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Summary

Display Controller Features List
¢ Video Input from Decoder Interface
— Supports 27 MHz BT.656 input

— Supports 54,108 MHz BT.656 byte-interleaved
input

— Supports 4 BT.656 play back input in frame
interleaved or field interleaved format

— Supports 4 BT.1120 play back input with FPGA
— Motion Box (MD) on all display channels
e Supports 1080p HDTV and VGA Display

— Horizontal size: 640 ~ 1920, Vertical size:
480 ~ 1080

— Max. pixel clock: 174 MHz (if MCLK > 166 MHz)

— Vertical Refresh frequency: Flexible, can be
programmed as 50 or 60 Hz

— Flexible output interface, Analog VGA (HD15),
Digital VGA (DVI) and HDMI (V1.2)

— Capable of displaying up to 33 Channels in one
screen, logo, live video or playback combined

— User selectable Weave/2D/3D de-interlacing
method for video quality enhancement

— Up / down scaler for arbitrary windows size

— Three layers of OSG overlay with High-color
(16 bit) bit map

— Play back channel input can be used as an
external OSG layer

— OSD display layer for title and channel ID

— Single Box Display for highlighting and Mouse /
Cursor Overlay

e System clock at 108MHz, Memory clock 166 - 180
MHz

¢ |2C and parallel MCU host interface

Recording Controller Features List

o High flexibility record output function

— Real time / non real time field interleaved, frame
interleaved output

—  Priority recording

—  Multi-mode output controlled by user
o High flexibility SPOT output function

—  Four individual output

— Full / Half / CIF display with OSD

— Automatic switching

o Random sequence recording (Table recording)
function

o Motion Detector & Channel ID Encoding / Decoding
e Embedded font-RAM for color OSD

o Split border and background color setting

o Four privacy windows on every channel

o Four SPOT with flexible channel arrangement
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Ordering Information

PART PART PACKAGE

NUMBER MARKING (Pb-free)
TW2880P-BC2-GR (Note 1) TW2880P PKBC2-GR 676 Pin BGA
TW2880N-BC2-GR (Note 1) TW2880N PKBC2-GR 676 Pin BGA

NOTE:
1. These Intersil Pb-free WLCSP and BGA packaged products employ special Pb-free material sets; molding compounds/die
attach materials and SnAgCu - el solder ball terminals, which are RoHS compliant and compatible with both SnPb and
Pb-free soldering operations. Intersil Pb-free WLCSP and BGA packaged products are MSL classified at Pb-free peak reflow
temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J STD-020.
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Background and Channel BOUNUANY........cccceiciriciricircsecscess e ssssesssssssssessse s s e e sssesssnesssnssssnesssnessnnsssnssssnssssnesssnsssnsennn 133
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De-interlace Mode Selection Register 1 — OX400.......ccccccremrrmrrirnnisessissnsssesse s sssessessssssssssesssssssssssssssssees 147

Error Buffer Base Low Byte Register — OX401 ........ooooicercerrmrseessessrsseesssssssssssssssssssssssssssssssssssssssssssssssssssssses 147

Error Buffer Base Middle Byte Register — OX402...........ccoorrnmrnmnnmnnsnnnnnnnssss s s ssssns 147

Error Buffer Base High Byte Register — OX403 ... iiciicerrerrsserscser s e ssse s s snesssne s se e s e s s ssesssnesssnssssnessnes 148

Height of one Field in Buffer Register low byte — OX404 ........ s ee s 148

Height of one Field in Buffer Register high byte — OX405.........cccooiirnrnrninn s 148

Width of one Field in Buffer Register low byte — OX4086..........ccocrvimrirrnmrnmrnmrsssss s 148

Width of one Field in Buffer Register high byte — OX407 ... 148

3D De-interlace ditbO Register — OX408 ... riciricircirrcerrce s ssser s e s s s s sae s s e e s e e s snesssnesssnesssnessnnensn 148

3D De-interlace ditb4 Register — OX409 ... s s 148

3D De-interlace dith8 Register — OXAOA ... s s s 149

3D De-interlace ditb12 Register — OX40B ... s 149

3D De-interlace dith16 Register — OX4O0C.......o i ssser s s s s s sne s se e s e s sne s s snesssn e s e e e ssanenen 149

3D De-interlace dith24 Register — OX40D ... iiciiicircier s s s e s e e s e s s sne s se e s e e s sne s s snessne s s e essnnensn 149

3D De-interlace ditb32 Register — OX4OE........ s s s 149

3D De-interlace ditb48 Register — OX4OF ... s s 149

3D De-interlace afm_yfO2_thd Register — OX410 ... e s e s sne s se e s e e ssnne s 149

3D De-interlace afm_yfO02_h_thd Register — OX411........o e e s ne s e s e e 149

3D De-interlace afm_yfO1_thd Register — OX412.........o i 149

3D De-interlace afm_yfO1_h_thd Register — OX413........oeocrccmrcrcrrrssrses s sses s s ssse s s ssne s e ss e ssnesseens 149

3D De-interlace 32 Caption Threshold Register — OX414 ......... i e 150

Up-scale Control REZISter — OXAAS ... e sse s s sse s se e s se s s se s sne s ne s e e s e e s s ne e s sne e e me e e snenannn 150

Up-scale Background Color — OXAAG ..........ccooroerrmrnmrmrnmsnesess s ssssss s sss s sssssssssssssssssssassssssssssssssssssssssssns 150

Up-scale Horizontal Factor low byte Register — OX4AT ... s 150

Up-scale Horizontal Factor high byte Register — OX418 .......... e 151

Up-scale Vertical Factor low byte Register — OX419........ s ser s s s e s sme s nesnes 151

Up-scale Vertical Factor high byte Register — OX41A ... s 151

Up-scale Horizontal Start low byte Register — OX4AB..........ccooooiirnrnrnrnmrnrss s 151
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Up-scale Horizontal Start high byte Register — OX41C......... e sanes 151
Up-scale Vertical Start low byte Register — OX41AD........coiccrcciircrree s s se s s snesnnes 152
Up-scale Vertical Start high byte Register — OX41E...........o i sses s s s sssssssssssssnes 152
Up-scale Output Width low byte Register — OX4LAF......... i sses s sssssnssssssssssnes 152
Up-scale Output Width high byte Register — OX420........cccoociceiircmrrerrir s sne s s ssnes 152
Up-scale Output Height low byte Register — OX421 .......... e sn e s s ssnes 152
Up-scale Output Height high byte Register — OX422.........o i ssnes 152
Up-scale X Boundary Width Register — OX423 ... ssss s ssssssssssssssssssssssssssssses 153
Up-scale Y Boundary Width Register — OX424 ... et se e s sn s s snesnnas 153
Up-scale Panorama / Water Glass Control Register — OX425.........occivrerrimrnessnnnsesssnsssssesssessssssesssessnsssees 153
Up-scale Horizontal Center Scale Factor low byte Register — OX426 .........ccccvrirrmrnmsnsmssesssnsssssesssssssssens 153
Up-scale Horizontal Center Scale Factor high byte Register — OX427........ccvvrevremrnsnsmnsesssnssssssesssssssssses 154
2D De-interlace Control Register — OX428.........o o rciirciiriessssses s s s s sae s e s e s sne s e s sessnessesssesnns 154
2D De-interlace Threshold 1 Register — OX429 ... iircirscrir e sse s s s s s sne s e s s e ssnessessnssnns 154
2D De-interlace Threshold 2 RegiSter — OX42A ... ceirrrsmiserseessrssss s ssss s s ssssssssssssssssssssssssssssssssssnns 154
2D De-interlace Threshold 3 Register — OX42B ........cooioeirricrinmnnirsrrss s ssssssessssssssssssssssnns 154
2D De-interlace Threshold 4 RegisSter — OX42C .......cooirirrcnirserircisseessess s sse s s s s saessesssesssesseessessnsssssssssnns 154
2D De-interlace Threshold 5 Register — OX42D ... s s s e s e ssnessnsssesnns 154
2D De-interlace Threshold 6 Register — OX42E..........ccuceereesmrrersesssmsssessessssssssssssssssssessssssssssssssssssssssssssssssnns 154
3D De-interlace Control Register — OX42F ... s s s s 154
3D De-interlace Threshold 1 Register — OX430 ......ccorririeiiirrmrer s s s see s s ssesssessesssessnsssessssssnessenan 155
3D De-interlace Threshold 2 Register — OX43 1 ... icicriircrrer s sae s s e s sne s s snessenan 155
Upscaler Option REGIStEr — OX432.......ccciceiierrrrseesnssssseessssssssssessssssssssesssssssssssssssssssssessssssssssessssssssssesssssnsssnes 155
Single Box 4 to 7 Register — 0X440 to OX46B...........ccoorrrrrs s 155
Mouse Base Address Low Byte Register — OX46C..........oririnircmineesissnssesssessssseessessssssesssesssssssssssssnsssees 155
Mouse Base Address Middle Byte Register — OX46D..........cccuceivremrrennisssinsssses s s ssesssessssssssssessssssns 155
Mouse Base Address High Byte Register — OX46E...........cccuociceirermrsesssssnssessssssssssssssssssssssssssssssssssssssssssses 155
Mouse Update Enable Register — OX46F..........ccoiirnnsss s s 156
Mouse INdeX REGISLEr = OXAT0.....cueiiecireriercirseesses s see st s s e e s s sse s sae s e s ne s sne s e s ae s e e e se s ene s e e e seesnesnessesnneannn 156
Window 32 Vertical Position Register Low Byte — OX472.........irccrcnnsircrnessessssessses e sssessesssessnessenas 156
Window 32 Horizontal Position Register Low Byte — OX473 ... rccrcrnnincrnessesseseesses e ssessesssessnessenas 156
Window 32 Vertical Size Register LOW Byte — OX474 ... s s 156
Window 32 Horizontal Size Register Low Byte — OX475 ... 157
Window 32 Vertical and Horizontal Position Register High Byte — OX476.........ccccccrevmrccerrcesnsenscsenscnennns 157
Window 32 Vertical and Horizontal Size Register High Byte — OX477 .......ricrcvmrcrnrcesrcesssesscseeseneees 157
Window 32 Enable ReZIiSter — OXATE......... s s 157
Display MISC. Control Register — OX480........ccceorimrimrnmrnmrnrssssss s s s ss s s s s s snssnsns 158
VerTical Sync Delay and Boundary Width Register — OX481..........ricrrcircsmrcserrre s sneas 158
Boundrary Red Color Intensity Register — OX482.......... s s e s ne s e snes 158
Boundrary Green Color Intensity Register — OX483..........c i 159
Boundrary Blue Color Intensity Register — OX484 ... s 159
Horizontal Upscale Factor Low Byte Register — OX485........cocicircrircimncerrcesssse e s e s e s s e ss e sssnesssnesnes 159
Horizontal Upscale Factor High Byte Register — OX486.........cccoviriirrcrmrcerrcesrne s cee s s e sssnesssnesssnesnes 159
Vertical Upscale Factor Low Byte Register — OX487 ... s s s 159
Vertical Upscale Factor High Byte Register — OX488 ... 159
Position Upscale Enable Register — OX489 ... i s s s e s s e s s sne s e s e s s snesssnesssnssssnesnes 160
OSD Blink Rate Register — OXA8A ... eircircsirrcess e sssse s see s e e s sse s s sse s s sne s e e s s e e s sne s e nessnessnnessnnessnssssnesnnen 160
Motion Box Cursor Vertical Position Register — OX48B.........cccooiirirnmrnmrnmrnmnnssss s ssssnns 160
Motion Box Out Boundary Red Color Register — OX493 ... s ssens 160
Motion Box Out Boundary Green Color Register — OX494 ... ee s 160
Motion Box Out Boundary Blue Color Register — OX495......... e sssess e s sess e sssnesssnssssessnes 160
Motion Box Inner Boundary Red Color Register — OX496 ... ssnsssssnens 161
Motion Box Inner Boundary Green Color Register — OX497 ........cccvvinrinnmnnnnnssssssssssss s sssenns 161
Motion Box Inner Boundary Blue Color Register — OX498.......... i ssessssesssnesssnssssessnes 161
Motion Box Mask Red Color Register — OX499........ i s e s sns s e s e s sse s s sne s snessnesnes 161
Motion Box Mask Green Color Register — OX4OA ... s ssnsns 161
Motion Box Mask Blue Color Register — OX49B.........cccooiirrmrnmrnmsrssssssssss s s ssssssssssssssssns 161
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Motion Box Plane Red Color Register — OX4OC ... vceircereeiessrssee s s sssssss s sssesssessessssssssssssssssssssssssnsssns 161
Motion Box Plane Green Color Register — OX49D.........cccoiceiccinincmssessesssssee s sesssessessssssssssesssssssssssssnssnes 162
Motion Box Plane Blue Color Register — OX4OE.........ccooeiiircmrnmnsmsnnssessssssssssssssssssssssssssssssssssssssssssssssssssssses 162
Horizontal Start Low Byte RegisSter — OX4AQD .......cocvecremrirrnmrsesssrssssseessssssssssssssssssssssssssssssssssssssssssssssssssssnes 162
Horizontal Start High Byte Register — OX4AL ... s see s ss s s e s e s s ne s e e s e ssnesnnns 162
Vertical Start Low Byte RegiSter — OX4A2........ e ssse s s s sssses e ssse s e s sessnsssssssssnsssnesssssnssanes 162
Vertical Start High Byte Register — OX4AS........ i ssss s ssss s s sssssssssssssassssssssssassssssssssassnes 162
rti WNAOW REGISTEr — OXAAL ... s s s s e s s sas s sne s s s s sns s s s ae s s e s s ssansan e s s s sanssnessnsnnnsnns 162
Vertical Total Adjust Mode Register — OX4AD ... s s sse s s s sne s e e s sne s e e s e ssnssnnes 163
Vertical Total from Input Video Low Byte Register — OX4AB........cccocreirrmrrersnnsnmssesssnssssssessssssssssessssssssssns 163
Vertical Total from Input Video High Byte Register — OX4AT ... oicreiincmssemssmsnssssessssssssssesssssssssssssssssssssnes 163
Vertical Total after Adjustment Byte Register — OX4AS8........o i iecrrrrnmnserressr s ssn s ssnes 163
Vertical Total after Adjustment High Register — OX4A9 ... rcerircirrerer s s see s ssnessnes 163
Boundary Enable REZIStEr — OXAAA ... rccrecrer e s ssessee s s s ssne s ssaessne s e s ae s s e s e ssnsssnessessnsssnessessnssnnes 164
PS2 Mouse Control Register — OXABA4...........coocieerniersmrneessssssssesssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssnsssnes 164
PS2 Mouse Write Data Register — OX4BS5 ... s s ssn s s s ssnss s sssssanes 164
PS2 Mouse Write Data Register 1 — OX4BG6 ..........oorcrcrririireesissr s s s sesse s s see s e ssssssnessessssssesssessnsssns 164
PS2 Mouse Write Data ReZISter 2— OX4B7 ......oiirciirrercissesssis e s s s sns s s s sse s e ssnsssnesssssnssssessessnsssns 164
PS2 Mouse Write Data Register 3— OX4BS8........ccooircrreernrrrrrseessrsssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnes 164
PS2 Mouse Write Data Register 4— OX4BO ... s s 165
PS2 Interrupt REZIStEr— OXABA ... ettt s s s sn e st s e ae s sn e s ae s ae s e e se s ne s e e e e e ne s neeae s nnennnen 165
External OSD Control Register— OX4BB..........oo et se e e s s 165
External OSD Alpha RegiSter— OX4BC ........ccciocieersmrrsmreessrssssseessssssssssessssssssssssssssssssssssssssssssessssssssssesssssssssnes 165
External OSD Color R Register— OX4BD ... s s s s ss s s sns 165
External OSD Color G Register— OX4BE...........coiiircireriessenseesses s ssee s s ssessnessessse s s e s e ssnssssessessnsssnes e ssnsssns 166
External OSD Color B Register— OX4BF .........o st s e s se e s s e s s e s e e se s sanes 166
Interrupt Mask ReZIStEr— OX4CO0 ......cccuecrrerrrrrrrseessnssssssesssssssssssssssssssssssssssssssssssssssssssessssssssssessnessssssesssnsnssnes 166
Interrupt Status Register— OXACL.........c s s 166
Frame Rate Control Debug Register— OX4C2........ocorerercirerrir e s s seese s s sse s e ssnsssnessessnssseessessnsssns 167
Misc Control REZISTEr — OXAC3 ... ettt s e s sn e st seae s sn e e e s ae s e e se s ne s an e e se e s ne s e e aesnnennnen 167
Boundary Enable ReZIStEr 2 — OX4CA ...t s e s s e s sn e s s e s sa e s ne s n e ae s ne s e e s e s ne s ans 168
Image control Register — OX4CE.........co i 168
Peak Control Register — OX4DO0 ... s s s s s s s 168
Digital R Gain RegISter — OXADA ... ierceeicerrsr e s e s e s s e s s sse s s sne s se e s e e s se e s snesene s e e e s snessanessnnessneessnesnnnn 169
Digital G Gain Register — OXADB ...t s e s s s s n e s e e s e s an e s ne e e me e nennns 169
Digital B Gain ReGIStEr — OXADC ..o s s s s s s s s s s 169
R OffSet REZISTEr — OXADD .......cooieiiririrrre s s s s s s s s s e ae e s e s an s 169
G Offset REZIStEr — OXADE......... s s e s se e s e s ae s n e s s e e s ae e e ae s e ne e sn e s s anessnneesneessnnsnnnn 169
B Offset RegISter — OXADF ... et s e s s s s se e s se s ae e s ene s ne s e e s e e s an e e sneeesnnennnesnnnn 169
Boundary Channel Enable Register 1 — OX4FO ... s s s ss s ssnsns 170
Boundary Channel Enable Register 2 — OX4F ... ns 170
Boundary Channel Enable Register 3 — OX4F2......... e nr s s e s ne s e 170
Boundary Channel Enable Register 4 — OX4F3 ... et sse s ne s e 170
Frame Rate Control Enable Register 1 — OX4F4.......... s 170
Frame Rate Control Enable Register 2 — OX4FS........ s 170
Frame Rate Control Enable Register 3 — OX4FG......... s s e ssse s e sssse s ee s e e s e sssnesssnssssnessnes 170
Frame Rate Control Enable RegIStEr 4 — OXAFT ... cerecseessess e s s e s sne s see s e s ssesssnesssnesssnesnes 171
Red Color for No Video Channel — OX4FS8 ... iiccirererssssesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssnnes 171
Green Color for No Video Channel — OX4F9 ... irccirciercsssesssessssssessesssssssssssssssssssssssssssssssssssssssssssssssssnns 171
Blue Color for No Video Channel — OXAFA ........ s s s e 171
Horizontal Total Register 1 — OX500.........coi s s e s e s e s s s sne s e s e e s sne e s sne e s sme s snnnnnn 171
Horizontal Total Register 2 — OXBOL.......cc oo s s s 171
Vertical Total Register 1 — OXB02 .........coeirerrrrrrrese e s s s s s s s s s s s s sas s s sansnsanans 172
Vertical Total Register 2 — OXBO03 ... iiiiiicirierrcer st s e s s e e s e s e s se s s sne s sn e s e e s se e sme s n e e e e e ae e s nnensnn s 172
Horizontal Display End Register 1 — OXB5O04.......... it se s ses s e e s ssesssnssssnessee s sessssesssnssssnssssnesnnes 172
Horizontal Display End Register 2 — OXB05.........ccioiimrimrrrrrsss s s ss s s s 172
Vertical Display End Register 1 — OXB06 .........cccccrerrrcrereresessss s ss s ssss s sssssssssssssssssssssssssasssssnsns 172
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Vertical Display ENd RegISter 2 — OXB07 ......coceiieeircerrercersessisssssssesses s sssessesssssssssssssssssssssssssssssssssssssssassnnes 172
Horizontal Sync Starting position Register — OX508.........cooriiirnrrnrrrre e s s sanes 173
Vertical Sync Starting position Register — OX509.......cccirmrnrrsnnesrrsrssssssssss s s sssssssssssssasssees 173
Horizontal Sync Width Register — OXBOA ... s e s an s sn e s s s s sanes 173
Vertical Sync Width Register — OX50B.........ccoceiirrmirrrr s s sne s e s sne s e e s e s 173
SBOXO0 Control ReGISter — OXBOC........ccceiiireiirerisissrsseessessesssessesssesssessesssessnsssssssssssssssssssssnssssesssssnssnessessasssnes 173
SBOX Line Width Control Register 1 — OX5AL.......oiceiiircmrierrrsssssesssnssssses s ssssssss s sssssssssssssssssssssssssssssesssens 174
SBOX Line Width Control Register 2 — OX5A2........oiceeiirmisrsrrnssesssnssssses s s ssessss s ssssssssssssssssssssssssssssnsns 174
SBOXO0 HL Control Register 1 — OX513......cciceiirerrerrescsrsesses e sssesses s sssesses s e sssesssssssssassssssssssnsssnssssssassnnes 175
SBOXO0 HL Control Register 2 — OX514..........oocecirccreriescssseeses s s ssesses e ssnssses s s sssssssssssssnsssssssssnssssssssssassnnes 175
SBOXO0 HR Control Register 1 — OXBAB.......ccccceicerrmrserrsrssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 175
SBOXO0 HR Control RegISter 2 — OXBAC......ccociiirirrrerrnssssssessssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 175
SBOXO0 VT Control Register 1 — OXB523........ooiceiirirerressrsseesessssssesses s ssssssess s ssssssesssssssssssssssssnssssssssssasssnes 175
SBOXO0 VT Control ReGISter 2 — OXB24 ... ecercrrercercrssesses e s e s s s sns s s e ssne s e s sessns s e e snssnessnes e ssnssnnes 175
SBOXO0 VB Control Register 1 — OXD2B .......cccccerimrrmrserssmsssnssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 175
SBOXO0 VB Control Register 2 — OXB2C.......cccocerrmrrmrserrsrssessnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 175
BOX Boundary Color R byte — OXB533........ o eiciririrrersceessesssse s ssssssss s ssessse s s e s ssnesssnessne s s essansssnssssnssssnesnnes 175
BOX Boundary Color G byte — OXB34......... e s e ses s see e s s s s s s s s s ne s e e s e s snessne s e senessnes 175
BOX Boundary Color B byte — OXB535......cccccieerrcmrrerrsmrsmsseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnes 176
BOX Plane Color R byte — OX536........ccccrnmrimrnmmmrmssssss s s s s s s s s s sas s sassasssssansassansnnsns 176
BOX Plane Color G DY — OXB537 .....uciiciecricirisersssessseessseessseesssessssesssnssssnsssssssssssssnssssnssssnessssssssnessnssssnssssnnsanes 176
BOX Plane Color B byte — OXB38.........orciiiiriiirisrsssessssesssessssessssssssssssssessssesssssssnssssnsssssessssssssssssnssssnssssnesnes 176
Screen Background Color R byte — OX539.......cccieiimrimrnmssesssssnsseessssssssssssssssssssssssssssssssssssssssssssssssssssssessenns 176
Screen Background Color G byte — OXB3A ... s s 176
Screen Background Color B byte — OXB3B.......ccccccceriierrsimisirisnesssesssseesssessssssssnessssesssssssssssssssssnsssssssssssssnssssnnes 176
MOUSEO Horizontal Position Register 1 — OXB3C ......coccviriiicrinircrnseeses s s ssee s ssssssesssessssssesssessnsssns 176
MOUSEO Horizontal Position Register 2 — OX53D ......ccccvrrrmrserrsmssrsssessssssssssssssssssssssssssssssssssssssssssssssssssssnes 176
MOUSEQ Vertical Position Register 1 — OXB3E ... 176
MOUSEDOQ Vertical Position Register 2 — OXB3F ... sssse e s sse s e s e s s e sssnesssnesssnessnes 177
MOUSE1 Horizontal Position Register 1 — OX540 ......cccccriiriiircrreesesss s s s ssesessssssesssessssssessssssnsssnes 177
MOUSE1 Horizontal Position Register 2 — OXB41 ...t s e s s e e s e ssnessnes 177
MOUSE1 Vertical Position Register 1 — OX542.........cocirinss s s 177
MOUSEZ1 Vertical Position Register 2 — OX543.......c i ns 177
MOUSE Control REGISTEr — OXB44 ... e s e s s sne s e e s e s se s s sne s ne s e e s e e s an e s snn e e me s nnennnns 177
Mouse Background Color R byte — OX545 ... iicircrrccrrcisrcsr s s e e e s s s s s sne s se e s e s sse s s snessnessnnesnes 178
Mouse Background Color G byte — OXB46..........cocrierimrmrnmrerrss s s ss s s san s 178
Mouse Background Color B byte — OXB47 ... s s ss s ssss s sssan s 178
Mouse Foreground Color R byte — OX548 ... ser s s s e s e s ne s sne s me s nnennes 178
Mouse Foreground Color G byte — OX549 ... s s s s s e s s ae s sne s e ne s nnennns 178
Mouse Foreground Color B byte — OXB4A ... s s s s s ss s s 178
Display Mode Control ReZISter — OXB4B..........ccociiernrimrrrerr s s s s 178
Mouse RAM Address Register — OXBAC ........ooriciririrciercie st s s s e s ses s e s s e s s sse s s sne s se e s e e s sae s s snesssnesssnensnes 179
Mouse RAM Data RegiSter — OXB4D ... ceerse e s s s s s sne s se e s e s s s e s s snesesne s ne s e e s sneessneessnesesnesanes 179
Mouse Register Update Enable Register — OXB4E...........cccooiiirnrnnnsrrnsrs s 179
Mouse RAM Write Enable Register — OXBAF ... 179
MD BOX Control Register O — OXB550 .....cccceiciriiiriiirierscseessessssessssesssnessseesssessssesssnesssnsssssesssssssnssssnssssnssssnessnes 179
MD BOX Line Width Control Register 0 — OX560........ccccceeeieciriririrrrcserscesrse s e sssse s see s e s s ssesssnesssnesssnesnes 180
MD BOX O Horizontal Left Position Register 1 — OX568..........cccoorvrimrnmrnmrnessnsssss s s 180
MD BOX O Horizontal Left Position Register 2 — OX569........ccccoeririmrnmrnmrsssnssssss s s 181
MD BOX O Vertical Top Position Register 1 — OX588..........o i sse s e s e snesnes 181
MD BOX O Vertical Top Position Register 2 — OX589 ... s sns s e s 181
MD BOX O Horizontal Size Register 1 — OXBAS8........coc i ssssssssnsnnsns 181
MD BOX O Horizontal Size Register 2 — OXBA9 ..o s s s s ssss s s s sssssnsns 181
MD BOX O Vertical Size Register 1 — OXBC8.........irirrcircirrcnrrserss s s sse s s s sssss s se e s e s s sseessnssssnssssnessnes 181
MD BOX O Vertical Size Register 2 — OXBCO......oo st ser s e s sns s s sns s e s e s s saeessnesssnesssnesnnes 182
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0SG Bitmap Buffer Source Window 1 Vertical Size Low Byte — OX12E ........ccocomrccimicrrcimrcsenrceesseesseennes 283
0SG Bitmap Buffer Source Window 1 Vertical Size High Byte — OXA2F ........cocoriecrrcerccmrcenrcerneeesennnes 283
0SG Bitmap Buffer Source Window 1 Horizontal Size Low Byte — OX130 ......cccccvecmrierrsmrsmssessrssssssesssnnnns 283
0SG Bitmap Buffer Source Window 1 Horizontal Size High Byte — OxA31 .......ccccocriiirnnnmnnennnnnnssessnnens 283
0OSG Bitmap Buffer Target Window Vertical Start Low Byte — OXA32........ccccrcimrccimicrrcnemrcesssessseesseesnes 283
0SG Bitmap Buffer Target Window Vertical Start High Byte — OXA133......cocoiciircirrcrrcrerr s 284
0SG Bitmap Buffer Target Window Horizontal Start Low Byte — OX134 ........ccccvecmrierrsmrsmssesssnsssnssessnnnns 284
0SG Bitmap Buffer Target Window Horizontal Start High Byte — OX135 .......ccccoerinirnnnnnnnnsnssnssessessnnens 284
0SG Bitmap Buffer Source Window 2 Vertical Start Low Byte — OX136.......cccccviimriirnimrssnrcsenssensssennanes 284
0SG Bitmap Buffer Source Window 2 Vertical Start High Byte — OX137......ccocorreemrirrccmrcnenrceesceeessennnes 284
0SG Bitmap Buffer Source Window 2 Horizontal Start Low Byte — OX138.......ccccccvimrnmrsmnsesssnsssnssesssnnns 284
Bitmap Buffer Source Window 2 Horizontal Start High Byte — OX139........cccvvrinirnnnnsnnnsnssssssesennns 285
OSG Host Write Data Port — OXA3BA ... ss s sss s s s s sss s s ssas s e s s ssmssse s s ssansnnsssnsnas 285
0OSG Bitmap Buffer Start Address Low Byte — OXA3B.........ccooiiiicirrcirrerr e srssessse s ses s e s e s ssnssssnssnes 285
OSG Bitmap Buffer Start Address Middle Byte — OXA3C........cccvvrimrnmrnmrnmsnnnsssssss s s ssess 285
OSG Bitmap Buffer Start Address High Byte — OXA3D......ccccooiirimrnmrnmrnsnsssess s s s s sneas 285
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OSG FORMAT CONEIOl — OXATE ....c.cieierercsesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnssnsssssnnsn 286
0SG Bitmap Buffer Start Address High Byte — OXA3D........cccoceiiercimiccnrercsnrsesses s sse s sse s e s ssnsssnsssesnns 286
0SG Window 1 Vertical Start in Bitmap Buffer Low Byte — OX144..........ccoecrirrsmrnmrsennsnssesssesssssssssssssnsnns 286
0SG Window 1 Vertical Start in Bitmap Buffer High Byte — OX145.........ccoocivmriminmnsesssnnsesssessssssssssesssnsnns 286
0SG Window 1 Horizontal Start in Bitmap Buffer Low Byte — OX146.........cccceeirrmrsercsnssnssenssessssssesssnnnns 286
0SG Window 1 Horizontal Start in Bitmap Buffer High Byte — OX147 ........criirccerieresnssnsseessesssesseesennns 287
0SG Window 1 Vertical Size LOW Byte — OXA48 ........ccooeiirrnmrsmrrssnssssssssssnsssssssssssssssssssssssssssssssssssssssssssssnns 287
0SG Window 1 Vertical Size High Byte — OX149........cooieiercrcresessessessessesse s ssessessessessessessssssssessssssssesneas 287
0SG Window 1 Horizontal Size LOW Byte — OXL4A.........rccrccrercesseesesessssssses s ssnsssessessnssssssssssnsssssssssnns 287
0SG Window 1 Horizontal Size High Byte — OXA4B........coorocrcirircrrcecrcrs s sss s s sse e ssnessnsssnnnns 287
0SG Window 1 Vertical Start On Screen Low Byte — OXL4C........ccovrmrcemrsmrsmssnsssnsssssssssssssssssssssssssssssssnsnns 287
0SG Window 1 Vertical Start On Screen High Byte — OX14D ........ccoccervmrsmrrmssnnssmsssssesssssssssssssssssssssssssnsns 287
0SG Window 1 Horizontal Start On Screen Low Byte — OX14E .........cccvcrevirrmrcrcsnnssssesssssseessessesssessesssennns 288
0SG Window 1 Horizontal Start On Screen High Byte — OX14F .........rcrccrrrcsrrrrres e ses e sesssesnns 288
0SG Window 2 Vertical Start in Bitmap Buffer Low Byte — OXA50.......cccccvrcmrnemrsmrsmssesssnsssssssssssssssssssssnsnns 288
0SG Window 2 Vertical Start in Bitmap Buffer High Byte — OXA51........ccccccmiimrsminmssenssnssesssessssssssssssssnsnes 288
0SG Window 2 Horizontal Start in Bitmap Buffer Low Byte — OX152........cccccucreirnmnsernnnnsesssesssesseessesssennns 288
0SG Window 2 Horizontal Start in Bitmap Buffer High Byte — OX153........ccccceirrcriencnnsnnsesssescensseessenns 288
0SG Window 2 Vertical Size LOW Byte — OXA54 .......ccciceicresmrsemseesnssssssesssssssssssssssssssssssssssssssssssssssssssssssssnns 289
0SG Window 2 Vertical Size High Byte — OXAD5........ccccociiiiirrerncrcnesssssssesssses s s s e s ssessessessesssssesssssessens 289
0SG Window 2 Horizontal Size LOW Byte — OXA56........ccccceeirrmrieriirrersesssessssssesssssnsssesssssssssssssssssssssssssssnns 289
0SG Window 2 Horizontal Size High Byte — OXL57 .....ccccicreiirccrircirseesess s sessessssssessessssssssssesssessssssnsssssnns 289
0SG Window 2 Vertical Start On Screen Low Byte — OXABS8........cccccvemrrerrsmrsmssemssnsssessesssssssssssssssssssssssssssnns 289
0SG Window 2 Vertical Start On Screen High Byte — OX159........cccvririnnnnnnnnnnnsssssssss s 289
0SG Window 2 Horizontal Start On Screen Low Byte — OXABA ........occivrerirrmnrcrsnensnnsessssseesses e sssessesssesnns 290
0SG Window 2 Horizontal Start On Screen High Byte — OXA5B........cccceerrrmriercninnnnsesssesseessessesssessesssennns 290
OSG Overwrite Color2 LOW Byte — OXABC ......ccccieerrerrsmrseessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 290
0SG Overwrite Color2 High Byte — OXABD ..o s s sas s s 290
0SG Overwrite Color3 Low Byte — OXASE.........ccicciieriiirrrcrssnsseesses s ssnessess e sssesessssssnsssessssssnsssssssessnssssessssnns 290
0SG Overwrite Color3 High Byte — OXABF ... s s s s sne s s sne s e s sne s e e sn e 290
0SG Overwrite Colord Low Byte — OXAB0 ......ccccvcerierenirrerienersssessessssssssssesssessssssesssssssssssssssssssssssssessnsssssssssnns 291
0SG Overwrite Colord High Byte — OXAGBL ... s s s s s 291
OSG Vertical Blank Register — OXLB2.........cccoorrriiimrrrersrs s s ss s s s ss s sassas e s 291
0OSG Display Window 3 Control Register — OXA6B3..........ooreiirirrrcirrse s s e ssse s sse s seesssessssesssnssssnessnes 291
OSG Alpha Blending Register — OXAG4 ... rcciiciricirrcesser s e s e s s s s s sss s se e s e s s ssesssnessne s s e e ssnesssnssssnesnnes 292
0SG Alpha Blending Color Low Byte Register — OXA6B5..........ccociirmrnmrnmrnmsmrssssssse s s s 292
0SG Alpha Blending Color High Byte Register — OXAB6..........ccoorrmrmrrmrnmsnmrsssssssess s s s 292
0OSG Alpha Blending Color Low Byte Register — OXAB7 .......ccccceeeiereimicisiserscsensssessssessssessssssssessssssssnssssnsssnes 292
0SG Alpha Blending Color High Byte Register — OXABS8..........cocricricircrrrcerrcessse e s see s e s e sssnssssnesnes 293
0SG Blinking Foregound Color Low Byte Register — OX169 ... 293
0SG Blinking Foreground Color High Byte Register — OXABA.........cccoornrrrnmsnmsnmsnssss s 293
0OSG Display Window 1 Enable Register — OXABB.........cccocciriirrcremrcirrcrrres s sse e ssse s sne s seessseesssesssnssssnessnes 293
OSG Display Window 2 Enable Register — OXABC .......cccoricircrmrcrirrcersssessssssseesssesssssssssessssssssesssnssssnssssnsssnes 293
OSG Display Window 3 Enable Register — OXABD..........ccocroririrmrnesssssss s s s sneas 293
OSG Display Window 1 and 2 Select Register — OXABE ... 294
0OSG Display Window 3 Select Register — OXAGF.......... i ssse s s e s e s sne s snesnes 294
0SG Window 3 Vertical Start in Bitmap Buffer Low Byte — OXA70.......cccccriimrirmrccimirerrsserscessssesssessseesnes 294
0SG Window 3 Vertical Start in Bitmap Buffer High Byte — OXLA71........cccvviirinnrnnersnrnssse s 294
0SG Window 3 Horizontal Start in Bitmap Buffer Low Byte — OXA72........cccooivrirnnnnnnsnnsssssesse s 294
0SG Window 3 Horizontal Start in Bitmap Buffer High Byte — OX173.......ccriricirrcrrcerrcenrcee s e sennnes 295
0SG Window 3 Vertical Size LOW Byte — OXAT4 ...ttt s ser s eessse s sse s ne s es s se s snesssnesssnennnes 295
0SG Window 3 Vertical Size High Byte — OXAT75........coo i s s 295
0SG Window 3 Horizontal Size LOW Byte — OXAT76.......ccccocerimrmrnmrnereressessssssss s ss s ss s sssssssssssssess 295
0SG Window 3 Horizontal Size High Byte — OXAT77 ...t rese e ssse s ne s es s se s sse s snesssmesnes 295
0SG Window 3 Vertical Start On Screen Low Byte — OXA78........omicrrcrrccrrcerrcees e ses e s snesssnesnes 295
0SG Window 3 Vertical Start On Screen High Byte — OXA79.......ccociirnrnmrnmrnmsnssssssss s 295
0SG Window 3 Horizontal Start On Screen Low Byte — OXA7A......ccccoorvrnrnmrnmsssssssssssessssss s sssssneas 296
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0SG Window 3 Horizontal Start On Screen High Byte — OXA7B.......ccccuveeirrmrsesssnssssssesssesssessesssssssessesssssnns 296

OSG ThreShOId L — OXATC .....ecveierereresessssessssessssssssssssssssssssss s ssssssssssssssssnssssssssssssssssssssnssssnnssnssnssnsnnssnsnnss 296

OSG ThreShold 2 — OXLATD ...cc.coccieeereeceessessesessessessessessessessessessessessessessessessessessessessessessessessessesssssessessssssssensens 296

OSG FORMAT CONEIOl = OXATE ....cueieeceeecsessessessessessessessesssssssssssssssssssssssssssssssssssssssssesssssssssssessssssssssnssnssssssees 296

OSG FORMAT CONEIOl = OXATF ....ceeieieresesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnnss 297

OSG Original Vertical Size for Window 1 Low Byte— OXACO.......c.ccocrrmrnmssmssmssmssmssmssssssssssssssssssssssssssssssssssess 297

0SG Original Vertical Size for Window 1 High Byte — OXACL........cccoecmivmrsmrsmssnmssnssssssesssssssssssssssssssssssssnsnns 297

OSG Original Horizontal Size for Window 1 Low Byte— OXAC2.........ccccvvmrnmrrmsnemssmssssssssssssssssssssssssssssssssnsnns 297

OSG Original Horizontal Size for Window 1 High Byte — OXAC3........ccccviinmmnmnnmsnmssnssnsssssnssssssssssssssssssssssnss 297

0SG Bitmap Buffer Horizontal Size LOW Byte — OXACC........cccccvrerrmrsmrsmssmssmssmssnsssssssssssssssssssssssssssssssssssssssssess 297

0SG Bitmap Buffer Horizontal Size High Byte — OXACD .......ccccrimrmrrmssmnssnssnsssssssssssssssssssssssssssssssssssssssssnns 298

0SG Bitmap Buffer Start Address LOW Byte — OXACE ..........cccuoceinmrnmmnmssnnssnsssssssssssssssssssssssssssssssssssssssssssssnns 298

0SG Bitmap Buffer Start Address Middle Byte — OXACF ... s ssnsseas 298

0SG Bitmap Buffer Start Address High Byte — OXADO.........ccccrrerrmrsmrsmssmssmssmsssssssssssssssssssssssssssssssssssssssssssess 298

L0151 I {0 T g L] o] P}V - 1 o 299
T LT T 299
Lo 11 = 299
oYY =Y Lo I g T2 (U TSN IR o - SR 299
0 4 299
1 = 300

D 1T o E= Y 0] {03 F= 14 o Yo S 301
(04 =TT 0 1= I VT T3 = PSR 301

[0 0 F= 10141 B g T {0 301

[0 T2 1 ==Y o 1] 0 U= 302

THHE AR RS A RS Re RS AeeReeReeAeeREeReeReeReeReeReeae e e eae e e e e e e eaneneanane 302

B 27N Y | T o3 1 o T S 302
Font and Picture SRAM ... .o e s e aes e e s e e s e 302

[ 1] o V=] ¥ 1 PSS 303

L ET =415 (=T €= = o] - 305
L=yt L= = D T=T=T o g o) o o 307
OSD CoNntrol REZIStEr — OXA80 ......ccceiieriirieirerierseessesesessaesses s e s sse s e s e e s snesse s e e s sae s e e ssessae s e e esessnessnessessnessnessnnnns 307

OSD Mode ReZISter — OXA8L ........oooircirciircirrsee s s e s e s s sse s s see s e e s e e s aesesn e s e e e s ae e s aesesne s snessnnessnneasnesssnesnnn 307

OSD Font Size RegiSter — OXA82......coc oo s s n e s 308

OSD Channel Number Horizontal Position Low Byte Register — OXA83 .........cccccovrirvrnrnnsnnnnnnnnsnssnsnnens 309

OSD Channel Number Horizontal Position High Byte Register — Ox184..........cccvccricercvrrcsenrcsensseessseennes 309

OSD Channel Number Vertical Position Low Byte Register — OXA85..........cccciivmrccrncrrccnrcsensces s ceennes 309

OSD Channel Number Horizontal Position High Byte Register — OXA86..........c.ccocrvrrrnmrnnsnnnnnnnesnesnennns 309

OSD Channel Picture Horizontal Position Low Byte Register — OXA87 ........cccvvrvrirrrrsnnnnnnnssssnssessnsenens 309

OSD Channel Picture Horizontal Position High Byte Register — OX188 ........ccccooieerrvrrccrrcrnrcses s 309

OSD Channel Picture Vertical Position Low Byte Register — OXA89........cccocvirirrrccirrcnncrnrcessces s eeesnes 309

OSD Channel Picture Horizontal Position High Byte Register — OXA8A ... 310

OSD Time and Date Horizontal Position Low Byte Register — OXA8B..........ccccooririmnirinnnssnssssn s 310

OSD Time and Date Horizontal Position High Byte Register — OXA8C ........ccccocvmrccrrcrrccnrcsenrces s sseennes 310

OSD Time and Date Vertical Position Low Byte Register — OXA8D.........ccccecvmrcrmrcirncrrcsesssessssessseessseesnes 310

OSD Time and Date Horizontal Position High Byte Register — OXA8E...........cccooiirnmrnrnnnnsssssssse s 310

OSD Title Horizontal Position Low Byte Register — OXA8F .........cccooiirnrirnmnnmnnnsnss s 310

OSD Title Horizontal Position High Byte Register — OX190........cccirimiimrcrrcrrrcrerrce e s snesnes 310

OSD Title Vertical Position Low Byte Register — OXA91........cciirmicircerrcerrcessssessee s es s e s s e s ssnssssnesanes 311

OSD Title Horizontal Position High Byte Register — OX192.......... s ee s 311

OSD Font Red Color 1 Register — OXAO3 ... s s s s s s 311

OSD Font Green Color 1 Register — OXAO4..........ccooiirnrrmreress s sss s s ss s s sassssas s s 311

OSD Font Blue Color 1 Register — OXAO5.......ooi s r e s e s ns s e s e s sne s s sne s e e s e e s sme e s sne s mennes 311

OSD Font Red Color 2 Register — OXAO6 ........cccriiiriiricirrcer s s e s e s e s sss s e e s s e s s snessne s snsssseessnsessnssssnesnnes 311

OSD Font Green Color 2 REZIStEr — OXAOT ......cccocerrerrernereressssss s sss s s s sss s s s ss s s s ssssssssssssassassnssanas 311

OSD Font Blue Color 2 Register — OXAO8........cccoormrmrmrersssss s s s ss s s s sss s ssssssassassanssnas 312

OSD Font Red Color 3 Register — DXL ...t r st s s s s s s e s ne s e s ssme e sme s mennes 312
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OSD Font Green Color 3 Register — OXLOA........oiciircirrierercsssssesses s sseses s sse s e s e s sne s e s s e ssnessessssssnessnsssnanns 312
OSD Font Blue Color 3 Register — OXAOB ........ccocceiiriiiircrercrssesses s ssse s s s sse s e s e ssne s e s s e ssnessesssessnsssnssssnnns 312
OSD Picture Red Color O Register — OXLOC........cccuirrnmrrmrsirsrssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 312
OSD Picture Green Color O Register — OXLOD.......ccccveoirmrsmrrsmssmssesssnssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnns 312
0SD Picture Blue Color 0 Register — OXAOE ... s sse s s sne s s e s sne s e s sessnessnssnesnns 312
0SD Picture Red Color 1 Register — OXLOF .......cciiciicrrercersessses e s s s sse s s e ssae s e s e ssnesesssessnessnssnssnns 313
OSD Picture Green Color 1 Register — OXLAD .......cocveerrersmrrsmssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsns 313
OSD Picture Blue Color 1 Register — OXAAL.......ccccocreeirmrserrsrsssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 313
0OSD Picture Red Color 2 RegiSter — OXLA2D.......cccciireirrreeiercesssessessssssessess e sssessessssssasssssssssssssssssssssssssssssssnns 313
0SD Picture Green Color 2 Register — OXLAS ... ccirrirercrrreerses s e s s sse s e s e s sae s e s s e ssne s e e s e ssnessnssnssnns 313
OSD Picture Blue Color 2 Register — OXAA4.........ooorieirmrirrmsseessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 313
OSD Picture Red Color 3 Register — OXLAD........cccicrrirrrrsiesrssssssesssssssssssss s sssssssssssssssssssssssssssssssssssssssssssssnns 313
0SD Picture Green Color 3 ReZIStEr — OXLAB .......coceeecerrcrrercserreesser s sssessess s s ssesses s e sssessesssessnsssssssssssessssssssnns 314
OSD Picture Blue Color 3 REEISTEr — OXAAT ......oiceiiercercecrer s seesses s ssesse s s sne s e s s e ssne s e s s e ssneseessessnessnssnssnns 314
OSD Font and Picture RAM Address Low Byte Register — OXAAS.........ccocrrmrnmssmssmssssssnsssssssssssssssssssssnsnns 314
OSD Font and Picture RAM Address High Byte Register — OXLAD........ccooirmrremrsmrnmssesssnssesssessssssssssssssnsnns 314
0SD Font and Picture RAM Data Low Byte Register — OXLAA ........oircrrcmncrcrrseesses s e sesssessnessesssensns 314
0SD Font and Picture RAM Data High Byte Register — OXAAB .........cccoceeirrrrcrcsincsnses e sses s ssessesssennns 314
OSD Display RAM Address Register — OXLAC .......coceererrersmrrsmssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenns 315
OSD Display RAM Address Register — OXLAD ... s s sssssssssssassassaess 315
0SD Display RAM Data Register — OXAAE .........cocireiicerercrsseesses s sssesess e s ssessesssessnsssessssssssssssssessnsssssssssnns 315
REZISTEIS DESCIIPLION.....cceecie ettt s e s s s e e e s ae s a e e e s e Re s R e e Re e eRe e sResRe e aesRe e e e saessnesseensesnnasnnan 316
OSD Control REZIStEr — OXA8O0 ......ceccerrerrmrseerserssnsssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssnsssnessnsns 316
OSD Mode Register — OXABL ... s s s 316
OSD Font Size RegISter — OXAB2.......cociccirerercirrrser s s se s ssne e e s sa e s e e s sne s e e ae s ne s e e e s snesanenannnns 317
0SD Channel Number Horizontal Position Low Byte Register — OX183 ........ccccvrrcmriererinnnnsesssesessssesssenns 318
OSD Channel Number Horizontal Position High Byte Register — OXA84..........cccccvecmrrerrsmrsmssemssessssssesssennns 318
Osd channel Number Vertical Position Low Byte Register — OXA85..........covinimnnmnnmnnnnnnnnnnnsnsssnsnnes 318
Osd channel Number Horizontal Position High Byte Register — OXA86........c.cccccrrmrvrerirrnnsenssincnssesssenns 318
Osd channel Picture Horizontal Position Low Byte Register — OXA87.......ccccvvrivrrmrierssinsnssesssesssessesssennns 318
Osd channel Picture Horizontal Position High Byte Register — OX188..........cccevrrrrvrnsnnnnnesssnsssseessenns 318
Osd channel Picture Vertical Position Low Byte Register — OX189 ... 319
Osd channel Picture Horizontal Position High Byte Register — OXA8A.........ccccoornrnrnrnnnnnnnnsse s 319
OSD Time and Date Horizontal Position Low Byte Register — OXA8B.........ccccvcimiecimivmrcsmrssesscessseessseesnes 319
OSD Time and Date Horizontal Position High Byte Register — OXA8C .........cccocvmrecrirrrccmrcrensces s seennes 319
OSD Time and Date Vertical Position Low Byte Register — OXA8D.........ccccverrmrnmrnmrnesnssnssnssssssssse e 319
OSD Time and Date Horizontal Position High Byte Register — OXA8E...........cccooiirnmrnrnnnnsssssssse s 319
OSD Title Horizontal Position Low Byte Register — OXA8F .........ccciimicirrirrcerrce e see s sse s s e s snessnesnes 319
OSD Title Horizontal Position High Byte Register — OX190........ccccuccmiirirircrmrcserrce s ee e sse s snesssnesnes 320
OSD Title Vertical Position Low Byte Register — OXA91.........c oo 320
OSD Title Horizontal Position High Byte Register — OX192..........ccciirirnnnnnmnnsnss s 320
OSD Font Red Color 1 Register — OXAO3 ... rser s e s e s s e s s ne s e s e s sne s ne s e e s ne e s sme e e nmesesmennns 320
OSD Font Green Color L Register — OXAO4......... et st s s s e s e s ne s e s se s ne e e sme s nnennns 320
OSD Font Blue Color 1 Register — OXAO5........coc s 320
OSD Font Red Color 2 RegiSter — OXLO6 ........cocoorrrmrmrrress s s sas s s 320
OSD Font Green Color 2 Register — OXAOT ... s e s s s se s e s sse s ne s e e s se e s snn e s smessnnesnes 321
OSD Font Blue Color 2 Register — OXAO8.........cccioiiriirrcirree s e sse s s s ssssssssee s e s sssesssnesssnessseessnssssnssssnesnes 321
OSD Font Red Color 3 Register — OX199 ... s sas s s s 321
OSD Font Green Color 3 Register — OXAOA........coc i s s ss s s ss s s sss s sassassassanas 321
OSD Font Blue Color 3 Register — OXAOB ........ciiiiicircirrcerrser s see s e s e s s ss s e e s e s s ssesssnessseessseessnssssnssssnesnnes 321
OSD Picture Red Color O Register — OXAOC........ st s s e s s ne s e s se s me s s sne s nennes 321
OSD Picture Green Color O Register — OXAOD........cocircmrnmrnmrnmsessn s s sassssnsanss 321
OSD Picture Blue Color O Register — OXLOE ... s sas s s as 322
OSD Picture Red Color L Register — OXAOF ... et r s s e s s s e s e s me s s sme s nennes 322
OSD Picture Green Color 1 Register — OXLAD .....ccercriccirrcrrierr e st s s e s sns s se e s e s s ssesssnessnessseessnsessnssssnesnnes 322
OSD Picture Blue Color 1 Register — OXLAL.........coc i s s 322
OSD Picture Red Color 2 Register — OXLAZ.........ccocirnmrrmrersrs s s ss s sss s s sssssssssssssssssassssssssseas 322
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OSD Picture Green Color 2 Register — OXLAS ... ciccrrirerrseessee s ssse s s s sse s e s s e s sae s e s s e ssnessessssssnessssssssnns 322

0OSD Picture Blue Color 2 Register — OXAA4 ... sseessee e s s sne s e s s e s sne s e s sessnessesssessnessnssnssnns 322

OSD Picture Red Color 3 Register — OXLAD........cccvirrimrrrrsrrsrssssssesssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 323

OSD Picture Green Color 3 REZIStEr — OXLAB .......coceeverrrrsmrrsmssessersssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsns 323

0SD Picture Blue Color 3 REZISTEr — OXAAT ......oiceiiercercecrer s seesses e s ssese s ssne s e s e ssne s e s s e ssnessesssessnessnssnssnns 323

0SD Font and Picture RAM Address Low Byte Register — OX1AS8.........ccccrrmrrerinmnnmssesssnssssssessessssssesssesnns 323

OSD Font and Picture RAM Address High Byte Register — OXLAD........cccoircmrremrsmrnmssesssnssesssessssssssssssssnsnes 323

OSD Font and Picture RAM Data Low Byte Register — OXLAA ........oocivernmrrmssnmssssssnssesssssssssssssssssssssssssssnns 323

0SD Font and Picture RAM Data High Byte Register — OXAAB .........cccocrerircmrrcrcnnsssssescsesseessessessnessesssennns 324

0SD Display RAM Address Register — OXLAC .......cocicirerrercerseessessesssessessssssssssesssessasssssssssssssssssssssssssssssssnns 324

OSD Display RAM Address Register — OXLAD .......cocveoiemrrmrrsmssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 324

OSD Display RAM Data Register — OXAAE .........occiorrnminersmnssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 324
Dualview Display CONtroller UNit ..o s s s s s s ssss s s s s s sssssssssasssssssssssssssssasssssansnnss 325
QT o T 0T o o e 325
[T D 325
Dual Monitor Controller ArCRITECIUIE ..o s s nan 325
1= 4 oT V= = = o 325
Frame Data SYNChONIZAtION .........coiciicieccercerrcirr s s s e s sene s e s e s ae e e sne e e me s nnennns 326

Dual Monitor Controller BIOCK DIi@gram .........coceiciicciriieescinrcesssssssssssssessse e s e s sssesssnessssessssssssssssnssssnssssnssnes 327
1YY 0] 8 141 =T = L= SRR 327

| L0 I 141 0= o = U S 327

L T 1T 11 F = 0o T3 o ) 327

D L0 T T o= 1T 328

I L= =TT i =T G 07 1o ) 328

LIV =3 o Yo - S 329

(0155 20 0T 31 1 o ) SR 329

(02 [oXod 2Q=T=Y A d T F=38 oY o L= 1 I [ o1 ] S SRR 330

LI L=To T VoY 0 1= = 4 oo SRS 330

TV ENCOAET SEHHING.....ceeeeeeereeereersersessassssessss s ssssss s s ssse s s s s s sss e s e ss s s sessnssssssnesssessssssesssessssssssssessnssnnssnessnssnsnsnes 331

[ = L=y =T g = o = 332
= =] = € SRS 338
Dual Monitor Horizontal Totaol Low Byte Register — OX700........cccccreimrcremrcnimisersserssseesssessssessssessssssssnsssnes 338

Dual Monitor Horizontal Total High Byte Register — OX7O01.........cccooinrnmrnmrnmnnmsnssss s 338

Dual Monitor Vertical Total Low Byte Register — OX702.........cccoornrnmrnmnnmrnmsnnss s 338

Dual Monitor Vertical Total High Byte Register — OX703........co e sser s see s s e s s s s snessnesnes 338

Dual Monitor Horizontal Width Low Byte Register — OX704 .........orcirccrrcerrcrrrer e s sne s e s 338

Dual Monitor Horizontal Width High Byte Register — OX705 ..o 338

Dual Monitor Vertical Height Low Byte Register — OX706.........cccoorvrnmrnmrnmrnmsnnsssssssss s sssnnns 339

Dual Monitor Vertical Height High Byte Register — OX707 ... rccircrmrcerrcessnessseessseessess e sssnesssnssssnesnes 339

Dual Monitor Hsync Front Porch Low Byte Register — OX708..........cocvrcrmiirmrcirsserscee e s e s seessnesnes 339

Dual Monitor Hsync Front Porch High Byte Register — OX709........cccooiirnnnnnmrnnssnssss s 339

Dual Monitor Vsync Front Porch Register — OX7TOA ... s s 339

Dual Monitor Hsync Width Register — OX7OB........ccociciricrrcerrcrrrsees s s s e sssne s se e s e s sse s s snesssnesssnesnes 339

Dual Monitor Vsync Width Register — OX7OC ... iicircerccrrcrrsser s see s e s s e s s sne s se e s e s sne s s snessnesssnesnes 339

Dual Monitor Control Register — OX7OD ........ccociorimrnmrnersrsss s s s san s 340

Dual Monitor Target Width for Down Scaler Low Byte Register — OX7OE..........cccooririmrnrnnnnsnnssnssnssnsnnnns 340

Dual Monitor Target Width for Down Scaler High Byte Register — OX7O0F ........oorcvrrcvmrcsrscersceeesennnes 340

Dual Monitor Target Height for Down Scaler Low Byte Register — OX710.......ccccccrivmrrcrrcenncinssenessennenes 340

Dual Monitor Target Height for Down Scaler High Byte Register — OX711.........cccoriimrcvrrccemncenscennssennnes 340

Dual Monitor Mode ReZISter — OXT A2 ... s s s ss s s s s s s san s 341

Dual Monitor Horizontal Start Low Byte Register — OX7A3.........cccvvrnnnnnnnnnssssssss s 341

Dual Monitor Vertical Start Low Byte Register — OX7 14 ... rccircrrrccrrcir e sser e sse s sne s sme s snesnes 341

Dual Monitor HSTART and VSTART High Byte Register — OX715........ccciiiinmrcirncrrcerrcess e sseesseesnes 341

Dual Monitor Down Scaler Source Width Low Byte Register — OX716.........cccoovrrnmrnmrsmssnssssnsssssssssssnsnnnns 341

Dual Monitor Down Scaler Source Width High Byte Register — OX717.......cccvvrvrvrnmnsmnsesssnnsssssssssssnsnnnns 342

