mhz [P I Sfad 28 455 5 AN s S AT A M2 T IR B k222 5K

« Category 2 (up to 340MHz):
—  WAJFF4 HDMI Table 4-21f#)Category 25455k
—  {E165Mhz IS BT AR I A5 5 AN i B 27 4 M52 O IR P 2 K
—  {E340Mhz [ I B s 32 I 455 iy B 1 A2 RO IR Pt 2 5K
—  CTSHiEX} T-Category 2 Cableft]340Mhz il iz 5 m] LA F 335 MHz [ IS i %
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Cable Assembly TMDS Z:#{

Table 4-21 Cable Assembly TMDS Parameters

FParameter Category 1 (74.25NMHz) Category 2 (=74 25MHz)
Maximum Cable Assembly Intra-Pair Skew | 151psec 111psec

Maximum Cable Assembly Inter-Pair Skew | 2.42nsec 1.78nsec

Far-end Crosstalk < -26dB < -26dB8

Attenuation
300kHz - 825MHz

825MRz - 2.475GHz

2.475GHzZ - 4. 125GHz

4. 125GHz - 5.1GH=z

See Figure 4-22
= 8dB

< 21dB

< 30dB

See Figure 4-23
= bdB

=< 5dB...< 12dB
< 12dB.. < 20dB

< 20dB... < 25dB

Differential Impedance

Connection point and transition area: Up
to Tnsec*™

Zable area; Tnsec — 2_5nsec™™

100 ohms £15%

100 chms £10%
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I Compliance test point for Cable

CTP1 CTP2

a1

& B
e e

3|8 Cable £ 8

& o

o (413

Figure 5-1 Cable Test Foints
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I £ TP145%|Worst Case MIHR K

E-Mat

E=Met to GPIB convertor

GPlB

. 1F TP175%]Worst Case HHRE &

Power Supply

—  7E DTGH ] H AH N f A5 28 S 4
— 15 TMDS clock 155 )& sh 4 Hg A5

0.3*Thit #i% 4 500KHz FI£5h .

Digital Oscillescape

- CRRZEIRIRBCE Y 400mV

— A E R FixturedE #2 7 SUE I R B SR AA TP LA IR &
n] L AT TCECE M TTCHY 77 2

—  WRPFEEATFE LR, RS IE R A E .

— SRR 2 ZECable, IR P P A8 BT R o
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BAFTTCHICable i M

TDSHT3v1.3

Configure - Taple
le Equalize |"'F-.!i:z;e Time Filter

File Tests Results Ultilities Help

EEe

& Use internal coefficients

Rise Time Filter Configv: ation

Rise Time Filter Path

W Use coefiicients from a file

WiEw
Waverorm

File Tests Results

[ [N Do not apply Rise Time Filter

Litilities Help
Configure - C. ble
F Time Filter

ile Equalizer | R
Cabl- cqualizer Configuration

OiE —[

E Use internal coefficients

nefficients fram a file

W Do not apply egualizer for C

“WiEw
Wy averorm

Cable Equalizer Path

Clock -» Chi: Data -= Ch2; Rec Lenath -= 328 CRU - PLL; TP1 -= True: TP2 -= Trug

“Report——

E

TDSHT3w1.3

=

Cable -> Eye Diagram
A T e TR IR IR

i
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Create the worst eye at TP1

Cable TP1 Data Eye Diagram

Results

Mask Test F

Mask Hits (s
Vswing 999 00mY

Thit 1.3468ns

Data Jitter 32.9ps

Full Screen

£ MJF 1./ rImv

wiew | T — 1

Clock -= Ch4; Data -= Ch3; Rec Length -= 16M; CRLU -= PLL; TP1 -= True; TP2 -= True

Cable -= Eve Diagram
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Create the worst eye at TP1

Results

Mask Test F

Mask Hits (s

Vswing 997 92mVY

Thit 1.3468ns

Data Jitter 222ps

~+_Time(s)

lu} S L. rmyv

.,

File Tests Results LUlilities Help TDSHT3 %| x |

L = M confirm Worst Eye Diagram

1 'HE]S ort—

view | ey, — ' i

Clock -= Ch4; Data -= Ch3; Rec Length -= 16M; CRLU -= PLL; TP1 -= True; TP2 -= True

Cable -= Eve Diagram
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Create the worst eye at TP1

Results
Mask Test a FA,"_

Mask Hits 77

Vswing 1.0008V

Thit 1.3468ns

Data Jitter 399ps

~+_Time(s) _

lu} S 1. raimy

.,

TDSHT3

Confirm Worst Eye Diagram

- = 2 ——Report—

' it of 1 Test(
o

- 1 Stop B
- 0 B B Test i

Clock -= Ch4; Data -= Ch3; Rec Length -= 16M; CRLU -= PLL; TP1 -= True; TP2 -= True

Cable -= Eve Diagram
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N TP21RHE

o HTPIMEAZER )G, Fi4illCableiZ £t Fixture

- A&t Cableft 4 5 TMDSAE = IHHR .
— WA AT AR ) S R B, W Fail.

