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I3 TEXAS

ZHCAB805 INSTRUMENTS

1

16/TDA

2.1

PCLK

DATA [7:0]

YUV422 W 5% 7R SR U B

Ui Figure 1.A FioR, MAT 2 804 %E M, T RVC INEE, —M RVC R4 k&iEit FPD
LINK EB 2 SRS, XIS A, 884Gk B % X — oo EP S5 1 YUuV422,
BEEVRE TR R, BERBZ R, Rl EmER A9 RVC ThReh 360 Ea& =R % 1M
XTT3T Tl Jacinto/ TDA KRB A5 7 &, # 2% RGB888. [ &M Ai(E 5 1) FPD
LINK i &/ 5 g 0f — RS2 B4 SCHF YUV {5 5 4% 46 (40 TI UB933/UB934 for YUV422), #
23 FF RGB 55 H4E4i (i TI UB921/UB924 for RGB), Xt ki N 45t ui# RVC K5
FT 58 G0 T SR AR [ SHe 2 PRI N3 S (RIS ASTE BRCE AL 5 11 B4 BNk 285 i () e S 45 79 o it £
o XFEMIT R AN RGN BOM A, AR Z R, #AE — MU 7 %

{ELIREET T1 Jacinto/ TDA FIAL B 23 (14 5007 ZRet i th YUVA22, 4 Figure 1.B fis.
TEF- s SR RGOk, ERARGNENK RVC A —FF, LTI YUV 155 0 28/
i B AN R T LASIIAL, R G R A R Tt B TR

Serializer Deserializer
UB921/925 UB924/926

Serializer
UB913/933
RGB 24bit I/F RGB 24bit I/F YUV 8bit I/F
Deserializer
UB914/934
YUV 8bit I/F
Serializer Deserializer Serializer

UB913/933 UB914/934 UB913/933
YUV 8bit I/F YUV 8bit I/F YUV 8bit I/F

A B
Figure 1. FEA&RRZAPHE YUV422 KRS
YUVA422 #3X P R B 7

R4 Jacinto/TDA ALFE &R 1) TRM $ifiid, B R ¥ 7 2R G834 I 4% 2
A. SMEIEE S 1 RGB # 2\ (RGB888, RGB565, RGB444)
B. WHk[FIP(E S YUVA22 #% 3K

a. 3(FF BT656 fl BT1120 fr

b. 3CHF YUVA422 1#%30 (8 bit B )

c. SZHF 10bit 2 O YUVA22, SZBRAIE] 10 MR EHE L ) D[9:2]

PR [E] 2545 5 AR ST HY
1st Vertical Blanking Top Field Active video 2nd Vertical Blanking 1st Vertical Blanking Bottom Field Active video 2nd Vertical Blanking

A) BT.656 /7 Almiifg =t
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EAV Code Blanking Video SAV Code Active Video

_ EAVCode |
255 0 0 EAV cb Y cr Y 255 0 0 SAV Cb Y cr Y
4 Bytes 280 (268) Bytes 4 Bytes 1440 Bytes

B) BT.656 1T Active video f#% =k
Figure 2.  YUV422 IR #kFEI2H#R (BT.656)
R4 Figure2.A F1 Figure2.B AJ LLUE th, X T Wk FEEE S I thAg 20, A 7% PCLK M

2, [FPPAE S C2RYE BT PRCHE ST R 7SR+ 7. #8057 A B2 HSYNC Ml VSYNC 15
T, MEEE NIRIBIERE, 1TIHR, SAV M EAV 7 BURMEAGAIIEE .

{HA2XT T TI Jacinto/TDA R BEER A — SR, TRM BLA 40T ) CAUTION Buifiig:
CAUTION: DISPC supports maximum 256 bytes of horizontal blanking when the LCD outputs are
configured in BT modes (bitfield HSW of DISPC_TIMING_H1/2/3 registers is 8 bits wide). This is not
compliant with BT.656 and BT.1120 standards, both of which require higher blanking periods. If more
than 256 bytes of horizontal blanking are required by the application, then the RGB mode must be
used for the LCD outputs.

Blanking Video £ ITU-R-BT.656 FrifE ()5 X (U1 Figure2.B /& PAL i3 280 byte, NTSC il 268
byte, it UL L35 R 3 LE T 47 _E 4R B AE % 328 TI Jacinto/TDA 5 4L ¥ (¥ blanking video Jy 256 byte ff13Edx
1 BT.656 [1fEhL45 .

