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TW2828 is a display and recording MUX chip with HD
SPOT capability designed to work with popular H.264
CODEC on the market today. TW2828 provides a clean
and cost effective MUX solution to the multi-channel PC
HD DVR marketplace. On the embedded DVR market,
using TW2828 in conjunction with a host SOC can
deliver the most cost effective solution on the market.

Digital Input Ports

¢ Four byte interleaved BT.656 ports each supporting
up to 4 SD (108 MHz) and 4 960H (144 MHz) signals
for a total of 16 SD video input signals

¢ Five frame interleaved BT.1120 ports, each
supporting up to 148.5 MHz for a total of 20 HD
signals. One port (PB5) is shared with GPIO port

¢ Four frame interleaved BT.656 ports (shared with the
lower half of the BT.1120 port), supporting up to 16
SD (or 960H) signals in frame/field interleaved
format

e Supports input resizing, cutting and cropping
¢ Supports channel cascading

Display Controller

e Supports popular sizes such as: 1920x1080i50, i60,
1920x1080p50 or p60,720p50 and p60

¢ Max pixel clock: 148.5MHz

e Capable of displaying up to 36 SD Channels by using
byte interleaved inputs and frame interleaved inputs

e Motion Box (MD) on all live channels

e Selectable Weave/2D de-interlacing method for video
quality enhancement

¢ Up/down scaler for arbitrary windows size
¢ OSD display layer for title and channel ID

¢ Single Box Display for highlighting and Mouse/Cursor
Overlay

¢ BT.1120 or digital RGB output interface

¢ Analog VGA output (shared with SPOT output)
Digital Output Port

¢ One BT. 1120 port to the backend chip

¢ Digital RGB output (shared with BT.1120 port)

e SPOT digital output (BT.656) through record (shared)
pins with all the channels

SPOT and Record Interface

o Two SPOT port with Integrated DAC

e 1/4/9/16 format for each SD (or 960H) and HD
channels

e Supports anti-rolling display

o Similar recording functions like TW2880
Motion Detection

e 16 SD/WD1 (960H) mode size 16x12

e 720p HD mode 40x36

¢ 1080i HD mode 60x27

¢ 1080p HD mode 60x54

DDR2 Interface

e Supports 16-bit DDR2 memories running up to
333MHz

e Supports DRAM density from 512Mb to 1Gb
Host Interface

o 8-bit parallel host interface or 12C slave interface
(shared pin)

e Four 12C slave addresses on two separate pins for
cascaded operation

¢ IRQs
Package
e 18mmx18mm 409 LFBGA
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Ordering Information

PART
NUMBER

PART
MARKING

PACKAGE
(Pb-free)

PKG.
DWG. #

TW2828-BA2-CR
(Note 1)

TwW2828 BA2-CR

409 Ball LFBGA

V409.18X18

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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PHY FIFO We In Delay Register LOW — OX166 .......cccooviiieiiieiiie e 122
PHY FIFO We In Delay Register MID — OX167 ......cccoeieeeeeieee e 122
PHY FIFO We In Delay Register HIGH — OX168 .........cccoooeeiiiiiiiieieee e 123
PHY Wr Data Slave Ratio Register LOW — OX169 .......ccccooeiiiiiiiiiiiie e 123
PHY Wr Data Slave Ratio Register MID — OX16A ......cccooeieiiieiiie e 123
PHY Wr Data Slave Ratio Register HIGH — OX16B ..........c.cooviiiiiiiniiiieiieee e 123
PHY Wr Data Slave Delay Register LOW — OX16C........ccueveiiiiiieiiiiiee e 123
PHY Wr Data Slave Delay Register MID — OX16d .........ccceveiiiriieiniiine e 123
PHY Wr Data Slave Delay Register HIGH — OX16E ..........cccoviiiiiiiiiiiiiiie e 123
PHY Wr Data Slave Force Register — OXLOE ........cc.coeviiiiiiiniiiie e 124
PHY Wr RI Delay Register — OXLOF .........coiiiiiiieiiiiiie ittt 124
PHY Rd RI Delay Register — OXL70 ....ccccceeeeieeeee e e s ee s 124
PHY DLL Lock Diff RegISter — OXL7L....cccceeeeeeeeeee e ee e ee e 124
PHY MISC 0 REGISEr — OXL72 ..ociieiiieiiiiiee ittt seiiee e stee e s sitee e s seee e e et e e e e nbee e e nees 124
PHY MISC 1 RegIStEr — OXL73 ..oiiiiiieiiiiiiee ettt seitee et e e eitee e s ssee e e e ntee e e nbae e e s 125
PHY MISC 2 REGISEr — OXL74 ..ocieeiieeiiiiie ettt et e e e e e ntee e e 125
PHY MISC 3 REGISEr — OXL76 ...cuveiieeiiiiiee ittt e eeiiieee s siiee e sitee e s seee e e entee e e neeeeeenees 126
Rdlvl_fifowein_ratio Register LOW — OXL177 ......cooiiiriieiiiiiie e 126
Rdlvl_fifowein_ratio Register MID — OXL178........cociiuiiieiiiiiie it 126
Rdlvl_fifowein_ratio Register HIGH — OX179 .......coooiiiiiiiiiieiiiee e 126
DLL_slave_value Register LOW — OXL7A ...oouuiiiiiiiiie et 126
DLL_slave_value Register HIGH — OX17B.........cioiiiiiieiiiiie it 127
In_delay_value Register LOW — OXL7C.....coooiieieie et 127
In_delay_value Register HIGH — OXL17D .....cccoooiiiiie it 127
Out_delay_value Register LOW — OXL7E ........cccooieieiiie e 127
Out_delay_value Register HIGH — OXL7F ..., 127
[0 Tod QY = LC R R =To 1Y (=T e 0 A 127
Phy_ctrl_dll_slave_value Register LOW — OX180......ccccoiiiiiiiiiiiiieaaiiiiieee e 128
Phy_ctrl_dIl_slave_value Register HIGH — OX181........cccccviiiiiiiiiiiee e 128
Phy_ctrl_In_delay_value Register LOW — OX182........cccccueieiiiiiieiiiiine et 128
Phy_ctrl_In_delay_value Register HIGH — OX183 .........ccceiiiiiiiieiiiiiee e 128
Phy_ctrl_Out_delay_value Register LOW — OX184 ........ccceeviiiiieiiiiiee i 128
Phy_ctrl_Out_delay_value Register HIGH — OX185 .......ccccovviiiiiiiiiie e 128
Phy_ctrl_Lock_state Register — OX185 ......cciiiiiiiiiiiie it 128
Rd_dgs_slave_dll_value Register LOW — OX186 .......ccccouiiruiiiiiieieeeiiiiiieeeeee e 129
Rd_dgs_slave_dll_value Register MID — OXL187 ........cueieeiiiiiiiiiiiieie e iiiiiieee e 129
Rd_dgs_slave_dll_value Register HIGH — OX188 .........ccooiiuiiiiiiiieieiiiiiieeeee e 129
Wr_data_slave_dIl_value Register LOW — 0X189 ........ccccuuiiiiiieiiniiiiiiieeee e 129
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Wr_data_slave_dIl_value Register MID — OX18&...........cccuvrrrrreeeisiiiiirneeeeeesesnnienneeeeens 129
Wr_data_slave_dIl_value Register HIGH — OX18B.........ccccvvvvveeiiniiiiieeeee e ciieeeeeeens 129
Fifo_we_slave_dll_value Register LOW — OX18C ......cccooiiiiiiiiiiiiieeeiiiiiieeee e 130
Fifo_we_slave_dll_value Register MID — OX18d........cccoeeiiiiiiiiiiiiieee e 130
Fifo_we_slave_dIl_value Register HIGH — OX18E..........ccooiiiiiiiiiiiiiiiiiieeeeee e 130

Phy ctrl_slave_dll_value Register LOW — OX18F ..........ccoiiiiiiiiiiiieeeiiiiiieeee e 130

Phy ctrl_slave_dll_value Register HIGH — OX190.........ccoiiiiiiiiiiiieeniiiiiieeeee e 130

Phy ctrl_slave_dll_value Register — 0X190........ccuuriiiieeiiiiiiiie e 130

DCM Client 1 lower limit Register — OXLIFD ......cccciiiiiiree e 130
(D1 o] F= A O o] g1 o] | = PP SOPPPRPRR 131
gL 0T [0 1o i o] o [ PR 131
FRATUIES ... 132
Frame BUFfer CONIOIET ........ooi ettt e e e e e st aeeeae s 132
OULPUL INTEITACE ...ttt e e e st e e s st e e e e anbreeeeans 132
2] o Tod QBT Te | 1= 1 1 £ PO T TP PP P PP PUPPPN 133
DISPIAY LABYEIS. ...ttt ettt et e e ekt e e e ekt e e e n e e e nb e e e e e 134
D1 o F= LA = =TT ] [T 1 PR 135
De-INterlaCing ....cccooe e 135
UPSCAIE ... 135
MOUSE INEEITACE ...ttt e e e et e e e e e s e ennbrneeeaeeas 136
Y[ [0] g I =0 ) GO PT PP TOPPPPP 138
SINGIE BOX ..ttt e e e e e e st e e e e arreeeeaa 138
ST 1 LU ox 1T o USRI 138
SIMPIE OSD ...ttt b e e e b et e e e s b et e e e st e e e e e e br e e e e aba e e e e arreeeean 138
Background and Channel BOUNGANY ............oooiiiiiiiiiiiiee et 139
(D] [o1¢= LI CF: 11 o OO PO TSP PP P PP PTPPP 139
REGISTEN TADIE ...ttt e e 140
REGISIEN e 152
Height of one Field in Buffer Register low byte — 0X400...........ccooeeeiiieii e, 152
Height of one Field in Buffer Register high byte —0x401 ...........ccoooviiiiii i, 152
Width of one Field in Buffer Register [ow byte — OX402...........cuvveivimimimierminininininininnnnn. 152
Width of one Field in Buffer Register high byte — OX403 ...........vvvvvivimieieininininininininn, 152
Up-scale Control Register — OXA04 ... ...ttt 152
Up-scale Background Color — OX405 ........ueiiiiiiiieiiiiee et 153
Up-scale Horizontal Factor low byte Register — OX406...........ccovevriiiieiiiiiieeniiiee e 153
Up-scale Horizontal Factor high byte Register — OX407 ........cccocveiiiiieiiiiiee e 153
Up-scale Vertical Factor low byte Register — OX408...........cooviiiieiiiiiieniiiiie e 153
Up-scale Vertical Factor high byte Register — 0X409 .........ccooccieiiiiieiiiiiie e 153
Up-scale Horizontal Start low byte Register — OX40A ..o 154
Up-scale Horizontal Start high byte Register — OX40B ..........ccooooeiiiiiiii e, 154
Up-scale Vertical Start low byte Register — OX40C.......cccoooeiiiiiiiii e, 154
Up-scale Vertical Start high byte Register — OX40D ........cccoeoeiiiiiiiiie e, 154
Up-scale Output Width low byte Register — OX40E..........cccoooeiiiiiiiiie e, 154
Up-scale Output Width high byte Register — OX40F .........ccccoevviiiiiiii e, 155
Up-scale Output Height low byte Register — OX410........ccooviiiiiieeeeeiiiieeeeee e 155
Up-scale Output Height high byte Register — OX411 ......ccccovviiiiiiiiiiieeiiee e 155
Up-scale X Boundary Width Register — OX4L12 ..........oooiiiiieiiiiiie e 155
Up-scale Y Boundary Width Register — OX4L13 .........ooveiiiiiieiiiiie e 155
Up-scale Panorama / Water Glass Control Register — OX414 ........cccccovvieeiniieeeeenne 155
Up-scale Horizontal Center Scale Factor low byte Register — Ox415..........cccccveeenee 156
Up-scale Horizontal Center Scale Factor high byte Register — OX416 .............ccc.uu..e. 156
Upscaler Option ReGISTEr — OXAL7 ...ttt 156

