TMS320DM36x DaVinci™
Digital Media Processor
Video Processing Front End (VPFE)

User's Guide

I3 TEXAS

INSTRUMENTS

Literature Number: SPRUGU5C
March 2009—-Revised June 2016



l '{EXAS
NSTRUMENTS

Contents

5] =T = 29
1 Video Processing Front ENA (VPFE) ...uiuiuiiiiiiiiiii ettt et s et a s s e e e e e e e 30
1 0T 1T 1o o 30
11 Purpose of the Video Processing Front EN .......vvieeiiiiiiiiiiiciris i s nnaees 32

1.2 ST [ 33

1.3 FUNCHIONAl BIOCK DIagram .uueeesiissesiesesessantessaannesssaneessaannessasnneessssnnessssnnnesssnnnesssnnnnessns 37

14 SUPPOrted USE Case StalEIMENT .. .uuueriiessiaeiire e er e rae s s s s reranes 37

15 Industry Standard(s) ComplianCe StatemMENt........eeiiiiieiiiie i r e rr e e saaanneeas 37

2 71@ I 1) (=1 = (o 1 o [P 38
21 o0 8o 1T o 38

2.2 Signal Interface for Different Input Data FOrMALS ...uvueiiisiiiisiiiiiiiniiri i naieenaes 39

2.3 I3 (0= L IS | 11T - T = 40

2.4 LI Lo =T 1= = Lo 41

2.5 SDRAM RAW Data StOMA0E . .. uueetiiussetisisssesiissesisisssesiasstessaasssessiasressassnesssiasesiasineissssnens 41

2.6 ITU-R BT.656/ 1120 4:2:2 Parallel INterface ....uvvvieeiiiiiiiiiiiiiiiiiiiniiiiii s naanes 42

2.7 Generic YCDOCr Interface Configuration.......veevieeiieiriiiiie i s i s naneanaes 45

3 TN A=To | = LA To | o HP PP 48
3.1 Clocking, Reset and Power Management SChEME .....ueiiiiiiieiiiie it rr e esannes 48

3.2 HarAWare REGUESTS . .uveiiiitteiiiitesseiteessasneessasnnessaasneessannnesseanneessannnessssnnnessssnnessssnneessnns 48

3.3 VPSS Top-Level Register Mapping SUMMETY ....uueeieueerssissssssesassriseiasesisssasssisssansransianens 51

3.4 VPSS Embedded Memory Mapping SUMMATY . ...cuiuueeerneeeisaiaesiaaassssansessaansssssanssessaanssesnns 51

35 VPFE/ISP Top-Level Signal INteraction. . ..uuieieesseiiessiseesiaaseesssanneessannsessasnneessannnessssnnessnnns 52

4 VPFE/ISP FUNCLIONAl DESCIIPLION .uetiiiiiieie it cee et e e e e e e e e e are e e enenennanenen 53
41 Image Sensor INterface (ISIF) ... et e e r e e e s r e sannneaanns 54

4.2 Image Pipe Interface (IPIPEIF) .. ..uuieiiiie i s sr s s s s s e et s e s s st e s sannnennas 88

4.3 =T T 0T (1 93

4.4 Statistics Collection - Hardware 3A (H3A) . uuuueiiueiiiiiiiiiiiie s s nanenaes 131

5 Programming MOl .. .. ... i ettt et e e e e e e ee e 145
5.1 ST (0] oI (o g 1Y/ o] (o= I @] o 111 = L () o IS 145

5.2 Resetting the Camera SUDSYSIEM ..uuiueiiiiriiiri e eaaes 145

5.3 Configuring the Clocks and the Control SIgNalS .......eeviiiiiiiiii e raee e 145

5.4 Programming the Image Sensor INterface (ISIF) «.ueeiiiii i i s s e e s e e sannneeaanns 146

55 Programming the Image Pipe Interface (IPIPEIF) ...uiiueiiiiiiiii i e s aees 152

5.6 Programming the Image Pipe (IPIPE) .....oiiiiiii i i e s s e e s e e aaaas 154

5.7 Programming the LD C ... .uueiiiiiii e iiiieess i e sesaee s saannessaanneessannnessannneessanneessaanneesssnnnessnns 170

5.8 Programming the H3A ... s 173

5.9 Programming ISP/VPSS Subsystem Level RegISterS.....vuuiiiiiiieiiiiiiie i i riaas s raannneenas 176

5.10  Error [dentifiCation . .uuusesssisssssissriees s 177

5.11  SUPPOIEA USE CaSES 1 uuutiruneiunsesaneinssssssasts s sasnssss sttt tan s tasssanssanssraneianns 177

6 RV S =T 1S (=T PPN 188
6.1 Image Sensor Interface (ISIF) REGISIErS ... uueeiiiieiiiites it rasrr s ssanrssaainneaaanns 188

2 Table of Contents SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS

www.ti.com
6.2 Image Pipe Input Interface Registers (IPIPEIF) REGISIEIS ..uviviiiiiiiiiiiiiiiii i naes 287
6.3 IMage Pipe (IPIPE) REQISIEIS ..uuu ittt iiite e st as e e ss e e s aa s e ssann et sannessaannnssaannnersnn 301
6.4 LS = S Y74 TN =T 0] (= 456
6.5 Hardware 3A (H3A) REGISIEIS ...ttt s e s s r s et r e aanesnns 513
6.6 Lens Distortion Correction (LDC) REQISTEIS .. uuuieirueieiaaitearaannesaaianessaansessaaassessaanrassaanneesenn 539
6.7 ISP5 System Configuration (ISP) RegISIErS .. uuueiiiieeiiiiiesiiiiee i rrnrs s s saaanreaaaas 560
6.8 VPSS System Configuration (VPSS) ReQIStErS .. uuuiiuiiriteiitiiieiiirisiiriesrasrsisssiaraasssaneaas 571

VAT o T T 11 0 PP 572

SPRUGU5C-March 2009—-Revised June 2016 Contents 3

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
List of Figures

1 (UL aTex i o] g =TI = (o o3 Sq T Vo =T oS 31
2 Video Processing Subsystem (VPSS) BIOCK Diagram .....eeeieiiueesiiieesiniiessssiisssissinsssisnnsssssnnnnsnas 32
3 Video Processing Front End (VPFE) Block Diagram and Data FIOWS ......cvveviiiiiiiiiiiiiiinineeinaeas 37
4 e = L L= P Vo T (o] o - 41
5 Frame Image FOrMAat CONVEISION ... uuuussiastesssateessasessaaessssassessaassessaassssssanssesssannnsssannnsssnns 42
6 ITU-R BT.656 SigNal INteIrfaCe «.uueiteiisiiiiiitire et s s s e s s s s n s ra e naananaes 43
7 BT.656 Mode Data FOrmat in SDRAM ... .uiiiiiiiiiiiisr i ra s aareras 44
8 Video Processing Front End (VPFE) BIOCK Diagram ......ueeeisiieesiiiieisiiisssississssinnnsssssanssssannnnssas 53
9 Image Sensor Interface (ISIF) — Top Level BIOCK Diagram......cvveirieiiiiirieiiinriieinissinnsesnaesaneens 54
10 Image Sensor Interface - INPUL FOMMALtNG .. .eouieeiiiie it r it r e e ss s e e ssaannesaannneaannns 54
11 Sensor Interface (ISIF) — RAW Data Processing FIOW .....cuueeiiiiiiiiiiiiieiiiiie it ssnnnesnainnes 55
12 [T T= TV g= 1[0 T =] (oot Q= o - o o S 56
13 [T T= LoV 4= 1[0 ] O o £=Tox 110 0 T | Y 56
14 Linearization LUT MEIMOIIES 1uuuuuutiiteiissiiseiistsiseiistesiseiassssstsasnesiseiassesasssassssnsssannsraseiannenns 57
15 Splitting an Input Line INto Three OULPUL LINES ..uueiietiiiieiiiniie e ses s sressaasssnssannsaaes 58
16 Data FOrmMatter ArEa S NG S .. u e et ittt tiaeteeiaate e raaaare s aa e e e saaaar e s aaannessaannnessaannassaannressannnnssnnn 59
17 (D= L= W o T 4 F= L =T O T 11 01U L ] 1 60
18 Conventional REad-OUt PatterN ... ...t r e s as s s ra e s r e saaeaas 61
19 Conventional Read-Out Pattern with TWo-tap AFE ... s e e e aane e 61
20 Example of SONY VGA CCD CoONfIQUIAION .. utuissaesissssesisissssssassesssassssssassnsssansssssaannrsssannnsssnns 62
21 Example of SONY VGA CCD Configuration with TWO-tap AFE......ciiuiiiiiiiiiiiiiiini e anaeens 63
22 Example of Matsushita VGA CCD CoNfIQUIation ... ...euieeeiriiieeiiaineiaaine s saane s ssnnssssaansessaannneens 64
23 12 Example of Matsushita VGA CCD Configuration with Two-tap AFE ......c.coiiiiiiiiiiiiiiiiiii s 65
24 Combine Three Input LINes INt0 & SiNGIE LINE .uviueiiieiiii i s raaees 65
25 Example of Combining Three Input Lines INto a SiNgle LiNE......eiiiiiiii i raeee e 66
26 Example of SONY CCD CONfIgUIAtION w.u.uuseiisissssisissessaissesisassssssaassessaansssssansrsssasnnsssainnssssnns 67
27 Example of SONY CCD Configuration with TWo-tap AFE .......oiiiiiiiiiiiiiii i 68
28 Color Space Converter Functional BIOCK Diagram. . .....cuueeesiiieeeiiiatesraansessannressaannessaanresaannness 68
29 (070] (o] g ST o= oI @0 0 1Y/ =T £ (=T @ 0= = 11 [ ] o 1R 68
30 CSC CMYG Filtered CCD Data to RGBG Data Converter Operation.......veevevesrissisissrinrisnrsrieisinerns 69
31 (OS] G [T 01U =T £ T o 69
32 CSC - 1st Pixel / 1St Line GENEIAtION 1.uuuviseiissiriseiissisistiastiiiseiiassriserassssiseasssisssiaraanerasiannens 69
33 CSC - 2nd Pixel / 1St LiNE GENEIALION ..vuuueiuteruseiaseissssasssssssaassssesasessinsraasssisssanrsanrsranssannens 70
34 CSC - 2nd Last Pixel / 1St LiN@ GENEIAtION +.uuuuvuseiiuserseiaseirisriassssisssisrerasssasessnnsrasisisssaarsanneins 70
35 CSC - Last Pixel / 1St LiNe GeNEIatiON .uvuvuseiistiriserissisiseiissisissiississserassiaiserassisisssisrainsaseiannens 70
36 CSC - 15t Pixel / Last LINe GeNEIatiON ..vuuueistiruseiassisessasssssssassstssassssisssassssisssnnssannsransiannens 71
37 2nd Pixel / Last LiNe GENETALION «.uuuutistiiseiististerasssses s s sr e s ss s s aa s sa s s r e raneaannens 71
38 2nd Last Pixel / Last LiN€ GENEratioN ...uuvvseisseiiseissisissiassiissiineraseiainssissasiasanaeanes 71
39 Last Pixel / Last LINE GENEIALION ....uueiueerstirteissistsraseisss st sssssaassssssassssiss s ssnsssansssnnssans 72
40 (D] To 1= LI @A =T g oI = (o Tox QI =T - o o S 73
41 [O1F=Taq o IVZ= 10T (o) gl o T 740 = BT =T ox T ] 74
42 Clamp Value for Vertical DIr€CHON (L) «.uuuvuueiueerseisseesssiassssss s sansssisssanrsanrssasaanness 75
43 Clamp Value for VertiCal DIr€CHON (2) . .uueiuueeeirinteeraantesaaansesaaanessaansssaasnnessaannessaannssssannnesinn 75
44 V4= 1[0 U 1T I = =T o £ 76
45 The Order of the Vertical Line DefeCtS ..uuuiiuiiieiiiiiiiii i s e rnes 77
46 LSC Active Region for ISIF INPUL FramIE ... ...ttt et e r e e s e s s s ane s s sann s s snanne s sannnnennn 79
47 CFA Gain Mask Upsampling via Bilinear INterpolation ........coceeiiiiiiiiiiiiiiiniisssis s s 79
List of Figures SPRUGU5C—-March 2009-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com
48 (=TT Va0 15 = 81
49 Output Formatter BIOCK DIagram . . ... eeeiiieeesaiaessaaaase s saaase et saans e s saannsessanneessaannesaaannresaannnsss 81
50 D=1 T 1[0 T = LA =T 0 85
51 Frame Image FOrmMat CONVEISION ... uueiseisstirte e sate st s s s saas s e e s st s s s s s san s saneaanerans 86
52 ISIF YCDCr Data ProCesSing FIOW ... ...ttt e er i e s s iae s s raanne s ssnane st sannn e s saannnennn 86
53 L F= L] T T 1T T o 88
54 Image Pipe Interface ProCesSING FIOW ... .ueiuiiieiiiiiri i s r s s saannans 88
55 Global Frame Definition in SDRAM Input Modes (except Darkframe) .....ovvveiiieiiiiiiiiiiiiiiiinienans 89
56 DT O Y ST = o o 90
57 DS T o T 2] oo 90
58 Global Frame Definition in Darkframe Subtract MOOE......vvuiiiuiiiiieiiiii i i raees 91
59 L I = T [ 93
60 Conventional 2X2 CFA FOIMMALS .. .uuetisttiae it ras s s e essn s saa s as s s s sasssanesannens 94
61 Numbering in Defect Correction AlgOrthM . . ....oi e e s r e s anr e aanas 95
62 LUT DefeCt COrreCtion PrOCESS uvuiistiisstristisssiistisseiississssisssissiassisineiasisisssinsanerasisineins 95
63 YTV = D BT =] =T od A 0] =T 0] o 96
64 MinMax Defect Pixel COrreCtion (AMaX) ... ..ueesrueeerrnneessaaneessaanresaaanressaannesssaanressaannessaannsssnnns 96
65 MinMax Defect Pixel COrreCtion (AMaX2) «.uuueeeisuueeismnnesininsesssansesiaassssssansssssassrssraannrsssannnsssnns 96
66 AN 0TS 1= Y = Y/ 97
67 Noise Filter Module BIOCK DIiagram .. ...eiiueeeiieeeiaaisessaasesssansessannsessaannsessannressannnessaannsssnnns 98
68 LT O ] 99
69 Adaptive GIC Weight FUNCLON .. .uueeiii it e e s s s s s e s s e s r e s e rr e e s annranes 99
70 White BalanCing iN IPIPE . ...ttt e e r e e e s s s et s s e s saanae st sannn e s sannnnsaannnns 100
71 CFA Interpolation FUNCHONAl MOOEL ... ..ueeiiiieiiii i e s e r e rannes 101
72 Gamma Correction Module BIOCK DIagram ......eeieseiresriussssssisserseiassisissrassssisssansesnsesasiaineians 102
73 EXample Of GAmMMa CUINVE ... .uiieiiitiiiiit it e e a it e e s e et s a e s sa e e st aaa e e s saann e s saannnessannnesannn 102
74 Gamma Table OffSet/SIOPEe PaCKING «.uuuueeiiiiieiiii i i s r s sr s aaine e anans 102
75 LTI I 0 I - = B = Tt 4] o 104
76 RGB2YCDCr MOdUIE BIOCK DIagram . ... iesesiateeiaansessaanssssaanesssansssaaannessaannsssaannessaannnnsss 105
77 Chroma Sub-Sampling POSITION. ... .ueeii i r e sr e saaan s ssann s s aaannesannes 107
78 4:2:2 Conversion FUNCHONAl MOUEI ....iuueiiiniii i s s rneaas 107
79 2D Edge Enhancer BIOCK Diagram ... ... e eiieeeisaieesssaaae s saaasesssansessaannesssannessaannnessaannssssnnns 109
80 (072N =] o Yo 1 0 =T = o T (4 o) 111
81 (=1 = T T B = 1112 Y 111
82 (=] T T O € T 2] oo 112
83 Horizontal and Vertical ReSize MOUIE ....vviiiiisiiiiiiiiiiiiiiiii i ae s 113
84 11 (=T 7o) = U T 1Y/ =4 T o 114
85 L a1=Ty 0o = U T ] i I U o 1T o 115
86 A (o S O 0 1Y =] £ o] 117
87 2 I G o 00T E 1 o 118
88 A O O o 0Tt 7 ] oo 118
89 [©18]1 0101 T a1 1=T 7= Vot =T =] (o Yot 9 =T | = o 118
90 03 o103 g (o TN (€ 23 2] oo Q= T | - o o 119
91 Ly A D - = W == Tod (1T 120
92 0 = = T T 4] T 120
93 0T O I T = T (T 120
94 LRy N I T 7= B = Tod (1T N 120
95 RGB Data Packing (32-Dit) v .uuuueeiietiiiiiii i s st 120
96 RGB Data Packing (16-DIt) «..uuuueeietiiseiiseisieeiisssss st ra e e s s sassan s ran e s s s s anrsaneesaneaas 120

SPRUGU5C-March 2009—-Revised June 2016 List of Figures 5

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com

97 [ =1 = B T o] o110 1Y Yo = 121
98 Write Start Address at Each FIIPPING MOOE .....nnueiiiiiie i it e e s nr e er e e eanas 121
99 Output Data FOrmat t0 SDRAM ... ettt s st s ssaaa s reeessssns 122
100 SDRAM Access Request Prohibited Period........oevvieiiiiiiiiiie s e s enaees 123
101  Histogram Memory Map CRangES ... ..eeuuuueeaireeeiaaanestaassessaannessaanressaannssssaansessannnssssannsessnns 125
102  Boxcar Data Packing in SDRAM ... uuuiiiiiiiiiiiies it s rsss s e s aaas s s saan s ssaanssaaanneaannns 126
103  Boxcar Operation (8 X 8 DIOCK) wuuueiuuseiseiieirietirte s r s s ra s 127
104  Boxcar Operation Figure (16 X 16 DIOCK) .. .ueeiieeeiiiiiee i iraes s e s saane s saanr s srannn s sananneaannns 127
105 Boundary Signal Calculator BIOCK DIialgram ..uuuuuuesesseeeissisesssinsssssissesssissssisasssssanssssssannnessas 128
106  ROW SUM VECtOr CalCUIRLION .. v uuatesseiseis et sae e e r e s s s s sar e s e e sa e s s a e s n e raneaannens 129
107  Column SUmM Vector CalCUIALION . .uuiseissriisseiseiaeerissrasse s sas s sar e raneaaneranns 130
108  H3A High-Level BIOCK Diagram ... .sessissssessassssssiasssssaasssssinsessainsssssansssssssnnsssssnnnsssssnnnssns 132
109  Preprocessing Stage Prior to the AF and AE/AWB ....iiiiiiiiiii i e e aees 132
110  Horizontal Median Filter IMplementation ........cooeiiiiiii i s e s s e ran e saanneeanas 133
111 Red, Green, and Blue Pixel Extraction EXamples ........civeeiiiiiiiiiiiiiiii i sinnnsssaannes 134
112 Horizontal/vertical FV Paxel Configuration .......oveerieeiieiriii i siassars s ssessnnsaaees 134
I 1 T || 11 T 135
114  AE/AWB WINdOW CONfIQUIALION .uuusessiiistesissseissiasssssisesssaises s ssisse s ssaassssaassssssannsssannnnsssns 136
8 T = 10 ST 1o Loy o o 137
116  DM36x Video Processing Front End BIOCK Diagram . ......eeeieeeiiiiieiaainee s iaaiansssainnessaansnsssannnesns 145
117  VDINTO/1/2 Interrupt Behavior When VDPOLT0. .. .uuuiiiieeeiiiiieiisiaesisisss s sanssssssansssssannnsssannnsssas 150
118  VDINTO/1/2 Interrupt Behavior When VDPOL=L. .. uuuuiiiiiiit e rieiseesiasssssssssnns s ssnssannssnes 150
119 IPIPE_INT_REG and IPIPE_INT_LAST_PIX @re ISSUEA .. .cuutiueiesiniitiisinasiiesissnasnassissnssnnsnnssnenns 163
120 RSZ_INT_REG and RSZ_INT_LAST_PIX re ISSUEA . ..uuiueiutisinseiueisiissnsssiesinsnsssns s 164
121 8 Pixels on Each Side are Affected by Boundary CONditioNS .....vueeivusirieiiinsrineiierinsiieisisrineaess 165
122 8 Lines at Each Side are Affected by the Boundary ConditionS......uvvevvieiiiiiiiiieiiiiiinenaaes 167
123  Frame Division Operation Example (NO ReSCaliNG)...uvvuueiiiiiiiiiiiiiiiiirii i s snnneeeas 168
124  Frame Division Operation Example (NOrmal MOGE) ....vvueeiiieiiiiriniiiiriiits i ransssinesanes 168
125  Resizer Parameters for Frame-0 (Left) and Frame-1 (Right) in Normal Mode .......cccviiiiiiiiiiiiinninnnnns 169
126  Resizer Parameters for Frame-0 (Left) and Frame-1 (Right) in Down-Scale Mode ..........ccevviiininniinnns 170
127  Multiple-Pass CorreCtion EXaMPIE. ...ttt e s r e s s s a s s aanens 173
128 Data Paths Through the VPFE. ... ... r e s saane st sanr e s raann e e asanneaanns 178
129  Preview/Movie Capture Data Paths .......cieeiiiiiiiiiiiiiii i st r e eaaas 179
130  Preview/Movie Capture Data Paths (Buffer Path) .......ccvvieiiiiiiiiii e 180
131 Raw Image Capture Data Path ........eoiiiiiii i r e s s e s s e e saann e s rr e aanrenaan 181
132 Lens Shading Correction Data Path.......cveeiiiiieeiiii i ris s s ss s s s asanneaaaas 182
133  Lens Distortion Correction Data Path .......eiieeeiiiiiiiiiiri i s 183
134 Remaining Image Processing Data Path ........oooeiiiiii i s 184
135  Video Capture Data Path .......eeiiiiiiiiiii i s e 185
136 YUV Video Capture Data Path .. ..cieee it s s s s s s s s ss s s nsne s sneaas 185
137  Processed Image ResSize Data Path ... v s 186
138  YCDCr Input Resize Data Path in IPIPE ......uoiiiiiiii i i e e aaee e 187
139  Synchronization Enable (SYNCEN) REQISTEr 1.uuuuutiiiuiiieiiitiiiieiieiniesatssiss i saessins e 191
140 Mode Setup (MODESET) REGISIEI 1 .uuuuistiietiists st sis it sa e e s raaeaannens 192
141  HD Pulse Width (HDW) REQISTEI «.uuuuueiiiuttesiiiutsessistessaianssssanssssainnssssansssaaansssssannnsssannnnssns 194
142 VD Pulse Width (VDW) REGISIEI ...t uiuutieiiiatiie ittt e s re e e ess e s a e saneaaness 194
143 Pixels Per LiNe (PPLN) REQISTOr .. ..uutetiiteeiiaiteraaaatteaaaane e saaane s saanesssaannessaansnssaaannassaannnsssnn 195
144  Lines Per Frame (LPFR) ReQISTEr .. .uuueiiiitteiiiatesiritte st sssiaressaaes s ssasas s ssaanssssansnsssannnessns 195
145  Start Pixel Horizontal (SPH) REGISIEr .. uuuuuiiiiiiiiite i e ranes 196
List of Figures SPRUGU5C—-March 2009-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com
146  Number of Pixels in Lin€ (LNH) REQISTEI 1.uuuuuiiitiiiteiiise e ras e s e raaees 196
147  Start Line Vertical - Field O (SLVO) REQISIEN 1.uuuiutiiteiiniiieiirie i s saessinssaass 197
148  Start Line Vertical - Field 1 (SLV1) ReQISIEr «uuiuuuiiiiiiieiiiiiseisiites i ssasnsssaannsssaannssssannressnns 197
149  Number of Lines Vertical (LNV) ReEgISIEr 1. .uuuuiiiiiiieiiinie i s r s ranees 198
150  Culling Horizontal (CULH) REQISTEN .. .uuueeiiiiieeiaiiateesaasesssanse s saansessaannsssaaanrsssaannesaaanneesanns 198
151  Culling Vertical (CULV) ReOISIEI .. .uuuuttiiitesisiteeiaaase s iaistesssasss s sanstsssaantssssansrsssasnnssaaannssssnns 199
152 Horizontal Size (HSIZE) REQISIEI ..t uutitiitiieiist e rr e as s s s s e saneaaness 199
153  SDRAM Line Offset (SDOFST) REGISTEr 1uutiuuttiuseiiutirssiasesistase s 200
154  SDRAM Address-High (CADU) REQISIEI . .uuuriiiiuesiiiiiesiiiiss st iaissssssasssssaanssssaannrsssannrsssnns 202
155 SDRAM Address-LOwW (CADL) REGISIEI t.uuuiiuueiitinteiiuessiassts i iaeesiassassssssars e aanesannsanes 202
156  Linearization Mode Config (LINCFGO) REQISIEr ... .uiiiiiiieiiiit i seiae s ssane s s saanne s ssannn s s sannneens 203
157  Linearization Mode Config (LINCFGL) REQISIEr ..uuuttiiittiiiiieeinsiesssise s issiasssssinne s isansssssannnessas 204
158  CCD Color Pattern (CCOLP) REGISIEI . uuuuutiuteiseiitesiatissesassats e sss s sars e sainssannss 206
159 CCD Gain Adjustment - R/Ye (CRGAIN) REQISIEN .uuuuuuiiuutiistirseiisisissiassisssanesissassinsansesns 207
160 CCD Gain Adjustment - Gr/Cy (CGRGAIN) ReQISIEr 1 .uuuutiiiiiiteiiiieisiie s isiiassssaise s isanassssannesas 208
161 CCD Gain Adjustment - Gb/G (CGBGAIN) REQISTEr .. .uuiiueiiiateiiseiiierianiresirars e raesaarraeesas 208
162  CCD Gain Adjustment - B/Mg (CBGAIN) REQISIEN .uuuutiiueiiiatiiiseiineisinisisisssinesnseaessnnssannesans 209
163  CCD Offset Adjustment (COFSTA) REQISTEr ... uuuuetiiieeetiiites s sraisressaarrs s i saainnraaanns 209
164  FIasShCFGO (FLSHCFGO) REQISIEN v uuuutiuatiuteiuneiatesastasssssssass e saeesasssasssanssanssanesannssannss 210
165  FIaShCFGL (FLSHCFGL) REQISIEN 1uuuuuiuutiutiusiseratiueissssesassssassssesssassasssssassassassasssansnnsansnns 210
166  FIaShCFG2 (FLSHCFG2) REQISIEN 1uuuusinutiusiuserserssiassssssesasrsssssssssrssasesssnsassassassarsnnsanenns 211
167 VD Interrupt #0 (VDINTO) REGISTEI 1. uuueiutietiinte st erse e ssia s rias s e s arera e s sin e sanreransaannens 211
168 VD Interrupt #1 (VDINTL) REGISTEN .. uuteiitt e iiaeteeraateesaaane e ssaane e ssane s s saann e s saannnsssaannassaannnessnn 212
169 VD Interrupt #2 (VDINTZ2) REGISTEN 1. uuueiiiutteiritteeraiatrersasnre s ssaaesssaaasesssassssssaannnssaannnessas 212
170 Gamma Correction Settings (CGAMMAWND) ReEQISIEN . uuuuuiiiutiriteiiinir i aeeraes 213
171  CCIR 656 Control (RECB56IF) REGISIEI .. .uuueiseiutitiaeisertitisesasssrassasssesassassassrassarsassanssnsns 214
172  CCD Configuration( CCDCFG) REQISIEr ... uuttiruteiiiineeiiiiassisaisaesisasssssaasssssaassssssaanrsssaannessans 215
173  Defect Correction Control (DFCCTL) REQISTEI ... uuuteruutiiutirariiteriaeiaeriarrrsssiarsarsraeiaisssanranes 217
174  Defect Correction Vertical Saturation Level (VDFSATLV) RegiSter...cuuivieiiiiiiiiiiiiiinininnanes 218
175  Defect Correction Memory Control (DFCMEMCTL) ReQISIer .. uuuieiiiiiiiiiiiereiiiisnsinsisiianssaninnesss 219
176  Defect Correction Set V Position 0 (DFCMEMO) REGISIEN .vuiuuiiuiirieeiiniiniieritesisiieisnreransisinesinnss 220
177  Defect Correction Set H Position 1 (DFCMEML) REQISIEr ....uuuueiiiiiiii i inaieesraane s saanne s saannness 220
178  Defect Correction Set SUBL (DFCMEM2) REQISTEr ...uuuuuttiiiineeiiniiansiasinsesisissssisassessannsnssaannnesas 221
179  Defect Correction Set SUB2 (DFCMEMS3) REGISIEr . .uutiueiiatiiieiitinies it ansasinssannesns 221
180 Defect Correction Set SUB3 (DFCMEMA4) REQISIEr . .uuuiiusiiinriiteiiseisieerastisisssianssnsesassisisssannssns 222
181  Black Clamp Configuration (CLAMPCFG) REQISTEr . .uuuuuuttiiiieteiiiinneisiisesisanssisainsesisasssssannnesas 222
182  DC Offset for Black Clamp (CLDCOFST) REQISIEr +.uuuuiiuiiiitiiieiieinieeriisisssiarssnssanessnnssannssnes 223
183  Black Clamp Start Position (CLSV) ReQISIEr ... .uuuiiiiiiiiiiiie e raite e raate s rranr e sraan e raanreaaaneeaanns 223
184  Horizontal Black Clamp Configuration 0 (CLHWINO) ReQISter ....uueiiiuieiiiiineiriinreiriinnrersinnresnanneess 224
185  Horizontal Black Clamp Configuration 1 (CLHWINL) REQIStEr ...uuuuiiuiirinriiieiineiinerissiaessinssnnnesnees 225
186  Horizontal Black Clamp Configuration 2 (CLHWIN2) REQISLEr .. ..uueiiiieieiiiiieeiniieeiriinresnanneannnneess 225
187  Vertical Black Clamp Configuration (CLVRV) REQISIEr ...uuuteiiiiiisiiiiiiiiireinsisssies s ssaianssannnenss 226
188  Vertical Black Clamp Configuration 0 (CLVWINO) REQISIEr .. uueiutirieeiiiiiiaeiiteriisiasnnnsranesainesannss 226
189  Vertical Black Clamp Configuration 1 (CLVWINL) ReQISter .. .uuueieiiiiiiiiiie i irniee e rnanessannnneas 227
190  Vertical Black Clamp Configuration 2 (CLVWINZ2) REQISEr ... uuuuteiiiintiiiiireisiisisninnssisinesinnnnnenss 227
191  Vertical Black Clamp Configuration 3 (CLVWIN3) ReQISIEr .. uueiiuiiriiiiiiiiiiiiteriieiieniseranessneesinnss 228
192  H Direction Data Offset (DATAHOFST) REGISTEN . .. uuueeeiiiiaeeiaaaaessaansesraanresraanrrssraanresaaanreeaans 229
193  V Direction Data Offset (DATAVOFST) REQISIEI uuuuiiiiteiiiiieeiiiiies s s s raansrsssaanresaas 230
194  HVAL fOr LSC (LSCHVAL) REQISTEI 1uutiuuteiatisuseissinsesassissssastssss s sanssassssisssannsansssanssanness 231