« Change the Vswing voltage and Repeat the test(1.2a)

{Vh, VI} = {3.3V and 2.9V}

B

Dot renvial Amplitude (mv)
;,c. - Y

0.4 025 03l 070 aTs 1.0
Maormalized Tims

Figure 4-14 Absolute Eye Diagram Mask af TP2 for Sink Reguiremends
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21 25 I

For Category 1 or Category 2 Testing:

LAN

E-MHeg
E-Met to GP B cormvertor

OT:
— = P B
22z )
= = =
= |§§§§3.
l?s«:"f_f;, n iy 3 4l I 3 b.::E
paaz
&
s
s
[F
s
[yl ::_:]
e —_ 2] pamaz_» i
- [T mataz o
N 16T 7] DATALP =
EE; P T DaTAILM =
Ej e — 7] DATALP
S B [ oewaw
— [T cncF
S T ] cooin et
=3
TTC modules )
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Eafideci

-

Digital Dscillpscope

1]
&

o wiil o

0

—

&

L L I

a1
-
it
oD [

I

W T3
Jord [C

v 11

SERENE TREIET VI ERFE

S0o0hm termination or
unused orobe
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TP2HR B3 45

875m

-875m
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Cable TPZ Data Eye Diagram

L

0.0

- Time

I Mask
_IFail

[ 269ps / div ] 2.69n

RO e R TR B I URAR

Results

Mask Test m

Mask Hits 0

Wswing 856.52mY

Thit 1.3468ns

Data Jitter 520ps

Hist Pk-Pk 520ps

Tektrunjx



Cable 7= 7 FH Pl X 5-8
o ANEZATCIAUEIS & P Tk,  #om il E skt iz m 3
« 3K T D RXJH200psftiRise Time filter

— (ZDIFF_CABLE_LOW < 90Q) OR (ZDIFF_CABLE_HI > 1109) JIj FAIL.

— (ZDIFF_CONN_LOW < 75Q) OR (ZDIFF_CONN_HI > 125Q) JFAIL.

— (ZDIFF_CONN_LOW < 85Q) OR (ZDIFF_CONN_HI > 115Q), 05 BH¥ufh &8
250psec NI FAIL
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Cable Z 77 FH 1l A5-8

CTSHEVE  ME—T& & #EAT FHPTM R A%

TDS80D0

| ¢
ﬁ

0
0

0 on
000 ° 00
i n:I[IIZIgg

Ooel

000000D0g 00

O0el
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Cable intra-pair skew 5-4 izt

TDSS000 TDT Oscilloscope

e a— |
[ — e e, ]
= o
o o oo
e — 1 — T
= e TR e |
= g e O =
= =
=S o200 o TPA-R-TDR
SO
[
9 E=E |
[=] [=] =]

Cable DUT

TPA-R-TDR

Cable Category is 1: If (TIPSKEW > 151ps) then FAIL.
Cable Category is 2: If (TIPSKEW > 111ps) then FAIL.
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Cable inter-pair skew 5-5 izt

TDOS80O0O TOT Oscilloscope

#
=Essaill
r:E- aaaaa
= == — =3
ST - TPA_R-TDR
= O

=

[ | [ Ig

E= E =251 | | [ |

= L= =]

N

TPA-R-TDR

RN —XHE T AT — IR IR1F, W — AT HR
Cable Category is 1: If (TXPSKEW > 2.42ns) then FAIL.
Cable Category is 2: If (TXPSKEW > 1.78ns) then FAIL.
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Tektronix solution

DPO70804B/DSA70804B
Digital DTG5334
Phosphor + Digital Timing
Oscilloscope <. Generator
With #3 M30
TDSHT3
Compliance |!
Test '
Software
©
P7313SMA P80318 TPA-x
Differential Probes TDR Probe Test Adapters
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