HD MD BOX Control Register 0 — OXAL8......ccooiiiiiiiiieie et 156

HD MD BOX Line Width Control Register 0 — OX41C ........cccuiiiiiiieiiiiiiieee e 157

HD MD BOX 0 Horizontal Left Position Register 1 — OX41E.........ccccooiiiiiiiiiieiiiiiiine 158

HD MD BOX 0 Horizontal Left Position Register 2 — OX4L1F ..., 158

HD MD BOX 0 Vertical Top Position Register 1 — 0X426...........ccovvieveiiiieeeninieeee e 158

HD MD BOX 0 Vertical Top Position Register 2 — OX427 .......cccceevvieeeniniiieeiiieee e 158
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HD MD BOX 0 Horizontal Size Register 1 — OX42E ........cooocvvvieeieeeiiciieeee e 158
HD MD BOX 0 Horizontal Size Register 2 — OX42F ..........covciviiiieee e 158
HD MD BOX 0 Vertical Size Register 1 — 0X436 ........ccooiurereiiiriieiiiiiee et 159
HD MD BOX 0 Vertical Size Register 2 — OX437 .......oveiiiieeiiiiee et 159
HD MD BOX HCELL RegiSter 0 — OXA3E .......cciiuiiiiiiiiiie ettt e 159
HD MD BOX VCELL ReQ@ISter 0 — OX442.....c..uiiiiiieiieeiiee ettt 159
HD MD BOX Cursor Horizontal Position Register 0 — OX446 ..........cccccovvieeeeniiineeennn 159
HD MD BOX Cursor VERTICAL Position Register 0 — OX44A ........cccccoviieeiiiieeeee, 160
Single Box 4 to 7 Register — OX44E t0 OXA79 ...cocoi it e e a e 160
Mouse Base Address Low Byte Register — OX4T7A .....ccoooiiiiiiiieeeee e cecineee e e 160
Mouse Base Address Middle Byte Register — OX47B ........ccccvvveeeeeeeiiiiniieeeee e 160
Mouse Base Address High Byte Register — OX4A7C .....cccoiiiiiiiiieeeee e iiiiieee e 160
Mouse INdeX REGISIEr — OXATD ......ccoiiiiiiieiee e e ettt s et e e e e s e e e e e e e snnnaeees 161
Window 32 Vertical Position Register Low Byte — OX47E........ccccooovcivveeeeeeiiiiiiieeeeenn, 161
Window 32 Horizontal Position Register LOw Byte — OX47F.........cccceiiiieeeiiiiieeniiennn 161
Window 32 Vertical Size Register LOw Byte — OX480........ccccuveveiiiiiieiiiiiie e 161
Window 32 Horizontal Size Register Low Byte — OX481..........cccoviiiieiiiiiieniiieee e, 161
Window 32 Vertical and Horizontal Position Register High Byte — 0x482................... 161
Window 32 Vertical and Horizontal Size Register High Byte — 0x483..........ccccccvvuvneee. 162
Window 32 Enable RegiSter — OXA84.......cooiuiiiiiiiiiie et 162
Display MISC. Control Register — OX485 ......ccociiiiie it 162
Verital Sync Delay and Boundary Width Register — 0X486 ..............uvvuvvrviviniveninininnnnn. 163
Boundrary Red Color Intensity Register — OX487 ......ccccoveeieeie e 163
Boundrary Green Color Intensity Register — 0X488.......cccooeeieiiiiiiiiii e, 163
Boundrary Blue Color Intensity Register — OX489........ccccoeeeiiiiiiiiiie e 163
Motion Base Address Low Byte Register — OX48A ......coccviiiiiiiii i 163
Motion Base Address Middle Byte Register — OX48B ..........cocccvieiiiiiieniiiiee e 163
Motion Base Address High Byte Register — OX48C ........c.uuveiriiiieiiiiiie e 164
HD Motion Base Address Low Byte Register — OX48D.........occcoveiiiieieniiiiee e 164
HD Motion Base Address Middle Byte Register — OX48E...........cccoccvveiiiiieeiniiieeeen 164
HD Motion Base Address High Byte Register — OX48F ..........cccccvviiiiiiniiiie e 164
Mouse Update Enable Register — OX490 ......ccccoiiiiiieie i 164
Horizontal Upscale Factor Low Byte Register — 0X491 .........ccoooeeiiiiiiiiie e, 164
Horizontal Upscale Factor High Byte Register — 0X492 ........cccoooviiiiiiieii e, 165
Vertical Upscale Factor Low Byte Register — 0X493 ...........uuvvvvviiimimimininreinininininnninnn, 165
Vertical Upscale Factor High Byte Register — OX494............uuuuvvieimiminieinrninininininnninnnn. 165
Position Upscale Enable Register — 0X495 ......ccoooiiiiiiiiiieie e 165
OSD BIlink Rate RegISter — OX496 ........coiiuiiiiiiiiieeeiiiee ettt 165
Motion Box Cursor Vertical Position Register — OX497 ........coocovieiniiieeniniiie e 166
Motion Box Out Boundary Red Color Register — OX49F .........ccccovviiviiiniiieeiieee e 166
Motion Box Out Boundary Green Color Register — OX4AO .........cooviiiveniniiieiiniiee e 166
Motion Box Out Boundary Blue Color Register — OX4AL ........ccoceiiiiiiiiniiiieeeieee e 166
Motion Box Inner Boundary Red Color Register — OX4A2 ........cccoeeveieieieiiie e, 166
Motion Box Inner Boundary Green Color Register — OX4A3.........ccoooeeeieiiieieeeieee e, 166
Motion Box Inner Boundary Blue Color Register — OX4A4.........cccooeeeeieieiiieieieeeee e, 167
Motion Box Mask Red Color Register — OX4AD .......cooooiiiiieee e 167
Motion Box Mask Green Color Register — OX4AB .......cccoeeeeeeieieieie e 167
Motion Box Mask Blue Color Register — OXAAT .......ueeiiieeiiiiiiieeeae e 167
Motion Box Plane Red Color Register — OX4AS8.........ccooiiiiiiiiiiie e 167
Motion Box Plane Green Color Register — OX4A9 .......coiiiiiiiiiie e 167
Motion Box Plane Blue Color Register — OX4AA ... 167
Horizontal Start Low Byte RegiSter — OXAAC .......coouiiieiiiiiie it 168
Horizontal Start High Byte Register — OX4AAD ........ccueiiiiiiiieiniiee e 168
Vertical Start Low Byte Register — OX4AAE .........ooouiiiiiiiiieiiece e 168
Vertical Start High Byte Register — OX4AAF ..........ooiiiiiiiiiiieee e 168
Vertical Total Window Register — OX4BO0 ........cc.uuviiiiiiiiiiiieiee e 168
Vertical Total Adjust Mode Register — OX4BI ........cccooiiiiiiiiiiiieeee e 169
Vertical Total from Input Video Low Byte Register — OX4B2.........ccccuiieeieeiiiiiiiiineenenn, 169
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Vertical Total from Input Video High Byte Register — Ox4B3.........ccccccveveeeviiiviinnnnnenn, 169
Vertical Total after Adjustment Byte Register — OX4B4.........covevevviiiiiieeeie e, 169
Vertical Total after Adjustment High Register — OX4B5 ........coviiiiiiieiniiiie e, 169
Boundary Enable Register — OX4ABB...........oooiiiiiiiiiiiie e 170
Boundary Channel Enable Register 5 — OX4C2.........oooiiiiiiiiiiiie it 170
Frame Rate Control Enable Register 5 — OX4C3 .......coooiiiiiiiiiiie e 170
Test pattern generator Y Register — OXACA .......ooiiiiiiiiiieeiieiee e 170
Test pattern generator CB RegiSter — OX4CS ........uiiiiiiiiiieiiiieee e 170
Test pattern generator CR RegISter — OXACH .......uuveveeiiiiiiiiiiiiee e s iiiiieeee e e e s e sninnneeeee s 170
External OSD Control ReQIStEr— OXACT ....cvvveeiiiiciieieee e e ettt s e e e 171
External OSD Alpha RegiSter— OXACS8.......ccuiieiiiiiiiiieeie e e cteeee et ssiernee e 171
External OSD Color R RegiSter— OXAC.....ccieiiiiiiiiieee et e e s e e 171
External OSD Color G RegiSter— OXACA ....cooce i ittt e e e 172
External OSD Color B Register— OX4ACB........ccoiiiiiiiieiie et e e 172
Frame Rate Control Debug Register— OX4CE ..o 172
MiSC CoNtrol REGIStEr — OXACKE ........uiiiiiiiiie ettt 172
Boundary Enable Register 2 — OXADO0 ........ccoiuiiieiiiiie et 173
Image control RegISter — OXADA ........ooi ittt 173
Weave or 2D selection Registerl — OXADC .......coouiiiiiiiiiieiiiieee e 173
Weave or 2D selection Registerl — OXADD .......coccuiiiiiiiiiieiiiieee i 174
Weave or 2D selection Registerl — OXADE ...........uuuvuiviiiiiiiminiiinieinieieinieneinnnn. 174
Weave or 2D selection Registerl — OXADF............uuuuiiiiiiiiiiiiniiieieieieieinieieieiennnnn. 174
Weave or 2D selection Registerl — OXAED ...........uuuuriiermiririninieinieieinrninienerneninn. 174
Horizontal Active Pixel for Weave Low Register — OX4EL............cccoeeeiiiiii e, 174