22 SPRSES VY
e JTTTUUUUUUUUUTUTTUUUVUUUUUUU U vvvvvuuuuy

VSW,

VFP
VBP

VSYNC

HSW, HSW,

HFP HFR
HBF, HBP

HSYNC

DATA [7:0] Pixels Pixels

DE

Figure 3.  SMAIBME S HIALBR L /7

i Figure 3 fiizn, T1 Jacinto/TDA KA EE2S DSS % th i 4h [R5 A5 5 A a0 Rtk

FF TDA £ BIZEH 360 FLAEH YUVA22 FH 55
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A. ¥ #: HSYNC, VSYNC, FID il DE 55
B. it 8 i Hd £kt 8bit 2RI, fd ] D[7:0] HdE £k
C. ¥ EH, —MEZE A LLUE £/ PCLK HI8h E #ABET K i%

VSYNC: Mi[E] 2155, fERWIEUE RGN BB . 28 —MWUBE 1) T 1788 K 3% 5 S i A%,
M) 255 5 8. VSYNC B 78 =ANw w25, 2502 VFP, VBP F1 VSW.

HSYNC: 7RI 55, AT BRI AN B A . 44— 475088 1 TG 15 K 0 k3% 2 SRR
ik, 1TSS fRE. HSYNC B JFA =Nl dwfe =44, 437l & HFP, HBP 1 HSW.

DE: #6815 5, fE4:1T active video Hdli HIALin 7 BBEAE . 244 —47T active video 4 1 Alr
HEREH KL ERRHE, DE F{E 548 DE KN KT HFP, HBP Al HSW it &

DSS f%ﬂ%ﬁmﬁﬁ%ﬁﬁ HFP, HBP A1 HSW [{fc & H 2 A< & Hﬁﬁiﬁzﬁm 1T DX Fix s 545
MaE, RElCE A et MEe 0, SEFRT NEB/ NSRS 1. Hh)iE, MIXFAIHRACE N
0 H@Hﬂ%, SEBRIG FE 4 H HEP, HBP AT HSW #(4: 5 — PCLK.

R~ EiR ) BT.656 dEkrvE(S SRS, A% application report J& H Tt i) YUV422, #i 2 4h
[ 2545 5 AR iE YUV422 1% 3.

3  SRISEPET YUVA22 B R
3.1 Bypass DSS VID pipeline P& ThHeHER

YUV422 YUV422 bit exact as Input

VIDx Pipeline

Figure 4. it DSS VIDx pipeline SEHLELERRSHER YUVA22 i

5 DSS Hdi A U RERC B N YUVA4A22, [Rh DSS B 2 a5 e ¥ 0 AN SR RGB 31 YUV
FIRE . BN YUV 38 RETE N B BRI 4y ARGB, X2 RN LB R 40t 2 4> DSS pipeline 22
overlay AR, 7 alpha A1 RGB B4 5 B & Rt & . Bl ik Bt YUv422 iF, Joitin

fa] H et 4 H 4% UL A 16 bit ) RGB.

4 FHF TDA £ BIZEH 360 FLAEH YUVA22 FHi 955
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FEEMAMWEE, WHY DSS pipeline Fifi A M ACE A YUVA22, NI YUVA22 RLAE i 2=
£ DSS W H 8l ARGB ##i . ERRH AT YUV422 I DSS pipeline A7 5 21445, 153
FERRREHER S, DAZNELLE DSS U A IASCA RGB %K. HEH] YUV422 NE4Z 16 bit,
RGB565 254K 16 bit, it DL 4F B IME R AE LRI Ay YUVA22 #% N1 T, Bl E i pipeline 1)
AN RGB565, A2+ “Hk3” DSS figift.

H—> video pipeline P &AL B0 SEHA — 1 bypass H#%12 (41 Figure 4 iizs) , bypass J&
AL B IT A SRR B . A A B B dE % 08 RGB565 B, VC-1 range mapping FHE0 ¢4 7 [\
A Tl £ 0% EH 3 bypass. 4%\ 1% video pipeline FIALE> #ER (SERIE) A% % video pipeline
IRRAI 7 240 e B O — BT, scaler Byt H3h bypass. T2 —HZ O HFFAAa ML E, #%RIXE
MECE, A video pipeline (%R, K2l L RRS e 4 1R — 2% overlay e,

1 overlay tH A1 FAN A —A> pipeline i NI, HAJR overlay G A AR, AR IME R K
overlay & % H 75 225 11 color key Bt AT LA T s

DSS MK % {7 an L &
DISPC_VID1_ATTRIBUTES.FORMAT = 0Ox6 //RGB16-565
DISPC_VID1_ATTRIBUTES.RESIZEENABLE = OxO //Disable both horizontal and vertical resize
processing

DISPC_VID1_SIZE.SIZEX == DISPC_VID1_PICTURE_SIZE._MEMSIZEX

DISPC_VID1_SIZE.SIZEY == DISPC_VID1_PICTURE_SIZE._MEMSIZEY

DISPC_CONFIG1.TCKLCDENABLE = 0O //Disable the transparency color key for the LCD
DISPC_CONFIG1.CPR = 0O //Color Phase Rotation Disabled