Dual Monitor Down Scaler Source Height Low Byte Register - OX718 ........cooorrircirrccnrcennces e 342
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Dual Monitor Down Scaler Source Height High Byte Register — OX719......cccrecrcerircnncessses e s senesens 342
Dual Monitor TV Encoder Control Register 1 — OXTLA ... icrirrcrrerressssssesse s e sssessessssssesssesssssssesssssnsssns 342
Dual Monitor TV Encoder Control Register 2 — OX7AB........cccvoeinircmrnrsnnnsnssessssss s sssssssssssssssssssssssssssses 343
Dual Monitor TV Encoder Control Register 3 — OX7AC........ccveevrmrrmrsemssmssssssssssssssssssssssssssssssssssssssssssssssssnes 343
Dual Monitor TV Encoder Pixel Delay Low Byte Register — OX7AD ......ccccvcervercsmnseessesssssesssesssessesssessnssses 344
Dual Monitor TV Encoder Pixel Delay High Byte Register — OX7AE.........cccccvvrccrcmnresssmnsesssessessee e senesnens 344
Dual Monitor TV Encoder Line Delay Register — OXTAF .........occooiromiemrnmsnnssessss s ssssssesssssssssssssssssssssnes 344
Dual Monitor TV Encoder Line Offset Register — OX720.......cccccvirrmrnmrsmssmsssssnssssssesssssssssssssssssssssssssssssssnes 344
Dual Monitor TV Encoder Pixel Offset Register — OX721........ccovrcirienriscsnnseesses s s sseeses e sssessessnsssns 344
Dual Monitor TV Encoder Control Register 4 — OX722........ccoceiieremireesessnsssessesssssssssessssssssssssssssssssssssssssnes 344
Dual Monitor TV Encoder Control Register 5 — OX723.......cccvemrrmrrmrnemssnssssssssssssssssssssssssssssssssssssssssssssssssnes 345
Dual Monitor Control REGIStEr — OXT24 ... s s s s s e s s an s e s s s anssn s s e s s sanes 345
Dual Monitor DAC Power Down Register — OX725........corciiceiircrreesesssssessessessssssessssssssssssssssssssssssnssnns 345
Dual Monitor Mouse Update Enable Register — OX726 ........cccccvvrrmrverrsessmssesssesssssesssessssssesssessssssssssessssssnes 345
Dual Monitor Down Scaler Horizontal Blank Register — OX7T27 .......ccvviecrsmsnmsnsnssesssssssssessssssssssessssssssssees 345
Dual Monitor Boundary Channel Enable Register 1 — OX728........ccoccvirrcmrrmnnmnssnssesssnsssssessssssssssessssssssssees 346
Dual Monitor Boundary Channel Enable Register 2 — OX729........cccrcvrcvmrsnimssrsssesssseesssessssessssesssssssssssnes 346
Dual Monitor Boundary Channel Enable Register 3 — OX72A........miccmrnimrcrrssesssseessess e ssssesssnsssssesnes 346
Dual Monitor Boundary Channel Enable Register 4 — OX72B.......cccccevirrrmrsemssmssmssssssssssssssssssssssssssssssssssses 346
Dual Monitor Red Color for No Video Channel — OX72C.........cccocvrmrnemrsmmsssssesssssssssssssssssssssssssssssssssssssssssnes 346
Dual Monitor Green Color for No Video Channel — OX72D ... sssssses 346
Dual Monitor Blue Color for No Video Channel — OX72E .........cccvomrmrnnnnnennnnnessnsssesssssss s ssssssens 346
Dual Monitor Mouse Index RegiSter — OXT2F ........ocvccreerserrmrsersrssssseesssssssssssssssssssssssssssssssssssssssssssesssssssssnes 347
Dual Monitor Simple OSD Register — OX730 t0 OX75E..........ccooiirrimnnnr s 347
Dual Monitor Horizontal Display Enable Control Register — OX75F ........cociivmicircsrscsemrsesscess e s sseesseesnes 347
Dual Monitor Background Red Color Register — OX760 ........ccceecerireresemrssenssesssnssssssssssesssessssssssnssssnssssnsssnes 347
Dual Monitor Background Green Color Register — OX761........cccccvecrreersernsmsseessnsssnsssssssssssssssssssssssssssssssssssnes 347
Dual Monitor Background Blue Color Register— OX762 .........ccuurimrnmrnmrnmsnssnnsnnsnssss s s 347
Dual Monitor Control Register— OX7B3 .........co e ssr s sssr s e s s e s s e sssne s sn e s e e s sae s s snessnesesnnnnnns 347
Dual Monitor Boundary Red Color Register— OXT764.........coceiremrreenescissesssessesseeses s ssesssessssssssssessnsssns 348
Dual Monitor Boundary Green Color Register— OX765.........ccicricrrcinrserrses s s s s e s e s ssnssssnesnes 348
Dual Monitor Boundary Blue Color Register — OX766..........ccvrrrmrimrnmsnmnnmsnnsnssss s s ssssnns 348
Dual Monitor Vertical Total Window RegiSter — QX767 ........ccocrvernmrrmrnmrnssssssssss s sssnnsns 348
Dual Monitor Vertical Total Adjust Mode Register — OX768 ..........cccrcirrcrmrcrnrce e sne s 348
Dual Monitor Vertical Total from Input Video Low Byte Register — OX769........cccccvevmrrirrccnscinssennssennines 348
Dual Monitor Vertical Total from Input Video High Byte Register — OX76A.........ccccvervrrrnrnsssnnnnnsnnnnnns 348
Dual Monitor Vertical Total after Adjustment Byte Register — OX76B .........ccccoornrvrnrnnssnnnsssssssssssennnns 348
Dual Monitor Vertical Total after Adjustment High Register — OX76C .........cccooorrvrrrrcrrrrmrcsnscer e 349
Dual Monitor Single Box Register — OX76D t0 OX7TAB..........coicorieirirereserrceesse e s ssns s see s e s ssesssnesssnesssnesnes 349
Dual Monitor Mouse Register — OX7AC t0 OXT7BD ......ccccooiimrnmrnmrnmrsss s s s sss s sssssnsns 349
Horizontal Down Scaler Factor Low Byte Register — OX7BE ..........ccccooininminnnnsnnssss s 349
Horizontal Down Scale Factor High Byte Register — OX7BF ... oeciirccmrcerrcrrcere e see s e s 349
Vertical Down Scale Factor Low Byte Register — OX7CO0 ......ccocciriimrcnimicissers s seesssesssne s seessse e s s e sssssssneas 349
Vertical Down Scaler Factor High Byte Register — OX7C1.......ccooiirirnsrncrcssse s s 349
Position Down Scaler Enable Control Register — OX7C2 .......ccccvoiiinrnmnnmsnssssss s 349
OSD Blink Rate Register — OXTC3...... i eicirirriseesceesssessssesssee s s e e s sse s s snessne s s e e s s e e ssnesesnesssnesssnessnsessnssssnesanes 350
Dual Monitor OSG Register — OX7C4 t0 OXTFS ...t s e s e s sne s ne s n e nes 350
Dual Monitor Digital R Gain Register — OXTFB.........ccooioiiririmrrsrrssss s s s ss s snnns 350
Dual Monitor Digital G Gain RegISter — OXTF7 ... s 350
Dual Monitor Digital B Gain Register — OXTFS....... it e s e ssss s sss s se e s e s s ssesssnesssnesssnessnes 350
Dual Monitor R Offset ReZIStEr — OXTFO ...t er e s s e s e s e s sne s me s nennns 350
Dual Monitor G Offset ReZISTer — OXTFA........o s s s 350
Dual Monitor B Offset RegiSter — OXTFBi.......cccooiiireiirsrs s s sn s 351
DIMA CONIOIIET (DIVIAC)......oieeeeeeeceeeeerssaesssssessnesseessseesssessnesssne s s e e s saesssaesesneeaseessse e s aeeasae e sne e sne s aaeeeaaeessne e sne e snessnnessnnensnnen 352
L0 1T QYT PSS 352
LS 1 = 352
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B (=2 0 o T 0. o T=1 - 1o Yo S S SSSSRR 352
1T N N =T T S SRS 352

[ TN T Y =T g - Lo = 353
EXTERNAL DMA DREQ/DACK PROTOCOL .....ccccoceiirereresesesessessesssssssssssssssssssssssssssssssssssssssssssssssesssssssssssenns 353
BaSiC DIVMIA TIMNE ..ccueiieceeeicrcesseecescaesssesse s s e s saese s e e ssae s e s e sessne s e s e ae s n e e se s eaesn e e Re s e Re e R e e Re e eRe e sReaRe e aeesneaReeeaessnessnnnnesnnnssnnsn 353
0= 0] ] L= PSSR 355
== 53 (=T g = o [ 357
=T =5 (=T gl D T 131 oo 358
Display DRAM Source Vertical Position LSB Register — OX230 .......cccocrviivmrnirssnnsesssessssseessessssssssssessssssees 358
Display DRAM Source Vertical Position MSB Register — OX231........ccccecciimrrrcsnnsesssessssseessesssessesssessnssses 358
Display DRAM Destination Vertical Position LSB Register — 0X232.........cccccverrrmnnmnsmsssnssessssssssssesssssssssees 358
Display DRAM Destination Vertical Position MSB Register — 0X233..........ccoiiminnmnnnnnnnssssssnns 358
Display DRAM Vertical Transfer Size LSB Register — 0X234 ........cciveivrccrcmnnis s ssssseesesssessesssessssssns 358
Display DRAM Vertical Transfer Size MSB Register — OX235........ccccvirirrrmnnesssnnsesssesssssesssessssssesssessnsssnes 358
Display DRAM Source Horizontal Position LSB Register — OX236.........ccccvemrrmrrmrsemssmssnssesssnsssssssssssssssees 358
Display DRAM Source Horizontal Position MSB Register — OX237.......cccccvemrnmrrsmnsemssnssssssesssnsssssessssssssssees 358
Display DRAM Destination Horizontal Position LSB Register — OX238........ccccccrvirrivmrrsenrcsesssesssessssensnes 359
Display DRAM Destination Horizontal Position MSB Register — 0X239 .......cccccriirrcimrnnenssensssesssnssssensnnes 359
Display DRAM Horizontal Transfer Size LSB Register — 0X23a........cccuvrrrmrnmrsmrssmssesssnsssssessssssssssessssssssssees 359
Display DRAM Horizontal Transfer Size MSB Register — OX23b........ccccoorvmrnnnnnmnnnnnnnssssssssssssnsnns 359
Display DRAM DMA Enable RegIiSter — OX23C ...cicoriiiriierriirisersssesssnssssesssseesssssssssssssssssssssssssssssssnssssnssssnessnes 359

Host DMA Destination Vertical Position LSB Register — 0X240.......ccccceerrvmnrrinnsnssesssssesssessssssesssessssssens 359

Host DMA Destination Vertical Position MSB Register — OX241..........ccccveerrmrrsmssesssmsssssesssssssssssssssssssssees 359

Host DMA Vertical Transfer Size LSB Register — OX242...........ccoorrninmnnmnmnnnnnnsssss s s 359

Host DMA Vertical Transfer Size MSB Register — OX243......... s ssee s s ssessessssssnes 359

Host DMA Destination Horizontal Position LSB Register — 0X244 ..........uivrcrncmnnescnsseessesssssesssesssssses 359

Host DMA Destination Horizontal Position MSB Register — 0x245.........ccccvorremrrmrnmssssssesssssssssesssesssssses 360

Host DMA Horizontal Transfer Size Register LSB — OX246..........ccccvvrnnnnmnnmnnnsnssssss s 360

Host DMA Control REZISTEr — QX247 ... ercireerir et s e s e s e s s sse s s sae s sae s s s e se s ne s n e s e s ene s ne s e s nenanas 360

Host DMA Enable ReZISter — OX248 ... sis e ssessssssssseessessssssssssesssssssessessnssssssssssssssnessessnsssnes 360

Host DMA Transfer Mode Control Register — OX249......... s sne s s sanes 360

Host DMA Status Register — OX24@.......cccocimimimiiisssssssss s s s s s s s s s s s s s 361

OSG Total Transfer Size LSB Register 1 — OX24D .......ccocrerrierimrnmrsssessssss s s ssssssssssssssasssssanss 361

OSG Total Transfer Size LSB RegiSter 2 — OX24C .......iicrieircrrrcerrcesssessssssssesssessssesssssssssssssssssnssssnssssnesnes 361

OSG Total Transfer Size LSB Register 3 — OX24d ........o e sses s ssessssesssse s see s e e sssssssnssssnessnes 361

OSG Total Transfer Size MSB RegiSter — OX24e ..o s s sas s saess 361

Host DMA Write Data — 0x25e, 0x260, 0X262, OX264 ........c.ccevrerrrrseessessrsssssssssssssssssssssssssssssssssssssssssssssses 361

Host DMA Display Pitch LSB Register — OX268 ..........oocciicmiierierrcersesesssessssessssesssnssssesssssssssssssssssssssssssssnes 362

Host DMA Display Pitch MSB Register — OX269.........cociciicirrcercerrcsesscessssesssnesssse s see s e ssssesssnssssnssssnesnes 362

Host DMA Start Address LSB Register 1 — OX26@.........cccoererrmrnmrnmsnsssssssssssssssss s sssssssssssssssssssssssssns 362

Host DMA Start Address LSB Register 2 — OX26D.........ccccrorrrnmrnmrnmrnsrssssssssssss s s sssssssnsns 362

Host DMA Start Address MSB RegiSter — OX26C .......cvcvereirrcirirerrcserssseessesssessssessssesssessssessssssssssssssssssssssnes 362
Record DRAM Source Vertical Position LSB Register — OX250.......ccccccveimririmrcirisnsssensssessssessssessssssssesssnes 362
Record DRAM Source Vertical Position MSB Register — OX251..........ccocvirnrnrnmnnmnnssnsssssss s 362
Record DRAM Destination Vertical Position LSB Register — OX252..........ccccornmrnnnmrnnnnnnnssssssssessssssssssnnns 362
Record DRAM Destination Vertical Position MSB Register — OX253 ........cccoierrimrcrnncnenrcessseesseesseesnes 363
Record DRAM Vertical Transfer Size LSB Register — OX254........oorcvrrccerrcerrcesssersseesssee s e sssnessssssssnssnes 363
Record DRAM Vertical Transfer Size MSB Register — OX255 ... 363
Record DRAM Source Horizontal Position LSB Register — OX256..........cccuernmrnmrnmsnmssmssnssssssssssssssssssssssnnns 363
Record DRAM Source Horizontal Position MSB Register — OX257 ... cvriccmrcirnrrrisenncesscessssssssessseesnes 363
Record DRAM Destination Horizontal Position LSB Register — OX258.........cccorrvrivrrinnncsnncenssessssennenes 363
Record DRAM Destination Horizontal Position MSB Register — OX259.........ccccconrnnnnnnnsnnnnssnsnsssssnnnnnns 363
Record DRAM Horizontal Transfer Size LSB Register — 0X25a.........ccccvvrvmrnmrnmsnmsnmsnssssssssss s ssssssssnsnnns 363
Record DRAM Horizontal Transfer Size MSB Register — OX25b........ccccvcvmicnmrcirnsnncrenrcsess s sseesseesnes 363
Record DRAM DMA Enable RegiSter — OX25C.....ccoiiiriirrciricirrcersssessssesssseesssesssnssssnssssessssessssssssnssssnssssnsssnes 364
Recording and OUEPUL UNIt ..o s s s e e s 365
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QT o T 0T T o e 365
FUNCLIONAI DESCHIPLION....c. et se e s a e s sn e e s e ae s m e e e s e ae s eme s Re s ne s Re e e e eneesnesanennesneasnnnn 365
Picture FOrMAat CONTIOL ......cocceiceeeieecrssisss e s sssssss s s ss s s s s s e s s s sessns s s s an s s e s e s s anssn e s s e s anssmesanseansnesanesanssnnsanessssnnnssnnss 366
L= T T 3 = L L 070 41 1 366
Record Channels Arrangement EXAMPIE ........coeciiceiircirseciescessessesssssssesessssssns s e s sssssnessessssssnessessssssnessesssssnnessenss 366
8 D1 channel frame interleaved real time OUtPUL ... 366
16 D1 channel field interleaved real time OULPUL ..o 367
16 channel mixed format real time QUEPUL ..o 367
16 D1 channel frame interleaved real time OULPUL ... 367
SPOT MONItOr MEMOIY SPACE ...ciueeeuirieiierserssesseessesssssssessesssesssessesssssssesssssssssssssssssssssesssesssssassssesssssnsssnesssssassnnes 368
Record Postions in detail.......coceoeiceisiininrnn s s 369
L 0 IR T3 o TV {1 SO SSSSS 369
Lo (o 110400 | SRS SRR 370
LR T o T 3T ) o N 370
LR eTeTo o IO 10T 2o T 00 F= 1 A0 0] 41 o ) 370
D1 Video Frame Data Arfange........cccocereerrmrsmsrsmssemssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 371
CIF Video Frame Data @rf@ngE .......cccceccerceerririsessseessessssessssssssssssssssssssssssssssssssssssssessnsssssssssnsssssessnssssnssssnessnes 371
16-Bit Video Frame Dat@ @rrange .........ccvcerercmireessiscisseesesssessesssessssssssssesssssssssssssssssssssessssssssssssssssssesssssnsssnes 371
L2 T=TeTo] o Jo 10140 101 g1 =1 d T S 371
Multi-mode FOrmat CONEIOL ... e sn e s s s e s sae s e e s e s ne s n e s e nnnnnanes 371
Recording format @Xample ... e ne e n e e nennns 372
Record out channel output eXampPle ... e e 373
ReCOrd POrt MISC. ItEIMS......ciceeceercrceere s rsee s s s s s s ae e e s s ae s e s e s ae s sn e s e e aesn e e anseanssnenanennnnnenannnnnnanes 374
Special OULPUL FOIMAL .......cooeeceecrcerresesri s s s s sss s s s s e e e s ae s e s e s ae s sn e s e e ae s ne s e e e aesnesan e ansnenanessnnsnnssnnnsnnnns 375
LR C=ToZoT 0o [ 2o T g Q0= Vo F= 1 011 11V O 1 = SR 376
Multi-mode Record Port Programming EXample ... sse e s ss s se s e e s e sssnesssnssssnesssnsssnnenn 376
L0 1014010 G o S 377
T LT S 377
2oL 3 o T = 379
1G0T 10 4 o T = N 380
ST T eTo aia] o Yo 4 L= oYl s o o [ SRS 380
Field SWItChiNG MOAE ... s s 382
B2 o113 (=Y ' T T [ 382
Output Pin SOUICE CONTIOL ...t s s s e s s n e e e e s se s sae s ne s n e s s nn e s snneenneeennnsnnns 382
Field SWitching QUAad MOUE .........oo e s ae s n e s e e s e e s s ne e e ne e e ne e nnennnns 383
SYNCIroNIZation MOUE .......cooeieiieeerre s s an s 383
1T ' Lo Lo = S 383
L0073 T 1T o o 384
LR T oo T do Bo 101 X O 4 'y 1 =SSP SRR 384
REEZISTEN TADIE ... 385
L2715 (= =R DTt o] o1 o o . 391
Recording Buffer 1 Control Register A — OXCOO ........coocieicmiciricnrreseeseseesseessesssnesssnessseesssessssssssnssssnssssnessnes 391
Recording Buffer 1 Control Register B — OXCLO ........coecceiciricercceircersc e s sess e s ssnesssne s see s e s sssesssnesssnssssnesnes 391
Record Port 1 Control Register — OXC20........cccoormrmrmrmrersrs s s ss s sssansns 392
Record Port 1 Source Control Register A — OXC21.........coc i ssens 392
Record Port 1 Source Control Register B — OXC22........ooiicirccircerrcserrcesrse e sssss s see s e s s ssesssnesssnssssnesnes 392
Record Port 1 Custom Horizontal Control Register — OXC23.........cccrcvirccmncrirrcrrrerr e ee s 392
Record Port 1 Custom Vertical Control Register — OXC24 ... snens 392
Record Port 2 Control Register — OXC25.........oc i s s s s s 393
Record Port 2 Source Control Register A — OXC26.........coucricirrcirirircserrcsesssesssnesssnsssseesssessssesssnssssnssssnesnes 393
Record Port 2 Source Control Register B — OXC27 ... iiicirrcrrcerscserscessssesssnessssessseessessssesssnssssnssssnssnes 393
Record Port 2 Custom Horizontal Control Register — OXC28.........ccccoorvrnmrnnnsnsnssssss s 393
Record Port 2 Custom Vertical Control Register — OXC29 ... 393
Record Port 3 Control Register — OXC2A.......o et s s s sss s se e s s se s s snesssne s e e s e e s sae e s snessnesssnennnen 394
Record Port 3 Source Control Register A — OXC2B........ccociiiricirirerrcserrcesssessssesssssssseesssessssssssnssssnssssnessnes 394
Record Port 3 Source Control Register B — OXC2C........ccccvoiimrnmrnmrnmnssnsssss s s s s ssssssssssssns 394
Record Port 3 Custom Horizontal Control Register — OXC2D.........cccvvrnmrnmrnmnnmsnssnsssssssss s 394
FN7883 Rev. 2.00 Page 20 of 635

June 4, 2013 RENESAS



TW2880C

Record Port 3 Custom Vertical Control Register — OXC2E..........ccccvverrerenmrsesssessssseesssssssssesssesssssssssssssssssnes 394
Record Port 4 Control Register — OXC2F ... s see s s se s s s e s s e e s s sne s e e s e senesanes 395
Record Port 4 Source Control Register A — OXC30.......cccvcerrmrsmrsmssmssesssnssssssssssssssssssssssssssssssssssssssssssssssssnes 395
Record Port 4 Source Control Register B — OXC31.......ccoceecmrnerrnmssmssesssnssssssssssssssssssssssssssssssssssssssssssssssssses 395
Record Port 4 Custom Horizontal Control Register — OXC32........cccoccevirrcrcmnnis s s e ses e ssesssesssessees 395
Record Port 4 Custom Vertical Control Register — OXC33 .......cccocicerirnnmnnessns s sseesses e ssesssessssssns 395
Record Port 5 Control Register — OXC34........ccciciiiirmrerrrssssseessssss s s s ssnssss s s ssssssssssssssssssssssssssssnssssssnes 396
Record Port 5 Source Control Address Register — OXC35.......ccccvemivernmmnsmnssssnssssssesssssssssesssssssssssssssssssssnes 396
Record Port 5 Source Control Data Register — OXC36........cccucerierrmrrmrnesssssesssessssseessessssssesssessssssnessessssssnes 396
Record Port 5 Source Number Register — OXC37 ......vriirrcrnriissssseesessssseessesssesssessessssssssssesssssssssssssnssnns 396
Record Port 5 Custom Horizontal Control Register — OXC38.......ccccceiirrmrrmnsmmnsnnsessssssssessss s ssesssssssssses 396
Record Port 5 Custom Vertical Control Register — OXC39 ......ccccvecrcmrnmnnmnsmssrsssssessss s ssssssesssssssssses 396
Record Port 6 Control Register — OXC3A.......oo e sss e s s s sne s s s e s ae s e e s s snessn e s e ssnessnes 397
Record Port 6 Source Control Address Register — OXC3B........ccccccivernirnmissssessnsssessessssseessessssssssssessssssees 397
Record Port 6 Source Control Data Register — OXC3C........cccucrvnmrrmrsmssmssnssesssnssssssssssssssssssssssssssssssssssssssnes 397
Record Port 6 Source Number RegisSter — OXC3D .....cccccevvrrrmrserrsmsnmsseesssssssssssssssssssssssssssssssssssssssssssssssssssnes 397
Record Port 6 Custom Horizontal Control Register — OXC3E.........cccriimricmrcnrrcr e s s s e s seessnesnes 397
Record Port 6 Custom Vertical Control Register — OXC3F........oocoiircimrierrserrser s sse s s e s s e s ssnesssnesnes 397
Record Port 7 Control Register — OXCA40.........cccueerrmrrsmrsemrsmssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssnes 398
Record Port 7 Source Control Address Register — OXC41.........ccvvrvinmnnmnmnnmnnnnssss s 398
Record Port 7 Source Control Data Register — OXC42.......... e rcrirenircinseese s s e s see s s e ssnes 398
Record Port 7 Source Number Register — OXCA3....... it sss s s ssesses e s sssssee s e ssnsssnsssessnssnnes 398
Record Port 7 Custom Horizontal Control Register — OXC44..........oocceeveccmreeessnrssrsesssnsssssseesssssssssessssssssssees 398
Record Port 7 Custom Vertical Control Register — OXC45 ... s 398
Record Port 8 Control Register — OXCAB.........ccuceiircirerrircireesis e s s s snesesssessse s e sssssssessessnsssnessessnsssns 399
Record Port 8 Source Control Address Register — OXCAT ........reicerririninseessiscssseesse s ssesssessssssesssessnsssns 399
Record Port 8 Source Control Data Register — OXC48.........cocevvercmrneersmssrssessssssssssssssssssssssssssssssssssssssssssnes 399
Record Port 8 Source Number Register — OXC49........ocvrinmnnnnnnssss s s ssssnsns 399
Record Port 8 Custom Horizontal Control Register — OXC4A..........rccicmnrircrreese s s see s s ssnes 399
Record Port 8 Custom Vertical Control Register — OXC4B ........ccocivervrcinrnnsis s e s ssesssesssessns 399
Record Port 1-4 Source Control Register — OXCAC........orirrmiircrresssessr s s see s s sssssne s s sssssesssessnssnnes 400
Record Port Operating Mode Select Register — OXCAD ... s 400
Output Pin Set 1 Control Register — OXCAE ... s 401
Output Pin Set 2 Control Register — OXCAF ...t r s e s e s e s s s e s e s sne s s smesennennns 401
Output Pin Set 3 Control Register — OXCB0........cciviiiimicirrrrcerrsseerse s s s s s e s s e s s sne s see s e e ssnesssnesssnesnes 402
Output Pin Set 4 Control Register — OXCBL........ i 403
Network Port Control Register — OXCB2.........ooc i s 403
Network Port Control Address Register — OXCB3 ... it snr s s s e s ne s e nes 404
Network Port Control Data Register — OXC54 ... et ne s n e nes 404
Network Port Source Number Register — OXCB5........cociririrnirnrrss s s 404
MISC. Control RegISter L — OXCBB........ccooerimrnmrrrirere s s s s s s s s s s 404
4D1 and QUAD 2nd Write Horizontal Margin Register — OXCB7 ......ccvcciceriirnsncenniscesseesses s sesssesssesseessenas 404
MISC. Control RegIsSter 2 — OXCB8........co i st s s sse s se e s e s se s s sne s ne s e s e e s sne e s snn e s mesesnennns 405
MISC. Control Register 3 — OXCB9.......cociiirirrrrrs s s 405
Record HDE Control REZISter — OXCBA ..o s s s s s s 405
Record VDE Control Register — OXCBB ... et s s s ne s e s e s ne s sne s me s nennes 405
Record Buffer Freeze Control Register A — OXCOB4 ... eicricircrrrcser s e sssnr s e e s e s sse s s sne s snessnesnes 405
Record Buffer Freeze Control Register B — OXCB5 ..o s s ss s ssnns 405
SPOT Buffer Freeze Control Register A — OXCOB6 .........cocceererererrrsress s s s s s ss s snens 406
SPOT Buffer Freeze Control Register B — OXCOB7 ......coocoeiciriiirirrrcsericsessssesssssssseesssessssesssnesssnssssssssnssssnssssnees 406
Custom Clock Control Register — OXCBS8.........cccriierirmriirrceirsers e s s s e s ssss s s e e s e e sssesssnesssnesssesssnsessnssssnssnes 406
Interlaced Frame Output Mode Control Register — OXCB9..........cccvvrnrnrnmrnmnnsnsssssssss s 406
‘wr_page’ Reference Selection Control Register A(Write buffer Index) — OXCBA........cccccevvrermrreersersnesaens 406
‘wr_page’ Reference Selection Control Register B(Read Port Index) - OXCBB..........cccccercemrcerrcerssennanes 407
New FRSC Control Register B — OXCOC .........coocriciriiircerrcsesrce s s sssss s sessssessssesssnssssnssssessssesssnssssnssssnssssnssnes 407
PB Ignore Bit Control Register — OXCOD........cccioiirnmrnmrnmsnsssrssn s s s s s s sansns 408
PB Ignore Value Register 1 — OXCOE ... s s s s s s 408
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PB Ignore Value RegZIiSter 2 — OXCOF ........cccccciecmicriircireesessesseesesssssssessesssessnsssesssesssessssssssssssssssssssnesssssnssnnes 408
Background Color for Ch = OXC70.......ciceiercrreerircesseessesssesseesessssssne s e ssnessnsssesssesssessessnssssessessnsssnesssssnssnnes 408
Background Color fOr Cf = OXCT7 L ....oooiecrreersseessnssssesssssssssesssssssssnssssssssssnssssssssssssssssssssssssssssssssssssnssnsssnes 409
Background ColOr fOr Y = OXCT2.....occicrrrerrrsseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssnes 409
Background On/off Control 1 for Record Write Buffer — OXC73.......ccccvcmrrercsmnsensnessssseessessssssesssessnsssens 409
Background On/off Control 2 for Record Write Buffer — OXC74........cccvcevvercsnsessnessssseessessssssessesssessens 409
Background On/off Control 1  for SPOT Write Buffer — OXCT75......ccooieciemrnmrrrresss s ssessssssssssens 409
Background On/off Control 2 for SPOT Write Buffer — OXCT76......cccccveerremrnmrnsmssensssssnssessssssssssesssnsssssses 409

New Non-real Time Field Switching Mode for Port 5 ~ Port 9 — OXC77 .....ccvvrecrcevrescnssessser s ssee s senesnes 409
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Field Interleaved Read Mode with 4 Frames — OXC79 .......ccvceiirnmnnmsnmsssssesssssssssessss s ssssssssssssssssssssssssnes 410

New Non-real Time Field Switching Mode for Port 5 ~ Port 9 — OXCT7A......ccooircrrmrnmsrmnessessn e s sssesses 410
SPOT Recording Buffer 1 Control Register A — OXCOO0........cccocreirrerniremrreesesssesssessess s ssessesssessssssnessessasssns 410
SPOT Recording Buffer 1 Control Register B — OXCAQ .......cccoeremrrererimsseesesssesssessesssessssssessssssnssssssssssasssnes 411
Background Buffer Indication Register 1 — OXCCS........ccccvrcmrrmrsmrnmssesssnssssssssssssssssssssssssssssssssssssssssssssssssses 411
Background Buffer Indication Register 2 — OXCCO.......ccccercmrrmrnmssmssesssrsssssssssss s sssssssssssssssssssssssssssssssssssnes 411
Second Record Buffer DRAM Control Register 1 — OXCCA........ccuciirenirrmnrerssesssessess e sssessess s snessesssessssssns 411
Second Record Buffer DRAM Control Register 2 — OXCCB........cccucceiirenirnmsrisssisseessesssessssssesssessssssesssessssssees 412
Second SPOT DRAM Buffer Control Register 1 — OXCCC........cccccveerrrrsmrsemssrssmsssssssssssssssssssssssssssssssssssssssenss 412
Second SPOT DRAM Buffer Control Register 2 — OXCCD ........cccinimrmnnmsnmnnmsnssssss s s 412
Record Buffer Alternate Source Control Register 1 — OXCCE .........ccccviririmnrircnnnsessses e ses e sseessessnssses 412
Record Buffer Alternate Source Control Register 2 — OXCCF..........cco s nesene s 412
Record Buffer Horizontal Offset Control Register — OXCDO-DF.........ccccveomrrmrsmrssmssessssssssssesssssssssssssssssssnes 412
Record Buffer Vertical Offset Control Register — OXCEOQ-EF ...........cccciininininnnnnnns s 413
Special Component Record Mode Register — OXCFO ........cocciriiicerircnirsenses s sssessess e sssessesssesssessesssessnsssns 413
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Record Buffer Field Switching Record Mode Register 2 — OXCF2.........cccveervmrrmrsemssnsssssesssessssssessssssssssees 413
Record Buffer Field Switching Record Mode Field Select Register | - OXCF3 .........ccociinnnnnnninnnninnnnnns 414
Record Buffer Field Switching Record Mode Field Select Register 2 - OXCFA4.........ooovvrrirccvceevsercnnnen, 414
Output Pin Set Source 2 Control Register A — OXCFDB ... sss s sne s e s s snessesnns 414
Output Pin Set Source 2 Control Register B — OXCFB .........ccccucerireirrenercsirseeses e sseessessssssssssesssessssssssssessns 415
Frame Rate Controller Update Register — OXCF7 ..o s 415
SPOT Buffer Field Switching Record Mode Register | — OXCFS8.........ccooiiiriiiinnrrse s 415
SPOT Buffer Field Switching Record Mode Register 2 — OXCFO......cciricerccnrcrerrcerr e seseeas 416
SPOT Buffer Field Switching Record Mode Field Select Register | — OXCFA ........cocomivercvrrccnrceescensneens 416
SPOT Buffer Field Switching Record Mode Field Select Register 2 — OXCFB...........ccccoorirnrnensnrseninnnennns 416
Write Buffer Control Register — OXCFC..........o s s s 416

New FRSC Control Register A — OXCFD ...t s s s s e s me s s me s ne s 417

New Write Buffer Mapping Control Register— OXCFE............ et ee s 417
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Motion Detection Cell Line O Mask Register 1 — OX800.........ccccccriirrermriserrcenssnrssserssseesssessssessssssssnssssnsssnes 426
Motion Detection Cell Line O Mask Register 2 — OX801...........ccooivrimrnmrnmnnmsnnssssssssssss s s ssssnnns 426
Motion Detection Cell Line 1 Mask Register 1 — OX802...........ccoornrnmrnmrnmrnmsnnsnssssssssssss s s ssssnsns 426
Motion Detection Cell Line 1 Mask Register 2 — OX803.........oriiirirmrienrcirsssrsssesssses s sessssesssnssssnssssnssnes 426
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Motion Detection Cell Line 2 Mask Register 1 — OX804..........ccoveemrceerrmrsmrseessesssssssssessssssesssssssssssssssssssssnes 426
Motion Detection Cell Line 2 Mask Register 2 — OX805........ccccirrmrrrrnisnmssesssessssssessessssssesssessssssssssessssssnes 426
Motion Detection Cell Line 3 Mask Register 1 — OX8O086.........cccccvrmrnrrsmrsmssmssmssssssssssssssssssssssssssssssssssssssnes 426
Motion Detection Cell Line 3 Mask Register 2 — OX807 ......cccccvrrrmrsemssmsssssssssnsssssssssssssssssssssssssssssssssssssssnes 426
Motion Detection Cell Line 4 Mask Register 1 — OX808.........cccccrrmrrerrirnmisesssisssssesssesssssssesssssssssssssessssssnes 426
Motion Detection Cell Line 4 Mask Register 2 — OX809......cccccirrmrrrrnirnmsssssesssssesssessssssssssessssssssssessssssnes 427
Motion Detection Cell Line 5 Mask Register 1 — OX8O0A .......ccciiirrmrnernmmnmsssssnsssssessssssssssssssssssssssssssssssssnes 427
Motion Detection Cell Line 5 Mask Register 2 — OX8O0B ........cccocveemrnernmsnsmsssssnsssnssesssssssssssssssssssssssssssssssnes 427
Motion Detection Cell Line 6 Mask Register 1 — OX80C.........cccorrmrrerrersmssesssessssssessessssssesssessssssssssessssssnes 427
Motion Detection Cell Line 6 Mask Register 2 — OX80D ........cccocremrimrrirssmnsssessssseessesssesseessessssssssssessssssnes 427
Motion Detection Cell Line 7 Mask Register 1 — OX8OE.........ccccoirmrnrrnmsnmsssssrsssnssessssssssssssssssssssssssssssssssnes 427
Motion Detection Cell Line 7 Mask Register 2 — OX8O0F .........ccooirmrnmrnmsnmsssssssssssesssssssssesssssssssssssssssssssnes 427
Motion Detection Cell Line 8 Mask Register 1 — OX810.......cccccvvrrmrrerrnersmrsesssessssseessessssssesssessssssssssessssssnes 427
Motion Detection Cell Line 8 Mask Register 2 — OX811.......cccccccriricernnissmssessessssseessessssssesssessssssssssessssssnes 427
Motion Detection Cell Line 9 Mask Register 1 — OX812........ccccvcvrcmrnmrnmsnmssesssssssssessss s ssssssssssssssssssssssssnes 427
Motion Detection Cell Line 9 Mask Register 2 — OX813.......coccciorrmrnmrnmsnsssesssssssssessssssssssssssssssssssssssssssssnes 428
Motion Detection Cell Line 10 Mask Register 1 — OX814 ........cccocrcenrircinsnnir s ssee s sssssesssesssessns 428
Motion Detection Cell Line 10 Mask Register 2 — OX815.......ccccceercerririninsnnsin s sssssesses s ssesssesssessns 428
Motion Detection Cell Line 11 Mask Register 1 — OX816........cccvecmrreersersmssemssessssssssssssssssssssssssssssssssssssssnes 428
Motion Detection Cell Line 11 Mask Register 2 — OX8LT ........cccvvrirnmnnmnnmnnsnmsnnss s e 428
Motion Detection Control Register 1 — OX8L8........cocciceriiriirirrircrrsee s s s see s s see s s snessee s e ssnessnes 428
Motion Detection Control Register 2 — OX819 ... cicriircirrrir et ss e s sn e s sse e s ene s 428
Motion Detection Control Register 3 — OX8LA ......cceccreermrrmrsersssssrssee s ssssssssssssssssssssssssssssssssssssssssesssssnsssnes 428
Motion Detection Control Register 4 — OX81B.........cccooiirnrmrmrnnn s 429
Motion Detection Control Register 5 — OX8LE ...t s 429
Motion Detection Control Register 6 — OX8LF ........cocoriirccirriir st se e s s 429
Motion Detection Cell Line O Result Register 1 — OX820.......ccccvecmrrersmrssmssesssssssssssssssssssssssssssssssssssssssssees 429
Motion Detection Cell Line O Result Register 2 — Ox821.........cccovriinmnnnnnnnnns s 429
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Motion Detection Cell Line 4 Result Register 1 — OX828.........c e snes 430
Motion Detection Cell Line 4 Result Register 2 — OX829.........ccciiiirinirnnnnnsn s 430
Motion Detection Cell Line 5 Result Register 1 — OX82A.........cccioiirnrnrnnmsn s 430
Motion Detection Cell Line 5 Result Register 2 — OX82B.........cocoiicieciirccerrcer e nnes 430
Motion Detection Cell Line 6 Result Register 1 — OX82C.......oo i icircimrcrrrcerrcr s s s s sne s e snes 431
Motion Detection Cell Line 6 Result Register 2 — OX82D.........cccvvrnmrnmrnmrnmsnmsnssss s 431
Motion Detection Cell Line 7 Result Register 1 — OX82E..........ccccooinrinnrninnnsss s 431
Motion Detection Cell Line 7 Result Register 2 — OX82F ........o s ne s 431
Motion Detection Cell Line 8 Result Register 1 — OX830.......cccocciiiiriimrienriirrce s ss e s s s snesssnesnes 431
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SPOT OSD Picture Blue Color 1 Register — OXFB1........ccociiriimrrmrserssnsssssesssssssssesssssssssssssssssssssssssssssssssssssnes 517
SPOT OSD Picture Red Color 2 Register — OXFB2 ... sse s see s e s s e sssne s sne s s e s s sssnssssnnas 517
SPOT OSD Picture Green Color 2 Register — OXFB53......o s ser s s ssse s sne s sse s se e s e e sssesnsneas 518
SPOT OSD Picture Blue Color 2 Register — OXF54..........ccvoeeiirmrserrsesssssessssssssssesssssssssssssssssssssssssssssssssessenes 518
SPOT OSD Picture Red Color 3 Register — OXF5B5 ... 518
SPOT OSD Picture Green Color 3 Register — OXF56.......c.ccvvcircimrirerrce s see e s sssess e s sse s sees s sssnssnsnees 518
SPOT OSD Picture Blue Color 3 Register — OXFS7 ... ses s e s sssesssse s sne s e s e sssnesnsnnas 518
SPOT1 OSD Font and Picture RAM Address Low Byte Register — OXF58........cccceecreerverscmnsennsesssesseesenns 518
SPOT1 OSD Font and Picture RAM Address High Byte Register — OXF59 ... 518
SPOT1 OSD Font and Picture RAM Data Low Byte Register — OXFBA.........ccocirrimcincmnser e 519
SPOT1 OSD Font and Picture RAM Data High Byte Register — OXF5B........ccccoccnvmrvrccnnsennsincesseessescsesens 519
SPOT1 OSD Display RAM Address Register — OXFBC.........cccorrmrsemrsmssmsssssssssssssssssssssssssssssssssssssssssssssssssenss 519
SPOT1 OSD Display RAM Data Register — OXFSD .........coccierircrcrcrsesessessess s s s s sse s sesssssesesnes 519
SPOT DISP_PITCH RegiISter — OXFBE.........cccoiiirereeresessesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 519
SPOT ADJUSTMENT ENABLE Register — OXFSF ..o sssssssssssssssssssssssssssssssssssssssssssssssssns 519
SPOT2 Control Register — OXFBO..........coccceiiiriciriierrceessessssssssse s snesssesssse s sssssssnesssness e esssnsssnssssnessseessnsessnsensnnes 520
SPOT2 Control Register — OXFOL..........coiissss s s s s s 520
SPOTL Control Register — OXFB2........cciicirsre s s s s s s 520
SPOT2 Control Register — OXFB3.........oo s s s sne s ses s e e s se s s s s me s e s e s ne s e me s n e s e e s e e s mnennnn s 520
SPOT2 Control Register — OXFBA.......... e sss s see s s e s s s ne s se e s e s ne s e sme s ne s e e e nn e s mneennn s 520
SPOT2 Control Register — OXFB5........ccoocccrersre s s s s s s s 520
SPOT2 Control ReZISter — OXFBB..........ccooceririccrere s s s 521
SPOT2 Control ReGISter — OXFGT ... ceiciricirccerecees st s s ssess e s see s e e s se s s sse s s ne s se e s se s ne s e sme s me s e e s e e s smnennnnen 521
SPOT2 Control Register — OXFBS..........o s cess e s s e s sse s e e s e s s ne s se e s e s ae s e sme s n e s n e s e e s mnennnn s 521
SPOT2 Control Register — OXFBO ... s 521
SPOT2 Control Register — OXFBAL........c e 522
SPOT2 Control Register — OXFBB ... s s ser s e e s s s ne s e s e s e s e me s n e s e e s e e s e e nne s 522
SPOT2 Control Register — OXFBC..........ooccriiiricirierrceesseesssesssne s s sse s e e s se s sse s s sne s s sne s s e e s sesesnesssnesssnessnsesnsensnnen 522
SPOT2 Control ReZISter — OXFOD ..o s s s 522
SPOT2 Control Register — OXFBE..........oo s s s s s s 522
SPOT2 Control Register — OXFOF .........oo s s ee s e se s s sne s see s e s s sne s m e s n e s e e s e e nne s 523
SPOT2 Control RegiSter — OXFT70.......ciiciicieicirccers e s ses s e sssne s s sse s e e s se s sse s s me s sne s e e s e s e sme s n e s e e s nnesnnensnnen 523
SPOT2 Control REGISTEr — OXF7 ... s s s 523
SPOT2 Control REZISTEr — OXF7 2. s s s 523
SPOT2 Control ReGISter — OXFT 3. st cer st s e sse s se e s e s se e s se s me s e s e s e e sme s n e e e e e an e s nneannn s 524
SPOT2 Control ReGISter — OXFT4....... et s s sse s e s s e s s me s e s e e s e e sme s n e e e e e ae e s mneannn s 524
SPOT2 Control REGISTEr — OXF75........eo e s s 524
SPOT2 Control REZISTEr — OXFT76........ooiecceecrese s s s s s 524
SPOT2 CoNtrol REGISTEr — OXFT 7 .....eeeeceeccercere st s e sse s see s e s s e s s me s e s e e s ne e nme s m e e e e e ae e s mnennnn s 524
SPOT2 Control Register — OXFT78 ... et s sne s e s s e e s 525
SPOT2 Control REZISTEr — OXF7O ... s s s 526
SPOT2 Control REGISTEr  — OXFTA ... s 526
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SPOT2 Control REZIStEr — OXF7B .......eoieiieccreeeeseesses s sessee s e s ssessne s e s sessne s e s e ssne s e e sne s e e e s snesanen e ssnnnanes
SPOT2 Control REZIStEr — OXFTC........eoeeeecerreecescsrsee s e s s a s e s s sne s s s ne s e s sne s e e e s eme s an e e e nenanes
SPOT2 Control REZISTEr — OXF7D .....cccooeieiieeerirrrssesssesssssssssssssssssssssss s s sssssssssssssssssssssssssssssesssssssssnsssssssnssnessnnns
SPOT2 Control ReZIiSter — OXFTE........o oo ssssssesssssssssss s s sasssss s s s s ssnssssssssssssssssssssnsssssssnssnessnnns
SPOT2 Control REZIStEr = OXFTF ...t e s s sn s n e s s e e s eme s s s
SPOT2 Control ReZISter — OXF8O0.........cuciiiiiiieriircersessses e s seesesssesssesessssssnesse s e ssne s e s s e ssnssseessessnsssnessessassnns
SPOT2 Control Register — OXF8L ........cooioiiciriirrsesssesssssses s sssssses s s sssssss s s ssssssssssssssssssssssssssssnsssssssnsssessnnns
SPOT2 Control ReZister — OXF82........cocceoiirriirrrsserssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssnnns
SPOT2 OSD Font Size Register - OxF83