Horizontal Active Pixel for Weave High Register — OX4E2 ...........ccccoeeeeeeeie e, 174
Vertical Active Line for Weave Low Register — OX4E3 ..., 175
Vertical Active Line for Weave High Register — OX4E4.........ccccooviiiieiiiiiieiniiece e, 175
Setting new HDE/VDE value — OX4ED ........ccooiiiiiiii e 175
Digital R Gain RegiSter — OXAEB ........cociiuiiieiiiiiie ittt 175
Digital G Gain RegiSter — OXAET ........ooi it 175
Digital B Gain Register — OXAES ........cooiiiiiiii e 175
R Offset RegiSter — OXAED ... 175
G Offset Register — OXAEA ... 176
B Offset ReQISter — OXAEDB ... 176
Boundary Channel Enable Register 1 — OX4EC .......ccoooiiiiiiiii e, 176
Boundary Channel Enable Register 2 — OX4ED .......cccoooiiiiiiii i, 176
Boundary Channel Enable Register 3 — OX4EE..........ccooooieiiii i, 176
Boundary Channel Enable Register 4 — OX4EF ... 176
Frame Rate Control Enable Register 1 — OX4F0 .......coooiiiiiiiiiiie e 177
Frame Rate Control Enable Register 2 — OX4FL ........ccoiiiiiiiiiiiiiiee e 177
Frame Rate Control Enable Register 3 — OX4AF2 ..o 177
Frame Rate Control Enable Register 4 — OX4F3 ........oooiiiiiiiiiieie e 177
Red Color for No Video Channel — OX4F4 .........ooooiiiiiiiie e 177
Green Color for No Video Channel — OX4F5........coooiiiiiiie e 177
Blue Color for No Video Channel — OX4FB...........cocciiiiiiiiieiniiie e 177
2D De-interlace Control Register — OXAF7 ......ccoooeieieie i, 177
2D De-interlace Threshold 1 Register — OX4F8 ..., 178
2D De-interlace Threshold 2 Register — OX4F9 ... 178
2D De-interlace Threshold 3 Register — OXAFA .......cooi ot 178
2D De-interlace Threshold 4 Register — OX4AFB.......c..oooiiiiiiiiiie e 178
2D De-interlace Threshold 5 Register — OXAFC........c.coooiiiiiiiiiiiieeeieee e 178
2D De-interlace Threshold 6 Register — OXAFD.......c.ccooiviiiiiiiiiieeeie e 178
De-interlace Mode Selection Register 1 — OXAFE........coccoociiiiiiiiin e 179
HD regqister page select for motion detecter— OX4AFF ... 179
Horizontal Total Register 1 — OX500 ........uuiiiiiiiiiiiiiie et 180
Horizontal Total Register 2 — OX50L .......uuiiiiiiiiiiieiie e 180
Vertical Total Register 1 — OX502.........uuiiiiiiiiiiiiiiiie e eebeeee e e 180
Vertical Total Register 2 — OX503.........euiiiiiei it e e 180
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Horizontal Display End Register 1 — OX504 .......cccuviiiieie i e e e seeiieeee e e e e 180
Horizontal Display End Register 2 — OX505 ........cccviiiiieeeiiiriieiieeee e e sssiieeee e e 181
Vertical Display End Register 1 — OX506 .........coeiiuuiiieiiiiiiieiiiiiee i e 181
Vertical Display End Register 2 — OX507 ........eviiiiiiiiiaiiiiiee ittt 181
Horizontal Sync Starting position Register — OX508 ...........ccoviiieiiiiiieiiiiee e 181
Vertical Sync Starting position Register — 0X509............euveiiiiiieiiiiiieiieeee e 181
Horizontal Sync Width Register — OX50A..........uuiii it 181
Vertical Sync Width Register — OX50B .........c..eiiiiiiiiiiiiiec e 182
SBOXO0 Control REGISIEr — OX50C ....cccceiiiiiiiieiee e e e s st e e e e e e st e e e e e e e ssnreree e e e e e e e anns 182
SBOX Line Width Control Register 1 — OX511........ccccuiiiiieeeiiiiieieeee e e e e ccieree e e e e e 183
SBOX Line Width Control Register 2 — OX512........ccccuuiiiiieeeieiiiiieeee e e e e ssieree e e e 183
SBOXO0 HL Control Register 1 — OX513 ......uuiiiiiieeeiiiiiiieeiee e e e s srintee e e e e e e ssnrerne e e e e e s e 184
SBOXO0 HL Control RegiSter 2 — OX514 ......uuviiiieee e e iiiiieeie e e e scintee e e e e e e ssteree e e e e e s 184
SBOXO0 HR Control Register 1 — OX51B .......uueiiiiiiiiiiiiiiiiiee e e siinineee e e e s ssieeneeee e e e e 184
SBOXO0 HR Control Register 2 — OX5LC .....ccoiiiiiieiiiiee ittt 184
SBOXO0 VT Control Register 1 — 0X523 ......ccooiiiiiiiiiieeiiie et 184
SBOXO0 VT Control Register 2 — OX524 .......ccovuiiiiiiiiiee et 184
SBOXO0 VB Control Register 1 — OX52B......cccoouiiiiiiiiieeiiiee et 184
SBOXO0 VB Control Register 2 — OX52C.......ccoiiiiieiiiie ettt 184
BOX Boundary Color R byte — OX533 ......eeiiiiiiiiieiiiiiee ittt 185
BOX Boundary Color G byte — OX534 ... ..ot 185
BOX Boundary Color B byt — OX535 ......cieieieceie et 185
BOX Plane Color R bYIe — OX536 ......ccciiiiieieceiiie i s a e an e 185
BOX Plane Color G BYte — OX537 ..ot 185
BOX Plane Color B byte — OX538 ......cciiiiiieii et 185
Screen Background Color R byte — OX539 .......uoiiiiiiiiiiiiieee it 185
Screen Background Color G byte — OX53A......ueiiiiiiiieeieee e 185
Screen Background Color B byte — OX53B .........ccooviiiiiiiiiiieiiiie e 185
MOUSEOQ Horizontal Position Register 1 — OX53C......ccoiiiiiiiiiiieiiiiiee e 186
MOUSEOQ Horizontal Position Register 2 — OX53D .......coociiiiiiiiiieiiiee e 186
MOUSEDQ Vertical Position Register 1 — OX53E .........cooiiiiieiiiiiie e 186
MOUSEDQ Vertical Position Register 2 — OX53F .......ccoooiiiiiiie e, 186
MOUSEL1 Horizontal Position Register 1 — 0X540 ......cccoooieiiiiiiii e, 186
MOUSEL1 Horizontal Position Register 2 — OX541 .......ccoooeeiiiiiiii e 186
MOUSEL1 Vertical Position Register 1 — OX542 ......cccoooiiiiieii e 186
MOUSEL1 Vertical Position Register 2 — OX543 .......ccoooiiiiieii e 186
MOUSE Control ReQIStEr — OX544 ... ...ttt 187
Mouse Background Color R byte — OX545 .........ooiiiiiieiieie e 187
Mouse Background Color G byte — OX546.........cooiiuiiiiiiiiiie it 187
Mouse Background Color B byte — OX547 .......oueiiiiiiiieiiiee et 187
Mouse Foreground Color R byte — OX548..........oooiiiiiiiiiiiie e 187
Mouse Foreground Color G byte — OX549 ........uiiiiiiiieiie e 187
Mouse Foreground Color B byte — OX54A ... 188
Display Mode Control Register — OX54B......ccoooeiiiieie e 188
Mouse RAM Address Register — OX54C ......ccoveiiie it 188
Mouse RAM Data Register — OX54D......cccooiieeieiiee et 188
Mouse Register Update Enable Register — OX54E ........ccoooovieiiiiiiii e, 188
Mouse RAM Write Enable Register — OX54F .........uuiiiiiiiiie e 189
MD BOX Control Register 0 — OX550.........ccoiiiiiaiiiiiieiiiiiee et 189
MD BOX Line Width Control Register 0 — OX560..........ccccuvieiiiiiieiiiiiie e 189
MD BOX 0 Horizontal Left Position Register 1 — OX568 .........ccccevviieveiiniieeeiiiee e 190
MD BOX 0 Horizontal Left Position Register 2 — OX569 .........cccccevviiiieiiiiiee e 190
MD BOX 0 Vertical Top Position Register 1 — 0X588 ..........cocccieiiiiiieiiiiieeeeieee e 190
MD BOX 0 Vertical Top Position Register 2 — 0X589 .........cccoocveiiiiiiiiiiiieee e 190
MD BOX 0 Horizontal Size Register 1 — OX5A8........ueiiiiiiiiiiiieeee e 191
MD BOX 0 Horizontal Size Register 2 — OX5A9........uuiiiiiiiiiiiiieee e 191
MD BOX 0 Vertical Size Register 1 — OX5C8.........uuuiiiiiieiiiiiiiiiieee et 191
MD BOX 0 Vertical Size Register 2 — OX5C9.......c..uuiiiiiieiiiiiiiiie e 191
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MD BOX HCELL Register 0 — OX5ES .........cociiiiiiiiieice e 191

MD BOX VCELL Register 0 — OX5F0......uuuiiiieeeiiiiiiiee e eectieee e e e s sseireee e e 192

MD BOX Cursor Horizontal Position Register 0 — OX5F8 ..........coooviiiieiniiiieeniieee e 192

REQISTEIS TADIE ... e s 192

OSD fOr DISPIAY Pt ...t 194

[ ol [V ox o] RO PO PR PTR PR 194

FRAIUIES ... 194

Font and PiCture LIDIary.........ooo i e e e e e e e s anrrane e e e s 194
Font 194
Picture 195