3.2 YUV422 B4 8B F4ER

Figure 5. B4rER%H Yuv422

FF TDA £ BIZEH 360 FLAEH YUVA22 FH 55
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7y RGB565 fil YUVA22 #i/&— MR E 16bit, JTh =i 8 A $lia s () 8 FORMEE I %, 75 2%
Ir B 8 bit, &R 8bit 43 HITE—N PCLK I I fE 4 5c . Figure 5 48/~ T A TDM #ExUid it 8 47
ek Bi—A YUV22 G R FIRHE, SILFRE 24 PCLK A, %—/ PCLK J& &4 =& 8 bit Y 4
B, 9 PCLK FMMERI R UV 0. FHEGEXT N YUVA22 i ) TDM Ao &5 17 2 e B o~ .

DSS MR Zi A7 2L & :

DISPC_VP1_CONTROL.TDMENABLE = Ox1 // TDM enabled
DISPC_VP1_CONTROL. TDMPARALLELMODE = Ox0 //8-bit parallel output interface selected
DISPC_VP1_CONTROL. TDMCYCLEFORMAT = 0x2 //2 cycles for 1 pixel

DISPC_DATA1_CYCLE1 = 0Ox8 //8 bit for 1st cycle
DISPC_DATA1_CYCLE2 = 0Ox8 //8 bit for 2nd cycle
DISPC_DATA1_CYCLE3 = Ox0

4 FEERPNAH YUVA22 BT R

e BRI 360 5 45N FH ) R 12y, Figure 6 48 T — AN R G RV IT 04 A
RGB888 i V1 #: 31| YUVA22 fi . A 15T T1J6 Entry/DRA71X {0, EREIZRIGFRH
VOUT1 #1.

Overlay
Manager
#1

et Jourz Serializer Deserializer |l Infotainment
iming
#2 UB921/925 UB924/926 system
Sy vouT3

Manager CSC/TimingGen 24 bit interface
#3 RGB888

VOUT1
CSC/TimingGen

Overlay
Manager
#4

Mini GUI

N l

TV
CSC/TimingGen

Actual Input YUV422
Conflgure 35 16 bt AGS, RGB56S CTEraY VouT1 PCLK =1280x720x30x2=55.296MHz

Ma;:ger CSC/TimingGen

Ovetay vout2 Serializer Deserializer [ Infotainment
- CSC/TimingGen UB933 UB934 system
Overlay VOUT3

Manager

s TDM enable
Overlay 2 cycle for one Pixels
Yuv422

CSC/TimingGen 8bitinterface

Mini GUI

RGBSES Manager

#a

TV
CSC/TimingGen

e bisee

DISPC

Figure 6. YUV422 SiiiAES RIS

DSP St H It YUV422 # X 8 24 BhZk 2] DSS VID2 pipeline
GPU #ir & %5 i1 RGB888 #4 2% 360 /& 3D 4= %5tiHi[f ] DSS VID3 pipeline
A15 [ MinuGUI Z:1il RGB888 #% 1 fiii tt. Ul £ DSS GFX pipeline
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4.1

7ELART I N 3509040 Figure 6.1, overlay & BLEs 21X A=A pipeline _E 1) 54 B 2 f2 TR G
E 1) alpha fEF1 Z order & /- RGB888 % U IHIM. TR 1 il YUV4A22, AT EA5 5|
YUVA22 i HE A, XA AEATRE CPU core 2 5 FH#M- 34T 44, FIH DSS
writeback pipeline, ] LUK R K& 55 ) RGB888 k& a4 243 ) #4549 51 YUVA422 1 K. 24
53] YUVA22 # ARG, ¥ HAE AN VIDL pipeline (%N, RN ELE VID1 pipeline fi Lt ks
HEM ST CTET 3.1 1 3.2 TAT IR ) o FRIXFELEXS A VOUT #2101 1, e H RSN
YUV422 &3,

YUV422 B e 72 VISION SDK _EFIsE8

#:F VSION SDK H & | 360 Z4 N, A% M RGB88S firth V13l YUV422 firt . I

RHR BN T 5 bR R S 1) 2R A7 28 A0 AT LLd Rt DSS Link A SRR E M3, JFA TR EE S M4
EREIRIKE . Use case 2K 11 link and chain 75 Z:45 T 51 %, figure 7 /2 8% 5 1 chain:

A. JFKH RGB888 ! display link ANE4J444¢ VID1 pipeline

B. JEIHHIN—2% DSS writeback capture link, #&)5 ¥4 5 21 B0 B 2 (B 3L e i) YUV422
it i — N1 FE 45 H BE 208 display link

C. #riy display link R ¥J444k VID1 pipeline FFEt & %M 1 VOUT % i 2%

FF TDA £ BIZEH 360 FLAEH YUVA22 FH 55
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C.I_,
Dup_sv_org

