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1.1 Display port X eDP 912555

RERAF—MRREKNS A HENME IR BTN
I, DisplayPort #1# A 3 DisplayPort (eDP) 82
ERETVSIREXE. HHFZRITH SoC & FF
DisplayPort #1 eDP (9%t , i eDP 2 45 EiCAH
BEANETER ENFEERAED, TFSIE 4K
DPRFELE. VESA NN TRE B RIERE
SIG, Mt B nERERMURET NN RERTR
FBVHTHRAERE ST o

HEH

1.1.1 eDP & A

Embedded Displayport ( eDP ) & VESA ( fi# e F
ENS ) HIEB AT Notebook 5 PAD £#5ahi& %
MRERERED, BRIEAARKRBHEIRA 1.5,
eDP O 3tH 1~4 X lane AT 4B £, WERA .
7 RBR, HBR, HBR2 =M AR #E R T, £ lane
HREDHNA

e RBR 1.62Gbps;

HBR 2.7Gbps;

HBR2 5.4Gbps;

HBR3 8.1Gbps

T B eDP A MEEME

e ™, ' ™
Device Motherboard Display Panel
or Video Subsystem em—m=n Display EDID Memory
/ eDP \
: Interface :
_____ | S \
I | I Main-Link : | I
Video! : eDP | | P: eDP : v
Graphics Source I AUX CH I Sink isplay .
Processing : Device :’“ 1 1 ’} Device : Control ™ Dlsplay
Circuit | Function | 1 HPD | | Function |
| .
————— i‘ \‘h-.____-’/ i___.__l
Backlight Control
Backlight Control ) __..--" Backlight Control
R >
."' . |.
= / VN _/
I
eDP O 4 E
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1.1.2 MK EK

eDP £ O3t B #F source/sink 3 B9 47 12 & %,
Source ImRIBREER, EENNHS S oK aeidE
Tk Sink iwmHYMNNEE = B 2R IER G 13 Rk (T2 U
s B9 E S ABR M

WHE eDP M IEZ B S 4S5 MMSE, Source xR E N
REEZHN TNXIE :

mA R R R ST E

eDP Source i

RERER, AABANRIEZR, F—MUEm

B BRI & X 48 R A Patterns

eDP Source imWiXE AR NS & oK es, BAEIH
BE=ANT B, EERRE. 2EMAR. RE\EBNEHR
K, HERBRFMHBR&EX, FEZE/ 8GHz T~
EES. HE HBR2 EHMiK, wIFEZED 12.5GHz
T L oRRR, SRAFE 80GS/s ut MRFBEEEE
HBR3 MR, TNEa8T o 24 ks 16GHzZ,

RBR 0
HER 0
HBR2 0 Mask hit
1 Eye Diagram | CP2520 |HBR3 0 should be zero
RBR 0.5]ul
HEBR 0.5[ul
CP2520 |HBR2 0.5[ul
Total Jitter D10.2 |HBR3@TP2| 0.27|Ul
Measurement| TPS4 |HBR3 0.6[UI
RBR 0.41|Ul
HEBR 0.41{UI
Deterministic | CP2520 |HBR2 0.41{Ul
Jitter TPS4 HBR3 0.41|Ul
RBR -5300 300|ppm
Main Link HBR -5300 300|ppm
Frequency HBR2 -5300 300|ppm
Compliance D10.2 |HBR3 -5300 300 ppm
Spread RBR 30 33|kHz
Spectrum HBR 30 33|kHz
Modulation HBR2 30 33|kHz
Frequency D10.2 |HBR3 30 33|kHz
RBR -5000 Olppm
Spread HBR -5000 Olppm
Spectrum HBR2 -5000 Olppm
Deviation D10.2 |HBR3 -5000 Olppm
RBR
Differential HER
Transition HBR2
Time CP2520 |HBR3 Informative
RBR
HBR
Intra-pair HBR2
Skew CP2520 |HBR3 Informative
RBR
HBR
AC Common HBR2
Mode Noise | CP2520 |HBR3 Informative
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113 MK AR
Ui A P AT