Display INFOMMALION ......oeiiiiie et e et e e et e e snbe e e e 195

Channel NUMDEI ...ttt e e e et e e e e e e s nbe e e e eaeeaeannes 195

ChanNEI PICLUIE ...ttt e e e e ettt e e e e e e s nbeteeeaaeeeeannes 196

(D= 1 C= =T a o I I 01 USSP 197
Title 197

ST R Y| Y| (oo L1 T o PP PRRP 197

Font and PICTUIE SRAM .......ooiiiiiiiieie et 197

DiISPIAY SRAM ...ttt 198

Register DESCIIPLIONS ......ccci i 199

OSD Control Register — OX080 ........cccoeieie e 199

OSD Mode Register — OX08L........ccooeiiei i 199

OSD Font Size Register — OX082........ccoiiiiiiiiiiiee ettt 200

OSD Channnel Number Horizontal Position Low Byte Register — 0x083 ................... 201

OSD Channnel Number Horizontal Position High Byte Register — 0x084................... 201

OSD Channnel Number Vertical Position Low Byte Register — 0x085............cccccc...... 201

OSD Channnel Number Horizontal Position High Byte Register — 0x086................... 201

OSD Channnel Picture Horizontal Position Low Byte Register — 0X087 ..................... 201

OSD Channnel Picture Horizontal Position High Byte Register — 0x088..................... 201

OSD Channnel Picture Vertical Position Low Byte Register — 0x089 ......................... 202

OSD Channnel Picture Horizontal Position High Byte Register — Ox08A.................... 202

OSD Time and Date Horizontal Position Low Byte Register — OxX08B......................... 202

OSD Time and Date Horizontal Position High Byte Register — 0x08C........................ 202

OSD Time and Date Vertical Position Low Byte Register — 0x08D..................cceeennn. 202

OSD Time and Date Horizontal Position High Byte Register — OX08E......................... 202

OSD Title Horizontal Position Low Byte Register — OXO8F ...........coccocieiiiieeeiniiieeenn 202

OSD Title Horizontal Position High Byte Register — 0X090 ..........ccccoceeiniiieeiniieeennnn 203

OSD Title Vertical Position Low Byte Register — OX091 .........ccoceeeiiiiieeiniiiee e 203

OSD Title Horizontal Position High Byte Register — 0X092 ..........c.ccocceeiiiiieeiniieeeenne 203

OSD Font Red Color 1 Register — 0X093 ........uuiiiiiiiieeiiiee et 203

OSD Font Green Color 1 Register —0X094 ........ccoooeiiii i, 203

OSD Font Blue Color 1 Register — OX095.......ccocooiiiiie e 203

OSD Font Red Color 2 Register — 0X096 ........cccooeeieiiie e 203

OSD Font Green Color 2 Register — 0X097 .......coooeieiiie e 204

OSD Font Blue Color 2 Register — OX098.........ccoooeieiiieie e 204

OSD Font Red Color 3 Register — 0X099 ........c.uviiiiiiiee it 204

OSD Font Green Color 3 Register — OX09A........ooi it 204

OSD Font Blue Color 3 Register — OX09B ..........cooiiiiiiiiiiiieeeriiee e 204

OSD Picture Red Color 0 Register — OX09C.......ccooviiiieiiiiie et 204

OSD Picture Green Color 0 Register — OX09D ........ceveeiiiiieeiiiiie e 204

OSD Picture Blue Color 0 Register — OX09E .........occoiiiiiiiiieiie e 205

OSD Picture Red Color 1 Register — OXO9F ........coiiiiiiiiiiieeeee e 205

OSD Picture Green Color 1 Register — OXOAD ......coouviiiiiieeeen et 205

OSD Picture Blue Color 1 Register — OXOAL .......coi it 205

OSD Picture Red Color 2 Register — OXOAZ .......cooiiiiiiiiiiae e e e 205

OSD Picture Green Color 2 Register — OX0A3S ... 205

OSD Picture Blue Color 2 Register — OXOAZ .......coo i 205

OSD Picture Red Color 3 Register — OXOAD .......ccooiiiiieiiiiee et 206

OSD Picture Green Color 3 Register — OX0AB .......cueveeiriiieeiiiiie et 206
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OSD Picture Blue Color 3 RegiSter — OXOAT .....cceeiiecieieeiee e e e s eeieiieee e e e s e ssreaeeeeae e e e 206

OSD Font and Picture RAM Address Low Byte Register — OX0A8..........cccccvvvveeeeininns 206

OSD Font and Picture RAM Address High Byte Register — OX0A9..........ccccevvvvveennnnn 206

OSD Font and Picture RAM Data Low Byte Register — OXOAA .........cccooviiveeiiiieeeen 206

OSD Font and Picture RAM Data High Byte Register — OX0AB ...........ccccoveiiiiieeennnn 207

OSD Font and Picture RAM Data High Byte Register — OXOAC .........cccoecvveeiiineeennnn 207

OSD Font and Picture RAM Data High Byte Register — OXOAD ...........cccoveeinineeennnnn 207

OSD Font and Picture RAM Data High Byte Register — OX0AE ...........ccccoveiiiiieeennnn 207

OSD Font and Picture RAM Data High Byte Register — OX0AF .........ccooviiviivveeeeennnnns 207

OSD Display RAM Address Register — OX0BO ..........cccovveeiiereireenieenee e 208

OSD Display RAM Address Register — OXOBL ..........ccooviieiiirenieeiiieesee e 208