Ve
T

IPCOw, lPUIJI Al5.0.2 IPCOui_IPU1_0_DSPI_0
III,"II IPCOu_IPU10_DSPI_I 1PCln_DSPI_IPUL DO
| \ [

/ 1 1]
IPCIn_DSP1_IPUIO_1 Al GeoAlign3D

.,";.M '* o
-

Alg,_byllhnn IPCOW_DSPI_ALS_0_1
f
I| Qﬂ
m.\_,us 0_DSPI_2
1PCOu IJﬁPJJIS 0.2 ms_num\l.p
i
LPCln_:\IS 0_DSPI_3 IPCOu_DSPI_AIS 0.0
\ f
IPCh_AU_ﬂJ)SPI 1 Select
Ql
\ / ol
|
SpeiDsny : VPE_sv_org? VFE_sv_orgl
! / !
IPCCu AL 0_IPUL 0.0 Syme_sv_org2 Syne_wv_ongl
| j |
A\ 1
TPCIn_IPU1_0_A1S_0.0 Al DmaSwhMs_sv_or? Alg_DmuSwhls sv_orgl
Display M4 Display_sv_ong? Display_sv_oeg]
\ l s
Capture_dsswh
Appschedule_display
Display_YUV422

Figure 7. VISION SDK YUV422 #r i Fi I chain

4.2 YUVA22 Fri AR M 7 PSDKLA FISEEE

When implement the YUV422 output in PSDKLA, it is more difficult than VISION SDK since
Linux have the display driver framework as DRM. The modification cannot be made straight
forward like VISIONSDK M4 display link/driver, it has to be followed the DRM methodology.

8 FHF TDA £ BIZEH 360 FLAEH YUVA22 FHi 955
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Plane 40

3D SRV

stitched Plane 39 Dummy Connecto
RGB888 w

Plane 33

Mini GUI
RGB888

Dummy CRTC 34

Serializer

PIEEE  Deserializer
Vvip TI UB934

HSYNC mode

Figure 8. YUV422 i i) DRM £5#4

Figure 8 #4511 /£ Linux DRM S~ S BILHELE L4 YUVA22 1951k
A. DSP FykitSHItH YUVA22 1% 8| 44 Bh 2k H 748 € 3| CRTC34-Plane40 (VID2 pipeline)
B. GPU #ith & a1 RGB888 %X 360 J& 3D 4 #tiHi [ 4} i€ #] CRTC34-Plane39(VID3 pipeline)
C. A15 Eff) MinuGUI Z: il RGB888 # = [ fii #.45 i€ ] UICRTC34-Plane33 (GFX pipeline)

7E#: The CRTC34 /&4 dummy CRTC,'& R 5 dummy i encoder/connector, 3 R 4x B IE
% VOUT i

D. A Linux H &R HFRHER) Linux V4AL2 32 18] H DSS writeback capture i3 %
(/devivideol1) SKf i H FIRRAT, 2448 75 E R fic B 15 % /devivideoll % A% A
YUV422, XPESZBREFIH T DSS writeback pipeline B i th 4% i) # i g 34T 7 RGB888 |
YUVA422 [

E. 04GR YUVA22 1 i i 3 CRTC38-Plane37 (VID1 pipeline)
F. CRTC38 XM i) encoder35 /connector36 % YUV422 2 #& i

4.3  YUV422 %t B 56AE
1 Figure 8 Fizw, YUVA22 [1if a7 LLdid AN IR A7 156

HEF TDA L PEZHG 360 FERLHYUVA22 FHII TS 9
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A. ¥ [a] DSS %t 1 FPD LINK f1EE 2 304K F VIP S (R d 2% . % TX R 5ok, HEFfE

Code

H1 DSS i) DE #4UHSYNC (55, XFEREFALZ VIP AR HKTE 28, WA
BCE VIP I cropper Hoek I HME R M # . VIP INHIEHE A7 f#08 YUVA22 STIEEISCAE &
gt, HHHAME =T YUV view BT WL .

%4z DSS fir i) FPD LINK LCD Ui [ fHE 2%, IXFERI3 52 R LCD MISZRF YUVA22 [

(AT et Hoth s et ), RO H 3 LCD, %7/ HSYNC 15 51 AN+ DE 155,
KRR 23 1) LCD SHT IR S B0E A BRI . XM R L E M E R ML a8, AT
FIFR LR SR, fr Y YUVA22 i TH AT g A7 2Rl R A T 2 AR T

Below are the key patches % PSDKLA and VISION SDK configuration.

0009-visionsdk-change-display- % ﬁataformat-to-SYSTEM_DF_.patch
0013-arm-dts-change 2 lay-timing-for-BT601-uyvy-30fps-o.patch

0005-visionsdk-enable-tdm-mode-in-usecase.patch
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