SPRUGU5C—-March 2009-Revised June 2016 List of Figures 7

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com

195  VVAL fOr LSC (LSCVVAL) REGISIEI 11 uutiiuatiuteiuteiastesnsrasssssssaassrasssaeesasssasssaassansranssannesanss 232
196 2D Lens Shading Correction Configuration (2DLSCCFG) REQISIEr +..uuviiuiiiireiisiirineiisiniseririrnennes 233
197 2D LSC Gain Table Offset (DDLSCOFST) REQISEr v uuuuuuuteiriinteiiiinnssssiisrsisainssssaisesisansnessannnesias 234
198 2D LSC Initial Position (DDLSCINI) REGISIEI 1uuuuutirttiineenntinserineiseeraasssisssinrsssssansssies e 235
199 2D LSC Gain Table Address Base (Upper) (DDLSCGRBU) REQIStEr . uvviuieiiseiiiiirinrinininisrinineraneianes 236
200 2D LSC Gain Table Address Base (Lower) (DDLSCGRBL) REQISter v.iuuuiiiiiiiareiiiiiieiniinneiniinneainns 237
201 2D LSC Gain Table Offset (DDLSCGROF) REQISIEr 1. uuuiutireiiissiriaeiitsrissiasssninsrassssnssannssnssns 238
202 2D LSC Offset Table Address Base (Upper) (DDLSCORBU ) REQISIEr .uuvuurivuseiineiiinerinsisisesinriineias 239
203 2D LSC Offset Table Address Base (Lower) (DDLSCORBL) ReQISter......uuiiiiutririiinreiriinesiiiiinesinanns 240
204 2D LSC Offset Table Offset (DDLSCOROF) REQISIEr ..uuuueiitiiintiiieritiitsrinsiainerisesssssinssannesnes 241
205 2D LSC Interrupt Request Enable (DDLSCIRQEN) REQISIEr . ..uuuistiiteiineiiiserinissnissianneraseianeanaes 242
206 2D LSC Interrupt Request Status (DDLSCIRQST) REQISTEr .uuuuiueriiiiineeiiiinesisisesisaissesiannnnsrsannes 243
207  CCD Formatter Configuration (FMTCFG) REQISIEI .uuuuueiuuiiieirissirnnerisriiss s ianesisssasssinssannssns 244
208 CCD Formatter Program Entries (FMTPLEN) REQISIEI ... ..uueiiiiiiiiiiiiiei i rare s rraars e ranneesnannns 245
209 CCD Formatter Start Pixel Horiz (FMTSPH) ReQISIEr ...t i s st r e snnnnes 246
210 CCD Formatter Number of Pixels (FMTLNH) ReQISIEr ..uuuuiiiiiiiiiiiie i snnernaeaaes 247
211  CCD Formatter Start Line Vertical (FMTSLVY) REQISTEI .. .ueirieiiistiiineiieriisiiriserasisssasssisenans 247
212  CCD Formatter Number of LineS (FMTLNV) REQISTEr ...uuuusiiiiiieiiiiiesisiatssrinatesssinssssaannessainnes 248
213  CCD Formatter Read Out Line Length (FMTRLEN) REQISIEr v.uvviuiiiiiiiiiiiiiiiiirias e nneaaes 248
214  CCD Formatter HD Cycles (FMTHCNT) ReQISIEr ... uueiiiiiieiiiiite s iraie s rsaeee s sanr e s saannnessanresananness 249
215 CCD Formatter Address Pointer O (FMTAPTRO) REQISIEr . .uuuiiiiteiiiiieeisiiiesiriiee st sraannnesaannnes 250
216  CCD Formatter Address Pointer 1 (FMTAPTRL) ReQISEr .uuuuuutiiiiiiiiiiiieiieiieninsraesnisssansssnaesnes 251
217  CCD Formatter Address Pointer 2 (FMTAPTR2) REQISIEN .. .uiiiieiiiiieeiriiie s iraeeessanre s sanneesaannees 252
218 CCD Formatter Address Pointer 3 (FMTAPTR3) REQISIEr .uuiiiiiieiiiiieeiiiinesirisns st srannnresaannnes 253
219  CCD Formatter Address Pointer 4 (FMTAPTRA) ReQISIEr .uuuuuiiiutiriiiieiis i rnssiassaarssaesnes 254
220 CCD Formatter Address Pointer 5 (FMTAPTRS) REQISIEr ...ttt iiiiiee s ranre e raane e snannees 255
221  CCD Formatter Address Pointer 6 (FMTAPTRE) REQISIEr .uuuiiiieeiiiiieeiiiie s st sraannnssaannnes 256
222  CCD Formatter Address Pointer (FMTAPTR7) ReEQISIEN «uuuiiiuiiiieiitiiieiiiinirasias e naneaaes 257
223  CCD Formatter Address Pointer (FMTAPTRS8) REQISIEN ... uuuiiiiiiiiiiiiiee i s s rraasesraannesaannns 258
224  CCD Formatter Address Pointer (FMTAPTRO ) REQISTEr .uuuriiiiiieiiiiieesiiiineiriisnesisansssssannssssannnes 259
225 CCD Formatter Address Pointer 10 (FMTAPTRL10) REQISIEr v .uuuiiuiiiitiiiieiiiiniia s nisennneanaes 260
226  CCD Formatter Address Pointer 11 (FMTAPTRLL) ReQISIEr . .uuuuuiiiiiiiii i i s rraee e s ranne s annnns 261
227  CCD Formatter Address Pointer 12 (FMTAPTR12) ReQISIer ..uuiiuieiiiiieiiiiieeiiiiiesisisssisannsessannnes 262
228 CCD Formatter Address Pointer 13 (FMTAPTR13) REQISIEr v .uuuiiuiiiiiiiiieiiiiniiiriae s rnneaaes 263
229  CCD Formatter Address Pointer (FMTAPTRLA) ReQISIEr ... .uiiiiiii et iiiie e raie s saaneessaannesaanns 264
230 CCD Formatter Address Pointer (FMTAPTRL5) REQISIEr ..uuiiiiieiiiiiiieiiiiinsisiisiesiannsssssannnessannns 265
231  CCD Formatter Program Valid Flags #0 (FMTPGMVFQO) ReQISter .. .uuiuteiiuiiiieerinninnenineinnnerineianenans 266
232  CCD Formatter Program Valid Flags #1 (FMTPGMVFL) ReQISter....ciieiiiiiiiie i i riineenannnns 268
233  CCD Formatter Program Address Pointer #0 (FMTPGMAPUO) ReQISter....cvviiuiriiiiiriiiiineiniinesinnes 270
234  CCD Formatter Program Address Pointer #1 (FMTPGMAPUL).....uiiiiiiiiiiiiiriinias i erisenaesnaes 272
235 CCD Formatter Program Address Pointer Select 0 (FMTPGMAPSO0) RegiSter ....ccvvvirviieiiieniinninnenns 274
236  CCD Formatter Program Address Pointer Select 1 (FMTPGMAPSL) RegiSter .....iivvveiriiiinrriiiinneeinnns 275
237  CCD Formatter Program Address Pointer Select 2 (FMTPGMAPS2) RegiSter ...ovvviviiieiiieiniiniiniiinnns 276
238 CCD Formatter Program Address Pointer Select 3 (FMTPGMAPSS3) ...uviiiiiiiiiiiiiiiiiriiieninenans 277
239 CCD Formatter Program Address Pointer Select 4 (FMTPGMAPSA) .....uiiiiiiiiiiiiii i nninnesanans 278
240 CCD Formatter Program Address Pointer Select 5 (FMTPGMAPSS5) Register ....vvvviviiiiiieininiineiinnns 279
241  CCD Formatter Program Address Pointer Select 6 (FMTPGMAPSG) Register .....ccvvveviiriiiinnrinnininanns 280
242  CCD Formatter Program Address Pointer Select 7 (FMTPGMAPS7) RegiSter ......ivvveiiiiiinrriiiinneiinnns 281
243  Color Space Converter Enable (CSCCTL) REGISIEN «uuuuirutiiiiieeiireriseiaisssisrrasssisssanneranesanesanes 282
List of Figures SPRUGU5C—-March 2009-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com
244 Color Space Converter Coefficients #0 (CSCMO) REQISEI .vuvuuiiiutirireiiiiirieriiirise i raeaaiesaans 283
245  Color Space Converter Coefficients #1 (CSCM1) REQISIEN . .uuiiiiiiiiiiee i sraaare s raanreraaanns 283
246  Color Space Converter Coefficients #2 (CSCM2) REQISIEN ..uuuiiiiuiriiiiineiiiieiiie s raire s rannesiaanns 284
247  Color Space Converter Coefficients #3 (CSCM3) REQISIEr ..vuuuuiiiuriitiriieiiiiriiirisarerisesaeaaaes 284
248  Color Space Converter Coefficients #4 (CSCM4) REQISIEN . .uuiiiieeiiiiie i raaies s raaare s raannesaaanns 285
249  Color Space Converter Coefficients #5 (CSCM5) REQISIEN . .uuuiiiiuieiiiiieiiiis i i ransesraanns 285
250  Color Space Converter Coefficients #6 (CSCMB) REQISIEr ..vvuuuiiieriiteriieiiiriarinsriineriseraeaaaes 286
251  Color Space Converter Coefficients #7 (CSCM7) REQISIEN . .uuiiiiueeiiiiie i i sranre s raanneraaanes 286
252 IPIPE I/F Enable (ENABLE) REJISIEI . .uuiuuistiseitiisiise ittt e sassassns e sarsansaaesannas 288
253  IPIPE I/F Configuration 1 (CFGL) ReQIStEr ..t uuuttiuutiuterseiantirsesasesssssiasssnsssansssnssansisnsssannsanes 289
254  IPIPE I/F Interval of HD / Start pixel in HD (PPLN) .ouuutiiieiiiiiiisi s s s e s nnnae s 291
255  IPIPE I/F Interval of VD / Start line in VD (LPFR) REQISTEr ...uiiiuuiiiiiiieiiiiiineiriiressainresninnnessaineess 291
256  IPIPE I/F Number of Valid Pixels per Line (HNUM) ReQIStEr ...uuiiieiiiiiiiieiiiiiriiieeniassinesinesanesnaes 292
257  IPIPE I/F Number of valid Lines per Frame (VNUM) RegISter.....ivuriiireiiiiiiinriiirisiininernseannnenans 292
258  IPIPE I/F Memory Address (Upper)(ADDRU) REQISTEN «..uuuueeiiiiiuesisiinnesiainsssssassesiaansssssannsessannnes 293
259  IPIPE I/F Memory Address (LOWer)(ADDRL) REQISIEN ..uuuuuiiiutiiseiinririieiaseiiieesaanssisssinnsnnsesaneinnes 293
260 IPIPE I/F Address Offset of Each Line (ADOFS) REQISIEN .uuuvuuiiisiiiiiiiiiiiseiinisransssanrsssenans 294
261  IPIPE I/F Horizontal Resizing Parameter (RSZ) REQISEN .. .uuuiiiiiueeiiiiieiiiiineiiiie s isissessannsessannns 294
262  IPIPE I/F Gain Parameter (GAIN) REGISIEr ...uuuiiuteiietiiteiiieiiie s st riassaresresasasinssanns 295
263  IPIPE I/F DPCM Configuration (DPCM) REQISIEN .uuuuseiiueiriseiistisisesisrisiseiassssinssassisisssanssanesns 295
264  IPIPE I/F Configuration 2 (CFG2) ReQISTEr .. .uuueiiissesisissesiaistnsssanstessaanssssainnsessannnsssainnsssssnnss 296
265  IPIPE I/F Initial Position of Resize (INIRSZ) REQISIEr ..uuiueiiieiriiniiiiiirii i rinneeaees 297
266  IPIPE I/F Output Clipping Value (OCLIP) REGISIEr ..uuuuueiisiiiiteiistiiienins i saaserns 297
267  IPIPE I/F Data Underflow Error Status (DTUDF) REQISIEN ..uuuiiiueeiiiiiieeisiisnesiiinsnsisinsesrannnsssainnns 298
268  IPIPE I/F Clock Rate Configuration (CLKDIV) REQISIEN ...uuueretiistiiiariiteiiaeiitesinssasssinssannsrnnesns 298
269  IPIPE I/F Defect Pixel Correction (DPCL) REQISIEN .uvuuueiiseiieirissiisisistiitsrissiasesiseransssnsssannsanns 299
270  IPIPE I/F Defect Pixel Correction (DPC2) REQISEN ..uuuiiiuteiiiiiseiiitesiiitssssinressainnssssinnssasainness 299
271  IPIPE I/F Horizontal Resizing Parameter for H3A (RSZ3A) ReQISter....uviiuiiiieiiiiiiiieiiiiiineiineiaieenans 300
272 IPIPE I/F Initial Position of Resize for H3A (INIRSZ3A) ReQISIEr ..uuviiiiiisiiiiiriiirisiiirnnenaeanaes 300
273  IPIPE Enable (SRC_EN) ReQISIEr .. uuutttiitteiiitesisitessiassssaiase s ssissesssaassssasnessaansnsssannnnssns 306
274 One Shot Mode (SRC_MODE) REQISTEI ... .uttuuttiuueiiuteraeiaeesiseraseises s sas s rasssisssanrsanes 307
275  Input/Output Data Paths (SRC_FMT) REQISIEN .uuuuuiiiuiiriteiisiiie i saaes 307
276  Color Pattern (SRC_COL) REGISTEN 1.uuuuetiiusesisisstessanatssssaasssssasnnsssaassssssasssssaaissestsannstsasnnssss 308
277  Vertical Start Position (SRC_VPS) REGISIEr +.uuuiutiiieiiiteiiieiiie i i 309
278  Vertical Processing Size (SRC_VSZ) REQISIEr .uuuuuiiiutiriseiiitiriniasisise i i asssiss i 309
279  Horizontal Start PoSition (SRC_HPS) REQISIEr ..uiuutsiiiiieiiiie i srais s ssaanssanannenss 310
280  Horizontal Processing Size (SRC_HSZ) ReQISIEr .. uuuiiueiiiiiiiiie i i s raneaaaes 310
281  Status Flags (Reserved) (DMA_STA) REGISTEI .uuuuutiiuterteiairiseiasisierir e 311
282 MMR Gated Clock Control (GCK_MMR) REQISTEN . .uuuriiiiuteiiiinnesisinesisaisresiaassssisannrsssaannsssaannns 311
283  PCLK Gated Clock Control (GCK_PIX) REGISIEr .. uutiuteiiteiiitiritsinesiasriss s saresnsssasssisssannssaes 312
284  LUTDPC Enable (DPC_LUT_EN) REGISIEN 1 .uuuuueiutitieineititiiserasstssisssassinsassaassassassaasnnssness 313
285 LUTDPC Processing Mode Selection (DPC_LUT_SEL) ReQISter....uuiiiieiiiiiinieiiiiissiniinnsinninnesinnes 313
286 LUTDPC Start Address in LUT (DPC_LUT_ADR) ReEQISIEr..uuuuuiistiiteiineiiieesinriasssinsiinnssiseiainanans 314
287  LUTDPC Number of Available Entries in LUT (DPC_LUT_ADR) REQISIEr ...vviuiiiiiiiiieiiiineeiniineannnns 314
288 OTFDPC (=On The Fly Defect Pixel Correction): Enable (DPC_OTF_EN) Register.......ccvvviiiiiiiiinnnnnnns 315
289  Algorithm Selection (DPC_OTF _TYP) tuuiutiietiitiiaeiate it iaessias e s i sass e saans s aainesanns 316
290 DPC2.0 Defect Detection Threshold (DPC_OTF_2 D _THR_R) ReQISter ...oviieiiiiiiiiiiiiiineirniaeeannaas 317
291 DPC2.0 Defect Detection Threshold (DPC_OTF_2 D _THR_GR) c.uiiiiiiuiiiiiiiiiiiiiiniiine s sianssnanns 318
292  DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_GB) RegiSter ....ccuviiuiiiiiiiiiniiiiirinrinnens 319

SPRUGU5C-March 2009—-Revised June 2016 List of Figures 9

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
293  DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_B) RegiSter ....cvviiiiiiiiiniiiiieiieiiineninnians 320
294  DPC2.0 Defect Correction Threshold (DPC_OTF_2_C THR_R) RegiSter ....oiviiiiiiiiiiiiiiniiieeennnns 321
295 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_GR) RegiSter ....ccuvviiiiiiiiiiiniiiiinnninans 322
296 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_Gb) RegiSter.....ccvvviiiiiiiiiniiiiiiinrinneas 323
297 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C THR_B) ReQIStEr ...vviiiuiiiiiiiiiiiiieiniiieeennnns 324
298 LSC (=Lens Shading Correction): Vertical Offset (LSC_VOFT) ReQISter ..uvvviiiurriiiineriiiiineeiinineninnes 325
299  Vertical Quadratic Coefficient (LSC_VA2) REGISIEr .uuuueiiuiiiieiiiii i i raes 326
300  Vertical Linear Coefficient (LSC_VAL) REQISIEr .uuutiiiseiintiriniisirissirssasssins s asesans 327
301  Vertical Quadratic/Linear Shift Length (LSC_VS) REQISIEr ..uiiiiiiiiiiiiiiiei i riss s ssanns 328
302  Horizontal Offset (LSC_HOFT) REGISIEI ... uutiutiiieiiitirte s sinrranes 329
303  Horizontal Quadratic Coefficient (LSC_HA2) REQISIEr .. uuiuutirietiistiriaeiirie i naas 330
304  Horizontal Linear Coefficient (LSC_HAL) ReQISEr 1.uuuttiiiieeiiiinesisisesisiinsesssasnessainsessaannsssaannns 331
305  Horizontal Quadratic/Linear Shift Length (LSC_HS) RegISter ...uuvuiiiiieiiiiiiniiiiri e rneeaes 332
306  Total Gain (LSC_GAN_R) REQISIEN 1 uuuutiiueirstiissenssiateraseias s et sass s rasaainesanns 333
307 Total Gain (LSC_GAN_GR) REQISIEI uuuuiiiiiiiiiiitesiiite i srsiat s ss s aaaae s asaaessaannenss 334
308  Total Gain (LSC_GAN_GB) REQGISIEI 1.uuiiuttiiutirteiitiratirts e s sars e aas s sanesans 335
309 Total Gain (LSC_GAN_B) REGISIEr tuuuuiiiutirintiitinsriiterisra st ar s ras s aanns 336
310 Total Offset (LSC_OFT_R) ReQISIEI . uuuuiiiiutteiiiiteeiiitessinas s ssias s ssaassssaisesisasssssannnessas 337
311  Total Offset (LSC_OFT_GR) REQISIEI .uuiuutiretiiuteiasiitereiaessiae s tass s rasesainesanns 338
312  Total Offset (LSC_OFT_GB) REQISIEN uuiuutirutiiutirseiiteiaeiissi s raaainesanns 339
313  Total Offset (LSC_OFT_B) REQISIEI .uuuuiiiiueieiriutetiiitressinresraianesssasssssaassssaasssstsannssssannnessns 340
314  Gain Shift Length (LSC_SHF) ReQISIEr .. .uuuiieiiiiiiiie s rneaanes 341
315  Gain Maximum Value (LSC_MAX) REGISTEN .. .uuiiueeeiiietesiaatessaantesaaanressaanneesaaannesaaannesaaannesss 342
316  NF1 (=1st 2D Noise Filter): Enable (D2F_1ST_EN) REQISIEr ..uiuuuuiiiiiieeiiiiineiiiiesisiinsesiannsesiaanns 343
317  Configuration (D2F_1ST_TYP) REQISIEI 1.uutiuutiitiiitirteii et srrs s sar s saessanrsanes 344
318  LUT Values (Threshold) (D2F_1ST_THR[B]) REGISIEN ...uuuueiiiiiiieiiiiee e iaain e saiee s sranneessaanreraanns 345
319  LUT Values (Intensity) (D2F_1ST_STR[8]) REQISIEI..uuuiiiueiiiiiteiiiiesi st aias s ssaannessaannes 346
320 Edge Detection Minimum Threshold (D2F_1ST_EDG_MIN) ReQISter ....uvveriiuiiiinriinniiiieiieiiinerinninns 347
321  Edge Detection Maximum Threshold (D2F_1ST_EDG_MAX) RegiSter ....vveiiiuiiiiiiiiiiiiininineninnians 348
322 NF2 (=2nd 2D Noise Filter): Enable (D2F_2ND_EN) ReQISter ...uuuuiiiiiiiiiiiiieiiii i snnnnsnsanns 349
323  Configuration (D2F_2ND_TYP) REQISIEI 1.uutiutiietiiterteiaisiesristises s srss s srrs s 350
324  LUT Values (Threshold) (D2F_2ND_THR[8]) REQISIEr . ..uuuueiiiiiiieiiiiiee i reae s sraaeessaannesaannns 351
325  LUT Values (Intensity) (D2F_2ND_STR[8]) ReQISIEr .uuuiiiueeiiiiiieiiiiiesisiiatssiaisssisanssessannnsssaannns 352
326  Edge Detection Minimum Threshold (D2F_2ND_EDG_MIN) REQIStEr ...uuvuiiitriiieiiieerinrinnerinrsnnens 353
327  Edge Detection Maximum Threshold (D2F_2ND_EDG_MAX) REQISIEr .. ..cuviiiiuiiiiiiieieiiiineeaninneeanns 354
328 GIC (=Green Imbalance Correction): Enable (GIC_EN) RegiSter.....cuviieiiiiiiieiiiiinsiiiinesisinnsiianns 355
329  Configuration (GIC_TYP) REGISIEr . uuuuiiiteiiiiniteiiirie e et aa e nerns 356
330  Weight (GIC_GAN) REOISIEI .. uutieiieteiiiatteraaaetesaaat et s in e s saaan e s saane s saannssssannnessannnasaaannnesnnn 357
331 NF2 Threshold Gain (GIC_NFGAN) ReQISIEr .. uuiiiutiiiiitesiiiinesriisres it rsinnressaarresaannreasainness 358
332 Thresholdl (GIC_THR) REQISTEI 1.uuuuueiiueiretiatessrate et sr s s s rs s sanssar s saneaaneranns 359
333  Slope (Threshold2 - Threshold1) (GIC_SLP) REQISIEN .uuuueiriuiiisiiiiniiiiiiseiininerasierarsrnsenans 360
334  WB2: Offset (WB2_OFT_R) REQISTEN .uuuuiiuteiiiittessaiatssisisssssiiansssaansssssasssssaainnesisanssisannnssss 361
335  WB2: Offset (WB2_OFT_GR) REGISIEI . uuuuuiiitiiiteiitiiiiie i iaies s sa s sars s s s sanaesnes 361
336 WB2: Offset (WB2_OFT_GB) REQISIEI . .uuueeiiiiiteeiiaiteasiaatesaaane s srane s ssanse s saannesssannnessannnessnn 362
337  WB2: Offset (WB2_OFT_B) ReQISIEI .uuuuiiiuitiiiiiieiiiitessaitesssians s ssassssaaisnssssansesssannnesss 362
338 WB2: Gain (WB2_WGN_R) REGISIEI 1.uuiueiiiuiinteiistiite e iaiesrass s ssias s siassasssss e sannssannss 363
339  WB2: Gain (WB2_WGN_GR) REQISTEN ...uiueteiiiteeiaaaitesaaasesaaaanssssaansssaaansessaannnsssannnessannnnssns 363
340 WB2: Gain (WB2_WGN_GB) ReQISIEr 4uuiiuuteiiiisiiiiiteisiinssssinssssisssssaasssasasesssassessannnnssns 364
341 WB2: Gain (WB2_WGN_B) REGISIEI 1.uuuueiiieiiiteistiite e isssssassaasssasssarssass e ssinssansss 364
10 List of Figures SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com
342  RGB1: Matrix Coefficient (RGB1_MUL_RR) REQISIEN 1.uuiiuiiiieiiiiiiiieiiriis e ssessnnssnnnesaaes 365
343 RGB1: Matrix Coefficient (RGB1_MUL_GR) ReQISIEr . ...uueeiiiiiieiiiiiesirinresraanressaanressannreraaanness 365
344  RGB1: Matrix Coefficient (RGB1_MUL_BR) REQISTEr ..uuuuuueiiiiiiieiiiiniesiiisnesrinntsssainssssannnsssainness 366
345 RGB1: Matrix Coefficient (RGB1_MUL_RG) REQISIEI ..vuuueireiiiitiriiesinnirtsiiasinissrassiasssinssansssns 366
346  RGB1: Matrix Coefficient (RGB1_MUL_GG) REQISIEI . ..uuueeiiiiiieiiiiesirar e rainresraanressaanreaaaanness 367
347 RGB1: Matrix Coefficient (RGB1_MUL_BG) ReQISIEr v.uiuuueiiiiiieiiiiniesisiiinesriisissssinressannnsssaannes 367
348 RGB1: Matrix Coefficient (RGB1_MUL_RB) REGISIEr ..vuiuuiiiieiiiiiiiieriniieiieinieerasnsessnassnasesanes 368
349 RGB1: Matrix Coefficient (RGB1_MUL_GB) ReQISIEr . .uuuueiiiiiiiiiiiiie i it sraaneesananresananness 368
350 RGB1: Matrix Coefficient (RGB1_MUL_BB) REQISIEI ...iuuueiiiiiiiiiiiiesiiinsssiianessainnessannnsssainnes 369
351 RGB1: Offset (RGB1_OFT_OR) REQISIEI 1uuuiuutiittiiseeratinteissiasesanssssssasssane i sanrsaanerans 369
352 RGBLI1: Offset (RGB1_OFT_OG) REQISIEI ..uuutiutitiisirntitiitianersstsassaasre st sarsaasansraesansns 370
353 RGBL: Offset (RGB1_OFT_OB) REGISIEN 1uuuutiutiusiisirseistsisinstrseissasssssresarsassassraesarsasassrnesnnsas 370
354  Gamma Correction Configuration (GMM_CFG) REQISIEr ...uuiiuiiiiiiiiiteiiieiiieriiissiarranneraaeiaeenaes 371
355 RGB2 (=2nd RGB2RGB conv): Matrix Coefficient (RGB2_MUL_RR) ReQISter.......vvvveiiiiiinrriiiineannnns 372
356  Matrix Coefficient (RGB2_MUL_GR) REQISIEI ..uuiiuuueiiiiiiei it ssistessiissssssisressainnsssainnssasannness 373
357  Matrix Coefficient (RGB2_MUL_BR) REQISIEN ..uuiuuiiiteiiteiiitiniseiisisiassats s iansssssansssnsssannssnns 374
358  Matrix Coefficient (RGB2_MUL_RG) REQISIEI ....uuueeiiiiiieiiiate e iraee s raaat s e saanr e sraannesaaannesaaaneess 375
359  Matrix Coefficient (RGB2_MUL_GG) REGISIEI ...uiuuuesiiiiieiiiintseisintessaintssssinsressaannsssainnssasannness 376
360  Matrix Coefficient (RGB2_MUL_BG) REGISIEI 1.uuuuiiiteiiteiiitirissiitisias s rsssasssssransssnessannssnns 377
361  Matrix Coefficient (RGB2_MUL_RB) REQISIEI ....iuuueiiiiiiieiiiate e iiaitesraatsssnane e ssaannessaannesananneess 378
362  Matrix Coefficient (RGB2_MUL_GB) REQISIEN ...iuuueiiiiiteiiiisineisistessaintssssissessainnsssainnssssannness 379
363  Matrix Coefficient (RGB2_MUL_BB) REGISIEr ..uuvuuiiiiiiiieiiitirinsiisisiassiss s iansssnnsransssnsssannsanes 380
364  Offset (RGB2_OFT_OR) REOISIEI ... .uuitiiitteiiiitearaateeaa i e saaiar e saaane s saanns st sannessaannassaannnessnn 381
365  Offset (RGB2_OFT_OG) REQISTEI .. uuuutstiueteirinresssianessaiasesssaiseesaaisestsasssstsasssessaannsisannnsssas 382
366  Offset (RGB2_OFT_OB) REGISIEI 1uuuuuutiiuttiiueinteiistissssiat e ssies s ssiss s rase e ssaassanns e 383
367  D3LUT (=3D LUT): 3D LUT Enable (D3LUT_EN) REQISIEI ...uuueitieiieeieiiniitinas e sinsnasnnssaesnnsnnsnnns 384
368  YUV: Luminance Adjustment (Contrast and Brightness) (YUV_ADJ) RegiSter ......uvviieiriiiinrriiiinneeinnns 385
369  YUV: Matrix Coefficient (YUV_MUL_RY) ReQISIEr .. uuuuueiiniiiieeiitiniesinnts s sssssinssannssnnes 385
370  YUV: Matrix Coefficient (YUV_MUL_GY) ReQISIEI .. .uuiiiiieiiiiitei e irieressaanre s saanr e snannesaannness 386
371  YUV: Matrix Coefficient (YUV_MUL_BY) ReQISIEr ..uuuiiiiieiiiiieeiiiiiesisirsssaate s ssinnssssnnnsssnnnes 386
372 YUV: Matrix Coefficient (YUV_MUL_RCB) REQISIEI 1..uuuiiueiriiiiiiiiiit it i sassssiassannssnaesanes 387
373  YUV: Matrix Coefficient (YUV_MUL_GCB) REQISIEr . ...uiueieiiiiiesiiaineisainnesssnnsasssanssssaanressaanness 387
374  YUV: Matrix Coefficient (YUV_MUL_BCB) REQISTEr ..uuuiiiuueiiiiiiesiiiiissisiinnesisissssisannssssannnsssaannns 388
375  YUV: Matrix Coefficient (YUV_MUL_RCR) ReQISIEr .. .uuiiutiriitiiiiiiieiits s ianeninssansssinssansssnnssns 388
376  YUV: Matrix Coefficient (YUV_MUL_GCR) REQISIEI . ...iiuiiiiiiiiesiiiieessaine s rsannasssannsssannneesaanness 389
377  YUV: Matrix Coefficient (YUV_MUL_BCR) ReQISIEr .uuuiiiiuiiiiiiiesiiiinsisaiie s ssassssssansessannssssannnnss 389
378  YUV: Offset (YUV _OFT _Y) REGISIEI ... uttuttiutiiteiistisiassiterseaessessasssssssaan s rass e ssan s sannesns 390
379  YUV: Offset (YUV_OFT _CB) REQISIEI . uuiateiiiitteiaaaitesaaantessaans s ssanssssaansessaannssssannnessannnessnn 390
380  YUV: Offset (YUV_OFT_CR) ReOISIEI . uuuiiiuutetiiutneisiateisiiatsssainssssassnsssaissssasasssisaisnsssannnsins 391
381  Chrominance Position (for 422 Down Sampler) (YUV_PHS) RegiSter .....cvovviiiiiiiiiiiiiiiiiiieeninnnans 391
382 GBCE (Global Brightness and Contrast Enhancement): Enable (GBCE_EN) Register.........ccevviiiureann.. 392
383  Method Selection (GBCE_TYP) ReQISIEr .. uuuuuteiiiiteiiiiteiiiitesriiatsrsisrsssaiansssaass s ssaianssaaannesss 393
384  YEE: Enable (YEE_EN) REQGISIOr 1.uutiuttittiiteritsiitssiat e rse e s sses s saanssaassanssannsanesns 394
385  YEE: Method Selection (YEE _TYP) REQISIEr . ...uueieiiiiitiiiaeiraite e sains e saanan e saaanne s sanne s saannenss 394
386  YEE: HPF Shift Length (YEE_SHF) ReQISIer ..uuiiiiiiiiiiiei i i s sr i s s s e s s annne e 395
387  YEE: HPF Coefficient (YEE_MUL_00) REQISIEI .. .uutiuuteiueiiieeriseiisisistinsssisssanesnsssansssinssannssns 395
388  YEE: HPF Coefficient (YEE_MUL_D1) REQISIEr .. uuuueiiiiiiei e et iiite s rsateessanr e ssanne s annneesaanness 396
389  YEE: HPF Coefficient (YEE_MUL_D2) ReQISIEr .. .uuuuteiiiiieiiiiineisiiaiesisisssssansessaannssssinnssssannness 396
390 YEE: HPF Coefficient (YEE_MUL_10) REQISIEI .. uuutiuteiiueiiieerinnirsesistinnssassianesasssansssinssannssns 397