OSD Display RAM Data Register — OXOB2..........cccovivieiiieiiieiee e 208
MOLION DELECHION UL ... .eeiiiiiiiiiiieii ettt e e e ettt e e e e e s et et e e e e e e e s sannbeteeeeaaeeeannns 209
gL 0T [0 1o i o] o [ PR 209
MOLION DAta EXIFACTION.....cciiiiiiiiiiiiiiiie ettt e e e e e e st e e e e e s st e e e e e e s s annbeaeeeaeeas 210
Mask and Detection Region SEIECHON ..........ccoiiiiiiiiiiiee e 210
Y= ESY L 1AV @ £ (SRR 211
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Spatial SENSIIVILY ..o —————— 211
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REGISTEN TADIE ...t e et e e e s 214
Register Table (HD MOtioN DELECION) ......cuviieiiiiieeiiiiee ettt e 215
REQISEIS DESCIIPIION ...eeeiitiie ettt e ettt e et r e e et e e st e e e e nnbe e e e e eees 219
Motion Detection Cell Line 0 Mask Register 1 — 0X800..........ccuuveirireeeriniiee e 219
Motion Detection Cell Line 0 Mask Register 2 — OX801..........ccooeeviiiiiieii e, 219
Motion Detection Cell Line 1 Mask Register 1 — 0X802.........cccooeevvieiiieie e, 219
Motion Detection Cell Line 1 Mask Register 2 — 0x803.........cccoovviviiiiiiie e, 219
Motion Detection Cell Line 2 Mask Register 1 — 0X804.........cccooeveiiiiiieii e, 219
Motion Detection Cell Line 2 Mask Register 2 — 0x805..........ccoeevvviiiiieie e, 219
Motion Detection Cell Line 3 Mask Register 1 — 0X806...........ccoeeeeveieieieiiieieie e, 219
Motion Detection Cell Line 3 Mask Register 2 — OX807 .........cccvveiriieieniiieee e 219
Motion Detection Cell Line 4 Mask Register 1 — OX808..........cccceeiiiieieniiiiee e 219
Motion Detection Cell Line 4 Mask Register 2 — 0X809..........cccveiiiieeniniiee e 220
Motion Detection Cell Line 5 Mask Register 1 — OX80A ........ccceveiiiieieeiniiee e 220
Motion Detection Cell Line 5 Mask Register 2 — OX80B .........cccceviiviveiiiiiieeniieee e 220
Motion Detection Cell Line 6 Mask Register 1 — OX80C .........ccceeiriiiieiiiiiie e 220
Motion Detection Cell Line 6 Mask Register 2 — 0X80D ..........cccoeeeveieieeeiiie e, 220
Motion Detection Cell Line 7 Mask Register 1 — OX80E ...........ccccoeveeeiiie e, 220
Motion Detection Cell Line 7 Mask Register 2 — OX80F............ccoooeveveieie i, 220
Motion Detection Cell Line 8 Mask Register 1 — OX810........cccoovvviiviiiiiieii e, 220
Motion Detection Cell Line 8 Mask Register 2 — OX811..........ccooeeveieiiieie e, 220
Motion Detection Cell Line 9 Mask Register 1 — OX812.........ccccveiviiieiiiiiee e 221
Motion Detection Cell Line 9 Mask Register 2 — OX813.........ccceveiiiieieiiniiie e 221
Motion Detection Cell Line 10 Mask Register 1 — OX814........cc.ceevviiieiiiiiieiniiee e 221
Motion Detection Cell Line 10 Mask Register 2 — OX815........cccccevvvieiiiniiineeniiiee e 221
Motion Detection Cell Line 11 Mask Register 1 — OX816........cccceevvriviveiniiireeniiieee e 221
Motion Detection Cell Line 11 Mask Register 2 — OX817 ........ccccevviieeenniieneeiiieee e 221
Motion Detection Control Register 1 — OX818...........eeiiiiiiiiiiiiiiiiieie e 221
Motion Detection Control Register 2 — OX819.........uuuiiiiiiiiiiiiiiiieee e 221
Motion Detection Control Register 3 — OX8LA ........uiiiiiiiiiiiiiie e 222
Motion Detection Control Register 4 — OX81B ...........coiiiiiiiiiiiiiiieiee e 222
Motion Detection Control Register 5 — OX81E ...........cooviiiiiiiiiiiiieieeeiiieeee e 222
Motion Detection Control Register 6 — OX8LF............coiiiiiiiiiiiiiiieie e 222
Motion Detection Cell Line 0 Result Register 1 — OX820 ........c.ceevviveieniiieeeeiiieee e 222
Motion Detection Cell Line 0 Result Register 2 — OX821 ........ccccoevviieeeiniieee e 223
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Motion Detection Cell Line 1 Result Register 1 — 0X822 ..........ccccvveeeiiiievieeeeeeees e 223
Motion Detection Cell Line 1 Result Register 2 — 0X823 ..........ccccveeeiiiievivneeeeee s 223
Motion Detection Cell Line 2 Result Register 1 — OX824 .........ccccoovviiveiiiiiee e 223
Motion Detection Cell Line 2 Result Register 2 — OX825 ........ccccevviiiieiiiiiee e 223
Motion Detection Cell Line 3 Result Register 1 — OX826 .........ccceeeviveieeiiiieeeiiieee e 223
Motion Detection Cell Line 3 Result Register 2 — OX827 ........ccccveviiiiveeiiiiee e 223
Motion Detection Cell Line 4 Result Register 1 — OX828 ........ccceevviiiieiniiiieeiieee e 223
Motion Detection Cell Line 4 Result Register 2 — OX829 ........ccccevviiiieiiiiiee e 223
Motion Detection Cell Line 5 Result Register 1 — OX82A.........c.ccevveeeiiiiiiieeeeeee e 224
Motion Detection Cell Line 5 Result Register 2 — 0X82B........cccccceeeeviiieviineeeeeesiecvennen 224
Motion Detection Cell Line 6 Result Register 1 — 0X82C........ccccceeeeviiiiviineeeeee s e 224
Motion Detection Cell Line 6 Result Register 2 — 0X82D........ccccceveeeviiievivineeeee s s 224
Motion Detection Cell Line 7 Result Register 1 — OX82E........cccccceeeeviiiiviienneee e eecenen 224
Motion Detection Cell Line 7 Result Register 2 — OX82F .........c.cccccveeeviiivivieeeee e 224
Motion Detection Cell Line 8 Result Register 1 — OX830 ........ccceveviiieieeniiieeeniieee e 224
Motion Detection Cell Line 8 Result Register 2 — OX831 ........cccveviiiiieiiiiiee e 224
Motion Detection Cell Line 9 Result Register 1 — OX832 ........cceveiiiiiieeiiiiee e 224
Motion Detection Cell Line 9 Result Register 2 — OX833 .......ccvviiiiiiiieiiiiiee e 225
Motion Detection Cell Line 10 Result Register 1 — 0X834 .........cccovvveveiiiiieeiniiieee e 225
Motion Detection Cell Line 10 Result Register 2 — 0X835 ..........ccoviviviiiiiieeiniiiee e 225
Motion Detection Cell Line 11 Result Register 1 —0X836 ..........cceeevvvveieiiii e, 225
Motion Detection Cell Line 11 Result Register 2 — 0X837 ......cccoeeevvviiiiie e, 225
Register Descriptions(HD Motion Detector)..........ccovvvvviiiiiiiiiieeeeeeeeeeeeeee e 226
Motion Detection Mask Register 1 — OX700 ......cccooeieieiiieiiee e 226
Motion Detection Mask Register 2 — OX70L ......ccoooeieieiiie e 226
Motion Detection Mask Register 3 — OX702 .......cociiuiiieiiiiieeiiiie e 226
Motion Detection Mask Register 4 — OX703 .......cooiiiiiieiniiiee it 226
Motion Detection Mask Register 5 — OX704 .......cooiiiriieiiiiiee it 226
Motion Detection Mask Register 6 — OX705 .......ccciiuiiieiiiiiieiiiie e 226
Motion Detection Mask Register 7 — OX706 ........ccoiuriieiiiiiieiiiiiee e 226
Motion Detection Mask Register 8 — OX707 .......coeiiuiiieiiiiiie e 226
Motion Detection Mask Line Register — OX708 ........cccooveiiieiiie e 227
Motion Box Horizontal One Plus Register 1 — OX710 .....ccoooeeeiiiiiiiiie e, 227
Motion Box Horizontal One Plus Register 2 — OX711 ....cccoooviiiiiiiiiiie e, 227
Motion Box Horizontal One Plus Register 3 — OX712 ....cccoooviiiiiiiiii e, 227
Motion Box Horizontal One Plus Register 4 — OX713 .....ccoooeiiiiiiiiii e, 227
Motion Box Horizontal One Plus Register 5 —0X714 .....cccooiiiiiiiiiiiie e, 227
Motion Box Horizontal One Plus Register 6 — OX715 ........coooiiiieiiiiiieeiieee e 227
Motion Box Horizontal One Plus Register 7 — OX716 ........coooiiviieiniiiineniiiiee e 228
Motion Box Horizontal One Plus Register 8 — OX717 .....cc.ceeviiiiiiiiiiiieeiieee e 228
Motion Box Vertical One Plus Register 1 — OX718.......coccueieiiiiiieiiiiiee e 228
Motion Box Vertical One Plus Register 2 — OX719.......coocuiiiiiiiiieiniiee e 228
Motion Box Vertical One Plus Register 3 — OX71A ....ccooiiiiiiiie e 228
Motion Box Vertical One Plus Register 4 — OX71B .......cccoooeiiiiiiiiiii e, 228
Motion Box Vertical One Plus Register 5 — OX71C ......ccoooeiiiiiiiiiii e, 228
Motion Box Vertical One Plus Register 6 — OX71D .......ccoooeeeiiiiiiiiiiie e, 228
Motion Box Vertical One Plus Register 7 — OX71E .......cccooeeiiiiiiiii i, 229
Motion Detection Control Register 1 — OX770 .........uueeiiieaiiiiiiiiieeee e 229
Motion Detection Control RegiSter 2 — OX77L.....ccoiuuiieiiiiieeiiiiee e 229
Motion Detection Control REQIStEr 3 — OX772 ....ccoiiuiiieiiiiiie it 229
Motion Detection Control REQIStEr 4 — OX773 ....cceiiuiiieiiiiiee e 229
Motion Detection Control REQIStEr 6 — OX774 ......coiuueieiiiiiie it 230
Motion Detection Control RegiSter 5 — OX775 ....ccciiiiiieiiiiieiiiiee e 230
Motion Detection Cell Line 0/14/28/42 Result Register 1 — 0X780 .........ccccvevviveeeennnnn 230
Motion Detection Cell Line 0/14/28/42 Result Register 2 — OX781 ........cccceveveeiiiiinnnnnn. 230
Motion Detection Cell Line 0/14/28/42 Result Register 3 — OX782 .......cceeeveeeeiiivnnnnn. 230
Motion Detection Cell Line 0/14/28/42 Result Register 4 — OX783.......cccceeeveeiiivnnnn. 230
Motion Detection Cell Line 0/14/28/42 Result Register 5 — 0X784 .........cccceveeiiivnnnn. 230
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Motion Detection Cell Line 0/14/28/42 Result Register 6 — OX785........cccccveveevvicvnnnen. 231