DPO/MS5070000C/DX/SX
BW 8G for RBR and HBR Speeds only

BW >=12.5 for RBR, HBR and HBRZ Speeds
= 1 e S e
DuT Wild - 20EE
ilder -
ebP fixture o noa o4
I— 1 [[ee @ ~ . ) - "";
HOM! J ] J P7700+P77C292MM
Probes
HDMI
Monitor
fE AR ENK A M ERE
DPO/MSO70000C/DX/SX
BW &G for RBR and HBR Speeds only
BW >=12.5 for RBR, HBR and HBR2 Speeds
BW>=16GHz for RER,HBR,HBR2 and HBR3 Speeds
out LCD panel
eDP eDP ==
L1 11 0o 2%y k
L J J
HOMI P7700
Monitor Probes
15 AR S iin 28 ) %

4
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M FBE=NEBS
SRS R R LM IR

o 2 DUT BREEKM

TEK DPO/MSO70000C/DX/SX &% RikES
e eDP Source iz AfREMNK KRR SR ENERL
6-Position Low-

20-Position Low-
Speed Connector
\A’ /Speed Connector

Swing-Latch Release
Button for Micro-Coax
Display Patch Cable

Flip-Lock to be pivoted

away from TPA Circuit

Assembly during test
(I-PEX Cabline VS

Micro-Coax Display
Connectors only)

Patch Cable Assembly,
4-Inches Long Overall

40-Position Embedded
DisplayPort Receptacle
Connector Shown

eDP MiXkH
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o eDP —E A ER 1+
Jitter and Eye Diagram Analysis Tools

T Standard  |eDP

Freq )
i LS U sctup Compeye live AT

eDP S5C ebp

m eDP DJ T.ln;;sn FreqDev  InterPairs...
LR K K

eDPSSC el

Jitter and Eye Diagram Analysis Tools
Overall TestResult: s Pass
PassfFail  Mean

HEH

| Description St Dev. Max Min n Papulation
o TG | e gohips Qo005 raovaps | ozps amos 1|

(#I DJ1, Math1 4 Pass 60.273ps 0.0000s 60.273ps. 60.273ps. 0.0000s 1
(] eDP Eye Diagram1, ... (j Pass 0.0000 0.0000 0.0000 0.0000 0.0000 1

eDP Source 51328 E MK K 4

TEK eDP #1EE RN M e 2 I BMWIXFSE, oI5
PRBIX PR HS, B MEENIATE o

st BHBid 55 eDP Source DUT # A LR AR B,
BESSINEITRERRA, ~ERLLETHNTH eDP Y
BRSSPI EGX lane BB FIgtriR BIMY R &
EMEFRATHT, REASHNREREGET—H
MER,

TEK eDP 3B EN X TR X HE M eDP K A M E
7> SMA E]RM, el DUE A ZE D IRLE &7 eDP
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panel i FETIRM, AT A TLMEKES 4 X lane
BRI

RIN—FhT R EE AL EF SMA B4 45, & DUT
AHEMNESHESINTER, XHIEFHRE 2% lane
= BN E .

N8R EDP Yis 32 #F CTLE =t CTLE+DFE #5%, ERE
Wi, FERKEFEBHEE CTLE 5 CTLE+DFE 3
B2 FHERE, TEK eDP #IEEMRIMH K 5 L IFFF
HHSEE R CTLE fhE, Bid#EHE TEK SDLA 817
SRR, OTIMSCEL DFE 1hE.
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B SOLA Visuslizer - R Corfiguration

BHEH

]
o
i

Recall aqualizer completed
@ User L on Equalizer: CTLE s Clock Recovery @ On Equalizer: FFE / DFE I PAM-4
Tol0
Al @Ot nprne BiRate:  AuloDetect O Freore Type adepTeps @2
Rl Standard - Pexioal Custom - futo -
81 | Ghis
S ' 0 FFET DFET
— PLLType: 1 @2 aps 1 X
oc Lot f 15 | JTF BW MHz 1 Sampledot D05 | Ampltude
z pt p2 b
08 | Ape 375 |ty OHz | 1 |PLLDamp 1 |RefTap 0 | Theeshold
075 |1, GHz 5 1p2 OHE I 0 Clk Delay ps | ] Use TrainSeq V| Autoset v