SPOT2 OSD Time and Date Horizontal Position Low Byte Register — OxF84............cccvvreirccrrceercercnnnens 529
SPOT2 0OSD Time and Date Horizontal Position High Byte Register — OXF85........cccccvirecmrcmrsrnssnssensenns 530
SPOT2 0OSD Time and Date Vertical Position Low Byte Register — OXF86 ..........cccccvvmrimrrcmrsnssenssnssensenns 530
SPOT2 0OSD Time and Date Vertical Position High Byte Register — OXF87 .......ccccevrrmriercirrcnsceessescnennens 530
SPOT2 OSD Title Horizontal Position Low Byte Register — OXF88..........ccccrrirvmrrmnssssnses s s snesnens 530
SPOT2 OSD Title Horizontal Position High Byte Register — OXF89 ........ccccveiiimriirmnnsssnsssssessse e seessenns 530
SPOT2 OSD Title Vertical Position Low Byte Register — OXF8A..........ccomriircmrnmnnnsssrseesss s ens 530
SPOT2 0OSD Title Horizontal Position High Byte Register — OXF8B...........ccccreimrrrmrcsinssns e ssseens 530
SPOT2 OSD Font and Picture RAM Address Low Byte Register — OXF8C........cocvmrrcmrcrrccnrcccnncenseesnens 531
SPOT2 0OSD Font and Picture RAM Address High Byte Register — OXF8D........cccceeereemrserrmrsesssesssesseesenas 531
SPOT2 OSD Font and Picture RAM Data Low Byte Register — OXF8E..........ccoivrinnnnnnnnnnnnnnnssssssssnnnns 531
SPOT2 OSD Font and Picture RAM Data High Byte Register — OXF8F ... 531
SPOT3 Control Register — OXFOO.........co i cer s e s ssse s s s sse s e s s se s s sse s ne s sne s e e s e s e sme s me s e e s e e s mnennnnen 531
SPOT3 Control Register — OXFOL........ooeociiccrerrrsssessesssssssesssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssnsssensnnns 531
SPOT3 Control Register — OXFO2........c s s 532
SPOT3 Control Register — OXFO3......... s ssr s sse s e s se s s ne s sn e s e e s ae s nme s m e s e e s e e s e e nnn s 532
SPOT3 Control REGIStEr — OXFO4......... et sn e s n e s e s ne s e e e me s n e e e ne s ans 532
SPOT3 Control Register — OXFOB5........coccicieererrrsssrssesssssssesssessssssssesssssssssssssssssssssssssssssssssessssssssssssssssssssnessnnns 532
SPOT3 Control Register — OXFOB.........oc o s s s s 532
SPOT3 Control ReGISter — OXFOT ... ses e sse s sse s e s s se s s s ne s sn e s e s ae s nme s m e s e e s e e s e e e nnn s 533
SPOT3 Control Register — OXFOS......... et ss e s e s s s s sne s sn e s e s s e nme s m e s e e s e e s e e nnn s 533
SPOT3 Control Register — OXFOO ... s s e s s s n e s e s e 533
SPOT3 Control Register — OXFOA........ s s 533
SPOT3 Control ReZIiSter — OXFOB ... s s 533
SPOT3 Control Register — OXFOC.........oo s s e s s e s see s e e s se s s s s me s e s e e s ae s e sme s m e s e e s e e s mnennnn s 534
SPOT3 Control ReGISter — OXFOD ... s s see s e s se s ssne s e s e s ae s sme s m e s e e e e e s mn e e nnn s 534
SPOT3 Control Register — OXFOE......... s s s 534
SPOT3 Control REZISter — OXFOF ... s s s s 534
SPOT3 Control RegiSter — OXFAQD.........coiciiiciricirrere e st e ssse s s sss s s sne s s e e s se s s se s s sne s s sne s s e e s ae s e snesssnesssnessnnesnnessnnen 535
SPOT3 Control Register — OXFAL......... st s s e s sse s see s e s e s s s s me s e s e s ne s me s m e s e e s e e s mnennnn s 535
SPOT3 Control REZISTEr — OXFAZ.........o e s 535
SPOT3 Control REZISter — OXFAS........e s s 535
SPOT3 Control Register — OXFA4.......... e cee st s s sse s sse s e e s se s s ne s e s ae s ae e nme s n e s e e e e e s mneannn s 536
SPOT3 Control Register — OXFABL.........o et s s e s s s ne s se e s e s ae s me s n e s e e s e e s mneannn s 536
SPOT3 Control REZISTEr — OXFAB.........ooi e s 536
SPOT3 CoNtrol REGISTEr — OXFAT ... s 536
SPOT3 Control Register — OXFAS ... st se e s s e s sme s m e s e e s e e s e e s 536
SPOT3 Control Register — OXFAD ... st e e s s sme s n e s n e s e s 537
SPOT3 Control REGIStEr — OXFAA ... s s s s sn e 538
SPOT3 Control REZISTEr — OXFAB ... s s s s s s s 538
SPOT3 Control ReGISter — OXFAC.........oeiccrcerr e st s e s sse s see s e s e s se s s ne e e s e s ne e e sme s n e s e e e ae e s nnennnn s 538
SPOT3 Control ReGISter — OXFAD ...t sr s s s s s s s me s e s e s s sme s m e e e e s ae e s me e sne s 538
SPOT3 Control REZISter — OXFAE.........coo e s s 538
SPOT3 Control REZISter — OXFAF ... s s s 539
SPOT3 Control Register — OXFBO .........o i cesr e sse s see s e s s se s s me s sn e s e e s s sme s m e s n e s ae e s mn e e snn s 539
SPOT3 Control Register — OXFBL ...t se s s se e s e s s e n e s e s e e s 539
SPOT3 Control REZIStEr — OXFB2 ... s s s san e 540
SPOT3 OSD Font Size Register — OXFB3 ... s s s s 541
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SPOT3 OSD Time and Date Horizontal Position Low Byte Register — OXFB4 ..........ccoccvvrevrcerceeciescnnnnens 541
SPOT3 0OSD Time and Date Horizontal Position High Byte Register — OXFB5.........ccccccvvrevrcesseecsencnnnnens 541
SPOT3 0OSD Time and Date Vertical Position Low Byte Register — OXFBG6 ..........cccccvversmrrmssenssenssnssensenas 541
SPOT3 0OSD Time and Date Vertical Position High Byte Register — OXFBT ........cccocvvernmrrmssenssnsssnssenssenas 542
SPOT3 0OSD Title Horizontal Position Low Byte Register — OXFBS...........cccocreircmrrrcsescsssercses e 542
SPOT3 0OSD Title Horizontal Position High Byte Register — OXFBO ........ccccocrriivmrsencsescs s 542
SPOT3 OSD Title Vertical Position Low Byte Register — OXFBA..........ccceervrrsmrsmssnssnssessss s ssessse s ssessenas 542
SPOT3 0OSD Title Horizontal Position High Byte Register — OXFBB.........ccccoooiimrnrrncmnnsnsnssssessse e 542
SPOT3 0OSD Font and Picture RAM Address Low Byte Register — OXFBC........ccccceeirrcmriencsessnnseessessansnens 542
SPOT3 0OSD Font and Picture RAM Address High Byte Register — OXFBD.........ccccceevrrmrrercsnssnnseessessannnens 542
SPOT3 OSD Font and Picture RAM Data Low Byte Register — OXFBE...........cccccvirrmrrmnsnnnsnsseesnnsse e 543
SPOT3 0OSD Font and Picture RAM Data High Byte Register — OXFBF .........cccociiircinensesnsnnsenssessnseessenns 543
SPOT4 Control ReZISter — OXFCO.........coceiirccieriircesses s cessee s e s sesssesse s ssssne s s s e ssne s e s s e ssne s e e e ssnessnessessnssnnns 543
SPOT4 Control REZIStEr — OXFC ... s e s s s s e s s sne s s s ne s e e e s sne s e e s smesan e e e nnnnanas 543
SPOT4 Control ReZister — OXFC2........ooiioiiceieerrssssssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnssssssnnns 543
SPOT4 Control Register — OXFC3........ooiioiicrierrnssesssesssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnssssssnnns 543
SPOT4 Control REGIStEr — OXFCA......... et ssne s s n e s e e s ne s e e e nne s n e e e ene s ans 543
SPOT4 Control REZIStEr — OXFCB.........o et sn s ssn e s e e e s ne s e e e eme s n e e e ne s ans 544
SPOT4 Control Register — OXFCB........c.cceeoreerserrsmrssesserssesssesssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssnessenss 544
SPOT4 Control REZIStEr — OXFCT ... s s s s s s s s s s 544
SPOT4 Control ReZISter — OXFCS8.........o st s s e s sne s e s ne s e e s eme s n e e s ene s ans 544
SPOT4 Control REGIStEr — OXFCO........uo et ssne s s ne s e s ne s e e ene s n e e e ne s ans 545
SPOT4 Control Register — OXFCA........ooeoieecreerrsssesssessssssessessssssssssssssssssssssssssssssssssssssssssssesssesssssnssssesssssnessnnns 545
SPOT4 Control Register — OXFCB........coc o s s s s s s s s 545
SPOT4 Control REZIStEr — OXFCC....... .ot s s ssne s e s ne s e e s ne s e s eme s e e e s ne s ans 545
SPOT4 Control REZIStEr — OXFCD ........oiiiirciiercircerer s csessee s s s s e s sne s e s sene s e e s ne s e et sene s n e e s nenanas 546
SPOT4 Control Register — OXFCE..........ccooieeieererssessessssssssssesssssssssesssssssssssssssssssssssssssssssssesssssssssssssssssssssensnnns 546
SPOT4 Control Register — OXFCF ... s 546
SPOT4 Control REZIStEr — OXFDO ........coceiireiiieiircessesse s e ssee s e s sessse s e s sessne s e s s e ssnessee s e ssnsssne st ssnsssnessessnsssnns 546
SPOT4 Control REZIStEr — OXFDL ........ceiiircireecirccrer s s e s s s e s s sne s s ne s e e s ne s e et e eme s e e e e enenans 546
SPOT4 Control REZIStEr — OXFD2 ........ceiiirciiiecirccrer s e s s e s s s e s ne s e e s ene s e e e s ene s an e e e nenans 547
SPOT4 Control Register — OXFD3 ... s s s s s s s s s s 547
SPOT4 Control Register — OXFDA ... s s s s 547
SPOT4 Control Register — OXFDS ... s e s e s se s s me s e s e s s nme s n e s e s e e s mn e e nnn s 547
SPOT4 Control ReGISter — OXFDG .........oo e s e s s e s see s e e s se s s s sne s se e s se s se s e nme s m e s e e s e e s mn e e nnn s 547
SPOTA4 Control REZISEEr — OXFDT ... s s s s s s s 548
SPOT4 Control Register — OXFDS ... s s 548
SPOT4 Control Register — OXFDO ... e s s s se e s e s s me s n e s e e e e s e e e nne s 549
SPOT4 Control Register — OXFDA ... st s s e s s s e s e s e s me s n e s e e e e e s mn e e nnn s 549
SPOT4 Control Register — OXFDB ... s s 549
SPOT4 Control ReZisSter — OXFDC ... s s s s s 550
SPOT4 Control RegiSter — OXFDD ... s s s sne s s e e s se s se s s me s sn e s e s ne s nme s ne s n e s e e s meennnn s 550
SPOT4 Control Register — OXFDE ... et see s e s se s s s se e s e s e s nme s n e s e e e s e e nnn s 550
SPOT4 Control Register — OXFDF ... s s s s s 550
SPOT4 Control Register — OXFEOQ........cocorircrirsse s s s s s s s s 551
SPOT4 Control Register — OXFEL.......... s s s e e s se s s s ne s sn e s s me s m e s e e e e e s mn e nne s 551
SPOT4 Control Register — OXFE2......... et s e s see s e e se s s me s e s e s s me s m e s e e s e e s mn e e nnn s 552
SPOT4 OSD Font Size Register — OXFES ... s s 553
SPOT4 OSD Time and Date Horizontal Position Low Byte Register — OXFEA4...........cccovririncnnnsninninnns 553
SPOT4 OSD Time and Date Horizontal Position High Byte Register — OXFES.........cccoecrcvcrccnrcnensccnnneen. 553
SPOT4 OSD Time and Date Vertical Position Low Byte Register — OXFEBG..........ccccecemrrrrrrcmrrsnrcsenscennnen, 553
SPOT4 OSD Time and Date Vertical Position High Byte Register — OXFE7..........ccoccovririnnnnnnnsnnsnnsnnnnnns 554
SPOT4 OSD Title Horizontal Position Low Byte Register — OXFES ... 554
SPOT4 OSD Title Horizontal Position High Byte Register — OXFEO ..........o v 554
SPOT4 OSD Title Vertical Position Low Byte Register — OXFEA ... ricircvmrcre s enseeas 554
SPOT4 OSD Title Horizontal Position High Byte Register — OXFEB .........cccocoiiiiininsnsrseneseresesesenens 554
SPOT4 OSD Font and Picture RAM Address Low Byte Register — OXFEC .........ccocooriririnsnsnnnsnssnsnnnnnnns 554
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SPOT4 0OSD Font and Picture RAM Address High Byte Register — OXFED........cccccevvrecmrcercseesnnceessencnennens 554
SPOT4 0OSD Font and Picture RAM Data Low Byte Register — OXFEE .........cccccooonvmrrrcnnnescsesceeseeses e 555
SPOT4 OSD Font and Picture RAM Data High Byte Register — OXFEF .........ccoooiiircrcmnsncsnnenssessseseesaens 555
SPOT ChannelO position mapping Register — OXFFO ........ccccoiroinmrnmsnmssesssssssssesssssssssssssssssssssssssssssssssssesas 555
SPOT Channell position mapping Register — OXFFL ... ssnes 556
SPOT Channel2 position mapping Register — OXFF2 ... ssnes 556
SPOT Channel3 position mapping Register — OXFF3 ... iicrrrrsrssessr s ssssssssssssssssssssssssssssssssesas 557
SPOT Channel4 position mapping Register — OXFF4 ... ssssses s ssssssessssssssssssssssssnssssssnsas 558
SPOT Channel5 position mapping Register — OXFF5 ... e s e 558
SPOT Channel6 position mapping Register — OXFFG .........cccooriiecriescrssrner e sseessess s sss s s s sseessessnessnes 559
SPOT Channel7 position mapping RegiSter — OXFFT ... ssessessssssssssssssssssssssssssssssssssssesas 560
SPOT Channel8 position mapping Register — OXFFS8 ... ssss s s ssss s ssssssssssesas 560
SPOT Channel9 position mapping Register — OXFFO ... e 561
SPOT Channell10 position mapping Register — OXFFA ... see s sss e s snssseessessasssnes 562
SPOT Channell1 position mapping Register — OXFFBi........ccoooiorriincmnserssrsssssessss s sses s sssssssssseeas 562
SPOT Channell2 position mapping Register — OXFFC.........ccoierriircmrerrsrsssssessss s s ssessssssssssssssenas 563
SPOT Channelld3 position mapping Register — OXFFD.........cocoiirircrircrnes s sss s ssessess e sssesses 564
SPOT Channell14 position mapping Register — OXFFE ... sss e ssnesseessessssssnes 564
SPOT Channell5 position mapping Register — OXFFF ... oiorriirrrserrrsssssesssssssssesssessssssssssesssssssessenas 565
Bitmap OSD fOr SPOT ... s e e e e eae e Re e e Re e e e e e Re e e e Re e Re e Re e Re e ReeReeaeeaenaenannnenanan 566
T LT T 566
L= 10 =S 566
LI L=T0 T Vo3 B0 1= = L4 oY ST 566
= =153 =T g = o] = SRS 568
ReEZIStErs DefiNItION. ..o 571
Bitmap source vertical postion Register 1 — OXO080 ........cccccrerrrrrrmrsersssssrsssessssssssssssssssssssssssssssssssesssssssssses 571
Bitmap source vertical postion Register 2 — OX081 .........coccivriirrmrienercrrsese s s s s sne s e sssessnes 571
Bitmap source horizontal position Register 1 — OX082........cccccvrrrrirnrirrrrsene s see s s ssns 571
Bitmap source horizontal position Register 2 — OX083.........ccceerrcmrsmrsrsssrssessesssrssessss s sssssssssssssessssssssees 571
Bitmap source vertical Size Register 1 — OX088 ... s 571
Bitmap source vertical Size Register 2 — OX089 ... s ne s nesnes 571
Bitmap source horizontal Size Register — OX08a .........ccceeiiciricirirircsr s ne s e nes 571
SPOT1 Bitmap Destination vertical postion Register 1 — OX084...........ccvirrcmrrmrsmsssmsseesssssssssesssesssssssessenas 571
SPOT1 Bitmap Destination vertical postion Register 2 — OX085.........ccccvirrrmrrmrsnssmnseessssssssseessesssesssessenes 572
SPOT1 Bitmap Destination horizontal position Register 3 — OX086..........ccccccrrrmrrrirrrrrnsesssees e eseeas 572
SPOT1 Bitmap Destination horizontal position Register 4 — OXO87 ........ccccvevmrrrmrcnrsserssesseer e ssseeseeas 572
SPOT1 Bitmap Destination vertical Size Register 1 — OXO8D........ccccoorirririrrnmrnrnrn s 572
SPOT1 Bitmap Destination vertical Size Register 2 — OXO8C ........ccccoorimrrrnrnnrnssnsss e 572
SPOT1 Bitmap Destination horizontal Size Register 1 — OX08d ..........cccccrriirrrrrirmrcrrr e 572
SPOT1 Bitmap Start Line Register 1 — OXO8E ......cocceieeiiirirircrerrcseeressse s e s see s e s s e s s snesssnesseessnssssnssnsneas 572
SPOT1 Bitmap Start Line Register 2 — OXO8H ... s s s 572
SPOT1 Bitmap Start Pixel Register 1 — OX090 ... s 572
SPOT1 Bitmap Start Pixel Register 2 — OXOO1L ... e se s e e s s s sne s sne s e s ne s s smn s nne s 572
SPOT1 Bitmap Control Register 1 — OX0O2.......... s sere e s e ssse s s sse s see s e e s se s s snesssne s s e essnesssnssssnnen 573
SPOT1 Bitmap Control Register 2 — OX093........co s s s s 573
SPOT1 Bitmap Control Register 3 — OXOO4........c. s s s s 573
Bitmap DMA enable Control Register 3 — OX0O5....... it sne s ne s e snes 573
SPOT1 Bitmap Control Register 3 — OX096..........oocciiiiriciriciscerr s ssse s s sse s see s e s s sse s s snesssne s s e essnssssnssnsnees 574
SPOTL Color I00k-up tabled.Y — OXOO7 ... ssr s s s s me s se e s e s e s sme s m e s se e s ne e s me e e sne s 574
SPOT1 Color 100k-up tabled.Ch — OX09O8 ... sse s sse s s s s e sessne s e e s s ssnessnsssnssasssns 574
SPOT1 Color l00k-up tabled.Cr — OX099 .......coceiireirrrrersrsssesses s sssesse s s s ssesse s s s sssssseessssssssssessssssssssesssssnsssnes 574
SPOTL Color [00k-up table2.Y = OX0@.......oiriirrcirrcesrcirrnr e s e s s sse s se e s e s se s sne s n e s se e s e s s me e e sme s 574
SPOT1 Color l0ok-up table2.Ch — OX0Oh.........or it s e s se s sne s n e s e s s ne s smn e me s 574
SPOT1 Color 100k-up table2.Cr — OXOOC......cccvcerrerrrrrersersssseessesssssssessessssssssssesssssssssssssssssssssssssssssssssesssssasssnes 574
SPOT1 Color look-up table3.Y — OXOOd.......ccccceiimrrmirerrsersssseessesssssssessessssssssssessssssssssssssssssssssssssssssssnesssssassnnes 574
SPOT1 Color [00k-up table3.Ch — OXOOE.......cccricircerrcirrcisrcee e s s sne s se e s e s se e sne s n e s e e s s ae e s smn e e nnn s 574
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SPOTL Color I00K-UP table3.Cr — OXOOf ......eeivcerrirerrerrreersesrssresssrssseesssessssessssesssssssesssssessssessassssesssssessasessanes 574
SPOT2 Bitmap Destination vertical postion Register 1 — 0Xx0a4 ........cccoccvirerrcmrrscses s e 575
SPOT2 Bitmap Destination vertical postion Register 2 — OX0a5........cccccrirrrrmrrmssnssnnssssnssssssessss s sseesenas 575
SPOT2 Bitmap Destination horizontal position Register 1 — 0X0@6 ..........cccvrmrrrrrsmrsessnssssssesssesssssseesenas 575
SPOT2 Bitmap Destination horizontal position Register 2 — 0X0a7 .......cccceevrrcmrrmsssssssesssnsssesseessesssesses 575
SPOT2 Bitmap Destination vertical Size Register 1 — 0X0@b .......ccccceerrrrrrernsrcsnser e 575
SPOT2 Bitmap Destination vertical Size Register 2 — OX0AC ......cccocvrrmrsmrsrrrsmsssssrsssssessssssssssesssssssssssssenas 575
SPOT2 Bitmap Destination horizontal Size Register — 0X0ad..........ccccvemrirrrsmrsmssnsssnsssssrsss s sseessenas 575
SPOT2 Bitmap Start Line Register 1 — OX0@E.......cccvceireremrseererinsssessessssssssssesssssssessesssssssssssssssssassssssssssasssees 575
SPOT2 Bitmap Start Line Register 2 — OXO0af........cccoceiirimiserrirsrrsesses e sses s s ssesses s ssssssesssessnsssnssssssnsssees 576
SPOT2 Bitmap Start Pixel Register 1 — OXODO ......ccccoeiircmrsmrsmrrnssesssssssssessssssssssssssssssssssssssssssssssssssssssssssssnns 576
SPOT2 Bitmap Start Pixel Register 2 — OXODL ......coccoceirerirrrsrsssesssnssssses s sssssses s sssssssssssssssssssssssssssssssssnns 576
SPOT2 Bitmap Control Register 1 — OXOD2........oo i ssss s s sse s s sns s e e sessnesn e s e ssnsssnes 576
SPOT2 Bitmap Control Register 2 — OX0D 3. see s s s s ssne s e s sne s e e ssne s e 576
SPOT2 Bitmap Control Register 3 — OXOD4........cocciceririrrrrerrsssssssesssnsssssesssssssssssss s sssssssssssssssssssssssssssssesssens 577
SPOT2 Bitmap Control Register 3 — OXOD6.......cccccerverrimrrmrserssnsssssessssssssssssssssssssssssssssssssssssssssssssssssssssssessssns 577
SPOT2 Color 100K-Up tabled.Y — OXODT7 .....cocoiceiircrrerrescrssee s s sse s e s e s sne s e s s sne s e e s sne s e e e s sne s e e e senesanes 577
SPOT2 Color look-up tabled.Ch — OXODS..........oirrircrrrrrer s se e s ne e s sne e e s me s anas 577
SPOT2 Color look-up tabled.Cr — OXOD9 ......ccceecrrmrserrsrrsrsseessssssssssessssssssssssssssssssssssssssssssesssssssssnessssssssssessenss 577
SPOT2 Color I0ok-up table2.Y = OXODa ......cccccerrerrmrserssrrssrsssesssssssssessssssssssssssssssssssssssssssssesssssssssssssssssssssessenns 577
SPOT2 Color [00k-up table2.Ch — OXODD.......cccericircrrciercrrr e see s s e sne s sn e s e s se s s sne s sne s se e s e e s smn e nnne s 577
SPOT2 Color [00k-up table2.Cr — OXODC......cciciricrrceerrirssesrsse s e s e s s e s s sne s sne s e e s se s s sne s sne s s e e s snnessnnensnnes 577
SPOT2 Color look-up table3.Y = OXODd .......ccccceeemrrmrserrsersesseesssssssssessssssssssssssssssssssssssssssssesssssssssssssssssssssessenss 577
SPOT2 Color 100k-up table3.Ch — OXODE......cccceeemrrmrserrsrrsrsseessrsssrsssessssssssssssssssssssssssssssssssesssssssssssssssssssssessnnns 577
SPOT2 Color [00k-up table3.Cr — OXODF........o e s e s e s sne s n e s e s ne e s e e nne s 578
SPOT3 Bitmap Destination vertical postion Register 1 — OX0C4 ........ccoviircircnnrncsercersee e 578
SPOT3 Bitmap Destination vertical postion Register 2 — OXOC5 .......cccucerrrrrsmrsmssrsssnssesssessssssesssesssssssessenes 578
SPOT3 Bitmap Destination horizontal position Register 1 — OXO0CB........c.cceecrrmrrrrrsmrsessesssssseessesssesssessenas 578
SPOT3 Bitmap Destination horizontal position Register 2 — OXOCT ........ccccrevmrrrmrssemssessseesssees e e sssessseeas 578
SPOT3 Bitmap Destination vertical Size Register 1 — OXOCD .......cccovrerrrmrirnsinc e 578
SPOT3 Bitmap Destination vertical Size Register 2 — OXOCC........cccvermrrirrrmrcsmrssesrse e se s sneas 578
SPOT3 Bitmap Destination horizontal Size Register — OX0C ..o 578
SPOT3 Bitmap Start Line RegISter 1 — OXOCE........coceoermrerrrerrrs s s s s sss s sssssssassas s 578
SPOT3 Bitmap Start Line Register 2 — OXOCT ... s sne s s s me s nne s 579
SPOT3 Bitmap Start Pixel Register 1 — OXOdO ... see s e s s s s sne s e s s s smn s enne s 579
SPOT3 Bitmap Start Pixel Register 2 — OXOdL ... s 579
SPOT3 Bitmap Control Register 1 — OXOd2.........cccooirrimrerersrs s s 579
SPOT3 Bitmap Control Register 2 — OXOd3.........coo s see s ssse s s s see s e s se s s sne s sne s e e s ne s ssmeessne s 579
SPOT3 Bitmap Control Register 3 — OXOd4 ... eierrccrccerscserr e s e s e s s e s se e s e s se s s sne s sne s e e s s nn s s smeennnn s 580
SPOT3 Bitmap Control Register 3 — OXOdB.........cccoormrirrimrerrrrrs s s s 580
SPOT3 Color I00k-up tabled.Y = OXOAT .....cccveeerrrrrmrsersserssrsseessssssssssesssssssssssssssssssssessssssssssesssssssssssssssssssssessenns 580
SPOT3 Color look-up tabled.Ch — OXOdS8...........oo s s e s e s se s s sne s sne s e s s ne e s sme e nnne s 580
SPOT3 Color look-up tabled.Cr — OXOd9 ... s s s s s e n e s ae s e e ne s 580
SPOT3 Color I00k-up table2.Y = OXO@ ......ccceeeerrrrrmrserssesssrsssessssssssssessssssssssssssssssssssssssssssssesssssssssssssssssssssessenns 580
SPOT3 Color look-up table2.Ch — OXOAD........cceimrrerserrserssrrseessrsssssssessssssssssssssssssssessssssssssesssssssssssssssssssssessenss 580
SPOT3 Color [00k-up table2.Cr — OXOUC......ccciciricrrcerrceerre e s e e s s s sne s se e s e s se s e sme s n e s ne e s ne e s smnennnn s 580
SPOT3 Color look-up table3.Y = OXOdd ...t s s e s sme s n e s s e s s mn e ne s 580
SPOT3 Color 100k-up table3.Ch — OXOAE.......cccceirerrrrrrrersrsseessesssssssessesssssssssses s s sssessesssssssssssesssssnssssssssssassnnes 580
SPOT3 Color 100k-up table3.Cr — OXOdf........ccccceiimrrmrsrrrerssrseesse s sse s s ssssse s s s sse s e s sessae s e e snesnessne e ssansanes 581
SPOT4 Bitmap Destination vertical postion Register 1 — OX0e4.........orvrcvrrcrnrcin e sseeas 581
SPOT4 Bitmap Destination vertical postion Register 2 — 0X0€5.......cocrrvircvrrcsrrcn e seeas 581
SPOT4 Bitmap Destination horizontal position Register 3 — OX0€6 .........ccccooririririrsrrsrssssse s 581
SPOT4 Bitmap Destination horizontal position Register 4 — OX0€7T ......cccvceevrrcmrserssmsssssesssrssssssessssssssssens 581
SPOT4 Bitmap Destination vertical Size Register 1 — OX0eb.........corrcririrccrrcrrrcr e 581
SPOT4 Bitmap Destination vertical Size Register 2 — OX0€C .......cccvcvrrcirrvir s 581
SPOT4 Bitmap Destination horizontal Size Register — OX0ed.........cccocerverirrirsrnnmrnssnssse s 581
SPOT4 Bitmap Start Line Register 1 — OXOEe........coocecrcrerereresessse s s s s s s sass s snnns 581
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SPOT4 Bitmap Start Line Register 2 — OXOEf........ccvveiierecmrierercirseeses s sses s s s s e sessnese s s ssnsssees 582
SPOT4 Bitmap Start Pixel Register 1 — OXOf0 ......cccccceiierccirccrercsrssrses s ssesses s sns s e s sessnessnssssssnssnnes 582
SPOT4 Bitmap Start Pixel Register 2 — OXOfL ......ooceiiircmisrisrsssssesssn s s s s s sssssssssssssssssssssssssssssssssens 582
SPOT4 Bitmap Control Register 1 — OXOf2.......ccoocicrririrrrsersss s s ses s ssssssns s s s s sssssssssssssnsssnsas 582
SPOT4 Bitmap Control Register 2 — OXOf3.......cc i se s s sse s s sne s se s s sne s e e ssnssanes 582
SPOT4 Bitmap Control Register 3 — OXOf4.......co i s sne s sne s s s 583
SPOT4 Bitmap Control Register 3 — OXOFB........ccucceremrimrrcmrnerssrsssssesssnsssssessssssssssesssssssssssssssssssssssssssssssssesseses 583
SPOT4 Color I00k-UP tabled.Y — OXOF7 .....occcioerirrrrrserssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 583
SPOT4 Color 100k-up tabled.Ch — OXOf8 ... s s ssne s e s sne s e s s 583
SPOT4 Color 100k-up tabled.Cr — OXOfO ..o s s e s sne s e e s sne e s e s 583
SPOT4 Color I00k-Up table2.Y — OXOfQ.....ccccvemrimrrmrserssrssssssessssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssnnns 583
SPOT4 Color 100k-Up table2.Ch — OXOfD.....cccccerierrmrserrsrssrsssessr s ssesssnssssssssss s s sssssssssssssssssssssssssssssssssssssssnnss 583
SPOT4 Color 100K-Up table2.Cr — OXOfC.....ccccrrerrererrserssersssseesses s ssesse s sessnesse s s s sne s e s s e s sns s e e s e s snessnessnssnsssnes 583
SPOT4 Color 100k-up table3.Y — OXOfd......cccccvceeiremirrrercrsseese s s sse s e s s snessesssessnesses s e ssne s e e s e ssnsssnessnssnssnnes 583
SPOT4 Color I00k-Up table3.Ch — OXOfE.....cccucrrimrrrrserrsrrssrsseesssssssssesssssssssesssssssssssssssssssssssssssssssnssssssssssssssnnns 583
SPOT4 Color I0ok-up table3.Cr — OXOff ......ccioiiiirrrrerrsr s s s s s s sne s ansne s s s ansnenaneas 584
Bitmap WIite Data — OX23B...ccicciciircireerir s s s s s e s s s sn e s sene s sn e e se s ne s n e se s ne s ne e ae e ene s n e ae s nnennnn 584

PB Input Clock Delay Register — OX23f .......ccciciiiiriirrierrssisssessssrsssss s see s s esssessssssssnesssnessssssssssssnesssnssssnssnes 584
Bitmap Display Pitch Register 1 — OX25(d.......cccccvrmrrimrrmrsrnnesseesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssnes 584
Bitmap Initial Address Register 1 — OX265.........cciiirrnmnrn s 584
Bitmap Initial Address RegisSter 2 — OX266 ..........ccceccerirmrisemiserisrsssssssseessseesssesssssssssessssesssssssssssssssssnssssnessses 584
Bitmap Initial Address RegISter 3 — OX2B7 .......cccccrecerirmrierisersssessssssssessseessesssssssssssssssssssssssssssnssssnssssnessnes 584
Bitmap Wait Enable Register 1 — OX249........ccoeireremrrernsssssessssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssnes 584
Bitmap Wait Enable Register 2 — OX24@ ... s s s ss s s s 585

0SG Bitmap Total Size Register 1 — OX24bh....... e s sn e s ssne e nane 585

0SG Bitmap Total Size ReZIStEr 2 — OX24C ...ccciiieieriirceererer s seeses s e sse s s sae s e s s s sae s e s s e s sne s e e sessnessnssnssnns 585

0SG Bitmap Total Size Register 3 — OX24d.......ccccvierrrmrrmrsmrsnssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 585

OSG Bitmap Total Size RegISter 4 — OX24€.......cocvvririmrmrnrrs s s 585

OSG Bitmap Control RegISter — OX24H.........ccooeirmrrersmrmssssssssssssssss s sssssssssssssssssssssssssssssssssssssssssssseas 585

[ L0y 1 =T o =T 586
T LT [ 586
Pin Assignments for Serial and Parallel INterface ... s e 586
LT T LI 101 0= - T - S 587
LT 1| L= LT =T o =T 588
ST (= =T ] = G ST SR S 588
=TT = 13T =T 590
External Host INterface CONNECHION .......cccecceiccrser s s s e sn s ssesse s se s s s sr s s s e s aessne s e s snsne s e esanssnessnesnssnessnnnn 591
External Host to Display Memory access INtErface.........coovvrvrirnmrmrnsssnsss s s 591
D1 Y (=T = o = 591
INEEITUPE INEEITACE ... s s s e s e e s e ae e ae s e me s n e s an e e ae e s aeeeneeesneeesnessnnessnnnnnn 592
== L= (=T g = o [N 594
L2715 (= =R D T=T=T o] o1 o o . 595
No video IRQ Enable Register 1 — OXCBO ...t s s s s s e s e s sne s me s nnennes 595

No video IRQ Enable Register 2 — OXCBL ...t s s s s e s e s sne s me s ne s 595
Motion Detection IRQ Enable Register 1 — OXCB2 ... s ss s ssens 595
Motion Detection IRQ Enable Register 2 — OXCB3 ... ssens 595

Blind Detection IRQ Enable Register 1 — OXCBA4 .......... et s s ne s sne s ne s e s 595

Blind Detection IRQ Enable Register 2 — OXCBS5 ... i sne s ne s 595
Night Detection IRQ Enable Register 1 — OXCBGB ............o i sse s sns s ee s sessssesssnesssnesssnesnes 596
Night Detection IRQ Enable Register 2 — OXCBT ... s ss s snens 596

No video IRQ Status Register 1 — OXCBS..........cccooirirnmrnrnmre s s s ssn s snnans 596

No video IRQ Status Register 2 — OXCBO ...t s sne s s e s s ae s sne s ne s ne s 596
Motion Detection IRQ Status Register 1 — OXCBAL.......... s ne e nes 596
Motion Detection IRQ Status Register 2 — OXCBB........cccocvvmrrerrnmrnssseessr s s ssss s s sssssssssesssssssssssssssssees 596

Blind Detection IRQ Status Register 1 — OXCBC .........coo i 597

Blind Detection IRQ Status Register 2 — OXCBD ...t ne s e 597
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Night Detection IRQ Status Register 1 — OXCBE.........ccccooieiicisircr s s 597
Night Detection IRQ Status Register 2 — OXCBF ... sss e s e s sn s ssnessnas 597

IRQ Main Control Register —OffSet OXCCO .......ccoccerimrrcmrsrrsrrsessessssssssses s sssssssssssssssssssssssssssssssssssssssssssssssssnes 597

IRQ Spacing REGIStEr — OXCCL .......ccciiirrrrreersrssrsseesssssssssssssssssssnsssssssssssesssssssssssssssssssssessssssssssessssssssssesssssassnnes 597

IRQ Report Counter RegISter 1 — OXCC2.......oo i rsee s see s s s e s s s e s s e s s s s sne s sn e s e s nesanes 598

IRQ Report Counter RegiSter 2 — OXCC3 ... sss s sse s s s sne s s s e s s ae s e e s e s nessn e s e sennssnes 598

IRQ Report Counter REGISter 3 — OXCC4 ... i sses s ssss e s ssssssns s s s s ssss s s ssassssssssssnssnessnssssssnes 598

AUX. IRQ Status Register —OffSet OXCCB........ccccorrcmrrmrirrrrrserssrssssssss s ssss s sssssssssssssssssssssssssssssssssssasssnes 598
MPOUT Selection Register —OffSet OXCCT ......iviiirrirrrriscerseesesssssee s ssssssssssesssessssssessssssssssssssssssssssssnsssnes 599
Display DRAM Address Register O — OX000........ccccerernmrsmrsmssmssmssmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 599
Display DRAM Address Register 1— OXOOL.........cccceeomremrnmrrmsseessnssssssessssssssssssssssssssssssssssssssssssssssssssssssssssnes 599
Display DRAM Address Register 2— OX002........cccoorrcmrnerrsmmsmsseessnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 599
Display DRAM access Control Register —Offset OX003.........ccccconrrmrimrnmnsmssmisnssnsssssnssssssssssss s sssssssssssnsns 600
Display DRAM Data Port Register— OX004............ccoorrmrnmrnmsnmssmssnssmssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 600
Clock Synthesizer and Pin IMUX ........oooiooirminirssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssnsssssssssnes 601
T LT T 601
L0 Lo T o =TS =T 0 T 601
(O 114010103 [ Yo QT U T 4T 4 =iy S PSSR 601
Initial Conditions and Changing PLL VAIUES ... s e s s sse s sns s e s e s se s s sne s s ne s nn e s e e ssnneen 602
RESET LOZIC  .ocucieiueisessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssnssnssnssnsnnans 602
PlayDACK PN IMIUX ...cccueiceceeeeierssrsseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssessssssssssessnessssssesssnsssssnessnnns 602
POWET ON SEUUENCE ....c..eeieereerrerrserssesssesssessssssssssssssssssssssssssssssssesssssssssssssssssssssessssssssssssssesassssessssssssssesssesassssessnnsssssnnssnnns 603
Y= T =T g T G 603
oY L0 0 D 1] o] = SRS 604
HDMI Transmitter Signal AQJUSTMENT ........ccooceiceccrrerrrcrr s sn e s s ae s n e s se e ae s ne s e e aennennnnnn 604
L= L=y =T gl = o = 606
L T =15 L= R B T=TT o o1 [ o SR 608
Audio Control Register —Offset OX200.......cccccceriirrcirrrsirrsr s e s see s s s s e s sne s s e e s se s s snesssne s s e e s snnessnnensnnes 608

Misc. Control Register —OffSet OX201........cooeecieerserrsmrseessrssssssessssssssssessssssssssssssssssssssssssssssssessssssssssesssssnsssnes 608
MPLL M Duty Cycle Control Register (MPLLMR) —Offset OX202..........ccocvvrnmmnmrnmsnmnnmnnnsnsnssssssssssssssnns 608
MPLL N Multipler Factor Register (MPLLNR) —Offset OX203 ........cccccimrirminnimncrrsserssseessess e ssssesssnesssnssnes 608

VPLL M Duty Cycle Control Register (VPLLMR) —Offset OX204..........ccioirriercrmrcerresssee s s e es e s ssnesssneas 609
VPLL N Multipler Factor Register (VPLLNR) —Offset OX205 ........cccucrrrmrrmsserssmssmssessssssssssessssssssssssssssssssnes 609
SPLL M Duty Cycle Control Register (SPLLMR) —Offset OX206..........ccocrernmrnmrnrrsmrnnsssssssse s 609
SPLL N Multiply Factor Register (SPLLNR) —Offset OX207 ......ccccecvcerermrcirsiercsessssessssessssessseessess s ssssssssnnas 609
MCLK PLL Divider Control Register 1 —Offset 0x208 (Upper Byte at 0X220).......cccccerevrrccerrcerssnrssennenes 609
VCLK PLL Divider Control Register 1—Offset 0x209 (Upper byte at x221 .. X223) ....cccccrrrvrrmrrerrrrsansens 610

IN Rate Select Register —Offset OX20A........cooiirimrnmrnmrrre s s s 610
Digital Block Reset Control Register 1 —Offset OX20B........cccccricirirmrcrmrcerrce s s s s s s snesssnesnes 610
Digital Block Reset Control Register 2 —Offset OX20C........oooricircrircrmrcerrce s sne s e s 611
Digital Block Reset Control Register 3 —Offset OX20D........ccccooriririmrnmnnmsnnssss s 611
Digital Block Reset Control Register 4 —Offset OX20E ..........coc i 612
Digital Block Reset Control Register 5 —Offset OX20F ........coiircrcircrmrcerrcer s sne e snes 612

LCD Display Pitch Register — Offset OX210.......ccooiiiircirrcrrcerrcr s s s sne s e s e s ne s s sne s s sne s nennns 613
Display DRAM Controller Configuration Register — OX21 ... 613
Recording DRAM Controller Configuration Register — OX212..........ccciiririrnrnnnnnssss s 613

Port 80 Control Register — OX2A3......... i s rsse s s s e s s se s sne s ne s e e s e e s s ae e s sne e s me e e snennnnn 614

Port 80 Content Register 1 — OX214 ... oiiiccrcerecerrce e rsse s s s s sse s se e s e s s s se s snesesne s e e s e e s san e s sneesnesssnennnnn 614

Port 80 Content Register 2 — OX2A5........oo e crerrsee s s s see s se e s se s s se s sne s s sne s e e s e e s sae e s sne e s smesssnennnnn 614

SPLL Phase Control Register | —Offset OX216........cccoccrerrrerereresessss s s s s ssssssssnsns 615

PLL Soft Reset Control Register —Offset OX2L7 .......cccocrvmrnrrrmrnmnnmsse s s s s s ssnsns 615

REC output Clock phase Control Register 1 —Offset OX218........cccccriiirrirrcnnrcrrrrrr e 615

REC output Clock phase Control Register 2 —Offset OX219 ... e s 616

TV decoder output Clock select Register —Offset OX21A ... 616
HDMI physical interface Control Register —Offset OX2AB.........c.ccocrvrnmrnmrnmnnmsnssssss s 617

Live input clock phase select Register —Offset OX21AC.......co o rrcicrcrrrcerr e e sne s e snes 617
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DRAM Space access select Register —Offset OX2AD........cccvceiirrmrreennessss s sne s sensssnes 618
Network port data source select Register —Offset OX21E .......cccoorcerrrccncsnsr s 618
SCLK Phase Control Register 2 —Offset OX2LF .......ccccircmremrnmnrmssesssnsssssesssssssssssssssssssssssssssssssssssssssssssssssans 619
MCLK Phase Control Register 2 —Offset OX220 ........ccccerirrrmrsmssmsnssssssssssssssssssssssssssssssssssssssssssssssssssssssses 619
VCLK PLL Divider Control Register 2 —Offset OX221 ........cocircircerrercrrrrrer s se e s 620
VCLK PLL Divider Control Register 3 —Offset OX222 ... e snes 620
VCLK PLL Divider Control Register 4 —Offset OX223 .........ociciriirmrnrrrrssres s s s s s s ssnes 621
LP_CON1 x Control Register —OffSet OX224 ........ccceeciemrirrrmrsersssssrssee s s s sss s sssssssssssssssssssssssssssssssssssnes 621
LP_CON2 x Control Register —Offset QX225 ........ccceeircmrrirnererssirssssse s s sses s s ssssssessessssssssssssssssssssssssnssnees 622
LP_CON3 x Control Register —OffSet QX226 ........cccceerrrerrrernmrserssissssssessessssssssssesssssssssssssssssssssssssssssssssssnssnnes 623
LP_CON4 x Control Register —OffSet QX227 .......ccocrrerrmrsmrrmssersssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssses 623
Audio Control 1 Register — OX228..........cccocieemrrmrnrrrrrsersssssssssesssssssssssssssssssssssssssssssssssssssssssssssessssssssssesssssssssnes 624
Audio Control 2 ReGISter — OX229......c..cccceeciirirrrrrsersse s sse s s sse s e e s s e e s e s ae s sae s e s e nesne s e s enesne s e esnesnessenan 624
Recording Pin Port Data Select Register — OX22A......... o crcciierrrrsesse s sse s s ssee s e sssessnss e ssnssnnes 625
CPU Fast Access Control Register — OX22C.........ccuoreimrnmrsmnssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 625
CPU Freeze Display Pitch Register — OX22D .......cccocvenmrrmrsmrssmssessesssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 626
SCLK Phase Control Register 3 —Offset OX22E ... see s ssse s sne s sne s e s e s snesssneas 626
DRAM Address Mapping Register — OX26D ........cccevceriimrisinisirssrsssessssessseesssessssessssssssssssssssssssssnssssnssssnesnes 626
Chip ID REEISTEr — OX27 0 ....ceececrereresesese s s s sse s e s e s e s e s e s s s s e s s s e s s e s e e s e e ae e e s ae e sesaenaesaenaneanennnnnan 626
Display DRAM Priority Arbitration Register 1 — OX280 .........ccoovimrimrnmrnmnnmnnnns s 627
Display DRAM Priority Arbitration Register 2 — OX281 ... e 627
Display DRAM Priority Arbitration Register 3 — OX282........c s ne s 627
Record DRAM Priority Arbitration Register 1 — OX284.........coceeceecrrcersnrrerseessr s ssee s ssee s sseessessssssnes 627
Record DRAM Priority Arbitration Register 2 — OX285.........ccoccevcercmrsersmrsessesssr s ssss s sssssssessessssssnes 628
Record DRAM Priority Arbitration Register 3 — OX286.........ccccvvrrmrnmnninnisnns e 628
I2C MASTER CONTROL ....ccciciiiiesmsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnssssnssssssnssnsneen 629
T LT [ 629
LS 1 = 629
L0 0T - 14 o) o S 629
L ET =153 (=T gl I o [ 631
[ 2 =] =T e 631
12C Bus Frequency Control Register (Lower) —Offset OX770.......ccvevverrmrsmssmssmssmssssssssssssssssssssssssssssssssssssssnnns 631
12C Bus Frequency Control Register (Upper) —OffSet OXT 71 ....cccvecrcerrrrsmrseessssssssessssssssssesssssssssssssssssssssees 631
12C Command / Data Register —OffSet OXT T 2......ccvecveerrerrerserrsesss e s s sssssss s s sssssssssssssssssssssssssessssssssees 631
12C Data Read Register —OffSet OXT T 3. s s sss s sssssssssssssssssssssssssssssnssnsssssnns 631
12C Command Register —OffSEt OXT T4 .....ovviceriiisrrriressessesss s s s s s s s ssss s s s s s s s ssessnssnssnssnns 631
12C Command Status Register —OffSet OX7TT5.....cocvevreerrrrrmrsersrssr e s s ssss s s s sssssssssssssssssssssssssssssssssssnes 632
L=V 0§ TN T (o] 633
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TW2880C

Display Format
The TW2880 supports many VESA standard display formats, as listed below. The following is a summary. Please

remember that these are only a small fraction of the supported VESA modes.

adjustable based on the dot video clock, horizontal total and vertical total.

Refresh frequency is flexible and is

STANDARD ACTIVE PIXEL TOTAL PIXEL Fv (HZ) Fu (kHz) CLOCK (MHz)
XGA 1024x768 1312x797 50 42.50 51.75
XGA 1024x768 1344x806 70 56.47 75.00
XGA 1024x768 1344x806 75 60.02 78.75
SXGA 1280x1024 1696x1054 50 38.12 89.38
SXGA 1280x1024 1712x1080 60.020 49.31 108.10
WXGA(II) 1440x900 1600x950 59.90 55.47 100.00
WSXGA+ 1680x1050 1840x1080 59.98 64.67 122.00
HD1080 1920x1080 2200x1125 59.98 67.37 148.50

WVGA
800 x 480
WSVGA

1024 = 600

77X

WXGA

1280 = 768

| 1280 = 854 |

>~ | 1440 x 960

[1230 xs60] -
SXGA

1280 = 1024

2K

2048 = 1080

QSXGA

2560 x 2048
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System Diagram
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Ball Description
(436 signal pins + 40 Analog VCC/GND + 200 VCC/GND)

TABLE 1. BALL DESCRIPTION OF VIDEO INPUT INTERFACE

Bali(s) No. Symbol Attribute Description
A2 P_ckvin15 | Clock input for multiplexed Videol and Video5
H6 P_ckvin26 | Clock input for multiplexed Video2 and Video6
J3 P_ckvin37 | Clock input for multiplexed Video3 and Video7
M4 P_ckvin48 | Clock input for multiplexed Video4 and Video8
Cc3 P_din1[0] | Port1 Video input bit O
D4 P_din1[1] | Port1 Video input bit 1
E5 P_din1[2] | Port1 Video input bit 2
G7 P_din1[3] | Port1 Video input bit 3
B1 P_din1[4] | Port1 Video input bit 4
c2 P_din1[5] | Port1 Video input bit 5
D3 P_din1[6] | Portl1 Video input bit 6
E4 P_din1[7] | Port1 Video input bit 7
F5 P_din2[0] | Port2 Video input bit O
G6 P_din2[1] | Port2 Video input bit 1
c1 P_din2[2] | Port2 Video input bit 2
D2 P_din2[3] | Port2 Video input bit 3
H7 P_din2[4] | Port2 Video input bit 4
E3 P_din2[5] | Port2 Video input bit 5
F4 P_din2[6] | Port2 Video input bit 6
G5 P_din2[7] | Port2 Video input bit 7
D1 P_din3[0] | Port3 Video input bit O
E2 P_din3[1] | Port3 Video input bit 1
F3 P_din3[2] | Port3 Video input bit 2
G4 P_din3[3] | Port3 Video input bit 3
H5 P_din3[4] | Port3 Video input bit 4
E1l P_din3[5] | Port3 Video input bit 5
G3 P_din3[6] | Port3 Video input bit 6
H4 P_din3[7] | Port3 Video input bit 7
J5 P_din4[0] | Port4 Video input bit O
G2 P_din4[1] | Port4 Video input bit 1
H3 P_din4[2] | Port4 Video input bit 2
G1 P_din4[3] | Port4 Video input bit 3
H2 P_din4[4] | Port4 Video input bit 4
J4 P_din4[5] | Port4 Video input bit 5
H1i P_din4[6] | Port4 Video input bit 6
J7 P_din4[7] | Port4 Video input bit 7
K7 P_din5[0] B Port5 Video input bit 0 / Multi-purpose pin / RO
K6 P_din5[1] B Port5 Video input bit 1 / Multi-purpose pin / R1
L7 P_din5[2] B Port5 Video input bit 2 / Multi-purpose pin / R2
L6 P_din5[3] B Port5 Video input bit 3 / Multi-purpose pin / R3
J2 P_din5[4] B Port5 Video input bit 4 / Multi-purpose pin / R4
J1 P_din5[5] B Port5 Video input bit 5 / Multi-purpose pin / RS
K5 P_din5[6] B Port5 Video input bit 6 / Multi-purpose pin / R6
K4 P_din5[7] B Port5 Video input bit 7 / Multi-purpose pin / R7
K3 P_din6[0] B Port6 Video input bit 0 / Multi-purpose pin / GO
K2 P_din6[1] B Port6 Video input bit 1 / Multi-purpose pin / G1
K1 P_din6[2] B Port6 Video input bit 2 / Multi-purpose pin / G2
L5 P_din6[3] B Port6 Video input bit 3 / Multi-purpose pin / G3
L4 P_din6[4] B Port6 Video input bit 4 / Multi-purpose pin / G4
L3 P=din6[5] B Port6 Video input bit 5 / Multi-purpose pin / G5
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Bali(s) No. Symbol Attribute Description
M5 P_din6[6] B Port6 Video input bit 6 / Multi-purpose pin / G6
M7 P_din6[7] B Port6 Video input bit 7 / Multi-purpose pin / G7
M3 P_din7[0] B Port7 Video input bit 0 / Multi-purpose pin / BO
M2 P_din7[1] B Port7 Video input bit 1 / Multi-purpose pin / B1
M1 P_din7[2] B Port7 Video input bit 2 / Multi-purpose pin / B2
N6 P_din7[3] B Port7 Video input bit 3 / Multi-purpose pin / B3
N7 P_din7[4] B Port7 Video input bit 4 / Multi-purpose pin / B4
N5 P_din7[5] B Port7 Video input bit 5 / Multi-purpose pin / B5
N4 P_din7[6] B Port7 Video input bit 6 / Multi-purpose pin / B6
N3 P_din7[7] B Port7 Video input bit 7 / Multi-purpose pin / B7
N2 P_din8[0] B Port8 Video input bit 0 / external OSD enable / LCD_DE (output)
N1 P_din8[1] B Port8 Video input bit 1 / VCLK output
P1 P_din8[2] | Port8 Video input bit 2
P2 P_din8[3] | Port8 Video input bit 3
P3 P_din8[4] | Port8 Video input bit 4
P6 P_din8[5] | Port8 Video input bit 5
P4 P_din8[6] | Port8 Video input bit 6
P5 P_din8[7] | Port8 Video input bit 7

TABLE 2. BALL DESCRIPTION OF PLAYBACK INPUT INTERFACE

Bali(s) No. Symbol Attribute Description
P7 P_ck27pb1 | Clock input for playback portl
R1 P_din_pb1[0] | Playback Port1 input bit O
R2 P_din_pb4[1] | Playback Port1 input bit 1
R3 P_din_pb1[2] | Playback Port1 input bit 2
R4 P_din_pb1[3] | Playback Port1 input bit 3
R7 P_din_pb1[4] | Playback Port1 input bit 4
R5 P_din_pb1[5] | Playback Port1 input bit 5
T7 P_din_pb1[6] | Playback Port1 input bit 6
T6 P_din_pb1[7] | Playback Port1 input bit 7
ue P_ck27pb2 | Clock input for playback port2
vi P_din_pb2[0] | Playback Port2 input bit O
V2 P_din_pb2[1] | Playback Port2 input bit 1
V3 P_din_pb2[2] | Playback Port2 input bit 2
v4 P_din_pb2[3] | Playback Port2 input bit 3

w1 P_din_pb2[4] | Playback Port2 input bit 4
V5 P_din_pb2[5] | Playback Port2 input bit 5
u7 P_din_pb2[6] | Playback Port2 input bit 6
w2 P_din_pb2[7] | Playback Port2 input bit 7
v7 P_bt601_H1 0 DACK signal in DMA mode
Y1 P_bt601_V1 | HDONE signal in DMA mode, tie to ground if not used
w3 P_ck27pb3 | Clock input for playback port3
Y2 P_din_pb3[0] | Playback Port3 input bit O
Y3 P_din_pb3[1] | Playback Port3 input bit 1
w4 P_din_pb3[2] | Playback Port3 input bit 2
AB1 P_din_pb3[3] | Playback Port3 input bit 3
AC1 P_din_pb3[4] | Playback Port3 input bit 4
AB2 P_din_pb3[5] | Playback Port3 input bit 5
AA3 P_din_pb3[6] | Playback Port3 input bit 6
Y4 P_din_pb3[7] | Playback Port3 input bit 7
w5 P_ck27pb4 | Clock input for playback port4
AD1 P_din_pb4[0] | Playback Port4 input bit 0
AC2 P_din_pb4[1] | Playback Port4 input bit 1
FN7883 Rev. 2.00 Page 39 of 635
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Bali(s) No. Symbol Attribute Description
AB3 P_din_pb4{2] | Playback Port4 input bit 2
AA4 P_din_pb4[3] | Playback Port4 input bit 3
Y5 P_din_pb4[4] | Playback Port4 input bit 4
AE1 P_din_pb4[5] | Playback Port4 input bit 5
AD2 P_din_pb4[6] | Playback Port4 input bit 6
AC3 P_din_pb4{7] | Playback Port4 input bit 7
AD3 P_bt601_H2 | Reserved
w6 P_bt601_V2 | Reserved
TABLE 3. BALL DESCRIPTION OF PLL INPUT INTERFACE
Bali(s) No. Symbol Attribute Description
T1 P_xtal_in1 | Crystal Input
T2 P_xtal_in2 0 Crystal Output
TABLE 4. BALL DESCRIPTION OF RRCORD PORT INTERFACE
Bali(s) No. Symbol Attribute Description
AB4 P_rec1_clkn 0 Negative Clock output for record portl
Y6 P_rec1_clkp 0 Positive Clock output for record port1
AC4 P_rec1_enc_data[0] B Record Port1 output bit 0
w7 P_reci_enc_data[1] B Record Portl output bit 1
AA5 P_rec1_enc_data[2] B Record Port1 output bit 2
ABS5 P_rec1_enc_data[3] B Record Portl output bit 3
AD4 P_rec1_enc_data[4] B Record Port1 output bit 4
AE3 P_rec1_enc_data[5] B Record Port1 output bit 5
AF2 P_rec1_enc_data[6] B Record Port1 output bit 6
Y7 P_rec1_enc_data[7] B Record Port1 output bit 7
AA7 P_rec1_bt601_H1 B Record Portl Horizontal sync
AB6 P_rec1_bt601_V1 B Record Portl Vertical sync
AC5 P_rec1_bt601_F1 B Record Port1 Field / ext clock input
AB7 P_rec2_clkn 0 Negative Clock output for record port2
AC6 P_rec2_clkp 0 Positive Clock output for record port2
AD5 P_rec2_enc_data[0] B Record Port2 output bit 0
AE4 P_rec2_enc_data[1] B Record Port2 output bit 1
AF3 P_rec2_enc_data[2] B Record Port2 output bit 2
Y8 P_rec2_enc_data[3] B Record Port2 output bit 3
AC7 P_rec2_enc_data[4] B Record Port2 output bit 4
AA8 P_rec2_enc_data[5] B Record Port2 output bit 5
AD6 P_rec2_enc_data[6] B Record Port2 output bit 6
AES5 P_rec2_enc_data[7] B Record Port2 output bit 7
AF4 P_rec2_bt601_H2 0 Record Port2 Horizontal sync
AF5 P_rec2_bt601_V2 0 Record Port2 Vertical sync
AB8 P_rec2_bht601_F2 0 Record Port2 Field
ACS8 P_rec3_clkn 0 Negative Clock output for record port3
AD7 P_rec3_clkp 0 Positive Clock output for record port3
Y9 P_rec3_enc_data[0] 0 Record Port3 output bit 0
AB9 P_rec3_enc_data[1] 0 Record Port3 output bit 1
AC9 P_rec3_enc_data[2] 0 Record Port3 output bit 2
AD8 P_rec3_enc_data[3] 0 Record Port3 output bit 3
AA9 P_rec3_enc_data[4] 0 Record Port3 output bit 4
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Bali(s) No. Symbol Attribute Description

AE7 P_rec3_enc_data[5] 0 Record Port3 output bit 5

AD9 P_rec3_enc_data[6] 0 Record Port3 output bit 6

AE8 P_rec3_enc_data[7] 0 Record Port3 output bit 7

Y10 P_rec3_bt601_H3 0 Record Port3 Horizontal sync

AF7 P_rec3_bt601_V3 0 Record Port3 Vertical sync
AB10 P_rec3_bt601_F3 0 Record Port3 Field
AC10 P_rec4_clkn 0 Negative Clock output for record port4
AD10 P_rec4_clkp 0 Positive Clock output for record port4
AA10 P_rec4_enc_data[0] 0 Record Port4 output bit O

AE9 P_rec4_enc_data[1] 0 Record Port4 output bit 1

AF8 P_rec4_enc_data[2] 0 Record Port4 output bit 2
AB11 P_rec4_enc_data[3] 0 Record Port4 output bit 3
AC11 P_rec4_enc_data[4] 0 Record Port4 output bit 4
AD11 P_rec4_enc_data[5] 0 Record Port4 output bit 5

Y11 P_rec4_enc_data[6] 0 Record Port4 output bit 6
AE10 P_rec4_enc_data[7] 0 Record Port4 output bit 7
AA11 P_rec4_bt601_H4 0 Record Port4 Horizontal sync

AF9 P_rec4_bt601_V4 0 Record Port4 Vertical sync
AF10 P_rec4_bt601_F4 0 Record Port4 Field

TABLE 5. BALL DESCRIPTION OF RECORD PORT DRAM INTERFACE
Bali(s) No. Symbol Attribute Description

AA13 P_rec_ma[0] (0] Record port memory address 0
AC13 P_rec_ma[1] (0] Record port memory address 1
AD13 P_rec_ma[2] (0] Record port memory address 2
AE13 P_rec_ma[3] (0] Record port memory address 3
AF13 P_rec_ma[4] (0] Record port memory address 4
AF14 P_rec_ma[5] (0] Record port memory address 5
AE14 P_rec_ma[6] (0] Record port memory address 6
AA14 P_rec_ma[7] (0] Record port memory address 7
AD14 P_rec_ma[8] (0] Record port memory address 8

Y14 P_rec_ma[9] (0] Record port memory address 9
AC14 P_rec_ma[10] (0] Record port memory address 10
AB14 P_rec_ma[11] (0] Record port memory address 11
AF15 P_rec_dq[0] B Record port memory data O

AE15 P_rec_dq[1] B Record port memory data 1

AD15 P_rec_dq[2] B Record port memory data 2

Y15 P_rec_dq[3] B Record port memory data 3

AC15 P_rec_dq[4] B Record port memory data 4

AB15 P_rec_dq[5] B Record port memory data 5

AF17 P_rec_dq[6] B Record port memory data 6

AD16 P_rec_dq[7] B Record port memory data 7

AE17 P_rec_dq[8] B Record port memory data 8
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Ball(s) No. Symbol Attribute Description
AF18 P_rec_dq[9] B Record port memory data 9
AC16 P_rec_dq[10] B Record port memory data 10
AA16 P_rec_dq[11] B Record port memory data 11
AD17 P_rec_dq[12] B Record port memory data 12
AE18 P_rec_dq[13] B Record port memory data 13
AF19 P_rec_dq[14] B Record port memory data 14
AB16 P_rec_dq[15] B Record port memory data 15

Y16 P_rec_dq[16] B Record port memory data 16
AC17 P_rec_dq[17] B Record port memory data 17
w16 P_rec_dq[18] B Record port memory data 18
AD18 P_rec_dq[19] B Record port memory data 19
AE19 P_rec_dq[20] B Record port memory data 20
AF20 P_rec_dq[21] B Record port memory data 21
AA17 P_rec_dq[22] B Record port memory data 22
AB17 P_rec_dq[23] B Record port memory data 23

Y17 P_rec_dq[24] B Record port memory data 24
AC18 P_rec_dq[25] B Record port memory data 25
AD19 P_rec_dq[26] B Record port memory data 26
AE20 P_rec_dq[27] B Record port memory data 27
AA18 P_rec_dq[28] B Record port memory data 28
AB18 P_rec_dq[29] B Record port memory data 29

Y18 P_rec_dq[30] B Record port memory data 30
AC19 P_rec_dq[31] B Record port memory data 31
AF23 P_rec_dq[32] B Record port memory data 32
AB20 P_rec_dq[33] B Record port memory data 33
AC21 P_rec_dq[34] B Record port memory data 34
AD22 P_rec_dq[35] B Record port memory data 35
AE23 P_rec_dq[36] B Record port memory data 36
AF24 P_rec_dq[37] B Record port memory data 37
AB21 P_rec_dq[38] B Record port memory data 38
AA19 P_rec_dq[39] B Record port memory data 39
AC22 P_rec_dq[40] B Record port memory data 40
AD23 P_rec_dq[41] B Record port memory data 41
AE24 P_rec_dq[42] B Record port memory data 42
AA20 P_rec_dq[43] B Record port memory data 43
AF25 P_rec_dq[44] B Record port memory data 44

Y19 P_rec_dq[45] B Record port memory data 45
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Bali(s) No. Symbol Attribute Description
AD24 P_rec_dq[46] B Record port memory data 46
Y20 P_rec_dq[47] B Record port memory data 47
AC23 P_rec_dq[48] B Record port memory data 48
AB22 P_rec_dq[49] B Record port memory data 49
AA22 P_rec_dq[50] B Record port memory data 50
AB23 P_rec_dq[51] B Record port memory data 51
W20 P_rec_dq[52] B Record port memory data 52
AC24 P_rec_dq[53] B Record port memory data 53
Y21 P_rec_dq[54] B Record port memory data 54
AD25 P_rec_dq[55] B Record port memory data 55
AE26 P_rec_dq[56] B Record port memory data 56
Y22 P_rec_dq[57] B Record port memory data 57
w21 P_rec_dq[58] B Record port memory data 58
AA23 P_rec_dq[59] B Record port memory data 59
AB24 P_rec_dq[60] B Record port memory data 60
AC25 P_rec_dq[61] B Record port memory data 61
AD26 P_rec_dq[62] B Record port memory data 62
w22 P_rec_dq[63] B Record port memory data 63
AD20 P_rec_rasb (0] Record port DRAM control RASB
AF22 P_rec_casb 0 Record port DRAM control CASB
AB19 P_rec_web 0 Record port DRAM control WEB
AC20 P_rec_dram_clk 0 Record port DRAM control CLK
AD21 P_rec_ba[0] (0] Record port DRAM control BANKO
AE22 P_rec_ba[1] (0] Record port DRAM control BANK1
TABLE 6. BALL DESCRIPTION OF SPOT PORT INTERFACE
Bali(s) No. Symbol Attribute Description
P26 P_ana_spot1_VREF | SPOT1 DAC voltage reference ( connect to 1.1 VDC)
N23 P_ana_spot1_VRO (0] SPOT1 DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
N24 P_ana_spot1_CVBS (0] SPOT1, Analog composite TV signal
N25 P_ana_spot2_VREF | SPOT2 DAC voltage reference ( connect to 1.1 VDC)
N26 P_ana_spot2_VRO (0] SPOT2 DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
N22 P_ana_spot2_CVBS (0] SPOT2, Analog composite TV signal
AB12 P_ana_spot3_VREF | SPOT3 DAC voltage reference ( connect to 1.1 VDC)
AC12 P_ana_spot3_VRO (0] SPOT3 DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
AD12 P_ana_spot3_CVBS (0] SPOT3, Analog composite TV signal
AE12 P_ana_spot4_VREF | SPOT4 DAC voltage reference ( connect to 1.1 VDC)
AF12 P_ana_spot4_VRO (0] SPOT4 DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
AB13 P_ana_spot4_CVBS (0] SPOT4, Analog composite TV signal
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TABLE 7. BALL DESCRIPTION OF HOST PORT INTERFACE

Bali(s) No. Symbol Attribute Description
Y23 P_rstb | Chip Reset when it is LOW
AC26 P_hspb | 12C interface when this bit is 1. Parallel Interface if HSBP is O
V20 P_hcsb | In I2C mode, this bit is SCK, In Parallel Mode, it is Chip Select
V22 P_hwrb | N/A In I12C mode. In Parallel Mode, it is WRITE enable when 0
w23 P_hrdb | N/A In I12C mode. In Parallel Mode, it is READ enable when O
AA24 P_wait_st 0 host waiting indication from 0SG
AB25 P_h16b_en | 8/ 16 bit mode select, high = Enable 16 bit host mode
Y24 P_haddr[O] | Host address bit 0
AB26 P_haddr[1] | Host address bit 1
u20 P_haddr[2] | Host address bit 2
u22 P_haddr[3] | Host address bit 3
u21 P_haddr[4] | Host address bit 4
Va3 P_haddr[5] | Host address bit 5
w24 P_haddr[6] | Host address bit 6
Y25 P_haddr[7] | Host address bit 7
T20 P_haddr[8] | Host address bit 8
T22 P_haddr[9] | Host address bit 9
T21 P_haddr[10] | Host address bit 10
u23 P_haddr[11] | Host address bit 11
V24 P_hdat[0] B Host data bit O
w25 P_hdat[1] B Host data bit 1
Y26 P_hdat[2] B Host data bit 2
T23 P_hdat[3] B Host data bit 3
u24 P_hdat[4] B Host data bit 4
V25 P_hdat[5] B Host data bit 5
W26 P_hdat[6] B Host data bit 6
T24 P_hdat[7] B Host data bit 7 / SDA for I2C mode
u25 P_hdat[8] B Host data bit 8
V26 P_hdat[9] B Host data bit 9
u26 P_hdat[10] B Host data bit 10
R20 P_hdat[11] B Host data bit 11
R22 P_hdat[12] B Host data bit 12
R23 P_hdat[13] B Host data bit 13
R24 P_hdat[14] B Host data bit 14
R25 P_hdat[15] B Host data bit 15
R26 P_hdat_iob 0 Host read data valid signal / HDREQ
TABLE 8. BALL DESCRIPTION OF LCD DRAM INTERFACE
Bali(s) No. Symbol Attribute Description
P22 P_lcd_dram_clk (0] LCD display dram clock out
P23 P_lcd_mal0] (0] LCD display DRAM control memory address bit 0
P24 P_lcd_ma[1] (0] LCD display DRAM control memory address bit 1
P25 P_lcd_mal2] (0] LCD display DRAM control memory address bit 2
M26 P_lcd_ma[3] (0] LCD display DRAM control memory address bit 3
M20 P_lcd_mal4] (0] LCD display DRAM control memory address bit 4
M25 P_lcd_ma[5] (0] LCD display DRAM control memory address bit 5
M24 P_lcd_mal6] (0] LCD display DRAM control memory address bit 6
M23 P_lcd_ma[7] (0] LCD display DRAM control memory address bit 7
M22 P_lcd_mai8] (0] LCD display DRAM control memory address bit 8
L21 P_lcd_mal9] (0] LCD display DRAM control memory address bit 9
L24 P_lcd_ma[10] (0] LCD display DRAM control memory address bit 10
L20 P_lcd_ma[11] (0] LCD display DRAM control memory address bit 11
L23 P_lcd_ba[O] (0] LCD display DRAM control memory bank O
L22 P_lcd_ba[1] (0] LCD display DRAM control memory bank 1
K26 P_lcd_dq[O] B LCD display DRAM control memory data bit 0
J26 P_lcd_dq[1] B LCD display DRAM control memory data bit 1
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Bali(s) No. Symbol Attribute Description