SPRUGU5C—-March 2009-Revised June 2016 List of Figures 11

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
391  YEE: HPF Coefficient (YEE_MUL_11) REQISIEI ..uuutiuteiineineerineissesintsnns s ianesnsssassssnnssannssns 397
392  YEE: HPF Coefficient (YEE_MUL_12) REQISIEI ... uuuutiiiiiieiiiiinessianeesssanssssansessannesanannressannness 398
393  YEE: HPF Coefficient (YEE_MUL_20) ReQISIEr .. .uuuuttiiiiiieiiiiieeiiiistesisasssssinsessainnssssinnssssannnsss 398
394  YEE: HPF Coefficient (YEE_MUL_21) REQISIEI . .uuutiuteiiueiiiterisnirnesistiits i ianesisssansssinssannssns 399
395  YEE: HPF Coefficient (YEE_MUL_22) REQISIEI .. .uuueiiiiiieiiiiiin et iiaatesrsanesssansessaannessaannnessannness 399
396  YEE: Lower Threshold before Referring to LUT (YEE_THR) ReQISter ....uuvviiiiiiiiiiiiniiiniiineeinans 400
397  YEE: Edge Sharpener Gain (YEE_E_GAN) ReQISIEr...uuiiutiiieiiiiiiiiiie i rasssiassannssnaesnes 400
398 YEE: Edge Sharpener HP Value Lower Threshold (YEE_E_THR_1) RegiSter .....coviiieiiiiiiiiiiiiinnannnns 401
399 YEE: Edge Sharpener HP Value Upper Limit (YEE_E_THR_2) ReQISter .....iviiiiiiiiiiiiiiiiiiiianeinnns 401
400 YEE: Edge Sharpener Gain on Gradient (YEE_G_GAN) ReQISIEr ..uuvviuiiiiiiiiiiiiiiiiiiininneesineas 402
401 YEE: Edge Sharpener Offset on Gradient (YEE_G_OFT) REQISIEr ...uuiiieieriiiiiieiiiineeraineeananneeanns 402
402 CAR (=Chroma Artifact Reduction): Enable (CAR_EN) RegiSter . .ccuuiiiiiiniiiiiiiiin i sniianenaas 403
403  Method Selection (CAR_TYP) REGISIEI .uiuutiittiitiiiet i sar s aanenans 404
404  Method Selection (CAR_SW) REQISIEN . .uuiuutiiuterseiisirsriiste i rasssisr s saarasaseraesanes 405
405 Method Selection (CAR_HPF_TYP) REQISTEr .. .uuueiiiuteiiiiiieisinsissinrssiisrsssainssssasssisainnsssannes 406
406  Down Shift Size (HPF) (CAR_HPF_SHF) REQISIEI . uuuuuutiiuiiiiieiiteiiseianisissratssnsssaanssnnssanesnnnssans 407
407  HPF Value Threshold (CAR_HPF_THR) REQISIEr «...uuiiiiiiiieiiiiiee et as e rs s s ssninn s s ananne s annnes 408
408  Gainl Intensity (CAR_GNIL_GAN) REQISTEr .. uuutttirinteiriitesriinrerrairessaisesssaisesssaassesiaasssssannns 409
409  Gainl Down Shift Size (CAR_GNI1_SHF) REGISIEr cuuuuuiiitiiiiiiiteiiiiier e sar s naeesinnnans 410
410 Gainl Minimum (CAR_GNIL_MIN) REQISTEr .. . uueteiieteiiiattesaaaeresaaaa e saaans s ssaianssaaannessaannnessannns 411
411  Gain2 Intensity (CAR_GNZ2_GAN) REQISTEr .. uuuttiiiitteiriieeraierersaiaressaisesssaisesssaassessaasssssannns 412
412  Gain2 Down Shift Size (CAR_GN2_SHF) REGISIEr .uuuuutiitiiiiiiite i s raeesinnnans 413
413  Gain2 Minimum (CAR_GN2_MIN) REQISTEr .. .. utteiiieteiiiiteerriantesraa e saaaas s saaianesaaannessaannnesaannns 414
414  Chroma Gain Suppression Enable (CGS_EN) RegiSter....ivuiuueiiiiiiiiiiiiesiiininesaianssssinseanans 415
415  Gainl-H Threshold (CGS_GNI1_H_THR) ReQISIEr...utiiutiiitiiitiiieiini i sannaans 416
416  Gainl-H Slope (CGS_GNI1_H_GAN) REQISIEr . .uuiieteiiiiteeiiianteraainesaaiane s saaiansssaansessaannnssaannes 417
417  Gainl-H Down Shift Size (CGS_GNI1_H_SHF) RegiSter. .. ciuieiiiiiiiiiiiieiiiirniirsinssssinnssannans 418
418  Gainl-H Minimum (CGS_GNI1_H_MIN) REQISIEN +.uuutiutiiieiiteriseiaeisiessatssiassinesnssianessiessannans 419
419 BOX: Enable (BOX_EN) REQISIEN ...uuuuuetiiteiaaiteesaaiaesssaaanessaansesssansessaansassaanneesaannressannnss 420
420 BOX: One Shot Mode (BOX_MODE) REQISIEN .uuuiiuuuurerinneiriisnrsssinnsisaissssssisesisanssessansnssssnnnns 420
421  BOX: Block Size (16x16 or 8x8) (BOX_TYP) ReGISIEr 1.uuiutiiutiiteiiieiiieristiisssinssanesissianssinnsans 421
422  BOX: Down Shift Value of Input (BOX_SHF) REQISIEN ....uueiiiiiiiiiiiiia i saaiee s raane s sananesaanns 421
423 BOX: SDRAM Address MSB (BOX_SDR_SAD_H) REQIStEr ..vuutiiiriiiisiiiniiiiieiisiiiisisiaineas 422
424  BOX: SDRAM Address LSB (BOX_SDR_SAD_L) REQISIEN .uuiuutiiuiiriniiintiriieiiisinsiasisinssinnssnseias 422
425  HST: Enable (HST_EN) REQISIEI . uuutistiitiistiiteiisiie s s s s asa s raeanes 423
426  HST: One Shot Mode (HST_MODE) ReEQISIEN . .uuutiiueieiiiitesriinrsssiinnsssaissssisaisesssaissesssasnsssannns 423
427  HST: Source Select (HST_SEL) REQISIEI . uuuiutirteiiuiiriteiitsriss i s e s raar s ssareraneaaaes 424
428  HST: Parameters Select (HST_PARA) REQISIEr +uuuuuiiusiiiuiiiseiisiriiisisise i i ranesannenans 425
429  HST: Vertical Start Position (HST_0_VPS) REQISIEr . ..uuuiiiiiiiiiiireiiiirii s isiiessaise s ssnsssssanns 426
430  HST: Vertical Size (HST_0_VSZ) REQISTEr 1uutiuuteiistiieeiiatirssiistsrtssansisiss i saassaansraesannerans 426
431  HST: Horizontal Start Position (HST_O0_HPS) REQISIEr ...uvuuiiiuiiiiieiiiiiiiisisenisnrsasessneesannnans 427
432  HST: Horizontal Size (HST_0_HSZ) REQISIEI .uuuuiiiieieiiiitieiiiiesiniinsssaisssssaiaesssaisesssasssssannns 427
433  HST: Vertical Start Position (HST_1_VPS) REQISIEr...uuiiiiiiiiiiiiie i s raeenaes 428
434  HST: Vertical Size (HST_1_VSZ) REQISIEI 1.uuuuuteiistisseiiatirseiisrsste i i aeiannerans 428
435  HST: Horizontal Start Position (HST_1_HPS) ReQISIEr ..uiiiuieiiiiiiiiiiiiieiiiirniir s srsies s ssinseaaaes 429
436  HST: Horizontal Size (HST_1_HSZ) REQISIEr 1.uuuiiutiiieiiitiiieiinteraess e s ss s sss s raneaannenans 429
437  HST: Vertical Start Position (HST_2_VPS) REQISIEr...uuiiiiiiiiiiiiiiiiiiii i nanenaes 430
438  HST: Vertical Size (HST_2_VSZ) ReQISTEr ... uuttiiiinteiriitesssisrsssaisnessaissesisaisesssaassesisasnsssannns 430
439  HST: Horizontal Start Position (HST_2_HPS) ReQISIEr ..uuvuuiiiiiiiieiieiiieiii i i ssieesannaaas 431
12 List of Figures SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS

INSTRUMENTS

www.ti.com
440  HST: Horizontal Size (HST_2_HSZ) REQISIEr 1.uuuiiuiiiieiiitiiieiirs e s s ss e ssn s aainenans 431
441  HST: Vertical Start Position (HST_3_VPS) REQISIEr....uuiiiiiiiiiiiiiiiiiii i rsnenaes 432
442  HST: Vertical Size (HST_3_VSZ) ReQISTEr ... uuutttiriateiriitesrainrsssainnsssaissssssasesssaassesssasssssannns 432
443  HST: Horizontal Start Position (HST_3_HPS) ReQISIEr ...uiuuiiiiiiiieiiiiiieiiiiise i saaessieesinnnaas 433
444  HST: Horizontal Size (HST_3_HSZ) REQISIEr 1.uuuiiuiiiieiiiiiieiirit e iisis s nanenans 433
445  HST: Table Select (HST_TBL) REGISIEI . .uuuiiietsiiiitieisiiesssie s ssiias s ssiae st sassessaansessaannes 434
446  HST: Matrix Coefficient (HST_MUL_R) REQGISIEr ..uuuuiieiiiiiiieiiriteaesi i s ssnassaaesnnnenans 434
447  HST: Matrix Coefficient (HST_MUL_GR) ReQISIEr 1.uuuiuutiiiiiistiiite i nsessnnnnans 435
448  HST: Matrix Coefficient (HST_MUL_GB) REQISIEr .. uuuieiiiiiieiiiiieeisisssiiansssies s ssainessasinnsssnnes 435
449  HST: Matrix Coefficient (HST_MUL_B) REQISTEI vuuuuuiiueiiintiiieiiterseiasisiessasnssisssnanssnassanesannsaans 436
450 BSC (=Boundary Signal Calculator): Enable (BSC_EN) ReQISter....uuiiutiiireiiniiiiriisirinnseinaea, 437
451  One Shot Mode (BSC_MODE) ReQISIr .. uuuiiiuiteiiitteiriiatsssiisssssaissssssissssisaiansssasssessaasnsssannns 438
452  YICDh/Cr SeleCt (BSC_TYP) REGISIEI .. uutiutiiiiiteiiteia st an e rnes 439
453  Number of Row Vectors (BSC_ROW_VCT) REQISIEN ..uuuiiutiiisiiiteiiseiaiesisissssisrirenserainesinnians 440
454  Down Shift Value of Input for Row Sum (BSC_ROW_SHF) RegIStEr ..cvviiiuiiiiiiieiiiiie i sininnennas 441
455  Vertical Starting Position of Row Sum (BSC_ROW_VPOS) REQIStEr ...uuviiiueiitiriiniieeiinriineineianens 442
456  Vertical Number of Sampled Lines for Row Sum (BSC_ROW_VNUM) RegiSter .....covviiiirineiinniiinriinens 443
457  Vertical Spacing between Adjacent Sampled Lines for Row Sum (BSC_ROW_VSKIP) Register............. 444
458  Horizontal Starting Position of Row Sum (BSC_ROW_HPOS) RegiSter....ivviiiiiriiiiiiniiirineinneiaens 445
459  Horizontal Number of Sampled Lines for Row Sum (BSC_ROW_HNUM) RegiSter.......cvvireiiinirinninnens 446
460 Horizontal Spacing between Adjacent Sampled Lines for Row Sum (BSC_ROW_HSKIP) Register ......... 447
461  Number of Column Vectors (BSC_COL_VCT) ReQISEr ..uuiuutireeiintirneiitirinsiieisiesrasisisssinrsanseias 448
462  Down Shift Value of Input for Column Sum (BSC_COL_SHF) RegIiSter ....ivvviiuiiiiiiiiiiiiirineinnens 449
463  Vertical Starting Position of Column Sum (BSC_COL_VPOS) ReQISter ..uvuuuiiiiiiiieiiiiiiesiiiiniesiiinnness 450
464  Vertical Number of Sampled Lines for Column Sum (BSC_COL_VNUM) RegiSter ......ovtviireiiinirinninnens 451
465  Vertical Spacing between Adjacent Sampled Lines for Column Sum (BSC_COL_VSKIP) Register.......... 452
466  Horizontal Starting Position of Column Sum (BSC_COL_HPOS) RegiSter ....uviiiiieriiiiineiiiiieeinnnness 453
467  Horizontal Number of Sampled Lines for Column Sum (BSC_COL_HNUM) RegiSter.......c.cevvvieiiinniinnn. 454
468  Horizontal Spacing between Adjacent Sampled Lines for Column Sum (BSC_COL_HSKIP) Register ...... 455
469  Source Enable (SRC_EN) ReQISIEN 1uuuuuitiiiiieiiiitiiiiie s srie s st sair e s ssasr e ssannnessannns 459
470  One Shot Mode (SRC_MODE) REQISIEr ... .uutiuteiintiieeiiaterssiastsrtsraessiss i i s saeianneaans 459
471  Input Data Paths (SRC_FMTO) REQISIEr ..ttt sra s sa e e saaiane s saane s s sannnessannnassaannes 460
472  Source Image Format (SRC_FMTL1) REQISIEI .uuuueiiiuuieiiiiuteesiiereisainnsssaissesisaiansssaisesisasnsssannns 461
473 Vertical Start PoSition (SRC_VPS) REQISIEN ..uuutiiuetiieiritiiteiiseiirernssasssissraasssisssanssasssansaaes 462
474 Vertical Processing Size (SRC_VSZ) REQISIEr ..uuieiiiiiiiiiiiaiteisaite s s saaians s aaanne s saanaassaanns 462
475  Horizontal Start PoSition (SRC_HPS) REQISTEN ..uuuiuuetiiiiiieiriiesiiiisisiiss s isisssssaisessaasssssannes 463
476  Horizontal Processing Size (SRC_HSZ) ReQISIEr ...uuiiiiiiiiiiieiiiri i i sanenas 463
477  SDRAM Request Minimum Interval for RZA (DMA_RZA) REQISIEr ..uuiiiuiiiiiiiiiiriiiiirisiasrineianeans 464
478  SDRAM Request Minimum Interval for RZB (DMA_RZB) ReQISter ....uviiiiiiiiiiiiiieiiiiiineiiiinesinnneeeenas 464
479  Status of Resizer (DMA_STA) REGISIEI .uuiuutiiuteiistiieerire st i s saar i rannaaans 465
480 MMR Gated Clock Control (GCK_MMR) REQISIEN . ..uuuiiiiiiieiiiiieeiriatersaine e raaanr e ssaannesaaannresannns 465
481  SDR Gated Clock Control (GCK_SDR) ReQISIer ..uuiuuuisiiiiiieiiiiteisiirsssiinss s sssasssisainssssannes 466
482  Interval of RZA Circular IRQ (IRQ_RZA) REGISIEI 1.uuuiuuiiitiiieiiterieiiiri e i riaesaeasnneaans 466
483 Interval of RZB Circular IRQ (IRQ_RZB) REQISIEI . .uuuiiiiiiiiiiiiiteiaiia s sra s s rrane s sananesaanns 467
484  Saturation (Luminance Minimum) (YUV_Y_MIN) ReQISter .. ..uuueiiiiieiiiiiiiesiiinseisinsnesrainnssssinnneaaans 467
485  Saturation (Luminance Maximum) (YUV_Y_MAX) ReQISIEr ..uuiiuiiiieiiiiiiiieiitiiierinsisieesinnsnnsssaneaas 468
486  Saturation (Chrominance Minimum) (YUV_C_MIN) ReQISIEr...uuuiiuiiiiniiiiiiiieiiiriisinnnesnneas 468
487  Saturation (Chrominance Maximum) (YUV_C_MAX) REQIStEr ..uuiiiuueiiiiiieiiiiiiesiiininsisinnnessainnneenas 469
488  Chrominance Position (YUV_PHS) RegISEr .. .uuuiiieiiiiiiiieiiiiisrisiseesiss s san s rasesananaes 469

SPRUGU5C—-March 2009-Revised June 2016 List of Figures 13

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS
INSTRUMENTS

www.ti.com

489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537

Processing Mode (SEQ) REGISIEN . uuuuuiiutireeiiirsiate s ar s sa s rass e aaness 470
RZA: Enable (RZA_EN) REQISIOr ...ttt it r it r e rs e s e e s ssan e s s aaanne s ssannnsssannneninn 471
RZA: One Shot Mode (RZA_MODE) ReQISIEI ..uuuutiiiiiiiesiiiiteisiintssraitressiinrsssaiessasannnssaainnesss 471
RZA: 420 Output Format (RZA_420) ReEQISIEr .. .uuterteiintinitiitssie it ae s e s s sasesaneaas 472
RZA: Vertical Start Position of the Input (RZA_I_VPS) ReQISIEr ....ciiiiiiiiiiii i i aeaaees 472
RZA: Horizontal Start Position of the Input (RZA_I_HPS) ReQISter.....cccuviiiiiiiiiiiiiiiineriinesiaanns 473
RZA: Vertical Size of the Output (RZA_O_VSZ) ReQISIEr..uuiuueiitiiiteiitiiieii i iarineranesaiessanns 473
RZA: Horizontal Size of the Output (RZA_O_HSZ) REQISIEr «..uuueiiiiiiieiiiiie e iraiaesrraneessannneeaannns 474
RZA: Initial Phase of Vertical Resizing Process for Luminance (RZA_V_PHS_Y) Register.........ccccvviuues 474
RZA: Initial Phase of Vertical Resizing Process for Chrominance (RZA_V_PHS_C) Register................. 475
RZA: Vertical Resize Parameter (RZA_V_DIF) REQISTEN .. .uueiiiieeiiiiitesiiaens s saannessaaanrsssannreraannness 475
RZA: Interpolation Method for Vertical Rescaling (RZA_V_TYP) RegiSter ....cvvviiiiiiiiiiiiiiiiininnns 476
RZA: Vertical LPF Intensity (RZA_V_LPF) ReQISIEr 1.uuuiuiiiiiiiiiitiie i rae e aneens 476
RZA: Initial Phase of Horizontal Resizing Process (RZA_H_PHS) ReQiSter ......cccvviriiiiiiiniiiinerineinnes 477
RZA: Additional Initial Phase of Vertical Resizing Process for Luminance (RZA_H_PHS_ADJ) Register ... 477
RZA: Horizontal Resize Parameter (RZA_H_DIF) REQISIEI....uuiiieiiiiiiiieiiiiie i rseesinnsaaes 478
RZA: Interpolation Method for Horizontal Rescaling (RZA_H_TYP) RegISter .....cviiiieiiiiiiieiiiiineininnns 478
RZA: Horizontal LPF Intensity (RZA_H_LPF) ReQISter.....uuuiiiiiieiiiiii i st snnnnes 479
RZA: Down Scale Mode Enable (RZA_DWN_EN) REGISIEr ...uuiiiiiiiiiiiiiiiiie i nseesinnsnaes 479
RZA: Down Scale Mode Averaging Size (RZA_DWN_AV) REQISIEN ....uuuiiiiiiiiiiiiiieiriiinessaannnesannnes 480
RZA: RGB Output Enable (RZA_RGB_EN)REQISEr ...uiiuteiiiiiieiiiitneiiiinnsssiinsessisnrsssainnssaaanness 481
RZA: RGB Output Bit Mode (RZA_RGB_TYP) REGISIEN .uuuuiiiiiiiiiiieiiieiiieriiassiassansrinesannens 481
RZA: YC422 to YC444 Conversion Method (RZA_RGB_BLD) RegiSter.....ciiiiiiiiiiiiiiiiiieeinninenannnes 482
RZA: SDRAM Base Address MSB (RZA_SDR_Y_BAD_H) RegiSter ....ccuviiiiiureiiiiiriiiiinesinninnssinnes 483
RZA: SDRAM Base Address LSB (RZA_SDR_Y_BAD_L) RegiSter.....uviuiiiiiiiieiiiiiineiinieenannenaees 483
RZA: SDRAM Start Address MSB (RZA_SDR_Y_SAD_H) ReQISter ....vvvuiiieriiiiiineiinriiieninnnanes 484
RZA: SDRAM Start Address LSB (RZA_SDR_Y_SAD_L) ReQISIer ..uviiuiiiiiiniiiiiiniinesininnesnannes 484
RZA: SDRAM Line Offset (RZA_SDR_Y_OFT) REQISIEr .uviruueiutiiteiineiiieerintisinsiinssnnneraneisinssinnss 485
RZA: Start Line of SDRAM Pointer (RZA_SDR_Y_PTR_S) RegiStEr ...vvvuiiiiiiiiiiiiriiiiniinnennaes 486
RZA: End Line of SDRAM Pointer (RZA_SDR_Y_PTR_E) RegiSter ....cuiiiiiiiiiiiiiiniii i nnaaas 486
RZA: SDRAM Base Address MSB (for 420 Chroma) (RZA_SDR_C_BAD_H) RegiSter........cevvvuviiieennns 487
RZA: SDRAM Base Address LSB (for 420 Chroma) (RZA_SDR_C_BAD_L) Register .....ccvvirviiieininninns 487
RZA: SDRAM Start Address MSB (for 420 Chroma) (RZA_SDR_C_SAD_H) Register ......ccevvviiuneiiinnns 488
RZA: SDRAM Start Address LSB (for 420 Chroma) (RZA_SDR_C_SAD_L) Register ......cvvvvvviieininnnnns 488
RZA: SDRAM Line Offset (for 420 Chroma) (RZA_SDR_C_OFT)REgIStEr...vuuiiiriiriieiinniiiniiinninnenaaes 489
RZA: Start Line of SDRAM Pointer (for 420 Chroma) (RZA_SDR_C_PTR_S) Register......cccvvvviuiiiiinnns 490
RZA: End Line of SDRAM Pointer (for 420 Chroma) (RZA_SDR_C_PTR_E) Register .......ccevviieininnnnns 490
RZB: Enable (RZB_EN) REQISIEr ...ttt it ra it ess e s e e s ssan e e s aaanne s ssannnsssannneninn 491
RZB: One Shot Mode (RZB_MODE) ReQISIEI ..uiuuuuteiiiiuiesiiistesiinnsssisisssssainnssssinnrsssainnssasannness 491
RZB: 420 Output Format (RZB_420) REQISIEr .. .uutiiseiitirintiantisiae it ssiesrarsssssaarsasesaneaas 492
RZB: Vertical Start Position of the Input (RZB_I_VPS) ReQISTEr ....ciiiiiiiiiiii i 493
RZB: Horizontal Start Position of the Input (RZB_I_HPS) ReQISter.....cccuviiiiiiiiiiiiieiiiineriianesiaanns 493
RZB: Vertical Size of the Output (RZB_O_VSZ) ReQISter...uiuuiiitiiieiiiiiiiirineiinieeaneaaisssanns 494
RZB: Horizontal Size of Output (RZB_O_HSZ) ReQISIEr ..uuiiuiiiieiiiiiiiteiiii i aanens 494
RZB: Initial Phase of Vertical Resizing Process for Luminance (RZB_V_PHS_Y) Register.........ccccvviuues 495
RZB: Initial Phase of Vertical Resizing Process for Chrominance (RZB_V_PHS_C) Register................. 495
RZB: Vertical Resize Parameter (RZB_V_DIF) REQISTEN .. .uueiiiiieiiiaiaesiaitnsssaannessaannresaaanresaaanness 496
RZB: Interpolation Method for Vertical Rescaling (RZB_V_TYP) RegiSter ....cccvviiiiiiiiiiiiineiiiiiniininnns 497
RZB: Vertical LPF Intensity (RZB_V_LPF) REQISIEr 1.uuuiuiiiiiiieiiirie i s s e aneens 497

14

List of Figures

SPRUGU5C-March 2009—Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS

www.ti.com

538 RZB: Initial Phase of Horizontal Resizing Process (RZB_H_PHS) Register ......cciviiiiiiiiiiniiiiniinnnns 498
539  RZB: Additional Initial Phase of Horizontal Resizing Process for Luminance (RZB_H_PHS_ADJ)
L0 (] 498
540 RZB: Horizontal Resize Parameter (RZB_H_DIF) ReQISEr...uiuuiiiuiiiiteiiiiieriiiesinsnn s riaeinieenaes 499
541 RZB: Interpolation Method for Horizontal Rescaling (RZB_H_TYP) Register ......coviiiiiiiiiiiiiiiiiineennnns 500
542  RZB: Horizontal LPF Intensity (RZB_H_LPF) RegiSter .. uciuuiiiiiiiiiiiii it s ssnnnssnnnns 500
543  RZB: Down Scale Mode Enable (RZB_DWN_EN) REQISIEr ..uuuiiiuiiiteiiieiiieeiiinisrinsinnnssineianneans 501
544  RZB: Down Scale Mode Averaging Size (RZB_DWN_AV) REQISIEr .....uuiiiiiiiiiiiiiieiiniie e rnnianesannnes 502
545 RZB: RGB Output Enable (RZB_RGB_EN) ReQISIEr ...uiiuuiiiiiiiieiiiiiesiniis st ssnnnessainnes 503
546  RZB: RGB Output Bit Mode (RZB_RGB_TYP) REQISIEr «.uueiieiiiiiiiiiiiiiis i s rnessias e saees 504
547 RZB: YC422 to YC444 Conversion Method (RZB_RGB_BLD) RegiSter.....cuviiiiiiiiiiiiiiineiiiineninnnns 504
548 RZB: SDRAM Base Address MSB (RZB_SDR_Y_BAD_H) RegiSter ......ccvviiiiuiiiiiiiiriiiiinnsiininesinnes 505
549 RZB: SDRAM Base Address LSB (RZB_SDR_Y_BAD_L) ReQIStEr...iuuuiiuiiiieiiiiiiiieiinirineiineinieeians 505
550 RZB: SDRAM Start Address MSB (RZB_SDR_Y_SAD_H) RegiSter...c.ciiiiiiiiiiiiiiiiiiiriiaeenans 506
551 RZB: SDRAM Start Address LSB (RZB_SDR_Y_SAD_L) ReQISIEr ..uuuutiuiiitiisiinniiiininserinesnninaeas 506
552  RZB: SDRAM Line Offset (RZB_SDR_Y_OFT) REQISIEN 1.uutiiutiiiiiintiriteiitiiierinsisisssisssnneraneianes 507
553 RZB: Start Line of SDRAM Pointer (RZB_SDR_Y_PTR_S) ReQISIEr +..uuuiiiiiiiii i i innianeeannns 508
554  RZB: End Line of SDRAM Pointer (RZB_SDR_Y_PTR_E) RegiSter ...ccvuiiiiiiiiiiiiiiiiiiii i nnnaas 508
555 RZB: SDRAM Base Address MSB (for 420 Chroma) (RZB_SDR_C_BAD_H) Register......c.cvoevvvieeinenns 509
556 RZB: SDRAM Base Address LSB (for 420 Chroma) (RZB_SDR_C_BAD_L) Register ......ccvvviririneiinnnns 509
557 RZB: SDRAM Start Address MSB (for 420 Chroma) (RZB_SDR_C_SAD_H) RegiSter .......ccevvvviinreennns 510
558 RZB: SDRAM Start Address LSB (for 420 Chroma) (RZB_SDR_C_SAD_L) RegiSter ......ccvvvririneinenns 510
559  RZB: SDRAM Line Offset (for 420 Chroma) (RZB_SDR_C_OFT) ReQiSter.....ccvviririuriiirerineiiinerinninns 511
560 RZB: Start Line of SDRAM Pointer (for 420 Chroma) (RZB_SDR_C_PTR_S) RegiSter.......ccetviiiinneannns 512
561 RZB: End Line of SDRAM Painter (for 420 Chroma) (RZB_SDR_C_PTR_E) Register ........vcevvviivinnnnns 512
562  Peripheral Revision and Class Information (PID) ReQISTEr . ....cuiiiiiiiii i e rrnane e raannes 514
563  Peripheral Control RegiSter (PCR) ..uuuuueiiiiiiiiiiiei it s raie s ss i s ssnar s saa e s ssaan s saannenss 515
564  Setup for the AF Engine Paxel Configuration (AFPAXL) REQISIEr ..uuiiueiiiiiiiieiiiiii i rieinieenans 516
565  Setup for the AF Engine Paxel Configuration (AFPAX2) REQISIEr 1.uviiuseiiuiiiiiiiiiiriiininieiainenans 517
566  Start Position for AF Engine Paxels (AFPAXSTART) ReQISIEr....uuuiiiiiiiiiiiieeiiiie s sranasessanns 518
567  1IRSH Start Position (AFIIRSH) REQGISIEr 1.uuiueiiitiiieii s anns 519
568 SDRAM/DDRAM Start Address for AF Engine (AFBUFST) REQIStEr +.uvviiuiiiieriiniiiiieiinninineiineininenans 520
569 IR Filter Coefficient Data for SET 0 (AFCOEFO010) ReQISter..uuuuuueeiiiiuneiiiinnnsiriisnesiinnsnersannnessannnes 521
570 1IR Filter Coefficient Data for SET O (AFCOEF032)....uuuiuueiiutirteiassisinsiinterissiassasnnssansisisssannsanes 522
571  1IR Filter Coefficient data for SET 0 (AFCOEFFO54) ....ciuiiiieiiiiiiiiiiiiiisiseiisisssasssnas e 523
572 1R Filter Coefficient Data for SET 0 (AFCOEFFO76) REQISEN +..uuueeiiiiieiiiiineiiiiiesiiinneisannsessannns 524
573 1IR Filter Coefficient Data for SET 0 (AFCOEFF098) ReJISIEr ..vuvuuiiiutiriieiiiiiieriinsirinsiinerineianeanaes 525
574 1R Filter Coefficient Data for SET 0 (AFCOEFFO0010) REQIStEr ..t vuutiiutirseiiseisinerinsisiserinnisnseraneianes 526
575 IR Filter Coefficient Data for SET 1 (AFCOEF110) ReQISter..uuuuueeiiiiueeiiiinnnsirisnesiinnssersannnessannnes 527
576  AFCOEF132 - IIR Filter Coefficient Data for SET 1 (AFCOEFL132)...uuuteiiuiiieerinninseiinriinnsiineianeenans 528
577  AFCOEFF154 - IIR Filter Coefficient Data for SET 1 (AFCOEFF154) ...ciiiiiiiiiiiiiiiiiiiinn e sieanaeas 529
578  AFCOEFF176 - IIR Filter Coefficient Data for SET 1 (AFCOEFFL76) ...cvuviiiiisiiseiniriniinineieinninnens 530
579 1IR Filter Coefficient Data for SET 1 (AFCOEFF198) ReQIStEr .vvvuuiiitiiiieiiieiiieriintiriasiinerineianeanaes 531
580 IR Filter Coefficient Data for SET 1 (AFCOEFF1010) REQIStEr..uvuuiiiutirteiiseirinerinniriserinrnaseraneianes 532
581  Configuration for AE/AWB Windows (AEWWINL) ReQISIEr ..uuiiiiueeiiiiiieiiiiiiesiiiins s ssnnnnsssainnes 533
582  Start Position for AE/AWB Windows (AEWINSTART) ReQISIEr ..uuuiiiuiiiiiiiieiiinineiiniessinssnaesanes 533
583  Start Position and Height for Black Line of AE/AWB Windows (AEWINBLK) RegiSter .......cvvvevviariinnnnns 534
584  Configuration for Subsample Data in AE/AWB Window (AEWSUBWIN) RegiSter ......ccvvviiieiiiiiinneinnns 534
585 SDRAM/DDRAM Start Address for AE/AWB Engine Output Data (AEWBUFST) Register ......c.cvvevvvuennns 535
SPRUGU5C—-March 2009-Revised June 2016 List of Figures 15

