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PR REAL I A AT Zr B B G R M SR ok, UL, AL, AL, ATRL, AT ZRiE AR
(DVR) , ZHoilisE (DMS) , g ks (OMS) #Hi5k5 . RGBT B M2 Mm%
WIS H (ADAS) R4, MHFEMMEFRLE (VD REG, HIIEG KL 24 2 ADAS
KRG THBNE, HHEARE VI KRG T 360 &5cioR: | AATERG L IE TR 2L 2 ADAS
ARG T EdEAT Y, s S VI RS T DVR 4

Kl 1 5 FPD-Link H 1L f# 4 (SERDES) &~ K. FPD-Link Il fi# & #% T.{E7E Direct Forwarding
BIFRT, RX 22 O AP R fefE 42 CSI0 B3 CSI1 3 1, FPD-Link IV fif & 288114 Exclusive
Forwarding & AR H A — RX 22 U ARSI [F] I A& 4 22 AN [F] CSI i 1, AT SEBIL IR — 3345 Sk vl @it
R A E AN R GE . AE NI LN Exclusive Forwarding Bt 53, DL &8 LR
W5 fdi il Exclusive Forwarding 1.

SRV FPD-Link Ser RX0
Cslo > SoC1
SRV | FPD-Link Ser » RX1
FPD-Link Des
Ccsi > SoC2
SRV FPD-Link Ser RX2
SRV | FPD-Link Ser RX3 S

Figure 1. FPD-Link B {Lfi#H$: 8 (SERDES) fHur~=E

2 Exclusive Forwarding =R EAH

ADAS FPD-Link IV fift £ 8 2844 S R Fh % K A2, Direct Forwarding 73 DL & Exclusive Forwarding
#3. Direct Forwarding #=~, fith #2ilid FWD_CTRL1 (main page 0x20) 217 26k RX Z217
PR L R B CSI0 80 CSIL Hh—AMi 1, FRANRE R #% & 5] CSI0 il CSI1 3 15 Exclusive
Forwarding #x0T, fifcf #85ER% RX $ LIAARZE 77 35038 vT LA 4% & 31 CSI0 F CSIL i . B 204
FPD-Link IV fif £ &5 N A e KB HAE ], T SOR &5 & LBl 43 #r FPD-Link IV 734t Direct & Exclusive
Forwarding T{E R,

4 T.{E4E Direct Forwarding #=Ui, &R RX 4 HALIRZE /A £ 1% 42 CSI0 5l CSI1 Mux, £t AHM
) CSI KA 25844 FWD_CTRL2 (main page 0x21) it & & AN R #% & #5520 CSI-2 {55 1% % CSI i
[, Ukk) CSI0 #1 CSI1 AAHEMSLH CSl g, FRiEFRZ Al BpEeE, thin CSI-2 ¥ lane, CSI-
2 e A5 35, CSI v T e Bl % 2,

2 FPD-Link Exclusive Forwarding #7655
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M TAEAE Exclusive Forwarding iU, @1l 2 Firs CSIL i H 4 H I EdE sk 5 T CSI0 &4, Hit
CSI1 il CSIO %t CSI-2 #Ets R AHE, Ll CSI aggregator #23, (Round-robin/Basic Sync/Line-
Interleave/Line-Concatenated, £ 41%ii%5%5% DS90UB960-Q1 #its+) , ¥ lane %1, ¥EiE %,
PR T IESAS . FiAM, T CSIL AT B RX 822 OE £, W4t RX port Mask #HUE AR
B ) RX 2 R £ By (2B RX D HURAE CSIL o IR LP1D) , (HFERE, X4 CSl
aggregator 1 :0i% A Line-Interleave 2 # Line-Concatenated i, Fif RX 2 L EIEH LM E
CSIO0 1 CSI1 %5,