K25 P_lcd_dq[2] B LCD display DRAM control memory data bit 2

H26 P_led_dq[3] B LCD display DRAM control memory data bit 3

J25 P_led_dq[4] B LCD display DRAM control memory data bit 4

K24 P_lcd_dq[5] B LCD display DRAM control memory data bit 5

G26 P_led_dq[6] B LCD display DRAM control memory data bit 6

H25 P_lcd_dq[7] B LCD display DRAM control memory data bit 7

J24 P_lcd_dq[8] B LCD display DRAM control memory data bit 8

K21 P_led_dq[9] B LCD display DRAM control memory data bit 9

K23 P_lcd_dq[10] B LCD display DRAM control memory data bit 10
K20 P_lcd_dq[11] B LCD display DRAM control memory data bit 11
G25 P_led_dq[12] B LCD display DRAM control memory data bit 12
H24 P_lcd_dq[13] B LCD display DRAM control memory data bit 13
J23 P_lcd_dq[14] B LCD display DRAM control memory data bit 14
K22 P_lcd_dq[15] B LCD display DRAM control memory data bit 15
E26 P_lcd_dq[16] B LCD display DRAM control memory data bit 16
G24 P_led_dq[17] B LCD display DRAM control memory data bit 17
H23 P_lcd_dq[18] B LCD display DRAM control memory data bit 18
J22 P_lcd_dq[19] B LCD display DRAM control memory data bit 19
D26 P_led_dq[20] B LCD display DRAM control memory data bit 20
E25 P_lcd_dq[21] B LCD display DRAM control memory data bit 21
F24 P_lcd_dq[22] B LCD display DRAM control memory data bit 22
G23 P_lcd_dq[23] B LCD display DRAM control memory data bit 23
J20 P_lcd_dq[24] B LCD display DRAM control memory data bit 24
H22 P_lcd_dq[25] B LCD display DRAM control memory data bit 25
C26 P_lcd_dq[26] B LCD display DRAM control memory data bit 26
D25 P_lcd_dq[27] B LCD display DRAM control memory data bit 27
E24 P_lcd_dq[28] B LCD display DRAM control memory data bit 28
F23 P_lcd_dq[29] B LCD display DRAM control memory data bit 29
G22 P_lcd_dq[30] B LCD display DRAM control memory data bit 30
B26 P_lcd_dq[31] B LCD display DRAM control memory data bit 31
C25 P_lcd_dq[32] B LCD display DRAM control memory data bit 32
D24 P_lcd_dq[33] B LCD display DRAM control memory data bit 33
E23 P_lcd_dq[34] B LCD display DRAM control memory data bit 34
F22 P_lcd_dq[35] B LCD display DRAM control memory data bit 35
C24 P_lcd_dq[36] B LCD display DRAM control memory data bit 36
D23 P_lcd_dq[37] B LCD display DRAM control memory data bit 37
E22 P_lcd_dq[38] B LCD display DRAM control memory data bit 38
H21 P_lcd_dq[39] B LCD display DRAM control memory data bit 39
A25 P_lcd_dq[40] B LCD display DRAM control memory data bit 40
B24 P_lcd_dq[41] B LCD display DRAM control memory data bit 41
c23 P_lcd_dq[42] B LCD display DRAM control memory data bit 42
G21 P_lcd_dq[43] B LCD display DRAM control memory data bit 43
D22 P_lcd_dq[44] B LCD display DRAM control memory data bit 44
G20 P_lcd_dq[45] B LCD display DRAM control memory data bit 45
A24 P_lcd_dq[46] B LCD display DRAM control memory data bit 46
H20 P_lcd_dq[47] B LCD display DRAM control memory data bit 47
B23 P_lcd_dq[48] B LCD display DRAM control memory data bit 48
E21 P_lcd_dq[49] B LCD display DRAM control memory data bit 49
E20 P_lcd_dq[50] B LCD display DRAM control memory data bit 50
G19 P_lcd_dq[51] B LCD display DRAM control memory data bit 51
D21 P_lcd_dq[52] B LCD display DRAM control memory data bit 52
F20 P_lcd_dq[53] B LCD display DRAM control memory data bit 53
Cc22 P_lcd_dq[54] B LCD display DRAM control memory data bit 54
E19 P_lcd_dq[55] B LCD display DRAM control memory data bit 55
D20 P_lcd_dq[56] B LCD display DRAM control memory data bit 56
c21 P_lcd_dq[57] B LCD display DRAM control memory data bit 57
F19 P_lcd dq[58] B LCD display DRAM control memory data bit 58
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Bali(s) No. Symbol Attribute Description
B22 P_lcd_dq[59] B LCD display DRAM control memory data bit 59
G18 P_lcd_dq[60] B LCD display DRAM control memory data bit 60
A23 P_lcd_dq[61] B LCD display DRAM control memory data bit 61
E18 P_lcd_dq[62] B LCD display DRAM control memory data bit 62
D19 P_lcd_dq[63] B LCD display DRAM control memory data bit 63
Cc20 P_lcd_rasb 0 LCD display DRAM control RASB
A22 P_lcd_casb 0 LCD display DRAM control CASB
G17 P_lcd_web 0 LCD display DRAM control WEB
TABLE 9. BALL DESCRIPTION OF DUAL VIEW PORT INTERFACE
Bali(s) No. Symbol Attribute Description
E10 P_ana_dm_R (0] DualView R / S-Video Y
D9 P_ana_dm_G (0] DualView G / CVBS
c8 P_ana_dm_B 0 DualView B / S-Video C
A8 P_ana_dm_VREF | DualView DAC voltage reference ( connect to 1.1 VDC)
B8 P_ana_dm_VRO 0 DualView DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
B18 P_dm_hsync (0] Dual View Horizontal sync
A19 P_dm_vsync 0 Dual View Vertical sync
TABLE 10. PIN DESCRIPTION OF JTAG PORT INTERFACE
Pin(s) No. Symbol Attribute Description
A7 P_tck | JTAG test pin connect to ground
B7 P_tms | JTAG test pin connect to ground
A5 P_trst | JTAG test pin connect to ground
c7 P_tdi | JTAG test pin connect to ground
Ad P_tdo 0 JTAG test pin out
TABLE 11. BALL DESCRIPTION OF MAIN DISPLAY PORT INTERFACE
Bali(s) No. Symbol Attribute Description
B19 P_lcd_hsync 0 LCD Horizontal sync
A20 P_led_vsync 0 LCD Vertical sync
E17 P_ana_lcd_R 0 LCDR
Cc17 P_ana_lcd_G 0 LCD G
Cci6 P_ana_lcd_B 0 LCDB
A15 P_ana_lcd_VREF | LCD DAC voltage reference ( connect to 1.1 VDC)
C15 P_ana_lcd_VRO 0 LCD DAC Full-scale Current Adjust
Connect 2.7 KQ (typ) between this pin and Analog GND
D17 P_ana_lcd_R_COM | Reserved, no connection
G16 P_ana_lcd_G_COM | Reserved, no connection
B15 P_ana_lcd_B_COM | Reserved, no connection
TABLE 12. BALL DESCRIPTION OF HDMI PORT INTERFACE
Bali(s) No. Symbol Attribute Description
B14 EXCN (0] HDMI differential clock output
Al14 EXCP 0 HDMI differential clock output
A13 EXNO 0 HDMI differential data signal output
B13 EXPO 0 HDMI differential data signal output
B12 EXN1 (0] HDMI differential data signal output
A12 EXP1 0 HDMI differential data signal output
A1l EXN2 0 HDMI differential data signal output
B11 EXP2 (0] HDMI differential data signal output
A9 P_HTMODE | HDMI test mode select, tie to ground
B9 P_HTXRST | HDMI reset, tie to 3.3V
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Bali(s) No. Symbol Attribute Description
C5 P_i2s_sd[0] | HDMI I2S serial data bit O, tie to ground if not used
E7 P_i2s_sd[1] | HDMI I2S serial data bit 1, tie to ground if not used
G8 P_i2s_sd[2] | HDMI I2S serial data bit 2, tie to ground if not used
E6 P_i2s_sd[3] | HDMI I2S serial data bit 3, tie to ground if not used
D6 P_i2s_sck | HDMI I2S serial clock, tie to ground if not used
F7 P_i2s_ws | HDMI I2S word select, tie to ground if not used
A17 P_MCLK_I B HDMI Audio master clock, tie to ground if not used
F11 P_ASCLK_| | HDMI SPDIF capture clock, tie to ground if not used
Fi14 P_SPDIF_I | HDMI S/PDIF audio input, tie to ground if not used
E14 P_HPD_| | HDMI hot plug detect, tie to ground via 10K resistor
A18 P_DSCL B HDMI DDC clock pin
B17 P_DSDA B HDMI DDC data pin
D14 P_VPD | Test power control input, tie to ground
TABLE 13. BALL DESCRIPTION OF MANUFACTURER TEST INTERFACE
Bali(s) No. Symbol Attribute Description
D18 P_test_enal | Test pin1, manufacturer test, tie to ground.
F17 P_test_ena2 | Test pin2, manufacturer test, tie to ground.
TABLE 14. BALL DESCRIPTION OF PS2 MOUSE PORT INTERFACE
Bali(s) No. Symbol Attribute Description
c4 P_ps2_c B PS2 mouse port clock pin
B3 P_ps2_d B PS2 mouse port data pin
TABLE 15. BALL DESCRIPTION OF MISCELLANEOUS PORT INTERFACE
Bali(s) No. Symbol Attribute Description
Cc19 P_trigger_in | Ext. Motion detect strobe input, tie to ground if not used
B20 P_irq_out 0 Interrupt to the host
c1i8 P_mp_out 0 Debugging output, (Multiplexed out of vsync, hsync, or field)
D5 P_ext_clko 0 Output clock to TW2864 decoder to synchronize data
TABLE 16. BALL DESCRIPTION OF NETWORK PORT INTERFACE
Bali(s) No. Symbol Attribute Description
B5 P_network_clk 0 Network port clock output
Cc6 P_network_data[0] 0 Network port data output bit O
F9 P_network_data[1] 0 Network port data output bit 1
D7 P_network_data[2] 0 Network port data output bit 2
G9 P_network_data[3] 0 Network port data output bit 3
ES P_network_data[4] 0 Network port data output bit 4
A3 P_network_data[5] 0 Network port data output bit 5
B4 P_network_data[6] 0 Network port data output bit 6
F8 P_network_data[7] 0 Network port data output bit 7
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TABLE 17. BALL DESCRIPTION OF POWER AND GROUND

Symbol

Bali(s) No.

Voltage

Description

VDD

H9, H10, H13, H14, H17,
H18, J8, J11, J12, 115,
J16, J19, K8, K10, K13,
K14, K17, K19, L9, L18,
M9, M18, N8, N10, N17,
N19, P8, P10, P17, P19,
R9, R18, T9, T18, U8,
u10, U13, U14, U17,
u19, v8, vii, vi2,vi5,
V16, V19, W9, W10,
W14, W17, W18

1.2 Volts

Power of the core logic

VDE

B2, B6, B10, F2, F6, J6,
L2, M6, R6, U2, V6, AA2,
AA6, AA12, AE2, AES6,
AE11, R21, T25, V21,
AA15, AA21, AA25,
AE16, AE21, AE25, G11,
B16, B21, B25, F18,
F21, F25, G15, J21, L25,
mM21

3.3 Volts

Power of the external I/0

Vss

A1, A6, A10,A16, A21,
A26, F1, F26, G10, G14,
H8, H11, H12, H15, H16,

H19, J9, J10, J13, J14,
J17, )18, K9, K11, K12,

K15, K16, K18, L1, LS8,
L10, 111,112,113, L14,
L15, 116, L17, L19, L26,

M8, M10, M11, M12,
M13, M14, M15, M16,
M17, M19, N9, N11,
N12, N13, N14, N15,
N16, N18, P9, P11, P12,
P13, P14, P15, P16,
P18, R8, R10, R11, R12,
R13, R14, R15, R16,

R17, R19, T8, T10, T11,
Ti2, T13, T14, T15, T16,

T17,T19, T26, U1, U9,

ui1i, ui2, U1s5, U16,
u1s, v9, V10, V13, vVi4,
V17,Vv18, W8, W11,
W15, W19, AA1, AA26,
AF1, AF6, AF11, AF16,
AF21, AF26

Ground of the core logic

DAC_DM_R_AVD

D10

3.3 volts

Analog power of DAC for DM R

DAC_DM_G_AVD

Cc9

3.3 volts

Analog power of DAC for DM G

DAC_DM_B_AVD

E9

3.3 volts

Analog power of DAC for DM B

DAC_LCD_R_AVD

E16

3.3 volts

Analog power of DAC for LCD R

DAC_LCD_G_AVD

F15

3.3 volts

Analog power of DAC for LCD G

DAC_LCD_B_AVD

D15

3.3 volts

Analog power of DAC for LCD B

DAC_SPOT1_AVD

P21

3.3 volts

Analog power of DAC for SOPT1

DAC_SPOT2_AVD

N20

3.3 volts

Analog power of DAC for SOPT2

DAC_SPOT3_AVD

Y12

3.3 volts

Analog power of DAC for SOPT3

DAC_SPOT4_AVD

w13

3.3 volts

Analog power of DAC for SOPT4

DAC_DM_R_AVS

C10

Analog ground of DAC for DM R

DAC_DM_G_AVS

F10

Analog ground of DAC for DM G

DAC_DM_B_AVS

D8

Analog ground of DAC for DM B
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Symbol Ball(s) No. Voltage Description
DAC_LCD_R_AVS F16 - Analog ground of DAC for LCD R
DAC_LCD_G_AVS D16 - Analog ground of DAC for LCD G
DAC_LCD_B_AVS E15 - Analog ground of DAC for LCD B
DAC_SPOT1_AVS P20 - Analog ground of DAC for SOPT1
DAC_SPOT2_AVS N21 - Analog ground of DAC for SOPT2
DAC_SPOT3_AVS w12 - Analog ground of DAC for SOPT3
DAC_SPOT4_AVS Y13 - Analog ground of DAC for SOPT4

MCK_PLL_AVD T3 1.2 Volts Analog power of the MCK PLL
VCK_PLL_AVD T4 1.2 Volts Analog power of the VCK PLL
SCK_PLL_AVD 15 1.2 Volts Analog power of the SCK PLL
MCK_PLL_AVS U3 - Analog ground of the MCK PLL
VCK_PLL_AVS U4 - Analog ground of the VCK PLL
SCK_PLL_AVS us - Analog ground of the SCK PLL
HDMI_VDN Ci1, C13,E11, F12,G13 1.2 volts Analog power of the HDMI core
HDMI_VDP1 D13 3.3 volts Analog power of the HDMI I/0
HDMI_VDP2 D12 3.3 volts Analog power of the HDMI /0
HDMI_VDU E13 1.2 volts Analog power of HDMI PLL
HDMI_VSN C12,C14,D11,E12, - Analog ground of the HDMI
F13, G12,
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AC/DC Electrical Parameters
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MIN TYP MAX UNITS
DAC AVD DAC_VDD -0.5 3.3 3.6 \'
Vref VREF_VDD -0.5 11 1.3 \'
PLL AVD PLL_VDD -0.5 1.2 1.8 \'
HDMI AVD HDMI_VDD -0.5 33 3.6 v
VDD 1.2V VDD -0.5 1.2 1.8 \'
VDD 3.3V VDE -0.5 3.3 4.6 \'
(Seq Caution statement) - 05 : 38 v
Voltage on OSC Related Analog Pin - -0.5 - 3.8 \'
Storage Temperature Ts -55 - 125 °C
Junction Temperature T -40 - 125 °C
Reflow Soldering ( < 10 Seconds) Treak - - 240 - 250 °C

CAUTION: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure to such conditions may adversely impact product reliability
and result in failures not covered by warranty.

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNITS
DAC AVD (measured to VSSDAC) 2.7 33 3.6 v
Vref 1.05 11 1.15 v
PLL AVD (measured to VSSPLL) 1.15 1.2 1.3 v
HDMI VDP 3.0 3.3 3.6 Vv
HDMI VDN,VDU 1.15 1.2 1.3 v
VDD (measured to VSS) 1.15 1.2 1.3 \"
VDDO (measured to VSSO) 3.0 3.3 3.6 \"
Ambient Operating Temperature Ta 0o 25 70 °C

SUPPLY CURRENT AND POWER DISSIPATION

PARAMETER SYMBOL MIN TYP MAX UNITS
(NOTE 1) (NOTE 1)
PLL Supply Current (1.2V hom) Ibpp 14 15.6 17 mA
DAC Supply Current (3.3V nom) Iobp 280 280 285 mA
HDMI Analog Supply Current (1.2V nom) Ippn 26.8 28.4 30.3 mA
HDMI Digital Supply Current (1.2V hom) Ippn 11.3 12.36 13.8 mA
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PARAMETER SYMBOL MIN TYP MAX UNITS
(NOTE 1) (NOTE 1)
Digital Internal Supply Current (1.2V nom) Iooi 490 540 610 mA
Digital 1/0 Supply Current (3.3V hom) Iobo 110 140 150 mA
Total Power Dissipation Pd 1.81 2.16 25 w
PLL AC PARAMETERS
PARAMETER SYMBOL MIN TYP MAX UNITS
(NOTE 1) (NOTE 1)

. . . _ +0.01/ +0.025 / _
Period Jitter Tiit (per) Fout (H2) Fout (Hz) (P-P) s
Phase Jitter Tiie (@) - — +150 (P-P)

ps
Phase Skew Toskew - - +400 (P-P)
ps
Look up Time T — — 250 us
Duty Cycle Odc 40 50 60 %
DC CHARACTERISTICS
MIN MAX
PARAMETER SYMBOL (NOTE 1) TYP (NOTE 1) UNITS
Digital Inputs
Input High Voltage (TTL) Viu 2.0 — Vope + 0.3 \"
Input Low Voltage (TTL) Vi -0.3 - 0.8 \"
Input Leakage Current
I — — 4 pA
(@Vv\=3.3V or OV)
Input Capacitance Cin — — 16 pF
Digital Outputs

Output High Voltage Vou Vppe —0.2 — Vboe \"

Output Low Voltage VoL 0 — 0.2 \"

High Level Output Current | A

(@Vor=2.8V) or %1 m

Low Level Output Current (Note 2)

loL mA
(@VoL=0.2V)
Tri-state Output Leakage Current

loz - - 4 nA

(@Vo=2.5V or 0OV)

Output Capacitance Co — — 16 pF

Analog Outputs
DAC DC Output Voc 0.1 — 1.2 V
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MIN MAX

PARAMETER SYMBOL (NOTE 1) TYP (NOTE 1) UNITS
HDMI DC Output 0.4 0.5 0.6 \%
ANALOG PERFORMANCE PARAMETER

PARAMETER SYMBOL MIN TYP MAX UNITS

(NOTE 1) (NOTE 1)

DAC Characteristic
Differential Non-linearity DnL -1 - +1 LSB
Output Impedance Zo — 50 — KQs
DAC-to-DAC Matching - 3 — %
Signal-to-Noise and Distortion Ratio SNDR — 40 — dB

NOTES:

1. Compliance to datasheet limits is assured by one or more methods:

2. *1 Please refer to the CS101 I-V graph.

3.3V CMOS OUTPUT I/0, M-TYPE V-1 CHARACTERISTICS

Conditions: MIN : Process = Slow,
TYP : Process = Typica
MAX : Process = Fast,

Tj

= 125°C, Vpoe = 3.00V
Tj = 25°C, Vope = 3.30V

Tj =-40°C, Voot = 3.60V

production test, characterization and/or design.

4. 3. VOHYDDE ) 60 =
A - - - At 0 50 MAX
/1 =
i / 40 (/ TY
~ /’Il _2 ,/ -
m =1 / -] .30 a
G=via ’ 3 / / M
/ -3 3 H o ..’20 /7
/ i yiv4
P— 4 ,; o
~ 10 1/"
-5 4
P 00 1 2 3 4
- 6 ' ' voL ' '
n
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Chip Package

676-PIN Plastic BGA (27x27)
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Different Versions of TW2880

There are five possible versions of TW2880, each is tailored to a specific market.

understand the details.

Currently, only two versions are available to order.
is called TW2880-N. The difference between the two is TW2880-N’s ball M4 is tied to ground, therefore, it only
supports up to 12 channels of live inputs.

Please see the following table to
One is called TW2880-P and the other

NAME TYPE BALL #84 BALL #96 OTHER OPTIONS
(PADO) (PAD1)
TW2880P Premium H H Full option
TW2880N 9 CH H H Ball M4 (pad#70, P_ckvin_78) bond to
low.
TW2880S China, 3 H H Ball AB13(pad#235,
SPOT P_ana_SPOT4_CVBS) disconnect

TW2880M Mid end H L Display 64 bit, record 32 bit
TwW2880B Basic L L Display 32 bit, record 32 bit
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Video Interface and Down Scaler

Digital Video Input

The TW2880 has 8 digital video input ports which can receive video stream in normal ITU-R BT656 format running at
27 MHz, byte-interleaved BT.656 standard running at 54 or 108 MHz. In the latter configurations, TW2880 is
expecting outputs from chips like TW2866 or TW2864 where high speed options are available. If TW2864 running at
108 MHz is used, only 4 input ports are needed. The unused ports can be used for other purposes. One thing needs
to pay attention is the decoder has to use the clock provided by TW2880. This is for data synchronization purpose.

There is a small 16x16 FIFO in the beginning of the BT.656 decoder. The purpose is to accommodate possible
drifting between input clock and the system clock.

In addition to the live inputs, there are four BT.656 ports running 27 (54 or 108) MHz or two BT.1120 HD ports
available for playback monitoring. HD decoder will run at 74.25 MHz and in this mode, the display clock is set to
twice the HD clock in 1080p mode.

After the digital data is decoded by the built-in BT 656 decoder, the image will be fed into a down scalar to adjust the
final image to the desired sizes. The down scaler also generates corresponding vertical and horizontal timing
signals and sends those to the write buffer.

CLK U’Iﬂﬂﬂﬂﬂ%ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂMﬂﬂﬂfUU -------
A G000 O0N00600000000080008000000800 0k

EAV SAV

Horizontal Blanking Period Horizontal Active Period

TIMING DIAGRAM OF BT.656 FORMAT FOR DIGITAL VIDEO INPUT

CONDITION 656 FVH VALUE SAV/EAV CODE SEQUENCE
FIELD VERTICAL HORIZONTAL F \') H FIRST SECOND THIRD FOURTH

EAV 1 OxF1
EVEN Blank 1 1

SAV 0 OxEC

EAV 1 OxDA
EVEN Active 1 0

SAV 0 oxC7

OxFF 0x00 0x00

EAV 1 0xB6
OoDD Blank 0 1

SAV 0 OxAB

EAV 1 0x9D
OoDD Active 0 0

SAV 0 0x80

BT.656 SAV AND EAV CODE SEQUENCE

The playback port will also decode two kinds of channel IDs sent by recorder. The content is stored in registers and
for CPU to use.
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Byte-interleaved Format

coe [ YHUUUUUUUYUU UL
CHO FF } 00 00 XY Cbo Y0 } cro
CH1 r71. Y715 ‘ébng, Y716, <";r71% Y717, 61;713,
CH2 Y718 “Lm% Y719 FF 00 00 XY
CH3 Y50 {Crs0 (Y51 {Cb52 { Y52 {cr52, Y53
by = 227 =5 iy
ST o0 ) 3 e ) ) 0 ) o % 3 0 0 ) (0 e e )

FOUR CHANNEL INPUT WITH 1 PORT FOR FULL D1

The above diagram depicts how a high speed byte-interleaved video sequence looks like. In this case we are
transmitting 4 D1 channel running at 108 MHz. This input sequence will go to a de-multiplexing module and split
into four normal BT.656 sequence for later consumption.

Down Scaler for Live Inputs

For each live channel, two sixteen-bit registers control the final video stream size. One is for horizontal ratio and the
other one Is for vertical ratio. Take window 1 for example, 0x301 and 0x300 is the horizontal down scale ratio
register and 0x321 and 0x320 are the vertical down scale register. The formula is:

Ratio = 65535 * target size / source size.
From this formula we can see if the When down scaler is set to 65535 (OXFFFF), the down scaler is disabled.

There are four down scaler for play back ports. A detailed description is provided in a separate section.

AC Timing for Live and PB Input

«1l-> «—2—>

'A-S-m-A-»::

w  CO@ENCXD

D\ellcdoedoer TW2880
PARAMETER SYMBOL MIN TYP MAX UNITS
4.62(108)9.26
Input Clock Half Period 1 4.39 (54), 18.52 19.45 ns
(27)
9.25(108)
Input Clock Period 2 8.78 18.51 (54), 38.80 ns
37.03 (27)
Input Data Setup Time 3 3 ns
| Input Data Hold Time 4 1.5 ns
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Register Table
Page 3 is for live channel and play back channel
Address R/W Default Description

0x300 R/W OXFF HSCL_X1[7:0]
0x301 R/W OX7F HSCL_X1[15:8]
0x302 R/W OxFF HSCL_X2[7:0]
0x303 R/W Ox7F HSCL_X2[15:8]
0x304 R/W OXFF HSCL_X3[7:0]
0x305 R/W OX7F HSCL_X3[15:8]
0x306 R/W OXFF HSCL_X4[7:0]
0x307 R/W Ox7F HSCL_X4[15:8]
0x308 R/W OxFF HSCL_X5[7:0]
0x309 R/W Ox7F HSCL_X5[15:8]
0x30A R/W OXFF HSCL_X6([7:0]
0x30B R/W OX7F HSCL_X6[15:8]
0x30C R/W OxFF HSCL_X7[7:0]
0x30D R/W Ox7F HSCL_X7[15:8]
O0x30E R/W OxFF HSCL_X8[7:0]
Ox30F R/W OX7F HSCL_X8[15:8]
0x310 R/W OxFF HSCL_X9[7:0]
0x311 R/W Ox7F HSCL_X9[15:8]
0x312 R/W OxFF HSCL_X10[7:0]
0x313 R/W Ox7F HSCL_X10[15:8]
0x314 R/W OxFF HSCL_X11[7:0]
0x315 R/W OX7F HSCL_X11[15:8]
0x316 R/W OxFF HSCL_X12[7:0]
0x317 R/W Ox7F HSCL_X12[15:8]
0x318 R/W OxFF HSCL_X13[7:0]
0x319 R/W OX7F HSCL_X13[15:8]
0x31A R/W OxFF HSCL_X14[7:0]
0x31B R/W OX7F HSCL_X14[15:8]
0x31C R/W OxFF HSCL_X15([7:0]
0x31D R/W Ox7F HSCL_X15[15:8]
Ox31E R/W OxFF HSCL_X16[7:0]
Ox31F R/W OX7F HSCL_X16[15:8]
0x320 R/W OxFF VSCL_X1[7:0]
0x321 R/W Ox7F VSCL_X1[15:8]
0x322 R/W OxFF VSCL_X2[7:0]
0x323 R/W Ox7F VSCL_X2[15:8]
0x324 R/W OxFF VSCL_X3[7:0]
0x325 R/W OX7F VSCL_X3[15:8]
0x326 R/W OxFF VSCL_X4[7:0]
0x327 R/W Ox7F VSCL_X4[15:8]
0x328 R/W OxFF VSCL_X5([7:0]
0x329 R/W OXx7F VSCL_X5[15:8]
0x32A R/W OxFF VSCL_X6[7:0]
0x32B R/W Ox7F VSCL_X6[15:8]
0x32C R/W OxFF VSCL_X7[7:0]
0x32D R/W Ox7F VSCL_X7[15:8]
0x32E R/W OxFF VSCL_X8[7:0]
Ox32F R/W OXx7F VSCL_X8[15:8]
0x330 R/W OxFF VSCL_X9[7:0]
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Address R/W Default Description
0x331 R/W Ox7F VSCL_X9[15:8]
0x332 R/W OxFF VSCL_X10[7:0]
0x333 R/W Ox7F VSCL_X10[15:8]
0x334 R/W OxFF VSCL_X11[7:0]
0x335 R/W Ox7F VSCL_X11[15:8]
0x336 R/W OxFF VSCL_X12[7:0]
0x337 R/W Ox7F VSCL_X12[15:8]
0x338 R/W OxFF VSCL_X13[7:0]
0x339 R/W Ox7F VSCL_X13[15:8]
0x33A R/W OxFF VSCL_X14[7:0]
0x33B R/W Ox7F VSCL_X14[15:8]
0x33C R/W OxFF VSCL_X15[7:0]
0x33D R/W Ox7F VSCL_X15[15:8]
0x33E R/W OxFF VSCL_X16[7:0]
Ox33F R/W Ox7F VSCL_X16[15:8]
0x340 R/W 0x00 [7:6]: VSCL_MD_X4
[5:4]: VSCL_MD_X3
[3:2]: VSCL_MD_X2
[1:0]: VSCL_MD_X1
0x341 R/W 0x00 [7:6]: VSCL_MD_X8
[5:4]: VSCL_MD_X7
[3:2]: VSCL_MD_X6
[1:0]: VSCL_MD_X5
0x342 R/W 0x00 [7:6]: VSCL_MD_X12
[5:4]: VSCL_MD_X11
[3:2]: VSCL_MD_X10
[1:0]: VSCL_MD_X9
0x343 R/W 0x00 [7:6]: VSCL_MD_X16
[5:4]: VSCL_MD_X15
[3:2]: VSCL_MD_X14
[1:0]: VSCL_MD_X13
0x344 R/W 0x00 [7:6]: VSCL_MD_Y4
[5:4]: VSCL_MD_Y3
[3:2]: VSCL_MD_Y2
[1:0]: VSCL_MD_Y1
0x345 R/W 0x00 [7:6]: VSCL_MD_Y8
[5:4]: VSCL_MD_Y7
[3:2]: VSCL_MD_Y6
[1:0]: VSCL_MD_Y5
0x346 R/W 0x00 [7:6]: VSCL_MD_Y12
[5:4]: VSCL_MD_Y11
[3:2]: VSCL_MD_Y10
[1:0]: VSCL_MD_Y9
0x347 R/W 0x00 [7:6]: VSCL_MD_Y16
[5:4]: VSCL_MD_Y15
[3:2]: VSCL_MD_Y14
[1:0]: VSCL_MD_Y13
0x348 R/W 0x00 [7:6]: HLPF_MD_X4
[5:4]: HLPF_MD_X3
[3:2]: HLPF_MD_X2
[1:0]: HLPF_MD_X1
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Address

R/W

Default

Description

0x349

R/W

0x00

[7:6]: HLPF_MD_X8
[5:4]: HLPF_MD_X7
[3:2]: HLPF_MD_X6
[1:0]: HLPF_MD_X5

0x34A

R/W

0x00

[7:6]: HLPF_MD_X12
[5:4]: HLPF_MD_X11
[3:2]: HLPF_MD_X10
[1:0]: HLPF_MD_X9

0x34B

R/W

0x00

[7:6]: HLPF_MD_X16
[5:4]: HLPF_MD_X15
[3:2]: HLPF_MD_X14
[1:0]: HLPF_MD_X13

0x34C

R/W

0x00

[7:6]: HLPF_MD_Y4
[5:4]: HLPF_MD_Y3
[3:2]: HLPF_MD_Y2
[1:0]: HLPF_MD_Y1

0x34D

R/W

0x00

[7:6]: HLPF_MD_Y8
[5:4]: HLPF_MD_Y7
[3:2]: HLPF_MD_Y6
[1:0]: HLPF_MD_Y5

O0x34E

R/W

0x00

[7:6]: HLPF_MD_Y12
[5:4]: HLPF_MD_Y11
[3:2]: HLPF_MD_Y10
[1:0]: HLPF_MD_Y9

O0x34F

R/W

0x00

[7:6]: HLPF_MD_Y16
[5:4]: HLPF_MD_Y15
[3:2]: HLPF_MD_Y14
[1:0]: HLPF_MD_Y13

0x350

R/W

0x00

[O]: PAL_DLY_X

0x351

R/W

0x00

[O]: PAL_DLY_Y

0x352

R/W

0x00

[3:0]: ODD_SKEW

0x353

R/W

0x00

[3:0]: EVEN_SKEW

0x354

R/W

0x00

[7]:
[6]:
[5]:
[4]:
[3I:
[2]:
[1]:
[0]:

MAN_VSCL_LPFY8
MAN_VSCL_LPFY7
MAN_VSCL_LPFY6
MAN_VSCL_LPFY5
MAN_VSCL_LPFY4
MAN_VSCL_LPFY3
MAN_VSCL_LPFY2
MAN_VSCL_LPFY1

0x355

R/W

0x00

[7]:
[6]:
[5]:
[4]:
[3I:
[2]:
[1]:
[0]:

MAN_VSCL_LPFY16
MAN_VSCL_LPFY15
MAN_VSCL_LPFY14
MAN_VSCL_LPFY13
MAN_VSCL_LPFY12
MAN_VSCL_LPFY11
MAN_VSCL_LPFY10
MAN_VSCL_LPFY9

0x356

R/W

0x00

[O]: TST_VSCL_VAV

0x35A

R/W

Oxf0

VTAR_PB2[7:0]

0x35B

R/W

OxfO

VTAR_PB3[7:0]

0x35C

R/W

0x00

[6:4]: VTAR_PB4[10:8]
[2:0]: VTAR_PB3[10:8]

0x35D

R/W

0Oxf0

VTAR_PBA4[7:0]

Ox35E

R/W

Oxf0

VSOR_PB1[7:0]
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Address R/W Default Description
Ox35F R/W 0x00 [6:4]: VSOR_PB2[10:8]
[2:0]: VSOR_PB1[10:8]
0x360 R/W 0xfO VSOR_PB2[7:0]
0x361 R/W 0xfO VSOR_PB3[7:0]
0x362 R/W 0x00 [6:4]: VSOR_PB4[10:8]
[2:0]: VSOR_PB3[10:8]
0x363 R/W 0xfO VSOR_PB4[7:0]
0x364 R/W OxdO HTAR_PB1[7:0]
0x365 R/W 0x22 [6:4]: HTAR_PB2[10:8]
[2:0]: HTAR_PB1[10:8]
0x366 R/W OxdO HTAR_PB2[7:0]
0x367 R/W 0OxdO HTAR_PB3[7:0]
0x368 R/W 0x22 [6:4]: HTAR_PB4[10:8]
[2:0]: HTAR_PB3[10:8]
0x369 R/W OxdO HTAR_PB4[7:0]
0x36A R/W OxdO HSOR_PB1[7:0]
0x36B R/W 0x22 [6:4]: HSOR_PB2[10:8]
[2:0]: HSOR_PB1[10:8]
0x36C R/W OxdO HSOR_PB2[7:0]
0x36D R/W OxdO HSOR_PB3[7:0]
Ox36E R/W 0x22 [6:4]: HSOR_PB4[10:8]
[2:0]: HSOR_PB3[10:8]
Ox36F R/W OxdO HSOR_PB4[7:0]
0x370 R/W 0x00 [7]: QUAD_AUTO_SCL_PB4
[6]: QUAD_AUTO_SCL_PB3
[5]: QUAD_AUTO_SCL_PB2
[4]: QUAD_AUTO_SCL_PB1
[3]: BYPASS_PB4
[2]: BYPASS_PB3
[1]: BYPASS_PB2
[0]: BYPASS_PB1
0x371 R/W 0x00 [7]: H_601_INV
[6]: SYNC_SEL
[5]: YC_SWITCH
[4:2]: reserved
[1]: IN16_MODE_PB34
[0]: INL6_MODE_PB12
0x372 RO 0 CHID_RD_BUS_PB1[39:32]
0x373 RO 0 CHID_RD_BUS_PB1[31:24]
0x374 RO 0 CHID_RD_BUS_PB1[23:16]
0x375 R/W 0x00 HDELAY_X1
0x376 R/W 0x00 HDELAY_X2
0x377 R/W 0x00 HDELAY_X3
0x378 R/W 0x00 HDELAY_X4
0x379 R/W 0x00 HDELAY_X5
0x37A R/W 0x00 HDELAY_X6
0x37B R/W 0x00 HDELAY_X7
0x37C R/W 0x00 HDELAY_X8
0x37D R/W 0x00 HDELAY_X9
Ox37E R/W 0x00 HDELAY_X10
Ox37F R/W 0x00 HDELAY_X11
0x380 R/W 0x00 HDELAY_X12
0x381 R/W 0x00 HDELAY_X13
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Address R/W Default Description
0x382 R/W 0x00 HDELAY_X14
0x383 R/W 0x00 HDELAY_X15
0x384 R/W 0x00 HDELAY_X16
0x385 R/W 0x00 [3:0]: HDELAY_Y1
0x386 R/W 0x00 [3:0]: HDELAY_Y2
0x387 R/W 0x00 [3:0]: HDELAY_Y3
0x388 R/W 0x00 [3:0]: HDELAY_Y4
0x389 R/W 0x00 [3:0]: HDELAY_Y5
0x38A R/W 0x00 [3:0]: HDELAY_Y6
0x38B R/W 0x00 [3:0]: HDELAY_Y7
0x38C R/W 0x00 [3:0]: HDELAY_Y8
0x38D R/W 0x00 [3:0]: HDELAY_Y9
Ox38E R/W 0x00 [3:0]: HDELAY_Y10
Ox38F R/W 0x00 [3:0]: HDELAY_Y11
0x390 R/W 0x00 [3:0]: HDELAY_Y12
0x391 R/W 0x00 [3:0]: HDELAY_Y13
0x392 R/W 0x00 [3:0]: HDELAY_Y14
0x393 R/W 0x00 [3:0]: HDELAY_Y15
0x394 R/W 0x00 [3:0]: HDELAY_Y16
0x395 R/W 0x00 VDELAY_X1
0x396 R/W 0x00 VDELAY_X2
0x397 R/W 0x00 VDELAY_X3
0x398 R/W 0x00 VDELAY_X4
0x399 R/W 0x00 VDELAY_X5
Ox39A R/W 0x00 VDELAY_X6
0x39B R/W 0x00 VDELAY_X7
0x39C R/W 0x00 VDELAY_X8
0x39D R/W 0x00 VDELAY_X9
0x39E R/W 0x00 VDELAY_X10
Ox39F R/W 0x00 VDELAY_X11
Ox3A0 R/W 0x00 VDELAY_X12
Ox3A1 R/W 0x00 VDELAY_X13
Ox3A2 R/W 0x00 VDELAY_X14
Ox3A3 R/W 0x00 VDELAY_X15
0x3A4 R/W 0x00 VDELAY_X16
Ox3A5 R/W 0x00 [3:0]: VDELAY_Y1
O0x3A6 R/W 0x00 [3:0]: VDELAY_Y2
Ox3A7 R/W 0x00 [3:0]: VDELAY_Y3
0x3A8 R/W 0x00 [3:0]: VDELAY_Y4
0x3A9 R/W 0x00 [3:0]: VDELAY_Y5
Ox3AA R/W 0x00 [3:0]: VDELAY_Y6
Ox3AB R/W 0x00 [3:0]: VDELAY_Y7
Ox3AC R/W 0x00 [3:0]: VDELAY_YS8
O0x3AD R/W 0x00 [3:0]: VDELAY_Y9
Ox3AE R/W 0x00 [3:0]: VDELAY_Y10
Ox3AF R/W 0x00 [3:0]: VDELAY_Y11
0x3B0 R/W 0x00 [3:0]: VDELAY_Y12
0x3B1 R/W 0x00 [3:0]: VDELAY_Y13
0x3B2 R/W 0x00 [3:0]: VDELAY_Y14
0x3B3 R/W 0x00 [3:0]: VDELAY_Y15
0x3B4 R/W 0x00 [3:0]: VDELAY_Y16
0x3B5 R/W 0x00 [7:0]: HDELAY_PB1
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Address R/W Default Description
0x3B6 R/W 0x00 [7:0]: VDELAY_PB1
O0x3B7 R/W 0x00 [7:0]: HDELAY_PB2
0x3B8 R/W 0x00 [7:0]: VDELAY_PB2
0x3B9 R/W 0x00 [7:0]: HDELAY_PB3
0Ox3BA R/W 0x00 [7:0]: VDELAY_PB3
0x3BB R/W 0x00 [7:0]: HDELAY_PB4
0x3BC R/W 0x00 [7:0]: VDELAY_PB4
0x3BD R/W 0 [7:6]: MAN_NOVID4
[5:4]: MAN_NOVID3
[3:2]: MAN_NOVID2
[1:0]: MAN_NOVID1
0x3BE R/W 0 [7:6]:MAN_NOVID8
[5:4]: MAN_NOVID7
[3:2]: MAN_NOVID6
[1:0]: MAN_NOVID5
Ox3BF R/W 0 [7:6]:MAN_NOVID12
[5:4]: MAN_NOVID11
[3:2]: MAN_NOVID10
[1:0]: MAN_NOVID9
0x3C0 R/W 0 [7:6]:MAN_NOVID16
[5:4]: MAN_NOVID15
[3:2]: MAN_NOVID14
[1:0]: MAN_NOVID13
0x3C1 R/W 0 [7:6]:MAN_NON-STANDRED4
[5:4]: MAN_NON-STANDRED3
[3:2]: MAN_NON-STANDRED2
[1:0]: MAN_NON-STANDRED1
0x3C2 R/W 0 [7:6]:MAN_NON-STANDREDS
[5:4]: MAN_NON-STANDRED7
[3:2]: MAN_NON-STANDRED6
[1:0]: MAN_NON-STANDREDS5
0x3C3 R/W 0 [7:6]:MAN_NON-STANDRED12
[5:4]: MAN_NON-STANDRED11
[3:2]: MAN_NON-STANDRED10
[1:0]: MAN_NON-STANDRED9
0x3C4 R/W 0 [7:6]:MAN_NON-STANDRED16
[5:4]: MAN_NON-STANDRED15
[3:2]: MAN_NON-STANDRED14
[1:0]: MAN_NON-STANDRED13
0x3C5 R/W 0 [6]: STILL_PAT
[5]: PALNT
[4]: IN_TEST
[3]: Reserved
[2]: CHID_BIT
[1]: NO_CHID
[0]: SYNC_CHID
0x3C6 R/W 0 [0]: SYS_60
0x3C7 RO 0 CHID_RD_BUS_PB1[15:8]
0x3C8 RO 0 CHID_RD_BUS_PB1[7:0]
0x3C9 RO 0 CHID_RD_BUS_PB2[39:32]
0x3CA RO 0 CHID_RD_BUS_PB2[31:24]
0x3CC RO 0 CHID_RD_BUS_PB2[23:16]
0x3CD RO 0 CHID_RD_BUS_PB2[15:8]
Ox3CE RO 0 CHID_RD_BUS_PB2[7:0]
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Address R/W Default Description
Ox3CF RO 0 CHID_RD_BUS_PB3[39:32]
0x3D0 RO 0 CHID_RD_BUS_PB3[31:24]
0x3D1 RO 0 CHID_RD_BUS_PB3[23:16]
0x3D2 R/W 0x10 [7:4]: VIN_SEL_X2 / VIN_SEL_Y2
[3:0]: VIN_SEL_X1 / VIN_SEL_Y1
0x3D3 R/W 0x32 [7:4]: VIN_SEL_X4 / VIN_SEL_Y4
[3:0]: VIN_SEL_X3 / VIN_SEL_Y3
0x3D4 R/W 0x54 [7:4]: VIN_SEL_X6 / VIN_SEL_Y6
[3:0]: VIN_SEL_X5 / VIN_SEL_Y5
0x3D5 R/W 0x76 [7:4]: VIN_SEL_X8 / VIN_SEL_Y8
[3:0]: VIN_SEL_X7 / VIN_SEL_Y7
0x3D6 R/W 0x98 [7:4]: VIN_SEL_X10 / VIN_SEL_Y10
[3:0]: VIN_SEL_X9 / VIN_SEL_Y9
0x3D7 R/W OxBA [7:4]: VIN_SEL_X12 / VIN_SEL_Y12
[3:0]: VIN_SEL_X11 / VIN_SEL_Y11
0x3D8 R/W 0oxDC [7:4]: VIN_SEL_X14 / VIN_SEL_Y14
[3:0]: VIN_SEL_X13 / VIN_SEL_Y13
0x3D9 R/W OxFE [7:4]: VIN_SEL_X16 / VIN_SEL_Y16
[3:0]: VIN_SEL_X15 / VIN_SEL_Y15
Ox3DA R/W 0x01 [7]: VIN_SEL_XY
[0]: V_OFST_X
0x3DB R/W 0 [7:6]: PB_PATH_SEL4
[5:4]: PB_PATH_SEL3
[3:2]: PB_PATH_SEL2
[1:0]: PB_PATH_SEL1
0x3DC R/W 0x12 PB_TEST_PATTEN
[4]: DIR2
[3]: DIR1
[2:1]: FRAME_RATE
[0]: IN_PB_TEST
0x3DD RW 0x40 PIXEL_SHIFT
Ox3DE R/W OxOF [7:4]: CHID_RD_SEL_PB1
[3]: VBI_RIC_ON_PB1
[2]: VBI_AUTO_DET_PB1
[1]: VBI_D_EN_PB1
[0]: VBI_A_EN_PB1
Ox3DF R/W 0x00 [4:0]: VBI_VOS_PB1
Ox3EO R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB1
[4:0]: VBI_FOS_PB1
Ox3E1 R/W 0 VBI_HOS_PB1
Ox3E2 R/W Ox1F VBI_MID_VAL_PB1
Ox3E3 R/W OxOF [7:4]: CHID_RD_SEL_PB2
[3]: VBI_RIC_ON_PB2
[2]: VBI_AUTO_DET_PB2
[1]: VBI_D_EN_PB2
[0]: VBI_A_EN_PB2
Ox3E4 R/W 0x00 [4:0]: VBI_VOS_PB2
Ox3ES5 R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB2
[4:0]: VBI_FOS_PB2
Ox3E6 R/W 0x00 VBI_HOS_PB2
Ox3E7 R/W Ox1F VBI_MID_VAL_PB2
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Address

R/W

Default

Description

Ox3E8

R/W

OxOF

[7:4]CHID_RD_SEL_PB3
[3]: VBI_RIC_ON_PB3
[2]: VBI_AUTO_DET_PB3
[1]: VBI_D_EN_PB3

[0]: VBI_A_EN_PB3

Ox3E9

R/W

0x00

[4:0]: VBI_VOS_PB3

Ox3EA

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB3
[4:0]: VBI_FOS_PB3

Ox3EB

R/W

0x00

VBI_HOS_PB3

Ox3EC

R/W

Ox1F

VBI_MID_VAL_PB3

Ox3ED

R/W

OxOF

[7:4]: CHID_RD_SEL_PB4
[3]: VBI_RIC_ON_PB4

[2]: VBI_AUTO_DET_PB4
[4]: VBI_D_EN_PB4

[0]: VBI_A_EN_PB4

Ox3EE

R/W

0x00

[4:0] VBI_VOS_PB4

Ox3EF

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB4
[4:0]: VBI_FOS_PB4

O0x3FO0

R/W

0x00

VBI_HOS_PB4

Ox3F1

R/W

0x00

VBI_MID_VAL_PB2

O0x3F2

R/W

0x00

[7]: FRAME_IL_PB4_EN
[6]: FRAME_IL_PB3_EN
[5]: FRAME_IL_PB2_EN
[4]: FRAME_IL_PB1_EN
[3]: FRAME_IL_PB4
[2]: FRAME_IL_PB3
[1]: FRAME_IL_PB2
[0]: FRAME_IL_PB1

Ox3F3

R/W

0x00

[7]: FLD_MODE_PB4_EN
[6]: FLD_MODE_PB3_EN
[5]: FLD_MODE_PB2_EN
[4]: FLD_MODE_PB1_EN
[3]: FLD_MODE_PB4
[2]: FLD_MODE_PB3
[1]: FLD_MODE_PB2
[0]: FLD_MODE_PB1

O0x3F4

R/W

OxFF

[7]: VBI_E_EN_PB4
[6]: VBI_E_EN_PB3
[5]: VBI_E_EN_PB2
[4]: VBI_E_EN_PB1
[3]: VBI_O_EN_PB4
[2]: VBI_O_EN_PB3
[4]: VBI_O_EN_PB2
[0]: VBI_O_EN_PB1

O0x3FC

R/W

[7]: VBI_DLY4
[6]: VBI_DLY3
[5]: VBI_DLY2
[4]: VBI_DLY1
[3]: FLD_SEL_EN_PB4
[2]: FLD_SEL_EN_PB3
[1]: FLD_SEL_EN_PB2
[0]: FLD_SEL_EN_PB1

Ox3FD

R/W

EE

[7:4]: VBI_SIZE_PB2
[3:0]: VBI_SIZE_PB1
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Address R/W Default Description
Ox3FE R/W EE [7:4]: VBI_SIZE_PB4
[3:0]: VBI_SIZE_PB3
Ox3FF R/W 0 [7]: selm
[6]: PBX4_SEL
[5]: PBX2_SEL
[4]: MG_DIG_CODE
[3]: VS_DIS_PB4
[2]: VS_DIS_PB3
[1]: VS_DIS_PB2
[0]: VS_DIS_PB1
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Registers

Following are register descriptions for the live channel down scaler. Registers related to the PB down scaler will be
described in a separate section.

LIVE VIDEO CHANNEL 1 HORIZONTAL SCALER LOW BYTE REGISTER - 0X300

Bit

R/W

Default

Description

7:0

R/W

OxFF

HSCL_X1[7:0]

Horizontal scaler factor. Maximum is OXFFFF. The number is smaller, the
down scaler factor is bigger.

LIVE VIDEO CHANNEL 1 HORIZONTAL SCALER HIGH BYTE REGISTER - 0X301

Bit

R/W

Default

Description

7:0

R/W

Ox7F

HSCL_X1[15:8]

Horizontal scaler factor. Maximum is OXFFFF. The number is smaller, the
down scaler factor is bigger.

Register 0x302 to Ox31F are for channels 2 to 16, which are similar to 0x300 and 0x301.

LIVE VIDEO CHANNEL 1 VERTICAL SCALER LOW BYTE REGISTER - 0X320

Bit

R/W

Default

Description

7:0

R/W

OxFF

VSCL_X1[7:0]

Vertical scaler factor. Maximum is OXxFFFF. The number is smaller, the
down scaler factor is bigger.

LIVE VIDEO CHANNEL 1 VERTICAL SCALER HIGH BYTE REGISTER - 0X321

Bit

R/W

Default

Description

7:0

R/W

OxFF

VSCL_X1[15:8]

Vertical scaler factor. Maximum is OXFFFF. The number is smaller, the
down scaler factor is bigger.

Register 0x322 to 0x33F are for channels 2 to 16, which are similar to 0x320 and 0x321.
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LIVE VIDEO VERTICAL SCALE MODE REGISTER - 0X340

Bit R/W Default Description

7:0 R/W 0x00 VSCL_MD_X

[7:6]: VSCL_MD_X4
[5:4]: VSCL_MD_X3
[3:2]: VSCL_MD_X2
[1:0]: VSCL_MD_X1

Vertical scale mode

Register 0x3441 to 0x343 are for other channels in display down scaler. Register 0x344 to 0x347 are for record down

scaler.

LIVE VIDEO HORIZONTAL SCALE MODE REGISTER - 0X348

Bit R/W Default Description

7:0 R/W 0x00 HLPF_MD_X

[7:6]: HLPF_MD_X4
[5:4]: HLPF_MD_X3
[3:2]: HLPF_MD_X2
[1:0]: HLPF_MD_X1

Register 0x349 to 0x34B are for other channels in display down scaler. Register 0x34.C to 0x34F are for record down

scaler.

LIVE VIDEO PAL DELAY MODE REGISTER - 0X350

Bit R/W Default Description

o R/W 0x00 PAL_DLY_X

Register 0x351 is for record path.

LIVE VIDEO ODD FIELD SKEW REGISTER - 0X352

Bit R/W Default Description

3:0 R/W 0x00 ODD_SKEW

Register 0x353 is for even field.
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LIVE VIDEO VERTICAL SCALER LPF REGISTER - 0X354

Bit R/W Default Description
7.0 R/W 0x00 MAN_VSCL_LPFY
[7]: MAN_VSCL_LPFY8
[6]: MAN_VSCL_LPFY7
[5]: MAN_VSCL_LPFY6
[4]: MAN_VSCL_LPFY5
[3]: MAN_VSCL_LPFY4
[2]: MAN_VSCL_LPFY3
[1]: MAN_VSCL_LPFY2
[0]: MAN_VSCL_LPFY1
Register 0x355 is for channels 9 to 16
LIVE VIDEO VERTICAL SCALE VAV TEST REGISTER - 0X356
Bit R/W Default Description
(0] R/W 0x00 TST_VSCL_VAV

LIVE VIDEO CHANNEL 1 HORIZONTAL PIXEL ADJUSTMENT REGISTER - 0X375

Bit

R/W

Default

Description

7:0

R/W

0

HDELAY_X1[7:0]

Number of pixels times two. This is for display video.

Register 0x376 to 0x384 are for channels 2 to 16.

LIVE VIDEO CHANNEL 1 HORIZONTAL PIXEL ADJUSTMENT REGISTER - 0X385

Bit R/W Default Description
74 RW (] Reserved
3:0 RW 0 HDELAY_Y1[3:0]

Number of pixels times four. This is for record video.

Register 0x386 to 0x394 are for channels 2 to 16.

LIVE VIDEO CHANNEL 1 VERTICAL PIXEL ADJUSTMENT REGISTER - 0X395

Bit

R/W

Default

Description

7:0

R/W

o

VDELAY_X1[7:0]

Number of lines times two. This is for display video.
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LIVE VIDEO CHANNEL 1 VERTICAL PIXEL ADJUSTMENT REGISTER - 0X3A5

Bit R/W Default Description
7:4 RW 0 Reserved
3.0 RW 0 VDELAY_Y1[3:0]

Number of lines times four. This is for record video.

Register 0x3A6 to 0x3B4 are for channel 2 to 16.

LIVE VIDEO CHANNEL 1~4 NO VIDEO REGISTER - 0X3BD

Bit R/W Default Description

7:6 RW 0 MAN_NOVID4: definition same as MAN_NOVID1
5:4 RW 0 MAN_NOVID3: definition same as MAN_NOVID1
3:2 RW 0 MAN_NOVID2: definition same as MAN_NOVID1
1.0 RW 0 MAN_NOVID1: no video status override enable

If bit 1 is set to 0, no video status is automatically detected by hardware
(default). If bit 1 is set to 1, no video status is manually set by bit 0. To
fully utilize this feature, user needs to enable TW2864/TW2866
MPP_MODE[5]

bit 1: 1= enable no video status override
bit O: 1: no video, O: has video

Register Ox3BE to 0x3CO are for channels 5 to 16.

LIVE VIDEO CHANNEL 1~4 NON STANDARD REGISTER - 0X3C1

Bit R/W Default Description

7:6 RW (] MAN_NON-STANDRED4: definition same as MAN_NON-STANDRED1
54 RW 0 MAN_NON-STANDRED3: definition same as MAN_NON-STANDRED1
3:2 RW 0 MAN_NON-STANDRED2: definition same as MAN_NON-STANDRED1
1:0 RW 0 MAN_NON-STANDREDA.: non-standard video status override

If bit 1 is set to 0, non-standard status is automatically detected by
hardware (default). If bit 1 is set to one, non-standard status is manually
set by bit 0.

Bit 1: 1= enable non-standard video status override
Bit O: 1: non-standard video O: standard video

Register 0x3C2 to 0x3C4 are for channels 5 to 16.
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LIVE VIDEO CHANNEL CONTROL REGISTER - 0X3C5

Bit R/W Default Description
7 R 0 Reserved
6 RW 0 STILL_PAT

0: moving pattern
1: still pattern
5 RW 0 PALNT: Only used for test pattern

0: NTSC pattern
1: PAL pattern
4 RW 0 IN_TEST

1 = Test pattern enable

3 RW 0 Reserved
2 RW 0 CHID_BIT
0: channel ID is 1 bit
1: channel ID is 2 bit
1 RW 0 NO_CHID
0: has channel ID in video data
1: no channel ID in video data
0 RW 0 SYNC_CHID: Channel ID location

0: in horizontal blank data last 2 bit
1: In timing reference data protection bit

LIVE VIDEO CHANNEL SYSTEM SELECT REGISTER - 0X3C6

Bit R/W Default Description
7 RW 0 RECX4_SEL: This bit selects PB4 input in 16 bit mode

O: Input used is same as PBX4_SEL
1: Input comes from REC3 and REC4.
6 RW RECX2_SEL: This bit selects PB2 input in 16 bit mode

0: Input used is same as PBX2_SEL
1: Input comes from REC1 and REC2.

5:1 R 0 Reserved
0 RW 0 SYS_60
0: 50Hz, PAL
1: 60Hz, NTSC

LIVE/RECORD CHANNEL SELECT REGISTER - 0X3D2

Bit R/W Default Description
7:4 RW 1 VIN_SEL2

Input channel select for channel 2 for display or record.
When VIN_SEL_XY is “0”, this register is for display, when VIN_SEL_XY is
“1”, this register is for record.
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Bit

R/W

Default

Description

3.0

RW

0

VIN_SEL1

Input channel select for channel 1.

Register 0x3D3 to 0x3D9 are for channels 3 to 16.

LIVE/RECORD SET SELECT REGISTER - 0X3DA

Bit R/W Default Description
7 RW 0 VIN_SEL_XY
This bit is used for select VIN_SEL X or Y. VIN_SEL share address for
display and record. When VIN_SEL_XY is O, VIN_SEL can be read/write for
display. When VIN_SEL_XY is 1, VIN_SEL can be read/write for record.
6:1 R 0 Reserved
0 RW 1 V_OFST_X
Vertical scale offset select
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Play Back Interface

Introduction

The TW2880 supports 4 play back port. It can be 4x8-bit input or 4x16-bit input (with external FPGA). Playback port
can be BT.656 format or BT.1120 format or a similar format. If channel ID is deployed, each playback port can
support up to 16 channels (auto mode). The maximum horizontal resolution is 1920 for each port. The data rate can
be up to 148.5MHz. The playback port can support both interlace or progressive video. Four high quality down
scalers reside in each port.

