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o ERREHEIRFRALUARI4Gbps, BHEUE3.2Gbps;
o (FRICDRALTERMAFTIMES L, XEMARR T IS S &2 B A9AT e EFD AT £
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e FS: Framing Symbolsfiff=

e FSACTIVE: DE55ER, FAF{&%HD Code

e FSBS: Blanking Start, SHERHRFFIAFRTS, TEFSBSPI{EHIAYERIK code

e FSBP: Blanking Payload, {MFBFFOBEZ[E], VsyncHIHsyncEiE#FTEHByte0F0ByteT,
Byte2-491=4ES, TEFSBSRIERIAYER/ID code

e FSBE: Blanking End, I F5—MEXUEERI, VsyncHlHsyncEUEHFTEHByteOFIByte1, £
FSBEP{E5RYERIK code

e FSBE-SR: Blanking End Scrambler Reset, E§g512 1 BE{ES& 2 ABE-SR(ES., FSBE-SRIXERTF
scramblerfldescramblerfJLFSR, FSBERYZIESTERIRFSBE-SREIXAIAHEN S,
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Figure 5 BE_SR counter

e LFSR: Liner Feedback Shist Register, FFscramblerfldescramblerfgXORE/E;

e CDR: Clock Data Recovery, HUERIHMRERA, FAHREMVZHNHES, EHRERESZAIA
IXCDREIAHEMER., HWUIRIRIERZKEIFCOREERE HAEmITRAIATFRIIER, ERIEX MY
SRR RAE,;
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What is CDR (Clock Data Recovery)?

- Only data line (no clock line) is on the trace

LVDS data & clock parallel

Tx side

kS N/

:saﬁ:iiﬂiﬂiiiﬂﬂii

Sampling error caused by
skew betweean EJ_H and Dat:
fransmission Fx side
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V-by-One® CDR

Tx side

Dats

CLK

e HTPDN: #UHEKSIH, KEX
e LOCKN: Lock IR%, KB

3 {ES5IH

transmission Rx side

Skew Is nowhere

o EFXIfYData Lane: BTEHEURSE(VIDEO DATA, CTL DATA, HSYNC, VSYNC, DEN)

o HTPDN:AFRERIGN, AT, BASEBUREHTPDNESHIE, X5 ITLUEEAR
¥, TMENRERERIXIRAIHTPDNALERD A,

e LOCKN: CDR Locksignal, FAFZBECDR PLLESHHTIRE. AREEF, ZCDR lock/5iEU
I eIFLOCKNAME, ZHTPDNERIZAIRHE, LOCKNREFEEHTPDNARZEZ BN,

V-by-One® HS
Transmitter

Pixel Data

Control Data
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XN b~ H{Rx0n
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V-by-One™ HS
Receiver

Pixel Data

Control Data
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HTPDN

LOCKN
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LOCKM

—— |ndicates microstrip lines or cables with their differential characteristic impedance being 100 0

Figure 1 V-by-One® HS Link system Diagram
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KXl