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
586  AE/AWB Engine Configuration (RSDR_ADDR) REQISIEr ...uuiutiiiueiiterineiiieisinriasssissiinnesaneiaeanaes 535
587  Line Start Position for ISIF Interface (LINE_START) REQISIEr .vvvuiiiuririieiieiiiniiri i, 536
588  AF Vertical Focus Configuration 1 (VFV_CFG1) REQISIEr ...uuiiriiuieiiiinneiiiinnessainsesisasssisannnessannnes 536
589  AF Vertical Focus Configuration 2 (VFV_CFG2) REQISIEr .uuiiutiiieiiitiiiieiieisierrinsssissrinsssnsssaneaanes 537
590 AF Vertical Focus Configuration 3 (VFV_CFG3) REQISIEN .. .uiiiiiieiiiiiiiiesiiaiensssainnessaasesssannsesaannns 537
591  AF Vertical Focus Configuration 4 (VFV_CFG4) REQISIEN ...uuiiiiiueeiiiinieiiiisseisainnesisasssisannnsssannnes 538
592  Horizontal Threshold (HFV_THR) REGISIEr ..uuuiiieiiiiiiiiiiir i s s s e eaaees 538
TSI B = =Y 0] =T = LN |0 (|5 ) N 540
594  Peripheral Control RegiSter (PCR) «.uuuuueiiiiiiiiiiiei it s r s ss s ssa s s s s asaan s aannnenss 541
595 Read Frame Base (RD_BASE) REQISIEr ..uuiuuiiieiiintiiieiieiaieerinissssiarsass s sarssasssanessnnssannss 542
596 Read Frame Line Offset (RD_OFST) REQISIEN .uuiuuiiiutiisiiisiiisiisisisirse i 543
597  Frame Size (FRAME_SIZE) ...uuiuuiisiiutitise sttt s st sas e sn s aanesaenns 544
598 LD Initial Coordinates (INITXY) REQISIEN 1.uueiuutiieeitirteiae st srrs i s saesaanesanes 545
599  Write Frame Base (WR_BASE) ReEQISIEr .. . uuuteiiiieiiiiteeiiaatte st s saans e ssann s saaanne s saannnssaannnesss 546
600  Write Frame Line Offset (WR_OFST) ReQISIOr . uuiuuutiiiiiieiiiiieeiiiiaiesisitssssasressainnsssainnrsssanness 547
601 420 CbCr Read Frame Base (420C_RD_BASE).....uiuutiiuiiiitiiiitiiiesitisss s sassissssanssannssns 548
602 420 CbCr Write Frame Base (420C_WR_BASE) REQISIEr . ..iiiiiiiiiiiiiei i siriine s snannsessannnesaannnns 549
603 LD Configuration (CONFIG) REQISTEN . .uuutiiusteiiistessiiastetsastessaaassessaasssssainnssssinrsisasnnssasannesss 550
604  Lens Center (CENTER) REQISTEI 1. uuuuuueiiueiratistssesiate st sassssas s ssss s sanssanesanesansss 551
605  Horizontal/Vertical Scaling Factor (KHV) REQISIEr ..uuuueiiiiiiiiiiii i naaes 552
606  BIOCK Size (BLOCK) REGISIEN . uuuttiuuteisutsessiesessiseessaissssssaaestsaanessaassssssansssssannnesssannnessns 553
607  LUT Initial Address (LUT_ADDR) REQISIEI .. uuuuuiiutiiteiiteiaeesissiasisiassiss s sansssinssassssnsssannsanns 554
608  LUT Write Data (LUT_WDATA) REQISIEI .. uuetiiiiieteiiaiteeasaaneessaaae e s saane s ssaann s saaannessaannessaannnessns 555
609 LUT Read Data (LUT_RDATA) REQISTEI «uuuuuueeiiiuietiiiasseisistsssainsrsssisssssaisnssssisssisannnssasiness 556
610  Affine Transform A/B (AFFINE_AB) REQISIEI 1.uuuiuuiitiiteiiinite s s s ss s as e s n e 557
611  Affine Transform C/D (AFFINE_CD) REQISIEN ..uuiuutiistirteiiseisiteiassissssississssass e 558
612  Affine Transform E/F (AFFINE_EF) 1.uuuuiiiiiiii i s s e s s s s nn e s snnan e s sannnenas 559
613  Peripheral Revision and Class Information (PID) REQISIEr . ...uvuuiiiuiiiieiiiiiiiriii i riaeraeenaes 560
614  Peripheral Clock Control RegiSter (PCCR) ... uueiiiiieiiiies it s ssaaate s saanss s ssansessaannessaannessaannness 561
615  Buffer Logic Control (BCR) REGISIEr . .uuueiiiuetetiiieeisiatessiiatssssinrsssaiassssaissssssasssssasnessannnnssns 562
616  Interrupt Status (INTSTAT) REGISIEI 1 uuutittiitiiite i r e rann e rans 563
617  Interrupt Selection (INTSELL) REQGISIEr . uuuuuiiuiiiiiieiite i enanns 565
618  Interrupt Selection (INTSEL2) ReQISIEr .uuuiuutttiiiiieiriiteessietesssiasssaies s ssaae s saaasessaanaessaannesss 567
619  Interrupt Selection (INTSEL3) REGISIEr . .uuuuireiiitiiieiite i aa e anes 567
620 Event Selection (EVTSEL) REQISIE ... uuuiiutirietiistiiseiiterise s aar e e eaanns 568
621  Memory Priority Select (MPSR) RegISIEr .. u.uuuteiiiieiiiie i sr s s asaae s aaannenss 570
622  VPBE Clock Control (VPBE_CLK_CTRL) REQISIEN . vuuuueiueiiteiississesiatinssiinssanesissiasssnnssannssnns 571
16 List of Figures SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
List of Tables

1 Interface Signals for Video Processing Front ENG ......eivieeiiiiiiiiiiiniini s s s nneaas 38
2 72 1= B 0 01U | 0T 0= 39
3 VAV T = T 7 ] [T ox 1] o 39
4 LIS LT oL = g = T 40
5 SDRAM RAW Data FOIMMAL (1) «uueeeiuuneessnunnessaerssssnssssssssssassssssasnsssasssssssmssnsssasnssimsnnnesins 41
6 SDRAM RAW Data FOIMAL (2) «euuueeiuutinnseissinterseissssisssassssssaase s saessasssastaisssanrssnnssansins 42
7 ITU-BT.656 INtErface SIgN@IS .. .eueiineieiiiiteiie it eas et e s r s e s s e e s s s e s saana e s sanna s sannnressannneeannn 43
8 Video Timing Reference Codes for SAV and EAV ....ceiiiiiiiiiiii i i s s ssinneanaas 44
9 F, V, H SigNal DESCIIPUONS ... uutteiiietesseaneesssaneessasnneessannessaannessaannnessaannnsssannnessesnnnesssnneessnns 44
10 [ YR T 0] (=Tt 0] o £ 44
11 Interface Signals for Generic YCDCT MOGE ...uiiueeiiiiieei i iriee st s ssinr s ssannssaainnesannns 45
12 D03 o1 g L1 1= 7= ot T T = L 46
13 DDR2/mDDR Controller Storage Format for YCOCr ProCeSSING .uvvvuevvisriineiineiiirisiissiininea, 46
14 (4 0T Q0 34 T= 1 1 48
15 BT S TS T YT 49
16 ARM INTEITUPES - VP S S ittt e s s st s s s s s a e e e s s st s s s s nnnnnnnnnnss 50
17 ARM_INTMUX Register (specified only VPSS iNtErrupt MUX) w.uueeeeriuererriinnsiriiessisiinnsisaisnesisannness 50
18 EDMA EVENES - VP S S 1 iiiiiiiiiiiiiiiiiitsessttisssssssssns s s s s s s s s sasssasaaasssssnaesssssssssnsnnnnnnnnnnsnnsns 50
19 RV o Yo [RS8 =T 0 1) (= gl 1Y = o 51
20 VPFE Embedded MemOry IMaP «u.uueeiiieeeisausesiaissssssastessaassssssaasssssaannsssssnnssssssnnsssssnnssisnnns 51
21 Linearization LOOKUP Table (LUT ). e uueieeieierteiatinte e sssssassssassaasssassansssn s sann s snssannssanssans 56
22 [0 Y =T T Y20 =T [0 g N 57
23 Formatter Area Setting REQISIEIS ... .uuustiiteiiii s aaa s s s e s saaare s saannnsssannreanns 59
24 L2 01153 2] ST 1] T 1 66
25 Vertical Line Defect Information Table ......c.uiieiiiiiiii i e 77
26 Maximum Supported LiNe WIdthS ... .uueeiiiieiiii i s s s s s s e s s s e s sannnennas 78
27 L = I [ ) 82
28 F I 11 I T o] ) 83
29 ST N Y I = L= ] 0P L ) 85
30 ST Y I = L= (] 4= 22 85
31 YCDBCr Mode SDRAM OULPUL FOMMAL ... ueeiieee i e eaaaaeessaase s saanae s ssanns e s sannessaannessaannresaannness 87
32 L | | T 10 0] 0 1= 94
33 Defect INformation PaCKING .« .. iuueerseiiiiirie et e e et r s s s s a e s n s ra e aanenaes 94
34 L 0 I 1= 13 T o 95
35 AN 0] 1T 98
36 LUT Memory Regions for Gamma COIMECHON ....uueiueiseeratiasssaesane e iaessiessasssiassanesnsssannans 102
37 LG I o =T o | 103
38 LUT Memory RegioNS fOr 3D LUT 1uuuuueeiiitiesiiitteisistsssaisssssassssssisnssssanssssannesssansnsssannnnssns 104
39 GBCE LUT Packing iN MOOE L. ...uueitiiiitiieeiiste st ssss s sssssaasssss s ssns s ssnssannsannssnns 106
40 GBCE LUT Packing IN MOOE 2. . ...t iaa e s tsaas s s st e s ssaans s ssan s s s ssan e s ssannnssaaannesannnns 106
41 LUT Memory Regions fOr GBCE .....uuiiiiiiieiiiiieiiiits s isisssssaissssssiaes s ssaan s saaaanesssannnsssannsessns 106
42 [=o o =38 =T o] T o] =T g IR0 Y= o] oo 108
43 LUT Memory Regions for Edge Enhancement MOAUIE ........oiiiiiiiiiii i eenanees 108
44 YCDCI-422 MEMOIY FOMMAL 1 uttinaaetiaeessae s ssaase s saasse st saase s saaas s s ssaannessaannssssannnsssnnnesinnnns 115
45 ST T o T L o - 116
46 Histogram MemOrY MapPPiNg ... .eeeuueeetrnteeraateesraansesaaanneeaaaanresaaannessaannssssaannessaannnsssannnessnn 124
47 Histogram Memory REGIONS (BiNS) «uuuuueeiiiuuseiinueeiiiiutssisisssessastsssainssssannnssssinnssssainnssasannesss 125
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 17

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
48 Mapping of ROWSUM Vector t0 BSC MEMOTY .. .uuuueeiueineeiintsrsssinsssssiassssisssansisisssinssannssansias 130
49 Mapping of COLMSUM VeCtor t0 BSC MeMOIY .. ...ueiiiiiiieiiiiieesaaaaaessaansesssanntsssaannessaannrssaannness 131
50 BSC Output of MEmMOry REGIONS ..uuuuuieiiiiniteiiitesiratre st ssaits s ssaas s ssaann e s asaan st saannesssannnesss 131
51 AF Packet Format with Vertical AF DiSabled ......cvveiiieiiiiiiiiiiirin i e raeaas 138
52 AF Packet Format with Vertical AF Enabled ........covvieiiiiiiiiiii i 138
53 AE/AWB Packet Format for SUm of SQUAre MOOE .......uuieiiiiiiiiii i i raaaneeeas 140
54 AE/AWB Packet Format for Min-MaxX MOGE . .....ueiiiuiiiiieiiiirieiiesie it s ssss s ssins s rnneaas 142
55 AE/AWB Packet Format for SUM-Only MOAE .....eiiuiiiiiiiiiiiiiiiiri i i e rae e 144
56 ISIF Required Configuration Parameters ... ... e e ieseseiiiisses st sraiatsssaisressainnsssaansssssainnssasinnnsss 146
57 ISIF Conditional Configuration Parameters .....ue.eereeisueiririis i i s rar s srarssaneaas 146
58 B2 B ST O V= g oL 150
59 IPIPE Interface Required Configuration Parameters (ISIF Enabled) .......ccoviiiiiiiiiiiiiiiiiias 152
60 IPIPE Interface Required Configuration Parameters (IPIPE Enabled) .......cccvvviiiiiiiiiiiiiiiiiiiieae 152
61 IPIPE Interface Conditional Configuration Parameters (IPIPE Enabled) .......cooiiiiiiiiiiiiiiiiiiie s 153
62 IPIPE Required Configuration Parameters ......uveeesssisissesriisnssrsisssisainnssssinnssisainsssssannssisannnenss 155
63 Conditional Configuration ParameEterS .. ..uu.eeivuse it i s sasssaarsantsrarsiainerns 155
64 LDC Required Configuration Parameters. ... ... e iiiaeeetsaese s saaasesssanre s saannsessanresaannnesaaannness 171
65 LDC Conditional Configuration Parameters ......uveeeeiiiiiseeisiiesirise it rairrsssarnrsssainnrsssannness 171
66 AF Engine Required Configuration Parameters .....uv.eiveeiiueiiiinistiierisinisssiasisisssinn s sanssanness 174
67 AF Engine Conditional Configuration Parameters. .. ... ..eeiiiiieiiiiieiraie s rrae e sraare s raansasraannneanas 174
68 AEW Engine Required Configuration ParameterS. ....uu e eeirsieeiiriiesisiisssisissssisassessannsassaannnssas 175
69 ISP and VPSS Subsystem Required Configuration Parameters .......ueveeeerieieeerrssnneersnnneesrsannesssnnnes 177
70 Video Processing Front End Sub-Module RegiSter Map .....cvveieiiiiiiiiiii i rraineesanaeessannness 188
71 Image Sensor Interface (ISIF) REGISTEIS .. uuuuueiiiiteiiiiites it saainssssannssaainnesss 188
72 Synchronization Enable (SYNCEN) Field DeSCriptiONS . ..uuviuiirieeiiiiiri s iissiessansssinssinnssneaas 191
73 Mode Setup (MODESET) Field DESCIIPONS .uvvuuteiseiissinssiissssisesiseraseianessissrassssisssannssaneraneans 192
74 HD Pulse Width (HDW) Field DeSCIIPIONS 1. uuuetiisseesiiissesisissessanssssssasssssaannssssannrsssainnesssannnsss 194
75 VD Pulse Width (VDW) Field DESCIIPLONS «.uueuetiisterseiitesississssisssasss s sanssasssansssanssannssanssas 194
76 Pixels Per Line (PPLN) Field DeSCIPHONS ... .ueiiieeiiiaeeesaaanessaannasssaanressaannsessannsessaannessaannness 195
77 Lines Per Frame (LPFR) Field DeSCIPLONS . .uuuiiuuseiiistesiiisnneisintsssainnssssinnnssssinnssssasnnssssinnesss 195
78 Start Pixel Horizontal (SPH) Field DeSCHPLONS . .. tueeretiiussrssiite e iaesrissrasssiassaresaassaneasannsans 196
79 Number of Pixels in Line (LNH) Field DeSCIIPUONS ....ciieeeiiiiiiieiiiiieeiiaee s ssaanre e rannnesssanresannnnes 196
80 Start Line Vertical - Field O (SLVO) Field DeSCIPHONS .. .uuivstssiriiatesiiinsessiinnsssainssssinnesssainnesinanes 197
81 Start Line Vertical - Field 1 (SLV1) Field DeSCrPONS .. .uuuiueiiietiiteiiieiaieerississssinssnssnasiannesannnns 197
82 Number of Lines Vertical (LNV) Field DESCIPLONS . ..cuiieieiiiiieeeiiiiaesiaatesssaannessaannesssaanrsraannness 198
83 Culling Horizontal (CULH) Field DeSCrPtIONS ... uuusiisistessissssssiasssssiissssssinnssssinnssssannsssninnssisnnes 198
84 Culling Vertical (CULV) Field DeSCIPLIONS 1.utuuuteiseiiieeiintissssissersssasessisssassssisssanssansssaeaannesns 199
85 Horizontal Size (HSIZE) Field DeSCIIPONS 1.uuuiutirseiiseiiieerisisse st seesassrasssnnssaasssaneias 199
86 SDRAM Line Offset (SDOFST) Field DeSCIPIONS .. uuutetiistsssiitreisiinnsssaisrsssaiansssainnssisainnsssnnnes 200
87 SDRAM Address-High (CADU) Field DeSCHPLONS 1. ueuuutiruesssrinseiiseiaeesinsiansssisssannssassiainesannins 202
88 SDRAM Address-Low (CADL) Field DESCHPTIONS «tuuuttstirusssisnirseiassisissrassssssssisrssaserassisinsrannins 202
89 Linearization Mode Config (LINCFGO) Field DeSCrptiONS. ...uuuiriieteiiiiereiiiiesisiisesisaissssiannnnsssannes 203
90 Linearization Mode Config (LINCFG1) Field DeSCrPtiONS. ..uvueiresiiseireeriatirsssiasianeesnneisessinnsanns 204
91 CCD Color Pattern (CCOLP) Field DeSCHPLONS ....uuueteiiiaetesiaanteraaantesaaaansessannsessaannessaannsessannes 206
92 CCD Gain Adjustment - R/Ye (CRGAIN) Field DeSCrPtiONS .. .uuutivisesiiitnsiiinseisiisssssaisssssinnresanns 207
93 CCD Gain Adjustment - Gr/Cy (CGRGAIN) Field DeSCPtiONS. ..uuveeresreaneeesrannrersaanrnessanneesraanneranns 208
94 CCD Gain Adjustment - Gb/G (CGBGAIN) Field DeSCrPLONS .uvuvuseiiueeriseiiseirisriassisissineraeiananans 208
95 CCD Gain Adjustment - B/Mg (CBGAIN) Field DeSCrPtiONS. ...uuuiiiesesiiiniesiiinseisiisssssainnssssinnresanns 209
96 CCD Offset Adjustment (COFSTA) Field DESCHPONS . .vvivueiistirteiieiriee it sinrsaseaeaaiesrannans 209
18 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS

www.ti.com

97 FlashCFGO (FLSHCFGO) Field DESCHPLONS . uvuuutsruseisseesnsiasssssssansesnsesasessanssansssisssannssnnssansins 210
98 FlashCFG1 (FLSHCFG1) Field DESCHPLONS .uvuuuseruseiassssnnsasssssssanserassiassssisssansisisssinnsaaseraneins 210
99 FlashCFG2 (FLSHCFG2) Field DeSCHPLIONS .uuuiiuuseiiiisaesisistesiiissssssansssssaasnressansnsssainnssssannness 211
100 VD Interrupt #0 (VDINTO) Field DeSCIPLONS .ueiueerteiieeiiatiiseianeiseerasssssssiansstsrassasnnssannsanes 211
101 VD Interrupt #1 (VDINTL) Field DESCIPUONS .uuuuetiiieeiraine s saaineessaaaae s saanessssansnsssannnessaanneesnn 212
102 VD Interrupt #2 (VDINT2) Field DESCIPLONS +.uuuuueteiiieteiniinesisiansisnissesisissesisasssssannnsssaannnssnns 212
103  Gamma Correction Settings (CGAMMAWND) Field DeSCHPLONS . .vuvvueirieriiteiiieiaerieeiaeisieerinneanees 213
104 CCIR 656 Control (REC6E56IF) Field DeSCHPLONS ...ueiueeteiieesrainesssaaaessaaianessaannesssannnsssannnessns 214
105 CCD Configuration (CCDCFG) Field DeSCIPLONS . .vuuiuuttersnesiriinnssssisnesisaiasssssissssisasnsssainesias 215
106  Defect Correction Control (DFCCTL) Field DeSCHPLONS «.uueiueiieeiiitiiieiritsrsesinsinieesaasisessinrsanes 217
107  Defect Correction Vertical Saturation Level (VDFSATLV) Field DeSCriptions ......ovvviivieiiinirineinneinns 218
108 Defect Correction Memory Control (DFCMEMCTL) Field DeSClPLiONS ...uvvvvieesiiiininsiiinnsiiinnnesiannns 219
109 Defect Correction Set V Position 0 (DFCMEMO) Field DeSCrIPtONS .. .uuvvetiitsiiieiiieriaeianeisinsransenaees 220
110 Defect Correction Set H Position 1 (DFCMEMZ1) Field DeSCHPtONS ... .uueiiiiiiiiniiteeiiineernianeeananneess 220
111  Defect Correction Set SUB1 (DFCMEM2) Field DeSCIPLONS +1uuuuseirinreiriintssrninrersiinnsssainnssssannness 221
112  Defect Correction Set SUB2 (DFCMEM3) Field DESCHPLONS . uvururriiueirieriinterinsiinniniesiansisnnssinneanes 221
113  Defect Correction Set SUB3 (DFCMEMA4) Field DESCHPLONS .uvvvuseiiseirinriinrsrissiisnerinerassisnsssinninns 222
114  Black Clamp Configuration (CLAMPCFG) Field DeSCriptioNS ...uuueeiiiiuiesiiisneisiinseiriinsssninnssasanneess 222
115 DC Offset for Black Clamp (CLDCOFST) Field DeSCrIPtONS «.uvvueiriieiiiiiienite i iieeseesanessneesaness 223
116  Black Clamp Start Position (CLSV) Field DeSCHPLONS .. .uueeiieteiriitesaainessaainnesaaannessaannessaannnesss 223
117  Horizontal Black Clamp Configuration 0 (CLHWINO) Field DeSCrpPtiONS ...uvvvvuesiiiiniesiiinseisiinnesrannns 224
118  Horizontal Black Clamp Configuration 1 (CLHWIN1) Field DeSCrPLONS «..uveivueirieeiitiriaeiinnerneeianeinaes 225
119  Horizontal Black Clamp Configuration 2 (CLHWIN2) Field DeSCrPtiONS .....vviieeeiiiiiiesiiiiineiiiinneeannnns 225
120  Vertical Black Clamp Configuration (CLVRV) Field DeSCrHPtONS. ..uuuiiiuieiiiiiieiiiinissiiinnesninnnessnineess 226
121 Vertical Black Clamp Configuration 0 (CLVWINO) Field DeSCrPtioNS ...vvvueviieeiiiiniieiieiniaesinnssnaenanes 226
122 Vertical Black Clamp Configuration 1 (CLVWIN1) Field DeSCHPLONS ...uueiiiiieiiiiieeiiiineesrannneesannness 227
123  Vertical Black Clamp Configuration 2 (CLVWINZ2) Field DeSCHPLONS ....ueeiviiuieiiiiineiiiinnessiinnserainnnss 227
124  Vertical Black Clamp Configuration 3 (CLVWIN3) Field DeSCrIPtioNS ....vvueiiieeiiiiriieiieinieesinsnnaenanes 228
125  H Direction Data Offset (DATAHOFST) Field DeSCIIPHONS ....uueieiiiiieeriiireernieesrnineesannnnssananness 229
126  V Direction Data Offset (DATAVOFST) Field DeSCrPLiONS ..uuueeeiiiieeiiiiisesisiinsissinnesisinsssssannnesas 230
127  HVAL for LSC (LSCHVAL) Field DeSCIPLONS . uuuuttrussiinsssnssianssiseiaessinssassssisssansssassisnnssinnsans 231
128  VVAL for LSC (LSCVVAL) Field DESCIPUONS . ..uuueeiieeeiaainessaaaessaansessaanssssaansssssannnessannsessnns 232
129 2D Lens Shading Correction Configuration (2DLSCCFG) Field DeSCriptions .....cvvvviuesiiiineniiniinneiianns 233
130 2D LSC Gain Table Offset (DDLSCOFST) Field DESCHPONS .vuuueeriutirserinrirssiineiainerinsisiessinnsanes 234
131 2D LSC Initial Position (DDLSCINI) Field DeSCHPtONS .. uuttiiseiistirissiansisisesinsrissiasessnssrasesainesanns 235
132 2D LSC Gain Table Address base (Upper) (DDLSCGRBU) Field DeSCriptionS......vvveeiiiiieesisiinnesinnns 236
133 2D LSC Gain Table Address Base (Lower) (DDLSCGRBL) Field DeSCHPLONS ...vvuvivieriiririneiineininenans 237
134 2D LSC Gain Table Offset (DDLSCGROF) Field DeSCrPONS ..vuuveiissirseiiriiseiiseinierassissesinssanes 238
135 2D LSC Offset Table Address Base (Upper) (DDLSCORBU ) Field DeSCriptionS ....ccueeivviueesinnnnsiinnns 239
136 2D LSC Offset Table Address Base (Lower) (DDLSCORBL ) Field DeSCriptions ......ceevviriiieeiineinienians 240
137 2D LSC Offset Table Offset (DDLSCOROF) Field DESCHPLONS +.uvvvissirsriinrsrineiinririserassisnsesinians 241
138 2D LSC Interrupt Request Enable (DDLSCIRQEN) Field DeSCriptioNS ...uvvvieeeiiiiuissiiinrerninnneirninness 242
139 DD LSC Interrupt Request Status (2DLSCIRQST) Field DeSCriptions ....vuvvveeiiseinieeriniiieerinrinnnenanes 243
140 CCD Formatter Configuration (FMTCFG) Field DeSCHPIONS ... .uuieiiiiteiiiiieeisaineesrniee e snane s sannnness 244
141  CCD Formatter Program Entries (FMTPLEN) Field DeSCrptioNS ..uuvviuereiiiiereiriienniinneisainnssasinneess 245
142  CCD Formatter Start Pixel Horiz (FMTSPH) Field DeSCriptioNS.....uvveivieriiisiieeiienissiansisinssinnsnaess 246
143  CCD Formatter Number of Pixels (FMTLNH) Field DeSCHPONS. ...cuiieteiiiiteeiiiieeerraineesnineeananeess 247
144  CCD Formatter Start Line Vertical (FMTSLYV) Field DeSCIPLONS .vvuvviuiteiiiireiriiensiinreisninnssaainneass 247
145  CCD Formatter Number of Lines (FMTLNV) Field DeSCriptioNS .....vveiiieiiiieiiieiiiriniiesnnnssnnneeness 248
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 19

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS
INSTRUMENTS

www.ti.com

146  CCD Formatter Read Out Line Length (FMTRLEN) Field DeSCHPONS «.uuvivteiieeiiieerieiiesrinesnanesanes 248
147  CCD Formatter HD Cycles (FMTHCNT) Field DeSCIPHONS ....uueieiiiiteiiiiaieeiaaieesnnine e ssnneesannneess 249
148 CCD Formatter Address Pointer 0 (FMTAPTRO) Field DeSCriptions ....uveiviiereirniniriiiiineinninessiiinneess 250
149  CCD Formatter Address Pointer 1 (FMTAPTR1) Field DeSCrptioNS ..uvveiiiutiriieiiiinieeineisieeninnianees 251
150 FCCD Formatter Address Pointer 2 (FMTAPTR2) Field DeSCrPtiONS .....vviiieiiiiiiieiiiieernianeeannaneess 252
151  CCD Formatter Address Pointer 3 (FMTAPTR3 ) Field DeSCrpPtioNS....uueiviieteiriirniineinainnssaninneens 253
152  CCD Formatter Address Pointer 4 (FMTAPTRA4) Field DeSCrptioNS ..vvveeviiiriieiiiinie i 254
153 CCD Formatter Address Pointer 5 (FMTAPTRS5) Field DeSCrPtioNS ....uveiiiieisiiiiieiiiie e rrninnesananneess 255
154  CCD Formatter Address Pointer 6 (FMTAPTRG) Field DeSCriptions .....vviviiereirniiririiineiniinnssininneess 256
155 CCD Formatter Address Pointer 7 (FMTAPTR7) Field DeSCrptioNS ...uvveeiiuiiiiieiiiiieieisieeninnianess 257
156 CCD Formatter Address Pointer (FMTAPTRS8) Field DeSCHPtiONS......uiieiiiiteiiaieiriiiee e rraineernnanneess 258
157  CCD Formatter Address Pointer 9 (FMTAPTR9) Field DeSCriptionsS ...uveiiiieteirniiiiiiiinneinninessininneass 259
158 CCD Formatter Address Pointer 10 (FMTAPTR10) Field DeSCHPLONS +..uuviiuieiieeiiierineiieisinerinneaness 260
159 CCD Formatter Address Pointer 11 (FMTAPTR11) Field DeSCHPLONS ...cvviieiiiiiiiieiiiieerninreannnness 261
160 CCD Formatter Address Pointer (FMTAPTR12) Field DeSCIPLONS «uuuuteiiiiutrerrinreiiiinneisiinnesinaneess 262
161  CCD Formatter Address Pointer 13 (FMTAPTR13) Field DeSCHPLONS ..uvviiuisiieeiiierineiineininsrinneraess 263
162  CCD Formatter Address pointer (FMTAPTR14 ) Field DeSCHPONS ... .uuteiiiiieeiiiaeeerriierernineernaneess 264
163  CCD Formatter Address pointer (FMTAPTR15) Field DeSCrptioNS....cvuueiiviereiriiiesriinrerninneeisaineess 265
164  CCD Formatter Program Valid Flags #0 (FMTPGMVFO ) Field DeSCriptions .....cvevviuiiriisiinririeeinneinnes 266
165 CCD Formatter Program Valid Flags #1 (FMTPGMVF1) Field DeSCHPLONS .....uviiiiieriiiieneiiiinneeiannnss 268
166  CCD Formatter Program Address Pointer #0 (FMTPGMAPUO) Field DeSCriptions ......vvvvveeeiiiinnerisnnnss 270
167  CCD Formatter Program Address Pointer #1 (FMTPGMAPUL) Field DeSCriptions ......vvvevviierineinneinnes 272
168  CCD Formatter Program Address Pointer Select 0 (FMTPGMAPSO) Field DescriptionS.....vvveeviseiiueenans 274
169 CCD Formatter Program Address Pointer Select 1 (FMTPGMAPS1) Field DescriptionS.......cvvvvueeeiinnss 275
170  CCD Formatter Program Address Pointer Select 2 (FMTPGMAPS2) Field DescriptionS......ovevvveeiiueenans 276
171  CCD Formatter Program Address Pointer Select 3 (FMTPGMAPSS3) Field DescriptionS.....vvveeviseiaueenas 277
172  FCCD Formatter Program Address Pointer Select 4 (FMTPGMAPS4) Field Descriptions .......vvvveeeiinnnss 278
173  CCD Formatter Program Address Pointer Select 5 (FMTPGMAPSS5) Field DescriptionS.......oevvveeiiueanans 279
174  CCD Formatter Program Address Pointer Select 6 (FMTPGMAPSG) Field DescriptionS.....vvveeviseiaueenans 280
175 CCD Formatter Program Address Pointer Select 7 (FMTPGMAPS?7) Field DescriptionS.......cvvvvuveeiinnss 281
176  Color Space Converter Enable (CSCCTL) Field DeSCrPtiONS ...vuueeiiusirieerinriiieiinsiaieerissisessinrsanes 282
177  Color Space Converter Coefficients #0 (CSCMO) Field DeSCrPtioNS . ....uuiiiiereiiiiieeiiiieresrianeeesannness 283
178  Color Space Converter Coefficients #1 (CSCM1) Field DeSCrptioNS.....ueiivieseiriiniesriinrerriinreaeninness 283
179  Color Space Converter Coefficients #2 (CSCM2) Field DeSCrpPtioNS....uvvutiviteiiriiiriininerirneesaes 284
180 Color Space Converter Coefficients #3 (CSCM3) Field DeSCrPtioONS . ....uuiiiiiereiiiiieeiiiinrerrianrerananness 284
181  Color Space Converter Coefficients #4 (CSCM4) Field DeSCriptioNS.....ueiiviereiriinirsiiinrersinnreasnineess 285
182  Color Space Converter Coefficients #5 (CSCM5) Field DeSCrpPtioNS....vvvutivireiieriiierininieerirrneesaaes 285
183  Color Space Converter Coefficients #6 (CSCMG6) Field DeSCrpPtioNS......uviiiiereiiiiieeiiiieerrianrerrnaneess 286
184  Color Space Converter Coefficients #7 (CSCM7) Field DeSCrptioNS.....ueiivieseiriiniesiiinrerninnneianinness 286
185 Image Pipe Input Interface Register Map (IPIPEIF).....uiieiiiiii i s snan e saaes 287
186  IPIPE I/F Enable (ENABLE) Field DeSCHPtONS .. tuuttuterississsesssssseiaseinisssassssisssansssasssaesannesanns 288
187 IPIPE I/F Configuration 1 (CFG1) Field DeSCHPLONS +.uuuueteiiiiteiiiinesaiisesissiassissisnssisansssssannnessas 289
188 IPIPE I/F Interval of HD / Start pixel in HD (PPLN) Field DeSCrptionS ...vuevvuieiieeiiinineiineininesinnennees 291
189  IPIPE I/F Interval of VD / Start line in VD (LPFR) Field DeSCHPLONS ..uuvvusiristiissiiseiinerineiasisineianess 291
190 IPIPE I/F Number of Valid Pixels per Line (HNUM) Field DeSCrptioNS.....uvvvereiiiininriiinreininnnessnineess 292
191  IPIPE I/F Number of Valid Lines per Frame (VNUM) Field DeScriptionS.......ceviiiiiiieiiiinieiirinennaes 292
192  IPIPE I/F Memory Address (Upper)(ADDRU) Field DeSCrPtONS. ...uvvusivisriistsiiseiieriseiassisisssinnasnns 293
193  IPIPE I/F Memory Address (Lower)(ADDRL) Field DeSCrPONS ..uuviiiuiesiiiseiiinresriinnessninnreasanneess 293
194  IPIPE I/F Address offset of Each Line (ADOFS) Field DeSCrptioNS «...uuvveeiiursiiesiieirieeianeisinssinnianees 294
20 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS

www.ti.com

195  IPIPE I/F Horizontal Resizing Parameter (RSZ) Field DeSCrPtONS. . vuuuvieriiisiieiiierieiiessiaesaneesnnes 294
196 IPIPE I/F Gain Parameter (GAIN) Field DeSCIPONS 1.vvvvueeiisrirseiiseisinsrassisisssinsrnseranessinssannesans 295
197 IPIPE I/F DPCM Configuration (DPCM) Field DeSCHPtONS «.uuuuuteiiiieriisiinesisninsssssisesisanssssannnessas 295
198 IPIPE I/F Configuration 2 (CFG2) Field DeSCIPLONS 1.uuuvuuiiiteiiteiitinisiisssiassansrasesaessinssanesnes 296
199 IPIPE I/F Initial Position of Resize (INIRSZ) Field DeSCrPONS «..uuivieeiissiiiseiirisiinineraensieeninnss 297
200 IPIPE I/F Output Clipping Value (OCLIP) Field DeSCIPLIONS ..uuvuueeiiiieeiisisnsisninsesisasssssinnnessannnes 297
201  IPIPE I/F Data Underflow Error Status (DTUDF) Field DeSCHPtONS. . ..veiiueiiieerinniriserinsinnneraneiannenans 298
202  IPIPE I/F Clock Rate Configuration(CLKDIV) Field DeSCHPLONS . vuutivuteriseiaseirinsiissssisssinsssnseraneinnes 298
203  IPIPE I/F Defect Pixel Correction (DPC1) Field DeSCrptioNS ...uvuuueeissiueesiniassiriisnesiinsssisannnessannnes 299
204  IPIPE I/F Defect Pixel Correction (DPC2) Field DeSCrPtONS .. .uuviseiitiriieiineiiieiiisinesinsnisesaneanaes 299
205 IPIPE I/F Horizontal Resizing Parameter for H3A (RSZ3A) Field DeSCrptionS ...cvvuevviseiissisinriianerineins 300
206  IPIPE I/F Initial Position of Resize for H3A (INIRSZ3A) Field DeSCriptionS....vvveeeiiiiiereiiiineeiriinesinnnns 300
P20 A 1 | o T ] (=7 301
208 IPIPE Enable (SRC_EN) Field DeSCHPONS . .uuiiieiesiiiieetsaaetessainnsessansessannnessaannsssaannnesaannnesss 306
209  One Shot Mode (SRC_MODE) Field DeSCHPIONS .uuueiisiaesisiisnesisissesisissessasnsssssansssssannnsssaannns 307
210  Input/Output Data Paths (SRC_FMT) Field DeSCrPtONS. ..uuuetiistiriaeiiteissiasiniesraneisieesinrsanessnes 307
211  Color Pattern (SRC_COL) Field DeSCriPtiONS .. uuuvustiiseiiseisisesississsssisssasssnssiansssassrassssisssannssns 308
212  Vertical Start Position (SRC_VPS) Field DeSCIPUONS ..t uuueetiiisesiiissesisisssssinsssssainssssinnrsssannness 309
213  Vertical Processing Size (SRC_VSZ) Field DeSCriPtioNS .. .uuuvietiiseiriatiiieiiasiiseninsrasssiassannssnassns 309
214  Horizontal Start Position (SRC_HPS) Field DeSCrPtONS. ..uuuvstiistirineiiniriseiassisierassisisesirasenas 310
215  Horizontal Processing Size (SRC_HSZ) Field DeSCIPLONS ..uviiiueteiriinneiiiisssisiiesssaissesisinnsisannns 310
216  Status Flags (Reserved) (DMA_STA) Field DeSCHPLONS ..uuuiiusiiiseiiterineinieerisriasssiassannesiseiaieanaes 311
217 MMR Gated Clock Control (GCK_MMR) Field DeSCIPHONS ...vuiuuueeeiiiieneiaainessaaiansssaannessaannassaanns 311
218 PCLK Gated Clock Control (GCK_PIX) Field DeSCIPLONS ..uuuiviuueeiriinnesiiinsnsssiissesiannsssisannsessannnes 312
219 LUTDPC Enable (DPC_LUT_EN) Field DeSCHPONS «.uueiueerseiisesrnesnnssiinssansssinssansssinssannssnnssnnes 313
220 LUTDPC Processing Mode Selection (DPC_LUT_SEL) Field DeSCriptions ....vvvvvvseiiiseiissisinerinriinens 313
221 LUTDPC Start Address in LUT (DPC_LUT_ADR) Field DeSCIPLONS +.vuuteiriinreiriinreiniinnsissinnesinnnes 314
222  LUTDPC Number of Available Entries in LUT (DPC_LUT_ADR) Field Descriptions ........cvevvieiiieeinnenns 314
223 OTFDPC (=On The Fly Defect Pixel Correction): Enable (DPC_OTF_EN) Field Descriptions ................ 315
224 Algorithm Selection (DPC_OTF_TYP) Field DeSCIPIONS ... uuttiriieeiiiinesinisesssiisnesisasssssannnessannnes 316
225  DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_R) Field DesCriptionS......ccvvvevviurinneeinnenns 317
226  DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_GR) Field Descriptions.........cvveveviiianeennns 318
227  DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_GB) Field DescriptionS.......cvvvveeeiiiinneennns 319
228 DPC2.0 Defect Detection Threshold (DPC_OTF_2_D_THR_B) Field Descriptions ........vvvevviueiinnninnnnns 320
229 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_R) Field DeSCriptionS.......c.cvvvveeriiinneennns 321
230 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_GR) Field Descriptions........coceeeiviineeannns 322
231  DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_Gb) Field Descriptions .......ccvvvurvvieeinenns 323
232 DPC2.0 Defect Correction Threshold (DPC_OTF_2_C_THR_B) Field Descriptions.........vvvveevviiinnnennn. 324
233  LSC (=Lens Shading Correction): Vertical Offset (LSC_VOFT) Field DescCriptionS......ccevvviiurririiineeinns 325
234  Vertical Quadratic Coefficient (LSC_VA2) Field DeSCriPtioNS ....vveeiitiriieiiiiririinisinsiinesnseraneanaes 326
235  Vertical Linear Coefficient (LSC_VAL) Field DeSCrPliONS...uuivstiistiiterineiiiesisnissssissiinneaseiannanans 327
236  Vertical Quadratic/Linear Shift Length (LSC_VS) Field DeSCrPtioNS «.vvuueriiiiineeiiiiesiiiiinnsisninnssianes 328
237  Horizontal Offset (LSC_HOFT) Field DeSCriPtONS ..vuuueiiutiiieeiiitisiaesininessissinnesissssessanssannssnes 329
238  Horizontal Quadratic Coefficient (LSC_HAZ2) Field DeSCHPLONS .. ..ueeiriieeeiiiiineeiaiinnesaannnessaannaesaannss 330
239  Horizontal Linear Coefficient (LSC_HAL) Field DeSCIPLONS ..vvviueriiiiineeiniinnesiniisnsisaissesisannsssannes 331
240  Horizontal Quadratic/Linear Shift Length (LSC_HS) Field DeSCrHPtioNS ... cvuevietiiiiiiinriiieeineiaieeninnians 332
241  Total Gain (LSC_GAN_R) Field DESCHPONS 1 .uuttusttruseiseissesississsssisssasssaseianesaserassssnsssannssnes 333
242  Total Gain (LSC_GAN_GR) Field DeSCriPtiONS .. iuueesiiistetiintsssaiassessinnssssainnssssinnssssaianssssannesss 334
243  Total Gain (LSC_GAN_GB) Field DeSCIIPtONS v vuutiiterseiieisiserinsisse s ssss s sars s saiessanrsanes 335
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 21

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
244 Total Gain (LSC_GAN_B) Field DeSCIIPtONS 1. uuuiustiiteiiseisierissisesias s riassanesasransssiassannssaes 336
245  Total Offset (LSC_OFT_R) Field DeSCHPIIONS 1. vuvuutiuterseiaseirssrassisisssisssrssrassisirsraeiaisesanrrann 337
246  Total Offset (LSC_OFT_GR) Field DeSClPtONS .. t.uuuteiiitesiiisssessistesrannrsessanressainnsssainnssasannness 338
247  Total Offset (LSC_OFT_GB) Field DeSCrIPtONS .. uutiteiiteiiieesiasissssiasriss s s rasssisssannsaaes 339
248  Total Offset (LSC_OFT_B) Field DeSCIIPONS .vuvuueiitirseiistisiseiissisisssirsrss s sssssanrsanes 340
249  Gain Shift Length (LSC_SHF) Field DeSCIPUONS 1.uuuetiiistesiiiunsessastessannsssssisssssainnsssainnssssannness 341
250  Gain Maximum Value (LSC_MAX) Field DeSCrPLONS ...uivueireiiieiriaeiiterinsiassninssansssassannssnassns 342
251  NF1 (=1st 2D Noise Filter): Enable (D2F_1ST_EN) Field DeSCHPLONS .vvvueerisririsirissiiseriseiannerinnians 343
252  Configuration (D2F_1ST_TYP) Field DeSCrIPHONS . uuueiiiiieesiiiitesiiisesisaissessanssssssannssssannnessaannns 344
253  LUT Values (Threshold) (D2F_1ST_THR[8]) Field DeSCrPtioNS ....uueiieeiiiirieriisirineiinernaeiansnineians 345
254  LUT Values (Intensity) (D2F_1ST_STRI8]) Field DeSCrPtiONS ..uviueiiteiineiieirinninssissiineriseianeanaes 346
255  Edge Detection Minimum Threshold (D2F_1ST_EDG_MIN) Field DeScCriptions .....cvvvvieririinreiriinneennns 347
256  Edge Detection Maximum Threshold (D2F_1ST_EDG_MAX) Field Descriptions ......coeevveivierinneinnnns 348
257  NF2 (=2nd 2D Noise Filter): Enable (D2F_2ND_EN) Field DeSCrptioNS. ....cvviieeeerriireirninersnanneesannns 349
258  Configuration (D2F_2ND_TYP) Field DeSCHPtONS. . .uuetiiiieesiiiiiesisisesisaissesiainsssisanssssaannsssainnns 350
259  LUT Values (Threshold) (D2F_2ND_THR[8]) Field DeSCriptioNS. . ..uviveeiiieiriiriisirinsiiineinaeiaeaninnians 351
260  LUT Values (Intensity) (D2F_2ND_STR[8]) Field DeSCrPtioNS . ....ueeeiiiiie i i saninnessannnessannnss 352
261  Edge Detection Minimum Threshold (D2F_2ND_EDG_MIN) Field DescCriptionS.......vvvveeeiiiieieiriinnnennns 353
262  Edge Detection Maximum Threshold (D2F_2ND_EDG_MAX) Field DeSCrptionS .....cvvveivieriiieerineinnens 354
263  GIC (=Green Imbalance Correction): Enable (GIC_EN) Field DeSCriptions ......cceveiiiieieiriiinreriinneeanns 355
264  Configuration (GIC_TYP) Field DeSCrPtiONS ..uueiiistetiiitteiiiistessaiassessiinssssainnssssinssssainnssanannenss 356
265  Weight (GIC_GAN) Field DeSCIPLONS v uuuueestisssesnsiaatsrsesaessssransssassansssass e ssasssanessnnssansss 357
266  NF2 Threshold Gain (GIC_NFGAN) Field DeSCHPLONS . ..uueiiiriieeeiiiieesiaaeesssannessaanssesaannsesaannnes 358
267  Thresholdl (GIC_THR) Field DeSCIPLONS 1.uuuuetiiiuassiiissesisissssssassessaansssssannsessasnnsssainnssssannness 359
268  Slope (Threshold2 - Threshold1) (GIC_SLP) Field DeSCrptioNS ..vuueiveeiiseiiieeriaririsesinsinnesrineianneaans 360
269  WB2: Offset (WB2_OFT_R) Field DeSCIIPIONS. ... uueetiiitesiiaiesssaaatesssannsessansessaannessaannsesaannness 361
270  WB2: Offset (WB2_OFT_GR) Field DeSCIPLONS .uuueeiiiissesiriunnessainsesisansssssannssssainnssssinnssssainnes 361
271 WB2: Offset (WB2_OFT_GB) Field DeSCrPtiONS ... ueiuterteiineiniseransissssiassssssassssiessansisnnssinrsanns 362
272  WB2: Offset (WB2_OFT_B) Field DeSCrPtiONS ... .uetetiteeiiiitessaanteesaanssssannnssanannessaannnssaannnessns 362
273  WB2: Gain (WB2_WGN_R) Field DeSCrIPHONS «uvuuuesiisissesisinssssanssesisassssssannssssaannssssinnssssannnss 363
274  WB2: Gain (WB2_WGN_GR) Field DeSCIIPtONS . 1uutiuteiiteiieesissiassssiassiasssnsssassssisssansssisssannssnns 363
275  WB2: Gain (WB2_WGN_GB) Field DeSCPIONS ... uuueeiiiitesiiatasssaneessaansesssaneessannesaannnesaaanneess 364
276  WB2: Gain (WB2_WGN_B) Field DeSCIPLONS «uuuuuuesiiiisesininnsssaissesisasssessannssssaannssssinnssssasnnss 364
277  RGB1: Matrix Coefficient (RGB1_MUL_RR) Field DeSCriPtiONS. . uuueiiiteiieiiiirininsssinsinnsrnseianeanaes 365
278 RGB1: Matrix Coefficient (RGB1_MUL_GR) Field DeSCHPUONS .. ..uveiiiiiiiiiiineriaieessaiieessaaannessannes 365
279 RGB1: Matrix Coefficient (RGB1_MUL_BR) Field DeSCrPUONS .. .uuueiiiiieesiiiinesininesisaissesiannnssisanns 366
280 RGB1: Matrix Coefficient (RGB1_MUL_RG) Field DeSCHPLONS ..vuuverieeiieirieriinnirissiirerineiaeiaineians 366
281 RGB1: Matrix Coefficient (RGB1_MUL_GG) Field DeSCIHPLIONS .. ..ueiiiiiiiiiiiieeiiiiieeeraiieeesaninnesannns 367
282 RGB1: Matrix Coefficient (RGB1_MUL_BG) Field DeSCrPtiONS....uueiiiiieeeiiiieeiisinesiriissesiainsesisanns 367
283  RGB1: Matrix Coefficient (RGB1_MUL_RB) Field DeSCriptioNS ... cuevveeiiueiiiiiriniissrinsiinneriseiaeanaes 368
284  RGB1: Matrix Coefficient (RGB1_MUL_GB) Field DeSCHPtONS . ....uiiiiiieeeiiiiiieeiaiiie s ssaianessnannasaaannns 368
285 RGB1: Matrix Coefficient (RGB1_MUL_BB) Field DeSCrPtioNS ...uuueiisiieeeiniinnesisinssisiissesiannnssssanns 369
286 RGBL1: Offset (RGB1_OFT_OR) Field DeSCIPLONS +.uueiiutireeiistirnesianssssiansssinsransisinssinssannssnns 369
287 RGBL1: Offset (RGB1_OFT_OG) Field DeSCHPLIONS . .ueiieeeiiinesraannesisanressaansessaansesaaanressaanness 370
288 RGB1: Offset (RGB1_OFT_OB) Field DeSCHPLONS . .uuutieustetiiistssisintesrannnssrsinressannnsssainnssasannness 370
289  Gamma Correction Configuration (GMM_CFG) Field DeSCriptioNS ...cvvveiiieeiisiiiiiiiiinieeiaeinieesinnnans 371
290 RGB2 (=2nd RGB2RGB conv): Matrix Coefficient (RGB2_MUL_RR) Field Descriptions ...........ccceevenn.. 372
291  Matrix Coefficient (RGB2_MUL_GR) Field DeSCIPONS 1..uueiiiiiuseiiiiiiesisiiiesisininsisiinssssaannsesaannns 373
292  Matrix Coefficient (RGB2_MUL_BR) Field DeSCHPONS .. uuutiutirseiiatiriteianeisisesinsssisssinrsansesaneianes 374
22 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
293  Matrix Coefficient (RGB2_MUL_RG) Field DeSCHPONS «.uueiretiistirneiinernsinesnssrassssinssansssnassnns 375
294  Matrix Coefficient (RGB2_MUL_GG) Field DeSCHPLONS .. ..ueiiiiieeiiiaiieeirainnessaanensssanssssaansessaanness 376
295  Matrix Coefficient (RGB2_MUL_BG) Field DeSCrPlONS. . ..uuueiisiaeeisiinnesiiinssssinsnssisansssisannnessannnes 377
296  Matrix Coefficient (RGB2_MUL_RB) Field DeSCHPONS .. uuuetstirseiinrireeianeisisesansssisssinssanneraneianes 378
297  Matrix Coefficient (RGB2_MUL_GB) Field DeSCIPUONS. ... .uueiiiiieeiiiieessainasssainnessaannsesaanneesaannnes 379
298  Matrix Coefficient (RGB2_MUL_BB) Field DeSCIPLONS ...uuueeiiiiiaeeiiiinnesisisssssasnesiaansssisannssssannnes 380
299  Offset (RGB2_OFT_OR) Field DESCHPLONS +.uuttuteiustinuteiseiasesinsiansssisssannsrassiasasnsssasiainssanns 381
300 Offset (RGB2_OFT_OG) Field DESCIIPUONS ...uineteiitteiaantessaannessaaneesaannessaaannessaannnssaannnesss 382
301 Offset (RGB2_OFT_OB) Field DeSCriPtIONS. .uueiiistssiiiatseisisrsssainsressinssssaisnssssinnssisainnsiaannnesss 383
302  D3LUT (=3D LUT): 3D LUT Enable (D3LUT_EN) Field DeSCHPLONS +..uvivueirieriintirinsiinerinsiananinnians 384
303 YUV (RGB2YCDbCr conv): Luminance Adjustment (Contrast and Brightness) (YUV_ADJ) Field
[T o 11 o 385
304  YUV: Matrix Coefficient (YUV_MUL_RY) Field DeSCHPLONS +.uuviieeiiteriieiaeisieriinsssiasiinssnseraneanaes 385
305  YUV: Matrix Coefficient (YUV_MUL_GY) Field DeSCHPLONS ....uuuiiiiiiieei i iiiiesiiaaeessannessnnnnns 386
306  YUV: Matrix Coefficient (YUV_MUL_BY) Field DeSCriptioNS....uvuvueeiiiiieeeiiiinnesiiinsesisiissesiannnssisnnns 386
307  YUV: Matrix Coefficient (YUV_MUL_RCB) Field DeSCrPtONS ....vuiiiiteiineiiieeriniiiseninrinnseinenannenans 387
308  YUV: Matrix Coefficient (YUV_MUL_GCB) Field DeSCHPUONS ....uueeiiiiieeeiiiinesiaiinnsssannnessnansassaanns 387
309  YUV: Matrix Coefficient (YUV_MUL_BCB) Field DeSCrPUONS. ..uvuuutsiriiteiriinesiniiaesissisnesisnnssssannes 388
310 YUV: Matrix Coefficient (YUV_MUL_RCR) Field DeSCHPLONS ..uuvuutiieeiineiiieerinnissesinsiinnsraneiannanans 388
311  YUV: Matrix Coefficient (YUV_MUL_GCR) Field DeSCIPONS ....uueiiiiiiieiiiiiieeiaiinssnninessnnnnnssannnss 389
312  YUV: Matrix Coefficient (YUV_MUL_BCR) Field DeSCrHPLONS ..vuueeiiiiieiiiiiiissiiiiesisainsesisansssssanns 389
313  YUV: Offset (YUV_OFT_Y) Field DeSCIPLONS .uuuuutiutiiteiseiiiteriasiasssiassasssissiansssnsssansssnnssanns 390
314  YUV: Offset (YUV_OFT_CB) Field DeSCHPLIONS .. .uuueiiiiieiiiaieeiiiitessaanssssaannesssannssaannnssaaannesss 390
315  YUV: Offset (YUV_OFT_CR) Field DeSCHPLONS 1 1uuuuetiiiustesiaintnsisiansessinnsessainssssinnnsssainnssssannnes 391
316  Chrominance Position (for 422 Down Sampler) (YUV_PHS) Field DeSCriptionS......ccvvueivieirinriiinerinens 391
317 GBCE (Global Brightness and Contrast Enhancement): Enable (GBCE_EN) Field Descriptions ............. 392
318 Method Selection (GBCE_TYP) Field DeSCHPONS . .uueiiiisietiiiinesiiisnesisasssssainssssainssssannrsssannnsss 393
319  YEE: Enable (YEE_EN) Field DESCIIPLONS . uuutiiesiiterteiaeisieesassissssassssssansssnssansssnsssanssanns 394
320 YEE: Method Selection (YEE_TYP) Field DeSCIPIONS .....ueiiiiiiiiiiiiinei i rsaieessanre s rnanneesnnnness 394
321  YEE: HPF Shift Length (YEE_SHF) Field DeSCIPLiONS ...uuueiiiiieeiiiiiesisisssssaintssisinssssannnsssainnns 395
322  YEE: HPF Coefficient (YEE_MUL_00) Field DeSCrPLONS ...evutireeiiririteiineisiesrinnisinssinnssnssraneianes 395
323  YEE: HPF Coefficient (YEE_MUL_01) Field DeSCIPLIONS . ..ueiiiiieeeiiiiiesiainnsssannnessaannsssaannsesaannnes 396
324  YEE: HPF Coefficient (YEE_MUL_02) Field DeSCIPLIONS ..uueiiriueeiiiineesiainsssssassesisnnsssssannsessannnes 396
325  YEE: HPF Coefficient (YEE_MUL_10) Field DeSCrPLONS ...uvutiieeiiuririieianeinierrinsssisssinsssnseraneaanes 397
326  YEE: HPF Coefficient (YEE_MUL_11) Field DeSCIPLIONS . ..eeiiiiieeeiiiiiesiainnsssaannessaannssssannsesaannnes 397
327  YEE: HPF Coefficient (YEE_MUL_12) Field DESCIPLIONS ..uueiiiiueeiiiineesiainsssssasnesisanssessannnessannnes 398
328  YEE: HPF Coefficient (YEE_MUL_20) Field DeSCrPLiONS ...cvutiiieeiintiriieiineisiesrinsssinssinsssnsesaneinnes 398
329  YEE: HPF Coefficient (YEE_MUL_21) Field DeSCIPLIONS .. .uiiiiiieieiiiieesiainnsssaianessaanssessannsesaannnes 399
330 YEE: HPF Coefficient (YEE_MUL_22) Field DESCIPLIONS ...ueiiiiueeiiiineesiiinsssssinnnesisnnsssssannssssannnes 399
331  YEE: Lower Threshold before Referring to LUT (YEE_THR) Field DeSCriptions .......vveevveirierrnneeiinenas 400
332  YEE: Edge Sharpener Gain (YEE_E_GAN) Field DeSCrPONS .. ..ueieiiiiieiiiiiieeiaiinsssainnessnnnnassannnns 400
333  YEE: Edge Sharpener HP Value Lower Threshold (YEE_E_THR_1) Field DescriptionS........cccvvviueeennn. 401
334  YEE: Edge Sharpener HP Value Upper Limit (YEE_E_THR_2) Field DeSscCriptions .......ccvvvevviurinneeinnenns 401
335 YEE: Edge Sharpener Gain on Gradient (YEE_G_GAN) Field DescCriptionS .......ccvvviiiiiiiiiieneiiiiineannnns 402
336  YEE: Edge Sharpener Offset on Gradient (YEE_G_OFT) Field DeSCriptionS ......cvvviieeiiiiineeinnineninnnns 402
337 CAR (=Chroma Artifact Reduction): Enable (CAR_EN) Field DeSCriptionS ......cuvvveviiririieiineininerinninns 403
338  Method Selection (CAR_TYP) Field DeSCHPONS 1.utvuteiiseiieerissiissisissiirs i 404
339  Method Selection (CAR_SW) Field DeSCHPONS «.1uuuueeiiiieesisisnessiistesisasssssansessaannssssannrsssannnsss 405
340  Method Selection (CAR_HPF_TYP) Field DeSCIIPtONS ..uueiiiuiiiiseiitiiiieiieisieesisnssisssinssnsesnneannes 406
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 23

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
341 Down Shift Size (HPF) (CAR_HPF_SHF) Field DeSCriptioNS ....uuieeiitirieiiieiiieerinsssinesinssnnsesnnesnaes 407
342  HPF Value Threshold (CAR_HPF_THR) Field DeSCIPONS ...uueeiiiaieeeiaaieessnannsssannnessnannassannnss 408
343  Gainl Intensity (CAR_GN1_GAN) Field DeSCHPONS «.uiiueeiiiiineiiiisnsisissessaantssiaansessannnessaanness 409
344  Gainl Down Shift Size (CAR_GN1_SHF) Field DeSCrHPtONS. ...uuieeiiteriseiiiessinriansssiassannesnsesanesaaes 410
345  Gainl Minimum (CAR_GNZ1_MIN) Field DeSCHPLONS .....uuueeiiiiiiesiiiiiesiraiee s raanaessaaneessannresaaannees 411
346  Gain2 Intensity (CAR_GN2_GAN) Field DeSCHPONS .uuiiuueiiiiiieiiiiinsisiisssssaassssiaanssssannnessainnes 412
347  Gain2 Down Shift Size (CAR_GN2_SHF) Field DeSCIHPtONS. ...uuiieeiiteiiaeiiiesrinriansssiassanernsesaesaaes 413
348  Gain2 Minimum (CAR_GN2_MIN) Field DeSCHPLONS .....uueieiiiiiie st irairesrraeesrsaneesraanneesaannees 414
349  Chroma Gain Suppression Enable (CGS_EN) Field DeSCHPLONS ...uvvviieriiiiineiiiissiniinnsinninessinnes 415
350 Gainl-H Threshold (CGS_GN1_H_THR) Field DeSCHPONS +vuuutistiiteiineiaieerinriasssinsiannsraaeianeenaes 416
351 Gainl-H Slope (CGS_GN1_H_GAN) Field DeSCIPONS .. .uueeiiiiieesiiaaeessainaesssansesssannesssaanneesaanness 417
352  Gainl-H Down Shift Size (CGS_GN1_H_SHF) Field DeSCrptioNS ....uvvveteiriiuneiriiinrsiriinnsissinnesinanes 418
353  Gainl-H Minimum (CGS_GN1_H_MIN) Field DeSCrptioNS ...uvuueiiutirieeianeisieeiinsisisssinssrnsssaneiannsaans 419
354  BOX: Enable (BOX_EN) Field DeSCIPHONS .. ..ueiiietiiatteiiiaatessaaneessaanssssannnessaannsesaannnesaaannesss 420
355 BOX: One Shot Mode (BOX_MODE) Field DeSCrPtiONS .. .uueiiiisesiiisiesisisssssannsssssinssssannnsssainnns 420
356 BOX: Block Size (16x16 or 8x8) (BOX_TYP) Field DeSCrPtiONS .. .uueiiuterieeiieirinrinntsrinsiinesiseiaesnaes 421
357  BOX: Down Shift Value of Input (BOX_SHF) Field DeSCHPtONS ....uuiiiiiei it viiiesiiieeesninnesannnes 421
358 BOX: SDRAM Address MSB (BOX_SDR_SAD_H) Field DeSCrptioNS.....uvuiviiersiriinesiiiinesisinnsiinnnes 422
359 BOX: SDRAM Address LSB (BOX_SDR_SAD_L) Field DeSCHPONS .. .vvivueirieriiserineiinerinsiainsninnians 422
360 HST: Enable (HST_EN) Field DESCIIPONS «uvuutiiseiiterseiiseisiserassissssisssssssassssnesassssnsssanssanss 423
361 HST: One Shot Mode (HST_MODE) Field DeSCIPLONS .uuueiiiiueesiiissesisissesiannsnsisansssssannnsssainnes 423
362  HST: Source Select (HST_SEL) Field DeSCriPtONS. ... uueiiueiiieiisiiirirnes s s ransssiassannssans 424
363  HST: Parameters Select (HST_PARA) Field DeSCriPtioNS ..uuveiiissiiisiiieiiiirinnsssisssnasssaenanes 425
364  HST: Vertical Start Position (HST_O_VPS) Field DeSCrPtioNS ....uueeiiiiieeeiiiinesininesisiisnesiannsssisanns 426
365  HST: Vertical Size (HST_0_VSZ) Field DeSCrPLONS .. .uuiiueirieeiitiriieiiterissiinsninerassssisssinssansssnes 426
366  HST: Horizontal Start Position (HST_0_HPS) Field DeSCrptioNS ...uvvvseiiseiiieerinnisenissinnneriseiannenans 427
367  HST: Horizontal Size (HST_0_HSZ) Field DeSCHPtIONS «..uuueeiiiisesiriiesisiinnesisissssssainsessaannsssaannns 427
368  HST: Vertical Start Position (HST_1_VPS) Field DeSCIPtONS ...uvvuiiiiteriieiiiiriinssisiinerineiaeanaes 428
369  HST: Vertical Size (HST_1_VSZ) Field DeSCIPUONS ...uuiiueirseiissirneiisnssssinssisineassissssinssanesns 428
370  HST: Horizontal Start Position (HST_1_HPS) Field DeSCrptioNS ....eviviieesiiiiiesiniiiesisnisesisnnsssssanns 429
371  HST: Horizontal Size (HST_1_HSZ) Field DeSCHPONS .. .uuttrstiiseeriariiteiiasiaeesisssasssinssanssrnaesans 429
372 HST: Vertical Start Position (HST_2_VPS) Field DeSCrPtONS ...uvvsiiiiririseiiiiriiisiseiinsnsenaeanaes 430
373  HST: Vertical Size (HST_2_VSZ) Field DeSCIPIONS ..uuiiieeiiiiiieiiiiiesisiiassssainsssisinssssaannsssainnns 430
374  HST: Horizontal Start Position (HST_2_HPS) Field DeSCrptioNS ....uvveeiiueiiieriinienininneernneiannenans 431
375  HST: Horizontal Size (HST_2_HSZ) Field DESCHPONS +vuueerstiissssisriasnsrissianesiserassssisssanssranenan 431
376  HST: Vertical Start Position (HST_3_VPS) Field DeSCrPtioNS «..uueeiiiiieeeiiiieeiiiiesisiisssssaansssiaanns 432
377  HST: Vertical Size (HST_3_VSZ) Field DeSCIPLONS .. .uuiiueirietiintiriieiitirissiinssninesanssssssnnssssssnes 432
378  HST: Horizontal Start Position (HST_3_HPS) Field DeSCrptioNS ...uuvvseiiseiiiserisniiissninrnineineiainanans 433
379  HST: Horizontal Size (HST_3_HSZ) Field DeSCHPtONS «..uuuteiiiisesiiiiaesisiinnesisansssssasnsessaannsssaannns 433
380 HST: Table Select (HST_TBL) Field DeSCIHPONS. ..t uueiiueireeiansisinesiarsrsssanssaineranessisesanssannssns 434
381  HST: Matrix Coefficient (HST_MUL_R) Field DESCIPONS ..vvvuseiisriiteriseisinesississssissiannesaseiannanans 434
382  HST: Matrix Coefficient (HST_MUL_GR) Field DeSCIPUONS ..uvviuueeiiiieeiiiiiseeisiinnesisisssisannnessannnes 435
383  HST: Matrix Coefficient (HST_MUL_GB) Field DeSCriptioNS. . ..uuvieeiiteriieiiiiririissiasiinesinesanesnaes 435
384  HST: Matrix Coefficient (HST_MUL_B) Field DeSCriptiONS....vuutiiiseiintiriseiisiiisiinisiseniannseraseianes 436
385 BSC (=Boundary Signal Calculator): Enable (BSC_EN) Field DeSCrptionS ....cccvvviviiereiriinriniiinneinnns 437
386  One Shot Mode (BSC_MODE) Field DESCIPLONS . .vuuueiiueirietiissirsesiarsrssiansssnnsransisinssanrsansssnns 438
387  YICD/Cr Select (BSC_TYP) Field DESCIPLONS «vuuuueistirseiiseiasesississssisssassrassiannerassrassainssanns 439
388  Number of Row Vectors (BSC_ROW_VCT) Field DeSCIPLONS «..uuueiiiieeeiaiinesininesisiisnsssannnssiaanns 440
389  Down Shift Value of Input for Row Sum (BSC_ROW_SHF) Field DescriptionS......ccvvvriviieiineinineiinninns 441
24 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS

www.ti.com

390  Vertical Starting Position of Row Sum (BSC_ROW_VPOS) Field DescCriptionS.......cvvriviieiineiiinerinninns 442
391  Vertical Number of Sampled Lines for Row Sum (BSC_ROW_VNUM) Field DescriptionS.......oevvvueiineens 443
392  Vertical Spacing between Adjacent Sampled Lines for Row Sum (BSC_ROW_VSKIP) Field Descriptions . 444
393  Horizontal Starting Position of Row Sum (BSC_ROW_HPOS) Field DeSCriptions .......ccvvveiviarinneeiinens 445
394  Horizontal Number of Sampled Lines for Row Sum (BSC_ROW_HNUM) Field Descriptions ................. 446
395  Horizontal Spacing between Adjacent Sampled Lines for Row Sum (BSC_ROW_HSKIP) Field
[T ] o] 1T 447
396  Number of Column Vectors (BSC_COL_VCT) Field DeSCHPLONS 1.uvvvreiiueiiieriistisiseniririseiaseisinenans 448
397  Down Shift Value of Input for Column Sum (BSC_COL_SHF) Field DescriptionS.......ccevvviiueeiiiinneainns 449
398  Vertical Starting Position of Column Sum (BSC_COL_VPOS) Field Descriptions.......ccevveiiieerinniinnnns 450
399  Vertical Number of Sampled Lines for Column Sum (BSC_COL_VNUM) Field DescriptionS.........oevvuuen. 451
400 Vertical Spacing between Adjacent Sampled Lines for Column Sum (BSC_COL_VSKIP) Field
[T o] 0] 11 0 452
401  Horizontal Starting Position of Column Sum (BSC_COL_HPOS) Field Descriptions ........cvovevvieerinninnnss 453
402  Horizontal Number of Sampled Lines for Column Sum (BSC_COL_HNUM) Field Descriptions .............. 454
403  Horizontal Spacing between Adjacent Sampled Lines for Column Sum (BSC_COL_HSKIP) Field
[ 1= o ] 1T o N 455
O BT B (S J74) N =0 L] (=] £ 456
405  Source Enable (SRC_EN) Field DeSCrPtONS ... uueiueeratiruteissiansrasssasesisssassssisssannsrassianessannians 459
406  One Shot Mode (SRC_MODE) Field DESCHPONS +.uuttuutirussiistissesaseisisesissssisssisssanserassiannesannins 459
407  Input Data Paths (SRC_FMTO) Field DeSCHPtONS «.uuuuuteiiiatesiiitsessisrssssinnsssainnssssainnssasansssinnnns 460
408  Source Image Format (SRC_FMT1) Field DeSCriPtONS «.vuvueiitiriieiiirieesintssiassinesiessnnessinssannnnns 461
409  Vertical Start Position (SRC_VPS) Field DeSCHPONS .. uutisstiseiiseriseianesissiasssnsssaneraseiaiessinnins 462
410  Vertical Processing Size (SRC_VSZ) Field DeSCrPtioNS ...ucuueesivietetraintnsrainsrsssiinrssssinssssannnsiannns 462
411  Horizontal Start Position (SRC_HPS) Field DeSCriptioNS. .. .uuiiutirieiieiiieiiisisssiannssaaessinesannaans 463
412  Horizontal Processing Size (SRC_HSZ) Field DeSCHPLONS ....ueiiiiieeeiiiiieeiraianesiannnesssaanresaannneeanns 463
413  SDRAM Request Minimum Interval for RZA (DMA_RZA) Field DeSCriptions .....cvveeeiviiueeiiiinesinnnness 464
414  SDRAM Request Minimum Interval for RZB (DMA_RZB) Field DeSCriptions ......cvvveviisiiiieeiineinieerinnss 464
415  Status of Resizer (DMA_STA) Field DeSCIPLONS «..uutiistiiiseiitiiiseiisisisesasssisssisrssnssaaesainssannins 465
416 MMR Gated Clock Control (GCK_MMR) Field DeSCIPLONS «.uuueiiiiuseiiiinsesisinnnesransnnsrsannssssannnsaaans 465
417  SDR Gated Clock Control (GCK_SDR) Field DeSCrPLiONS .uueiiutivueerinrirseiinsisieerinsisisssinsssnsssaneas 466
418  Interval of RZA Circular IRQ (IRQ_RZA) Field DeSCPIONS . .uueiiiiieeiiiaeressaiatessraaneessaannesaaanneeaanns 466
419 Interval of RZB Circular IRQ (IRQ_RZB) Field DeSCIPtIONS «.uuueiiiiusesiiinnesrinntssrsinsressiinnsssainnsaiaans 467
420  Saturation (Luminance Minimum) (YUV_Y_MIN) Field DeSCHPLONS ...vvutviieeiiieiriiniieiiinrriserinsianens 467
421  Saturation (Luminance Maximum) (YUV_Y_MAX) Field DeSCriptionS......cvvveiriniiiiiiiisriinerineiaeeninnss 468
422  Saturation (Chrominance Minimum) (YUV_C_MIN) Field DeSCrptionsS ....ovvueeviiiieeeinnieeiiiinnsinnneess 468
423  Saturation (Chrominance Maximum) (YUV_C_MAX) Field DeSCriptioNS.....cvevvietirieeiinrinieeiineinieeiinnns 469
424 Chrominance Position (YUV_PHS) Field DESCHPONS +.uuuiiueirssiissisiserisnsrissiinsisinsransisisesiasssaneias 469
425  Processing Mode (SEQ) Field DeSCIPtONS .. .uuutetriuatessiitssssissssssianssssisssssaianssasasesisansnsssannes 470
426  RZA: Enable (RZA_EN) Field DeSCHPLONS . .uvuuteiseiieeiintirssisssstssansisisssasssssssnassansransiannasnns 471
427  RZA: One Shot Mode (RZA_MODE) Field DeSCIPONS .....uuieiiiiiteiiiaeeeaaineesaaansssaaannesaaannsesanns 471
428  RZA: 420 Output Format (RZA_420) Field DeSCIPLONS w.uiiuutesiiiutteirintessiinssssinnressainnssssinnsesannns 472
429  RZA: Vertical Start Position of the Input (RZA_1_VPS) Field DeSCriptionS.......cvvviiiiiiiininiinnineinnen, 472
430 RZA: Horizontal Start Position of the Input (RZA_|_HPS) Field DeSCriptions ......cccviiiiieriiiiiieniiianenns 473
431 RZA: Vertical Size of the Output (RZA_O_VSZ) Field DeSCIPLONS ...uvuivieesiiiinnesiiininsirinsnesraieeeinas 473
432  RZA: Horizontal Size of the Output (RZA_O_HSZ) Field DeSCriptioNS .....vvvueiiieiriniiiiirieerineianens 474
433  RZA: Initial Phase of Vertical Resizing Process for Luminance (RZA_V_PHS_Y) Field Descriptions ........ 474
434  RZA: Initial Phase of Vertical Resizing Process for Chrominance (RZA_V_PHS_C) Field Descriptions ..... 475
435 RZA: Vertical Resize Parameter (RZA_V_DIF) Field DeSCrPtioNS ...uvvieriiieeiiiiriiiisinierineriesianens 475
436  RZA: Interpolation Method for Vertical Rescaling (RZA_V_TYP) Field DescriptionS ......cccevvviieeiiiiinnenn. 476
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 25

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS
INSTRUMENTS

www.ti.com

437  RZA: Vertical LPF Intensity (RZA_V_LPF) Field DeSCriptioNS....ueivutireeriariitsiiseiaieesinsisisssinssaneas 476
438 RZA: Initial Phase of Horizontal Resizing Process (RZA_H_PHS) Field Descriptions ........coevvievvinninnns 477
439  RZA: Additional Initial Phase of Vertical Resizing Process for Luminance (RZA_H_PHS_ADJ) Field
[T o] 0] 11 0 477
440 RZA: Horizontal Resize Parameter (RZA_H_DIF) Field DeSCHPtONS ....vviieriiiiieeiiiinesiainessnannneenns 478
441  RZA: Interpolation Method for Horizontal Rescaling (RZA_H_TYP) Field DescriptionS........c.vvvveveiiiunnsn. 478
442  RZA: Horizontal LPF Intensity (RZA_H_LPF) Field DeSCrIPtioNS ..uvueiiieiiiiieiieiiieerininieesinsneesnnens 479
443  RZA: Down Scale Mode Enable (RZA_DWN_EN) Field DeSCrPtiONS.....vviieriiiiieeiiniinesiainnnsiaannneesas 479
444  RZA: Down Scale Mode Averaging Size (RZA_DWN_AV) Field DeScCriptionS .....ovuvviviieesiiiinesinninnesss 480
445 RZA: RGB Output Enable (RZA_RGB_EN) Field DeSCrPONS ..uuviueiiieiiiiiiiieiiininsrinsisinssisesnneas 481
446  RZA: RGB Output Bit Mode (RZA_RGB_TYP) Field DeSCPtiONS .. ..uueiiiaeieeiiateeirannnersaanneeananneeaanns 481
447 RZA: YC422 to YC444 Conversion Method (RZA_RGB_BLD) Field Descriptions .......ccveeviviineeiiniunnsns 482
448 RZA: SDRAM Base Address MSB (RZA_SDR_Y_BAD_H) Field Descriptions ......coovviiiriieiineininninnnss 483
449 RZA: SDRAM Base Address LSB (RZA_SDR_Y_BAD_L) Field DescCriptions .......cccvviiieeriininesiiinnnanns 483
450 RZA: SDRAM Start Address MSB (RZA_SDR_Y_SAD_H) Field DeScCriptions .......ccvvviiueeiiiinnnsinninnenss 484
451 RZA: SDRAM Start Address LSB (RZA_SDR_Y_SAD_L) Field DeSCriptionS......uvvveeiiseiiirerineinineninens 484
452 RZA: SDRAM Line Offset (RZA_SDR_Y_OFT) Field DeSCIPUONS ....ueiiiiiereiiiineiiiaanesiannnesaannneeanns 485
453  RZA: Start Line of SDRAM Pointer (RZA_SDR_Y_PTR_S) Field DeSCriptionS.....cccvvviiiriiiiinnsinninnenss 486
454  RZA: End Line of SDRAM Pointer (RZA_SDR_Y_PTR_E) Field DesCriptionS......ivvevvieriiririeeinneines. 486
455 RZA: SDRAM Base Address MSB (for 420 Chroma) (RZA_SDR_C_BAD_H) Field Descriptions ............ 487
456 RZA: SDRAM Base Address LSB (for 420 Chroma) (RZA_SDR_C_BAD_L) Field Descriptions.............. 487
457 RZA: SDRAM Start Address MSB (for 420 Chroma) (RZA_SDR_C_SAD_H) Field Descriptions............. 488
458 RZA: SDRAM Start Address LSB (for 420 Chroma) (RZA_SDR_C_SAD_L) Field Descriptions .............. 488
459 RZA: SDRAM Line Offset (for 420 Chroma) (RZA_SDR_C_OFT) Field Descriptions ......cccvvvviereriinesns 489
460 RZA: Start Line of SDRAM Pointer (for 420 Chroma) (RZA_SDR_C_PTR_S) Field Descriptions ............ 490
461 RZA: End Line of SDRAM Pointer (for 420 Chroma) (RZA_SDR_C_PTR_E) Field Descriptions ............. 490
462 RZB: Enable (RZB_EN) Field DeSCIPIONS t..uuutstiiiueteisianessiissesssiissssssissssisasssssanssesssannssssannns 491
463 RZB: One Shot Mode (RZB_MODE) Field DESCIIPONS .uuvuueiistirteiiseisieesiasisissnissssnrsranessnnssannins 491
464  RZB: 420 Output Format (RZB_420) Field DeSCIPLONS ...uueietiiiiteiriatersaaneessaanressaannssasannsesannns 492
465  RZB: Vertical Start Position of the Input (RZB_I_VPS) Field DeSCriptionS.......vcvveeiiiiiseiiiiniesininnneinas 493
466  RZB: Horizontal Start Position of the Input (RZB_I_HPS) Field DeSCriptions ......c.vvveevirriiieeiineininerinnns 493
467 RZB: Vertical Size of the Output (RZB_O_VSZ) Field DeSCIPLONS ....ciiiiieeeiiiiieiiiannerraanneraannneeanas 494
468 RZB: Horizontal Size of Output (RZB_O_HSZ) Field DeSClPLONS ....uviiviiueeiiiiiiesiiiiineiiiinnesininnneenas 494
469  RZB: Initial Phase of Vertical Resizing Process for Luminance (RZB_V_PHS_Y) Field Descriptions ........ 495
470 RZB: Initial Phase of Vertical Resizing Process for Chrominance (RZB_V_PHS_C) Field Descriptions ..... 495
471 RZB: Vertical Resize Parameter (RZB_V_DIF) Field DeSCIPLiONS ....ueviviueeiiiiiesiiinsiiiinnesiainneesas 496
472  RZB: Interpolation Method for Vertical Rescaling (RZB_V_TYP) Field Descriptions ........ccvvevviueiiinninnnns 497
473  RZB: Vertical LPF Intensity (RZB_V_LPF) Field DeSCrPtONS . ...uiieteiiiiiieiriaateeiiineesninnnesaainnesanns 497
474  RZB: Initial Phase of Horizontal Resizing Process (RZB_H_PHS) Field Descriptions ......cccvvvvieeiiiiunnsns 498
475  RZB: Additional Initial Phase of Horizontal Resizing Process for Luminance (RZB_H_PHS_ADJ) Field
[ 7= o ] 1T o N 498
476  RZB: Horizontal Resize Parameter (RZB_H_DIF) Field DeSCrpPtiONS ...vvviiuesiiiiiesiiiineiininnesisannneesas 499
477  RZB: Interpolation Method for Horizontal Rescaling (RZB_H_TYP) Field DescriptionS.......cvevviuriiueiinns. 500
478  RZB: Horizontal LPF Intensity (RZB_H_LPF) Field DeSCrptioNS ......ceiiiiiieiiiiiieiiiaineiiiienesinnneeeanns 500
479 RZB: Down Scale Mode Enable (RZB_DWN_EN) Field DeSCrptioNS.....uvvveeiiriineeiiiinesiiinesirannnenas 501
480 RZB: Down Scale Mode Averaging Size (RZB_DWN_AV) Field DeSCriptions .....uvvveeiisiirieeiineininerinnss 502
481 RZB: RGB Output Enable (RZB_RGB_EN) Field DeSCHPLONS ...vuuuiieiiiieieiiiiieeiriineessiianeeananeeanns 503
482 RZB: RGB Output Bit Mode (RZB_RGB_TYP) Field DeSCrptioNS....uueiviuteiiiinsneriinnesriinnrssiinnrainans 504
483 RZB: YC422 to YC444 Conversion Method (RZB_RGB_BLD) Field Descriptions .......coevviueiiieiiinninnnns 504
26 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS

www.ti.com

484 RZB: SDRAM Base Address MSB (RZB_SDR_Y_BAD_H) Field Descriptions .......cceviiiriieiieinineinens 505
485 RZB: SDRAM Base Address LSB (RZB_SDR_Y_BAD_L) Field DescCriptions .......cccvviiieeiiiininniiinnnanns 505
486 RZB: SDRAM Start Address MSB (RZB_SDR_Y_SAD_H) Field DeScriptions .......ccvvviiresiiiinnninninnenss 506
487 RZB: SDRAM Start Address LSB (RZB_SDR_Y_SAD_L) Field DeSCriptionS......vvvveeviseinirerineininerinens 506
488 RZB: SDRAM Line Offset (RZB_SDR_Y_OFT) Field DeSCIPUONS ....ueiiiiieeeiiiiiesiiaineiiainnesannnneeanns 507
489 RZB: Start Line of SDRAM Pointer (RZB_SDR_Y_PTR_S) Field DeSCriptionS.....cccviviiueriiiiineninninnenns 508
490 RZB: End Line of SDRAM Pointer (RZB_SDR_Y_PTR_E) Field DesCriptionS......ivvevvieeriririeeiineinen. 508
491 RZB: SDRAM Base Address MSB (for 420 Chroma) (RZB_SDR_C_BAD_H) Field Descriptions ............ 509
492 RZB: SDRAM Base Address LSB (for 420 Chroma) (RZB_SDR_C_BAD_L) Field Descriptions.............. 509
493 RZB: SDRAM Start Address MSB (for 420 Chroma) (RZB_SDR_C_SAD_H) Field Descriptions............. 510
494  RZB: SDRAM Start Address LSB (for 420 Chroma) (RZB_SDR_C_SAD_L) Field Descriptions .............. 510
495 RZB: SDRAM Line Offset (for 420 Chroma) (RZB_SDR_C_OFT) Field Descriptions ......cccvvviiererninesns 511
496 RZB: Start Line of SDRAM Pointer (for 420 Chroma) (RZB_SDR_C_PTR_S) Field Descriptions ............ 512
497 RZB: End Line of SDRAM Pointer (for 420 Chroma) (RZB_SDR_C_PTR_E) Field Descriptions ............. 512
498 Hardware 3A Statistics Generation (AE, AF, AWB) (H3A) ReQISterS....iiviieiiiiiineiiiiiniiinnneiniinneaaans 513
499  Peripheral Revision and Class Information (PID) Field DeSCHPLONS ...vvutviiueiiieerineiieirinrrieerineianeens 514
500 Peripheral Control Register (PCR) Field DeSCPONS ... ueeiiiiiieiiiieeesraieessaaneessaanresrannreeaaannees 515
501  Setup for the AF Engine Paxel Configuration (AFPAX1) Field DeSCriplioNS.....vveeiriierirniinneiniineannns 516
502  Setup for the AF Engine Paxel Configuration (AFPAX2) Field DesSCriptionS.....c.vvveiiieeriininieeiinrinnens 517
503  Start Position for AF Engine Paxels (AFPAXSTART) Field DeSCriptions ....vvvieeiisiiriseiininiseiiseininenans 518
504  1IRSH Start Position (AFIIRSH) Field DeSCrptioNS. . .uuuivessesiiisseisiatessainsssssisnrsssainnsssainnssasainness 519
505 SDRAM/DDRAM Start Address for AF Engine (AFBUFST) Field DeSCriptions ....vvuvvvieeriseisieerinniieens 520
506 IR Filter Coefficient Data for SET 0 (AFCOEFO010) Field DeSCrptionS ...vvueivieerisrirserinriiserineiainenans 521
507 IR Filter Coefficient Data for SET 0 (AFCOEF032) Field DeSCriptioNS ......uvvveesiiiiuesiriinnesiiinnsiianns 522
508 IR Filter Coefficient Data for SET 0 (AFCOEFF054) Field DeSCHPtONS. . vuuvvietiitirineiieerineiainsninnians 523
509 IR Filter Coefficient Data for SET 0 (AFCOEFF076) Field DeSCHPtONS..vvueerietiisirisriineriseianenineians 524
510 IR Filter Coefficient Data for SET 0 (AFCOEFF098) Field DeSCrptioNS.....uuvvveeeiriiereiiiinesinninnesinines 525
511  1IR Filter Coefficient Data for SET 0 (AFCOEFF0010) Field DeSCrptioNS ....vvveeviutirieeiinrinieeiineinieenans 526
512 IR Filter coefficient data for SET 1 (AFCOEF110) Field DeSCrPiONS .....cviiiiiereiiiineiiiiinesianinnessanns 527
513 AFCOEF132 - IIR Filter Coefficient Data for SET 1 (AFCOEF132) Field DeScriptions ........cceevvviineeennns 528
514  AFCOEFF154 - IIR Filter Coefficient Data for SET 1 (AFCOEFF154) Field Descriptions .......ccevvieeiunenns 529
515 AFCOEFF176 - IR Filter Coefficient Data for SET 1 (AFCOEFF176) Field Descriptions .......c.cvvivueeenn.. 530
516 IR Filter Coefficient Data for SET 1 (AFCOEFF198) Field DeSCriptioNS.....cuvuveeeiiiiiersiiiinneinninnesinnes 531
517 1IR Filter Coefficient Data for SET 1 (AFCOEFF1010) Field DeSCriptions ....vvveeiissirieerinrinineiineinieeians 532
518 AEWWINL1 - Configuration for AE/AWB Windows (AEWWIN1) Field Descriptions ......ccevveivieerinniinenns 533
519  Start Position for AE/AWB Windows (AEWINSTART) Field DeSCriptionS.....vvvveeeiiiiuesiiniiesiiiinnsiranns 533
520  Start Position and Height for Black Line of AE/AWB Windows (AEWINBLK) Field Descriptions .............. 534
521  Configuration for Subsample Data in AE/AWB Window (AEWSUBWIN) Field Descriptions .......ccvvveviueens 534
522 SDRAM/DDRAM Start Address for AE/AWB Engine Output Data (AEWBUFST) Field Descriptions......... 535
523  AE/AWB Engine Configuration (RSDR_ADDR) Field DeSCHPLONS ..vvvrtiieerisriiserinsiinnsrineiainesinnians 535
524  Line Start Position for ISIF Interface (LINE_START) Field DeSCrptioNS ....uvvveirisriisininiiinerineiaeanaes 536
525  AF Vertical Focus Configuration 1 (VFV_CFG1) Field DeSCrPLONS ..vvviiueteiriiaeeiniinnssssiisnsisninnssianes 536
526  AF Vertical Focus Configuration 2 (VFV_CFG2) Field DeSCriptioNS ..uvveiveirieiiiriiiieiieriaeiaesninenans 537
527  AF Vertical Focus Configuration 3 (VFV_CFG3) Field DeSCHPUONS ...vveiiiiiieeiaaiieesrniienssnninnsssnnns 537
528  AF Vertical Focus Configuration 4 (VFV_CFG4) Field DeSCrPLONS ..vuviiueteiriiereiriinessisiinesisninnsssanes 538
529  Horizontal Threshold (HFV_THR) Field DeSCriPtiONS .. .uuiiueiiiiiiieiitiiieeiieisieesisnssss s snnssnaesnes 538
o310 I B T =T o (=3 (T N 539
531  Peripheral ID (PID) Field DeSCIPLIONS . .uuutussseisustessaasnsssassessasnnessaannssssasnssaainnesssainnsssssnnesss 540
532  Peripheral Control Register (PCR) Field DESCHPONS 1.vuiueiresiiseiriaeiiterineiaeninsransssisssanrsrnnesns 541
SPRUGU5C-March 2009—-Revised June 2016 List of Tables 27

Submit Documentation Feedback

Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

I3 TEXAS
INSTRUMENTS
www.ti.com
533 Read Frame Base (RD_BASE) Field DeSCHPLONS .. vt uueiiueirietiassisiaesiatsrssiansssinsransssisssanssannssnns 542
534 RD_OFST - Read Frame Line Offset (RD_OFST) Field DeSCriptioNS.....ivveiviuiiiiiiiiniiriniiieninnians 543
535 Frame Size (FRAME_SIZE) Field DeSCIiPlONS. .. tuuuesiiiissesirissnessiinsesisassssssannssssasnnssssinnressannnes 544
536 LD Initial Coordinates (INITXY) Field DeSCHPLONS .. vt ureiiutireeiastiraesiarsriss s rasesaisssanrsansesns 545
537  Write Frame Base (WR_BASE) Field DeSCHPONS . ..uiiieieiiiiieeiiitesisantsessansessaannessannnessaannness 546
538  Write Frame Line Offset (WR_OFST) Field DeSCIPLONS ..uuuiiiiiiueeiiiiieiiiineeisiisiesiaansssisannnsssannnes 547
539 4420 CbCr Read Frame Base (420C_RD_BASE) Field DeSCriptionS .....uvvutiviesiineinieeiineisinesinninneas 548
540 420 CbCr Write Frame Base (420C_WR_BASE) Field DeSCHPONS .....uuiiiiiiii i sniiine s snaneesannns 549
541 LD Configuration (CONFIG) Field DeSCriPliONS. .. uuuuueetiriaesisiisnesisissesisaissessasnsssssannssssannrsssainnss 550
542  Lens Center (CENTER) Field DeSCriPliONS. . v uuuutiutiiteiseistesissiasssssssaasssiassannssisssansssnsssannssns 551
543  Horizontal/Vertical scaling factor (KHV) Field DeSCIPtONS ..vvuiiiiseiisriiiieiiiii i nissnneranenaes 552
544  Block Size (BLOCK) Field DeSCriPtiONS. . uuuuuutstiruttesraatssssinsnsssasnnsssainssssasnnsssainnssisannssismsnnssss 553
545  LUT Initial Address (LUT_ADDR) Field DeSCIPLONS ...uuiueiretiistiriieiitsrinsiassniessanssssssansssnnssnes 554
546  LUT Write Data (LUT_WDATA) Field DeSCHPONS . ..uiiiieiiiiieetiiatessaanteesnaneessaannesanannssaaanneess 555
547  LUT Read Data (LUT_RDATA) Field DeSCriPtONS .. .uuetiiiaesisiinesiiissesisisnsssannsssssannssssannnsssainnns 556
548  Affine Transform A/B (AFFINE_AB) Field DeSCrptioNS. .. vueuvietiieiiiieiiteiiasiinenieesanssssssannssnnesanes 557
549  Affine Transform C/D (AFFINE_CD) Field DeSCHPONS «vuuueurstiissirinesinnsriseinssssiserassisisssinsssnnerns 558
550  Affine Transform E/F (AFFINE_EF) Field DeSCrPLONS .. uuuuetiiiisesiriaesisassesianssssisanssssannnsssaannns 559
551  ISP5 System Configuration REgISIErS. . .uuiuu ettt irte s ar e aaa s e ans 560
552  Peripheral Revision and Class Information (PID) Field DeSCrPtioNS .......eieiiiiiiiiiiiiniieeernninneeannnes 560
553  Peripheral Clock Control Register (PCCR) Field DeSCriptioNS. ..uvuuuesiriiereisiinteisiinssisiinnsisninnsssannes 561
554  Buffer Logic Control (BCR) Field DeSCIPtONS .. uuuuutiteiteiaeesissiassesiassars s iansssnsraessiessannsanes 562
555  Interrupt Status (INTSTAT) Field DeSCriPtONS . ..uiuueiitiriteiisiiise i raaes 563
556  Interrupt Selection (INTSEL1) Field DeSCIPLONS .uuueeiiiuusetiiiutseisintesrainssssainsessinnnssssinnssasannness 565
557  Interrupt Selection (INTSEL2) Field DeSCIIPHONS .uuiuuieiieeiiiniieiinisiasrins s iasessinssansssnnesannsrnes 567
558 Interrupt Selection (INTSEL3) Field DeSCIIPHONS .uuiiuteiiseiieiriseiisisissirriss i i 567
559  Event Selection (EVTSEL) Field DeSCHPONS .uuuiiuuusiiiiiteiiiintssisissessiinssssaisnsessinsnsssainnssasannsss 568
560  Memory Priority Select (MPSR) Field DeSCrPLONS .uuuueiueiiieeiiseiniesitins i risernasraessnnssannssaees 570
561 VPSS System Configuration (VPSS) REQISIEIS .uuuuiiiriiiriiiiiisirisiiissaire i rassinrsaanerns 571
562  VPBE Clock Control (VPBE_CLK_CTRL) Field DeSCIPONS. . uvuiueeiiiisesiniiansiisisnesisnsssssannsessannnes 571
28 List of Tables SPRUGU5C-March 2009—-Revised June 2016

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

' Preface
I TEXAS SPRUGU5C-March 2009—-Revised June 2016

INSTRUMENTS
Read This First

About This Manual

This document describes the operation of the Video Processing Front End in the DM36x DaVinci™ Digital
Media Processor.

Notational Conventions

This document uses the following conventions.

* Hexadecimal numbers may be shown with the suffix h or the prefix Ox. For example, the following
number is 40 hexadecimal (decimal 64): 40h or 0x40

e Registers in this document are shown in figures and described in tables.

— Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties with default reset value below. A legend explains the notation used for the
properties.

— Reserved bits in a register figure can have one of multiple meanings:
e Not implemented on the device
» Reserved for future device expansion
* Reserved for Tl testing
» Reserved configurations of the device that are not supported
— Writing non-default values to the Reserved bits could cause unexpected behavior and should be

avoided.
Glossary
SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
Related Documentation From Texas Instruments
For product information, visit the Texas Instruments website at http://www.ti.com.
SPRS457 — TMS320DM365 Digital Media System-on-Chip (DMSoC)

SPRS668 — TMS320DM368 Digital Media System-on-Chip (DMSoC)

Community Resources

The following links connect to TI community resources. Linked contents are provided "AS 1S" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views;
see Tl's Terms of Use.

TI E2E™ Online Community— TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore
ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki— Texas Instruments Embedded Processors Wiki. Established to help
developers get started with Embedded Processors from Texas Instruments and to foster innovation
and growth of general knowledge about the hardware and software surrounding these devices.

DaVinci, E2E are trademarks of Texas Instruments.
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Video Processing Front End (VPFE)

1 Introduction

The TMS320DM36x Digital Media System-on-Chip (DMSoC), Figure 1, is a highly integrated,
programmable platform for digital still/video cameras and other mobile imaging devices. Designed to offer
camera manufacturers the ability to produce affordable DSC products with high picture quality, this device
combines programmable image processing capability with a highly integrated imaging peripheral set.

The device contains an ARM9 RISC CPU and a proprietary DSP-based imaging co-processor subsystem.
Together, they enable device manufacturers to implement their own proprietary image processing
algorithms in software. This device also enables seamless interface to most additional external devices
required for a digital camera digital sub-chip implementation via the Video Processing Front End
Subsystem (VPFE). The interface is flexible enough to support various types of CCD and CMOS sensors,
signal conditioning circuits, power management, SDRAM, SRAM, shutter, Iris and auto-focus motor
controls. A block diagram of this device is shown in Figure 1.
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Figure 1. Functional Block Diagram
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Purpose of the Video Processing Front End

The device contains a Video Processing Subsystem (VPSS), Figure 2, that provides an input interface
(Video Processing Front End or VPFE) for external imaging peripherals such as image sensors, video
decoders, and so on; and an output interface (Video Processing Back End or VPBE) for display devices,
such as analog SDTV displays, digital LCD panels, and HDTV video encoders to name a few.

In addition to these peripherals, there is a set of common buffer memory and DMA controls to ensure
efficient use of the DDR2/mDDR controller burst bandwidth. The buffer logic/memory is a unique block
that is tailored for seamlessly integrating the VPSS into an image/video processing system. It acts as the
primary source or sink to all the VPFE and VPBE modules that are either requesting or transferring data
from/to DDR2/mDDR controller. In order to efficiently utilize the external DDR2/mDDR controller
bandwidth, the buffer logic/memory interfaces with the DMA system via a high bandwidth bus (64-bit
wide). The buffer logic/memory (divided into the read and write buffers and arbitration logic) is capable of
performing the following functions. It is imperative that the VPSS utilize DDR2/mDDR controller bandwidth
efficiently due to both its large bandwidth requirements and the real-time requirements of the VPSS
modules.

Figure 2. Video Processing Subsystem (VPSS) Block Diagram
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1.2 Features

The VPFE block is comprised of the Image Sensor Interface (ISIF), Image Pipe (IPIPE), Image Pipe

Interface (IPIPEIF), Hardware 3A Statistic Generator (H3A), and Lens Distortion Correction (LDC) blocks.

Together, these modules provide the device with a powerful and flexible front-end interface. These

modules can be broken down into three distinct types. The first type consists of major processing modules

that are in the direct data flow path and affect the input image data stream. These are described:

» The image sensor interface (ISIF) provides an interface to image sensors and digital video sources.

» The image pipe (IPIPE) is a parameterized hardwired image processing block whose image processing
functions can be customized for each sensor type to realize good still image quality as well supporting
video frame rates for digital still camera preview displays and video recording modes. An image resizer
is also fully integrated within this module. Additionally, the IPIPE contains the following statistic
collection functions: histogram, boxcar and the boundary signal calculator.

» The lens distortion correction (LDC) module operates on YCbCr data stored in SDRAM. LDC also
performs chromatic aberration correction on RAW data.

The second group of modules are support or infrastructure modules. They are in the direct data flow path

and affect the input image data, but are mainly intended to extend the functionality of the aforementioned

major processing modules.

e The image IPIPE interface (IPIPEIF) module is an extension to the input interface to the ISIF and
IPIPE modules. It can receive data from the sensor input, ISIF, and SDRAM. It performs some
additional preprocessing operations on the data, and sends the resultant data to the ISIF and IPIPE.

In addition to the modules that directly affect input image data, there is one independent module that

provides statistics on the incoming images to aid designers of camera systems.

» The hardware 3A (H3A) module is designed to support the control loops for auto focus (AF), auto white
balance (AWB) and auto exposure (AE) by collecting metrics on the RAW image data from the image
sensor interface (ISIF).

1.2.1 Image Sensor Interface (ISIF)

The ISIF is responsible for accepting RAW (unprocessed) image/video data from a sensor (CMOS or

CCD). In addition, the ISIF can accept YCbCr video data in numerous formats, typically from so-called

video decoder devices. In the case of RAW inputs, the ISIF output requires additional image processing to

transform the RAW input image to the final processed image. This processing can be done in the image
pipe (IPIPE) and lens distortion correction (LDC). The ISIF is programmed via control and parameter
registers.