1.2 HDMI ST B 5z
HDMI.(High.Definition.Media.Interface, & & £ &
&0 )., BTTINERZRAMASMmEE, BiE
EER, REMTEFRS, # ZARBAEERS
FrEmb, flmad, InE, RSNUheEsE
EMRIRRRESZE, HOMI RG o] &5 4 Fhk,
Source, Sink, Cable., #1 Repeater, } 7 {RiLiX%E
BERTORAM, HSENBESESHME TESTE
MREK,

TE X HDMI EO/RERE, EAFHSE HDMI.4b
#1 HDMI2.0, HDMI # R £ A TMDS %45 5 # K,
N EETTINES], BARE 43X TMDS Z2MES, H
# TMDS.Clock.channel. fE A3z BB $hE S, AT
B FSS R E; TMDS.channel.0/1/2. {E L #IR @,
FASRZRASAI S 50 E3E. BHln HDMI2.0 EX T &84
channel &= 6Gbps BEEX, . EOMNEHRRS A
3.channel.x. 6Gbps.=18Gbps, NI 7 i# & 4Kp60Hz
FEM 17.82Gbps BT,

E 1. HDMI # R~ EE

e s v
TMDS Channel 1
HDMI 8} HOMI
| Audio 1  Transmitter TMDS Channel 2 Receiver Audio b2
{ Control/Status , TMDS Clock Channel > Control/Status
[\ EDID
Display Data Channel (DDC) |/ ROM
CEC |g CEC Line > CEC
b Utility Line b
] € > :
i < ; HEAC :
"HPD Line

www.tek.com.cn | 7
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DDC.(Display.Data.Channel). f#f 12C #/MY, source
i®id DDC #:E Sink. /= f 9 EDID ( 2% Sink X #§
HPRR, ReREEER ), FIARESFHENE Y

HATEREFHRREARANER, AAHET
4Kp60Hz & 7~ 4> ## %, 1h 7£ 18 3k 8Kp60Hz 71 ..
4Kp120Hz #9 1K 36, 1E' 2 8Kp6OHz. & E 1y #

T 29 64G (RGB/YCbCr.4:4:4 & &), iz #8 1T
7 HDMI2.0 8 X #5 5& B, B L HDMI th & 3 i
HDMI2.1.FRL ( Fixed.Rate.  Link ) 483, SLIiERQ
HEE AN, HE 8Kp6OHz BE, BINEEL S
R H9 YCDbCr.4:2:.0 RIGHMIMEBE AR, EHAE

BEP
BT, Xk — BABEEIEER; k. &K
AR, BEREHE, MKRHFH HDMI2.1 FRL &

ANXWAHTEHEFEH. EREFHOM PEBEOARE
IER, BN BEXFNREIEINE T 12Gbps.;
FH4h, E&H TMDS.Clock.channel & & X 25 FRL.
Lane3 ( Bf st AZEEHE A H ) ; .TMDS.Data.0/1/2.
SRR FRL.lane.  0/1/2, tNTFEIFFx®, #£itH 4
MEBE, XHERITIM T &S 48Gbps HIH B
=S M %A A R M TMDS #9.8b/10b 21 T 4
FRL.16b/18b 183, HRIBUEES.

FRL.mode. B A5 AP FEL .

FRLLane 0

(Connector Signals TMDS Data0+/-)

FRL Lane 1

(Connector Signals TMDS Datai+/-)

FRL Lane 2
HKMI TX (Connector Signals TMDS Data2+/-) HKMI RX
FRL mo@e of AL Len o3 FRL morfje of

operation (Connector Signals TMDS Clock+/-) operation

< SCL >

P SDA .

P CEC N

P Utility |

P HPD .