Features

e Four channel HD input support ITU-R BT.1120 up to 148.5 MHz (with external FPGA)

e Four channel SD input support ITU-R BT.656 up to 108 MHz

e Channel ID detection in forms of analog and digital

o Cost efficient programmable down scalar with good quality

¢ Using same clock for input formatter and down scalar makes the system flexible for different applications

Description
PLAY BACK ARCHITECTURE

Play Back Architecture in BT.656 SD Mode

In BT.656 SD input mode, four channels are supported with the data rate at 27 MHz. Incoming 8-bit data format is
Cb1Y1Cri1Y2Cb3Y3Cr3Y4... Four input formatters in_fmt_27 and four down scalars DNS are occupied. In each
channel, both in_fmt_27 and DNS use same clock ckpb and each channel has it own individual clock. In_fmt_27
outputs Y, U and V data in 4:4:4 to down scalar DNS. DNS outputs Y, U and V data in 4:4:4 as well. Data will be
converted to 4:2:2 chroma format in dns_2_rgb_if, which sends data to rgb_interface.

Down scalar DNS is acquired from the design TW2835 aimed to save circuit gate count while maintaining down
scalar quality. Down scalar’s output Y, Cb and Cr are converted to 16 bit data word to dns_2_rgb_if in the form of
(Cb1 Y1) (Cr1Y2) (Cr3Y3) (Cb3Y4)... along with control signals of hsync, vsync and field. Decoded H blanking, V
blanking and Field and data bus input to channel ID decoder CHID_dec.v. Channel ID decoder will decode Auto
Channel ID, Detection Channel ID and User Channel ID. The results are readable by Host Interface.
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Play Back Architecture in 16-Bit Mode
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Time_pb3
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Vdout_pb4
16
Time_pb4
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To tgb_if FIFO

In BT.1120 HD input mode, two channels are supported with data rate at 74.25 MHz. Each channel carries 16-bit
data in the sequence of (Cb1, Y1) (Cr1, Y2) (Cb3, Y3) (Cr3, Y4). MSB 8 bits are Cb/Cr, LSB 8 bits are Y. One channel
BT.1120 HD input data will use two input formatters in_fmt_27.Y bus goes to one in_fmt_27, Cb/Cr bus goes to
another in_fmt_27. Two in_fmt_27’s outputs Y, U and V data as input data of one down scalar DNS. With two input
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channels, only two DNSs will be used. In the following block diagram, the shaded block is denoted as not using
module in BT.1120 mode. The interface format for dns_2_rgb_if is same as BT.656 mode.

BT.1120 HD Input Mode
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Interface with rgb_Interface

The outputs Y, Cb and Cr of down scalars either in BT.656 mode or BT.1120 mode convert to 16-bit data bus
vdout_pb1 ~ vdout_pb4 in the sequence of (Cbh, Y) (Cr, Y). Meanwhile, 6-bit control sighal time_pb1 ~ tim_pb4 (carry
hsync, vsync and field) will be provided in a format of {fld_d, new_In, end_In, new_fld, end_fld, valid}. This video data
is write to rgb_interface channel buffer and further transferred to SDRAM for display.

The system has flexibility for play back clock rate since it uses same clock pbhckl ~ pbck4 for each channel from
incoming video data through in_fmt_27, DNS data to channel buffer.

FUNCTIONS

INPUT FORMATTER
Input formatter in_fmt_27 supports SD BT.656 in NTSC, PAL or non-standard video format. In HD BT.1120, it supports
1920x1080i. It generates Y, Cb and Cr data bus to down scalar. HSYNC, VSYNC and VALID signals generate

accordingly. In BT.1120 mode, in_fmt_27 can be set either take Y data or take Cbh/Cr data and output Y or Cb/Cr will
be generated respectively. Two in_fmt_27’s outputs go to one down scalar.

HDELSY and VDELAY can be configured to get portion of one frame for display.

Down Scalar

There are four down scalar for four play back ports. Down scale ratio register is different from live channels. Source
width and height must be set correctly. And target width and height will be set to desired size.

Channel ID Decoder

TW2880 Channel ID Decoder is using same protocol of TW2880 Channel ID encoder. For the detailed definition and
description of Channel ID, please refer to Channel ID Encoder Unit.

There are twelve words (lines) of channel ID: one word of Auto Channel ID, two words of Detection Channel ID, three
words of User Channel ID and 6 words (192 bits) Motion Detection Channel ID. They can be represented in terms of
digital and analog formats. One of them or both can be existed in BT.656 video bit stream. Usually, they appear in
horizontal active area of vertical blanking period. Channel ID encoder may also possible program them to vertical
active area. But in this design, it only allows it in the first two top lines of active video area to ensure proper display
video image. Any Channel ID information program outside of top two lines of active video area in both fields will be
ignored in both Channel ID encoder and decoder. Analog Channel ID follows after digital channel ID if digital channel
ID exists.

There are two modes to decoding channel ID: Auto detection and Non-auto detection. Digital channel ID can be
detected fully automatic. However, decoding analog channel ID even in Auto mode requires extra host configuration.

Decoded twelve words of channel ID data and corresponding valid sighals are readable by host.

Play Back Data Path Selection

Each channel has 2-bit selection control PB_PATH_SEL1 ~ PB_PATH_SEL4 to select one of four input data path. The
selection can be made in the input of in_fmt_27. Please note each channel has its own clock and data should be
corresponding to its own clock. This feature may useful in test and debugging.

Bypass Down Scalar

Each channel has its configuration bit BYPASS_PB to bypass down scalar. Input formatter’s output directly goes to
rgb_interface for display. If down scalar is set or in its default values HSCL = 16’h100 and VSCL = 16’h100, the
system will perform bypass to maintain best display quality.

Display Part of Video Frame
Incoming video frame can be display partially by configuring HDELAY and VDELAY. Down scalar still can be applied.
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Registers Table

Address R/W Default Description
0x357 R/W 0x00 [7]: TOGGLE_FLD4
[6]: TOGGLE_FLD3
[5]: TOGGLE_FLD2
[4]: TOGGLE_FLD1
[3]: TST_FLDLY_Y
[2]: TST_FLDLY_X
[1]: TST_VSCL_Y
[0]: TST_VSCL_X
0x358 R/W 0xf0 VTAR_PB1[7:0]
0x359 R/W 0x00 [6:4]: VTAR_PB2[10:8]
[2:0]: VTAR_PB1[10:8]
0x35A R/W 0xf0 VTAR_PB2[7:0]
0x35B R/W 0xf0 VTAR_PB3[7:0]
0x35C R/W 0x00 [6:4]: VTAR_PB4[10:8]
[2:0]: VTAR_PB3[10:8]
0x35D R/W 0xfO VTAR_PB4[7:0]
Ox35E R/W 0xfO VSOR_PB1[7:0]
Ox35F R/W 0x00 [6:4]: VSOR_PB2[10:8]
[2:0]: VSOR_PB1[10:8]
0x360 R/W 0xf0 VSOR_PB2[7:0]
0x361 R/W 0xfO VSOR_PB3[7:0]
0x362 R/W 0x00 [6:4]: VSOR_PB4[10:8]
[2:0]: VSOR_PB3[10:8]
0x363 R/W 0xf0 VSOR_PB4[7:0]
0x364 R/W 0oxdo HTAR_PB1[7:0]
0x365 R/W 0x22 [6:4]: HTAR_PB2[10:8]
[2:0]: HTAR_PB1[10:8]
0x366 R/W 0xdO HTAR_PB2[7:0]
0x367 R/W 0xdO HTAR_PB3[7:0]
0x368 R/W 0x22 [6:4]: HTAR_PB4[10:8]
[2:0]: HTAR_PB3[10:8]
0x369 R/W 0xdO HTAR_PB4([7:0]
Ox36A R/W 0xdO HSOR_PB1[7:0]
0x36B R/W 0x22 [6:4]): HSOR_PB2[10:8]
[2:0]: HSOR_PB1[10:8]
0x36C R/W 0oxdO0 HSOR_PB2[7:0]
0x36D R/W OxdO HSOR_PB3[7:0]
Ox36E R/W 0x22 [6:4]): HSOR_PB4[10:8]
[2:0]: HSOR_PB3[10:8]
Ox36F R/W Oxdo HSOR_PB4[7:0]
0x370 R/W 0x00 [7]: QUAD_AUTO_SCL_PB4
[6]: QUAD_AUTO_SCL_PB3
[5]: QUAD_AUTO_SCL_PB2
[4]: QUAD_AUTO_SCL_PB1
[3]: BYPASS_PB4
[2]: BYPASS_PB3
[1]: BYPASS_PB2
[0]: BYPASS_PB1
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Address R/W Default Description
0x371 R/W 0x00 [7]: H_601_INV
[6]: SYNC_SEL
[5]: YC_SWITCH
[4:2]: reserved
[1]: IN16_MODE_PB34
[0]: IN16_MODE_PB12
0x372 RO 0 CHID_RD_BUS_PB1[39:32]
0x373 RO 0 CHID_RD_BUS_PB1[31:24]
0x374 RO 0 CHID_RD_BUS_PB1[23:16]
0x3B5 R/W 0x00 [7:0]: HDELAY_PB1
0x3B6 R/W 0x00 [7:0]: VDELAY_PB1
0x3B7 R/W 0x00 [7:0]: HDELAY_PB2
0x3B8 R/W 0x00 [7:0]: VDELAY_PB2
0x3B9 R/W 0x00 [7:0]: HDELAY_PB3
0x3BA R/W 0x00 [7:0]: VDELAY_PB3
0x3BB R/W 0x00 [7:0]: HDELAY_PB4
0x3BC R/W 0x00 [7:0]: VDELAY_PB4
0x3C7 RO 0 CHID_RD_BUS_PB1[15:8]
0x3C8 RO 0 CHID_RD_BUS_PB1[7:0]
0x3C9 RO 0 CHID_RD_BUS_PB2[39:32]
Ox3CA RO 0 CHID_RD_BUS_PB2[31:24]
0x3CC RO 0 CHID_RD_BUS_PB2[23:16]
0x3CD RO 0 CHID_RD_BUS_PB2[15:8]
0x3CE RO 0 CHID_RD_BUS_PB2[7:0]
Ox3CF RO 0 CHID_RD_BUS_PB3[39:32]
0x3D0 RO 0 CHID_RD_BUS_PB3[31:24]
0x3D1 RO 0 CHID_RD_BUS_PB3[23:16]
0x3DB R/W 0 [7:6]: PB_PATH_SEL4
[5:4]: PB_PATH_SEL3
[3:2]: PB_PATH_SEL2
[1:0]: PB_PATH_SEL1
0x3DC R/W 0x12 PB_TEST_PATTEN
[4]: DIR2
[3]: DIR1
[2:1]: FRAME_RATE
[0]: IN_PB_TEST
0x3DD RW 0x40 PIXEL_SHIFT
Ox3DE R/W OxOF [7:4]: CHID_RD_SEL_PB1
[3]: VBI_RIC_ON_PB1
[2]: VBI_AUTO_DET_PB1
[1]: VBI_D_EN_PB1
[0]: VBI_A_EN_PB1
Ox3DF R/W 0x00 [4:0]: VBI_VOS_PB1
Ox3EO0 R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB1
[4:0]: VBI_FOS_PB1
Ox3E1 R/W 0 VBI_HOS_PB1
Ox3E2 R/W Ox1F VBI_MID_VAL_PB1
Ox3E3 R/W OxOF [7:4]: CHID_RD_SEL_PB2
[3]: VBI_RIC_ON_PB2
[2]: VBI_AUTO_DET_PB2
[1]: VBI_D_EN_PB2
[0]: VBI_A_EN_PB2
Ox3E4 R/W 0x00 [4:0]: VBI_VOS_PB2
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Address

R/W

Default

Description

Ox3ES

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB2
[4:0]: VBI_FOS_PB2

Ox3E6

R/W

0x00

VBI_HOS_PB2

Ox3E7

R/W

Ox1F

VBI_MID_VAL_PB2

Ox3E8

R/W

OxOF

[7:4]CHID_RD_SEL_PB3
[3]: VBI_RIC_ON_PB3
[2]: VBI_AUTO_DET_PB3
[1]: VBI_D_EN_PB3

[0]: VBI_A_EN_PB3

Ox3E9

R/W

0x00

[4:0]: VBI_VOS_PB3

Ox3EA

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB3
[4:0]: VBI_FOS_PB3

Ox3EB

R/W

0x00

VBI_HOS_PB3

Ox3EC

R/W

Ox1F

VBI_MID_VAL_PB3

Ox3ED

R/W

OxOF

[7:4]: CHID_RD_SEL_PB4
[3]: VBI_RIC_ON_PB4

[2]: VBI_AUTO_DET_PB4
[4]: VBI_D_EN_PB4

[0]: VBI_A_EN_PB4

Ox3EE

R/W

0x00

[4:0] VBI_VOS_PB4

Ox3EF

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB4
[4:0]: VBI_FOS_PB4

O0x3FO0

R/W

0x00

VBI_HOS_PB4

Ox3F1

R/W

0x00

VBI_MID_VAL_PB2

O0x3F2

R/W

0x00

[7]: FRAME_IL_PB4_EN
[6]: FRAME_IL_PB3_EN
[5]: FRAME_IL_PB2_EN
[4]: FRAME_IL_PB1_EN
[3]: FRAME_IL_PB4
[2]: FRAME_IL_PB3
[1]: FRAME_IL_PB2
[0]: FRAME_IL_PB1

Ox3F3

R/W

0x00

[7]: FLD_MODE_PB4_EN
[6]: FLD_MODE_PB3_EN
[5]: FLD_MODE_PB2_EN
[4]: FLD_MODE_PB1_EN
[3]: FLD_MODE_PB4
[2]: FLD_MODE_PB3
[1]: FLD_MODE_PB2
[0]: FLD_MODE_PB1

Ox3F4

R/W

OxFF

[7]: VBI_E_EN_PB4
[6]: VBI_E_EN_PB3
[5]: VBI_E_EN_PB2
[4]: VBI_E_EN_PB1
[3]: VBI_O_EN_PB4
[2]: VBI_O_EN_PB3
[4]: VBI_O_EN_PB2
[0]: VBI_O_EN_PB1

Ox3F8

R/W

0x84

Non-standard Video Upper Limit - NTSC Register, 0x3ff[7] = O these
registers will read out PB4 channel ID

0x3F9

R/W

0x6C

Non-standard Video Upper Limit - NTSC Register

Ox3FA

R/W

Ox9E

Non-standard Video Upper Limit - PAL Register

Ox3FB

R/W

0x82

Non-standard Video Upper Limit - PAL Register
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Address

R/W

Default

Description

O0x3FC

R/W

(0]

[7]: VBI_DLY4
[6]: VBI_DLY3
[5]: VBI_DLY2
[4]: VBI_DLY1
[3]: FLD_SEL_EN_PB4
[2]: FLD_SEL_EN_PB3
[1]: FLD_SEL_EN_PB2
[0]: FLD_SEL_EN_PB1

Ox3FD

R/W

EE

[7:4]: VBI_SIZE_PB2
[3:0]: VBI_SIZE_PB1

Ox3FE

R/W

EE

[7:4]: VBI_SIZE_PB4
[3:0]: VBI_SIZE_PB3

Ox3FF

R/W

[7]: selm

[6]: PBX4_SEL

[5]: PBX2_SEL

[4]: MG_DIG_CODE
[3]: VS_DIS_PB4
[2]: VS_DIS_PB3
[1]: VS_DIS_PB2
[0]: VS_DIS_PB1
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Registers Description

TOGGLE FIELD SIGNAL ENABLE REGISTER - 0X357

Bit R/W Default Description
74 RW (0] TOGGLE_FLD4 - TOGGLE_FLD1
These bits are used for progressive play back capture mode. In
progressive mode, field signal is always 0. If this bit is set to high,
hardware will generate toggled field signal for channel ID decoder. It is
toggled after 3 line of the beginning of vertical blank.
1: toggle field signal for channel ID decoder
0O: use original field signal
3 RW (0] TST_FLDLY_Y
2 RW (0] TST_FLDLY_X
1 RW 0 TST_VSCL_Y
0 RW 0 TST_VSCL_X

PB1 VERTICAL TARGET SIZE LSB REGISTER - 0X358

Bit

R/W

Default

Description

7:0

RW

0xf0

VTAR_PB1[7:0]

PB1 down scalar vertical target size. Unit is one line. In interlaced
mode, this register should set to half of the vertical lines of one frame.

PB1 AND PB2 VERTICAL TARGET SIZE MSB REGISTER - 0X359

Bit R/W Default Description
6:4 RW 0x0 VTAR_PB2[10:8]
PB2 down scalar vertical target size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.
2:0 RW 0x0 VTAR_PB1[10:8]

PB1 down scalar vertical target size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.

PB2 VERTICAL TARGET SIZE LSB REGISTER - 0X35A

Bit

R/W

Default

Description

7:0

RW

0xf0

VTAR_PB2[7:0]

PB2 down scalar vertical target size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.

Registers 0x35B to 0x35D are for PB channels 3 and 4.
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PB1 VERTICAL SOURCE SIZE LSB REGISTER - 0X35E

Bit

R/W

Default

Description

7:0

RW

0xfO

VSOR_PB1[7:0]

PB1 down scalar vertical source size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.

PB1 AND PB2 VERTICAL SOURCE SIZE MSB REGISTER - 0X35F

Bit R/W Default Description
6:4 RW 0x00 VSOR_PB2[10:8]
PB2 down scalar vertical source size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.
2:0 RW 0x0 VSOR_PB1[10:8]

PB1 down scalar vertical source size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.

PB2 VERTICAL SOURCE SIZE LSB REGISTER - 0X360

Bit

R/W

Default

Description

7:0

RW

0xfO

VSOR_PB2[7:0]

PB2 down scalar vertical source size. Unit is one line. In interlaced
mode, this register is set to half of the vertical lines of one frame.

Registers 0x361 to 0x363 are for PB channels 3 and 4.

PB1 HORIZONTAL SCALER TARGET LSB REGISTER - 0X364

Bit

R/W

Default

Description

7:0

RW

0xdO

HTAR_PB1[7:0]

PB1 down scalar horizontal target size. Unit is one pixel.

PB1 AND PB2 HORIZONTAL TARGET SIZE MSB REGISTER - 0X365

Bit R/W Default Description
6:4 RW 0x2 HTAR_PB2[10:8]

PB2 down scalar horizontal target size. Unit is one pixel.
2:0 RW 0x2 HTAR_PB1[10:8]

PB1 down scalar horizontal target size. Unit is one pixel.

FN7883 Rev. 2.00

June 4, 2013

RENESAS

Page 85 of 635



TW2880C

PB2 HORIZONTAL SCALER TARGET LSB REGISTER - 0X366

Bit R/W Default

Description

7:0 RW 0xdoO HTAR_PB2[7:0]

PB2 down scalar horizontal target size. Unit is one pixel.

Registers 0x367 to 0x369 are for channels 3 and 4.

PB1 HORIZONTAL SCALER SOURCE LSB REGISTER - 0X36A

Bit R/W Default

Description

7:0 RW 0xdo0 HSOR_PB1[7:0]

PB1 down scalar horizontal source size. Unit is one pixel.

PB1 AND PB2 HORIZONTAL SOURCE SIZE MSB REGISTER - 0X36B

Bit R/W Default Description
6:4 RW 0x2 HSOR_PB2[10:8]

PB2 down scalar horizontal source size. Unit is one pixel.
2:0 RW 0x2 HSOR_PB1[10:8]

PB1 down scalar horizontal source size. Unit is one pixel.

PB2 HORIZONTAL SCALER SOURCE LSB REGISTER - 0X36C

Bit R/W Default

Description

7:0 RW 0xdo HSOR_PB2[7:0]

PB2 down scalar horizontal source size. Unit is one pixel.

Registers 0x36D to Ox36F are for channels 3 and 4.
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PB AUTO DOWNSCALE AND BYPASS REGISTER - 0X370

Bit R/W Default Description
7:4 RW 0 QUAD_AUTO_SCL_PB4 - QUAD_AUTO_SCL_PB1

Down scale ratio can be changed in multi-mode for each play back port

1: enable, D1 and Quad is 2:1 in down scale ratio
0: disable, down scale ratio keep same
3.0 RW Ox1 BYPASS_PB4 - BYPASS_PB1

Bypass down scalar. Video data from in_fmt_27 directly go to
rgb_interface for display.

1: enable
0: disable

PB MISC CONTROL REGISTER - 0X371

Bit R/W Default Description
7 RW 0x0 Reserved
6 RW 0x0 SYNC_SEL: When this bit is set to high, use external H/V/F sync.

1: use external sync
0: use embedded sync
5 RW Ox1 YC_SWITCH: YC switch in 16bit mode

1:Yinport2,Cinportl
0:Yin portd1, Cin port 2
4 RW 0 SYNC656_SEL

1 = Play back port sync from state machine
0 = Play back port sync from byte compare
3 RW (] IN_16BIT_RGB_MODE34

1 = 16 bit Play back port input format = 565RGB
0 = default
2 RW 0 IN_16BIT_RGB_MODE12

1 = 16 bit Play back port input format = 565RGB
0 = default
1 RW 0 IN16_MODE_PB34: Play back port 3 and 4 data is 16bit or 8bit

1: 16bit
0: 8bit
0 RW 0 IN16_MODE_PB12: Play back port 1 and 2 data is 16bit or 8bit

1: 16bit
0: 8bit
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HORIZONTAL DELAY FOR PLAYBACK PORT 1 REGISTER - 0X3B5

Bit

R/W

Default

Description

7:0

RW

0x0

HDELAY_PB1

Horizontal Delay (Cut off left side) of horizontal active picture in unit of
two pixels.

VERTICAL DELAY FOR PLAYBACK PORT 1 REGISTER - 0X3B6

Bit

R/W

Default

Description

7:0

RW

0x0

VDELAY_PB1

Horizontal Delay (Cut off top portion) of vertical active picture in unit of
one line.

Registers 0x3B7 to Ox3BC are for PB ports 2 to 4

PB PATH SELECTION REGISTER - 0X3DB

Bit R/W Default Description

7:6 RW 3 PB_PATH_PB4: PB4 down scalar input select. If PBX4_SEL is low, the
input is the same as PB3. If PBX4_SEL is one, input is coming from live
input7, 8 or record 3, 4

54 RW 2 PB_PATH_PB3: PB3 down scalar input select. Remember in 16 bit
mode user needs to select input 4 as one set.

3:2 RW 1 PB_PATH_PB2: PB2 down scalar input select. If PBX2_SEL is low, the
input is the same as PB1. If PBX2_SEL is one, input is coming from live
input5, 6 or record 1, 2

1:0 RW 0 PB_PATH_PB1: PB1 down scalar input select. Remember in 16 bit

mode user needs to select input 2 as one set.

3: select PB4 input pins
2: select PB3 input pins
1: select PB2 input pins
0: select PB4 input pins

PB IN_PB_TEST REGISTER - 0X3DC

Bit R/W Default Description
75 RW 0x0 Reserved
4 RW 0x0 DIR2: PB test pattern generator BT1120_gen2 color bar shift direction.
1: shift to left
0O: shift to right
3 RW ox1 DIR1: PB test pattern generator BT1120_gen1 color bar shift direction.
1: shift to left
0: shift to right
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Bit R/W

Default

Description

2:1 RW

0x0

Frame Rate

PB test pattern generator color bar shift frame rate for both
BT1120_gen1 and BT1120_gen2

0: change every 16 frame
1: change every 32 frame
Others: change every 64 frame

0x0

IN_PB_TEST: PB test pattern generator color bar for PB in BT.1120

1: enable PB HD color bar generator
0: disable. PB use data from port.

PB IN_PB_TEST PATTERN GENERATOR COLOR BAR SHIFT VOLUM - 0X3DD

Bit R/W

Default

Description

7:0 RW

0x0

PIXEL_SHIFT

HD Color bar shift volume in unit of pixel

PB CHANNEL ID DEC PB1 CTRL - 0X3DE

Bit R/W

Default

Description

74 RW

0x0

CHID_RD_SEL_PB1

Host selects one of 11 CHID words to read.
b: User CHID3

a: User CHID2

9: User CHID1

8: Motion detection CHID6
7: Motion detection CHID5
6: Motion detection CHID4
5: Motion detection CHID3
4: Motion detection CHID2
3: Motion detection CHID1
2: Detection CHID2

1: Detection CHID1

0: Auto CHID

Ox1

VBI_RIC_ON_PB1

Enable run in clock detection. It should be same as CHID encoder
configured.

1: enable

0: disable

Ox1

VBI_AUTO_DET_PB1

Automatic detect channel ID for digital channel ID vertical offset and

analog channel ID run in clock frequency.
1: enable
0O: disable

Ox1

VBI_D_EN_PB1: Enable digital CHID. It should be same as CHID encoder

1: enable
0: disable
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Bit

R/W

Default

Description

RW

Ox1

VBI_A_EN_PBZ1: Enable analog CHID. It should be same as CHID encoder,
if both enable then use analog CHID.

1: enable
0: disable

PB CHANNEL ID DEC PB1 VOS - 0X3DF

Bit

R/W

Default

Description

4:.0

RW

0x0

VBI_VOS_PB1

Line number of vertical offset for channel id in First field in unit of one.

PB CHANNEL ID DEC PB1 FOS - 0X3EO

Bit R/W Default Description
7:5 RW Ox4 VBI_PIXEL_WIDTH_PB1
Define half width of analog CHID sample rate.
4:0 RW Ox1 VBI_FOS_PB1
Line number of vertical offset for channel id in second field in unit of one

PB CHANNEL ID DEC PB1 HOS - 0X3E1

Bit

R/W

Default

Description

7:0

RW

Ox1

VBI_HOS_PB1: Pixel horizontal offset for channel.

PB CHANNEL ID DEC

PB1 MID_VAL - 0X3E2

Bit

R/W

Default

Description

7:0

RW

Ox1

VBI_MID_VAL_PB1

Middle value of VIS_HIGH_VAL and VIS_LOW_VAL in CHID encoder.

PB FRAME/FIELD CONTROL REGISTER - 0X3F2

Bit R/W Default Description

74 RW 0 FRAME_IL_PB4_EN - FRAME_IL_PB1_EN:
Force the receiving mode of PB4 - PB1 to follow the value of bit [3:0].
1: enable
0O: disable

3:0 RW o FRAME_IL_PB4 - FRAME_IL_PB1:

Host define the stream is frame interleaved or field interleaved.

1: field interleaved mode (auto), interlaced mode (normal)
0: frame interleaved mode (auto), progressive mode (normal)
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PB FIELD MODE REGISTER - 0X3F3

Bit R/W Default Description

7:4 RW 0 FLD_MODE_PB4_EN - FLD_MODE_PB1_EN:
Manual set field mode
1: enable, get field mode from FLD_MODE_PB4-1
0: disable, get field mode from channel ID

3.0 RW 0 FLD_MODE_PB4 - FLD_MODE_PB1:

Field mode in manual mode for port 4-1

1: even field when fld is O
0: even field when fld is 1

PB DIGITAL CHANNEL ID ENABLE REGISTER - 0X3F4

Bit R/W Default Description

7:4 RW 1 VBI_E_EN_PB4 - VBI_E_EN_PB1: Digital CHID even field enable
1: enable
0: disable

3:0 RW 1 VBI_O_EN_PB4 - VBI_O_EN_PB1: Digital CHID odd field enable

1: enable
0: disable

NON-STANDARD VIDEO UPPER LIMIT - NTSC REGISTER - 0X3F8

Bit

R/W

Default

Description

7:0

R/W

0x84

NT_UP_LIM: NTSC line counter upper limit, unit is double line

NON-STANDARD VIDEO LOWER LIMIT - NTSC REGISTER - 0X3F9

Bit

R/W

Default

Description

7:0

R/W

Ox6¢

NT_DOWN_LIM: NTSC line counter lower limit, unit is double line

NON-STANDARD VIDEO UPPER LIMIT - PAL REGISTER - 0X3FA

Bit

R/W

Default

Description

7:0

R/W

0x9e

NT_UP_LIM: PAL line counter upper limit, unit is double line

NON-STANDARD VIDEO LOWER LIMIT - PAL REGISTER - 0X3FB

Bit

R/W

Default

Description

7:0

R/W

0x82

NT_DOWN_LIM: PAL line counter lower limit, unit is double line

When 3FF [7] = 1, the read data of Ox3F8 - Ox3FB is CHID of PB4.
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PB CHID DECODER CONTROL REGISTER - 0X3FC

Bit R/W Default Description

74 RW (0] VBI_DLY4 - VBI_DLY1:
1 = New field signal delay one line. It is used for digital channel ID in
first active line.

3:0 RW 0 FLD_SEL_EN_PB4 - FLD_SEL_EN_PB1:

Field signal source selection

1: from embedded field signature.
O: from channel ID

When 3C6 [1] = 1, the read data of Ox3FC and Ox3FD is non-standard video signal of live channels.

ANALOG CHANNEL ID LINE NUMBER REGISTER 1 - 0X3FD

Bit R/W Default Description
74 RW OxE VBI_SIZE_PB2

Analog channel ID line number for PB port 2
3:0 RW OxE VBI_SIZE_PB1

Analog channel ID line number for PB port 1

ANALOG CHANNEL ID LINE NUMBER REGISTER 2 - 0X3FE

Bit R/W Default Description
7:4 RW OxE VBI_SIZE_PB4: Analog channel ID line number for PB port 4
3.0 RW OxE VBI_SIZE_PB3: Analog channel ID line number for PB port 3

MISC. CONTROL REGISTER - OX3FF

Bit

R/W

Default

Description

7

RW

0

selm: This bit selects the output of 0x3f8 - 0x3fb

1: Output of PB port channel ID
0: Output of 0x3f8 - ox3fb.

RW

PBX4_SEL: This bit selects the PB4 input in 16 bit mode

1: Input coming from Live7 and Live8 or REC3 and REC4 determined by
RECX4_SEL
O: Input used is same as PB3

RW

PBX2_SEL: This bit selects the PB2 input in 16 bit mode

1: Input use Live5 and Live6 or REC1 and REC2 determined by
RECX2_SEL
0: Input used is same as PB1

RW

DIG_CODE: This bit selects digital channel ID start code

1: 0x80_9F_80_90
0: 0x00_9F_00_90
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Bit

R/W

Default

Description

3.0

RW

0

VS_DIS4 - VS_DIS1:
New field signal disabled in even field for progressive mode

1: disable even field new field signal
0: don’t disable even field new field signal

PB CHANNEL ID DEC READ BUS PB1 BYTE 1- 0X372

Bit

R/W

Default

Description

7:0

R

Ox7

CHID_RD_BUS_PB1[39:32]

Read CHID_rd_bus_pb1[39:32]. Depend on CHID_RD_SEL_PB1(REG
OX3DE), it read one of six CHID word:

0: auto CHID
[7] digital_chid_valid_pbd, 1: D CHID valid, O: A CHID valid
[6] auto_valid_pb41, 1: auto_CHID valid, O not valid

[5:0] auto_chid_pb1[37:32]

1: detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] detd_valid_pb1, 1: det1_CHID valid, O not valid
[3:0] det1_chid_pb1[35:32]

2: detection CHID2
[7] digital_chid_valid_pbd, 1: D CHID valid, O: A CHID valid
[4] det2_valid_pb1, 1: det2_CHID valid, O not valid
[3:0] det2_chid_pb1[35:32]

3: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] det3_valid_pb1, 1: det2_CHID valid, O not valid
[3:0] de3_chid_pb1[35:32]

4: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] det4_valid_pb1, 1: det4_CHID valid, O not valid
[3:0] det4_chid_pb1[35:32]

5: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D. CHID valid, O: A. CHID valid
[4] det5_valid_pb1, 1: det5_CHID valid, O not valid
[3:0] det5_chid_pb1[35:32]

6: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] det6_valid_pb1, 1: det6_CHID valid, O not valid
[3:0] det6_chid_pb1[35:32]

7: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] det7_valid_pb1, 1: det7_CHID valid, O not valid
[3:0] det7_chid_pb1[35:32]

8: Motion detection CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
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Bit

R/W

Default

Description

[4] det8_valid_pb1, 1: det8_CHID valid, O not valid
[3:0] det8_chid_pb1[35:32]

9: user CHID1
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] usrd_valid_pb1, 1: usr1_CHID valid, O not valid
[3:0] usrd_chid_pb1[35:32]

a: user CHID2
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] usr2_valid_pb1, 1: usr2_CHID valid, O not valid
[3:0] usr2_chid_pb1[35:32]

b: user CHID3
[7] digital_chid_valid_pb1, 1: D CHID valid, O: A CHID valid
[4] usr3_valid_pb1, 1: usr3_CHID valid, O not valid
[3:0] usr3_chid_pb1[35:32]

To get most up-to-date channel ID on four PB ports, write any value to 0x372 to trigger a self update process.

PB CHANNEL ID DEC READ BUS PB1 BYTE 2 - 0X373

Bit

R/W

Default

Description

7:0

0x0

CHID_RD_BUS_PB1[31:24]

Read CHID_rd_bus_pb1[31:24]. Depend on CHID_RD_SEL_PB1(REG

OX3DE), it read one of six CHID word:

0: auto CHID [7:0] auto_chid_pb1[31:24]
1: detection CHID1

[7:0] det1_chid_pb1[31:24]
2: detection CHID2

[7:0] det2_chid_pb1[31:24]
3: Motion detection CHID1

[7:0] det3_chid_pb1[31:24]
4: Motion detection CHID1

[7:0] det4_chid_pb1[31:24]
5: Motion detection CHID1

[7:0] det5_chid_pb1[31:24]
6: Motion detection CHID1

[7:0] det6_chid_pb1[31:24]
7: Motion detection CHID1

[7:0] det7_chid_pb1[31:24]
8: Motion detection CHID1

[7:0] det8_chid_pb1[31:24]
9: user CHID1

[7:0] usrd_chid_pb1[31:24]
a: user CHID2

[7:0] usr2_chid_pb1[31:24]
b: user CHID3

[7:0] usr3_chid_pb1[31:24]
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PB CHANNEL ID DEC READ BUS PB1 BYTE 3 - 0X374

Bit

R/W

Default

Description

7:0

R

Ox7

CHID_RD_BUS_PB1[23:16]

Read CHID_rd_bus_pb1[23:16]. Depend on CHID_RD_SEL_PB1(REG
OX3DE), it read one of six CHID word:
0: auto CHID

[7:0] auto_chid_pb1[23:16]
1: detection CHID1

[7:0] det1_chid_pb1[23:16]
2: detection CHID2

[7:0] det2_chid_pb1[23:16]
3: Motion detection CHID1

[7:0] det3_chid_pb1[23:16]
4: Motion detection CHID1

[7:0] det4_chid_pb1[23:16]
5: Motion detection CHID1

[7:0] det5_chid_pb1[23:16]
6: Motion detection CHID1

[7:0] det6_chid_pb1[23:16]
7: Motion detection CHID1

[7:0] det7_chid_pb1[23:16]
8: Motion detection CHID1

[7:0] det8_chid_pb1[23:16]
9: user CHID1

[7:0] usrd_chid_pb1[23:16]
a: user CHID2

[7:0] usr2_chid_pb1[23:16]
b: user CHID3

[7:0] usr3_chid_pb1[23:16]

PB CHANNEL ID DEC READ BUS PB1 BYTE 4 - 0X3C7

Bit

R/W

Default

Description

7:0

Ox7

CHID_RD_BUS_PB1[15:8]

Read CHID_rd_bus_pb1[15:8]. Depend on CHID_RD_SEL_PB1(REG
OX3DE), it read one of six CHID word:
0: auto CHID
[7:0] auto_chid_pb1[15:8]
1: detection CHID1
[7:0] det1_chid_pb1[15:8]
2: detection CHID2
[7:0] det2_chid_pb1[15:8]
3: Motion detection CHID1
[7:0] det3_chid_pb1[15:8]
4: Motion detection CHID1
[7:0] det4_chid_pb1[15:8]
5: Motion detection CHID1
[7:0] det5_chid_pb1[15:8]
6: Motion detection CHID1
[7:0] det6_chid_pb1[15:8]
7: Motion detection CHID1
[7:0] det7_chid_pb1[15:8]
8: Motion detection CHID1
[7:0] det8_chid_pb1[15:8]
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Bit R/W Default Description
9: user CHID1
[7:0] usrd_chid_pb1[15:8]
a: user CHID2
[7:0] usr2_chid_pb1[15:8]
b: user CHID3
[7:0] usr3_chid_pb1[15:8]
PB CHANNEL ID DEC READ BUS PB1 BYTE 5 - 0X3C8
Bit R/W Default Description
7:0 R Ox7 CHID_RD_BUS_PB1[7:0]

Read CHID_rd_bus_pb1[7:0]. Depend on CHID_RD_SEL_PB1(REG
OX3DE), it read one of six CHID word:
0: auto CHID

[7:0] auto_chid_pb1[7:0]
1: detection CHID1

[7:0] det1_chid_pb1[7:0]
2: detection CHID2

[7:0] det2_chid_pb1[7:0]
3: Motion detection CHID1

[7:0] det3_chid_pb1[7:0]
4: Motion detection CHID1

[7:0] det4_chid_pb1[7:0]
5: Motion detection CHID1

[7:0] det5_chid_pb1[7:0]
6: Motion detection CHID1

[7:0] det6_chid_pb1[7:0]
7: Motion detection CHID1

[7:0] det7_chid_pb1[7:0]
8: Motion detection CHID1

[7:0] det8_chid_pb1[7:0]
9: user CHID1

[7:0] usrd_chid_pb1[7:0]
a: user CHID2

[7:0] usr2_chid_pb1[7:0]
b: user CHID3

[7:0] usr3_chid_pb1[7:0]
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Video Write Buffer (RGBW)

Introduction

TW2880 has incorporated 32 write buffers to support 16 live video channels and 16 playback channels. Each
channel has its own registers for users to adjust window width, height, starting positions and orientations. Each live
channel can support up to D1 size while for playback channel the resolution can go up to HD (1920x1080). One
thing to remember is in this HD configuration, only two windows are available. All write requests from the buffers
will be summed up and prioritized in the multiplex unit and later sent to SDRAM controller. Each channel need to be
programmed to write to different locations in SDRAM.

Window Control

Each window in the display path has its own set of control. It can be enabled and disable. The height, width and
the starting position of the window is adjustable. User can mirror the image horizontally or vertically to compensate
the position of the camera. Cropping is also supported if the display window size is smaller than the incoming
signal. One thing to be remembered is windows cannot be overlapped otherwise artifact will appear in the display
area.

(Hpos, Vpos)

Cropping

Display Map Control

When updating video information, all channels are writing into the same bank of display memory. When display
controller read data, it will read out the data sequentially. The bank control of the reading and writing controller is
handled by Frame Rate Control Module (FRSC) and is discussed in detailed in later sections.

The off-screen memory is used by 0SG and OSD module. TW2880 has a different display map control when 3D
de-interlacing and 2D de-interlacing is deployed.

Display Plane Mapping (128Mx2)

2Kx2Kx16x4 banks

Windowl )

SDRAM
Buffer

Window2 MOy

Window2

WindowN
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Play Back Channels

Play back channels can support several modes, such as interlaced or progressive. And also for one play back port,
different formats can be support in different frames, such as D1, half D1, CIF and Quad. And also different channels
being in one port is possible. Data rate in play back channel can be 27MHz, 54MHz or 108MHz. In BT1120 case, clock
can be 74.25MHz. Here is an example for one play back port.

Playback write control unit can write different channels to different location in SDRAM. User can set size and location
register for different channels. There are total 16 groups of register for play back channels. These registers share
address with live channels. Channel number and format information is given by play back channel ID decoder unit.

If play back port has only one channel and data rate is 27MHz, it can be set to normal write buffer mode. In normal
mode, channel number is not used.

In summary, playback write control unit can support two mode: auto mode and normal mode. In auto mode, channel
data will be written to different location according to channel number. In normal mode, channel data will be written
to one location according to port number.
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Register Table

Address

R/W

Default

Description

0x600

R/W

0

rgh_wr_ctrlO
[3]: freezeO
[2]: wr_enO
[4]: hinvO
[O]: vinvO

0x601

R/W

rgh_wr_ctrll
[3]: freezel
[2]: wr_enl
[41]: hinvl
[O]: vinvl

0x602

R/W

rgh_wr_ctrl2
[3]: freeze2
[2]: wr_en2
[1]: hinv2
[O]: vinv2

0x603

R/W

rgh_wr_ctrl3
[3]: freeze3
[2]: wr_en3
[4]: hinv3
[O]: vinv3

0x604

R/W

rgh_wr_ctrl4
[3]: freezed4
[2]: wr_en4
[1]: hinv4
[O]: vinv4

0x605

R/W

rgh_wr_ctrl5
[3]: freeze5
[2]: wr_en5
[41]: hinvb
[0]: vinvb

0x606

R/W

rgh_wr_ctrl6
[3]: freeze6
[2]: wr_en6
[1]: hinve
[O]: vinve

0x607

R/W

rgb_wr_ctrl7
[3]: freeze7
[2]: wr_en7
[4]: hinv7
[O]: vinv7

0x608

R/W

rgh_wr_ctri8
[3]: freeze8
[2]: wr_en8
[1]: hinv8
[0]: vinv8

0x609

R/W

rgb_wr_ctrl9
[3]: freeze9
[2]: wr_en9
[4]: hinv9
[O]: vinv9
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Address

R/W

Default

Description

0x60A

R/W

(0]

rgh_wr_ctri10
[3]: freezel0
[2]: wr_en10
[1]: hinv10
[O]: vinv10

0x60B

R/W

rgh_wr_ctrill
[3]: freezell
[2]: wr_en11
[1]: hinvil
[O0]: vinvil

0x60C

R/W

rgh_wr_ctri12
[3]: freezel2
[2]: wr_en12
[1]: hinv1i2
[0]: vinv12

0x60D

R/W

rgh_wr_ctrl13
[3]: freezel3
[2]: wr_en13
[1]: hinvl3
[0]: vinvdi3

Ox60E

R/W

rgh_wr_ctri14
[3]: freezel4
[2]: wr_en14
[1]: hinvi4
[0]: vinvi4

O0x60F

R/W

rgh_wr_ctrl15
[3]: freezel5
[2]: wr_en15
[1]: hinvi5
[O]: vinvi5

0x610

R/W

rgh_wr_ctrl16
[3]: freezel6
[2]: wr_en16
[4]: hinvi6
[0]: vinv16

0ox611

R/W

rgh_wr_ctrll7
[3]: freezel7
[2]: wr_en17
[1]: hinvl7
[O]: vinvdi7

0x612

R/W

rgh_wr_ctrl18
[3]: freezel8
[2]: wr_en18
[1]: hinvdi8
[0]: vinv18

0x613

R/W

rgh_wr_ctrl19
[3]: freezel9
[2]: wr_en19
[1]: hinv19
[O]: vinv19

0x614

R/W

rgb_vposO0_live[7:0] / rgb_vposO_pb[7:0]

0x615

R/W

rgb_vposO_live[11:8] / rgb_vposO_pb[11:8]

0x616

R/W

rgh_vpos1_live[7:0] / rgb_vpos1_pb[7:0]

0x617

R/W

rgb_vposl_live[11:8] / rgb_vpos1_pb[11:8]

0x618

R/W

O| 0| 0| OO

rgb_vpos2_live[7:0] / rgb_vpos2_pb[7:0]
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Address R/W Default Description
0x619 R/W 0 rgb_vpos2_live[11:8] / rgb_vpos2_pb[11:8]
Ox61A R/W 0 rgb_vpos3_live[7:0] / rgb_vpos3_pb[7:0]
0x61B R/W 0 rgh_vpos3_live[11:8] / rgb_vpos3_pb[11:8]
0x61C R/W 0 rgh_vpos4_live[7:0] / rgb_vpos4_pb[7:0]
0x61D R/W 0 rgh_vpos4_live[11:8] / rgb_vpos4_pb[11:8]
Ox61E R/W 0 rgb_vpos5_live[7:0] / rgb_vpos5_pb[7:0]
Ox61F R/W 0 rgb_vpos5_live[11:8] / rgb_vpos5_pb[11:8]
0x620 R/W 0 rgh_vpos6_live[7:0] / rgb_vpos6_pb[7:0]
0x621 R/W 0 rgh_vpos6_live[11:8] / rgb_vpos6_pb[11:8]
0x622 R/W 0 rgh_vpos7_live[7:0] / rgb_vpos7_pb[7:0]
0x623 R/W 0 rgb_vpos7_live[11:8] / rgb_vpos7_pb[11:8]
0x624 R/W 0 rgb_vpos8_live[7:0] / rgb_vpos8_pb[7:0]
0x625 R/W 0 rgb_vpos8_live[11:8] / rgb_vpos8_pb[11:8]
0x626 R/W 0 rgh_vpos9_live[7:0] / rgb_vpos9_pb[7:0]
0x627 R/W 0 rgb_vpos9_live[11:8] / rgb_vpos9_pb[11:8]
0x628 R/W 0 rgb_vpos10_live[7:0] / rgb_vpos10_pb[7:0]
0x629 R/W 0 rgb_vpos10_live[11:8] / rgb_vpos10_pb[11:8]
0x62A R/W 0 rgb_vpos11_live[7:0] / rgb_vpos11_pb[7:0]
0x62B R/W 0 rgb_vpos11_live[11:8] / rgb_vposll_pb[11:8]
0x62C R/W 0 rgb_vpos12_live[7:0] / rgb_vpos12_pb[7:0]
0x62D R/W 0 rgb_vpos12_live[11:8] / rgb_vpos12_pb[11:8]
Ox62E R/W 0 rgb_vpos13_live[7:0] / rgb_vpos13_pb[7:0]
Ox62F R/W 0 rgb_vpos13_live[11:8] / rgb_vpos13_pb[11:8]
0x630 R/W 0 rgb_vpos14._live[7:0] / rgb_vpos14_pb[7:0]
0x631 R/W 0 rgb_vpos14_live[11:8] / rgb_vposl14_pb[11:8]
0x632 R/W 0 rgb_vpos15_live[7:0] / rgb_vpos15_pb[7:0]
0x633 R/W 0 rgb_vpos15_live[11:8] / rgb_vpos15_pb[11:8]
0x634 R/W 0 rgb_vpos16_pb[7:0]
0x635 R/W 0 rgb_vpos16_pb[11:8]
0x636 R/W 0 rgb_vpos17_pb[7:0]
0x637 R/W 0 rgb_vpos17_pb[11:8]
0x638 R/W 0 rgb_vpos18_pb[7:0]
0x639 R/W 0 rgb_vpos18_pb[11:8]

Ox63A R/W 0 rgb_vpos19_pb[7:0]

0x63B R/W 0 rgb_vpos19_pb[11:8]

0x63C R/W 0 rgb_vsizeO_live[7:0] / rgb_vsizeO_pb[7:0]
0x63D R/W 0 rgb_vsizeO_live[10:8] / rgb_vsizeO_pb[10:8]
Ox63E R/W 0 rgb_vsizel_live[7:0] / rgb_vsize1_pb[7:0]
Ox63F R/W 0 rgb_vsizel_live[10:8] / rgb_vsizel_pb[10:8]
0x640 R/W 0 rgb_vsize2_live[7:0] / rgb_vsize2_pb[7:0]
0x641 R/W 0 rgb_vsize2_live[10:8] / rgb_vsize2_pb[10:8]
0x642 R/W 0 rgb_vsize3_live[7:0] / rgb_vsize3_pb[7:0]
0x643 R/W 0 rgb_vsize3_live[10:8] / rgb_vsize3_pb[10:8]
0x644 R/W 0 rgb_vsize4_live[7:0] / rgb_vsize4_pb[7:0]
0x645 R/W 0 rgb_vsize4_live[10:8] / rgb_vsize4_pb[10:8]
0x646 R/W 0 rgb_vsize5_live[7:0] / rgb_vsize5_pb[7:0]
0x647 R/W 0 rgb_vsize5_live[10:8] / rgb_vsize5_pb[10:8]
0x648 R/W 0 rgb_vsize6_live[7:0] / rgb_vsize6_pb[7:0]
0x649 R/W 0 rgb_vsize6_live[10:8] / rgb_vsize6_pb[10:8]
Ox64A R/W 0 rgb_vsize7_live[7:0] / rgb_vsize7_pb[7:0]
0x64B R/W 0 rgb_vsize7_live[10:8] / rgb_vsize7_pb[10:8]
0x64C R/W 0 rgb_vsize8_live[7:0] / rgb_vsize8_pb[7:0]
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Address R/W Default Description
0x64D R/W 0 rgb_vsize8_live[10:8] / rgb_vsize8_pb[10:8]
Ox64E R/W (v} rgb_vsize9_live[7:0] / rgb_vsize9_pb[7:0]
Ox64F R/W 0 rgh_vsize9_live[10:8] / rgb_vsize9_pb[10:8]
0x650 R/W 0 rgh_vsize10_live[7:0] / rgb_vsize10_pb[7:0]
0x651 R/W 0 rgh_vsize10_live[10:8] / rgh_vsize10_pb[10:8]
0x652 R/W (v} rgb_vsized1_live[7:0] / rgb_vsize11_pb[7:0]
0x653 R/W (v} rgb_vsize11 _live[10:8] / rgb_vsize11_pb[10:8]
0x654 R/W 0 rgh_vsize12_live[7:0] / rgb_vsizel2_pb[7:0]
0x655 R/W 0 rgh_vsize12_live[10:8] / rgh_vsize12_pb[10:8]
0x656 R/W 0 rgh_vsize13_live[7:0] / rgb_vsizel3_pb[7:0]
0x657 R/W (v} rgb_vsize13_live[10:8] / rgb_vsize13_pb[10:8]
0x658 R/W (v} rgb_vsizel4_live[7:0] / rgb_vsize14_pb[7:0]
0x659 R/W (v} rgb_vsize14_live[10:8] / rgb_vsize14_pb[10:8]
0x65A R/W 0 rgh_vsize15_live[7:0] / rgb_vsizel5_pb[7:0]
0x65B R/W 0 rgb_vsize15_live[10:8] / rgb_vsize15_pb[10:8]
0x65C R/W 0 rgb_vsize16_pb[7:0]
0x65D R/W 0 rgb_vsize16_pb[10:8]

Ox65E R/W 0 rgb_vsizel7_pb[7:0]

Ox65F R/W 0 rgb_vsizel7_pb[10:8]

0x660 R/W 0 rgb_vsize18_pb[7:0]

0x661 R/W 0 rgb_vsize18_pb[10:8]

0x662 R/W 0 rgb_vsize19_pb[7:0]

0x663 R/W 0 rgb_vsize19_pb[10:8]

0x664 R/W 0 rgb_hposO0_live[7:0] / rgb_hposO_pb[7:0]
0x665 R/W 0 rgb_hposO0_live[9:8] / rgb_hposO_pb[9:8]
0x666 R/W 0 rgb_hpos1_live[7:0] / rgb_hpos1_pb[7:0]
0x667 R/W 0 rgb_hpos1_live[9:8] / rgb_hpos1_pb[9:8]
0x668 R/W 0 rgb_hpos2_live[7:0] / rgb_hpos2_pb[7:0]
0x669 R/W 0 rgb_hpos2_live[9:8] / rgb_hpos2_pb[9:8]
0x66A R/W 0 rgb_hpos3_live[7:0] / rgb_hpos3_pb[7:0]
0x66B R/W 0 rgb_hpos3_live[9:8] / rgb_hpos3_pb[9:8]
0x66C R/W 0 rgb_hpos4_live[7:0] / rgb_hpos4_pb[7:0]
0x66D R/W 0 rgb_hpos4_live[9:8] / rgb_hpos4_pb[9:8]
Ox66E R/W 0 rgb_hpos5_live[7:0] / rgb_hpos5_pb[7:0]
Ox66F R/W 0 rgb_hpos5_live[9:8] / rgb_hpos5_pb[9:8]
0x670 R/W 0 rgb_hpos6_live[7:0] / rgb_hpos6_pb[7:0]
0x671 R/W 0 rgb_hpos6_live[9:8] / rgb_hpos6_pb[9:8]
0x672 R/W 0 rgb_hpos7_live[7:0] / rgb_hpos7_pb[7:0]
0x673 R/W 0 rgb_hpos7_live[9:8] / rgb_hpos7_pb[9:8]
0x674 R/W 0 rgb_hpos8_live[7:0] / rgb_hpos8_pb[7:0]
0x675 R/W 0 rgb_hpos8_live[9:8] / rgb_hpos8_pb[9:8]
0x676 R/W 0 rgb_hpos9_live[7:0] / rgb_hpos9_pb[7:0]
0x677 R/W 0 rgb_hpos9_live[9:8] / rgb_hpos9_pb[9:8]
0x678 R/W 0 rgb_hpos10_live[7:0] / rgb_hpos10_pb[7:0]
0x679 R/W 0 rgb_hpos10_live[9:8] / rgb_hpos10_pb[9:8]
Ox67A R/W 0 rgb_hpos11_live[7:0] / rgb_hpos11_pb[7:0]
0x67B R/W 0 rgb_hpos11_live[9:8] / rgb_hposi1_pb[9:8]
0x67C R/W 0 rgb_hpos12_live[7:0] / rgb_hpos12_pb[7:0]
0x67D R/W 0 rgb_hpos12_live[9:8] / rgb_hpos12_pb[9:8]
Ox67E R/W 0 rgb_hpos13_live[7:0] / rgb_hpos13_pb[7:0]
Ox67F R/W 0 rgb_hpos13_live[9:8] / rgb_hpos13_pb[9:8]
0x680 R/W 0 rgb_hpos14_live[7:0] / rgb_hpos14_pb[7:0]
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Address R/W Default Description
0x681 R/W 0 rgb_hpos14_live[9:8] / rgb_hpos14_pb[9:8]
0x682 R/W 0 rgb_hpos15_live[7:0] / rgb_hpos15_pb[7:0]
0x683 R/W 0 rgb_hpos15_live[9:8] / rgb_hpos15_pb[9:8]
0x684 R/W 0 rgh_hpos16_pb[7:0]
0x685 R/W 0 rgh_hpos16_pb[9:8]
0x686 R/W 0 rgb_hpos17_pb[7:0]
0x687 R/W 0 rgb_hpos17_pb[9:8]
0x688 R/W 0 rgb_hpos18_pb[7:0]
0x689 R/W 0 rgb_hpos18_pb[9:8]
0x68A R/W 0 rgh_hpos19_pb[7:0]
0x68B R/W 0 rgb_hpos19_pb[9:8]
0x68C R/W 0 rgb_hsizeO_live[7:0] / rgb_hsize0_pb[7:0]
0x68D R/W 0 rgb_hsizeO_live[8] / rgb_hsize0_pb[8]
Ox68E R/W 0 rgh_hsizel_live[7:0] / rgb_hsize1_pb[7:0]
Ox68F R/W 0 rgb_hsizel_live[8] / rgb_hsize1_pb[8]
0x690 R/W 0 rgb_hsize2_live[7:0] / rgb_hsize2_pb[7:0]
0x691 R/W 0 rgb_hsize2_live[8] / rgh_hsize2_pb|[8]
0x692 R/W 0 rgb_hsize3_live[7:0] / rgb_hsize3_pb[7:0]
0x693 R/W 0 rgb_hsize3_live[8] / rgb_hsize3_pb[8]
0x694 R/W 0 rgb_hsize4_live[7:0] / rgb_hsize4_pb[7:0]
0x695 R/W 0 rgb_hsize4_live[8] / rgb_hsize4_pb[8]
0x696 R/W 0 rgb_hsize5_live[7:0] / rgb_hsize5_pb[7:0]
0x697 R/W 0 rgb_hsize5_live[8] / rgb_hsize5_pb[8]
0x698 R/W 0 rgb_hsize6_live[7:0] / rgb_hsize6_pb[7:0]
0x699 R/W 0 rgb_hsize6_live[8] / rgb_hsize6_pb[8]
0x69A R/W 0 rgb_hsize7_live[7:0] / rgb_hsize7_pb[7:0]
0x69B R/W 0 rgb_hsize7_live[8] / rgh_hsize7_pb[8]
0x69C R/W 0 rgb_hsize8_live[7:0] / rgb_hsize8_pb[7:0]
0x69D R/W 0 rgb_hsize8_live[8] / rgb_hsize8_pb[8]
Ox69E R/W 0 rgb_hsize9_live[7:0] / rgb_hsize9_pb[7:0]
Ox69F R/W 0 rgb_hsize9_live[8] / rgb_hsize9_pb[8]
Ox6A0 R/W 0 rgb_hsize10_live[7:0] / rgb_hsize10_pb[7:0]
Ox6A1 R/W 0 rgb_hsize10_live[8] / rgb_hsize10_pb[8]
Ox6A2 R/W 0 rgb_hsize11_live[7:0] / rgb_hsize11_pb[7:0]
Ox6A3 R/W 0 rgb_hsize11_live[8] / rgb_hsizel1_pb[8]
Ox6A4 R/W 0 rgb_hsize12_live[7:0] / rgb_hsize12_pb[7:0]
Ox6A5 R/W 0 rgb_hsize12_live[8] / rgb_hsize12_pb[8]
Ox6A6 R/W 0 rgb_hsize13_live[7:0] / rgb_hsize13_pb[7:0]
Ox6A7 R/W 0 rgb_hsize13_live[8] / rgb_hsize13_pb[8]
Ox6A8 R/W 0 rgb_hsize14_live[7:0] / rgb_hsize14_pb[7:0]
0x6A9 R/W 0 rgb_hsize14_live[8] / rgb_hsizel4_pb[8]
Ox6AA R/W 0 rgb_hsize15_live[7:0] / rgb_hsize15_pb[7:0]
Ox6AB R/W 0 rgb_hsize15_live[8] / rgb_hsize15_pb[8]
Ox6AC R/W 0 rgb_hsize16_pb[7:0]

Ox6AD R/W 0 rgb_hsize16_pb[8]
Ox6AE R/W 0 rgb_hsize17_pb[7:0]
Ox6AF R/W 0 rgb_hsize17_pb[8]
0x6B0O R/W 0 rgb_hsize18_pb[7:0]
0x6B1 R/W 0 rgb_hsize18_pb|[8]
0x6B2 R/W 0 rgb_hsize19_pb[7:0]
0x6B3 R/W 0 rgb_hsize19_pb[8]
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Address R/W Default Description

0x6B4 R/W 0 [7:4]: newfld_sel

[3]: mode

[2]: TST_IN_PB

[1]: PALNT

[0]: TST_IN
0x6B5 R/W 0 Test_timing_replace[7:0]
0x6B6 R/W 0 [7]: line_bigger_en_pb

[6]: line_bigger_en

[5]: use_novid

[4:3]: skip_sel

[2]: prot_en

[1]: CHID_sel

[O]: live_pb
0x6B7 R/W 0 [7:4]: pb1_chnum

[3:0]: pbO_chnum
0x6B8 R/W 0 [7:4]: pb3_chnum

[3:0]: pb2_chnum
0x6B9 R/W 0 [7:6]: IGNON_NON-STANDRED[1:0]

[5]: NON-STANDRED_IRQ_MASK

[4]: read select

[3:0]: pb3_chnum_en - pbO_chnum_en
Ox6BA R/W 0 Test_timing_replace[15:8]
Ox6BB R/W 0 Pb_ch_frez[7:0]
0x6BC R/W 0 Pb_ch_frez[15:8]
0x6BD R/W 0 Prot_addr[7:0]
Ox6BE R/W 0 Prot_addr[15:8]
Ox6BF R/W 0 Prot_addr[21:16]
0x6C0 R/W 0 rgb_hstartO_live[7:0] / rgb_hstartO_pb[7:0]
0x6C1 R/W 0 rgb_hstart1_live[7:0] / rgb_hstart1_pb[7:0]
0x6C2 R/W 0 rgb_hstart2_live[7:0] / rgb_hstart2_pb[7:0]
0x6C3 R/W 0 rgb_hstart3_live[7:0] / rgb_hstart3_pb[7:0]
0x6C4 R/W 0 rgb_hstart4_live[7:0] / rgb_hstart4_pb[7:0]
0x6C5 R/W 0 rgb_hstart5_live[7:0] / rgb_hstart5_pb[7:0]
0x6C6 R/W 0 rgb_hstart6_live[7:0] / rgb_hstart6_pb[7:0]
0x6C7 R/W 0 rgb_hstart7_live[7:0] / rgb_hstart7_pb[7:0]
0x6C8 R/W 0 rgb_hstart8_live[7:0] / rgb_hstart8_pb[7:0]
0x6C9 R/W 0 rgb_hstart9_live[7:0] / rgb_hstart9_pb[7:0]
Ox6CA R/W 0 rgb_hstart10_live[7:0] / rgb_hstart10_pb[7:0]
0x6CB R/W 0 rgb_hstart11_live[7:0] / rgb_hstart11_pb[7:0]
0x6CC R/W 0 rgb_hstart12_live[7:0] / rgb_hstart12_pb[7:0]
06CD R/W 0 rgb_hstart13_live[7:0] / rgb_hstart13_pb[7:0]
Ox6CE R/W 0 rgb_hstart14_live[7:0] / rgb_hstart14_pb[7:0]
Ox6CF R/W 0 rgb_hstart15_live[7:0] / rgb_hstart15_pb[7:0]
0x6D0 R/W 0 rgb_hstart16_pb[7:0]
0x6D1 R/W 0 rgb_hstart17_pb[7:0]
0x6D2 R/W 0 rgb_hstart18_pb[7:0]
0x6D3 R/W 0 rgb_hstart19_pb[7:0]
0x6D4 R/W 0 rgb_vstartO_live[7:0] / rgb_vstartO_pb[7:0]
0x6D5 R/W 0 rgb_vstart1_live[7:0] / rgb_vstartl_pb[7:0]
0x6D6 R/W 0 rgb_vstart2_live[7:0] / rgb_vstart2_pb[7:0]
0x6D7 R/W 0 rgb_vstart3_live[7:0] / rgb_vstart3_pb[7:0]
0x6D8 R/W 0 rgb_vstart4_live[7:0] / rgb_vstart4_pb[7:0]
0x6D9 R/W 0 rgb_vstart5_live[7:0] / rgb_vstart5_pb[7:0]
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Address R/W Default Description
Ox6DA R/W 0 rgb_vstart6_live[7:0] / rgb_vstart6_pb[7:0]
0x6DB R/W 0 rgb_vstart7_live[7:0] / rgb_vstart7_pb[7:0]
0x6DC R/W 0 rgh_vstart8_live[7:0] / rgb_vstart8_pb[7:0]
0x6DD R/W 0 rgh_vstart9_live[7:0] / rgb_vstart9_pb[7:0]
0x6DE R/W 0 rgh_vstart10_live[7:0] / rgb_vstart10_pb[7:0]
Ox6DF R/W 0 rgb_vstartl1_live[7:0] / rgb_vstart11_pb[7:0]
Ox6EO R/W 0 rgb_vstart12_live[7:0] / rgb_vstart12_pb[7:0]
06E1 R/W 0 rgh_vstart13_live[7:0] / rgb_vstart13_pb[7:0]
Ox6E2 R/W 0 rgh_vstart14_live[7:0] / rgb_vstart14_pb[7:0]
Ox6E3 R/W 0 rgh_vstart15_live[7:0] / rgb_vstart15_pb[7:0]
Ox6E4 R/W 0 rgb_vstart16_pb[7:0]

OX6E5 R/W 0 rgb_vstart17_pb[7:0]
Ox6E6 R/W 0 rgb_vstart18_pb[7:0]
Ox6E7 R/W 0 rgh_vstart19_pb[7:0]
Ox6E8 R/W 0 Live port 1, O correction control
Ox6E9 R/W 0 Live port 3, 2 correction control
Ox6EA R/W 0 Live port 5, 4 correction control
Ox6EB R/W 0 Live port 7, 6 correction control
Ox6EC R/W 0 Live port 9, 8 correction control
Ox6ED R/W 0 Live port 11, 10 correction control
Ox6EE R/W 0 Live port 13, 12 correction control
Ox6EF R/W 0 Live port 15, 14 correction control
Ox6F0 RO 0 linenum_pb0[7:0]
Ox6F1 RO 0 linenum_pb0[11:8]
Ox6F0 RW 0 PB port 1, O correction control, shared
Ox6F1 RW 0 PB port 3, 2 correction control, shared
Ox6F2 RO 0 linenum_pb1[7:0]
Ox6F3 RO 0 linenum_pb1[11:8]
Ox6F4 RO 0 linenum_pb2[7:0]
Ox6F5 RO 0 linenum_pb2[11:8]
Ox6F6 RO 0 linenum_pb3[7:0]
Ox6F7 RO 0 linenum_pb3[11:8]
Ox6F8 R/W 0 [7]: write to clear

[3:0]: pb3_valid - pbO_valid
Ox6F9 R/W 0 [7:0]: period2 external correction period
Ox6FA R/W 0 [7:4]: Enable ignore function

[3:0]: pb_free_3 - pb_free_0
Ox6FB R/W ox1C [7:4]: fifo_cnt_limit

[3]: fld_update

[2]: fld_sel_fix

[1]: fid_sel_en

[O]: vstart_unit_pb
Ox6FC R/W 0 [7:6]: address select

[5]: Force live use old method

[4]: seld

[3:2]: reserved

[1]: hstart_unit_pb, 1= 8 pixels

[O]: vinv_sel
Ox6FD R/W 0 pb_ch_en[7:0]
Ox6FE R/W 0 pb_ch_en[15:8]
Ox6FF R/W 0 period[7:0] internal correction period
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Register
DISPLAY WRITE BUFFER CONTROL REGISTER - 0X600
Bit R/W Default Description
74 R 0 Reserved
3 R/W 0 Freeze
1 = Enable
0 = Disable
2 R/W 0 Buffer Operation
1 = Enable
0 = Disable
1 R/W 0 Horizontal Inversion
1 = Enable
0 = Disable
0 R/W 0 Vertical Inversion
1 = Enable
0 = Disable

Similar registers are assigned to control Display Write Buffer 2 to 20 using register 0x601 - 0x613 respectively.