The ISIF module supports the following features:

e Conventional Bayer pattern, movie mode (for example, Panasonic/Sony), and Foveon sensor formats

« Various movie mode formats is provided via a data reformatter of ISIF, which transforms any specific
sensor formats to the Bayer format. The maximum line width supported by the reformatter is 4736
pixels.

* Image processing steps applicable to Foveon sensors are limited to color-dependent gain control and
black level offset control

* Progressive and interlaced sensors (hardware support for up to 2 fields and firmware support for
higher number of fields, typically 3-, 4-, and 5-field sensors)

* Generates HD/VD timing signals and field ID to an external timing generator, or can synchronize to the
external timing generator

» Up to 32K pixels (image size) in both the horizontal and vertical direction

e Up to 120 MHz sensor clock

* ITU-R BT.656/1120 standard format

e YCDbCr 422 format, either 8- or 16-bit with discrete H and VSYNC signals

» Up to 16-bit input

* Sensor Data linearization

» Color space conversion
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1.2.2

1.2.3

» Digital clamp with horizontal/vertical offset drift compensation

» Vertical Line defect correction based on a lookup table that contains defect position
* Programmable 2D-matrix Lens shading correction and offset control

» Color-dependent gain control and black level offset control

« Ability to control output to the SDRAM via an external write enable signal

e Down sampling via programmable culling patterns

e 12-bit to 8-bit DPCM compression

* 10-bit to 8-bit A-law compression

» Generating output to range 16-bits, 12-bits (12bit data pack allows for 33% saving in storage area),
and 8-bits wide (8-bits wide allows for 50% saving in storage area).

The Image Pipe Interface (IPIPEIF)

The IPIPEIF is data and sync signals interface module for ISIF and IPIPE. Data source of this module is
sensor parallel port, ISIF or SDRAM and the selected data is output to ISIF and IPIPE. This module also
outputs dark frame subtraction (two-way) data which is generated by subtracting SDRAM data from
sensor parallel port or ISIF data and vice versa. Depending on the functions performed, it may also
readjust the HD, VD, and PCLK timing to the IPIPE and/or ISIF input.

The IPIPEIF module supports the following features:

e Up to 16-bit sensor data input

» Dark-frame subtract of raw image stored in SDRAM from image coming from sensor parallel port or
ISIF

* 8-10, 8-12 DPCM decompression of 10-8, 12-8 DPCM compressed data from SDRAM

* Inverse ALAW decompression of RAW data from SDRAM

* (1,2,1) average filtering before horizontal decimation

e Horizontal decimation (downsizing) of input lines to <=2176 maximum required by the IPIPE
» Gain multiply for output data to IPIPE

» Simple defect correction to prevent a subtraction of defect pixel

e 8-bit, 12-bit unpacking of 8-bit, 12-bit packed SDRAM data

Image Pipe — Hardware Image Signal Processor (IPIPE)

The Image Pipe (IPIPE) is a programmable hardware image processing module that generates image
data in YCbCr-4:2:2 or YCbCr-4:2:0 formats from raw CCD/CMOS data. The IPIPE can also be configured
to operate in a resize-only mode, which allows YCbCr-4:2:2 or YCbCr-4:2:0 to be resized without
processing every module in the IPIPE.

The following features are supported by the IPIPE:

* 12-bit RAW data image processing or 16-bit YCbCr resizing

* RGB Bayer pattern for input color filter array; does not support complementary color pattern, stripe
pattern, nor Foveon sensors.

» Requires at least eight pixels for horizontal blanking and four lines for vertical blanking. In one shot
mode, 16 blanking lines after processing area are required.

» Maximum horizontal and vertical offset of IPIPE processing area from synchronous signal is 65534
* Maximum input and output widths up to 2176 pixels wide (1088 for RSZ[2]).
* Raw pass-through mode for images can be wider than 2176 pixels (up to 8190 pixels)

« Automatic mirroring of pixels/lines when edge processing is performed so that the width and height is
consistent throughout.

» Defect pixel correction using
— Lookup table method that contains row and column position of the pixel to be corrected
— On-the-fly adaptive method
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1.2.4

» 2-D horizontal /vertical noise reduction filter
» Line crawl noise removal through green-imbalance-correction (GIC)
» Offset and gain control for white balancing at each color component (WB).

» CFA interpolation for good quality CFA interpolation with reduced false color artifacts (CFA module).
CFA module also reduces aliasing caused by under sampling by Digital Anti Aliasing (DAA).

e Programmable RGB to RGB blending matrix (9 coefficients for the 3 x 3 matrix). (RGB2RGB module)

» Separate lookup tables for gamma correction on each of R, G and B components for display through
piece-wise linear interpolation approach.

* Another programmable RGB to RGB blending matrix after gamma correction

* Look-up table based method to convert RGB data to RGB data using 9x9x9 table and tetrahedral
interpolation.

« Programmable coefficients for RGB to YCbCr conversion

» Adjustable brightness and contrast tone through Global Brightness and Contrast Enhancement
module. (GBCE module)

» 4:4:4 data to 4:2:2 data conversion by chroma low-pass filtering and down sampling to Cb and Cr.
(4:4:4 to 4:2:2 module)

« Programmable look-up table for luminance edge enhancement. Adjustable brightness and contrast for
Y component (Edge Enhancer module)

» Color artifacts reduction using gain control and 2D median filter (CAR module)
» Faulty color suppression filter (CGS module)

* Programmable down or up-sampling filter for both horizontal and vertical directions with range from
1/16x to 16x, in which the filter outputs two images with different magnification simultaneously (Resizer
module)

e 4:2:2 to 4:2:0 conversion that can be done in the resizing block

» Different data formats [YCbCr (4:2:2 or 4:2:0), RGB (32bit/16bit), Raw data] are available while storing
data in the SDRAM from IPIPE

* Flipping image horizontally and/or vertically

* Programmable histogram engine (4 windows, 256 bins)

e Boxcar calculation (1/8 or 1/16 size in each direction).

e Boundary signal calculation (row and column summations)

Hardware 3A (H3A)

The H3A module is designed to support the control loops for auto focus, auto white balance, and auto
exposure by collecting metrics about the imaging/video data. The metrics are to adjust the various
parameters for processing the imaging/video data. There are two main blocks in the H3A module:

» Auto focus engine
* Auto exposure and auto white balance engine

The AF engine extracts and filters the red, green, and blue data from the input image/video data and
provides either the accumulation or peaks of the filtered output in a specified region. The specified region
is a two-dimensional block of data and is referred to as a paxel when used with the auto focus engine
(AF).

The AE/AWB engine accumulates the values and checks for saturated values in a sub-sampling of the
video data. When used with the AE/AWB, the two-dimensional block of data is referred to as a window.
Thus, other than referring them by different names, a paxel and a window are essentially the same thing.
However, the number, dimensions, and starting position of the AF paxels and the AE/AWB windows are
separately programmable.
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Auto Focus Engine Features

The following features are supported by the AF engine:

1.2.4.2

Peak mode in a paxel (a paxel is defined as a two dimensional block of pixels).
— Accumulates the maximum focus value of each line in a paxel
Accumulation/sum mode (instead of peak mode)

Accumulates horizontal and vertical focus value in a paxel

Focus value can be absolute value or square of the filter output

Up to 12 paxels in the horizontal direction and up to 12 paxels in the vertical direction with vertical
focus

Up to 36 paxels in the horizontal direction and up to 128 paxels in the vertical direction with horizontal
focus only

Programmable width and height for the paxel. All paxels in the frame will be of the same size.
Separate horizontal start for paxel and filtering

Programmable vertical/horizontal steps within a paxel (vertical steps for vertical FV, horizontal steps for
horizontal FV)

Horizontal FV uses parallel IIR filters configured in a dual-biquad configuration with individual
coefficients (2 filters with 11 coefficients each). The filters are intended to compute the
sharpness/peaks in the frame to focus on.

Auto Exposure and Auto White Balance Features

The following features are supported by the AE/AWB engine:

Accumulates clipped pixels along with all non-saturated pixels in each window per color
Accumulates the sum of squared pixels in each window per color

Minimum and maximum pixels values in each window per color

Up to 36 horizontal windows with sum + {sum of squares or min+max} output.

Up to 56 horizontal windows with sum output

Up to 128 vertical windows

Programmable width and height for the windows. All windows in the frame will be of same size.

Separate vertical start coordinate and height for a black row of paxels that is different than the
remaining color paxels

Programmable horizontal sampling points in a window
Programmable vertical sampling points in a window

1.25 Lens Distortion Correction (LDC)
The LDC module is designed to correct barrel distortion due to the camera lens. The following features are
supported by the LDC module:
* YCbCr 4:2:2/ 4:2:0 data format input/output for post-image-pipe correction
» Correct barrel distortion and pin-cushion distortion
» Radius-to-magnification-factor table to accommodate various distortion functions via programming
» Configurable center point and horizontal/vertical adjustment
e Same lookup table for Y, Cb and Cr
» 8-bit for YCbCr
» Bicubic interpolation for Y and bilinear interpolation for Cb/Cr
» Affine transformation for image warping, scaling, rotation
» Bayer-mode processing for chromatic aberration correction R and B correction only)
* Upto 16383 x 16383 image dimension
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1.3 Functional Block Diagram

Figure 3 shows a high-level functional block diagram of the VPFE functional blocks, along with the
different data flow paths. These data flow paths show how the various modules of the VPFE interact. The
ISIF can also read the data from SDRAM via the IPIPEIF. The input to the H3A is only RAW sensor image
data. The input to the IPIPE and LDC can be RAW or YCbCr video data.

Figure 3. Video Processing Front End (VPFE) Block Diagram and Data Flows
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1.4 Supported Use Case Statement

The VPFE supports image data acquisition from sensor and digital video sources in various
modes/formats. YCbCr sources have minimal image processing applied and can either be passed directly
to external memory/SDRAM or passed through the IPIPE’s resizer for scaling prior to writing to the
SDRAM. RAW image data modes (non-YCbCr sources) are supported by the statistics collection modules
(H3A, IPIPE’s histogram, IPIPE's boundary signal calculator) as well as full image pipe processing
functions, including resize.

The same processing options are supported when processing data sourced from the SDRAM. The
IPIPEIF module can also perform dark frame subtraction on data from the SDRAM.

1.5 Industry Standard(s) Compliance Statement
ITU-R BT.601/656/1120

SPRUGU5C-March 2009—-Revised June 2016 Video Processing Front End (VPFE) 37

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS

INSTRUMENTS
1/0 Interfacing www.ti.com
2 I/O Interfacing
2.1 Introduction
This section addresses the configuration of any external connections that the VPFE/ISP may have at the
interface of the device, including I/O signals lists, I/0O pin multiplexing, and protocol/data formats for typical
application(s).
The VPFE signals are shown in Table 1. Note that these signals can take on different meanings
depending on the specific interface chosen. All of the digital input signals below are multiplexed as GIO
signals at reset (not shown in Table 1), and some are also multiplexed as SPI3 and USB signals. Pin
multiplexing is controlled from the System Module level register PINMUXO0 (0x01C40000). The default
value of the PINMUXO register is 0x0, which indicates that all the VPFE-related pins in the register are
used for video input purpose after reset. However, it is suggested to configure the PINMUXO register to
the value OxXXXX0000, where X is don’t care, before any video capture. The following sections describe
each of the input interface scenarios supported.
Table 1. Interface Signals for Video Processing Front End
Pin Name Muxed With 1/0 Description
PCLK Input Pixel Clock
VD Gl094 Bidi V sync
HD GIO95 Bidi H sync
YIN7 GIO103/SPI3_SCLK Bidi C IN signal / C_DATA [15]
YING GI0102/SPI3_SDO Bidi C IN signal / C_DATA [14]
YIN5 GI0101/SPI3_SDENA[0 Bidi C IN signal / C_DATA [13]
YIN4 GIO100/SPI3_SDI3/SPI3_SDENA[1] Bidi C IN signal / C_DATA [12]
YIN3 GlO99 Bidi C IN signal / C_DATA [11]
YIN2 GlO9s Bidi C IN signal / C_DATA [10]
YIN1 GlO97 Bidi C IN signal / C_DATA [9]
YINO GlO96 Bidi C IN signal / C_DATA [8]
CIN7 Input C IN signal / C_DATA [7]
CING6 Input C IN signal / C_DATA [6]
CINS Input C IN signal / C_DATA [5]
CIN4 Input C IN signal / C_DATA [4]
CIN3 Input C IN signal / C_DATA [3]
CIN2 Input C IN signal / C_DATA [2]
CIN1 Input C IN signal / C_DATA [1]
CINO Input C IN signal / C_DATA [0]
C_WE_FIELD GIO93/CLKOUTO/USBDRVVBUS Bidi ccD I\Nrite Enable/Field ID
signal
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2.2 Signal Interface for Different Input Data Formats

The ISIF (VPFE interfacing module with external parallel port video input) interface signals are listed in
Table 4. The interface consists of a set of signals used to transfer raw sensor data from an imager to the
ISIF. Additionally, the ISIF can be configured to operate in a mode that adheres to the ITU-R
BT.601/656/1120 interface specification. The ITU-R BT.601/656/1120 specification provides a standard
method to transfer YCbCr-4:2:2 formatted video data. The ISIF supports 8 to 16-bit wide RAW data
signals and 8/16-bit YCDbCr signals as shown in Table 2.

Table 2. Data Input Formats

Sensor
Port Name (16-bit Raw) 16-bit YCbCr 8-bit YCbCr
YIN7 C_DATA15 Y7 Y7, Cb7, Cr7 (YCSWP =1)
YIN6 C_DATA14 Y6 Y6, Ch6, Cr6
YIN5 C_DATA13 Y5 Y5, Cb5, Cr5
YIN4 C_DATA12 Y4 Y4, Cb4, Cr4
YIN3 C_DATA11 Y3 Y3, Cbh3, Cr3
YIN2 C_DATA10 Y2 Y2, Chl, Cr,1
YIN1 C_DATA9 Y1 Y1,Chi, Crl
YINO C_DATA8 YO YO0, ChO, Cr0
CIN7 C_DATA7 Cb7,Cr7 Y7, Cb7, Cr7 (YCSWP =0)
CING C_DATA6 Ch6,Cr6 Y6, Ch6, Cr6
CIN5 C_DATA5 Cb5,Cr5 Y5, Cb5, Cr5
CIN4 C_DATA4 Cb4,Cr4 Y4, Cb4, Cr4
CIN3 C_DATA3 Ch3,Cr3 Y3, Cb3, Cr3
CIN2 C_DATA2 Cb2,Cr2 Y2, Cb2, Cr2
CIN1 C_DATA1 Cb1,Crl Y1, Chi, Crl
CINO C_DATAO Ch0,Cr0 YO0, ChO, Cr0

When the number of RAW data line is less than 16, data can be connected to the upper or lower lines of
C_DATA[15:0]. Lines not connected should be tied low. As shown in Table 3, the GWDI register should be
configured properly so that the MSB of the input is connected to the MSB of the 16-bit data bus in ISIF.

Table 3. RAW Data Connection

GWDI 16-bit Data Bus in ISIF
C_DATA[15:0]
C_DATA[14:0] & 0
C_DATA[13:0] & 00
C_DATA[12:0] & 000
C_DATA[11:0] & 0000
C_DATA[10:0] & 00000
C_DATA[9:0] & 000000
C_DATA[8:0] & 0000000
C_DATA[7:0] & 00000000

o

0 N O O b~ WDN B
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2.3 Typical ISIF Interface
The ISIF controls timing of the interface using the HD, VD, field ID, pixel clock, and write enable signals.
The ISIF can either provide HD, VD, and field ID signals to the sensor or it can use the HD, VD, and field
ID signals provided by the CCD imager. The pixel clock clocks data into the ISIF at a maximum rate of
120 MHz.
When the ISIF is configured to write data to SDRAM, the write enable signal allows an external device to
control which data to be written to the SDRAM. To enable the filed ID input, bit-5 of the MODESET.SWEN
register should be set to interlace mode. To enable the write enable signal, bit-7 of the
MODESET.CCDMD register should be set.
Note: Since the field ID and the write enable signal share the same PIN, only one of them can be
connected.
Table 4. ISIF Signal Interface
Name 110 Function
C_DATA[15:0] | Image data loaded from sensor. Bit width can be configured from 8 to 16 bits. The
polarity of the input image data can be inversed by setting the MODESET.DPOL bit.

C_VSYNC (VD) 1/0 VSYNC. Vertical sync signal. This signal can be configured as an input or an output by
setting MODESET.HDVDD bit. When configured as an input, the external sensor must
supply the VD signal. When configured as an output the ISIF will supply the VD signal
and VDW and LPFR registers must be configured. The polarity of VD can be inversed
by setting the MODESET.VDPOL bit.

C_HSYNC (HD) 1/0 HSYNC. Horizontal sync signal. This signal can be configured as an input or an output
by setting MODESET.HDVDD bit. When configured as an input, the external sensor
must supply the HD signal. When configured as an output the ISIF will supply the HD
signal and HDW and PPLN registers must be configured. The polarity of HD can be
inversed by setting the MODESET.HDPOL bit.

C_FIELD 1/0 Field identification signal. This signal can be configured as an input or an output by
setting MODESET.FIDD bit. When configured as an input, the external sensor must
supply the field identification signal. When configured as an output, the ISIF will supply
the field identification signal. When in input mode, the field ID can be configured to be
latched by the VD signal. The polarity of the field ID can be inversed by setting the
MODESET.FIPOL bit.

C_WEN | Write enable signal used to store valid frame data in SDRAM.

C_PCLK | Pixel clock. This signal is the pixel clock used to load image data into the ISIF. The
Clock controller can configure to trigger on the rising or falling edge of the PCLK signal
by setting the bit VPSS_CLK_CTRL.PCLK_INV in SYSTEM module registers. The
maximum pixel clock rate is 120 MHz.
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2.4 Timing Generator

The timing generator uses external sync signals (HD/VD) or provides internally generated timing signals to
an imager. The CPU can control width, polarity, and position of the internally generated signals. Figure 4
shows ISIF register settings for the frame setup. The shaded area indicates the size of the physical image
and the gray area indicates the valid data which can be written to the DDR/SDRAM. The vertical start
position for even and odd fields can be configured separately.

Figure 4. Frame Image format
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2.5 SDRAM RAW Data Storage

Data are stored to the lower bits of a 16-bit DDR/SDRAM word, or can be 8 bits or 12 bits packed. Raw
data to be stored can be right-shifted according to the value set at CCDW.

Table 5 shows the format where data are stored to the lower bits of a 16-bit word and also the format that
data are packed to 8 bits. The unused bits are filled with zeros.

Table 5. SDRAM RAW Data Format (1)

CCDW | SDR Upper Word Lower Word
Pack 5B (31) LSB(16) | MSB(15) LSB(0)
12-bit 0 0 0 Pixell 0 Pixel0
11-bit 1 0 0 Pixell 0 Pixel0
10-bit 2 0 Pixell 0 Pixel0
9-bit 3 0 Pixell 0 Pixel0
8-bit 4 0 Pixell 0 Pixel0
8-bit 4 2 Pixel3 Pixel2 Pixell Pixel0
pack
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Table 6 shows the format in which 12-bit data are packed.
Table 6. SDRAM RAW Data Format (2)
CCDW | SDR Upper Word Lower Word

Pack VisB(31) LSB(16) | MSB(15) LSB(0)

12-bit 0 1 Pixel2[7:0] Pixell Pixel0

pack Pixel5[3:0] \ Pixel4 Pixel3 Pixel2[11:8]

Pixel7 Pixel6 Pixel5[11:4]

2.6

The ISIF has an internal FIFO. The processed Data are transferred from the FIFO to the buffer logic in 32-
byte burst unit. The frequency of the SDRAM clock must be equal to or higher than the pixel clock. Data
are written to SDRAM only if DWEN in SYNCEN is set to “1.”

The output formatter can configure to any image format by using SDRAM line offset register, and offset
control registers. Figure 5 shows how to construct a frame format in SDRAM.

Figure 5. Frame Image Format Conversion
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ITU-R BT.656/ 1120 4:2:2 Parallel Interface

The ITU-R BT.656 signal interface, shown in ITU-R BT.656 (sometimes referred to as REC656), is a
specification that provides a method to transfer YCbCr-4:2:2 formatted, digital video data over an 8/10-bit
wide interface. Data and timing codes (data along with sync signals) are transferred over the same 8/10-
bit interface.

To enable ITU-R BT.656 mode, set R6560N in REC656IF register. When in ITU-R BT.656 mode, only the
data lines and clock signal are connected between the external device and the ISIF. A NTSC/PAL decoder
is an example of an external device that may be connected to the ITU-R BT.656 interface.

Data lines C7-CO are used for 8-bit YCbCr data and data lines Y1-YO, C7-CO are used for 10-bit YCbCr
data. The video timing signals, HD, VD, and FIELD, are generated internally by the ISIF.

Since the sync information is carried along with the data lines, there are no sync signal interfaces or ISIF
configuration setting to make, other than the start/end pixels and the line length and vertical frame size.
The signal interface is described in Table 7.
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Table 7. ITU-BT.656 Interface Signals
Name /0 Description
C_DATA[9:0] | Image Data. Mode set by REC6561F.R6560N bit.

« Bit width can be configured to either 8 or 10 bits (CCDCFG.BW656) bit.
« The polarity of the input image data can be reversed (MODESET.DPOL) bit
PCLK | Pixel clock. This signal is used to load the image data into the ISIF

« « The ISIF can be configured to capture on either the rising of falling edge of the PCLK signal by
setting the bit VPSS_CLK_CTRL.PCLK_INV in SYSTEM module registers

At the start and end of each video data block the device sends a unique timing reference code. The start
code is called the start of active video signal (SAV), and the end code is called the end of active video
signal (EAV). The SAV and EAV codes proceed and follow valid data as shown in Figure 6. HD, VD, and
FIELD are generated internally by the ISIF based on the SAV and EAV codes. The delay between the end
of the HD pulse and the start of valid data can be configured by setting SPH and the length of valid data
can be configured by setting LNH.

Both timing reference signals, SAV and EAV, consist of a four word sequence in the following format: FF
00 00 XY, where FF 00 00 are a set preamble and the fourth word defines the field identification, the state
of vertical field blanking, the state of horizontal line blanking, and error correction codes. The bit format of
the fourth word is shown in Table 8 and the definitions for bits, F, V, and H, are given in Figure 6. F, V,
and H are used in place of the usual horizontal sync, vertical sync, and blank timing control signals. Bits
P3, P2, P1, and PO are error correction bits for F, V, and H. The relationship between F, V, and H and the
error correction bits is given in Table 10. To enable error correction, set bit ECCFVH in REC656IF. The
ISIF will automatically detect and apply error correction when ECCFVH is enabled.

Figure 6. ITU-R BT.656 Signal Interface
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Table 8. Video Timing Reference Codes for SAV and EAV

Data Bit

Number First Word Second Word (00) Third Word (00) Fourth Word (XY)
7 (MSB) 1 0 0 1
6 1 0 0 F
5 1 0 0 v
4 1 0 0 H
3 1 0 0 P3
2 1 0 0 P2
1 1 0 0 P1
0 (LSB) 1 0 0 PO
The details of F, V, and H are given in Table 9 and Table 10. PO-P3 are the protection bits.
Table 9. F, V, H Signal Descriptions
Signal Value Command
. 0 Field 1
1 Field 2
v 0 0
1 Vertical blank
’ 0 SAV
1 EAV
Table 10. F, V, H Protection Bits
F Y H P3 P2 P1 PO
0 0 0 0 0 0 0
0 0 1 1 1 0 1
0 1 0 1 0 1 1
0 1 1 0 1 1 0
1 0 0 0 1 1 1
1 0 1 1 0 1 0
1 1 0 1 1 0 0
1 1 1 0 0 0 1

When operating in REC656 mode, data is stored in SDRAM according to the format shown in Figure 7.

Figure 7. BT.656 Mode Data Format in SDRAM
b31 b0

Pixel3 (Y1) Pixel2 (Cr0) Pixel1 (Y0) Pixel0 (Cb0)

For BT.1120, Data width is 16 bits and the registers would be configured as:
MODESET.INPMOD =1 .... YCbCrl6bit

REC6561F.R6560N =1 .... ITU-R BT.656 interface mode set
CCDCFG.BW656 =0 .... SYNC detection on C7-C0O
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2.7 Generic YCbCr Interface Configuration
The ISIF module can accept generic YCbCr-4:2:2 formatted digital video data over an 8/16 bit wide
interface. Note that the BT.656 specification is for 525-line and 625-line, digital component video signals in
compliance with BT.601.
2.7.1 Generic YCbCr Configuration Signal Interface
Table 11 shows the interface connections for the generic YCbCr interface.
Unlike the BT.656 mode, discrete HD, and VD signals are required. An NTSC/PAL decoder is an example
of an external device that may be connected to the YCbCr interface.
In 8-bit mode, data lines YIN[7:0] and CIN[7:0] can be used for input. When using an 8-bit interface, the
CIN[7:0] inputs are typically used. However, either set of data inputs can be used or, alternately, two
separate imagers can be physically connected (but only one can be active at any given time). A register
setting (CCDCFG . YCINSWP) determines which set of 8-bit inputs are active. Note that if only the lower 8
bits are used, an additional SPI can be supported in this mode without interference.
In 16-bit mode, data lines YIN[7:0] and CIN[7:0] are used for input with the Cr/Cb data multiplexed on the
CIN[7:0] signals. A register setting (CCDCFG. YCINSWP) can be used to swap the Y and Cr/Cb data lines.
Table 11. Interface Signals for Generic YCbCr Mode
Pin Name /0 Description
PCLK Input Pixel Clock
VD Bidi V sync
HD Bidi H sync
CIN7 Input C IN signal
CING6 Input C IN signal
CIN5 Input C IN signal
CIN4 Input C IN signal
CIN3 Input C IN signal
CIN2 Input C IN signal
CIN1 Input C IN signal
CINO Input C IN signal
YIN7 Bidi Y IN signal
YIN6 Bidi Y IN signal
YIN5 Bidi Y IN signal
YIN4 Bidi Y IN signal
YIN3 Bidi Y IN signal
YIN2 Bidi Y IN signal
YIN1 Bidi Y IN signal
YINO Bidi Y IN signal
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2.7.2 Generic YCbCr Configuration Signal Interface Description
The digital YCbCr interface supports either 8-bit or 16-bit devices. The signal interface is described in

Table 12.
Table 12. YCbCr Interface Signals
Name 1/0 Description
CCD[15:0] = | Image data. Mode set by INPMOD (not R6560N).
YI[7:0] / CI[7:0]
< Bit width can be can be configured between 8 and 16 bits BW656
* The polarity of the input image data can be reversed DPOL
« When 16-bit interface is used, the Y and C inputs can be swapped (YCINSWP)
« When 8-bit interface is used, either half of the bus can be connected (YCINSWP)
« When 8-hit interface is used, the position of the Y data can be set to either the even
or odd pixel (Y8POS)
VD 1/0 VSYNC. This vertical sync signal can be configured as an input or an output HDVDD.
« When configured as an input, the signal source must supply the VD signal
« When configured as an output, supplies the VD signal and the Vd width and lines per
frame must be configured (VDW, LPFR)
« The polarity of VD can be reversed. (VDPOL)
HD 110 HSYNC. This horizontal sync signal can be configured as an input or an output HDVDD.
« When configured as an input, the signal source must supply the HD signal
« When configured as an output, supplies the HD signal and the Hd width and pixels
per line must be configured (HDW, PPLN)
¢ The polarity of HD can be reversed (HDPOL)
C_WE_FIELD | Field identification signal (optional - CCDMD)
¢ Supplied by the external signal source
« Can be configured to be latched by the VD signal (FIDMD)
« The polarity of the field identification signal can be reversed FIPOL
PCLK | Pixel clock. This signal is used to load image data into the ISIF.

« The ISIF can be configured to capture on either the rising or falling edge of the PCLK
signal (PCLK_INV in SYSTEM module)

2.7.3 Generic YCbCr Configuration Protocol and Data Formats

In 8-bit mode, the position on the Y data in relation to Cr/Cb data can be configured by the register
setting:CCDCFG. Y8POS.

The byte ordering of data can be swapped by the register setting: CCDCFG . BSWD.

Table 13. DDR2/mDDR Controller Storage Format for YCbCr Processing

Upper Word Lower Word
SDRAM Address MSB(31) LSB(16) MSB(15) LSB(0)
N Y1 Cr0 YO Cb0
N+1 Y3 Cr2 Y2 Ch2
N+2 Y5 Crd Y4 Cbh4
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2.7.4

2.7.5

2.7.6

27.7

SPI and GIO Signal Multiplexing

The SPI3 peripheral and several GIOs may be made available to the system, depending on the pin usage
of the particular capture mode used by the VPFE. shows which pins are required by the VPFE for
particular image capture modes and which pins can be made available for use by the SPI3 peripheral
and/or extra GIOs. The PINMUXO register shown in must be programmed according to the appropriate
capture mode.

Y/C Data BUS Swap

There is an option to swap the upper and lower portion of the 16-bit YCbCr data bus
(ISIF.CCDCFG.YCINSWP). This will swap the luma and chroma samples in 16-bit YCbCr mode. This will
determine which half of the bus is used as the input source in 8-bit mode and can be used in 8-bit YCbCr
mode to support two separate YCbCr input ports.

WEN/FIELD Signal Selection

Since the field ID and the write enable signal share the same pin, only one of these external signals can
be connected. To enable the FIELD ID input, bit 7 of the ISIF.MODESET register should be set to
INTERLACE MODE. To enable the write enable (WEN) signal, bit 5 of the ISIF.MODESET register should
be set. These two bits should not be set concurrently or indeterminate results may occur.

Pin Mux 0 Register (PINMUXO0)

The PINMUXO register controls pin multiplexing for the VPFE pins. The pin mux 0 register (PINMUXO) is
shown in and described in the System Control Module chapter. The address for this register is
0x01C4:0000.
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3 Integration
This section describes how the VPFE/ISP subsystem is integrated into the device, including any
interactions it may have with other subsystems on the device.
3.1 Clocking, Reset and Power Management Scheme
3.1.1 Clocks
There are six clock domains in the VPFE.
Table 14. Clock Domains
Name Frequenc Description OB
q y p Frequency
MMR PLLO Used for clocking the memory-mapped register (MMR) port for the 121.5 MHz
SYSCLK4 control registers
DMA PLLO Used for clocking the DMA port for data transfers to and from the 121.5 MHz
SYSCLK4 SDRAM EMIF
VPSSCLK PLLO Used for clocking the VPFE module internal logic. Also used to 121.5/243
SYSCLK4 generate the IPIPEIF_PCLK MHz
PSYNCCLK PCLK PCLK synchronized with the VPFE MMR clock 121.5 MHz
PCLK The generic term PCLK in this document is an acronym for the pixel 120 MHz
clock. There are two separate sources for the PCLKs that clock the
pixels through the various VPFE modules
External PCLK - if the ISIF receives data from the parallel imager
input, then this is the external pixel clock (PCLK) driven by the input
imager
IPIPEIF_PCLK - the pixel clock output of the IPIPEIF (for clocking
data from SDRAM) generated from a divided down VPSSCLK
according to the IPIPEIF.CLKDIV register field.
Set the IPIPEIF.CFG1.CLKSEL to 1 in this case
Crystal Clock XTALCLK Crystal clock up to 48MHz
Note that there is an option to drive the VPBE module with the VPFE pixel clock (PCLK).
3.1.2 Resets
The VPFE module resets are tied to the device reset signals.
In addition, the VPSS modules can be reset by transitioning to the SyncReset state of the Power Sleep
Controller (PSC). Note that the VPSS has two module domains, the VPSSmstr processing domain and the
VPSSslv register interface.
3.1.3 Power Management
When powered, the VPFE modules utilize auto clock gating on a clock-by-clock basis to conserve
dynamic power during periods of inactivity. When the VPSS is not required for the application, its MMR
clocks (VPSSslv) and operating clocks (VPSSmstr) can be gated by the PSC to conserve dynamic power.
Additionally, when certain submodules within the VPFE are not required for the application mode, they can
be disabled by software by configuring the ISP.PCCR register appropriately.
3.2 Hardware Requests
The VPSS can generate the 25 interrupts/events shown in Table 15. However, only nine of them can be
sent to the ARM as interrupts and four of them can be sent to the EDMA as events. A mapping of which
events are sent to the ARM and EDMA can be configured in the ISP.INTSEL[1:3] and ISP.EVTSEL
registers respectively. The ISP.INTSTAT register can also be used to poll for events. More details on each
module’s events can be found in Table 15.
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Table 15. VPSS Events

Event
Number  Acronym Module  Description

0 ISIF_INTO ISIF Triggered after a programmable number of input lines for each frame(VDINTO)

1 ISIF_INT1 ISIF Triggered after a programmable number of input lines for each frame (VDINT1)

2 ISIF_INT2 ISIF Triggered after a programmable number of input lines for each frame (VDINT2)

3 LSC_INT ISIF LSC interrupt muxed by 2DLSCIRQEN register

4 IPIPE_INT_REG IPIPE Triggered when IPIPE register update is allowed

5 IPIPE_INT_LAST_PIX IPIPE Triggered when the last pixel of a frame comes into IPIPE for each frame

6 Reserved

7 IPIPE_INT_BSC IPIPE Triggered when boundary signal calculation is finished for each frame

8 IPIPE_INT_HST IPIPE Triggered when histogram processing is finished for each frame

9 IPIPEIF_INT IPIPEIF  Triggered at the start position of VSYNC from parallel input- interface or ISIF (can
be selected from IPIPEIF.CFG2.INTSRC bit)

10 AEW_INT H3A Triggered when auto exposure and auto white-balance processing is finished for
each frame

11 AF_INT H3A Triggered when auto focus processing is finished for each frame

12 Reserved

13 RSZ_INT_REG Resizer  Triggered when the resizer register update is allowed

14 RSZ_INT_LAST_PIX Resizer  Triggered when the last pixel of a frame comes into resizer for each frame

15 Reserved

16 RSZ_INT_CYC_RZA Resizer  Triggered when the number of lines programmed has been output of resizer-A for
each frame

17 RSZ_INT_CYC_RZB Resizer  Triggered when the number of lines programmed has been output of resizer-B for
each frame

18 Reserved

19 Reserved

20 OSD_INT OosD Triggered at the end of each frame read from SDRAM (for VPBE)

21 VENC_INT VENC Triggered at the rising edge of VSYNC (for VPBE)

22 RSZ_INT_EOFO Resizer  Triggered when writes to SDRAM(from both Resizer-A & Resizer-B) are finished for
each frame. If both RSZ.RZA_420 and RSZ.RZB_420 are 2, then the interrupt is
invalid.