Motion Detection Cell Line 0/14/28/42 Result Register 7 — OX786 .........ccccveveeeviivnnnnn. 231
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PB5 Channel ID Enc Man0 MSB Register — OXDAF ..........ccooviiiieiiiiiieiiiee e 245
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PB5 Channel ID Enc Manl SB Register — OXD51 ......cccoooveeiiiiiiiiiie e, 246
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Background On/off Control 1 for SPOT Write Buffer — OXC75 ........ccooeeiiiiiiiiieieieen, 303
Background On/off Control 2 for SPOT Write Buffer — OXC76 .........ccoovvveeeiniineeenn 303
New Non-real Time Field Switching Mode for Port 5 ~ Port 9 — OXC77 ........ccccceeenee. 304
New Field Switching Mode Field Select for Port 5 ~ Port 9 —OXC78 .........cccecvveeenee 304
4-Frame Field Interleaved Read Mode for Port 1 ~ Port 8 — OXC79........cccovvveeernnnenn. 304
New Non-real Time Bank Control for Port 5 ~ Port 9 — OXC7A ......coovviiiiveveeeeeieeee 304
DRAM Pitch of SPOT Display — OXCT7B......cccuiiiiiieiiieeieeeie e 304
Vertical Start Position of Record Write Buffer Register A — OXC7C.........ccccvvvvvivivnnnnnns 304
Vertical Start Position of Record Write Buffer Register B — OXC7D............cvvvvvvvininnnnns 305
Horizontal Start Position of Record Write Buffer Register A — OXC7E................ccce..... 305
Horizontal Start Position of Record Write Buffer Register B — OXC7F...............ccco.... 305
Vertical Start Position of SPOT Write Buffer Register A — OXC80 ........ccoeeeviiiiiiiineennnn. 305
Vertical Start Position of SPOT Write Buffer Register B — OXC81 ........cccceevvvveeeininnenn. 305
Horizontal Start Position of SPOT Write Buffer Register A — OXC82.........ccccevvveeenen 305
Horizontal Start Position of SPOT Write Buffer Register B — 0XC83.........ccccocveeeenee 305
QCIF Mode On/Off Control Register for SPOT write buffer 1 ~ 8 — OxC8C ................ 306
QCIF Mode On/Off Control Register for SPOT write buffer 9 ~ 16 — 0xC8D .............. 306
QCIF Type Selection Register for SPOT write buffer 1 ~ 8 — OXC8E............ccceeeennee 306
QCIF Type Selection Register for SPOT write buffer 9 ~ 16 — OXC8F ..........ccccceeennnee 306
SPOT Recording write Buffer 1 Control Register A — OXCO0 .........ccceeviiiiiiiieeneaennnns 306
SPOT Recording write Buffer 1 Control Register B — OXCAD .........ccveeiiiiiiiiiiieieaennnas 307
Read Port Miscellaneous Control Register— OXCBC ..........cccuviiiiiiiiiiiiiiieeee e 308
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Read Port Miscellaneous Control Register— OXCBD ..........ccccvvvveeeeiiiiiiiieeee e 308
Read Port Miscellaneous Control Register— OXCBE ..........ccccccveeee i 309
Read Port Miscellaneous Control Register— OXCCA..........uveiiiiieiiiiiie e 309
Background Buffer Indication Register 1 — OXCCB8 ........ccueveiiiiiieiiiiiee e 309
Background Buffer Indication Register 2 — OXCCO ......coccuvieiiiiiieiiiiiee e 309
Second Record Buffer DRAM Control Register 1 — OXCCA ........coovciveeiniiieeiiiieeee 309
Second HD Buffer DRAM Control Register 2 — OXCCB..........ccocveeiiiiiieiniiee e 310
Second SPOT DRAM Buffer Control Register 1 — OXCCC.........cccovvvveeiiiieeennieeeee 310
Second SPOT DRAM Buffer Control Register 2 — OXCCD.......cccccvveveeeeiiiiiiiiieeee e 310
Record Buffer Alternate Source Control Register 1 — OXCCE ..........cccccvvvvveeeeriicnnnnen, 310
Record Buffer Alternate Source Control Register 2 — OXCCF ..........coocvviveveeee i, 310
Record Buffer Horizontal Offset Control Register — OXCDO-D7.........cccccvvvveeeeeiicvnnnnn 311
Record Buffer Vertical Offset Control Register — OXCEOQ-E7 ..........cccoevvvvveveeeeeiiinnnnen, 311
SPOT Buffer Horizontal Offset Control Register — OXCDO-DF ..........cccoovviiviiieeeeennnnnns 311
SPOT Buffer Vertical Offset Control Register — OXCEO-EF ............cccccoiiiiiiiic e 311
DRAM Pitch of PB to SPOT Display — OXCDO.......c..uuteiiiiiieiiiiee it 311
Record Pitch Selection for Read Port 5 ~ Port 9 — OXCD1........cccoocviviiniiineeniiee e 312
Special Component Record Mode Register — OXCFO..........coooviiiiiiiiieeniiiiiiiieeeee e 312
Record Buffer Field Switching Record Mode Register — OXCFL ........cccoccoeeiviiieeennnnn 312
Record Buffer Field Switching Record Mode Field Select Register — OXCF3.............. 313
Output Pin Set Source 2 Control Register A — OXCF5........ccooooiviiiiii e, 313
Output Pin Set Source 2 Control Register B — OXCF6............ccooeeveieieiiee e, 314
Frame Rate Controller Update Register — OXCF7 .....ccoooviiiiiiiiiie e 314
SPOT Buffer Field Switching Record Mode Register | —OXCF8 ...............cceeeeeeiieeenn. 314
SPOT Buffer Field Switching Record Mode Register 2 — OXCF9 ...........coeeeeeveeeieeenn, 315
SPOT Buffer Field Switching Record Mode Field Select Register | — OXCFA.............. 315
SPOT Buffer Field Switching Record Mode Field Select Register 2 — OXCFB............ 315
Write Buffer Control Register — OXCFC......couuiiiiiiiiieiieiee e 315
New FRSC Control Register A — OXCFD .......ccuuiiiiiiiiieiiiee et 316
New Write Buffer Mapping Control Register— OXCFE............cccocceiiiiieiiiiieeeeiee e 316
PB FRSC Connection Control Register— OXCFF .........coociiiiiiieiieee e 317
Register Descriptions for SPOT DisSplay .......cccoovvviviiiiiii e, 317
SPOTL1 Control Register— OXFOB..........ccoooiiiie e 317
SPOTL1 Control Register — OXFOF ..o 317
SPOTL1 Control Register— OXFL7 ......ccoooeiiiii e 317
SPOTL1 Control Register— OXFL8........ccooooiiiiii i 318
SPOTL1 Control Register— OXFL9 ... 318
SPOT1 Control RegiSter— OXFLA........ooiiiiiiiii ittt 319
SPOT1 Control RegiSter— OXFLB........cccoiuiiiiiiiiiee ittt 319
SPOT1 Control RegiSter— OXFLC .......ccoiiiiiiiiiiiie ettt 319
SPOT1 Control REgISter— OXFLD .......ccoiiiiiiiiiiiiie ettt 319
SPOT1 Control Register— OXFLE..........coiiuiiiiiiiiieeeiiee et 320
SPOTL1 Control Register— OXFLF ... 320
SPOTL1 Control Register— OXF20 ... 320
SPOT2 Control Register — OXFBB..........ccoooiiiiie i 320
SPOT2 Control Register — OXFBF .........ccoooeiiie i 321
SPOT2 Control Register — OXF77 .....ccoee e 321
SPOT2 Control Register — OXF78 .....ccooiiiiiiiie e 322
SPOT2 Control Register — OXF79 .. ..oiiiiiiiiiee e 322
SPOT2 Control RegiSter — OXFT7A. .. ..o 323
SPOT2 Control REGISter — OXF7B.......ocoiiiiiieiiiiie ettt 323
SPOT2 Control REGIStEr — OXFT7C ....uiiieiiiieee ittt e 323
SPOT2 Control REGIStEr — OXFT7D .....ciiiiiiiieeiiiiee ettt 323
SPOT2 Control REgISter — OXFT7E.......ccooiiiiieiiiiie ettt 324
SPOT2 Control RegiSter — OXFT7F ...t 324
SPOT2 Control RegiSter — OXF80 ......ccooiiiiiiiiiieee ettt a e 324
SPOT3 Control Register — OXFIB.......cooiiiiiiiiiee ettt e e 324
SPOT3 Control Register — OXFIC .....cooiiiiiiiiii e 325
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ROSD Time and Date Enable Register — OXEOL.........coocoiiiiiiiiiiiiie e 344
ROSD Title Enable Register — OXEOD2..........coccuuiieiiiiieiiiee et 344
ROSD Status Enable Register — OXEO3 ........cuuiiiiiiiieiiiie et 345
ROSD Boundary Enable Register — OXEO4 .........coouuiieiiiiiieiiiiee e 345
ROSD Background Enable Register — OXEOS ...........oooiiiiiiiiiiiiieiiiee e 345
ROSD Mix Control Enable Register — OXEOB .........ccoooeeeiiieieieii i 346
ROSD Boundary Width Register — OXEOQ7 ......cccooeeiieeiie e 346
ROSD Font Size Register — OXEOB.........ccoooiiiieie e 346
ROSD Time Horizontal Postion for Full Mode Low Byte Register — OXEQ9 ................ 347
ROSD Time Horizontal Postion for Full Mode High Byte Register — OXEOQA ............... 347
ROSD Time Horizontal Left Postion for Half Mode Low Byte Register — OXEOB ........ 347
ROSD Time Horizontal Left Postion for Half Mode High Byte Register — OXEOC ....... 347
ROSD Time Horizontal Right Postion for Half Mode Low Byte Register — OXEOD...... 347
ROSD Time Horizontal Right Postion for Half Mode High Byte Register — OXEOE ..... 347
ROSD Time Vertical Postion for Full Mode Low Byte Register — OXEOF .................... 348
ROSD Time Vertical Postion for Full Mode High Byte Register — OXE10.................... 348
ROSD Time Vertical Top Postion for Half Mode Low Byte Register — OxE11............. 348
ROSD Time Vertical Top Postion for Half Mode High Byte Register — OXE12............ 348
ROSD Time Vertical Bottom Postion for Half Mode Low Byte Register — OxE13 ....... 348
ROSD Time Vertical Bottom Postion for Half Mode High Byte Register — OxE14....... 348
ROSD Title Horizontal Postion for Full Mode Low Byte Register — OXE15.................. 348
ROSD Title Horizontal Postion for Full Mode High Byte Register — OxE16................. 349
ROSD Title Horizontal Left Postion for Half Mode Low Byte Register — OXE17.......... 349
ROSD Title Horizontal Left Postion for Half Mode High Byte Register — OXE18.......... 349
ROSD Title Horizontal Right Postion for Half Mode Low Byte Register — OXE19 ....... 349
ROSD Title Horizontal Right Postion for Half Mode High Byte Register — OXE1A ...... 349
ROSD Title Vertical Postion for Full Mode Low Byte Register — OXE1B ..................... 349
ROSD Title Vertical Postion for Full Mode High Byte Register — OXEL1C .................... 350
ROSD Title Vertical Top Postion for Half Mode Low Byte Register — OXE1D ............. 350
ROSD Title Vertical Top Postion for Half Mode High Byte Register — OXE1E............. 350
ROSD Title Vertical Bottom Postion for Half Mode Low Byte Register — OXE1F ........ 350
ROSD Title Vertical Bottom Postion for Half Mode High Byte Register — OxE20........ 350
ROSD Status Horizontal Postion for Full Mode Low Byte Register — OXE21 .............. 350
ROSD Status Horizontal Postion for Full Mode High Byte Register — OxE22 ............. 350
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ROSD Status Horizontal Left Postion for Half Mode High Byte Register — OxE24......351

ROSD Status Horizontal Right Postion for Half Mode Low Byte Register — OxE25 .... 351
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ROSD Status Vertical Postion for Full Mode Low Byte Register — OXE27 .................. 351
ROSD Status Vertical Postion for Full Mode High Byte Register — OXE28.................. 351
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ROSD Status Vertical Top Postion for Half Mode Low Byte Register — OXE29........... 352
ROSD Status Vertical Top Postion for Half Mode High Byte Register — OXE2A ......... 352
ROSD Status Vertical Bottom Postion for Half Mode Low Byte Register — OXE2B.....352
ROSD Status Vertical Bottom Postion for Half Mode High Byte Register — 0XE2C.... 352