KiXimHpacker, scrambler, encoder, serialier, transmitter link monitor4apk

packer
AL
Table 2 Packer mapping
condition Packer Output
e - I —
hyte mad DE Enabla Disabla -
raming Symbol FSACTIVE FSB3 FSBP FSBE /| FSBE SH =
.
D[ PO
o1 PO[1]
EDE Waync: Waync: aync: gg T
Byta0 Q[il H = SYNH H = OxFF H = SYNH PD[4]
Disl L = SYNL L = 0x00 L = SYNL BOI5]
0[] PO6]
0 PD
® D[g FDO[1
§ g 1'5" Hsync: Hsync: Hsync: Eg ‘g
p Byte1 o H = S¥YNH H = OxFF H = S¥NH PDI4
= E%I L = SYML L = 0x00 L = SYNL I
g | &2
'E e POE
Vil - vl
-.E Df16] CTL[O PD{0]
o|F D{17] CTL[ PO
E DOj18] CTL[Z PO[2]
Df19 CTL[3 PO{3]
s Byte2 D20 BS CTL[4 BEBE_SR PD[4
% D[21 CTL[S PO5
O[22] CTL[G PLE]
DEE' CHT PD il
Of24] CTL[8 PD{0]
D25 CTL[5] PO1
Dj26] CTL[0 PD[2]
D[27] CTL[11] % # [ K]
Bytsd DjZE] B3 CIL[i2] 7 BE/BE_SR PDJ4]
Dj249] CTL[13] PO5]
D[30] CTL[14] PO
bl il -
D33] CTL[16] PO
D[33 CTL[17] PO[1
Df34 CTL[18] PD2]
D[35 CTL[19] PD[3)
Bytad D[36] BS CTL[20] BE/BE_2R PDJ4]
D37 CTL[21] PDO{5]
D[38] CTL[Z2] PDIg]
wm CTL[2 FE El
- D K D K DIK
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(1)) AT T [ D — XOR Enable. K — Disable » DIK
L ¥ ¥ ¥ ¥ L ¥ L

PDITI Jr » H
PDI6] P > G
PDI[5] b > F
PDI4] Qo » E
PD[31 @ » D
PD[2] &P = C
PDI1] o » B
PDIO1 I - A

LFSR : G(X)=X16+X5+X4+X3+1
BE_SR——» (X)= *

Fm.( [1}=[2] L}-{ZH
(a) Scrambler
)] AT S D — XOR Enable. K — Disabie = DIK
¥ ¥ ¥ ¥ w Ll L Ll

H & » PD[7]
G & » PDI6]
F @ » PD[5]
E 35 » PO[4]
D 1 o * PD[3]
c & » PDI2]
B o » PD[1]
A $—» PDIO]

LFSR : G(X)=X16+X5+X4+X3+1

BE_SR — | »
?-EHE
{b) Descrambler
Figure 8 Scrambler and Descrambler
encoder

taE8/10bitdwtS, B8 bitfuEd e AN BRI 10MUIFS, FETARPAI0FI1RIZE, X
MR8/ 1 0JmiBRIRA BRI B & (DC balance)’, HEiERBTRANEZEINEFZEI1E S MLIERN
RNESHRBETN, BERFERFEHEERX /NI, RBEINEL 1" 0" EiI5, ANSIEE
NMAnAERI8b/10b4RIBITFE, TLAEE (8b10b%wIE) X1,
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¢ 8b/10b encoder

. (a) I:'ncudcfm

. (b} Decoder "
Figure 11 8b/10b Encoder & Decoder

serialier

TR ER TER
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Serializer

CML line

Deserializer

CML line

(b) Deserializer
Figure 12 Serializer and Deserializer interface

link monitor

o HERRUSINES, FEFEHTPDNAILOCKNFEMSSLAPIRES

* HTPDNAEIREARIRERAN

o HLOCKNAE, KiEi##HACDR training mode&i%xCDR pattern, 4&ICDRSHFAIZIHMCDR
traing mode#Znormal modeFHAERIBEIEUE;

o Ll
¥R
#EmBunpacker, de-scrambler, de-serializer #receiver link monitorfaRY, SeRFN&IXRREARY
TIfE.

#ZIKiHMCDR traing mode Elnormal modefSi@IFALN traing pattern3&fii— 1 byte FbiglITFaILL
#;

5 EFITE

e byte mode: ATLARE3, 48¢&S, BURTFcolor depth, ELAI{EHIRGB 10bit color depthBES, B
— N pixelBF30bitEE, FrAFZE[ER4byte mode(32bit)AJLATF F30bit#ifE.
e encoded total bit-rate: QEHEERK, FATLABELATAREE:

[encoded total bit-rate] (bps)
600Mbps = [encoded bit-rate per lane] (bps) = =  4Gbps

[number of lanes] )

e number of lanes: FILAZ1, 2, 4, 8.., BURF RN AN S HRAITERRK;
e encoded bit-rate per lane: B Manefm A/, AILUBILATAITE:
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10