23 RSZ_INT_EOF1 Resizer  Triggered when writes to SDRAM(from both Resizer-A & Resizer-B) are finished for
each frame. If both RSZ.RZA_420 and RSZ.RZB_420 are 0 or 1, then the interrupt
is invalid.

24 H3A_INT_EOF H3A Triggered at the same time as last process (AF or AEW) to finish for each frame
(triggered when both AF and AEW processes are done)

25 IPIPE_INT_EOF IPIPE Triggered when boxcar's write to SDRAM transfer is finished for each frame

26 LDC_INT_EOF LDC Triggered when LDC processing is finished for each frame

27 IPIPE_INT_DPC_INI IPIPE This is a request to initialize both defect pixel table bank #0 and bank #1.
Triggered when IPIPE.DPC_LUT_EN is 1 and the first valid pixel comes into IPIPE.
If defect pixel tables are not ready, Firmware has to initialize them.

28 PIPE_INT_DPC_ IPIPE This is a request to renewal defect pixel table bank #0.

RNEWO Triggered when the status of defect pixel table bank #0 changed to empty.

29 IPIPE_INT_DPC_ IPIPE This is a request to renewal defect pixel table bank #1.

RNEW1 Triggered when the status of defect pixel table bank #1 changed to empty.
3.21 Interrupt Requests

The nine interrupts selected in the ISP.INTSEL[1:3] registers are assigned to the ARM interrupt controller
as shown in Table 16.
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3.2.2

Table 16. ARM Interrupts - VPSS

INT Number Acronym

0 VPSSINTO
VPSSINT1
VPSSINT2
VPSSINT3
VPSSINT4
VPSSINT5
VPSSINT6
VPSSINT7
VPSSINT8

0w N o g b W NP

VPSSINTO, VPSSINT7 and VPSSINT8 are multiplexed with the other module interrupts (NSFINT (noise
filter) and IMXINT1 from IMCOP) in the system. The system level register, ARM_INTMUX, must be
configured to select VPSSINTO, 7 and 8 interrupts for use. Corresponding bit fields in the ARM_INTMUX
register are specified in Table 17.

Table 17. ARM_INTMUX Register (specified only VPSS interrupt mux)

- " Description for
Bits Field Name ARM_INTMUX Type Reset
31 INTO VPSS_INTO or PBIST R/W 0
0 = VPSS_INTO
1 = Reserved
26-15 Reserved
25 INT7 VPSS_INT7 or NSFINT R/W
0= VPSS_INT?
1 = NSFINT
24 INT8 VPSS_INT8 or IMXINT1 R/W 0
0=VPSS_INT8
1 =IMXINT1

EDMA Requests
The four events selected in the ISP.EVTSEL register are assigned to the EDMA as shown in Table 18.

Table 18. EDMA Events - VPSS

Event Number Binary Event Name
4 0000100 VPSSEVT1
5 0000101 VPSSEVT2
6 0000110 VPSSEVT3
7 0000111 VPSSEVT4

There are two primary reasons for using an EDMA event from the VPSS. The first is to trigger an EDMA
transfer of boundary signal vectors from the VPSS internal memory to external memory before they are
overwritten by the next frame. The second is to allow for an update of the module registers by using the
DMA scheme verses the direct CPU write. Normally, the ARM performs this function, but in some cases
the ARM can be tied up with other activities and the interrupt latency is critical when dealing with the
VPFE modules. Consider the following example: a still image is processed by the image pipe. Since an
8MP still image is too wide for a single pass through the image pipe, two passes are required. The image
pipe registers need to be altered as soon as each pass is complete. Tying an IPIPE event to the EDMA
allows instantaneous DMA of the new register settings for the subsequent passes.
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3.3 VPSS Top-Level Register Mapping Summary

Table 19 provides a summary of the VPSS top-level register mapping.

Table 19. VPFE Module Register Map

VPSS Registers Address Range Size
ISP System Registers 0x01C70000 0x01C700FF 256B
VPSS System Registers 0x01C70200 0x01C702FF 256B
Resizer Registers 0x01C70400 0x01C77FF 1KB
IPIPE Registers 0x01C70800 0x01C70FFF 2KB
ISIF Registers 0x01C71000 0x01C711FF 512B
IPIPEIF Registers 0x01C71200 0x01C712FF 256B
H3A Registers 0x01C71400 0x01C714FF 256B
LDC Registers 0x01C71600 0x01C717FF 512B
OSD Registers 0x01C71C00 0x01C71CFF 256B
VENC Registers 0x01C71E00 0x01C71FFF 512B

3.4 VPSS Embedded Memory Mapping Summary

In the VPSS module, there are a few modules which may require their corresponding look-up tables (LUT)
to be configured to the customer-specific values, and a few modules (histogram and BSC) output the

results in the internal memory of the VPSS. The address map for those LUTs and internal memories is

specified below.

Table 20. VPFE Embedded Memory Map

Embedded Memory Module Address Range Size
IPIPE_HST_TBO Histogram 0x01C72000 — 0x01C727FF 2KB
IPIPE_HST_TB1 Histogram 0x01C72800 — 0x01C72FFF 2KB
IPIPE_HST_TB2 Histogram 0x01C73000 — 0x01C737FF 2KB
IPIPE_HST_TB3 Histogram 0x01C73800 — 0x01C73FFF 2KB
IPIPE_BSC_TBO BSC 0x01C74000 — 0x01C75FFF 8KB
IPIPE_BSC_TB1 BSC 0x01C76000 — 0x01C77FFF 8KB
IPIPE_DPC_TBO Defect Pixel Correction 0x01C78000 — 0x01C781FF 512B
IPIPE_DPC_TB1 Defect Pixel Correction 0x01C78400 — 0x01C785FF 512B

IPIPE_YEE_TB Edge Enhancer 0x01C78800 — 0x01C78FFF 2KB
IPIPE_GBC_TB GBCE 0x01C79000 — 0x01C797FF 2KB
IPIPE_D3L_TBO 3D LUT 0x01C79800 — 0x01C79BFF 1KB
IPIPE_D3L_TB1 3D LUT 0x01C79CO00 — 0x01C79FFF 1KB
IPIPE_D3L_TB2 3D LUT 0x01C7A000 — 0x01C7A3FF 1KB
IPIPE_D3L_TB3 3D LUT 0x01C7A400 — 0x01C7A7FF 1KB
IPIPE_GAMR_TB Gamma Correction 0x01C7A800 — 0x01C7AFFF 2KB
IPIPE_GAMG_TB Gamma Correction 0x01C7B000 — 0x01C7B7FF 2KB
IPIPE_GAMB_TB Gamma Correction 0x01C7B800 — 0x01C7BFFF 2KB
ISIF_LIN_TBO ISIF Linearization 0x01C7CO000 — 0x01C7C1FF 512B
ISIF_LIN_TB1 ISIF Linearization 0x01C7C400 — 0x01C7C5FF 512B
LDC_LUT LDC 0x01C7F000 — 0x01C7F3FF 1KB
OSD_CLUT OSD (VPBE) 0x01C7F800 — 0x01C7FBFF 1KB
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These embedded memaories can be directly accessed by ARM through the configuration bus with
exceptions for the LDC and OSD modules. The access path for the look-up tables for the LDC and OSD
modules is controlled by the bit fields VPSS.VPBE_CLK_CTRL.LDC_CLK_SEL and
VPSS.VPBE_CLK_CTRL.OSD_CLK_SEL, respectively. When these bit fields are set to 1, ARM can
directly access the corresponding memories of the DC and OSD modules. Otherwise (by default), the
memories can be accessed by the corresponding module configuration registers.

The LDC.LDC_LUT_ADDR, LDC.LDC_LUT_WDATA & LDC.LDC_LUT_RDATA registers are for LDC
look-up table access and the OSD.CLUT_RAM_YCB & OSD.CLUT_RAM_CR registers are for OSD color
look-up table access.

3.5 VPFE/ISP Top-Level Signal Interaction
The ISIF_VSYNC signal drives the event-trigger input signal of all four PWM modules. The PWM can
configure the trigger to detect the rising or falling edge of the ISIF_VSYNC signal. This capability is
provided to allow the PWM module to be used as an ISIF timer.
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4 VPFE/ISP Functional Description

The VPFE block diagram is shown in Figure 8. Additional detailed block diagrams are shown in the
interface and image processing subsections.

Figure 8. Video Processing Front End (VPFE) Block Diagram

LUT Read for LSC

H3A

\ 4

IPIPEIF
Parallel R
Input ” } _
¢ Buffer DDR2/mDDR
_ Logic Controller
VPFE
= |nternal Bus I Processing Blocks

= DDR Read Bus [ statistics Collection Blocks
=== DDR Write Bus [ support/Infrastructure Blocks
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4.1 Image Sensor Interface (ISIF)

The image sensor interface (ISIF) module interfaces with external image sources as well as CCD sensors.
It supports both RAW Bayer data from CCD/CMOS sensors and processed YCbCr data from either a
CMOS sensor with integrated image processing or a video decoder interface. A high-level block diagram
of the ISIF module is shown in Figure 9.

Figure 9. Image Sensor Interface (ISIF) — Top Level Block Diagram

IPIPE
CCD/CMOS H3A
RAW —» RAW
Input processing Dat tout
ata outpu DDR2/mDDR
IPIPEIF — (ampling control | controller
YCbCr
processing | "] YCPCL

MODESET.INPMOD

41.1 ISIF Input Sampling
The ISIF module input sampling and formatting are shown in Figure 10.

There is an option to swap the upper and lower portion of the 16-bit YUV data bus (CCDCFG.YCINSWP).
This will swap the luma and chroma samples in 16-bit YUV mode and will determine which half of the bus
is used as the input source in 8-bit mode, and which can be used in 8-bit YUV mode to support two
separate YUV input ports. Since this bit affects both RAW and YUV input modes, CCDCFG.YCINSWP
should always be set to '0' in RAW input mode (MODESET.INPMOD = 0).

Figure 10. Image Sensor Interface - Input Formatting

u16 u16
CCD[15:0] %—4 CCDCFG.YCINSWP %

PCLK

41.2 ISIF Processing Data Flow
Figure 11 illustrates the raw data processing flow for the sensor interface.
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Figure 11. Sensor Interface (ISIF) — RAW Data Processing Flow
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41.3 Sensor Linearization

The sensor linearization module corrects the non-linear response of image sensors while capturing the
image. A lookup table is programmed with an offset value to add to the original pixel value based on the

original pixel value.

Linearization

Figure 12. Linearization Block Diagram

Linearization

Input (U16) . Output (U12)
. H— @ Clip |——
LUT 8
Clip |-—»| w/Linear | » << CORRSFT .
Interpolation Correction Value
LUTSCL
(U11Q10)
512

As shown in Figure 12 a scale factor is applied to the input prior to lookup.

scaled_input = (Linearization_in * LUTSCL + 512) >> 10
table_index = (scaled_input > 65535) ? 65535 : scaled_input
LUTSCL: Scale factor (U11Q10. Range: 0-1+1023/1024)

The lookup table is a sampling of the linearization correction curve based on calibration of the image
sensor. Intermediate values between sampling points are computed using linear interpolation (see

Figure 13).

Figure 13. Linearization Correction Curve

500

400

300

200

100

Correction Value

-100 -

60000

10000 20000 30000 40000 50000

Linearization Input

As shown in Table 21, the table has 192 entries, and the entire correction curve is divided into seven
regions. The regions for the darkest part and the brightest part of the response curve have dense

sampling.

Table 21. Linearization Lookup Table (LUT)

Region Number of Sample |\ 1 address
table_in[15:11] == 00000 32 table_in[10:6]
table_in[15:11] == 00001 table_in[10:9] + 32
table_in[15:12] == 0001 4 table_in[11:10] + 36
table_in[15:13] == 001 4 table_in[12:11] + 40
table_in[15:14] == 01 table_in[13:12] + 44
table_in[15:14] == 10 16 table_in[13:10] + 48
table_in[15:14] == 11 128 table_in[13:7] + 64
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The LUT entries are signed 10-bit data. After linear interpolation, the correction value is left-shifted by a
programmable amount (CORRSFT), and then added to the input. This is then converted to unsigned 12-
bit by right-shift, followed by clipping.

X0 = LUTJtable_index]

y0 = LUTJ[table_index + 1]

correction_value = ((1 - fraction) * x0O + fraction * y0) << CORRSFT

adjusted_value = (Linearization_in + correction_value + 8) >> 4

Linearization_out = (adjusted_value > 4095) ? 4095 :
((adjusted_value < 0) ? 0 : adjusted_value)

CORRSFT: Shift value (U3. Range: 0-6)

If the linearization module is disabled, then the upper 12 bits of U16 input are sent to the next block.

4.1.3.1 Linearization LUT Memories

The LUT of 192 entries has to be filled in two memory regions in the interleaved manner as shown in

Figure 14.
Figure 14. Linearization LUT memories
9 0
Address =0 Entry #0

1| Entry# x‘

2| Entry #2 0 Memory-0 0 0 Memory-1 0

3| Entry#3 Address=0| Entry#0 | Address=0| Entry#1

1 Entry #2 1 Entry #3
)
°
b ° °
° °
° °
190 | Entry #190
191 | Entry #191 94| Entry #188 94 | Entry #189
LUT 95| Entry #190 95| Entry #191
Table 22. LUT Memory Regions
Memory Region Address Range Description
ISIF_LIN_LUTO (Memory-0) 0x01C7C000 — 0x01C7C1FF ISIF Linearity Compensation LUT #0
ISIF_LIN_LUT1 (Memory-1) 0x01C7C400 — 0x01C7C5FF ISIF Linearity Compensation LUT #1
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4.1.4 Input Data Formatter

There are two functional blocks: input data formatter, and color space converter, which use two 4736 x 12
bits (corresponds to one line of maximum 4736 pixels with each pixel equal to 12 bits in size ) memories.
Only one of the functional blocks can be enabled in the flow at a given time as shown in Figure 12.

The data formatter block allows the ISIF to handle a wide variety of current and future readout schemes
other than Bayer format. Two line memories and a programmable address generator are used to translate
those patterns to that of a standard Bayer pattern (or any other pattern). This allows the back end
processing (noise filters, interpolation, histogram, 3A statistics) to remain unchanged.

The data formatter block also supports “divided input lines.” If an input line is divided into multiple lines
and fed to the ISIF, the formatter gathers the divided lines and organizes a single line. Up to four divided
lines can be supported.

The data formatter can split an input line into 1, 2, 3, or 4 output lines, or can combine the divided 1, 2, 3,
or 4 input lines into a single line. Figure 15 shows an example generating three output lines from an input
line with a new, internally generated HD signal. This HD signal then gates the downstream processing
rather than the original sensor HD signal. Details of how to configure the formatter are provided in the
following sections.

Figure 15. Splitting an Input Line Into Three Output Lines
Input O O output
P P
T

HD In TG HD Out
n_ - ) | -

Ex) Three Lines In a Line

Since the size of the line memories is 4736 x 12 bits, the following restrictions apply for the data formatter.
Split Lines

* The maximum number of pixels that can be supported in an output line if the input line is transformed
into one output line is 4736.

» The maximum number of pixels that can be supported in an output line if the input line is transformed
into two output lines is 2368.

» The maximum number of pixels that can be supported in an output line if the input line is transformed
into three output lines is 1578.

* The maximum number of pixels that can be supported in an output line if the input line is transformed
into four output lines is 1184.

Combine Lines

* The maximum number of pixels that can be supported in an output line if one input line is transformed
into an output line is 4736.

» The maximum number of pixels that can be supported in an output line if two input lines are
transformed into an output line is 2368.

» The maximum number of pixels that can be supported in an output line if three input lines are
transformed into an output line is 1578.

» The maximum number of pixels that can be supported in an output line if four input lines are
transformed into an output line is 1184.
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4.1.4.1 Formatter Area Settings

As shown in Figure 16 FMTSPH, FMTLNH, FMTSLV, and FMTLNV registers are used for the formatter
area settings.

Figure 16. Data Formatter Area Settings

I o, L

FMTSPH FMTLNH
7 "7
/ %
Valid Data Area FMTLNV

VD

v Y

Table 23 explains some of the registers for the area settings. The input line is input to the formatter, and
the output line is output from the formatter

Table 23. Formatter Area Setting Registers

Register Description

FMTSPH The first valid pixel of an input line

FMTLNH Valid length of an input line = FMTLNH+1

FMTSLV The first valid input line

FMTLNV The number of the valid input lines = FMTLNV+1

FMTRLEN The length of an output line

FMTHCNT HD interval for output lines
SPH The first pixel in an output line to be stored to SDRAM
LNH Number of pixels in an output line to be stored to SDRAM = LNH+1
SLV The line to start data storing to SDRAM. It is based on the input line count.
LNV The number of the output lines to be stored to SDRAM = LNV+1
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The number of pixels in an output line should be set to register FMTRLEN, and the HD output interval
should be set to register FMTHCNT. There is no need to set FMTHCNT while combining the multiple input
lines into a single line. Figure 17 shows the example to split an input line into two or three output lines.

Figure 17. Data Formatter Output Control

Line Memory 1
Line Memory 2
. FMTRLEN
1 ->2 Lines 1st Line 2nd Line
1->3 Lines FMTRI_'EN - .
1st Line 2nd Line 3rd Line
HD (Input) I-I
1 -> 2 Lines HD (Output) FMTHCNT

FMTRLEN
Data (Output) I I I I I I

1 -> 3 Lines HD (Output) FMTHCNT

FMTRLEN

Data (Output) I I I I I I I I

41.4.2 Formatter Programming

The data formatter derives its flexibility by supporting up to 16 different addresses and a program that can
contain up to 32 entries.

4.1.4.2.1 Address Pointer

There are 16 address pointer registers (FMTAPTRO0-15) which contain:

* LINE[1:0] : 2-bit line number to specify which output line it belongs to — 0, 1, 2, or 3. It's valid only for
the line splitting.

* INIT[12:0] : 13-bit initial address
Each of the address values is either auto-incremented by programmable value (register: FMTAINC) or

auto-decremented by the FMTAINC. This capability is the key for supporting a multitude of read-out
patterns, including dual-tap AFE modules.

4.1.4.2.2 Program

There are 32 program entry registers which contain:
* PGMxxEN : Program entry valid flag
*  PGMxxAPTR[2:0] : Specify the address pointer

* PGMxxUPDT: Address update (Increment or decrement)

Each of the program entries has a valid flag, so the formatter can also support images larger than the
memory limit (length: 4480) by not choosing some of the entries. The total program memory of 32 entries
is divided into either two or four SETs as shown below.

* Program memory of 16 entries each for odd and even lines — to split the line.

— SETO for even input line: Program entry 0-15
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— SET1 for odd input line: Program entry 16-3
» Program memory of eight entries for up to four input lines — to combine the lines
— SETO for 1st input line: Program entry 0-7
— SET1 for 2nd input line: Program entry 8-15
— SET2 for 3rd input line: Program entry 16-23
— SETS3 for 4th input line: Program entry 24-31

The number of program entries per SET must be specified by register FMTPLEN. Program entry should
be set from the lower registers within a SET. For instance, start from Program entry 16 for odd input lines.
The following examples show the programmability of the data formatter.

Figure 18. Conventional Read-Out Pattern

®1 Input Line — 1 Output Line as is
*FMTEN =1, FMTCBL = 0, LNUM = 0, FMTAINC = 0 (add/sub 1)
®ADDRO — 0th Line Initial Value 0, ADDR1-7 — Don't care (X)

)

SET0/1
Length =1

Line # | Init Value
0 0

XX [ X[ X[ X]|X]|X
XX [ X[ X|X]|X]|X

Address Pointers

N e - SET1 -
I EvenLine  Odd Line

Figure 19. Conventional Read-Out Pattern with Two-tap AFE

® 1 Input Line (4096) — 1 Output Line With Left and Right Read Out
® First Pixel, Last Pixel, First Pixel + 1, Last Pixel -1, and So On

®Input — 0, 4095, 1, 4094, 2, 403, 3, 4092, ................ , 2047, and 2048
* FMTEN = 1, FMTCBL = 0, LNUM = 0, FMTAINC = 0 (add/sub 1)
COULPUL — 0, 1,2, 3, cooeeeresseeeeeeeeeeeeesseee 4094, and 4095
Line # | Init Value [LADDRO+1 | [ ADDRO+1 |
0 0 [ ] . [ ]
cre B, B
X X
X X [ ] [ ]
X X [ ] [ x ]
X X —— ——
- - [ [
X X L x| L x ]
[ [ ]
Address Pointers . x ] [ x ]
N o - set1 - NN
I EvonLine  Odd Line NG
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Figure 20. Example of SONY VGA CCD Configuration
Input «— R |Gr|Gb| B[R [Gr|Gb| B | R |Gr|Gb| B
S R]er] N
Ideal Output - d
. |Gb|B
Memory Gb| B [Gb| B |Gb| B ..
0 1280 2560
R Gr Line Gb B Line
®lnput — 0, 1, 1280, 1281, 2, 3, 1282, 1283, ....ccvverrerreerrerrernernerennen and So On
C0utput — 0, 1,2, 3, i and So On
®FMTEN = 1, FMTCBL = 0, LNUM = 1, FMTAINC = 0 (add/sub 1)
® Note: 1280 in Input Line is Equal to 0 in 2nd Output Line
Line # | Init Value [ ADDRO+1 ] [LADDRO+1 ]
0 0 [LADDR1+1 ] [LADDR1+1 ]
SETO0/
[ ADDR1+1 ] [ ADDR1+1 ]
L 0 Length = 4
L - o
X X I [ |
X X [ ] I
z z i — o —
X X [ | I
X X [ [ |
Address Pointers —— ——
I s - seT1 - I
BN cvenLine  Odd Line [INEDGIEN
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Figure 21. Example of SONY VGA CCD Configuration with Two-tap AFE

®Input — 0, 2559, 1, 2558,1280, 1279, 1281, 1278, 2, 2557, 3, 2556,

®0utput — 0,1, 2, 3, ..o and So On
®*FMTEN =1, FMTCBL = 0, LNUM = 1, FMTAINC = 0 (add/sub 1)
®NOTE: 2559 In Input Line is Equal to 1279 In 2nd Output Line.

Line # | Init Value _
e e
| 7
1 0
0 1279 =
X X [_ADDR3-1_|
ammll
x | x x|
X X [ ]
[ |
Address Pointers [ x ]
I 1 -
I ven Line Odd Line

SET1 -
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Figure 22. Example of Matsushita VGA CCD Configuration

Input <«— Gb

Line
Memory

® Input — 2, 859, 1716, 3, 860, 1717,

® Qutput — 2, 3, 4, 5,
Are Not Read From Sensor)

R Gr R Gr R Gr
2
Gb| Gb .
\
R G ?r R Gr

X Depends on 3/4/5
MP Sensor -> 858
for 5 MP

«— R|Gr|R[Gr/e®e| R [Gr Gy B |Go| B |#®e|Gs| B R [Gr| R [Gr/eee| R [Gr

0

X

2X

3X

R Gr Line

Gb B Line

and So On
and So On (Outputs 0, 1, 858

®FMTEN =1, FMTCBL = 0, LNUM = 2, FMTAINC = 0 (add/sub 1)

®NOTE: 858 In Input is Equal to 0 In 2nd Output Line and 2 X 858 In Input is 0 In
3rd Output Line

Line # | Init Value
0 2
1 1
2 0
X X
X X
X X
X X
X X

Address Pointers

ADDRO+1

ADDR1+1

ADDR2+1

X131 <] 3% <[] ><||>< || ><{[><[[ > [ ><|[><

Y

SETO0/1

Length =

SETO -
Even Line

3

SET1 -
Odd Line

R Gr Line

ADDRO+1

ADDR1+1

ADDR2+1

XX X[[D<]|3<[[D<| <[ ><{[>< | ><[[>< || <[> |[><
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Figure 23. 12 Example of Matsushita VGA CCD Configuration with Two-tap AFE

®Input — 2, 2572, 859, 1714, 1716, 857, 3, 2571, 860, 1713, 1717, 856, ................. and So
On
®0utput — 2, 3,4, 5, o and So On

®*FMTEN =1, FMTCBL = 0, LNUM = 2, FMTAINC = 0 (add/sub 1)
®NOTE: 858 In Input is Equal to 0 in 2nd Output Line and 2 x 858 in Input is 0 in 3rd

Output Line.
Line # | Init Value ADDRO0+1 ADDRO0+1
ADDR1-1 ADDR1-1
ADDRO| 0 2 ADDE2+1 ADDR2+1
ADDR1| 2 855 ADDR3-1 Longt o 6 ADDR3-1
ADDR2| 1 1 ADDR4+1 ADDR4+1
ADDR5-1 ADDR5-1
ADDR3| 1 856 X X
ADDR4| 2 0 X X
ADDR5| 0 857 X X
X X
ADDR6| X X X X
ADDR7| X X X X
X X
Address Pointers X X
X SETO - SET1 - X
X Even Line Odd Line X

4.1.4.2.3 Combine the Divided Input Lines

The formatter can gather the divided input lines and organize a single line. Figure 24 shows an example
generating a single output line from three input lines, and masking the two out of three HD input pulses.

Figure 24. Combine Three Input Lines Into a Single Line

Input O O output
— 00— __o—
: 5

HD In HD Out

JL_1 N

Ex) An Input Line is
Divided Into 3 Lines

The following examples show the register setting.

SPRUGU5C—-March 2009-Revised June 2016 Video Processing Front End (VPFE)

Submit Documentation Feedback
Copyright © 2009-2016, Texas Instruments Incorporated

65


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGU5C

13 TEXAS
INSTRUMENTS

VPFE/ISP Functional Description www.ti.com

Figure 25. Example of Combining Three Input Lines Into a Single Line
1st Line 2nd Line 3rd Line

787

Line «— | B [Gb| B |Gb : oee

Memo
i 2303

® Multiple Input Lines Combine Into One Output Line (use 3 Input Lines to 1 Output in This Example)
®Input — 4, 5,10, 11, ........ 2,3,8,9,..... 0,1,6,7, ........ (3 Lines Read From Sensor)

®Output —> 0,1,2, 3, ..o (1 Line Output)

®FMTEN =1, FMTCBL =1, LNUM = 2, FMTAINC = 5 (add/sub 6); SETs Recycled Based on LNUM

ADDR4+6 | SETO - SET2 - | ADDRO0+6
ADDR546 | Oth Line 2nd Line | ADDR1+6
Line # | Init Value X X
X 0 X X
X X
X 1 X X
X 2 X X
X 4
X ADDR2+6 SETO0/1/2 X SET3 -
> ADDR3+6 Length =1 X 3rd Line -
X X X X Don't Use
Based On
X X X X LNUM
X X
Address Pointers X X
X SET1 - X
X 1st Line X

The detailed register settings for the example shown in Figure 25 and described in Table 24.

Table 24. Register Settings

Data Formatter Registers

Name Value Description
FMTEN 1 Formatter enable
FMTCBL 1 Combine input lines
FMTAINC 5 Address increment = FMTAINC+1 = 6
FMTSPH 20 The first valid pixel of a divided line
FMTLNH 767 Valid length of a divided line = FMTLNH+1 = 768
FMTSLV 16 The first valid divided line
FMTLNV 4589 The number of the valid divided lines = FMTLNV+1 = 4590
FMTRLEN 2304 The length of an organized line = (FMTLNH+1) x (LNUM+1) = 2304
LNUM 2 Split/Combine line number = LNUM+1 = 3
FMTPLENO 1 Number of PGM entries for SETO = FMTPLENO+1 = 2
FMTPLEN1 1 Number of PGM entries for SET1 = FMTPLEN1+1 = 2
FMTPLEN2 1 Number of PGM entries for SET2 = FMTPLEN2+1 = 2
FMTAPTRO 0 Address Pointer 0, INIT=0
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Table 24. Register Settings (continued)

Data Formatter Registers

Name Value Description

FMTAPTR1 1 Address Pointer 1, INIT=1

FMTAPTR2 2 Address Pointer 2, INIT=2

FMTAPTR3 3 Address Pointer 3, INIT=3

FMTAPTR4 4 Address Pointer 4, INIT=4

FMTAPTR5 5 Address Pointer 5, INIT=5

PGMOEN 1 Program 0 Valid flag

PGM1EN 1 Program 1 Valid flag

PGMSEN 1 Program 8 Valid flag

PGM9EN 1 Program 9 Valid flag

PGM16EN 1 Program 16 Valid flag

PGM17EN 1 Program 17 Valid flag

PGMOUPDT&APTR 4 Program 0 Address pointer = ADDR4+6

PGM1UPDT&APTR 5 Program 1 Address pointer = ADDR5+6

PGM8UPDT&APTR 2 Program 8 Address pointer = ADDR2+6

PGMOUPDT&APTR 3 Program 9 Address pointer = ADDR3+6

PGM16UPDT&APTR 0 Program 16 Address pointer = ADDRO+6

PGM17UPDT&APTR 1 Program 17 Address pointer = ADDR1+6

Registers Common to the ISIF

SPH 0 The first pixel in an organized line to be stored to SDRAM

LNH 2303 Number of pixels in an organized line to be stored to SDRAM = LNH+1 =
2304 (e.g., LNH = FMTRLEN -1))

SLV 19 The line to start data storing to SDRAM. It's based on the divided line
count. (e.g., SLV = FMTSLV + (LNUM+1) = 19 ))

LNV 1529 The number of the organized lines to be stored to SDRAM = LNV+1 =

1530 (e.g., LNV = (FMTLNV+1) + (ILC+1) -1 = 1529 ))

Figure 26. Example of SONY CCD Configuration

® Multiple Input Lines Combine Into One Output Line (use 3 Input Lines to 1 Output in This Example)
®lnput — 2,5, 8, ........ 1,4,7, ... 0,3,6, ... (3 Lines Read From Sensor)

®Output > 0,1,2,3, ..o (1 Line Output)

®FMTEN =1, FMTCBL =1, LNUM = 2, FMTAINC = 2 (add/sub 3); SETs Recycled Based on LNUM

ADDRO+3 | SETO - SET2 - | ADDR2+3
X Oth Line 2nd Line X
Line # | Init Value X X
X 2 X X
X X
X 0 X X
X X
ADDR1+3 SETO0/1/2 X SET3 -
X - X Length = 1 X 3rd Line -
X X Don't Use
i s Based On
X X X X LNUM
X X
Address Pointers X X
X SET1 - X
X 1st Line X
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