Cable

& 2. HDMI 2.1 FRL 2~ EE

8 | www.tek.com.cn
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3 lanes TEEA T, XXX #F 3Gbps 1 6Gbps #
FER; KEAM Lane3, source M sink FEEF
FAZ450Q ~ 150Q ¥,

4lanes THE#ER T, X4%6/8/10/12.Gbps. HAEEX,

1.2.1 HDMI 2.1 Bzt

HDMI2.1 B2ERIME B 9 4, I TRERF=, UM
Lane0 A,

Measurement Victim Lane [ Aggressor Lane
(Lane0) (Lane1/2/3)
HFR1-1: DC Common Mode LTPS LTP6/7/8
HFR1-2: Vse_Max, Vse_Min LTP5 LTP&/7/8
HFR1-3: TRise, TFall LTP4 LTP2
HFR1-4: Inter pair Skew LTPS LTP6/7/8
HFR1-5: FRL Rate LTP3 LTP2
HFR1-6: Random Jitter LTP3 LTP2
HFR1-7: Data lane Eye Diagram LTP5 LTP6/7/8
HFR1-8: AC Common Mode Noise LTP5 LTP2
HFR1-9: FFE Manotonicity LTP4 LTP1

3. HDMI 2.1 FRL Ui 2

1) WX ESREEHBE, MiXitEX 8 Fr3E Link
training pattern 1 ~ 8, @54 LTP1 ~ 8, &
HDMI1.4b/2.0, MWMELEHEK,

) MR EESERXEEEN, MNEEBDHETL,

3) FEEEHEM lane AYTL, B0 HFR1-1 IH,
R Lane0 A, % E Lane0 % 4 LTP5. 75 &Y,
Lane1/2/3. 7> 3% H LTP6/7/8 MIEBEY, Wik 753k
BEZ.

BHEH

1.2.2 iRix ( Source ) Mlizt By X4E S gk
1.2.2.1 imER ERISCH

Rl LIRS, AREMEER, KERNT
RMEARER 3.3V mEBEE, ATHRBRMA—BM
Wik, FAFPBEXERT, REHTIANKESE,
Bl E 3.0V fimiE B E, AT RIDFRS R s
ERETARAER,

B 4. ZBRERKIREEEFET

1.2.2.2 BIRFEFESHBEHRE

MBI EMESTE, MK FES 5 RE LI

SEMENES; 7 HDMI1.4b/2.0 Wik, EBEBH
HESRERXREENES; FHEIREBEHREES,
XERIKES, BEROEEED, TEAmk, BEXT
MIXZRAR

&5 Tri-mode. fRiE ( Z#&8RE ) , WK M4ES
T, BT EERIHER (A-GND #1 B-GND) ,
TREMHEZENHE, TIMEI 8 MERESHRE,
BEDMTEZENES. NSZI T £3PME BB 1k,
BT ZRREARN, FTRARUEBA LSRR
Bk TR, BT 8 4 channel LN 8 MNEK(ES
MR RE, MXMEES,

P7625 P76CA-292C P77C292MM P7700

B 5. R =RHRETEE

www.tek.com.cn | 9
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1.2.2.3 R MK & Z2 L 59 18] 1

FE&EERAIRF, HOMI #SEE X F I E AR F cable. 8, it 7T MK TREME L. AEEXFHHM
Cable mode: Category 3 Worst Cable Mode( WCM3 )and Category 3 Short Cable Mode( SCM3 ), 115 .
CTLE 1 ~ 8dB #1 DFE 1-tap d1 value 25mV,

R NDESNMUEER, ATEE, Wik EE,

Fattm—n_ Worst Reference
Tx TPA-P Cable [ | (Cable
- Emulator Equalizer
Board !
TX TP2 EQ eye | Cable mode -

WCM3 25mv (d1
value)
SCM3 1dB None

3/6/8/10G WCM3 8dB None
SCM3 1dB None

£ TP1 REEEE, KA cable #£78, 53] TP2 ISy
B, BERASENEESE TP2_EQ iEMEE.