Exclusive Forwarding # &A1 -
CSI0 (%t Rx0-Rx3): LP11 -> Rx0 -> LP11 -> Rx1 -> LP11 -> Rx2 -> LP11 -> Rx3 -> LP11
CSI1 (%t Rx2-Rx3): LP11 ----- -> Rx2 -> LP11 -> Rx3 -> LP11

Writel2C(0x32,0x03) #Read CSI Port 0, Write CSI Ports 0 and 1

Writel2C(0x20,0xF0) #Disable RX port forwarding

Writel2C(0x33,0x03) #Enable CSI ports 0 and 1, set continuous clock

Writel2C(0x20,0x00) #Enable RX port forwarding (needed before enabling exclusive forwarding)
Writel2C(0x21,0x03) #Enable round robin mode for CSIO and CSI1

Writel2C(0x3C,0x9F) #Enable CSI exclusive forwarding

Writel2C(0x3B,0xCF) #CSI port 0 has data from RXO0 - 3, CSl port 1 has data from RX 2 and 3 only

7.55Gbps
40b Receiver
RX
1.866Gbps Buffer
28b Receiver
RX0
| RX port |
?.55Gbp_)s CSI0 aggregator Mask > CSI0 Port
40b Receiver
RX
Buffer
1.866Gbps
28b Receiver | RX port 1\
RX1 Mask
xclusive »  CSHPort
7.55Gbps 9
40b Receiver
RX ————— |0
Buffer /
1.866Gbps
28b Receiver N
RX2 CSI0 Replication 1\
CSI1 aggregator
7.55Gbps Replicate > CSI2 Port
40b Receiver RX CSI1 Replication 0
1.866Gbps Buffer /
28b Receiver
RX3

Figure 2. Direct Forwarding vs Exclusive Forwarding =R
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3 Exclusive Forwarding #8828 W F 37 5 DL SRR 5 =

3.1

Exclusive Forwarding #8715 F 37 5

LR G 5% ADAS NI, FAARSEAS SL B BE 7R 2L 0 22 ADAS R SEIAHINAS:, WFHELRE VI
RGN 360 5w, MABBERGLN, Al AWM S: 2 ADAS 5 IVI RGHEHIR RGN, L
PG K IR e 1k 2 ADAS, ADAS FRIE I A A R AL R 2R AR B X 2 IVI R4, WKl 3
Fiizns 24 ADAS 5 IVI RGP AG WS —AET7%) B, HERAGRE R ® I i f 254 CSI i
i F 47l % ADAS 5 IVI ANE] SoC, il 4 . HHELT ADAS 5 IVI IXUR R4, SR ERS
W SoC J7 E B 4 BT B 12C # B0 4e, miEPE S U5, TRRESHE AR, HIARN
%0 LA ADAS 5 IVI #2248 N4 Exclusive Forwarding N . BLF ADAS 5 IVI &4 #i
IV

1. B2 —4RX SoC J7 %7+ ADAS 5 IVI SoC J& sh I+l & 4 e i+, Kk FPD-Link fif 5 2% 12C 7 [
I 47 ADAS 5 IVI SoC 12C 212k b, - HA1ia4 5 SoC #H4THE & .

2. % ADAS 5 IVI SoC Xt CSI-2 i NERA—FE, 185 IVI SoC CSI-2 RX EARRH, B E K & i
CSI-2 5 5N NTTEE) CSI-2 (55 (FEBRWESLMWIEM ) .

SRV FPD-Link Ser RX0
CSI0 ADAS SoC
SRV | FPD-Link Ser » RX1
FPD-Link Des
CSli1 » FPD-Link Ser » FPD-Link Des
SRV FPD-Link Ser »RX2 l
IVl SoC
SRV | FPD-Link Ser > RX3 CSi2 —
Figure 3. ADAS&IVI FEBIR R S 4L RIAE &
SRV FPD-Link Ser RX0
CSI0 ADAS SoC
SRV | FPD-Link Ser » RX1
FPD-Link Des
csi IVl SoC
SRV FPD-Link Ser RX2
SRV | FPD-Link Ser RX3 S

Figure 4.