ROSD Font Y Color 1 RegiSter — OXE2D ..........uuieiiiiiieiiiiee et 352
ROSD Font Cb Color 1 Register — OXE2E .........coooiiiiiiiiie e 352
ROSD Font Cr Color 1 Register — OXE2F ..........cooiiiiiieiiiiee it 353
ROSD Font Y Color 2 Register — OXE30........c.uutieiiiiiieiiiiee et 353
ROSD Font Ch Color 2 Register — OXE31 ......cccoccuiiiiieeee e ee e e sseinienee e e e e 353
ROSD Font Cr Color 2 Register — OXE32 ......ccoiiiiiiiiieiie et sseiieeee e 353
ROSD Font Y Color 3 Register — OXE33.....ccccoiiiiiiiiieeie et 353
ROSD Font Ch Color 3 Register — OXE34 ........ccccuviiieeie e ciciiiiee e e eieeee e 353
ROSD Font Cr Color 3 Register — OXE35 ......ccooiiiiiiiieiee et ee e e sssinirnee e e e e 353
ROSD Background Y Color Register — OXE36 ..........ceeveeiiiiiiiiiieeieeeiiiiiiieee e e e e ssenenes 354
ROSD Background Cb Color Register — OXE37 ........coooiiiiiiiiiiieeee e 354
ROSD Background Cr Color Register — OXE38 .........cccoiuiiiiiiiiiieiiiiiee e 354
ROSD Boundary Y Color Register — OXE39 ........coccuiiieiiiiiieiiiee e 354
ROSD Boundary Cb Color Register — OXE3A........cuuiiiiiiiieiie e 354
ROSD Boundary Cr Color Register — OXE3B ........cc.ueviiiiiiieiiiiie e 354
ROSD Color Bar Enable Register — OXE43 .........cooiiiieiiiiiieiiiiee e 355
ROSD Enable for Port 9 Register — OXE44.......cccoo oo 355
ROSD Colbar Veritical Black Bar Position Register — OXE45.............cccooeeeveieieee e, 355
ROSD Field Switch Register — OXE4B ......ccoooeieiiee e 355
ROSD Font Full Size Control Register — OXE4C ......cccoooiiiiiiie e 356
ROSD Font Half Size Control Register — OXE4D ........cccoooeeiiii i, 356
ROSD Title On/Off Control Register for 15t ~ 8" Channel of Port 5 — OXE50 .............. 356
ROSD Title On/Off Control Register for 9" ~ 16" Channel of Port 5 — OXE51 ............ 356
ROSD Status On/Off Control Register for 1st ~ 8 Channel of Port 5 — OXE52........... 357
ROSD Status On/Off Control Register for 91" ~ 16" Channel of Port 5 — OXE53........ 357
ROSD Title On/Off Control Register for 15t ~ 8" Channel of Port 6 — OXE54 .............. 357
ROSD Title On/Off Control Register for 9t ~ 16! Channel of Port 6 — OXE55............. 357
ROSD Status On/Off Control Register for 1st ~ 8t Channel of Port 6 — OXE56........... 357
ROSD Status On/Off Control Register for 9t ~ 16t Channel of Port 6 — OXE57......... 358
ROSD Title On/Off Control Register for 1st ~ 8t Channel of Port 7 — OXE58 .............. 358
ROSD Title On/Off Control Register for 9t ~ 16 Channel of Port 7 — 0XxE59............. 358
ROSD Status On/Off Control Register for 1st ~ 8t Channel of Port 7 — OXE5A .......... 358
ROSD Status On/Off Control Register for 9t ~ 16" Channel of Port 7 — OXE5B ........ 358
ROSD Title On/Off Control Register for 15t ~ 8" Channel of Port 8 — OXE5C............. 359
ROSD Title On/Off Control Register for 9" ~ 16" Channel of Port 8 — OXE5D............ 359
ROSD Status On/Off Control Register for 1st ~ 8t Channel of Port 8 — OXE5E .......... 359
ROSD Status On/Off Control Register for 9t ~ 16" Channel of Port 8 — OXE5F ........ 359
ROSD Title On/Off Control Register for 15t ~ 8" Channel of Port 9 — OXE60 .............. 359
ROSD Title On/Off Control Register for 91 ~ 16 Channel of Port 9 — OxE61............ 360
ROSD Status On/Off Control Register for 1st ~ 8t Channel of Port 9 — OXE62........... 360
ROSD Status On/Off Control Register for 91 ~ 16t Channel of Port 9 — 0XE63 ........ 360
ROSD Mask 15t Top Side Width of POrt 5 — OXE70 .....cccoooeeiieiiiiii e, 360
ROSD Mask 2™ Top Side Width of POrt 5 — OXE7L.......cccceeeiiiiiiieiiiiie e 360
ROSD Mask 1st Center Side Width of POrt 5 — OXE72.......cccuviiiiiiiiiiiiiieee e 360
ROSD Mask 2m Center Side Width of POrt 5 — OXE73 ..........cocoveeiieeeieeceieeevee e, 361
ROSD Mask 3™ Center Side Width of POrt 5 — 0OXE74 ......ccoooeveeiieeeeeeciee e, 361
ROSD Mask 4t Center Side Width of Port 5 — OXE75.......c...cocoveeiiiieeieeeciee e, 361
ROSD Mask 13t Bottom Side Width of POrt 5 — OXE76 ........cc.cevvvveeeeiiiiiiiiinee e 361
ROSD Mask 2m Bottom Side Width of POrt 5 — OXE77 ......c.ccooveeiieeeieeecie e, 361
ROSD Mask Position Control of POrt’5 — OXET78 ........ccceeviiiiiiiiiieeeeeiicieiieeeeee e 361
ROSD Mask On/Off Control of POrt’5 — OXE79........uueiiiiiiiiiiiiiiceee e 362
ROSD Mask 1st /2 Vertical Left Side Width of Port 5 — OXE7A .......cccccovveeviveeecinenne, 362
ROSD Mask 1st/ 2" Vertical Center Side Width of Port 5 — OXE7B............cccceeeeuneenee. 362
ROSD Mask 3/ 4t Vertical Center Side Width of Port 5 — OXE7C.........c...ccoveeeuneenee. 363
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ROSD Mask 1st/ 2 Vertical Right Side Width of Port 5 — OXE7D..........ccccccevveennnnnee. 363
ROSD Vertical Mask On/Off Control of POrt 5 — OXET7E ........ccoovvuvieeeieieieeeieee e 363
ROSD Mask 15t Top Side Width of POrt 6 — OXE80 ........c..oveviiiiiiiiiiiieieee e 363
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ROSD Mask 1st Bottom Side Width of POrt 6 — OXE86 ..........cccoevvveveeiiiiiiiiiiiiieeeeeeeeees 364
ROSD Mask 2" Bottom Side Width of Port 6 — OXES87 ......cccuvveeveeeeeieeeeeeeee e 364
ROSD Mask Position Control of Port 6 — OXES88 ............veeiiiiiiiieiiiei et 365
ROSD Mask On/Off Control of Port 6 — OXE89..........cccuuueiiiiiiiiieiiiee e 365
ROSD Mask 1st/2n Vertical Left Side Width of Port 6 — OXE8A ........ccoovvveveeeeiveeennnn, 365
ROSD Mask 1st/ 2nd Vertical Center Side Width of Port 6 — OXESB.........cccceevvvveevnnen 366
ROSD Mask 31/ 4th Vertical Center Side Width of Port 6 — OXE8C.........ocoooevvveveeennnn, 366
ROSD Mask 1st/ 2 Vertical Right Side Width of Port 6 — OXE8D.........cccccceveerieerinnne 366
ROSD Vertical Mask On/Off Control of Port 6 — OXES8E ............coueviiiiiiiiiiiiee e 366
ROSD Mask 15t Top Side Width of POrt 7 — OXE9QO ........ceeveiiiiiiiiiiie e 366
ROSD Mask 2" Top Side Width of Port 7 — OXEO9L.........ccceeveeviriienieieeiee e 367
ROSD Mask 1st Center Side Width of Port 7 — OXEO92........cooviviveeiiiiiieeeeee e 367
ROSD Mask 2" Center Side Width of Port 7 — OXEOQ3 ......coooeveieeeeeeeeeeeee e 367
ROSD Mask 3™ Center Side Width of POrt 7 —0XEOQ4 ......ccooeveveeeeeeeeeeeeeeeeeeeeeeeee e, 367
ROSD Mask 4% Center Side Width of Port 7 — OXEO95.......coooeveieee e 367
ROSD Mask 1st Bottom Side Width of Port 7 — OXE96 .........ccocovveeiiiiiiiieiiie e 367
ROSD Mask 2" Bottom Side Width of Port 7 — OXE9Q7 .....cooveveeeeeeeeeeeeeeeeeeeeeeeeeee e, 367
ROSD Mask Position Control of Port 7 —0OXE98 ........ocvuviviieiiiiiieeeeeeeeeee e 368
ROSD Mask On/Off Control of POrt 7 — OXEO9........coiiiieiieeiee et 368
ROSD Mask 15t /2nd Vertical Left Side Width of Port 7 — OXEOQA ......ocoeveeeveeeeeieeeieeeen, 368
ROSD Mask 1st/ 2nd Vertical Center Side Width of Port 7 — OXE9B..........ccccceveveeeenn, 369
ROSD Mask 31/ 4th Vertical Center Side Width of Port 7 — 0XE9QC.........cccceeevveeuvnneen. 369
ROSD Mask 1st/ 2" Vertical Right Side Width of Port 7 — OXE9D.........ccccceveererrinnns 369
ROSD Vertical Mask On/Off Control of Port 7 — OXE9E ..........cocveeiiiiiiiieiiiie e 369
ROSD Mask 15t Top Side Width of Port 8 = OXEAOD ......cccooeeeii i, 369
ROSD Mask 2" Top Side Width of Port 8 — OXEAL .......ccccooviiiiiiiiiiee e 370
ROSD Mask 1t Center Side Width of Port 8 — OXEA2 .........ovivieeiiiiiiieeeeee e 370
ROSD Mask 2" Center Side Width of Port 8 — OXEAS......ccooeeeee e 370
ROSD Mask 3™ Center Side Width of POrt 8 —OXEAZ ......ccoooveeeeeeeeeeeeeeeeeeeeeeeee e, 370
ROSD Mask 4t Center Side Width of Port 8 — OXEAS .....cccooveeeeeeeeeeeeeeeeeeeeeeeeeeeee e 370
ROSD Mask 1st Bottom Side Width of POrt 8 — OXEAG..........oovveveeiieieieeeeee e 370
ROSD Mask 2nd Bottom Side Width of POrt 8 — OXEAT ....cccoeee oo 370
ROSD Mask Position Control of POrt 8 —OXEAS8 ........ocvuiieiiiiieeeee e 371
ROSD Mask On/Off Control of POrt 8 — OXEA9 ........oovivieeeee et 371
ROSD Mask 1st /2nd Vertical Left Side Width of Port 8 — OXEAA .......coooeveveveeeeeieieeen, 371
ROSD Mask 1st/ 2nd Vertical Center Side Width of Port 8 — OXEAB .........coooeveveveeennn. 372
ROSD Mask 31/ 4th Vertical Center Side Width of Port 8 — OXEAC .........coooevvveveeennn. 372
ROSD Mask 15t/ 2n Vertical Right Side Width of Port 8 — OXEAD ........cccccceeevveennee. 372
ROSD Vertical Mask On/Off Control of Port 8 — OXEAE............coeeiiiiiieiiiiee e, 372
ROSD Mask 1st Top Side Width of Port 9 — OXEBO ..........oovuuviiiiiieeiiiiiieee e 372
ROSD Mask 2" Top Side Width of Port 9 — OXEBL ........cccvevvevieeiienieiieeseesieesiee s 373
ROSD Mask 1st Center Side Width of POrt 9 — OXEB2 ......ccvvvivieeeeeeieeeeeeee e 373
ROSD Mask 2 Center Side Width of Port 9 — OXEBS3.....ccoooeve e 373
ROSD Mask 3 Center Side Width of POrt 9 —OXEB4 ......ccoeeeeeeeeeeeeeeeeeeeeee e 373
ROSD Mask 4t Center Side Width of PoOrt 9 — OXEBS .....ccoooeeeee e 373
ROSD Mask 1st Bottom Side Width of POrt 9 — OXEBG..........ovvveveeiiiiiieeeeeee e 373
ROSD Mask 2 Bottom Side Width of POrt 9 — OXEB7 .....cocoeveeeeeeeeeeeeeeeeeeeeeeeeeee e 373
ROSD Mask Position Control of POrt 9 —OXEBS8 ...........uoieiiiiiiiiiieeeeeeeee e 374
ROSD Mask On/Off Control of POrt 9 —OXEB9 ........coivviiiiii e 374
ROSD Mask 15t /2nd Vertical Left Side Width of Port 9 —OXEBA .......cocoeovveveveieeeieeen, 374
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ROSD Horizontal On/Off Control Register 1 for Port 5 — OXED2..........ccccceveveeeiinnnnen. 376
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Pin Descriptions
(230 signal pins + 24 Analog VCC/GND + 149 VCC/GND + 6 NC = 409 balls)