Insertion loss
Lo_p - ‘3' LO_p with crosstalk
(0 _pfrom 10" - =
wn—"" gomWlP _——
- ms!-“"‘“f'mf T A — " _#
— -
L1_p on 02T
ot 3
Lln- ﬂun@‘?dn"j"’n P
5 Uu.,s uﬁ@j\}\&{'} =
P U‘f""x# \9}\ B
2.n PT
- o d“@!
Bp &
L3 _n

REHEAEZEAER
BEEZE Cable REMBEARE, LEZEHMEIEL
SIANEIR,

B 6. EXAMEE. HEREBIL

10| www.tek.com.cn
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1.2.2.4 WiXiERFHE B Zhi)]i%

MENRBEEEHELHHE, THEIANRES
BENEE, NEFRBLIRE S EDID/SCOC

BHEH

Channel ) offset.0x31 A FRL Rate &N X =&
=, 1 offset 0x41/42 FAHEA Lane EERE, T
WY MREENEZIMLEY BRI, KT WL

= = B 2 7 3|3 5 3K
B4, 7& SCDC ( Status and Control Data EERAUL, RE U,
SCDCS-Sink Configuration
Offset Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FLT
0x30 Rsvd (0) Rsvd (0) | Rsvd (0)| Rsvd (0) | Rsvd (0) Rsvd (0) retr_;i? PR_Enable
0x31 FFE_Levels FRL_Rate
SCDCS-Status Flags
Offset Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DSC_ Lane3 Ch2_Ln2 | Chi_Ln1 | ChO_LnO Clock
0x40 | FLT _ready | Rsvd (0)
DecodeFail _Locked | _Locked _Locked _Locked | _Detected
0x41 Ln1_LTP_req LnO_LTP_reg
0x42 Ln3_LTP_req Ln2_LTP_reqg
7. EDID/SCDC =EH
1 '2-3 $§ HDMI2-1 FRL E ﬁ]{kﬁ% Tektronix Sx Senes Oscilloscopes Master
1.2.3.1 BEE—: DPO70000SX RSB HEE T = ==
o wmm - } J. !
M & DPO70000SX 7~K#%, £ UltraSync cable [ : 6 S e e 4“,
SREL, T UIE 8 MEBIEAY skew HEE] 1ps A, # : ) J J J ;
REFE B HESRENRS M, FARE 8 MR o |l o |
. > N S, (=] == 1 Cable
2i5, BADTEAR 4 MEHES, WRATRAE ; — :
o > o P NS S Sl > Ny — |
BERIE ML, ESBATEN, WEER, X ; e
4 I
B , = !
- A A 8 z = g
F&EC EDID emulator, SEIERFIFDELH A EhTH%, E‘?é’imiéf”‘
D3+ j
8. &5 HDMI 2.1 TR =8 R BENI T R =R E
www.tek.com.cn | 11
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1.2.3.2 BEE=: DPO70000SX ik 254 B Tri-
mode R

FIF Tri-mode REMNEEM, ZEMXETHZFT, 2
BTEEBH#ET (A-GND 1 B-GND ) , %=

Tektronix Sx Series Oscilloscopes

| —

EDID/ SCDC
Emulator

DuT

HEH

M3 8 NMREIKESHRE, WX IRERWATERJE
HiEE, EETRENT, mESRSSNRERTES
=z, EERENESHE MW, FE T RAFRE,
EAf@iT EDID emulator 23 B 511L AR .

g K
2 SN
58
P7625/P7633 Probe

9. &5 HDMI2.1 =Z#IREMIX T R =ERE

12| www.tek.com.cn



R RE

1.2.3.3 RiKsRHREHNEE

£ HDMI2.1 }ISE R #E 35 7~ K 2%
MUt HFRAEE, ARBLEFS

-H+14—|E
™ O xE

FEft B R0 DP/HDMI

23GHz &
g, 16GHz =&

20GHz T Ay A o] IS ? — 7 mE o] XM _EFHATE
MHmINAERXRE, HDMI2.1 E
i8] 22.5ps20%-80%. ~iEasM=EZE| _EFAS(E) o] A