FPD-Link Exclusive Forwarding #7655
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Sentinal mode feature

Internal frame sync

VI SoC configure SERDES with
internal frame sync for camera

State 0
VI only

Similar to state 0 -> 1 where
ADAS will use IVI config but
rovide external frame sync

Power down car but sential
maode is still enable

VI powers up first, and frame
sync control is passed to ADAS
once it powers up

ADAS will use config of IVl SoC
but transfer frame sync control

State 1 "stream on" config

ADAS & IVI Toggle CSI 1 output from VI State 2
SoC to recognize video ADAS only
enable
-—-_.___________) "stream off" config r________._—)
VI powres down when not in
use External frame sync

External frame sync

Figure 5. ADAS&IVI BiR RGORASHL

K 55 ADAS 5 IVI ¥Rk 24 TAERDS, R ADAS 5 IVI SoC &7 T./E, 4K State0,1,2 =F T4k
RZS, Hrdr State Uit #2041 bt 5 Wi [7] 215 5 U4k UL fif 55 28 12C 325 R4 .

2 M State2 V) #: 3] Statel i, VI SoC £xilid SoC [A] GPIO Bl # %1 ADAS SoC f#i it FPD-Link fift 5
#% CSIL i (ffife exclusive #&) , MBI ERAZ L B . MBS = Fi 15 ml A1, Exclusive
Forwarding 120 FPD-Link fi# & #5 CSI1 i &5 kIR -T CSI0 ¥ 1, FFH. IVI &% 360 45t <
7F CSI0 CSI AEHAT M EETF i, P 6 CSIL 3 DI FEARBEARIE CSIL 3 1% H 55— CSI 34N
SERE 51l

3.2 fRBFR

Kl 6 ¥ CSI Hiyats RE, 4 Vertical Blanking 45 R 2 5, JFUA5¢ 8 —WiddiiE5, B 9 iiE
CSI1 i th 2B — W e B 2 —il, Tk CSIL 7E Vertical Blanking B B 5

FPD-Link fi# & 2% GPIO X #Z Ff RX # TIREHR7~, HAEHE LOCK, PASS UL/ Frame Valid/Line
Valid . Niifi /& IVI SoC CSI i ANESR, KK CSI0 #iH Frame Valid {55 map £ GPIOO #ith, 4
ADAS SoC fll %] Frame Valid {55 A{EHF (Vertical blanking) I, fiifg FPD-Link fi# & %% CSI1 i
I (ffigE exclusive # kM) , HERHME R LRIE CSIL % i CSI-2 i A 5E 21— il

FPD-Link Exclusive Forwarding #Lz(A7 /755 5
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FRAME VALID

} ) \ Vertical Blanking /

Line Line Line

1 2™ Last
LINE VALID —/—\_/—\_ _/—\_/—\ Enable Exclusive Forwarding

oSt Dl &
LPS LPS
LPS LPS \

GBS

Frame

Sync

Packet

Figure 6.  CSI %t ik =%

4 KA

ADAS FPD-Link IV #it# Exclusive Forwarding & X f# 5 5 25 [F]— RX £ 4% Sk B T AR I 4 24
[/ CSI ¥, MK ZE ADAS Al IVI AR R G LA FIIRET R . ASCTHEM4H T Exclusive
Forwarding X, HEIFFE R ZARE CSI A, (AR HAFE R IR, 0 SE AR SRR 5 IR H 3%
ST IR AR TJ7 %2 ¥ Exclusive Forwarding B, #41C FPD-Link HiAth 3= & 2 Wi Thfg,
1411 GP1IO MAPPING ki /& 24 5K .

5 ZEER
1. DS90UB960-Q1 datasheet (SNLS589C)

2. DS90UB9724-Q1 datasheet (SNLS699A)
3. Technical specifications “Specification for D-PHY V1.2” (request from MIPI alliance)

6 FPD-Link Exclusive Forwarding #7655
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