[encoded total bitrate] (bps) = [byte mode] (byte) x 8 x X [pixel clock] (Hz)

8

6 ¥ Ndata lane#=

Table 1 Video data format vs. No of lane example

Resolution Refresh rate (Pixel clock) color depth No of data lane*
HD 60Hz(74.25MHz) 18/24/30/36 bit 1
ex. 1280 x 720p 120Hz{148.5MHz) 18/24/30/36 bit 2
240Hz(297MHz) 18/24/30/36 bit 4
60Hz(148.5MHz) 18/24/30/36 bit 2
Full HD 120Hz(297MHz) 18/24/30/36 bit 4
ex. 1920 x 1080p 240Hz(594MHz) 18/24/30/36 bit 8
480Hz(1188MHz) 18/24/30/36 bit 16
. 60Hz(185MHz) 18/24/30 bit 2
[ Full HD
o 2560 x 4 080p 120Hz(370MHz) 18/24/30 bit 4
240Hz(740MHz) 18/24/30 bit 8
4K x 2K 60Hz(594MHz) 18/24/30/36 bit 8
ex. 3840 x 2160p 120Hz(1188MHz) 18/24/30/36 bit 16
240Hz(2376MHz) 18/24/30/36 bit 32
AS
7 RS
o EiEEEE
Power on HTPON = Low Tx - PLL lncked LOCKN = Low ALN Training finished
e e
f’/:ﬂzu \. / Tai1 \\. (/—Tmﬁ\\‘-. /Tﬂ @_\\ /dr_mﬂ
\ Shut down | Stand-by @ism COR trainin ALN trEining] Quﬂnal
e / " N o %
\P:wr off ‘-{I]’LF'MDN = High \T::'PLL unlocked '\EEJCKN = High and HTPDM = Low
—from Ta#1,2,345 T ——fom THEZ 345 —from ThE3AE T from TxE4,5
Figure 14 Transmitter State Diagram
o ElnEEEL
Power on Rx : CDR locked Alignment achieved
R0 R Rx#2 Rx#3
Shut down DR training ALN training MNarmal

Power off Rx : CDR unlocked

from Rx#1,2,3 from Rx#2,3

Figure 15 Receiver State Diagram

8 Training

8.1 CDR Training
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1. 4HTPDN=0, LOCKN=1

2. EEA1%D10.2(0101010101)4RFSEEICDR PLLEHE

3. D10.24mABRISMER 2 LFRv-by-one AR —%

4. D10. 24w A BE# scrambled

5. 24320HCDR PLLIZBHERT, ATLABIILOCKNI @R &IXimR

8.2 ALN Training
ANLZalignmentfJfEiFR, EERTHREAIRITTHIByteAIXIFE, ALN patternBFEBSHIBEFERS

BytefyiAF21EICOMMA patterntiliZl, #ERAZIBSHIBEMZED . FFSRAVENZEIT KBS
il

1. Z4HTPDNFILOCKNEBAORIRHEFFISALN Training

2. —DEEHARA64pixel, BIE32pixelR, JSE32pixel2(E
3. —ALN Tring EHENAE 16)XDEEEA
4. HLOCKNAO0, HAALN TringfE#8, D[39:0], hsync, CTL[23:014FikE /90
5. DERIERE—MERIREN
6. VSYNCRR T &fe4MEE=R, EftE#IRE 0
7. RIGANVSYNCIIZRE N1 FEZ A T1EBE_SREMLBE
8. ALN Train patternff{scrambled;
GOR Training ?";::j;r:h-;ig Narmal Operation
LOGKN |
32Pix 32Pix
________________ e — S
DE | [ [ L ee | M Tnput Vahie from User Logic |
: Don't Care :
RGE | (CDR LOCK Pattern) | Al I Al EX N Al |~ Tnput Value From User Logic |
v ———— Y TR T T T
oo i o [ o | e | ] | Trpust Value from User Logie |
R
e DE:TI'J_"
Last Pixel
VEYNC="1"@
dth Last Pixel

Figure 19  ALN Training timing
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