DISPLAY WRITE BUFFER VERTICAL POSITION REGISTER A - 0X614

Bit

R/W

Default

Description

7:0

R/W

0

Vertical Position[7:0]

DISPLAY WRITE BUFFER VERTICAL POSITION REGISTER B - 0X615

Bit R/W Default Description
74 R 0 Reserved
3.0 R/W 0 Vertical Position[11:8]

Similar registers are assigned to control Display Write Buffer 2 to 20 using register 0x616 - 0x63B respectively.
Note: Vertical position must be even number.

In auto mode, when register live_pb (Ox6B6) is set to 0, these registers are for live channels. When live_pb is set to 1,
these registers are for PB channels. Register rgb_vposO_pb to rgb_vpos15_pb are used in auto mode. They share
address with rgb_vposO_live to rgb_vpos15_live. Register rgb_vpos16_pb to rgb_vpos19_pb are used in normal
mode.

DISPLAY WRITE BUFFER VERTICAL SIZE REGISTER A - 0X63C

Bit R/W Default
7:0 R/W 0

Description

Vertical Size[7:0]

DISPLAY WRITE BUFFER VERTICAL SIZE REGISTER B - 0X63D

Bit R/W Default Description
7:3 R (] Reserved
2:0 R/W 0 Vertical Size[10:8]

Similar registers are assighed to control Display Write Buffer 2 to 20 using register OX63E - 0x663 respectively.

FN7883 Rev. 2.00
June 4, 2013

/_{ Page 106 of 635
ENESAS



TW2880C

Vertical size must be even number.

In auto mode, when register live_pb (Ox6B6) is set to 0, these registers are for live channels. When live_pb is set to 1,
these registers are for PB channels. Register rgb_vsize0O_pb to rgb_vsize15_pb are used in auto mode. They share
address with rgb_vsizeO_live to rgb_vsizel5_live. Register rgh_vsize16_pb to rgb_vsize19_pb are used in normal
mode.

DISPLAY WRITE BUFFER HORIZONTAL POSITION REGISTER A - 0X664

Bit R/W Default Description
7:0 R/W 0 Horizontal Position[7:0]l, unit is 4 pixels

DISPLAY WRITE BUFFER HORIZONTAL POSITION REGISTER B - 0X665

Bit R/W Default Description
71 R 0 Reserved
0 R/W 0 Horizontal Position[8]

Similar registers are assigned to control Display Write Buffer 2 to 20 using register 0x666 - 0x68B respectively.

In auto mode, when register live_pb (0x6B6) is set to 0, these registers are for live channels. When live_pb is set to 1,
these registers are for PB channels. Register rgb_hposO_pb to rgb_hpos15_pb are used in auto mode. They share
address with rgb_hposO_live to rgb_hos15_live. Register rgb_hpos16_pb to rgb_hpos19_pb are used in normal
mode.

DISPLAY WRITE BUFFER HORIZONTAL SIZE REGISTER A - 0X68C

Bit R/W Default Description
7:0 R/W 0 Horizontal Size[7:0]l, unit is 4 pixels

DISPLAY WRITE BUFFER HORIZONTAL SIZE REGISTER B - 0X68D

Bit R/W Default Description
71 R (] Reserved
0 R/W 0 Horizontal Size[8]

Similar registers are assigned to control Display Write Buffer 2 to 20 using register OX68E - Ox6B3 respectively.

In auto mode, when register live_pb (Ox6B6) is set to 0, these registers are for live channels. When live_pb is set to 1,
these registers are for PB channels. Register rgb_hsize0_pb to rgbh_hsize15_pb are used in auto mode. They share
address with rgb_hsizeO_live to rgb_hos15_live. Register rgb_hsize16_pb to rgb_hsize19_pb are used in normal
mode.
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DISPLAY WRITE BUFFER CONTROL REGISTER 1 - 0X6B4

Bit R/W Default Description
74 R/W (0] Newfld_sel: New field signal for LCD frame rate adjustment. There
are total 16 live channels. Only one channel is selected for LCD frame
rate adjustment.
3 R/W 0 MODE: This bit set play back channel buffer mode.
1: auto mode, use channel ID information, can support 16 channels in
one PB port.
0: normal mode, support only one channel in one PB port
2 R/W 0 TST_IN_PB: Test pattern enable for PB channels
1 R/W 0 PALNT: Test pattern PAL/NTSC selection.
0: NTSC
1: PAL
0 R/W 0 TST_IN: Test pattern enable for live channels

TEST PATTERN TIMING REPLACE REGISTER 1 - 0X6B5

Bit

R/W

Default

Description

7:0

RW

0

TST_PAT_CH[7:0]: This register control live channel [7:0]. If the
respective bit is set to “1”, write process will use internal test pattern
timing instead of camera timing. Set Ox6fc.4 = 1 to read.

MISC CONTROL REGISTER - 0X6B6

Bit R/W Default Description

7 RW 0 Line_bigger_en_pb: This bit cut vertical active signal when input video
is crashed

6 RW 0 Line_bigger_en:  This bit cut vertical active signal when input video is
crashed

5 RW 0 Use_novid: When enable this bit, no video signal from TW2864 will
determine write or not.

43 RW 0 Skip_sel: Frame drop selection for live videos

00: no frame drop
01: every five frames will drop one frame
10: every six frames will drop one frame
11: every seven frames will drop one frame

2 RW 0 Prot_en
When this bit turns on, rgb_interface will not write data to address bigger
than prot_addr.

1 RW 0 chid_sel
When this bit turn on, channel ID for PB port will be set to 0x0123 for port
0, 0x4567 for port 1, 0x89AB for port 2 and OXCDEF for port 3. When this
bit is 0, channel ID will decode from channel ID area.

0 R/W 0 Live_Pb Select
1: PB channels
0: live channels
For register hpos0-15, vpos0-15, hsize0-15, vsize0-15, hstart0-15,
vstart0-15, they share same address between live channels and PB
channels. If this bit is set to low, live channels values can be read or write.
If this bit is set to high, PB channels values can be read or write
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PB FIRST CHANNEL NUMBER REGISTER 1 - 0X6B7

Bit R/W Default Description

7:4 RW 0 Pb1_chnum: This is used in frame interleave mode. It should be set to
first frame number in PB port 1

3:.0 RW 0 Pb0O_chnum: This is used in frame interleave mode. It should be set to
first frame number in PB port O

PB FIRST CHANNEL NUMBER REGISTER 2 - 0X6B8

Bit R/W Default Description

7:4 RW 0 Pb3_chnum: This is used in frame interleave mode. It should be set to
first frame number in PB port 3

3:.0 RW 0 Pb2_chnum: This is used in frame interleave mode. It should be set to
first frame number in PB port 2

PB FIRST CHANNEL NUMBER ENABLE REGISTER - 0X6B9

Bit R/W Default Description
7:6 RW 0 IGNOR_NON-STANDRED[1]
0: if non-standard sequence appears, switch to test pattern timing
1: disable the switching, always use original camera timing
IGNOR_NON-STANDRED[O]
0: report non-standard video sequence status
1: disable the non-standard status report
5 RW o IRQENA_NON-STANDRED: Non-standard interrupt masking bit
0: off (masked)
1:0on
4 R/W 0 Read out select
0: normal
1: Read address 0x6f0, Ox6f1 will become the PB correction register
3 RW 0 Pb3_chnum_en: Same as channel O
2 RW 0 Pb2_chnum_en: Same as channel O
1 RW (] Pb1_chnum_en: Same as channel 0
(] RW 0 PbO_chnum_en: this is used in frame interleave mode. First channel
number enable
0: update wr_page any time
1: update wr_page when chnum equals to pbO_chnum
TEST PATTERN TIMING REPLACE REGISTER 2 - 0X6BA
Bit R/W Default Description
7.0 RW 0 TST_PAT_CH[15:8]: This register control live channel [15:8]. If the
respective bit is set to “1”, write process will use internal test pattern
timing instead of camera timing. Set 0x6fc.4 = 1 to read.
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PB CHANNEL FREEZE REGISTER 1 - 0X6BB

Bit R/W Default Description
7:0 R/W 0 Pb_ch_frez[7:0]
1: freeze
0: normal operation
PB CHANNEL FREEZE REGISTER 2 - 0X6BC
Bit R/W Default Description
7:0 R/W 0 Pb_ch_frez[15:8]
PROTECTION ADDRESS REGISTER 1 - 0X6BD
Bit R/W Default Description
7:0 R/W 0 Prot_addr[7:0]

Protection area. It is 8 bytes unit. RGB interface will not write data to

address more than or equal to prot_addr.

PROTECTION ADDRESS REGISTER 2 - 0X6BE

Bit R/W Default Description
7:0 R/W 0 Prot_addr[15:8]

PROTECTION ADDRESS REGISTER 3 - 0X6BF
Bit R/W Default Description
5:0 R/W 0 Prot_addr[21:16]

Register Ox6bd, Ox6be, Ox6bf is controlled by Ox6fc[7:6]. It can be redefined as external OSG address1 and 2.

DISPLAY WRITE BUFFER HORIZONTAL START - 0X6CO

Bit R/W Default
7:0 R/W 0

Description

Horizontal Start[7:0]

Image horizontal start position used for cropping. Unit is 4 pixels

Similar registers are assigned to control Display Write Buffer 2 to 20 using register 0x6C1 - 0x6D3 respectively.

In auto mode, when register live_pb (Ox6B6) bit O is set to 0, these registers are for live channels. When live_pb is set
to 1, these registers are for PB channels. Register rgb_hstartO_pb to rgb_hstart15_pb are used in auto mode. They
share address with rgb_hstartO_live to rgb_hos15_live. Register rgb_hstart16_pb to rgb_hstart19_pb are used in
normal mode.

DISPLAY WRITE BUFFER VERTICAL START - 0X6D4

Bit

R/W

Default

Description

7:0

R/W

o

Vertical Start[7:0]

Image vertical start position used for cropping.
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Similar registers are assigned to control Display Write Buffer 2 to 20 using register 0x6D5 - Ox6E7 respectively.

In auto mode, when register live_pb (0x6B6) is set to 0, these registers are for live channels.

When live_pb is set to

1, these registers are for PB channels. Register rgh_vstartO_pb to rgb_vstart15_pb are used in auto mode. They

share address with rgb_vstart0_live to rgb_hos15_live.

Register rgb_vstart16_pb to rgb_vstart19_pb are used in

normal mode. Unit is 2 lines for live channels. Unit can be changed for PB channels. When vstart_unit_pb is set to 1,

the unit is 4 lines. When vstart_unit_pb is set to O, the unit is 2 lines.

In auto mode, vstart for PB has different

meaning. VstartO_pb to vstart3_pb are used for PB port 0. They are for 4 positions in Quad mode. Vstart4_pb to
vstart7_pb are used for PB port 1. Vstart8_pb to Vstart11_pb are used for PB port 2. Vstart12_pb to vstart15_pb are

used for PB port 3.
LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 1 - 0X6ES
Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 1
3:0 RW F Correction Control[3:0]: This is for channel O
Bit 3: 1 = Enable non-standard FRSC correction
Bit 2: 1 =Enable non-standard write page correction
Bit 1: 1 = Enable external write page correction
Bit 0: 1 = Enable internal write page correction

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 2 - 0X6E9

Bit R/W Default Description
7:4 RW F Correction Control[3:0]: This is for channel 3
3:0 RW F Correction Control[3:0]: This is for channel 2

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 3 - 0X6EA

Bit R/W Default Description
7:4 RW F Correction Control[3:0]: This is for channel 5
3:0 RW F Correction Control[3:0]: This is for channel 4

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 4 - 0X6EB

Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 7
3:0 RW F Correction Control[3:0]: This is for channel 6

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 1 - 0X6EC

Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 9
3:.0 RW F Correction Control[3:0]: This is for channel 8

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 2 - 0X6ED

Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 11
3.0 RW F Correction Control[3:0]: This is for channel 10
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LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 7 - 0X6EE

Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 13
3:0 RW F Correction Control[3:0]: This is for channel 12

LIVE CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 8 - O0X6EF

Bit R/W Default Description
74 RW F Correction Control[3:0]: This is for channel 15
3:0 RW F Correction Control[3:0]: This is for channel 14
PBO LINE NUMBER STATUS REGISTER 1 - 0X6F0 (READ ONLY)
Bit R/W Default Description
7.0 RO - Linenum_pbO[7:0}]: Total line number for PB port O.

PBO LINE NUMBER STATUS REGISTER 2 - 0X6F1 (READ ONLY)

Bit R/W Default Description
74 RO 0 Reserved
3:.0 RO - Linenum_pb0[11:8]: Total line number for PB port O.

Register Ox6F2 to Ox6F7 are port 1 to 3, When 0x6b9[4] = 1, 0x6f0 and Ox6f1 is redefine as PB Correction Control

Register.

PB CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 1 - 0X6F0

Bit R/W Default Description
74 RW 0x33 Correction Control[3:0]: This is for PB channel 1
3:0 RW 0x33 Correction Control[3:0]: This is for PB channel O

Bit 3 = Double save mode control (1 = enable)
Bit 2 = Select Top or Bottom field (1 = Bottom)
Bit 1,0 (Auto mode)

1X = Set compatible mode

01 = Correction enable

00 = Free running

Bit1,0 (Normal mode)

0X = Set compatible mode
11 = Correction enable

10 = Free running

PB CHANNEL FRAME RATE CORRECTION CONTROL REGISTER 2 - 0X6F1

Bit R/W Default Description
74 RW 0x33 Correction Control[3:0]: This is for PB channel 3
3:0 RW 0x33 Correction Control[3:0]: This is for PB channel 2
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PB VALID STATUS REGISTER - 0X6F8

Bit R/W Default Description
7 w 0 Write this bit to clear bit [3:0]
6:4 RO (0] Reserved
3 RO 0 Pb3_valid: Valid signal bit for PB channel 3
2 RO 0 Pb2_valid: Valid signal bit for PB channel 2
1 RO (0] Pb4_valid: Valid signal bit for PB channel 1
o RO (0] PbO_valid: This bit will be high if there is valid field signal coming.
This bit will be clear when write to this register.

LIVE CHANNEL EXTERNAL CORRECTION PERIOD REGISTER - 0X6F9

Bit

R/W

Default

Description

7:0

R/W

0x25

period2[7:0]: Control the write page self checking period, the unit is the
LCD Vsync.

PB CHANNEL IGNORE AND FREE RUNNING REGISTER - OX6FA

Bit R/W Default Description

7 RW 0 SEL_IG3: Ignore control of channel 3

6 RW 0 SEL_IG2: Ignore control of channel 2

5 RW 0 SEL_IG1: Ignore control of channel 1

4 RW 0 SEL_IGO: Ignore control of channel O
Set this bit to “1” and PB write buffer will use ignore bits in digital
channel ID to determine which channel or channels should be disabled.

3 RW 0 Pb_free_3: Free running control of channel 3

2 RW 0 Pb_free_2: Free running control of channel 2

1 RW 0 Pb_free_1: Free running control of channel 1

0 RW 0 Pb_free_0: Free running control of channel O
Set this bit to “1”, PB video will be free running, write_page will
automatically plus 1, frame rate control has no use.

FIFO COUNT LIMIT REGISTER - 0X6FB

Bit R/W Default Description
74 RW 1 Fifo_cnt_limit: RGB FIFO count limit.

3 RW 1 Fid_update: In interlaced PB mode, when this bit set to 1, frame
buffer only update when last field is even field and current field is odd
filed.

2 RW 1 Fid_sel_fix: In progressive PB mode, when fld_sel_en set to O, fld
signal is fixed to setting value: fld_sel_fix.

1 RW 0 Fid_sel_en: In progressive PB mode, when this bit set to O, fld
signal is fixed to setting valued: fld_sel_fix. When this bit set to 1, fid
signal is the detected fld signal.

0 RW 0 Vstart_unit_pb: Unit for vstart for pb channels
O: unit is 2 line
1: unit is 4 line, used for BT1120 or 4D1 case
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VERTICAL INVERTER METHOD SELECTION - 0X6FC

Bit R/W Default Description
7:6 RW 0 Address Select

00 = Protection address register
01 = External OSG buffer address 1
10 = External OSG buffer address 2
11 = Reserved

5 RW 0 1 = Force live channel to use old frame rate algorithm
4 RW 1 seld: 1 =change the read content of 0x6b5 and 0x6b9
3 R (0] Reserved
2 RW 0 1 = PB and Live with the same priority
0 = Force display arbiter adopt PB has no round robin
1 RW 0 Hstart_unit_pb: Unit for hstart for pb channels
0: unit is 4 pixels
1: unit is 8 pixels, used for BT1120 or 4D1 case
0 RW 0 Vinv_sel: Vertical invert method selection.

0: odd field will write to even field
1: odd field will write to odd field

AUTO MODE PB CHANNEL ENABLE REGISTER 1 - OX6FD

Bit R/W Default Description
70 R/W 0 PB_CH_EN[7:0]: Control auto mode PB channel 7 - 0

1 = Playback channel enable

AUTO MODE PB CHANNEL ENABLE REGISTER 2 - OX6FE

Bit R/W Default Description
7:0 R/W (] PB_CH_EN[15:8]: Control auto mode PB channel 15 - 8

1 = Playback channel enable

LIVE CHANNEL INTERNAL CORRECTION PERIOD REGISTER - OX6FF

Bit R/W Default Description

7.0 R/W 0x5 period[7:0]: Control the write page self checking period, the unit is the
incoming channel Vsync.
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DRAM Control Unit (DCU)

Introduction

The TW2880’s DRAM controller unit provides the necessary bridging for the display path and recording path
functional units to get access to the off-chip SDRAM. The recording unit is covered in the recording section of this
datasheet. Here, we mainly discuss the memory map and the clients in the display unit. However, the basic
functionalities are the same for both controllers. The current display clients are: CPU, RGBW, LCD, Dual monitor and
0SG. In these DRAM clients, only CPU and RGBW have the write requirement. The detailed DRAM data bus flow is
shown in the chip block diagram.

Memory Organization

TW2880’s DCU supports SDRAM subsystem size up to 128 Mbytes by using four 64, 128 or 256 Mbit generation
DRAMs with 16 or 32 wide bus. The overall memory bus is 64 bit wide. Although using 32 bit bus is possible, the
number of incoming channels to display has to be minimized for reduced memory bandwidth. The operating speed is
ranged from 166 MHz to 182 MHz. The sustained bandwidth when running at 166 MHz is 166 * 8 * 0.8 = 1062

MB/sec.
The internal linear address (LA) is 24 bit and classified as:
210 (Row) x 29 (Column) x 22 (Page) x 23 (64 bit) = 224

The next table shows the resolutions and memory required.

Item Total: 16 MB installed
Video 1280x 1024 x2x 4 =10.48 MB
0SG 1280 x 1024 x 2 = 2.62 MB
MISC 3MB

Total: 32 MB installed

Video 1680 x 1050 x 2 x 4 = 14.08 MB
0SG 1680 x 1050 x 2 = 3.52 MB
MISC

256 Column * 32Bit 256 Column * 32Bit

v

p 512 Column * 64Bit

A A A
Page 0 Record 0 Record 2
% = OSDOo I = OSDOo [ VD
o (@) (@)
; Page 1 % Record 1 % Record 3
0) (o) (o)
< T < OSD1 | < OSD1 [MD
S o) o o
— Page 2 :f :f Record N
Zi X OSD2 X QSD2 MD
o S OSD7 > OSD7
[ [9\} QSD6 (9\] QSD6
o Page 3 QSD5 QSD5
< 0OSD4 0OSD4
v v 0OSD3 v 0OSD3 MD
RGB Path SDRAM 0 Path SDRAM 1 Path
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Display Plane and DRAM Arrangement

PageO Pagel Page2 Page3

From DownScaler To LCD display Pipe
_ L

Channel Video Storage Diagram

To prevent video tearing and help simplifying the incoming video field management, TW2880'’s display processor is
storing four incoming video frame (8 fields) into the DRAM. A frame rate synchronization circuit (FRSC) will guarantee
there are two frames difference between active display frame and active storing field. Because the monitoring
process of the channel can go active at any time, FRSC is used to direct active channel dump image at the right place
in a video frame while display process is fetching pixels two frames away. If the frame rate of the display pipe is
higher than the incoming video pipe, frame repeating process is employed to make sure the two frame boundary is
maintained.

The four stored frames served also served another feature for 3D de-interlacing. If 3D de-interlacing is employed
then there will be five pixel read stream from the neighboring frame to determine the merging process. More
detailed information is in next chapter.

Bank 1
Sequencer
| | Bank2 |
Sequencer
Command M Command M
REQ/GNT <:‘> Queue W Processor W SDRAM
| Bank 3 |
Sequencer
| Bank 4 | |
Sequencer
DCU Block Diagram
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DCU Handshake

DCU consist of four major blocks: command queue, command processor, 10 register and data collect state machine,
bank sequencer. Command queue is the place stores all the pending DRAM transactions. Its buffer has an 8 level
deep FIFO. The transaction protocol used with each functional unit is the dbus. dbus is a synchronous bus based
on simple request / grant relationship. The following diagram is a typical transaction (read or write).

xxx_req / \
XX¥_cye / \
I

datapzre] RAXQCOOCOOOCOOCOOCOCOCAND X X XOOKX

For requesting a DRAM transaction service, functional unit first write burst length, starting address, read/write
information into its SDRAM information bus and raise its request line to DCU. Upon receiving the request, DCU will
have the data collect state machine analyze the data and put them into request FIFO. Multiple requests are
supported as long as there is no pending request of others. After this action is finished, a grant signal will be sent to
the functional unit to acknowledge the receipt the request. In normal circumstances, DCU should send out grant
signal to functional units very quickly unless there is some long transaction going on. To finish the cycle, the
functional unit should prepare its data access FIFO and wait for its xxx_cycle line to go high. Exchange of data (read
or write) will continue as long as the cycle line is high and using the system clock as a counter. Read data bus is
shared and write data bus is multiplexed using cycle arbiter. The last cycle flag is sent out in the last data phase.

If several DRAM requests are received simultaneously, an arbiter will arbitrate the incoming requests on a
first-come-first-served basis and round-robin scheme is used for arbitration to ensure equal share of bandwidth to
each unit. This means successive DRAM requests will get masked if other clients have requests. The masking will
automatically disappear once other request is served.

It also supports several DRAM parameters including tras, trep for different DRAM venders.

TW2880 DRAM Configuration Options

In forming the TW2880’s DRAM subsystem, users have many options as TW2880 supports SDRAM density from
64Mbit, 128 Mbit to 256 Mbit. Normally we recommend our customers using 64 bit memory bus to get the most
features but TW2880 also support 32 bit memory bus as well to save cost. The speed grade of the SDRAM chip is
also very important as it affects how high the memory clock can go and thus it affects the memory bandwidth.
Because the TW2880’'s memory PLL can generate many values so in the following tables | am only using 133 MHz,
147 MHz and 166 MHz as examples. The user should use these tables as a guide and figure out the features and
options for a particular kind of memory.

Because memory venders provide many selections in choosing memory like densities, data width and speed grade,
customer can build their memory sub-system based on their needs.
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DISPLAY PATH, 64 BIT, 256 MBIT, 8MX32X2 (SUGGESTED)

133 MHz 147 MHz 166 MHz
1080p Supported Supported Supported
2D/ 3D Supported Supported Supported
0SG Not supported Limited functions Supported
Dual display Not supported Supported Supported
DISPLAY PATH, 64 BIT, 128 MBIT, 4MX32X2 (SUGGESTED)
133 MHz 147 MHz 166 MHz
1080p Supported Supported Supported
2D/ 3D Supported Supported Supported
0SG Not supported Limited functions Supported
Dual display Not supported Limited functions Supported
DISPLAY PATH, 64 BIT, 64 MBIT, 2MX32X2
133 MHz 147 MHz 166 MHz
1080p Not supported Not supported Not supported
2D/ 3D 2D Supported Supported
0SG Not supported Limited functions Limited functions
Dual display Not supported Limited functions Limited functions

DISPLAY PATH, 32 BIT, 128 MBIT, 4MX32X1

133 MHz 147 MHz 166 MHz
1080p Limited functions Supported Supported
2D/ 3D Not supported Only 2D Only 2D
0SG Not supported Limited functions Limited functions
Dual display Not supported Not supported Supported
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DISPLAY PATH, 32 BIT, 64 MBIT, 2MX32X1 (NOT RECOMMENDED)

133 MHz 147 MHz 166 MHz
1080p Limited functions Limited functions Limited functions
2D/ 3D Only 2D Only 2D Only 2D
0SG Not supported Not supported Not supported
Dual display Not supported Not supported Not supported
RECORDING PATH, 64 BIT, 256 MBIT, 8MX32X2 (SUGGESTED)

133 MHz 147 MHz 166 MHz
D1 FMI num## 16 channel 16 real time 16 real time
SPOT Not supported Not supported 1
Network port Not supported Not supported Supported
4D1 / 6VGA Not supported Limited functions Supported
RECORDING PATH, 64 BIT, 128 MBIT, 4MX32X2

133 MHz 147 MHz 166 MHz
D1 FMI num# 16 channel (field) 16 real time (field) 16 real time (field)
SPOT Not supported Not supported 1
Network port Not supported Not supported Supported
4D1 / 6VGA Not supported Limited functions Supported
RECORDING PATH, 64 BIT, 64 MBIT, 2MX32X2

133 MHz 147 MHz 166 MHz
D1 FMI num# 8 channel (field) 8 real time (field) 8 real time (field)
SPOT Not supported Not supported 1
Network port Not supported Not supported Supported
4D1 / 6VGA Not supported Limited functions Supported
RECORDING PATH, 32 BIT, 256 MBIT, 8SMX32X1

133 MHz 147 MHz 166 MHz
D1 FMI num# Not supported Not supported Not supported
SPOT Not supported Not supported Not supported
Network port Not supported Not supported Not supported
4D1 / 6VGA Not supported Not supported Not supported
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RECORDING PATH, 32 BIT, 128 MBIT, 4MX32X1

133 MHz 147 MHz 166 MHz
D1 FMI num# 8 channel (field) 8 real time (field) 8 real time (field)
SPOT Not supported 1 1
Network port Not supported Not supported Not supported
4D1 / 6VGA Not supported Not supported Limited functions
RECORDING PATH, 32 BIT, 64 MBIT, 2MX32X1

133 MHz 147 MHz 166 MHz
D1 FMI num# 4 channel (field) 4 real time (field) 4 real time (field)
SPOT Not supported Not supported 1
Network port Not supported Not supported Not supported
4D1 / 6VGA Not supported Not supported Limited functions
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TW2880 DRAM Parameter Adjustments

The DRAM controller in TW2880 is designed to support different speed grades of DRAM from different
manufacturers. Normally we suggest user use higher speed grade of DRAM because it will generate more
bandwidth for the entire system. The SDRAM devices can be used in TW2880 based system are: -5 (200 MHz), -6

(166 MHz2), -7 (142 MHz) and -7.5 (133 MH2).

TW2880 always use CL-3 setting and do not use DQM or CS. So

these signals can be static in the schematics. To determine whether a certain DRAM speed grade is suitable for a
particular TW2880 system, we need to pay attention to tras, trep, tre, twr , tre, tws and twn for different DRAM vendors.

PARAMETERS EXPLANATION
tras RAS to precharge time 6T, 7T, 8T
trep RAS to CAS time 3T, 4T
tre Access cycle time oT, 10T, 11T
twr Write turnaround time 2T
trp Bank address pre-charge time 3T, 4T
tos Data setup time, same as address ins
ton Data hold time, same as address ins
Single Write
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D T e e D Y D G N |
i | | 1 |
| N | ) | | | | ) N
oms | temH

COMMAND k‘_;:r_v; %\//( NOP >@~<
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|
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tRAS '
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DON'T CARE

COMMAND AND ADDRESS TIMING

The transaction illustrated above is a single write operation. The basic definitions of each parameter can be found
in the SDRAM data sheet. | choose the values from a typical manufacturer. Other manufacturer’s value can also
be used in this calculation. TW2880 has a fixed timing for each operation. tras is 6T (clock period) minimum, trep
is 3T minimum, trc is 9T minimum, twr is 2T and tre is 3T. However if you set DRAM control register 0x211, 0x212
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bit 3 to 0, you will get one more T for tras, trep and trc.  Setting DRAM control register 0x211, 0x212 bit 6 to 1, you
will get another T for trp and trc. The table below also shows the time delta variations in each clock setting.

Based on this we can calculate the five important constants in the DRAM operations:

Name -7.5 -7 -6 -5 133-n 133-e 142-n 142-e 162-n 162e
tras 45 42 42 40 45 52.5 42 49 37.02 43.19
trep 20 18 18 15 22,5 30 21 28 18.51 24.68
tre 65 60 60 55 67.5 75 63 70 55.563 61.7
twr 2T 2T 2T 2T 2T 2T 2T

trp 20 18 18 15 22,5 21 18.51

After this calculation user can make sure the device they choose are suitable running at certain frequencies. For
example, a system run at 142 MHz can choose -7, -6 or -5 device.

SDRAM transaction always starts with sending command and later on address to the devices no matter it is a read or
writes operation. For write operation it will followed by the data phase which has the same setup / hold
requirements as the address. Page operation will make the timing parameters unimportant except treo. Read
operation is very similar to the write operation in command and address phase. However, the data phase is quite
different and is discussed in the next section.

Single READ - Without Auto Precharge
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DATA READ / WRITE TIMING

The above discussion is for the command and address phase operations. In TW2880, we actually squeeze the
timing on this side to help speed up the read operation. The concept is illustrated in the below diagram.

dram_mc |k Is actual clock used by the output DRAM device. d_mclk is a variation of the memory clock derived from
inside. The timing relationship is controlled by register 0x220 bit 5:4 (display) and bit 7:6 (record). To get optimal
read / write operations, we usually let dram_clock's edge a little ahead than the inside memory clock. Any
command or address will be sent from the internal register clocked at mc |k, travel through 1/0 pad and PCB traces
and arrive at DRAM device but latched by slightly ahead dram_clk. As a result of this setting, the actual write
propagation time is squeezed a little because we did not use the whole cycle. This is the case because we want to
extend the read cycle timing as illustrated in the next drawing.

dram_mclk ‘
mclk ‘
e dlram_mclk ]
TW2880 > SDRAM
dram_mclk ‘
mclk ‘
d_mclk : ‘
-
e dram_mclk==gp|
TW2880 SDRAM

YVYVY

The following discussion is based on the diagram above. In this case, TW2880 is trying to do a read operation. The
command phase and the address phase is the same as the write operation. In terms of read data travel path, data
is clocked by dram_clock and after data access time tac will appear in the device's pad and after some delay in PCB
traces and TW2880's I/0 pad, data will be to the DCU's read latch and get latched by a delayed version of memory
clock to buy more time. By using this technique, we can extend the read clock to the maximum.

The delay of d_mc | k is adjustable by setting register 0x220 bit 5:4 (display) and bit 7:6 (record). The counting logic
is controlled by the VCO clock in PLL, so if selecting divided by four option when you make the clock you will have four
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selections, 8 selections will choosing divided by 8 option. So together with the dram_mc |k option we will have at
least 16 steps for adjusting tos , tox in the data side.

REFRESH OPTIONS

Refresh in TW2880 is controlled by register 0x211, 0x212 bit 5 and bit 4. Because read is the best form of refresh,
user can set bit 5 to 1 to disable the refresh operation to save some band width. However, this is not possible if off
screen memory is used. Bit 4 is used to choose 4K or 8K refresh option normally found in the DRAM manufacturers.

Frame Rate Control Unit

Introduction

Frame rate control module controls the relationship between read bank pointer for the display processor and the
write bank pointer for the 20 input channels. Since the display frequency and the channel buffer write frequency is
quite different, we need to make some adjustments to the pointers such that read and write operations do not
happen in the same DRAM bank.

Generally speaking, if the reading operation is faster than writing operation, TW2880 will repeat the read bank image
from time to time to avoid video tearing. On the other hand, if writing operation is faster than reading operation,
TW2880 will skip frame by forcing the two frames get written into same bank. That means one underplayed video
frame will be overwritten and not display. This mechanism is used in Weave de-interlacing method.

When 3D de-interlacing method is chosen, the four banks of memory will be treated as 8 fields. Five fields are
needed at the same time to generate one field. TW2880 will rotate the banks and keep track of incoming fields and
not to overwrite will the existing fields at the same time. Because the extra bandwidth requirements for the 3D
de-interlacing, user has make sure the resolution and DRAM clock combination in order to get a display free from
artifact. TW2880 also has 2D de-interlacing engine available, it only need one extra read at the same time.
Overall, Weave de-interlacing method will be the bandwidth conscious method to display a progressive image.

SDRAM Allocation

In TW2880, fields are saved in banks. Field O and field 1 are saved in bank O, field 2 and 3 are saved in bank 1, field
4 and 5 are saved in bank 2, and field 6 and field 7 are saved in bank 3. And then wrap around.

Bank number —
Buffer ID 0|12 (3|4|5|6]|7

Odd/even field O e 0Oe 0 e 0 e

Bank number is from O to 3. Buffer ID number is from O to 7.

Read Buffer ID Calculation

There are three read out method: 3D de-interlacing, 2D de-interlacing, and the Weave de-interlacing method. If 3D
de-interlacing is enabled, 5 pixels of data from 5 adjacent fields are needed to generate one pixel. For example, if
buffer O is current display field, buffer 4, 5, 6 and 7 are needed to be read out at the same time. At this time only
buffer 1 and 2 and 3 can be updated by write units. If 2D de-interlacing is enabled, only one field is needed to be read
out. In this case, read out buffer ID is same as 3D de-interlacing.

Read out buffer ID is updated at the end of display frame. To be able to advance to the next read bank all the next
read buffer IDs should not collide with their current write bank IDs. If not the read ID will stay the same for the new
frame so old frame data is sent out repeated to the outside again. A frame repeating signal is available to indicate
this action.
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If Weave de-interlacing method is used, two fields in one bank are needed to be read out. In this case, bank number
is current bank minus 1.

bank_sel = rd_buf_id / 2 -1;

If we use rd_buf_id / 2, read out field may be conflict with write field. For example, if rd_buffer_id is O, then buffer O
and 1 will be read out. But buffer 1 may be written at the same time.

Write Buffer ID Calculation

For write, if frequency is fast, the previous frame will be overwritten. For example, if current write frame is in bank O,
that means odd field is written to buffer 0, even field is written to buffer 1. If next written bank is still bank O, then
next odd field is still written to buffer O and even field is still written to buffer 1. Write buffer is determined by write
bank and field information. Write bank is always not less than previous one. But write buffer ID can be less than 1
then previous one. Write page number is output from frame rate control module.

There are totally 20 live video write units in TW2880. Because the incoming timing for each channel is totally
asynchronous, we need to consider all the possible timing combinations. The following diagram shows four different
write timing. In here, low level represents odd field and high level means even filed. The number in the sequence
means buffer ID.

witt0 2 [3 | 4[5 ]6[7]o0[1]2[3]4a[5]|6[7]0[1]2

witel 2 [3 4[5 |6 [7 10 [T ]2[3 4[5 ]6[7]0[1]2

wite 1 ] 2 [3 4[5 ]6[7 10T ]2[314[5]6[7]0[1]2

write3 3]a[s5]|6[7]o[1]12[8|4a[s5]6[7]0o[1]2[]3]4

In this diagram, when read buffer ID equals to O, write buffer ID could be 1 and 2 and 3. When read buffer ID is 5,
write buffer could be 6 and 7 and 0. Write buffer will always get update in the beginning of odd field. So when we
reading one buffer, there are altogether three buffers are being updated by write units.

From this timing diagram, we can find next write page is current read buffer plus 3 then divided by 2. Use writel as
first example, in position 1, write page need to be updated. Current read buffer ID is 2 and then next write buffer ID
is 2+3=5. Buffer ID 5 is in bank 2, so next write page is 2. That channel will write buffer 4 and 5. Use write2 as
second example, in position 2, write page need to be updated. Current read buffer ID is 1, then next write buffer ID
is 1+3=4. Buffer ID 4 is in bank 2 so next write page is 2. That channel will write buffer 4 and 5.

In conclusion, we can use the following formulas:
wr_buf_id_next = rd_buf_id + 3
wr_page = wr_buf_id_next / 2.

If write operation iIs faster, that means read operation is slower so read buffer ID will keep same. From the last
section we know the suggested write page number will be the same.
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VGA Controller and Video interface

Introduction

TW2880 has glue-less video output interface capable of driving VGA-compatible display devices with screen size up to
1920x1080 at 60 Hz. As shown in the next diagram, display data is pulled from the SDRAM and sent to the VGA
device through three 10 bit DACs according to the VGA timing. The display path used here is just an example, the
detailed explanation of the display plane is in the next section.

\

SDRAM
——P FIFO CRTC1 DAC

-

TW2880 Display Controller

Display controller includes Frame buffer controller, CRT controller and DAC for the progressive data stream. Based
on the display requirements, Data FIFO will raise request through DBUS and get display data in advance. When the
display is active, the data will be sent to display device and a series of requests will go into DCU. The FIFOs are
designed to fetch display data based on the display pattern.

< A >
-—————————————————— B——————————————————»
< —C >
< D >
Horizontal sync
A
oe]
(@)
w)
>
\ 4
Vertical sync
Flat Panel CRTC parameters
Y

The frame display size is determined by horizontal total register (unit in pixel clock) and vertical total register (unit in
scan line). Display end register is used to determine whether they are in active display area and if not data stream
request to the FIFO can be turned off. Synchronization pulses are used to generate frame pulse and line pulse to the
panel. The sync pulse start time and end time can adjust to fit different panels.
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Features

e Support LCD monitor and HDMI TV

e Support interlaced mode and progressive mode for HDMI TV
e Resolution up to 1080p

e Support 2D/3D de-interlace

e Support upscale for video

e Support edge enhancement

e Support 16 live channel and 16 play back channel windows
e Support 4 Privacy windows / per channel

e Support simple OSD for 32 channels

e Support 16 motion box

e Support 8 single box

e Support 3 layer OSG, each layer has 8 sub-window

e Support upscale for 0SG

e Support 2 layer mouse cursors

e Support up to 16 mouse shapes in SDRAM

e Support digital RGB gain

e Support CVBS output using dual monitor’s TV encoder

Frame Buffer Controller

Frame buffer controller is the display data agent responsible for raising the request to the DCU and getting the display
data and put into the FIFO. The frame buffer is a virtual buffer as it is actually a piece of DRAM address space and
the fetch locations are controlled by the display buffer starting address. For progressive device the address counter
will get reset when vertical end is reached. A reset in display buffer address occurs when a sequence of odd / even
fields reach the vertical ends. At the end of the horizontal line CPU need to pad zero if the data is not aligned to the
DWORD boundary. Line end is from horizontal display end.

Output Interface

TW2880 supports three display output interface formats on three different ports. These ports can be turned on and
off independently. The main output port supports standard VGA socket (HD15) or the HDMI format from XGA to Full
HD resolutions. And HDMI can also support interlaced video format such as 1080i. As the DVI-D port is compatible
with HDMI port, user can choose to layout a DVI head in the board to support digital RGB LCD monitors.

Another output is the 24 bit RGB output port and the pins are shared with live video inputs. To use this output,
Incoming video decoder has to run at 108 MHz mode and user needs to turn on live video pin function control. The
DualView port will be covered in next section and is not mentioned here anymore.
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DCU

x
Ig HDMI TX > HDTV
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FIFO CvBS
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Controller 7| Encoder
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VGA Interface

The diagram on the right shows a VGA pin out. TW2880 uses R, G, B, Hsync and Vsync to drive video. Pin 10, 12,
and 15 is used to support VESA E-DDC.
Pin1 RED Red video
Pin 2 GREEN Green video
[oNoNoNoXNo] Pin 3 BLUE Blue video
O O00O000 O Pin 4 N/C Not connected
00000 Pin 5 GND Ground (Hsync)
Pin 6 RED_RTN Red return
Pin 7 GREEN_RTN Green return
Pin 8 BLUE_RTN Blue return
A female DE15 socket (video card side). Pin9 SENSE *+5V DC from gfx adapter
Pin 10 GND Ground (VSync, DDC)
Pin 11 N/C Monitor ID
Pin 12 SDA I2C data
Pin 13 HSync Horizontal sync
Pin 14 VSync Vertical sync
Pin 15 SCL 12C clock
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Block Diagram

There are ten display planes in the TW2880 display subsystem. There are, from the highest precedence to lowest:
mouse, text cursor, OSG, single box, MD box, external OSD, simple OSD, live display, boundary and background. We
have detailed description of each plane in the subsequent sections. The live display windows and background are
compared and displayed on a pixel by pixel basis.

@ Camera input
TW2864
x4
i Mouse |—>
BT656 | | Down | | Write
Decoder Scaler Buffer o
Single Box —> .
SDRAM - '\D/Iata A L, DAC Monitor
Controller ux Gain .
HDMI |—» HDTV
YUV Background
RTGoB - Efﬁf:ce - Bouﬁdary +| Simple OSD l—»
| De?il:r::jrl:l)ace H upscaler
Display Layers
Top Layer Mouse 1
Mouse 2
0OSG Window 1
OSG Window 2
OSG Window 3
8 Single Box
Motion Box
External OSD
Simple OSD
/</ideo + Boundary + Mosaj
Bottom layer Background
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Display Resolutions

RESOLUTION VCLK HTT HDE HS HSPW | HPOL VvIT VDE | VS | VSPW | VSPOL
1280x1024 108 1688 | 1280 | 48 112 1 1066 | 1024 |1 3 1
1440x900 106.5 | 1904 | 1440 |80 152 0 934 900 3 6 1
1680x1050r 119 1840 | 1680 | 48 32 1 1080 | 1050 |3 6 0
1920x1080p 148.5 | 2200 | 1920 | 88 44 1 1125 | 1080 | 4 5 0
1920x1080r 138.5 | 2080 | 1920 | 48 32 1 1111 | 1080 |3 5 0
1920x1080 173 2576 | 1920 | 128 | 200 0 1120 | 1080 |3 5 1
1920x1080i 7425 | 2200 | 1920 | 88 44 1 562 540 2 5 0
1280x720 7425 | 1650 | 1280 | 110 | 40 1 750 720 5 5 1
NTSC (480i) 13.5 858 720 16 64 1 262 240 3 4 0
PAL (576i) 13.5 864 720 16 64 1 312 288 3 4 0

This table is based on VESA standard. Some registers need to minus 1 such as HTT, HDE, VIT and VDE. 1920x1080p

and 1920x1080i are based on EIA/CEA-861-B standard. “r’ means reduced blank.

De-interlacing

TW2880 is equipped with advanced motion adaptive de-interlacing circuit.
the de-interlacing mode to MD or by-pass to use original Weave method.

If multichannel display is desired, set

If one or two particular channels zoom up

view are needed, user can only turn on few channels and pipe the data through scale up circuit to get the blow up

view. The biggest size of the incoming video stream is limited to 1920 pixels.

Weave, 2D or 3D. In weave mode, no upscale supported.

Upscale

There are three de-interlacing method:

Up scaling function is only supported in 2D or 3D de-interlaced mode is selected. TW2880’s upscaler does not
support channel based upscaling activities.
same ratio. When upscaling function is enabled, original channel position, size and boundaries will be changed.

User must set POS_UPS_EN and POS_HSCALE and POS_VSCALE register accordingly to prevent wrong image.

That means all channels must be upscaled at the same time with the
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Mouse Interface

TW2880 supports two identical 32x32 mouse pointer. One will be used as text cursor and the other will be used as
mouse pointer. The location of the mouseO is controlled by MOUSEO_HPOS and MOUSEQ_VPOS register. User can
write mouse data to local SRAM directly. Or user can write up to 16 mouse shape to SDRAM and then hardware load

mouse shape to local SRAM automatically. Each mouse pixel has 4 bits.

Bit

Description

3

Blinking Control

1: Blink
0: Static

Mixing Control

1: Based on mouse mix control
0: mouse color

1:0

Mouse Type

00: Transparent

01: Filled with white color
10: Foreground color

11: Background color

To load mouse data to SRAM, there are total 1024 bytes in local SRAM. One mouse uses 512 bytes. Sample code is

shown below:

for (i=0;1<1024;i=i+4)

begin
PWRITE (12'h54c,
PWRITE (12'h54d,
PWRITE (12'h54d,
PWRITE (12'h54d,
PWRITE (12'h54d,
PWRITE (12'h54f,

End

i/4); //mouse data location
mouse datal[i]); //mouse data

[
mouse datal[i+1]
[

//mouse data

)
mouse datal[i+2]); //mouse data
)

mouse data[i+3]

8'h00) ;

//mouse data
//mouse data write enable

Mouse_data is 8 bit which is combined by two pixels. Bit[7:4] is p4, bit[3:0] is p0. Here is the SRAM allocation:

0 P(0, 1) P(0, 0)
1 P(0, 3) P(0, 2)
511 P(31, 31) P(31, 30)
512 P(0, 1) P(0, 0)
513 P(0, 3) P(0, 2)
1023 P(31, 31) P(31, 30)
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TW2880C

To load mouse shape to SDRM, sample code is shown below:

MOUSE BASE ADDR = 24'h3ffc00;

PWRITE (12'h46c, MOUSE BASE ADDR([7:0]); //MOUSE BASE ADDR[7:0]
PWRITE (12'h46d, MOUSE BASE ADDR[15:8]); //MOUSE_BASE ADDR[15:8]
PWRITE (12'h46e, MOUSE BASE ADDR[23:16]); //MOUSE BASE ADDR[23:16]

host dram addr = MOUSE BASE ADDR;
PWRITE (12'h003, 8'he0); //dram rw ctrl, [7]:0:r, l:w, [6]: enable, [5:0] bl

for (§J=0;j<16;j=j+1)

begin
PWRITE (12'h000, host dram addr([7:0]);
PWRITE (12'h001, host dram addr[15:8])
PWRITE (12'h002, host dram addr([23:16]

//dram_addr 1
; //dram addr m
); //dram_addr h

for (i=0;i<256;i=i+1) PWRITE(12'h004, mouse datal[i]); //dram data
PREAD (12'h044); //check status, if bit 0 is high, done

host dram addr = host dram addr + 8'h20;

PWRITE (12'h000, host dram addr([7:0]); //dram addr 1
PWRITE (12'h001, host dram addr([15:8]); //dram addr m
PWRITE (12'h002, host dram addr([23:16]); //dram addr h

for (i=256;1<512;i=1i+1) PWRITE(12'h004, mouse datal[i]); //dram data
PREAD (12'h044); //check status, if bit 0 is high, done

host dram addr = host dram addr + 8'h20;
end

PWRITE (12'h470, 8'h00); //MOUSE BUF,MOUSE INDEX
PWRITE (12'h46f, 8'h01); //MOUSE_UPDATE_EN
PREAD (12'h46f); //check bit 0, if 0 done

Motion Box

TW2880 supports 16 motion box for live channels. Motion box positions and size can be set by registers. User must
set these register according to live channels down scale ratio.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 Cursor position

—
2 ///
3 ——
Out boundary
4 Inner boundary
Plane
5
6
7 D

Mask area

10

11

The user can enable plane, out boundary and inner boundary. Cursor and motion are using inner boundary. When
motion detection mode is enabled, user must set horizontal cell number to 15 and vertical cell number to 12.
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Single Box

TW2880 provides 8 single boxes which can be used for highlighting portion of the display. The effects include a single
box or box cursor, a masking box and a box blending with a plane color. Each box has programmable location and
sizes and controlled by BOX_HL (0x513 - 0x51A), BOX_HW (0x51B - 0x522), BOX_VT (0x523 - 0x52A) and BOX_VW
(0x52B - 0x532) registers. The BOX_HL is the horizontal location of box with 2 pixel unit and the BOX_HW is the
horizontal size of box with 2 pixel unit. The BOX_VT is the vertical location of box with 1 line unit and the BOX_VW is
the vertical size of box with 1 line unit.

The display option is controlled by registers (0x50C - 0x510). BOX_PLNEN bit in these register enables each plane
color and its R, G, B components are defined by registers 0x536, 0x537, 0x538 for box 1-4, by registers 0x496,
0x497, 0x498 for box 5-8. The color of box boundary is enabled via the BOX_BNDEN bit in the control registers and
its color is defined by registers 0x533, 0x534, 0x535 for box 1-4, 0x493, 0x494, 0x495 for box 5-8.

In case that several boxes have same region specified, there will be a conflict of what to display for that region.
Generally the TW2880 defines that box O has priority over box 7. So if a conflict happens between more than 2 boxes,
box O will be displayed first as top layer and box 1 to box 7 are hidden beneath that are not supported for pop-up
attribute unlike channel display.

Peak Function

TW2880B support peak function. This function make video looks sharp. It applies both horizontal and vertical
directions.

0SG Layer

TW2880B main display support 3 layers OSG window. Each window has 8 sub-windows. But 8 sub-window cannot
overlap. Each sub-window has its own memory location and screen location and size. Detail descriptions are in 0SG
chapter.

Simple OSD

TW2880B support 32 channel simple OSD. Simple OSD is font based OSD. In each channel, it can support 8 font
channel number information and 32x32 pictures. In whole screen, it support 32 title and 32 time information. Detail
descriptions are in OSD chapter.

Background and Channel Boundary
The area without video will show background. Background color is 24bit color which can be set by registers.