WTIARITE:

SAFHRIR EFHE

2 2
r:’isefﬁis?:ﬁ_‘.'eﬁ] = J(rrisefscﬁ;rs}} + (r:'iss'fsr::.rcs']}

MTRITMER RS, EANENNERZERM
o
ST E 16GHz BW | 20GHz BW | 23GHz BW | 33GHz BW
$2 8 FFHf(8) ‘ X
(20%—80%) 18ps 15ps 13ps 9ps
KRR A 8] 28.8ps 27.0ps 26.0ps 24.2ps
53k b
a2 At 6.3ps 4.5ps 3.5ps 1.7ps
Toisel o) —22.5ps
MERZELL
28.1% 20.2% 15.5% 7.7%
A 1/22.5ps
10. KRS EF AT EME S
MNHRAEE, TESRNTREX: mrEas R

A IESZR B RR —3dB AYHER, T%BTJUJEH_EFF‘

FEZKESH
SEXRHES 12Gbps, ML
16GHz TR RE=MEE 3

£ 18GHz,

P W RGBT -3dB,

EXE 3K~ 5XEK, HDMI2.1 {5
6GHz, 3 RigK K
RIER A

HEH

B—AE#HN HDMI2.1.DUT #9 FRL x&EXEHIA
3| FPR 12Gbps BI1F, TLX?&E@J:EE’M‘ =Wy b7 SMUN
MERESRATRR K. FERWE, ATRIEEFN
MEBEUZ MR G, TR LT,

12.3.4 B4
ok A BRE o AmEE &, Tri-mode. £

R B /| RESRRESEM, &S5 EDID/SCDC
#ﬁ?ﬂﬁ%@ﬂ , SLIRT HDMI2.1 FRL JE 3 Mt i B IE

Bzh1k, MIXRCEE, . TII$3F FRL 5589
LB, hn lkT,)ﬂlJﬁu?EEo M T ES B 2 R R B8 IE
HDMI2. 1 =&, INERE = mihis it iz,
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FREHIHIE

MEMERABRESHE , FAE5RTEHRMKRER !
HEFRHRRATPXME : www.tek.com.cn
FRPEEFPRSPLLEHRL : 400-820-5835

SR (FE)BRAF
LTI AR XM 12275
kg : 201206

FEE: (86 21) 5031 2000
£, (86 21) 5899 3156

SRR EEL

AR TT AR YL X = (215385
T 55 B = ER B EE 1604
k4 : 610063

HEi%: (86 28) 6530 4900
fEEL. (86 28) 8527 0053

R FEMHEL

b T BH XIEA 65 B
BERS R Bl TE N o e 1
L2203 50

HE4: 100015

HiE . (86 10) 5795 0700
f£H.: (86 10) 6235 1236

TRARMEL

PO T IR Fa VG B 885
Z= R e E RIE26ZL
Ml : 710065

HLi%: (8629) 8723 1794
fEH.: (8629) 8721 8549

EZRRFF, WEFR: WWW.TEK.COM.CN

=R LEHELS

bilH KT RE RIS 185
9JEE S

HB4: 200335

HLi%: (86 21) 3397 0800
L. (86 21) 6289 7267

I IEL
BT X BRI 72675
LR RTTEET02'5

hRgw: 430074

i (8627) 8781 2760

SR B

RN IR R AR #5002

E24) S R K E3001-3002E
k2. 518008

Hi%: (86 755) 8246 0909

FEEL. (86 755) 8246 1539

EREEMEL
TRV EGE 1325
MK 808-809%

HiE: (852) 3168 6695
FEE. (852) 2598 6260

© RRMFENAE, BRER. TR RZHEENHBERELTXREARBEOERRY . AEEFNESRBIUITHRNAMEMRTHER. AXPHRAL
ERMMERMAELE, BAATES. TEKTRONIX #l TEK RF TR A SIEEMEIR. AXPREIMNAARMHSHARBASNRERES. BRZUEMER.
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