Each channel has its own boundary. TW2880B can support 32 channel boundary. Channel position and size
information are got from rgb_interface related registers. If upscale is enable, user must turn on pos_ups_en and set
correct pos_hscale and pos_vscale registers. In some cases, video is not turn on, user still wanted to show boundary
for this channel. User must set the following registers:

[0x4F0] to [0x4F3]: BND CH EN
[0x4CE] bit 4: BND CH EN SEL, this bit must be set to “1”
[0x4F8] to [0x4FA]: NOVID R/G/B
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No video

— video

/ background

channel

/ boundary

[ ] 1

Display Background and Boundary

Digital Gain

Digital gain is the last stage of the video pipe and is operated on the RGB color space. The formulary is:

R = R * R GAIN + R _OFFSET
G =G * G_GAIN + G_OFFSET
B =B * B GAIN + B OFFSET

Gain and offset are set by register. 0x40 is default value which gain is “1". Offset Iis 2’s complement value. “O” means
no offset. Ox7f is maximum offset. 0x80 is -128 and OxFF is -1.
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Register Table
Following are pages 4 and 5. Page 1 for 0SG and simple OSD is described in a separate section.
Address R/W Default Description
0x400 R/W 0x10 [7:4]: rg_afm_ctl
[2]: rg_di_use_bob
[1]: rg_di_use_3field
[O]: rg_force_2ddi
0x401 R/W 0x00 rg_di_err_base[7:0]
0x402 R/W 0x00 rg_di_err_base[15:8]
0x403 R/W 0x00 rg_di_err_base[21:16]
0x404 R/W OxFO rg_man_wr_height[7:0]
0x405 R/W 0x00 rg_man_wr_height[10:8]
0x406 R/W 0xDO rg_man_wr_width[7:0]
0x407 R/W 0x02 rg_man_wr_width[10:8]
0x408 R/W 0x00 rg_ditb0[6:0]
0x409 R/W 0x04 rg_ditb4[6:0]
0x40A R/W 0x08 rg_ditb8
0x40B R/W 0x0C rg_dith12
0x40C R/W 0x40 rg_ditb16
0x40D R/W 0x40 rg_ditb24
Ox40E R/W 0x40 rg_ditb32
Ox40F R/W 0x40 rg_ditb48
0x410 R/W 0x30 rg_afm_yf02_thd
Ox411 R/W 0x68 rg_afm_yf02_h_thd
0x412 R/W 0x08 rg_afm_yf01_thd
0x413 R/W 0x80 rg_afm_yfO1_h_thd
0x414 R/W 0ox01 rg_32_caption_thd
0x415 R/W 0x00 [7:4]: rg_ups1_vsharp_gain
[4]: rg_upsd_vlimit_on
[0]: rg_disable_man_disp
0x416 R/W 0x00 rg_BGcolor
0x417 R/W 0x00 rg_upsl_hscale[7:0]
0x418 R/W 0x10 rg_upsl_hscale[12:8]
0x419 R/W 0x00 rg_upsl_vscale[7:0]
Ox41A R/W 0x04 rg_upsl_vscale[10:8]
0x418B R/W 0x00 rg_upsl_Xst[7:0]
0x41C R/W 0x00 rg_upsi_Xst[10:8]
0x41D R/W 0x00 rg_upsl_Yst[7:0]
Ox41E R/W 0x00 rg_upsi_Yst[10:8]
Ox41F R/W 0xDO rg_upsi_Xmax[7:0]
0x420 R/W 0x02 rg_ups1_Xmax[10:8]
0x421 R/W OxEO rg_upsl_Ymax[7:0]
0x422 R/W 0ox01 rg_upsl_Ymax[10:8]
0x423 R/W 0x00 rg_ups1_Xoff
0x424 R/W 0x00 rg_upsl_Yoff
0x425 R/W 0x00 [7]: rg_panorama
[6]: rg_ups1_hs_type
[5:4]: rg_ups1_hs_step
[3:0]: rg_ups1_hs_inc
0x426 R/W 0x00 rg_upsl_hs_center[7:0]
0x427 R/W 0x00 rg_upsl_hs_center[12:8]
0x428 R/W 0x00 rg_2ddi_ctl
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Address R/W Default Description
0x429 R/W 0x28 rg_2ddi_thd1
Ox42A R/W Ox1E rg_2ddi_thd2
0x42B R/W 0x28 rg_2ddi_thd3
0x42C R/W 0x10 rg_2ddi_thd4
0x42D R/W 0x24 rg_2ddi_thd5
Ox42E R/W Ox6F rg_2ddi_thd6
Ox42F R/W 0x00 rg_3ddi_ctl
0x430 R/W Ox0A rg_3ddi_thd1
0x431 R/W 0x95 rg_3ddi_thd2
0x432 R/W 0x00 rg_upsl_dbg
0x440 R/W 0x00 SBOX4_CTRL[4:0]
0x441 R/W 0x00 SBOX5_CTRL[4:0]
0x442 R/W 0x00 SBOX6_CTRL[4:0]
0x443 R/W 0x00 SBOX7_CTRL[4:0]
0x444 R/W 0x00 [7:6]: SBOX5_V_LINE

[5:4]: SBOX5_H_LINE
[3:2]: SBOX4_V_LINE
[1:0]: SBOX4_H_LINE
0x445 R/W 0x00 [7:6]: SBOX5_V_LINE
[5:4]: SBOX5_H_LINE
[3:2]: SBOX4_V_LINE
[1:0]: SBOX4_H_LINE
0x446 R/W 0x00 SBOX4_HL[7:0]
0x447 R/W 0x00 SBOX4_HL[10:8]
0x448 R/W 0x00 SBOX5_HL[7:0]
0x449 R/W 0x00 SBOX5_HL[10:8]
Ox44A R/W 0x00 SBOX6_HL[7:0]
0x44B R/W 0x00 SBOX6_HL[10:8]
0x44C R/W 0x00 SBOX7_HL[7:0]
0x44D R/W 0x00 SBOX7_HL[10:8]
Ox44E R/W 0x00 SBOX4_HRI[7:0]
Ox44F R/W 0x00 SBOX4_HR[10:8]
0x450 R/W 0x00 SBOX5_HR[7:0]
0x451 R/W 0x00 SBOX5_HR[10:8]
0x452 R/W 0x00 SBOX6_HR[7:0]
0x453 R/W 0x00 SBOX6_HR[10:8]
0x454 R/W 0x00 SBOX7_HRI[7:0]
0x455 R/W 0x00 SBOX7_HR[10:8]
0x456 R/W 0x00 SBOX4_VT[7:0]
0x457 R/W 0x00 SBOX4_VT[10:8]
0x458 R/W 0x00 SBOX5_VT[7:0]
0x459 R/W 0x00 SBOX5_VT[10:8]
Ox45A R/W 0x00 SBOX6_VT[7:0]
0Ox45B R/W 0x00 SBOX6_VT[10:8]
0x45C R/W 0x00 SBOX7_VT[7:0]
0x45D R/W 0x00 SBOX7_VT[10:8]
Ox45E R/W 0x00 SBOX4_VB|[7:0]
Ox45F R/W 0x00 SBOX4_VB[10:8]
0x460 R/W 0x00 SBOX5_VBI[7:0]
0x461 R/W 0x00 SBOX5_VB[10:8]
0x462 R/W 0x00 SBOX6_VB|[7:0]
0x463 R/W 0x00 SBOX6_VB[10:8]
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Address R/W Default Description
0x464 R/W 0x00 SBOX7_VB[7:0]
0x465 R/W 0x00 SBOX7_VB[10:8]
0x466 R/W 0x00 BBR2: Box border R
0x467 R/W 0x00 BBG2: Box border G
0x468 R/W 0x00 BBB2: Box border B
0x469 R/W 0x00 BPR2: Box plane R
Ox46A R/W 0x00 BPG2: Box plane G
0x46B R/W 0x00 BPB2: Box plane B
0x46C R/W 0x00 MOUSE_BASE_ADDR[7:0]
0x46D R/W 0x00 MOUSE_BASE_ADDR[15:8]
Ox46E R/W 0x00 MOUSE_BASE_ADDR[23:16]
Ox46F R/W 0x00 [0]: MOUSE_UPDATE_EN, MOUSE_UPDATE_BUSY
0x470 R/W 0x00 [4]: MOUSE_BUF
[3:0]: MOUSE_INDEX
0x471
0x472 R/W 0x00 VPOS_32[7:0]
0x473 R/W 0x00 HPOS_32[7:0]
0x474 R/W 0x00 VSIZE_32[7:0]
0x475 R/W 0x00 HSIZE_32[7:0]
0x476 RW 0x00 [5:4]:HPOS_32[9:8]
[3:0]: VPOS_32[11:8]
0ox477 R/W 0x00 [4]:HSIZE_32[8]
[2:0]: VSIZE_32[10:8]
0x478 R/W 0x00 DM_VPOS_32[7:0]
0x479 R/W 0x00 DM_HPOS_32[7:0]
Ox47A R/W 0x00 DM_VSIZE_32[7:0]
0x47B R/W 0x00 DM_HSIZE_32[7:0]
0x47C RW 0x00 [5:4]: DM_HPOS_32[9:8]
[3:0]: DM_VPOS_32[11:8]
0x47D R/W 0x00 [4]: DM_HSIZE_32[8]
[2:0]: DM_VSIZE_32[10:8]
Ox47E R/W 0x00 [1]: CH32_BND_EN
[0]: CH32_EN
Ox47F R/W 0x00 [1]: DM_CH32_BND_EN
[0]: DM_CH32_EN
0x480 R/W 0x80 [7]: OUT_DIS
[6]: MDBOX_POS_SEL
[5]: Reserved
[4]: BND_EN
[3]: COLBAR_EN
[2]: SWITCH_EN
[1]: HSPOL
[0]: VSPOL
0x481 R/W Ox2F [7:4): BND_WIDTH
[3:0]: VSDEL
0x482 R/W OXFF BND_R: Channel Boundary R
0x483 R/W OxFF BND_G: Channel Boundary G
0x484 R/W OxFF BND_B: Channel Boundary B
0x485 R/W 0x00 POS_HSCALE[7:0]
0x486 R/W 0x10 POS_HSCALE[15:8]
0x487 R/W 0x00 POS_VSCALE[7:0]
0x488 R/W 0x10 POS_VSCALE[15:8]
0x489 R/W 0x00 [0]: POS_UPS_EN
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Address R/W Default Description
Ox48A R/W 0x00 [1:0]: OSD_BLINK_TIME
0x48B R/W 0x00 [7:4]: CUR1_VPOS

[3:0]: CURO_VPOS
0x48C R/W 0x00 [7:4]: CUR3_VPOS
[3:0]: CUR2_VPOS
0x48D R/W 0x00 [7:4]: CUR5_VPOS
[3:0]: CUR4_VPOS
0x48E R/W 0x00 [7:4]: CUR7_VPOS
[3:0]: CUR6_VPOS
Ox48F R/W 0x00 [7:4]: CUR9_VPOS
[3:0]: CUR8S_VPOS
0x490 R/W 0x00 [7:4]: CUR11_VPOS
[3:0]: CUR10_VPOS
0x491 R/W 0x00 [7:4]: CUR13_VPOS
[3:0]: CUR12_VPOS
0x492 R/W 0x00 [7:4]: CUR15_VPOS
[3:0]: CUR14_VPOS
0x493 R/W 0x00 MDBOX_OBR
0x494 R/W 0x00 MDBOX_OBG
0x495 R/W 0x00 MDBOX_OBB
0x496 R/W 0x00 MDBOX_IBR
0x497 R/W 0x00 MDBOX_IBG
0x498 R/W 0x00 MDBOX_IBB
0x499 R/W 0x00 MDBOX_MSKR
Ox49A R/W 0x00 MDBOX_MSKG
0x49B R/W 0x00 MDBOX_MSKB
0x49C R/W 0x00 MDBOX_PR
0x49D R/W 0x00 MDBOX_PG
Ox49E R/W 0x00 MDBOX_PB
Ox49F
0x4A0 R/W 0x00 HSTART[7:0]
Ox4A1 R/W 0x00 HSTART[9:8]
Ox4A2 R/W 0x00 VSTART[7:0]
Ox4A3 R/W 0x00 VSTART[11:8]
O0x4A4 R/W OXFF VTT_WIN
Ox4A5 R/W 0x00 [2]: VIT_ADJUST
[1]: VIT_ADJUST_MODE
[0]: VIT_ADJUST_EN
0x4A6 RO - NEW_VTT_RGBWI[7:0]
Ox4A7 RO - NEW_VTT_RGBW[11:8]
0x4A8 RO - NEW_VTT[7:0]
0x4A9 RO - NEW_VTT[10:8]
Ox4AA R/W OxFF [7:4]: BND_EN_1
[3:0]: BND_EN_O
Ox4AB R/W OXFF [7:4]: BND_EN_3
[3:0]: BND_EN_2
Ox4AC R/W OxFF [7:4]: BND_EN_5
[3:0]: BND_EN_4
0x4AD R/W OXFF [7:4]): BND_EN_7
[3:0]: BND_EN_6
Ox4AE R/W OxFF [7:4]: BND_EN_9
[3:0]: BND_EN_8
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Address R/W Default Description
Ox4AF R/W OXFF [7:4]: BND_EN_11
[3:0]: BND_EN_10
0x4BO R/W OxFF [7:4): BND_EN_13
[3:0]: BND_EN_12
0x4B1 R/W OXFF [7:4]: BND_EN_15
[3:0]: BND_EN_14
0x4B2 R/W OxFF [7:4): BND_EN_17
[3:0]: BND_EN_16
0x4B3 R/W OXFF [7:4]: BND_EN_19
[3:0]: BND_EN_18
0x4B4 R/W OxFF PS2CON[7:0]
0x4B5 R/W OxFF PS2CON[15:8]
0x4B6 RO - PS2DATA_OUT[7:0]
Ox4B7 RO - PS2DATA_OUT[15:8]
0x4B8 RO - PS2DATA_OUT[23:16]
0x4B9 RO - PS2DATA_OUT[31:24]
Ox4BA R/W [0]: ps2_int_reg
0x4BB R/W 0x00 [4]: EOSD_SEL
[3]: EOSD_EN
[2]: EOSD_MODE
[1]: EOSD_EN_DIS
[0]: EOSD_ALPHA_EN
0x4BC R/W 0x00 [3:0]: EOSD_ALPHA
0x4BD R/W 0x00 EOSD_R
Ox4BE R/W 0x00 EOSD_G
Ox4BF R/W 0x00 EOSD_B
0x4C0 R/W OXFF [3:0]: INT_MASK
[3]: osg_vblank_int_mask
[2]: ps2_int_mask
[1]: osg_host_busy_int_mask
[0]: osg_host_wait_int_mask
0x4C1 R/W 0x00 [3]: osg_vblank_int / clear
[2]: ps2_int / clear
[1]: osg_host_busy_int / clear
[0]: osg_host_wait_int / clear
0x4C2 R/W 0x00 FRSC_DBG_CTRL
[7]: rd_buf_id_toggle
[6]: rd_buf_inc
[5]: wr_page_fix
[4]: rd_page_fix
[3:2]: wr_page_sel
[1:0]: rd_page_sel
0x4C3 R/W 0x60 [7:5]: WR_BUF_OFST
[4]: INTERLACE_DBG
[3]: VIT_INV
[2]:EVEN_REPEAT
[1]:DMON_VS_EN
[OJ:interlace
0x4C4 R/W OxFF [7:4): BND_EN_21
[3:0]: BND_EN_20
0x4C5 R/W OXFF [7:4]: BND_EN_23
[3:0]: BND_EN_22
0x4C6 R/W OxFF [7:4): BND_EN_25
[3:0]: BND_EN_24
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Address R/W Default Description
0x4C7 R/W OxFF [7:4]: BND_EN_27
[3:0]: BND_EN_26
0x4C8 R/W OxFF [7:4]: BND_EN_29
[3:0]: BND_EN_28
0x4C9 R/W OxFF [7:4]): BND_EN_31
[3:0]: BND_EN_30
Ox4CA R/W 0x00 GAMA_ADDR[7:0]
0x4CB R/W 0x00 GAMA_ADDR[9:8]
0x4CC R/W 0x00 GAMA_DATA[7:0]
0x4CD R/W 0x00 GAMA_DATA[9:8]
0x4CE R/W 0x00 [6]: OSD_CH_EN_SEL
[5]: NOVID_SWITCH_EN
[4]: BND_CH_EN_SEL
[3]: PEAK_C_DUP
[2]: GAIN_EN
[1]: PEAK_EN
[0]: GAMA_EN
Ox4CF R/W 0x00 FRSC_DBG_CTRL[15:8]
[5:4]: rd_buf_id_sel_dm
[3:2]: rd_buf_id_sel
[4]: fld_inv
[O]: all_available
0x4D0 R/W 0x30 [7:0]: PEAK_CTRL
0x4D1 R/W 0x00 PEAK_TBO
0x4D2 R/W 0x00 PEAK_TB1
0x4D3 R/W 0x00 PEAK_TB2
0x4D4 R/W 0x00 PEAK_TB3
0x4D5 R/W 0x00 PEAK_TB4
0x4D6 R/W 0x00 PEAK_TB5
0x4D7 R/W 0x00 PEAK_VTB
0x4D8 R/W 0x00 [7:4]: PEAK_FTHD
[3:0]: PEAK_CORING
0x4D9 R/W 0x00 [4:0]: PEAK_OVERSHOT
Ox4DA R/W 0x40 R_GAIN
0x4DB R/W 0x40 G_GAIN
0x4DC R/W 0x40 B_GAIN
0x4DD R/W 0 R_OFST
Ox4DE R/W 0 G_OFST
Ox4DF R/W 0 B_OFST
Ox4F0 R/W 0 BND_CH_EN[7:0]
Ox4F1 R/W 0 BND_CH_EN[15:8]
Ox4F2 R/W 0 BND_CH_EN[23:16]
Ox4F3 R/W 0 BND_CH_EN[31:24]
Ox4F4 R/W OxFF FRSC_CH_EN[7:0]
Ox4F5 R/W OxFF FRSC_CH_EN[15:8]
Ox4F6 R/W OxFF FRSC_CH_EN[23:16]
Ox4F7 R/W OxFF FRSC_CH_EN[31:24]
Ox4F8 R/W 0 NOVID_R
Ox4F9 R/W 0 NOVID_G
Ox4FA R/W OxFF NOVID_B
0x500 R/W Ox2F HTT[7:0]
0x501 R/W 0ox07 HTT[12:8]
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Address R/W Default Description
0x502 R/W 0x37 VTT[7:0]
0x503 R/W 0x04 VTT[10:8]
0x504 R/W Ox8F HDE[7:0]
0x505 R/W 0x06 HDE[10:8]
0x506 R/W 0x19 VDE[7:0]
0x507 R/W 0x04 VDE[10:8]
0x508 R/W 0x30 PHSYNC[8:1]
0x509 R/W 0x02 PVSYNC[7:0]
0x50A R/W 0x20 HSPWI[7:0]
0x50B R/W 0x06 VSPWI[7:0]
0x50C R/W 0x00 SBOXO_CTRL[4:0]
0x50D R/W 0x00 SBOX1_CTRL[4:0]
Ox50E R/W 0x00 SBOX2_CTRL[4:0]
Ox50F R/W 0x00 SBOX3_CTRL[4:0]
0x511 R/W 0x00 [7:6]: SBOX3_V_LINE
[5:4]: SBOX3_H_LINE
[3:2]: SBOX2_V_LINE
[1:0]: SBOX2_H_LINE
0x512 R/W 0x00 [7:6]: SBOX1_V_LINE
[5:4]: SBOX1_H_LINE
[3:2]: SBOXO_V_LINE
[1:0]: SBOXO_H_LINE
0x513 R/W 0x00 SBOXO_HL[7:0]
0x514 R/W 0x00 SBOXO_HL[10:8]
0x515 R/W 0x00 SBOX1_HL[7:0]
0x516 R/W 0x00 SBOX1_HL[10:8]
0x517 R/W 0x00 SBOX2_HL[7:0]
0x518 R/W 0x00 SBOX2_HL[10:8]
0x519 R/W 0x00 SBOX3_HL[7:0]
Ox51A R/W 0x00 SBOX3_HL[10:8]
0x51B R/W 0x00 SBOXO0_HR[7:0]
0x51C R/W 0x00 SBOXO0_HR[10:8]
0x51D R/W 0x00 SBOX1_HR[7:0]
Ox51E R/W 0x00 SBOX1_HR[10:8]
Ox51F R/W 0x00 SBOX2_HR([7:0]
0x520 R/W 0x00 SBOX2_HR[10:8]
0x521 R/W 0x00 SBOX3_HR[7:0]
0x522 R/W 0x00 SBOX3_HR[10:8]
0x523 R/W 0x00 SBOXO0_VT[7:0]
0x524 R/W 0x00 SBOXO0_VT[10:8]
0x525 R/W 0x00 SBOX1_VT[7:0]
0x526 R/W 0x00 SBOX1_VT[10:8]
0x527 R/W 0x00 SBOX2_VT[7:0]
0x528 R/W 0x00 SBOX2_VT[10:8]
0x529 R/W 0x00 SBOX3_VT[7:0]
0x52A R/W 0x00 SBOX3_VT[10:8]
0x52B R/W 0x00 SBOXO0_VB[7:0]
0x52C R/W 0x00 SBOX0_VB[10:8]
0x52D R/W 0x00 SBOX1_VB[7:0]
Ox52E R/W 0x00 SBOX1_VB[10:8]
Ox52F R/W 0x00 SBOX2_VB|[7:0]
0x530 R/W 0x00 SB0OX2_VB[10:8]
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Address R/W Default Description
0x531 R/W 0x00 SBOX3_VBJ[7:0]
0x532 R/W 0x00 SBOX3_VB[10:8]
0x533 R/W 0x00 BBR: Box border R
0x534 R/W 0x00 BBG: Box border G
0x535 R/W 0x00 BBB: Box border B
0x536 R/W 0x00 BPR: Box plane R
0x537 R/W 0x00 BPG: Box plane G
0x538 R/W 0x00 BPB: Box plane B
0x539 R/W 0x00 BAR: Background R
0x53A R/W 0x00 BAG: Background G
0x53B R/W 0x00 BAB: Background B
0x53C R/W 0x00 MOUSEO_HPOS[7:0]
0x53D R/W 0x00 MOUSEO_HPOS[10:8]
0x53E R/W 0x00 MOUSEO_VPOS[7:0]
Ox53F R/W 0x00 MOUSEO_VPO0S[10:8]
0x540 R/W 0x00 MOUSE1_HPOS[7:0]
0x541 R/W 0x00 MOUSE1_HPOS[10:8]
0x542 R/W 0x00 MOUSE1_VPOS[7:0]
0x543 R/W 0x00 MOUSE1_VPO0S[10:8]
0x544 R/W 0x00 [6:4]: MOUSE1_CTRL
[2:0]: MOUSEO_CTRL
0x545 R/W 0x00 BR: mouse background R
0x546 R/W 0x00 BG: mouse background G
0x547 R/W 0x00 BB: mouse background B
0x548 R/W 0x00 FR: mouse foreground R
0x549 R/W 0x00 FG: mouse foreground G
O0x54A R/W 0x00 FB: mouse foreground B
0x54B R/W 0x00 DMODE[1:0]
0x54C R/W 0x00 MOUSE_WR_LOCJ[7:0]
0x54D R/W 0x00 MOUSE_WR_DATA
Ox54E R/W 0x01 MOUSE_REG_UPDATE
Ox54F wo 0x00 MOUSE_WR_EN
0x550 R/W 0x00 MDBOXO_CTRL[7:0]
0x551 R/W 0x00 MDBOX1_CTRL[7:0]
0x552 R/W 0x00 MDBOX2_CTRL[7:0]
0x553 R/W 0x00 MDBOX3_CTRL[7:0]
0x554 R/W 0x00 MDBOX4_CTRL[7:0]
0x555 R/W 0x00 MDBOX5_CTRL[7:0]
0x556 R/W 0x00 MDBOX6_CTRL[7:0]
0x557 R/W 0x00 MDBOX7_CTRL[7:0]
0x558 R/W 0x00 MDBOX8_CTRL[7:0]
0x559 R/W 0x00 MDBOX9_CTRL[7:0]
Ox55A R/W 0x00 MDBOX10_CTRL[7:0]
0x55B R/W 0x00 MDBOX11_CTRL[7:0]
0x55C R/W 0x00 MDBOX12_CTRL[7:0]
0x55D R/W 0x00 MDBOX13_CTRL[7:0]
Ox55E R/W 0x00 MDBOX14_CTRL[7:0]
Ox55F R/W 0x00 MDBOX15_CTRL[7:0]
0x560 R/W 0x00 [7:6]: MDBOX1_V_LINE
[5:4]: MDBOX1_H_LINE
[3:2]: MDBOXO_V_LINE
[1:0]: MDBOXO_H_LINE
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Address R/W Default Description
0x561 R/W 0x00 [7:6]: MDBOX3_V_LINE
[5:4]: MDBOX3_H_LINE
[3:2]: MDBOX2_V_LINE
[1:0]: MDBOX2_H_LINE
0x562 R/W 0x00 [7:6]: MDBOX5_V_LINE
[5:4]: MDBOX5_H_LINE
[3:2]: MDBOX4_V_LINE
[1:0]: MDBOX4_H_LINE
0x563 R/W 0x00 [7:6]: MDBOX7_V_LINE
[5:4]: MDBOX7_H_LINE
[3:2]: MDBOX6_V_LINE
[1:0]: MDBOX6_H_LINE
0x564 R/W 0x00 [7:6]: MDBOX9_V_LINE
[5:4]: MDBOX9_H_LINE
[3:2]: MDBOX8_V_LINE
[1:0]: MDBOX8_H_LINE
0x565 R/W 0x00 [7:6]: MDBOX11_V_LINE
[5:4]: MDBOX11_H_LINE
[3:2]: MDBOX10_V_LINE
[1:0]: MDBOX10_H_LINE
0x566 R/W 0x00 [7:6]: MDBOX13_V_LINE
[5:4]: MDBOX13_H_LINE
[3:2]: MDBOX12_V_LINE
[1:0]: MDBOX12_H_LINE
0x567 R/W 0x00 [7:6]: MDBOX415_V_LINE
[5:4]: MDBOX15_H_LINE
[3:2]: MDBOX14_V_LINE
[1:0]: MDBOX14_H_LINE
0x568 R/W 0x00 MDBOXO_HL[7:0]
0x569 R/W 0x00 MDBOXO_HL[10:8]
Ox56A R/W 0x00 MDBOX1_HL[7:0]
0x56B R/W 0x00 MDBOX1_HL[10:8]
0x56C R/W 0x00 MDBOX2_HL[7:0]
0x56D R/W 0x00 MDBOX2_HL[10:8]
Ox56E R/W 0x00 MDBOX3_HL[7:0]
Ox56F R/W 0x00 MDBOX3_HL[10:8]
0x570 R/W 0x00 MDBOX4_HL[7:0]
0x571 R/W 0x00 MDBOX4_HL[10:8]
0x572 R/W 0x00 MDBOX5_HL[7:0]
0x573 R/W 0x00 MDBOX5_HL[10:8]
0x574 R/W 0x00 MDBOX6_HL[7:0]
0x575 R/W 0x00 MDBOX6_HL[10:8]
0x576 R/W 0x00 MDBOX7_HL[7:0]
0x577 R/W 0x00 MDBOX7_HL[10:8]
0x578 R/W 0x00 MDBOX8_HL[7:0]
0x579 R/W 0x00 MDBOX8_HL[10:8]
Ox57A R/W 0x00 MDBOX9_HL[7:0]
0x57B R/W 0x00 MDBOX9_HL[10:8]
0x57C R/W 0x00 MDBOX10_HL[7:0]
0x57D R/W 0x00 MDBOX10_HL[10:8]
Ox57E R/W 0x00 MDBOX141_HL[7:0]
Ox57F R/W 0x00 MDBOX11_HL[10:8]
0x580 R/W 0x00 MDBOX12_HL[7:0]
0x581 R/W 0x00 MDBOX12_HL[10:8]
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0x582 R/W 0x00 MDBOX13_HL[7:0]
0x583 R/W 0x00 MDBOX13_HL[10:8]
0x584 R/W 0x00 MDBOX14_HL[7:0]
0x585 R/W 0x00 MDBOX14_HL[10:8]
0x586 R/W 0x00 MDBOX15_HL[7:0]
0x587 R/W 0x00 MDBOX15_HL[10:8]
0x588 R/W 0x00 MDBOXO0_VT[7:0]
0x589 R/W 0x00 MDBOXO0_VT[10:8]
0x58A R/W 0x00 MDBOX1_VT[7:0]
0x58B R/W 0x00 MDBOX1_VT[10:8]
0x58C R/W 0x00 MDBOX2_VT[7:0]
0x58D R/W 0x00 MDBOX2_VT[10:8]
Ox58E R/W 0x00 MDBOX3_VT[7:0]
Ox58F R/W 0x00 MDBOX3_VT[10:8]
0x590 R/W 0x00 MDBOX4_VT[7:0]
0x591 R/W 0x00 MDBOX4_VT[10:8]
0x592 R/W 0x00 MDBOX5_VT[7:0]
0x593 R/W 0x00 MDBOX5_VT[10:8]
0x594 R/W 0x00 MDBOX6_VT[7:0]
0x595 R/W 0x00 MDBOX6_VT[10:8]
0x596 R/W 0x00 MDBOX7_VT[7:0]
0x597 R/W 0x00 MDBOX7_VT[10:8]
0x598 R/W 0x00 MDBOX8_VT[7:0]
0x599 R/W 0x00 MDBOXS8_VT[10:8]
Ox59A R/W 0x00 MDBOX9_VT[7:0]
0x59B R/W 0x00 MDBOX9_VT[10:8]
0x59C R/W 0x00 MDBOX10_VT[7:0]
0x59D R/W 0x00 MDBOX10_VT[10:8]
Ox59E R/W 0x00 MDBOX11_VT[7:0]
Ox59F R/W 0x00 MDBOX11_VT[10:8]
Ox5A0 R/W 0x00 MDBOX12_VT[7:0]
Ox5A1 R/W 0x00 MDBOX12_VT[10:8]
Ox5A2 R/W 0x00 MDBOX13_VT[7:0]
Ox5A3 R/W 0x00 MDBOX13_VT[10:8]
Ox5A4 R/W 0x00 MDBOX14_VT[7:0]
Ox5A5 R/W 0x00 MDBOX14_VT[10:8]
Ox5A6 R/W 0x00 MDBOX15_VT[7:0]
Ox5A7 R/W 0x00 MDBOX15_VT[10:8]
Ox5A8 R/W 0x00 MDBOXO0_HS[7:0]
O0x5A9 R/W 0x00 MDBOXO0_HS[10:8]
Ox5AA R/W 0x00 MDBOX1_HS[7:0]
Ox5AB R/W 0x00 MDBOX1_HS[10:8]
Ox5AC R/W 0x00 MDBOX2_HS[7:0]
Ox5AD R/W 0x00 MDBOX2_HS[10:8]
Ox5AE R/W 0x00 MDBOX3_HS[7:0]
Ox5AF R/W 0x00 MDBOX3_HS[10:8]
0x5B0 R/W 0x00 MDBOX4_HS[7:0]
0x5B1 R/W 0x00 MDBOX4_HS[10:8]
0x5B2 R/W 0x00 MDBOX5_HS[7:0]
O0x5B3 R/W 0x00 MDBOX5_HS[10:8]
0x5B4 R/W 0x00 MDBOX6_HS[7:0]
0x5B5 R/W 0x00 MDBOX6_HS[10:8]
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0x5B6 R/W 0x00 MDBOX7_HS[7:0]
Ox5B7 R/W 0x00 MDBOX7_HS[10:8]
0x5B8 R/W 0x00 MDBOXS8_HS[7:0]
0x5B9 R/W 0x00 MDBOX8_HS[10:8]
Ox5BA R/W 0x00 MDBOX9_HS[7:0]
Ox5BB R/W 0x00 MDBOX9_HS[10:8]
0x5BC R/W 0x00 MDBOX10_HS[7:0]
0x5BD R/W 0x00 MDBOX10_HS[10:8]
Ox5BE R/W 0x00 MDBOX11_HS[7:0]
Ox5BF R/W 0x00 MDBOX11_HS[10:8]
0x5C0 R/W 0x00 MDBOX12_HS[7:0]
0x5C1 R/W 0x00 MDBOX12_HS[10:8]
0x5C2 R/W 0x00 MDBOX13_HS[7:0]
0x5C3 R/W 0x00 MDBOX13_HS[10:8]
0x5C4 R/W 0x00 MDBOX14_HS[7:0]
0x5C5 R/W 0x00 MDBOX14_HS[10:8]
0x5C6 R/W 0x00 MDBOX15_HS[7:0]
0x5C7 R/W 0x00 MDBOX15_HS[10:8]
0x5C8 R/W 0x00 MDBOXO0_VS[7:0]
0x5C9 R/W 0x00 MDBOXO0_VS[10:8]
Ox5CA R/W 0x00 MDBOX1_VS[7:0]
Ox5CB R/W 0x00 MDBOX1_VS[10:8]
0x5CC R/W 0x00 MDBOX2_VS[7:0]
0x5CD R/W 0x00 MDBOX2_VS[10:8]
0x5CE R/W 0x00 MDBOX3_VS[7:0]
Ox5CF R/W 0x00 MDBOX3_VS[10:8]
0x5D0 R/W 0x00 MDBOX4_VS[7:0]
0x5D1 R/W 0x00 MDBOX4_VS[10:8]
0x5D2 R/W 0x00 MDBOX5_VS[7:0]
0x5D3 R/W 0x00 MDBOX5_VS[10:8]
0x5D4 R/W 0x00 MDBOX6_VS[7:0]
0x5D5 R/W 0x00 MDBOX6_VS[10:8]
0x5D6 R/W 0x00 MDBOX7_VS[7:0]
0x5D7 R/W 0x00 MDBOX7_VS[10:8]
0x5D8 R/W 0x00 MDBOX8_VS[7:0]
0x5D9 R/W 0x00 MDBOX8_VS[10:8]
Ox5DA R/W 0x00 MDBOX9_VS[7:0]
0x5DB R/W 0x00 MDBOX9_VS[10:8]
0x5DC R/W 0x00 MDBOX10_VS[7:0]
0x5DD R/W 0x00 MDBOX10_VS[10:8]
Ox5DE R/W 0x00 MDBOX11_VS[7:0]
Ox5DF R/W 0x00 MDBOX11_VS[10:8]
Ox5EO R/W 0x00 MDBOX12_VS|[7:0]
Ox5E1 R/W 0x00 MDBOX12_VS[10:8]
Ox5E2 R/W 0x00 MDBOX13_VS[7:0]
Ox5E3 R/W 0x00 MDBOX13_VS[10:8]
Ox5E4 R/W 0x00 MDBOX14_VS[7:0]
Ox5ES5 R/W 0x00 MDBO0X14_VS[10:8]
Ox5E6 R/W 0x00 MDBOX15_VS[7:0]
Ox5E7 R/W 0x00 MDBOX15_VS[10:8]
Ox5E8 R/W OxFF [7:4]: MDBOX1_HCELL

[3:0]: MDBOXO_HCELL
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Ox5E9 R/W OxFF [7:4]: MDBOX3_HCELL
[3:0]: MDBOX2_HCELL
Ox5EA R/W OxFF [7:4]: MDBOX5_HCELL
[3:0]: MDBOX4_HCELL
Ox5EB R/W OxFF [7:4]: MDBOX7_HCELL
[3:0]: MDBOX6_HCELL
Ox5EC R/W OxFF [7:4]: MDBOX9_HCELL
[3:0]: MDBOX8_HCELL
Ox5ED R/W OxFF [7:4]): MDBOX11_HCELL
[3:0]: MDBOX10_HCELL
Ox5EE R/W OxFF [7:4]: MDBOX13_HCELL
[3:0]: MDBOX12_HCELL
OX5EF R/W OxFF [7:4]): MDBOX15_HCELL
[3:0]: MDBOX14_HCELL
Ox5F0 R/W OxBB [7:4]: MDBOX1_VCELL
[3:0]: MDBOXO_VCELL
Ox5F1 R/W OxBB [7:4]): MDBOX3_VCELL
[3:0]: MDBOX2_VCELL
Ox5F2 R/W OxBB [7:4]: MDBOX5_VCELL
[3:0]: MDBOX4_VCELL
Ox5F3 R/W OxBB [7:4]): MDBOX7_VCELL
[3:0]: MDBOX6_VCELL
Ox5F4 R/W OxBB [7:4]: MDBOX9_VCELL
[3:0]: MDBOX8_VCELL
Ox5F5 R/W OxBB [7:4]: MDBOX11_VCELL
[3:0]: MDBOX10_VCELL
Ox5F6 R/W OxBB [7:4]: MDBOX13_VCELL
[3:0]: MDBOX12_VCELL
Ox5F7 R/W OxBB [7:4]: MDBOX15_VCELL
[3:0]: MDBOX14_VCELL
Ox5F8 R/W 0x00 [7:4]: CUR1_HPOS
[3:0]: CURO_HPOS
Ox5F9 R/W 0x00 [7:4]: CUR3_HPOS
[3:0]: CUR2_HPOS
Ox5FA R/W 0x00 [7:4]: CUR5_HPOS
[3:0]: CUR4_HPOS
Ox5FB R/W 0x00 [7:4]: CUR7_HPOS
[3:0]: CUR6_HPOS
Ox5FC R/W 0x00 [7:4]: CUR9_HPOS
[3:0]: CURS_HPOS
Ox5FD R/W 0x00 [7:4]: CUR11_HPOS
[3:0]: CUR10_HPOS
Ox5FE R/W 0x00 [7:4]: CUR13_HPOS
[3:0]: CUR12_HPOS
Ox5FF R/W 0x00 [7:4]: CUR15_HPOS
[3:0]: CUR14_HPOS
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Register
DE-INTERLACE MODE SELECTION REGISTER 1 - 0X400

Bit R/W Default Description
7:4 R/W Ox1 rg_afm_ctl

[7]: debug_alpha, internal use only
[6]: disable_line_conv, internal use only
[5]: disable 32 pulldown
1: Turn off 32 pulldown detection.
0: Turn on 32 pulldown detection.
[4]: disable 22 pulldown
1: Turn off 22 Pulldown detection
0: Turn on 22 pulldown detection.
3 R/W 0 WEAVE_UP_EN: Weave mode up-scaler on/off control

1 = turn on up-scaler
0 = turn off up-scaler
2 R/W 0 rg_di_use_bob

1: Use BOB for 2D de-interlace.
0: Use low angle 2D de-interlace.

1 R/W 0 rg_di_use_3field

1 = use 3 fields for de-interlace
0 = use 5 fields for de-interlace
0 R/W 0 rg_force_2ddi

1 = turn off 3D de-interlace, use 2D de-interlace
O = turn on 3D de-interlace

ERROR BUFFER BASE LOW BYTE REGISTER - 0X401

Bit R/W Default Description
7:0 R/W 0x00 rg_di_err_base [7:0]

Start address of error field buffer allocated in the SDRAM. This number is
in unit of 8 bytes. [23:22] is bank address. (2048 x heightx2) / 8

ERROR BUFFER BASE MIDDLE BYTE REGISTER - 0X402

Bit R/W Default Description
7:0 R/W 0x00 rg_di_err_base [15:8]

Start address of error field buffer allocated in the SDRAM. This number is
in unit of 8 bytes. [23:22] is bank address. (2048 x height x 2) / 8
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ERROR BUFFER BASE HIGH BYTE REGISTER - 0X403

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_di_err_base [23:16]

Start address of error field buffer allocated in the SDRAM. This number is
in unit of 8 bytes. [23:22] is bank address. (2048 x heightx2) / 8

HEIGHT OF ONE FIELD IN BUFFER REGISTER LOW BYTE - 0X404

Bit

R/W

Default

Description

7:0

R/W

OxFO

rg_man_wr_height [7:0]

This number specifies the number of lines in the field. It is half of frame
height.

HEIGHT OF ONE FIELD IN BUFFER REGISTER HIGH BYTE - 0X405

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 rg_man_wr_height [10:8]

This number specifies the number of lines in the field. It is half of frame
height.

WIDTH OF ONE FIELD IN BUFFER REGISTER LOW BYTE - 0X406

Bit

R/W

Default

Description

7:0

R/W

0xDO

rg_man_wr_width [7:0]

This number specifies the number of pixels per line in the buffer.

WIDTH OF ONE FIELD IN BUFFER REGISTER HIGH BYTE - 0X407

Bit R/W Default Description
7:3 R 0x0 Reserved
2:0 R/W 0x2 rg_man_wr_width [10:8]

This number specifies the number of pixels per line in the buffer.

3D DE-INTERLACE DITBO REGISTER - 0X408

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x00 rg_dith0
3D DE-INTERLACE DITB4 REGISTER - 0X409
Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x04 rg_ditb4
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3D DE-INTERLACE DITB8 REGISTER - 0X40A

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x08 rg_dith8

3D DE-INTERLACE DITB12 REGISTER - 0X40B

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x0C rg_ditb12

3D DE-INTERLACE DITB16 REGISTER - 0X40C

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x40 rg_ditb16

3D DE-INTERLACE DITB24 REGISTER - 0X40D

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x40 rg_ditb24

3D DE-INTERLACE DITB32 REGISTER - 0X40E

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x40 rg_dith32

3D DE-INTERLACE DITB48 REGISTER - 0X40F

Bit R/W Default Description
7 R 0x0 Reserved
6:0 R/W 0x40 rg_ditb48

3D DE-INTERLACE AFM_YF02_THD REGISTER - 0X410

Bit R/W Default Description
7:0 R/W 0x30 rg_afm_yf02_thd

3D DE-INTERLACE AFM_YF02_H_THD REGISTER - 0X411

Bit R/W Default Description
7.0 R/W 0x68 rg_afm_yf02_h_thd

3D DE-INTERLACE AFM_YFO01_THD REGISTER - 0X412

Bit R/W Default Description
7:0 R/W 0x08 rg_afm_yfO1_thd

3D DE-INTERLACE AFM_YFO1_H_THD REGISTER - 0X413
Bit | R/W | Default | Description
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| 70 |

R/W

| ox80

| rg_afm_yf01_h_thd

3D DE-INTERLACE 32 CAPTION THRESHOLD REGISTER - 0X414

Bit R/W Default Description
7:0 R/W 0x01 rg_32_caption_thd
UP-SCALE CONTROL REGISTER - 0X415
Bit R/W Default Description
74 R/W 0x0 rg_upsi_vsharp_gain
There is a sharpener before upscaler. This register controls the
sharpening weighting.
3:2 R/W 0x0 Reserved
1 R/W 0x0 rg_upsi_vlimit_on
1 = remove overshoot
0 = turn off overshoot removal
0 R/W 0x0 rg_disable_man_disp
1 = black out the panel
0 = normal operation

UP-SCALE BACKGROUND COLOR - 0X416

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_BGcolor

The background color used when there is no valid data in the main

stream. This is also the color used in the border of the video window. The

color is specified as 2 bit Y, 3 bit Cb, 2 bit Cr

UP-SCALE HORIZONTAL FACTOR LOW BYTE REGISTER - 0X417

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsl_hscale [7:0]

When rg_ups1_hscale == 0x1000, the horizontal scaling factor is 1.
When rg_ups1_hscale is any number smaller than 0x1000, the main
path picture is up scaled horizontally.

When rg_ups1_hscale Is larger than 0x1000, the main video window is
down scaled horizontally. The down scaling has to be less than 0x2000
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UP-SCALE HORIZONTAL FACTOR HIGH BYTE REGISTER - 0X418

Bit R/W Default Description
75 R 0x0 Reserved
4:.0 R/W 0x10 rg_upsi_hscale [12:8]

When rg_ups1_hscale == 0x1000, the horizontal scaling factor is 1.
When rg_ups1_hscale is any number smaller than 0x1000, the main
path picture is up scaled horizontally.

When rg_ups1_hscale Is greater than 0x1000, the main video window is
down scaled horizontally. The down scaling has to be less than 0x2000

UP-SCALE VERTICAL FACTOR LOW BYTE REGISTER - 0X419

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsi_vscale [7:0]

When rg_ups1_vscale == 0x400, the vertical scaling factor is 1

When rg_ups1_vscale is any number smaller than 0x400, the main path
picture is up scaled vertically.

When rg_ups1_vscale is any number greater than 0x400, the main path
picture is down scaled vertically The downscaling has to be less than
0x500

UP-SCALE VERTICAL FACTOR HIGH BYTE REGISTER - 0X41A

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W Ox4 rg_upsi_vscale [10:8]

When rg_ups1_vscale == 0x400, the vertical scaling factor is 1

When rg_upsi1_vscale is any number smaller than 0x400, the main path
picture is up scaled vertically.

When rg_ups1_vscale is any number greater than 0x400, the main path
picture is down scaled vertically The downscaling has to be less than
0x500

UP-SCALE HORIZONTAL START LOW BYTE REGISTER - 0X41B

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsi_Xst [7:0]

Main Video Window Horizontal Starting location, unit is pixel

UP-SCALE HORIZONTAL START HIGH BYTE REGISTER - 0X41C

Bit R/W Default Description
73 R 0x0 Reserved
2:0 R/W 0x0 rg_upsi_Xst [10:8]

Main Video Window Horizontal Starting location, unit is pixel
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UP-SCALE VERTICAL START LOW BYTE REGISTER - 0X41D

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsi_Yst [7:0]

Main Video Window Vertical Starting location, unit is line

UP-SCALE VERTICAL START HIGH BYTE REGISTER - 0X41E

Bit R/W Default Description
73 R 0x0 Reserved
2:0 R/W 0x0 rg_upsl_Yst [10:8]

Main Video Window Vertical Starting location, unit is line

UP-SCALE OUTPUT WIDTH LOW BYTE REGISTER - 0X41F

Bit

R/W

Default

Description

7:0

R/W

0xDO

rg_upsi_Xmax [7:0]

Main Video Window width after scaling, unit is pixel

UP-SCALE OUTPUT WIDTH HIGH BYTE REGISTER - 0X420

Bit R/W Default Description
7:3 R 0x0 Reserved
2:.0 R/W 0x2 rg_upsi_Xmax [10:8]

Main Video Window width after scaling, unit is pixel

UP-SCALE OUTPUT HEIGHT LOW BYTE REGISTER - 0X421

Bit

R/W

Default

Description

7:0

R/W

OxEO

rg_upsl_Ymax [7:0]

Main Video Window height after scaling, unit is line

UP-SCALE OUTPUT HEIGHT HIGH BYTE REGISTER - 0X422

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W Ox1 rg_upsi_Ymax [10:8]

Main Video Window height after scaling, unit is line
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UP-SCALE X BOUNDARY WIDTH REGISTER - 0X423

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsi_Xoff

Main Video Window horizontal colored boundary width.

When the panorama / Water glass mode is on, this offset specifies the
width of the band at two side of the picture that will be scaled into
panorama / water glass

UP-SCALE Y BOUNDARY WIDTH REGISTER - 0X424

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsl_Yoff

Main Video Window vertical colored boundary width.

UP-SCALE PANORAMA / WATER GLASS CONTROL REGISTER - 0X425

Bit R/W Default Description
7 R/W 0x0 rg_upsi_panorama
1 = Enable Panorama / Water glass scaling.
0 = Disable Panorama / Water glass scaling
6 R/W 0x0 rg_upsi_hs_type
0 = Concave (Panorama)
1 = Convex (Water Glass)
5:4 R/W 0x0 rg_upsi_hs_step
When Panorama / Water glass is on, the scaling factor
increased/decreased every N pixels at the input side.
O:N=1,1:N=2,2:N=4,3:N=8.
3.0 R/W 0x0 rg_upsi_hs_inc

The scaling factor change between steps of input pixels as specified in bit

5:4. This change is added/subtracted from the scaling factor of the
previous step closer to the center.

UP-SCALE HORIZONTAL CENTER SCALE FACTOR LOW BYTE REGISTER - 0X426

Bit

R/W

Default

Description

7:0

R/W

0x00

rg_upsi_hs_center [7:0]

The scaling factor at the center portion. When panorama/water glass
mode is on, the horizontal scaling factor rg_ups1_hscale is not used.
Instead, rg_ups1_hs_center is used for the center portion.
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UP-SCALE HORIZONTAL CENTER SCALE FACTOR HIGH BYTE REGISTER - 0X427

Bit R/W Default Description
75 R 0x00 Reserved
4:.0 R/W 0x00 rg_upsi_hs_center [12:8]

The scaling factor at the center portion. When panorama/water glass
mode is on, the horizontal scaling factor rg_ups1_hscale is not used.
Instead, rg_ups1_hs_center is used for the center portion.

2D DE-INTERLACE CONTROL REGISTER - 0X428

Bit R/W Default Description
7:0 R/W 0x00 rg_2ddi_ctl

2D DE-INTERLACE THRESHOLD 1 REGISTER - 0X429
Bit R/W Default Description
7:0 R/W 0x28 rg_2ddi_thd1

2D DE-INTERLACE THRESHOLD 2 REGISTER - 0X42A
Bit R/W Default Description
7:0 R/W Ox1E rg_2ddi_thd2

2D DE-INTERLACE THRESHOLD 3 REGISTER - 0X42B
Bit R/W Default Description
7:0 R/W 0x28 rg_2ddi_thd3

2D DE-INTERLACE THRESHOLD 4 REGISTER - 0X42C
Bit R/W Default Description
7:0 R/W 0x28 rg_2ddi_thd4

2D DE-INTERLACE THRESHOLD 5 REGISTER - 0X42D
Bit R/W Default Description
7:0 R/W 0x24 rg_2ddi_thd5

2D DE-INTERLACE THRESHOLD 6 REGISTER - 0X42E
Bit R/W Default Description
7:0 R/W Ox6F rg_2ddi_thd6

3D DE-INTERLACE CONTROL REGISTER - 0X42F
Bit R/W Default Description
7:0 R/W 0x00 rg_3ddi_ctl
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3D DE-INTERLACE THRESHOLD 1 REGISTER - 0X430

Bit R/W Default Description
7.0 R/W Ox0A rg_3ddi_thd1
3D DE-INTERLACE THRESHOLD 2 REGISTER - 0X431
Bit R/W Default Description
7.0 R/W 0x95 rg_3ddi_thd2
UPSCALER OPTION REGISTER - 0X432
Bit R/W Default Description
72 R 0 Reserved
1 R/W (0] Ups1_dbg[1]
Vertical upscale parameter select
0 R/W 0 Ups1_dbg[0]

Horizontal upscale parameter select

SINGLE BOX 4 TO 7 REGISTER - 0X440 TO 0X46B
Single box 4 to 7 are same as single box O to 3. Please refer to register 0x50C 0x538

MOUSE BASE ADDRESS LOW BYTE REGISTER - 0X46C

Bit

R/W

Default

Description

7:0

R/W

0x00

MOUSE_BASE_ADDR[7:0]

There are 16 mouse shape can be written to SDRAM. This is address for
the first mouse. All mouse data is continuous. This address is 8 bytes
unit.

MOUSE BASE ADDRESS MIDDLE BYTE REGISTER - 0X46D

Bit

R/W

Default

Description

7:0

R/W

0x00

MOUSE_BASE_ADDR[15:8]

There are 16 mouse shape can be written to SDRAM. This is address for
the first mouse. All mouse data is continuous. This address is 8 bytes
unit.

MOUSE BASE ADDRESS HIGH BYTE REGISTER - 0X46E

Bit

R/W

Default

Description

7:0

R/W

0x00

MOUSE_BASE_ADDR[23:16]

There are 16 mouse shape can be written to SDRAM. This is address for
the first mouse. All mouse data is continuous. This address is 8 bytes
unit.
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MOUSE UPDATE ENABLE REGISTER - 0X46F

Bit R/W Default Description
71 R 0 Reserved
0 R/W 0 MOUSE_UPDATE_EN

Set this bit to high, hardware will automatically load mouse data from
SDRAM to local SRAM. This bit will be clear when load is done.

MOUSE INDEX REGISTER - 0X470

Bit R/W Default Description
75 R (0] Reserved
4 R/W 0 MOUSE_BUF: This bit select which buffer will be updated.
0O: first mouse buffer
1: second mouse buffer
3:0 R/W 0 MOUSE_INDEX[3:0]

This register set which mouse shape will be loaded from SDRAM. Up to
16 mouse shapes can be saved in SDRAM. If user wants more than 16
mouse shape, user can set different mouse base address.

WINDOW 32 VERTICAL POSITION REGISTER LOW BYTE - 0X472

Bit

R/W

Default

Description

7:0

R/W

0

VPOS_32[7:0]

Window 32 vertical position. This window will show memory content
instead of video. It can be used for LOGO display. 1 line unit.

WINDOW 32 HORIZO

NTAL POSITION REGISTER LOW BYTE - 0X473

Bit

R/W

Default

Description

7:0

R/W

(0]

HPOS_32[7:0]

Window 32 horizontal position. This window will show memory content
instead of video. It can be used for LOGO display. 4 pixels unit.

WINDOW 32 VERTICAL SIZE REGISTER LOW BYTE - 0X474

Bit

R/W

Default

Description

7:0

R/W

(0]

VSIZE_32[7:0]

Window 32 vertical size. This window will show memory content instead
of video. It can be used for LOGO display. 1 line unit.
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WINDOW 32 HORIZONTAL SIZE REGISTER LOW BYTE - 0X475

Bit

R/W

Default

Description

7:0

R/W

0

HSIZE_32[7:0]

Window 32 horizontal size. This window will show memory content
instead of video. It can be used for LOGO display. 4 pixels unit.

WINDOW 32 VERTICAL AND HORIZONTAL POSITION REGISTER HIGH BYTE - 0X476

Bit R/W Default Description

7:6 R (0] Reserved

5:4 R/W (0] HPOS_32[9:8]
Window 32 horizontal position. This window will show memory content
instead of video. It can be used for LOGO display. 4 pixels unit.

3:0 R/W 0 VPOS_32[11:8]

Window 32 vertical position. This window will show memory content
instead of video. It can be used for LOGO display. 1 line unit.

WINDOW 32 VERTICAL AND HORIZONTAL SIZE REGISTER HIGH BYTE - 0X477

Bit R/W Default Description
75 R 0 Reserved
4 R/W 0 HSIZE_32[8]
Window 32 horizontal size. This window will show memory content
instead of video. It can be used for LOGO display. 4 pixels unit.
2:0 R/W 0 VSIZE_32[10:8]

Window 32 vertical size. This window will show memory content instead
of video. It can be used for LOGO display. 1 line unit.

Register 0x478 to 0x47D are for dual monitor window 32.

WINDOW 32 ENABLE REGISTER - 0X47E

Bit R/W Default Description
7:2 R (] Reserved
1 R/W 0 CH32_BND_EN
Window 32 boundary enable
0 R/W 0 CH32_EN
Window 32 DRAM data display enable

Register 0x47F is for dual monitor window 32.
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DISPLAY MISC. CONTROL REGISTER - 0X480

Bit R/W Default Description
7 R/W 1 OUT_DIS

Output disable. If set to high, VGA output will have all signals low.
6 R/W (0] MDBOX_POS_SEL

Motion box position selection. If set to high, motion box position is
automatically set to channel position

5 R/W 0 Reserved
4 R/W 0 BND_EN

Channel boundary enable. Only enabled channel has boundary.
3 R/W 0 COLBAR_EN

Color bar enable. Output is color bar instead of live video.
2 R/W 0 SWITCH_EN

Switch to SDRAM contents if channel is disabled. If this bit is set to low,
disabled channel will show background. If this bit is set to high,
background is not shown. The contents in SDRAM will shows up. This is
used for debug

1 R/W 0 HS_POL: Horizontal sync polarity

1: positive
0: negative
0 R/W 0 VS_POL: Vertical sync polarity

1: positive
0: negative

VERTICAL SYNC DELAY AND BOUNDARY WIDTH REGISTER - 0X481

Bit R/W Default Description
74 R/W 0x02 BND_WIDTH

Boundary width. Unit is pixel.
3:0 R/W OxOF VSDEL

Vertical sync delay cycle after horizontal sync

BOUNDRARY RED COLOR INTENSITY REGISTER - 0X482

Bit R/W Default Description
7:0 R/W OxFF BND_R[7:0]

Boundary red color.
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BOUNDRARY GREEN COLOR INTENSITY REGISTER - 0X483

Bit R/W Default Description
7:0 R/W OxFF BND_G[7:0]
Boundary green color.
BOUNDRARY BLUE COLOR INTENSITY REGISTER - 0X484
Bit R/W Default Description
7:0 R/W OxFF BND_B[7:0]

Boundary blue color.

HORIZONTAL UPSCALE FACTOR LOW BYTE REGISTER - 0X485

Bit

R/W

Default

Description

7:0

R/W

0x00

POS_HSCALE[7:0]

Channel position information upscale factor. 0xX1000 means no upscale.
Value more than 0x1000 means upscale. If image is upscaled, this
register must be set correctly.

HORIZONTAL UPSCALE FACTOR HIGH BYTE REGISTER - 0X486

Bit

R/W

Default

Description

7:0

R/W

0x10

POS_HSCALE[15:8]

Channel position information upscale factor. 0Ox1000 means no upscale.
Value more than 0x1000 means upscale. If image is upscaled, this
register must be set correctly.

VERTICAL UPSCALE FACTOR LOW BYTE REGISTER - 0X487

Bit

R/W

Default

Description

7:0

R/W

0x00

POS_VSCALE[7:0]

Channel position information upscale factor. 0xX1000 means no upscale.
Value more than 0x1000 means upscale. If image is upscaled, this
register must be set correctly.

VERTICAL UPSCALE FACTOR HIGH BYTE REGISTER - 0X488

Bit

R/W

Default

Description

7:0

R/W

0x10

POS_VSCALE[15:8]

Channel position information upscale factor. 0x1000 means no upscale.
Value more than 0x1000 means upscale. If image is upscaled, this
register must be set correctly.
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POSITION UPSCALE ENABLE REGISTER - 0X489

Bit R/W Default Description
71 R 0 Reserved
0 R/W 0 POS_UPS_EN

Use upscaled position information if this bit set to high.

OSD BLINK RATE REGISTER - 0X48A

Bit R/W Default Description
7:2 R 0 Reserved
1.0 R/W 0x00 OSD_BLINK_TIME:  OSD blinking frequency control

00: blinking on each 32 frames
01: blinking on each 16 frames
10: blinking on each 8 frames
11: blinking on each 4 frames

MOTION BOX CURSOR VERTICAL POSITION REGISTER - 0X48B

Bit R/W Default Description
7:4 R/W 0 CUR1_VPOS[3:0]

Channel 1 Cursor Vertical Position
3.0 R/W 0 CURO_VPOS[3:0]

Channel O Cursor Vertical Position

Similar registers are assigned to control channel 2 to 16 using register 0Ox48C - 0x492 respectively.

MOTION BOX OUT BOUNDARY RED COLOR REGISTER - 0X493

Bit

R/W

Default

Description

7:0

R/W

()

MDBOX_OBRI[7:0]

Red color for motion box out boundary

MOTION BOX OUT BOUNDARY GREEN COLOR REGISTER - 0X494

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_OBG[7:0]

Green color for motion box out boundary

MOTION BOX OUT BOUNDARY BLUE COLOR REGISTER - 0X495

Bit

R/W

Default

Description

7:0

R/W

o

MDBOX_0BB[7:0]

Blue color for motion box out boundary
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MOTION BOX INNER BOUNDARY RED COLOR REGISTER - 0X496

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_IBR[7:0]

Red color for motion box Inner boundary

MOTION BOX INNER BOUNDARY GREEN COLOR REGISTER - 0X497

Bit

R/W

Default

Description

7:0

R/W

o

MDBOX_IBG[7:0]

Green color for motion box Inner boundary

MOTION BOX INNER BOUNDARY BLUE COLOR REGISTER - 0X498

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_IBBJ[7:0]

Blue color for motion box Inner boundary

MOTION BOX MASK RED COLOR REGISTER - 0X499

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_MSKR[7:0]

Red color for motion box mask area

MOTION BOX MASK GREEN COLOR REGISTER - 0X49A

Bit

R/W

Default

Description

7:0

R/W

(0]

MDBOX_MSKG[7:0]

Green color for motion box mask area

MOTION BOX MASK BLUE COLOR REGISTER - 0X49B

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_MSKB[7:0]

Blue color for motion box mask area

MOTION BOX PLANE RED COLOR REGISTER - 0X49C

Bit

R/W

Default

Description

7:0

R/W

o

MDBOX_PR[7:0]

Red color for motion box plane area
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MOTION BOX PLANE GREEN COLOR REGISTER - 0X49D

Bit

R/W

Default

Description

7:0

R/W

0

MDBOX_PG[7:0]

Green color for motion box plane area

MOTION BOX PLANE BLUE COLOR REGISTER - 0X49E

Bit

R/W

Default

Description

7:0

R/W

o

MDBOX_PB[7:0]

Blue color for motion box plane area

HORIZONTAL START LOW BYTE REGISTER - 0X4A0

Bit

R/W

Default

Description

7:0

R/W

0

HSTART[7:0]

Horizontal start in SDARM for read out. Unit is 4 pixels

HORIZONTAL START HIGH BYTE REGISTER - 0X4A1

Bit R/W Default Description
7:2 RO - Reserved
1:0 R/W 0 HSTART[9:8]

Horizontal start in SDARM for read out. Unit is 4 pixels

VERTICAL START LOW BYTE REGISTER - 0X4A2

Bit

R/W

Default

Description

7:0

R/W

()

VSTART[7:0]

Vertical start in SDARM for read out. Unit is 1 line.

VERTICAL START HIGH BYTE REGISTER - 0X4A3

Bit R/W Default Description

74 RO - Reserved

3:.0 R/W 0 VSTART[11:8]

Vertical start in SDARM for read out. Unit is 1 line.

Bit R/W Default Description

7:0 R/W OxFF
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VERTICAL TOTAL ADJUST MODE REGISTER - 0X4A5

Bit R/W Default Description
7:3 RO -

2 R/W 0x00

1 R/W 0

0 R/W 0

VERTICAL TOTAL FROM INPUT VIDEO LOW BYTE REGISTER - 0X4A6

Bit

R/W

Default

Description

7:0

RO

NEW_VTT_RGBWI7:0]

It is calculated from input video. The number is for two fields.

VERTICAL TOTAL FROM INPUT VID

EO HIGH BYTE REGISTER - 0X4A7

Bit R/W Default Description
74 RO - Reserved
3:0 RO - NEW_VTT_RGBW[11:8]
It is calculated from input video. The number is for two fields.
VERTICAL TOTAL AFTER ADJUSTMENT BYTE REGISTER - 0X4A8
Bit R/W Default Description
7.0 RO - NEW_VTT[7:0]

It is new VTT which is used in output timing. The number is for one field.

VERTICAL TOTAL AFTER ADJUSTMENT HIGH REGISTER - 0X4A9

Bit R/W Default Description
73 RO - Reserved
2:0 RO - NEW_VTT[10:8]

It is new VTT which is used in output timing. The number is for one field.

FN7883 Rev. 2.00

June 4, 2013

RENESAS

Page 163 of 635



TW2880C

BOUNDARY ENABLE REGISTER - 0X4AA

Bit R/W Default Description
7:4 R/W OxF BND_EN_1[3:0]: Boundary Enable for Channel 1
[O]: left side boundary enable
[1]: right side boundary enable
[2]: top side boundary enable
[3]: bottom side boundary enable
3.0 R/W OxF BND_EN_0[3:0]: Boundary Enable for Channel O

[O]: left side boundary enable

[1]: right side boundary enable
[2]: top side boundary enable

[3]: bottom side boundary enable

Similar register 0x4AB - 0X4B3 are assigned to control channel 12 - 19 respectively.

PS2 MOUSE CONTROL REGISTER - 0X4B4

Bit R/W Default Description
70 R/W OxFF PS2CON[7:0]
[0]: 1 = PS2 enable
[1]: 1 = Data write enable
[3:2]: MaxByte
[7:4]: MaxNoSig
PS2 MOUSE WRITE DATA REGISTER - 0X4B5
Bit R/W Default Description
7.0 R/W OxFF PS2DATA_IN

The data written to PS2 mouse

PS2 MOUSE WRITE DATA REGISTER 1- 0X4B6

Bit

R/W

Default

Description

7:0

R/W

PS2DATA_OUT|[7:0]

The data read from PS2 mouse

PS2 MOUSE WRITE DATA REGISTER 2- 0X4B7

Bit

R/W

Default

Description

7:0

R/W

PS2DATA_OUT[15:8]

The data read from PS2 mouse

PS2 MOUSE WRITE DATA REGISTER 3- 0X4B8

Bit

R/W

Default

Description

7:0

R/W

PS2DATA_OUT[23:16]

The data read from PS2 mouse
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PS2 MOUSE WRITE DATA REGISTER 4- 0X4B9

Bit

R/W

Default

Description

7:0

R/W

PS2DATA_OUT[31:24]

The data read from PS2 mouse

PS2 INTERRUPT REGISTER- 0X4BA

Bit R/W Default Description
71 RO - Reserved
0 R/W - PS2_INT_REG

1 = PS2 interrupt. Clear by write

EXTERNAL OSD CONTROL REGISTER- 0X4BB

Bit R/W Default Description
75 RO - Reserved
4 R/W 0 EOSD_SEL
0: select external OSD
1: select internal pure color
3 R/W 0 EOSD_EN
1 = External OSD enable
2 R/W 0 EOSD_MODE
0: ex_osd_en high active
1: ex_osd_en low active
1 R/W 0 EOSD_EN_DIS
0: use ex_osd_en
1: always enable, no transparent
0 R/W 0 EOSD_ALPHA_EN
1 = External OSD alpha blending enable

EXTERNAL OSD ALPHA REGISTER- 0X4BC

Bit R/W Default Description
74 RO - Reserved
3:0 R/W 0 EOSD_ALPHA

Alpha blending alpha number for external OSD layer.

The output image will be: Video_data * alpha + eosd_data * (1 - alpha).

Here alpha = OSD_ALPHA / 16. Maximum is 15.

EXTERNAL OSD COLOR R REGISTER- 0X4BD

Bit

R/W

Default

Description

7:0

R/W

0

EOSD_R

Red Color for external OSD. It is used when EOSD_SEL is set to high.
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EXTERNAL OSD COLOR G REGISTER- 0X4BE

Bit

R/W

Default

Description

7:0

R/W

0

EOSD_G

Green Color for external OSD. It is used when EOSD_SEL is set to high.

EXTERNAL OSD COLOR B REGISTER- 0X4BF

Bit

R/W

Default

Description

7:0

R/W

o

EOSD_B

Blue Color for external OSD. It is used when EOSD_SEL is set to high.

INTERRUPT MASK REGISTER- 0X4C0

Bit R/W Default Description
74 RO - Reserved
3 RW 1 INT_MASK_OSG_VBLANK
1 = 0SG vblank interrupt mask enable
2 R/W 1 INT_MASK_PS2
1 = PS2 interrupt mask enable
1 R/W 1 INT_MASK_OSG_BUSY
1 = 0SG busy interrupt mask enable
0 R/W 1 INT_MASK_OSG_WAIT

1 = 0SG wait interrupt mask enable

INTERRUPT STATUS REGISTER- 0X4C1

Bit R/W Default Description
74 RO - Reserved
3 RO - INT_OSG_VBLANK
1 = OSG vertial blank toggle interrupt, write clear
2 RO - INT_PS2
1 = PS2 interrupt, write clear
1 RO - INT_OSG_BUSY
1 = 0SG busy interrupt, write clear
(] RO - INT_OSG_WAIT
1 = 0SG wait interrupt, write clear. When OSG write buffer (1KB) is
almost empty, interrupt will be high.
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FRAME RATE CONTROL DEBUG REGISTER- 0X4C2

Bit R/W Default Description
7 R/W (0] rd_buf_id_toggle

1: read buffer ID always toggle between odd and even
0: odd or even can be repeat
6 R/W 0 Rd_buf_inc

1: read buffer ID free running
0O: increase read buffer ID according to write buffer ID
5 R/W 0 WR_PAGE_EN

Manual set write page enable, 1 = enable
4 R/W o RD_PAGE_EN

Manual set read page enable
3:2 R/W 0 WR_PAGE

Used in manual mode
1.0 R/W 0 RD_PAGE

Used in manual mode

MISC CONTROL REGISTER - 0X4C3

Bit R/W Default Description
75 R/W 3 WR_BUF_OFST

This register should be set to 3.
4 R/W o INTERLACE_DBG

Interlaced mode debugging use.
3 R/W (] VTT_INV

It is used in interlaced mode, it should be set to O
2 R/W 0 EVEN_REPEAT

0: repeat odd or even when needed
1: repeat even only
1 R/W (] DMON_VS_EN

0: not use dual monitor vsync

1: use dual monitor vsync. This is used when main display data goes to
dual monitor display.

(] R/W 0 INTERLACE

0: progressive mode
1: interlaced mode
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BOUNDARY ENABLE REGISTER 2 - 0X4C4

Bit R/W Default Description
7:4 R/W OxF BND_EN_21[3:0]: Boundary Enable for Channel 21
[O]: left side boundary enable
[1]: right side boundary enable
[2]: top side boundary enable
[3]: bottom side boundary enable
3.0 R/W OxF BND_EN_20[3:0]: Boundary Enable for Channel 20

[O]: left side boundary enable

[1]: right side boundary enable
[2]: top side boundary enable

[3]: bottom side boundary enable

Similar register 0x4C5 - 0X4C9 are assigned to control channel 22 - 31 respectively.

IMAGE CONTROL REGISTER - 0X4CE

Bit R/W Default Description
7 RO - Reserved
6 R/W 0 OSD_CH_EN_SEL: Simple OSD channel enable select
0: use rgb_interface channel enable
1: use another register set, [0x4F0] to [0x4F3]
5 R/W 0 NOVID_SWITCH_EN
In normal case, this bit set to 0. No video color will show up. If this bit set
to 1, SDRAM data will show up.
4 R/W 0 BND_CH_EN_SEL: Boundary channel enable select.
0: use rgb_interface channel enable
1: use another register set, [0x4F0] to [0x4F3]
3 R/W 1 PEAK_C_DUP: In peak module, Cb/Cr using average or using duplicate
data
0: average
1: duplicate
2 R/W (] GAIN_EN: 1 = RGB digital gain enable
1 R/W (] PEAK_EN: 1 = Peak enable
(] R (] Reserved
PEAK CONTROL REGISTER - 0X4DO
Bit R/W Default Description
7 RO - Reserved
6 R/W 0 PEAK_HD_EN
1 = enable
5 R/W 1 PEAK_V_EN
Peak vertical enable, 1 = enable
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Bit R/W Default Description
4 R/W 1 PEAK_H_EN
Peak horizontal enable, 1 = enable
3:2 RO - Reserved
1 R/W PEAK_DIS_V_CON2, 1 = disable
o R/W PEAK_DIS_V_CON1, 1 = disable

DIGITAL R GAIN REGISTER - 0X4DA

Bit

R/W

Default

Description

7:0

R/W

0x40

R_GAIN: R digital gain. 0x40 is no gain. More than 0x40 means gain
more than 1.

DIGITAL G GAIN REGISTER - 0X4DB

Bit

R/W

Default

Description

7:0

R/W

0x40

G_GAIN: G digital gain. 0x40 is no gain. More than 0x40 means gain
more than 1.

DIGITAL B GAIN REGISTER - 0X4DC

Bit R/W Default Description
7:0 R/W 0x40 B_GAIN: B digital gain. 0x40 is no gain. More than 0x40 means gain
more than 1.
R OFFSET REGISTER - 0X4DD
Bit R/W Default Description
70 R/W 0x00 R_OFST[7:0]
R offset. Rout = Rin * R_GAIN + R_OFST. This value is 2's complement
value. R_OFST can be negative data.
G OFFSET REGISTER - 0X4DE
Bit R/W Default Description
7.0 R/W 0x00 G_OFST[7:0]
G offset. Rout = Rin * R_GAIN + R_OFST. This value is 2’s complement
value. R_OFST can be negative data.
B OFFSET REGISTER - 0X4DF
Bit R/W Default Description
7.0 R/W 0x00 B_OFST[7:0]

B offset. Rout = Rin * R_GAIN + R_OFST. This value is 2’s complement
value. R_OFST can be negative data.

FN7883 Rev. 2.00
June 4, 2013

RENESAS

Page 169 of 635



TW2880C

BOUNDARY CHANNEL ENABLE REGISTER 1 - 0X4F0

Bit

R/W

Default

Description

7:0

RW

0

BND_CH_EN[7:0]: Control channel 7 - 0

Boundary channel enable. This register is only used when
BND_CH_EN_SEL is high. This is only used when user want to show
boundary when channel is not enable.

BOUNDARY CHANNEL ENABLE REGISTER 2 - 0X4F1

Bit

R/W

Default

Description

7:0

RW

o

BND_CH_EN[15:8]: Control live channel 15 - 8

Boundary channel enable. This register is only used when
BND_CH_EN_SEL is high. This is only used when user want to show
boundary when channel is not enable.

BOUNDARY CHANNEL ENABLE REGISTER 3 - 0X4F2

Bit

R/W

Default

Description

7:0

RW

0

BND_CH_EN[23:16]: Control live channel 23 - 16

Boundary channel enable. This register is only used when
BND_CH_EN_SEL is high. This is only used when user want to show
boundary when channel is not enable.

BOUNDARY CHANNEL ENABLE REGISTER 4 - 0X4F3

Bit

R/W

Default

Description

7:0

RW

0

BND_CH_EN[31:24]: Control live channel 31 - 24

Boundary channel enable. This register is only used when
BND_CH_EN_SEL is high. This is only used when user want to show
boundary when channel is not enable.

FRAME RATE CONTROL ENABLE REGISTER 1 - 0X4F4

Bit

R/W

Default

Description

7:0

RW

OxFF

FRSC_CH_EN[7:0]: Control live channel 7 -0

This register and the next three forms a group. These 32 bits will

determine which channel are included in the frame rate control decision.

This is only for debugging purpose.
included.

In default, all channels will be

FRAME RATE CONTROL ENABLE REGISTER 2 - 0X4F5

Bit

R/W

Default

Description

7:0

RW

OxFF

FRSC_CH_EN[15:8]: Control live channel 15 - 8

FRAME RATE CONTROL ENABLE REGISTER 3 - 0X4F6

Bit

R/W

Default

Description

7:0

RW

OxFF

FRSC_CH_EN[23:16]: Control PB channel 7 - 0
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FRAME RATE CONTROL ENABLE REGISTER 4 - 0X4F7

Bit

R/W

Default

Description

7:0

RW

OxFF

FRSC_CH_EN[31:24]: Control PB channel 15 -8

RED COLOR FOR NO VIDEO CHANNEL - 0X4F8

Bit

R/W

Default

Description

7:0

RW

0

NOVID_R

This color will show up when the channel boundary is enable, but channel
has no video.

GREEN COLOR FOR NO VIDEO CHANNEL - 0X4F9

Bit

R/W

Default

Description

7:0

RW

0

NOVID_G

This color will show up when the channel boundary is enable, but channel
has no video.

BLUE COLOR FOR NO VIDEO CHANNEL - 0X4FA

Bit

R/W

Default

Description

7:0

RW

OxFF

NOvIiD_B

This color will show up when the channel boundary is enable, but channel
has no video.

HORIZONTAL TOTAL REGISTER 1 - 0X500

Bit

R/W

Default

Description

7:0

R/W

Ox2F

HTT[7:0]

Pixel count of one horizontal line including blanking. This value should
minus 1 by real horizontal total. In interlace mode, if down scaler and TV
encoder is used, the vclk is set to 108MHz, so HTT will be set to
4*1716-1=6863

HORIZONTAL TOTAL REGISTER 2 - 0X501

Bit R/W Default Description
7:4 R - Reserved
3.0 R/W 0x07 HTT[12:8]

Pixel count of one horizontal line including blanking. This value should
minus 1 by real horizontal total. In interlace mode, if down scaler and TV
encoder is used, the vclk is set to 108MHz, so HTT will be set to
4*1716-1=6863
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VERTICAL TOTAL REGISTER 1 - 0X502

Bit

R/W

Default

Description

7:0

R/W

0x37

VTT[7:0]

Line count of one display frame including blanking. This value should
minus 1 by real vertical total. In interlace mode, this value is set to lines
of odd filed. Even field is this value plus 1.

VERTICAL TOTAL REGISTER 2 - 0X503

Bit R/W Default Description
73 R - Reserved
2:0 R/W 0x04 VTT[10:8]

Line count of one display frame including blanking. This value should
minus 1 by real vertical total. In interlace mode, this value is set to lines
of odd filed. Even field is this value plus 1.

HORIZONTAL DISPLAY END REGISTER 1 - 0X504

Bit

R/W

Default

Description

7:0

R/W

Ox8F

HDE[7:0]

Active display pixel count of one horizontal line. This value should minus
1 by real value.

HORIZONTAL DISPLAY END REGISTER 2 - 0X505

Bit R/W Default Description
7 R/W 0 PHSYNC[9]

6:4 R - Reserved

3:0 R/W 0x06 HDE[10:8]

Active display pixel count of one horizontal line. This value should minus
1 by real value.

VERTICAL DISPLAY END REGISTER 1 - 0X506

Bit

R/W

Default

Description

7:0

R/W

0x19

VDE[7:0]

Line count of active display frame. This value should minus 1 by real
value. This value is set to active lines in one field.

VERTICAL DISPLAY END REGISTER 2 - 0X507

Bit R/W Default Description
7:3 R - Reserved
2:0 R/W 0x04 VDE[10:8]

Line count of active display frame. This value should minus 1 by real
value. This value is set to active lines in one field.
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HORIZONTAL SYNC STARTING POSITION REGISTER - 0X508

Bit

R/W

Default

Description

7:0

R/W

0x30

PHSYNC[8:1]

Horizontal sync pulse starting position after HDE (in two pixels increment)

VERTICAL SYNC STARTING POSITION REGISTER - 0X509

Bit

R/W

Default

Description

7:0

R/W

0x02

PVSYNC[7:0]

Vertical sync pulse starting position after VDE

HORIZONTAL SYNC WIDTH REGISTER - 0X50A

Bit R/W Default Description
70 R/W 0x20 HSPWI7:0]
Horizontal sync pulse width
VERTICAL SYNC WIDTH REGISTER - 0X50B
Bit R/W Default Description
7:0 R/W 0x06 VSPWI[7:0]
Vertical sync pulse width
SBOX0 CONTROL REGISTER - 0X50C
Bit R/W Default Description
7:5 R/W 0x0 Reserved
4 R/W 0x0 Boundary Line enable
0 = disable
1 = enable
3 R/W 0x0 Box plane enable
0 = disable
1 = enable
2 R/W 0x0 Blinking enable
0 = disable
1 = enable
1.0 R/W 0x0 Mixing control

00 = 75% original pixel value / 25% plane (boundary) color mix
01 = 50% original pixel value / 50% plane (boundary) color mix
10 = 25% original pixel value / 75% plane (boundary) color mix
11 = plane (boundary) color
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SBOX LINE WIDTH CONTROL REGISTER 1 - 0X511

Bit

R/W

Default

Description

7:6

R/W

0x0

Box3 Vertical line width control

00 =1 line
01 =2line
10 =3 line
11 =4 line

54

R/W

0x0

Box3 Horizontal line width control

00 =1 line
01 =2line
10 = 3 line
11 =4 line

3:2

R/W

0x0

Box2 Vertical line width control

00 =1line
01 =2 line
10 = 3 line
11 =4 line

1:0

R/W

0x0

Box2 Horizontal line width control

00 =1line
01 =2line
10 = 3 line
11 =4 line

SBOX LINE WIDTH CONTROL REGISTER 2 - 0X512

Bit

R/W

Default

Description

7:6

R/W

0x0

Box1 Vertical line width control

00 =1 line
01 =2line
10 = 3 line
11 =4 line

54

R/W

0x0

Box1 Horizontal line width control

00 =1line
01 =2line
10 = 3 line
11 =4 line

3:2

R/W

0x0

Box0 Horizontal line width control

00 =1line
01 =2line
10 =3 line
11 =4 line

1.0

R/W

0ox0

Box0 Horizontal line width control

00 =1 line
01 =2line
10 =3 line
11 =4 line
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SBOXO0 HL CONTROL REGISTER 1 - 0X513

Bit

R/W

Default

Description

7:0

R/W

0x0

BoxO Left Horizontal point SBOX0_HL[7:0], unit is pixel

SBOXO0 HL CONTROL REGISTER 2 - 0X514

Bit R/W Default Description

73 R 0x0 Reserved

2:.0 R/W 0x0 BoxO Left Horizontal point SBOX0_HL[10:8], unit is pixel
SBOXO0 HR CONTROL REGISTER 1 - 0X51B

Bit R/W Default Description

7:0 R/W 0x0 BoxO0 Right Horizontal point SBOXO_HR[7:0], unit is pixel
SBOX0 HR CONTROL REGISTER 2 - 0X51C

Bit R/W Default Description

73 R 0x0 Reserved

2:.0 R/W 0x0 BoxO0 Right Horizontal point SBOXO0_HR[10:8], unit is pixel
SBOXO0 VT CONTROL REGISTER 1 - 0X523

Bit R/W Default Description

7:0 R/W 0x0 BoxO0 Top Vertical point SBOX0_VT[7:0], unit is line

SBOXO0 VT CONTROL REGISTER 2 - 0X524

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 BoxO0 Top Vertical point SBOX0_VT[10:8], unit is line

SBOXO0 VB CONTROL REGISTER 1 - 0X52B

Bit R/W Default Description

7:0 R/W 0x0 Box0 Bottom Vertical point SBOX0_VB|[7:0], unit is line
SBOXO0 VB CONTROL REGISTER 2 - 0X52C

Bit R/W Default Description

7:3 R 0x0 Reserved

2:.0 R/W 0x0 Box0 Bottom Vertical point SBOX0_VB[10:8], unit is line
BOX BOUNDARY COLOR R BYTE - 0X533

Bit R/W Default Description

7:0 R/W 0ox0 Color red byte[7:0]
BOX BOUNDARY COLOR G BYTE - 0X534

Bit R/W Default Description

7:0 R/W 0x0 Color green byte[7:0]
FN7883 Rev. 2.00 Page 175 of 635
June 4, 2013 RENESAS



TW2880C

BOX BOUNDARY COLOR B BYTE - 0X535

Bit R/W Default Description
7:0 R/W 0x0 Color blue byte[7:0]

BOX PLANE COLOR R BYTE - 0X536
Bit R/W Default Description
7:0 R/W 0x0 Color red byte[7:0]

BOX PLANE COLOR G BYTE - 0X537
Bit R/W Default Description
7:0 R/W 0x0 Color green byte[7:0]

BOX PLANE COLOR B BYTE - 0X538
Bit R/W Default Description
7:0 R/W 0x0 Color blue byte[7:0]

SCREEN BACKGROUND COLOR R BYTE - 0X539
Bit R/W Default Description
7:0 R/W 0x0 Color red byte[7:0]

SCREEN BACKGROUND COLOR G BYTE - 0X53A
Bit R/W Default Description
7:0 R/W 0x0 Color green byte[7:0]

SCREEN BACKGROUND COLOR B BYTE - 0X53B
Bit R/W Default Description
7:0 R/W 0x0 Color blue byte[7:0]

MOUSEO HORIZONTAL POSITION REGISTER 1 - 0X53C
Bit R/W Default Description
7:0 R/W 0x0 MouseO Horizontal position MOUSEO_HPOS[7:0]

MOUSEO HORIZONTAL POSITION REGISTER 2 - 0X53D

Bit R/W Default Description
73 R 0x0 Reserved
2.0 R/W 0ox0 MouseO Horizontal position MOUSEO_HPO0S[10:8]

MOUSEO VERTICAL POSITION REGISTER 1 - 0X53E

Bit

R/W

Default

Description

7:0

R/W

0ox0

MouseO Vertical position MOUSEQO_VPOS[7:0]
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MOUSEO VERTICAL POSITION REGISTER 2 - 0X53F

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 MouseO Vertical position MOUSEO_VPO0S[10:8]

MOUSE1 HORIZONTAL POSITION REGISTER 1 - 0X540

Bit

R/W

Default

Description

7:0

R/W

0x0

MouseO Horizontal position MOUSE1_HPOS[7:0]

MOUSE1 HORIZONTAL POSITION REGISTER 2 - 0X541

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 MouseO Horizontal position MOUSE1_HPO0S[10:8]

MOUSE1 VERTICAL POSITION REGISTER 1 - 0X542

Bit

R/W

Default

Description

7:0

R/W

0x0

MouseO Vertical position MOUSE1_VPOS[7:0]

MOUSE1 VERTICAL POSITION REGISTER 2 - 0X543

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 MouseO Vertical position MOUSE1_VPO0S[10:8]

MOUSE CONTROL REGISTER - 0X544

Bit R/W Default Description
7 R 0x0 Reserved
6 R/W 0x0 Mousel Enable
0 = disable
1= enable
54 R/W 0x0 Mousel Mixing control
00 = 75% original pixel value / 25% mouse color mix
01 = 50% original pixel value / 50% mouse color mix
10 = 25% original pixel value / 75% mouse color mix
11 = mouse color
3 R 0x0 Reserved
2 R/W 0x0 MouseO Enable
0 = disable
1= enable
1.0 R/W 0x0 MouseO Mixing control

00 = 75% original pixel value / 25% mouse color mix
01 = 50% original pixel value / 50% mouse color mix
10 = 25% original pixel value / 75% mouse color mix
11 = mouse color
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MOUSE BACKGROUND COLOR R BYTE - 0X545

Bit R/W Default Description
7:0 R/W 0x0 Color red byte[7:0]
MOUSE BACKGROUND COLOR G BYTE - 0X546
Bit R/W Default Description
7:0 R/W 0x0 Color green byte[7:0]
MOUSE BACKGROUND COLOR B BYTE - 0X547
Bit R/W Default Description
7:0 R/W 0x0 Color blue byte[7:0]
MOUSE FOREGROUND COLOR R BYTE - 0X548
Bit R/W Default Description
7:0 R/W 0x0 Color red byte[7:0]
MOUSE FOREGROUND COLOR G BYTE - 0X549
Bit R/W Default Description
7:0 R/W 0x0 Color green byte[7:0]
MOUSE FOREGROUND COLOR B BYTE - 0X54A
Bit R/W Default Description
7:0 R/W 0x0 Color blue byte[7:0]
DISPLAY MODE CONTROL REGISTER - 0X54B
Bit R/W Default Description
7 R/W 0x0 DM_MD_SET: Dual monitor motion box enable (motion box, cursor)
1 : dual monitor motion box register set
0 : Main motion box register set
6:3 R 0x0 Reserved
2 R/W 0x0 LCD_YC_SWAP
Control luma and chroma position for BT1120 output
1 R/W 0x0 DIS_VIDEO
1: disable video
0: enable video
0o R/W 0x0 DE_INTLACE
0: weave
1: 2D or 3D
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MOUSE RAM ADDRESS REGISTER - 0X54C

Bit R/W Default Description
7:0 R/W 0x0 MOUSE_WR_LOC[7:0]
MOUSE RAM DATA REGISTER - 0X54D
Bit R/W Default Description
7:0 R/W 0x0 MOUSE_WR_DATA
MOUSE REGISTER UPDATE ENABLE REGISTER - 0X54E
Bit R/W Default Description
74 R/W 0x3 Repeat frame expected value
3 R/W 0x0 Enable
2 R/W Ox1 Disable
1 R/W 0x0 Masking Bit
0 R/W Ox1 MOUSE_REG_UPDATE

0: not update mouse related registers.
1: update mouse related registers

Before set mouse position registers, set this bit to 0. After set done, set
this bit to 1.

MOUSE RAM WRITE ENABLE REGISTER - 0X54F

Bit R/W Default Description
0 R/W 0x0 MOUSE_WR_EN
MD BOX CONTROL REGISTER 0 - 0X550
Bit R/W Default Description
7 R/W 0x0 MD Box Enable
6 R/W 0x0 MD Box operation mode select
0 = table mode
1 = motion display mode
5 R/W 0x0 Cursor Cell Enable
0 = disable
1 = enable
4 R/W 0x0 Out Boundary Cell Enable
0 = disable
1 = enable
3 R/W 0x0 Masking Plane Enable
0 = disable
1 = enable
2 R/W 0ox0 Detection Plane Enable
0 = disable
1 =enable
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Bit

R/W

Default

Description

1.0

R/W

0x0

Mixing control

00 = 75% original pixel value / 25% plane (boundary) color mix
01 = 50% original pixel value / 50% plane (boundary) color mix
10 = 25% original pixel value / 75% plane (boundary) color mix
11 = plane (boundary) color

This register is for channel 1. Similar register 0xX551 - 0x55F is for channel 2 - channel 16.

MD BOX LINE WIDTH CONTROL REGISTER 0 - 0X560

Bit

R/W

Default

Description

7:6

R/W

0x0

Box1 Vertical line width control

00 =1 line
01 =2line
10 = 3 line
11 =4 line

54

R/W

0x0

Box1 Horizontal line width control

00 =1 line
01 =2line
10 = 3 line
11 =4 line

3:2

R/W

0x0

BoxO0 Vertical line width control

00 =1line
01 =2line
10 = 3 line
11 =4 line

1.0

R/W

0x0

BoxO0 Horizontal line width control

00 =1line
01 =2line
10 =3 line
11 =4 line

This register is for box0, 1. Similar register 0x561 - 0x567 is for box 2 - box 16.

MD BOX 0 HORIZONTAL LEFT POSITION REGISTER 1 - 0X568

Bit

R/W

Default

Description

7:0

R/W

0x0

Box O Horizontal Left Position

MDBOXO_HL[7:0]
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MD BOX 0 HORIZONTAL LEFT POSITION REGISTER 2 - 0X569

MDBOXO_HL[10:8]

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 Box O Horizontal Left Position

This register is for box0. Similar register 0Ox56A - 0x587 is for box 1 - box 16.

MD BOX 0 VERTICAL TOP POSITION REGISTER 1 - 0X588

Bit R/W Default Description

7:0 R/W 0x0 Box O Vertical Top Position
MDBOXO_VT[7:0]

MD BOX 0 VERTICAL TOP POSITION REGISTER 2 - 0X589

Bit R/W Default Description

7:3 R 0x0 Reserved

2:.0 R/W 0x0 Box O Vertical Top Position
MDBOXO0_VT[10:8]

This register is for box0. Similar register 0Ox58A — Ox5A7 is for box 1 - box 16.

MD BOX 0 HORIZONTAL SIZE REGISTER 1 - 0X5A8

Bit

R/W

Default

Description

7:0

R/W

0x0

Box O Horizontal Size Position

MDBOX0_HS[7:0]

MD BOX 0 HORIZONTAL SIZE REGISTER 2 - 0X5A9

MDBOXO0_HS[10:8]

Bit R/W Default Description
73 R 0x0 Reserved
2:0 R/W 0x0 Box O Horizontal Size Position

This register is for box0. Similar register OX5AA - 0x5C7 is for box 2 - box 16.

MD BOX O VERTICAL SIZE REGISTER 1 - 0X5C8

Bit R/W Default Description
7:0 R/W 0x0 Box O Vertical Size Position
MDBOXO0_VS[7:0]
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MD BOX 0 VERTICAL SIZE REGISTER 2 - 0X5C9

Bit R/W Default Description
73 R 0x0 Reserved
2:.0 R/W 0x0 Box O Vertical Size Position

MDBOXO0_VS[10:8]

This register is for box0. Similar register 0Ox5CA - Ox5E7 is for box 2 - box 16.

MD BOX HCELL REGISTER O - OX5ES8

Bit R/W Default Description

7:4 R/W 0x0 Box 1 Horizontal Cell Number
MDBOX1_HNUMI[3:0]

3.0 R/W 0x0 Box O Horizontal Cell Number
MDBOXO_HNUMI[3:0]

This register is for box0. Similar register 0OxX5E9 — Ox5EF is for box 2 — box 16.

MD BOX VCELL REGISTER 0 - 0X5F0

Bit R/W Default Description

7:4 R/W 0x0 Box 1 Vertical Cell Number
MDBOX1_VNUMI[3:0]

3.0 R/W 0x0 Box O Vertical Cell Number
MDBOX0_VNUM[3:0]

This register is for box0, 1. Similar register OX5F1 - Ox5F7 is for box 2 - box 16.

MD BOX CURSOR HORIZONTAL POSITION REGISTER 0 - OX5F8

Bit R/W Default Description

7:4 R/W 0x0 Box 1 Horizontal Cursor Position
CUR1_HPOS[3:0]

3:0 R/W 0x0 Box O Horizontal Cursor Position
CURO_HPOS[3:0]

This register is for box0, 1. Similar register Ox5F8 - Ox5FF is for box 2 - box 16.
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HDMI Controller

Introduction

TW2880’s HDMI Transmitter Controller supports HDMI 1.2 (High Definition Multimedia Interface) specification. This
fully-compliant device provides a simple, low cost method of sending protected digital audio and video data stream to
the compatible devices providing end users with a truly all-digital experience. TW2880 HDMI controller is backward

compatible with DVI 1.0 which allows TW2880 to connect to any DVI capable display (for example, DTV, PDP, LCD TV

or PC monitor).

TW2880’s HDMI Transmitter Controller incorporates a flexible audio and video interface. An industry standard
S/PDIF input accepts PCM encoded data as well as Dolby Digital, DTS, and other formats capable of being sent over
S/PDIF. Four I2S inputs support DVD-Audio.

The controller consists of a transmitting Link block and a PHY block. The Link block supports video, audio input
interfaces, 12C interface and DDC interface. The PHY Block is serializer / driver including three data channels and
one clock channel. The signals of these channels are output to TMDS link.

o Monitor Detection supported through Hot Plug and Receiver Detection
o Flexible power management

CSCL_|
12C I/F CSDA |
CSDA_O

Yy

Register
access
" IbckU

D_I[23:0]

HSYNC_I DSDA DDC UF
- DSCL
interrupt

VSYNC_|
DE | HDMI Tx INT_O
PCLK O Link Block < Hot-plug HPD |
- (F_HDMITX1P2_L) -
VCLK_|

y Vv

A

YyYvyYy

Video/ <

Audio 10bits data x3

SPDIF_|
MCLK_|

SCK_I

Ws_I
SD_I[3:0]
ASCLK_|

\_  OCLK_I

clock

\ A

Fy v vV Y

data x3 .

clock
HDMI Tx ] EXCP/EXCN
PHY Block

I/F

y

EXPY/EXNy (y=0to2) } TMDS

YyvyYy

IODCNT[2:0]
IOPCNT[2:0]
IDRVCNT

PHY
Control

y vY

test

A

FIGURE 6. HDMI FUNCTIONAL BLOCK DIAGRAM
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Physical Port

Two kinds of output connector are supported: DVI and HDMI. DVI uses a 24+4 pin socket and TW2880 can support
DVI-D, DVH and DVI-A if tapping the output from traditional HD15 VGA analog connector. The pinout is listed below.
For HDMI we can support the type A style connector. Both output method support DDC monitor feedback
capabilities.

Pin out

19 17 15 13 11 9 7 5 3 1

18 16 14 12 10 8 6 4 2 1....-...8 C1 C2
H
AN EHEEENN:s—
Type & (Female) HDMI 17 E B EEEEREN=> c3 c4
http:/vww interfacebus com
Pin1 TMDS Dataz+
Pin 2 TMDS Data2 Shield
Pin 3 TMDS Dataz— 29 pin DVI Connector PinOut and Signal Names
Pin4 TMDS Datal+ Pin # Signal Name Pin #| Signal Name |[Pin # Signal Name
Pin5 TMDS Data1 Shield 1 |TMDS Data2- }g [TMDS Datal - 17| 1’1‘1}/@37%;0—
Pin 6 TMDS Datal— ‘2» . ,_TIv]_D_S _Daftaaf — y ir1>0> iflfI\(I[_)_S_Data}lf —— 115 ﬁ_MDSD_ataOf__ -
Pin7 TMDS Data0+ 3 |TMDS Data2/4 Shield 11 |TMDS Datal/3 Shield |19 |TMDS Data0/5 Shield
Ping TMDS Data0 Shield 4 [TMDS Datad- 12 |[TMDS Data3- [20 [TMDS Data5-
Pin9 TMDS Datal- 15 [TMDS Datad+ 13 [TMDS Data3* 21 [TMDS Data5+
Pin 10 TMDS Clacks 6 IDDC Clock [SCLI Ut iroVFPower 122 JIMDS Clock Shield
Gived T e |7 DDC Data [.SDA] [15 3Ground (for +5 V) i23 |TMDS Clock +
i 8 |Analog vertical sync |16 Hot Plug Detect |24 \TMI)S Clock -
Pin 12 TMDS Clock— T T T T
it R C1 Analog Red |—- |—- |-- |--
" C2 |Analog Green === = E
Pin 14 Reserved (N.C. on C3 [Analog Blue [—- | —  —
) Jevice) C4 ! ;AnalogﬁHorizontal Sync ! \-- [-- 717-- [--
Al ek C5 [Analog GND Return: (analog R, G, B)[-—- [ - -
Pin 16 SDA = e S = = =
Pin 17 DDCICEC Ground
Pin 18 +5Y Power (max 50
mA)
Pin 19 Hot Plug Detect

Control and Configuration

All functions of HDMI Transmitter are controlled and observed by internal I2C registers. TW2880 host interface has an
I12C master interface which will translate parallel bus operation into serial I2C operation. If serial interface is chosen as
the host interface, The user is actually accessing both TW2880 core and HDMI transmitter using I12C bus. The
device addresses are 0x72 for the first device and Ox7A for the second device.

Register addresses range from 0x00 to OXFF on each page in I12C protocol. Because there are more than 255 bytes of
registers in the HDMI Transmitter, the device is accessible at one of two I2C device addresses. All references to device
address in this document use the default values of 0x72 and Ox7A.

REGISTERS/CONFIGURATION LOGIC

The register/configuration logic block incorporates all the registers required for configuring and managing this HDMI
Transmitter. These registers are used to perform, audio/video format processing, CEA-861B info-packet formatting,
and power-down control.

SLAVE I2C INTERFACE

The controller 12C interface on this HDMI Transmitter (ports CSCL_I, CSDA_I and CSDA_O) is a slave interface capable
of running up to 400 kHz. This bus is used to configure this HDMI Transmitter by reading/writing to necessary
registers.
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Audio Data Capture Logic

TW2880 HDMI Transmitter has a high-End digital audio interface which can accept digital audio over S/PDIF, four I12S
inputs and eight one-bit audio inputs. 4x I2S inputs accept Dolby Digital, DVD-Audio input (2-cahnnel 192kHz,
8-channel 96kHz). S/PDIF input supports PCM, Dolby Digital, DTS digital audio transmission (32-192kHz Fs sample
rate) IEC60958 or IEC61937 compatible. Flexible, programmable I2S channel mapping. Master I12C interface for
DDC connection simplifies board layout and lower cost

S/PDIF

The S/PDIF stream can carry 2-channel uncompressed PCM data (IEC 60958) or a compressed bit stream for
multi-channel (IEC 61937) formats. The audio data capture logic forms the audio data into packets in accordance
with the HDMI specification. The S/PDIF input supports audio sampling rates from 32 to 192 kHz. A separate master
clock input (MCLK), coherent with the S/PDIF input, is required for time-stamping purposes. Coherent means that the
MCLK and S/PDIF must have been created from the same clock source. This is typically done by using the original
MCLK to strobe out the S/PDIF from the sourcing chip. There is no setup or hold timing requirement on an input with
respect to MCLK.

12s

Four I2S inputs allow transmission of DVD-Audio or decoded Dolby Digital to A/V Receivers and high-end displays. The
interface supports up to 8channel 192 kHz. The I2S ports must also be coherent with MCLK. The audio data can be
down-sampled by one half or one-fourth with register control. This allows this HDMI Transmitter to share the audio
bus with a high sample rate audio DAC, while down-sampling audio for an attached display which supports only lower
rates. Conversions from 192 to 48 kHz, 176.4 to 44.1 kHz, 96 to 48 kHz, and 88.2 to 44.1 kHz are supported. Audio
data can only be down-sampled on 2-ch. audio. The appropriate registers must be configured to describe the format
of audio being input into this HDMI Transmitter. This information is passed over the HDMI link in the CEA-861B Audio
Info (Al) packets. MCLK frequencies support various audio sample rates as shown in Table 18.

TABLE 18. SUPPORTED MCLK FREQUENCIES

Audio Sample ﬁate, Fs
I°S and S/PDIF Supported Rates
Multiple of Fs| 32kHz 44.1kHz 48kHz 88.2kHz 96kHz 176.4kHz 192kHz
128 4.096 MHz| 5.645 MHz| 6.144 MHz ]| 11.29 MHz]12.288 MHz]|22.579 MHz|24.576 MHZ
192 6.144 MHz] 8.467 MHz | 9.216 MHz |16.934 MHZ 18.432 MHz| 33.868 MHz|36.864 MHZ
256 8.192 MHz] 11.29 MHz ] 12.288 MHz|22.579 MHZ 24.576 MHz|45.158 MHz|49.152 MHZ
384 12.288 MHZ16.934 MHz| 18.432 MHz|33.864 MHZ 36.864 MHz|67.737 MHz|73.728 MHZ
512 16.384 MHZ#22.579 MHz| 24.576 MHz|45.158 MH=Z149.152 MHz|
768 24.576 MHZ433.869 MHz| 36.864 MHz|67.738 MHZ73.728 MHz
1024 32.768 MHZA 45.158MHz|49.152 MHz :
1152 36.864 MHA50.803 MHZz| 55.296 MHz

TMDS Digital Core

The TMDS digital core performs 8-to-10-bit TMDS encoding on the audio/video/aux data received from the HDMI Link
layer. This data is output onto three TMDS differential data lines along with a TMDS differential clock. A resistor tied
to the EXT_SWING pin is used to control the TMDS swing amplitude.

DDC Master I12C Interface

This HDMI Transmitter includes a master 12C port for direct connection to the HDMI cable. DDC reads and writes are
executed by reading and writing registers in this HDMI Transmitter.

The Master DDC block supports 12C transactions specified by VESA Enhanced Display Data Channel Standard (Section
3.1.2) and supports an I2C write transaction. The Master DDC block complies with the Standard Mode timing of the
I12C specification (100 kHz) and supports slave clock stretching as required by EDDC.
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Current Read

O Gl O €D O CID O /8 O CID &

Sequential Read

dd device slave addr
X0 KX oot XAXSX Tor ™ XAX data OXAK /777 XAX data n)QuaX P )

Enhanced DDC Read

O Dy 06 Gl O 559 O O i & CID
Sequential Write ‘@@@e

O6itid OO CD OV OCDD6G,
OO O DO VSO D 06

S = start

S, = restart

A, = slave acknowledge
A, = master acknowledge

N = no ack
P = stop
Supported Master I°C Transactions
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Register Grouping

The registers in this document are described in groups according to their function. Certain registers in each address

range are reserved for future use. The reserved registers have no detailed definitions in this document.

Register

addresses that are not described in this document should not be written. Modifications to undocumented registers
may cause unintended errors in the chip function. Register bits marked as reserved should be written as zeros and
will be read as zeros unless otherwise noted.

TABLE 19 REGISTER ADDRESS GROUPS

12C .
Address Address Range Group Name Purpose Section
0x00-0x0E Base Device identification and general programming. 188
OxOF-0x31 Reserved Reserved Reserved
0x32-0x6F Video DE, Sync Decoder and Encoder. 191
0x72 0x70-0x7F Interrupt Interrupt processing. 199
OxEC-OxFF DDC Mastering DDC Bus. 205
OxF8-OxFF Reserved Reserved 207
OxTA 0x00-0x3D Audio Audio features and translations. 208
X
Ox3E-OxFE CEA-861B Support for InfoFrame Packets. 216

Usages and Conventions

Bit N
OxNN
ObNN
NN

RSVDO
RSVD1

RSVDRW

Bits are numbered in little-endian format: the least-significant bit of a byte or word is referred
to as bit O.

Hexadecimal representation of base-16 numbers are represented using C language notation,
preceded by Ox.

Binary (base-2) numbers are represented using C language notation, preceded by Ob.

Decimal (base-10) numbers are represented using no additional prefixes or suffixes.

Reserved register bits are shaded in the register description.

A bit in a register which is reserved and read-only, and returns a zero value

A bit in a register which is reserved and read-only, and returns a one value.

A bit in a register which is reserved and read-write, returning the value written to it.
RSVDRWO implies a default of O and

RSVDRW1 implies a default of 1.

RSVDRW implies a default of O unless other specified.

A register bit defaulting to X has no defined state after hardware reset.
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Base Register Set
VENDOR ID REGISTER

Dev Addr Name 7 | 6 | 5 | 4 | 3 | 2 1 | o
0x72 0x00 VND_IDL Vendor ID Low Byte
0x72 0x01 VND_IDH Vendor ID High Byte
Bit Label R/W Description Default
15:0 VND_ID R Provides unique vendor identification through 12C. OX(();'&?)W) 0x00
DEVICE ID REGISTER
Dev Addr Name 7 | 6 | 5 | 4 | 3 | | 1 | o
0x72 0x02 DEV_IDL Device ID Low Byte
0x72 0x03 DEV_IDH Device ID High Byte
Bit Label R/W Description Default
15:0 DEV_ID R Provides unique device type identification through 12C. Ox‘?ﬁi(g';]‘;w) 0x91
DEVICE REVISION REGISTER
Dev Addr Name 7 | e | 5 | 4 | 3 | | 1] o
0x72 0x04 DEV_REV Device Revision Byte
Bit Label R/W Description Default
7:0 DEV_REV R Allows distinction between revisions of same device. 0x01
SOFTWARE RESET REGISTER
Dev Addr Name 7‘6|5|4|3‘ 1 0
0x72 0x05 SRST RSVDO FIFORST SWRST
Bit Label R/W Description Default
Audio FIFO reset:
1 FIFORST RW 0 = Normal operation (0}
1 = Reset (flush) audio FIFO
Software reset:
0 SWRST R/W 0 = Normal Operation (0}
1 = Reset all sections, including audio FIFO, but not writable registers
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SYSTEM CONTROL REGISTER #1

Dev Addr Name 7 6 5 4 3 2 1 (0]
0x72 0x08 SYS_CTRL1 RSVDRWO VSYNC VEN HEN RSVDRWO RSVDRW1 EDGE PD#
Bit Label R/W Description Default
The current status of the VSYNC input pin. Refer to the INTR2 register
6 VSYNC R (0x72:0x72), described on page 199, for an interrupt tied to X
VSYNC active edge.
VSYNC enable:
5 VEN R/W 0 = Fixed LOW 1
1 = Follow VSYNC input
HSYNC enable:
4 HEN R/W 0 = Fixed LOW 1
1 = Follow HSYNC input
Edge select:
1 EDGE R/W 0 = Latch Input on Falling Edge 0
1 = Latch Input on Rising Edge
Power down mode: HIGH is normal operation. When LOW, TMDS
0 PD# R/W core is powered down and interrupts are in power-down mode. 0
Most other register values are not affected by assertion of the PD#
bit. For exceptions, see page .259
SYSTEM STATUS REGISTER
Dev Addr Name 7 6 | 5 | 4 | 3 2 1 0
0x72 0x09 SYS_STAT VLOW RSVDRWO RSEN HPD P_STABLE
Bit Label R/W Description Default
7 VLOW R VREF mode. Always HIGH. 1
Receiver Sense (works in DC-coupled systems only): O = No Receiver
connected 1 = Receiver is connected and powered on RSEN is
5 RSEN R active when the TMDS link is terminated, usually into a X
powered-on TVMIDS Receiver chip. An active RSEN implies an
active Hot Plug Detect, as the link must also be physically
connected.
1 HPD R Hot Plug Detect: The state of the Hot Plug Detect pin can be read X
here.
IDCK to TMDS Clock Stable. A change to the IDCK sets this bit LOW.
0 P_STABLE R After a subsequent LOW to HIGH transition, indicating a stable 0
input clock, a software reset is recommended.
LEGACY REGISTERS
Dev Addr Name 7] 6 | 5 | 4 | 3 2 1 0
0x72 Ox0A SYS_CTRL3 RSVDRWO CTL SVDO RSVDRWO
0x72 0x0B LEGACY1 RSVDRWO
0x72 Ox0E LEGACY3 RSVDRWO
Bit Label R/W Description Default
. The states of these control bits are transmitted across the TMDS link
21 e R/W during blanking times for DVI 1.0 mode only. 0b00
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DATA CONTROL REGISTER
Dev Addr Name 7 | 6 | 5 4 3 2 1 0
0x72 0x0D DCTL RSVDRWO RSVDO RSVDRWO AUD_MUTE Reserved
Bit Label R/W Description Default
0 = Do not send zeros in audio packet
1 AUD_MUTE R/W 1 = Send zeros in audio packet
Automatic Ri Check

The auto-synchronous Ri check compares the HDMI Transmitter’s Ri value to the HDMI Receiver’s Ri’ value on the 0
and 127th frame. When reading the HDMI Receiver’s Ri’ value, the automatic Ri check uses the DDC output port. Use
bit O in the RI_STAT register (0x72.0x26), described below, for proper handshaking between the automatic Ri check
and the Master DDC functionality. The automatic Ri check can also be enabled or disabled (it is disabled by default).
Interrupts can be configured to trigger on an HDMI Transmitter Ri and Receiver Ri’ mismatch condition.

RI STATUS REGISTER
Dev Addr Name 7 | e | 5 | 4 | 3 | 2 | 1 0
0x72 0x26 RI_STAT RSVDO Ri_Started
Bit Label R/W Description Default
Ri check started status.
This signal is used for handshaking between the firmware and the
0 Ri_Started R hardware. After the Ri check is enabled, the hardware waits for the 0
DDC master to finish the current transaction before taking control.
After this bit is set, the firmware loses the ability to use the DDC
Master, unless it disables Ri Check and this bit resets to O.
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RI COMMAND REGISTER

Dev Addr Name 7 | e | 5 | 4 | 3 | 2 | 1 0
0x72 0x27 RI_Cmd RSVDRWO Ri_En
Bit Label R/W Description Default
Enable Ri check. Check bit O of the Ri_STAT register (0x72:0x26) for
0 Ri_En R/W _flrmware and hardware DDC control handshaking. 0
1 = Enabled
0 = Disabled
RI LINE START REGISTER
Dev | Addr Name 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
0x72 0x28 RI_START Ri_Line_Start
Bit Label R/W Description Default
7.0 Ri_Line_Start R/W Ind;gtgs at what line within frame 127 or O to start the Ri Check. 2 LSB 0x04
Rl FROM RX REGISTER
Dev Addr Name 7 | e | 5 | 4 | 3 | 2 | 1 | o
0x72 0x29 RI_RX_L Ri_RX[7:0]
0x72 Ox2A RI_RX_H Ri_RX[15:8]
Bit Label R/W Description Default
15:0 Ri_RX R This value represents the HDMI Receiver’s Ri value if any of the Ri 0
Check errors occurred.

DE Generator Register Set

The HDMI Transmitter provides an internal Data Enable (DE) generator for use when the attached video source does
not provide a DE signal with the other video signals. The DE signal is needed for encoding the TMDS output of the
HDMI Transmitter. A DE signal is generated for use by the Transmitter, based on the values in the DE Generator
registers and the arrival times of the HSYNC and VSYNC pulses from the video source. This DE signal is included in the
control data sent to the HDMI Receiver across the link. The DE Generator registers are used only for DE generation.
The registers are shown diagrammatically in Figure 7. The vertical sync pulse (VSYNC) occurs in the top area of the
frame, before the active video area. The active (leading) edge is shown with an arrow. The horizontal sync pulse
(HSYNC) occurs every line before the active video area during the DE_DLY time. The active (leading) edge of HSYNC is

shown with an arrow.
Note: The VSYNC and HSYNC widths are not shown to scale.
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VWIDTH

* VSYNC

Full Vertical Frame

DE_DLY

A

A

7y
DE_TOP V_RES
v
A
DE_CNT
DE_LIN
Actual Display Area
\ 4
H_RES o
v

_I_I HSYNC T

FIGURE 7. DE GENERATOR MEASUREMENTS

In the following definitions, pixels mean unique pixels. The counts in the DE Generator registers, if expressed in pixels,
are counted according to the original input clock even if that original input clock is multiplied within the chip. For
example, a 480i field contains 720 unique pixels per line in the active video area even when the clock is multiplied to
1440 clock cycles per active video time.

Register 0x72:0x3F records the detected polarity of VSYNC and HSYNC. The output polarities are set by register

0x72:0x33.

Note: When using the Sync Decoding module (see page 195), the DE input signal should be tied LOW.

VIDEO DE DELAY REGISTER

Dev Addr Name 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
0x72 0x32 DE_DLY DE_DLY[7:0]
Bit Label R/W Description Default
Width of the area to the left of the active display. The unit of
measure is pixels. This register should be set to the sum of
(HSYNC width) + (horizontal back porch) + (horizontal left
7:0 DE_DLY[7:0] R/W border), and is used only for DE generation. 0x00
Note: This 12-bit value includes two bits from register
0x72:0x33. The valid range is 1-4095. O is invalid.
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VIDEO DE CONTROL REGISTER

Dev Addr Name 7 6 5 4 3 | 2 | 12| o
0x72 0x33 DE_CTRL RSVDO DE_GEN VS_POL# HS_POL# DE_DLY[11:8]
Bit Label R/W Description Default
6 DE_GEN R/W Generate DE signal: O = Disabled 1 = Enabled 0
VSYNC polarity:
0 = Positive polarity (leading edge rises).
1 = Negative polarity (leading edge falls).
5 VS_POL# R/W 0
This bit should be set to the input VSYNC polarity for the source that provides
VSYNC. For embedded syncs, this bit should be set to the desired VSYNC polarity
that is generated from the embedded sync codes.
HSYNC polarity:
0 = Positive polarity (leading edge rises).
1 = Negative polarity (leading edge falls).
4 HS_POL# R/W 0
This bit should be set to the input HSYNC polarity for the source that provides
HSYNC. For embedded syncs, this bit should be set to the desired HSYNC
polarity that is generated from the embedded sync codes.
3:0 DE_DLY[11:8] R/W Bits 11:8 of the DE_DLY value (see register 0x72:0x32). 0b0000

Note: If both DE signal generation and sync decoding are enabled, VS_POL# and HS_POL# define the polarities of
VSYNC and HSYNC from the sync decoder. The DE Generator may be used in combination with sync decoding because
the encoded syncs do not carry polarity information. To set the transmitted HSYNC and VSYNC to HDMI-compliant
states, the DE Generator may be needed. See the VID_MODE register (0x72:0x4A), described on page 198 and the

diagram on 198.

VIDEO DE TOP REGISTER
Dev Addr Name 7 6 | 5 | 4 | 3 | 2 | 1| o
0x72 0x34 DE_TOP RSVDO DE_TOP
Bit Label R/W Description Default
Defines the height of the area above the active display. The unit of
i measure is lines (HSYNC pulses). This register should be set to the
6:0 DE_TOP R/W sum of (VSYNC width) + (vertical back porch) + (vertical top border). 00000000
The valid range is 1-127. O is invalid.

VIDEO DE COUNT REGISTER

Dev Addr Name 7 | 6 | 5 | 4 | 3 | 2 | 1+ | o
0x72 0x36 DE_CNTL DE_CNT[7:0]
0x72 0x37 DE_CNTH RSVDO | DE_CNT[11:8]
Bit Label R/W Description Default
Defines the width of the active display. The unit of measure is pixels. This
11:0 DE_CNT R/W register s