TABLE 1. PIN DESCRIPTION OF DIGITAL VIDEO INPUT INTERFACE 1

PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
L5 P_CKVIN1 | Clock input for Digital Video Port 1
L4 P_DIN1_O | Port1 Video input bit O
K3 P_DIN1_1 | Portl Video input bit 1
]2 P_DIN1_2 | Portl Video input bit 2
11 P_DIN1_3 | Portl Video input bit 3
K2 P_DIN1_4 | Port1 Video input bit 4
M4 P_DIN1_5 | Port1 Video input bit 5
L3 P_DIN1_6 | Port1 Video input bit 6
K1 P_DIN1_7 | Port1 Video input bit 7
L2 P_CKVIN2 | Clock input for Digital Video Port 2
M5 P_DIN2_0O | Port2 Video input bit O
M3 P_DIN2_1 | Port2 Video input bit 1
N4 P_DIN2_2 | Port2 Video input bit 2
M2 P_DIN2_3 | Port2 Video input bit 3
N5 P_DIN2_4 | Port2 Video input bit 4
M1 P_DIN2_5 | Port2 Video input bit 5
N2 P_DIN2_6 | Port2 Video input bit 6
N1 P_DIN2_7 | Port2 Video input bit 7
P5 P_CKVIN3 | Clock input for Digital Video Port 3
P3 P_DIN3_0 | Port3 Video input bit O
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PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
P4 P_DIN3_1 | Port3 Video input bit 1
P1 P_DIN3_2 | Port3 Video input bit 2
P2 P_DIN3_3 | Port3 Video input bit 3
R3 P_DIN3_4 | Port3 Video input bit 4
R4 P_DIN3_5 | Port3 Video input bit 5
R2 P_DIN3_6 | Port3 Video input bit 6
R5 P_DIN3_7 | Port3 Video input bit 7
R1 P_CKVIN4 | Clock input for Digital Video Port 4
T3 P_DIN4_O | Port4 Video input bit O
T4 P_DIN4_1 | Port4 Video input bit 1
u2 P_DIN4_2 | Port4 Video input bit 2
Ui P_DIN4_3 | Port4 Video input bit 3
Vi P_DIN4_4 | Port4 Video input bit 4
u3 P_DIN4_5 | Port4 Video input bit 5
V2 P_DIN4_6 | Port4 Video input bit 6
15 P_DIN4_7 | Port4 Video input bit 7
us P_DIN_PB4_0 | PB4 port bit O
w1 P_DIN_PB4_1 I PB4 port bit 1
V3 P_DIN_PB4_2 | PB4 port bit 2
ue P_DIN_PB4_3 | PB4 port bit 3
w2 P_DIN_PB4_4 | PB4 port bit 4
w3 P_DIN_PB4_5 | PB4 port bit 5
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PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
V5 P_DIN_PB4_6 | PB4 port bit 6
Y2 P_DIN_PB4_7 | PB4 port bit 7

u7 P_CK27PB4 | Clock input for PB port 4
V6 P_DIN_PB4_8 | PB4 port bit 8 / Port5 Video input bit O
W4 P_DIN_PB4_9 | PB4 port bit 9 / Port5 Video input bit 1
W5 P_DIN_PB4_10 | PB4 port bit 10 / Port5 Video input bit 2
AA2 P_DIN_PB4_11 | PB4 port bit 11 / Port5 Video input bit 3
V7 P_DIN_PB4_12 | PB4 port bit 12 / Port5 Video input bit 4
Y4 P_DIN_PB4_13 | PB4 port bit 13 / Port5 Video input bit 5
us P_DIN_PB4_14 | PB4 port bit 14 / Port5 Video input bit 6
w6 P_DIN_PB4_15 | PB4 port bit 15 / Port5 Video input bit 7

TABLE 2. PIN DESCRIPTION OF DIGITAL VIDEO INPUT INTERFACE 2
PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
AA3 P_DIN_PB1_0O | PB1 port bit O
Y5 P_DIN_PB1_1 | PB1 port bit 1
AA4 P_DIN_PB1_2 | PB1 port bit 2
W7 P_DIN_PB1_3 I PB1 port bit 3
AA5 P_DIN_PB1_4 I PB1 port bit 4
AAG P_DIN_PB1_5 I PB1 port bit 5
Y7 P_DIN_PB1_6 I PB1 port bit 6
ws P_DIN_PB1_7 I PB1 port bit 7
V9 P_CK27PB1 | Clock input for PB port 1
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PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
Y8 P_DIN_PB1_8 | PB1 port bit 8 / Port6 Video input bit O
wo P_DIN_PB1_9 | PB1 port bit 9 / Port6 Video input bit 1
U9 P_DIN_PB1_10 | PB1 port bit 10 / Port6 Video input bit 2
AAS P_DIN_PB1_11 | PB1 port bit 11 / Port6 Video input bit 3
Yo P_DIN_PB1_12 | PB1 port bit 12 / Port6 Video input bit 4
V10 P_DIN_PB1_13 | PB1 port bit 13 / Port6 Video input bit 5
AA9 P_DIN_PB1_14 | PB1 port bit 14 / Port6 Video input bit 6
W10 P_DIN_PB1_15 | PB1 port bit 15 / Port6 Video input bit 7
u10 P_DIN_PB2_0 | PB2 port bit 0
AA10O P_DIN_PB2_1 | PB2 port bit 1
Uil P_DIN_PB2_2 | PB2 port bit 2
Vil P_DIN_PB2_3 | PB2 port bit 3
w11 P_DIN_PB2_4 | PB2 port bit 4
Y11 P_DIN_PB2_5 | PB2 port bit 5
w12 P_DIN_PB2_6 | PB2 port bit 6
V12 P_DIN_PB2_7 | PB2 port bit 7
Y12 P_CK27PB2 | Clock input for PB port 2
u12 P_DIN_PB2_8 | PB2 port bit 8 / Port7 Video input bit O
AA12 P_DIN_PB2_9 | PB2 port bit 9 / Port7 Video input bit 1
AA13 P_DIN_PB2_10 I PB2 port bit 10 / Port7 Video input bit 2
Y13 P_DIN_PB2_11 I PB2 port bit 11 / Port7 Video input bit 3
w13 P_DIN_PB2_12 I PB2 port bit 12 / Port7 Video input bit 4
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PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
AA14 P_DIN_PB2_13 | PB2 port bit 13 / Port7 Video input bit 5
w14 P_DIN_PB2_14 | PB2 port bit 14 / Port7 Video input bit 6
Y15 P_DIN_PB2_15 I PB2 port bit 15 / Port7 Video input bit 7
u13 P_DIN_PB3_0 | PB3 port bit O
AA16 P_DIN_PB3_1 | PB3 port bit 1
W15 P_DIN_PB3_2 | PB3 port bit 2
V14 P_DIN_PB3_3 | PB3 port bit 3
Y16 P_DIN_PB3_4 | PB3 port bit 4
AAL7 P_DIN_PB3_5 | PB3 port bit 5
ui4 P_DIN_PB3_6 | PB3 port bit 6
V15 P_DIN_PB3_7 | PB3 port bit 7
W16 P_CK27PB3 | Clock input for PB port 3
uis P_DIN_PB3_8 | PB3 port bit 8 / Port8 Video input bit O
AA1S P_DIN_PB3_9 | PB3 port bit 9 / Port8 Video input bit 1
Y17 P_DIN_PB3_10 | PB3 port bit 10 / Por8 Video input bit 2
Y18 P_DIN_PB3_11 | PB3 port bit 11 / Port8 Video input bit 3
V16 P_DIN_PB3_12 I PB3 port bit 12 / Port8 Video input bit 4
w18 P_DIN_PB3_13 | PB3 port bit 13 / Port8 Video input bit 5
Y19 P_DIN_PB3_14 | PB3 port bit 14 / Port8 Video input bit 6
V17 P_DIN_PB3_15 | PB3 port bit 15 / Port8 Video input bit 7
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TABLE 3. PIN DESCRIPTION OF XTAL INPUT INTERFACE

PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION

A21 P_XTAL_IN | Crystal Input

A20 P_XTAL_OUT (0] Crystal Output

TABLE 4. PIN DESCRIPTION OF RECORD PORT INTERFACE
PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
A13 P_REC_DATA_O (0] REC Port 1 bit O / Display YO / Display GO
E11 P_REC_DATA_1 (0] REC Port 1 bit 1 / Display Y1 / Display G1
D10 P_REC_DATA_2 o REC Port 1 bit 2 / Display Y2 / Display G2
c11 P_REC_DATA_3 o REC Port 1 bit 3 / Display Y3 / Display G3
B12 P_REC_DATA_4 0 REC Port 1 bit 4 / Display Y4 / Display G4
c10 P_REC_DATA_5 0 REC Port 1 bit 5 / Display Y5 / Display G5
D9 P_REC_DATA_6 (0] REC Port 1 bit 6 / Display Y6 / Display G6
E10 P_REC_DATA_7 (0] REC Port 1 bit 7 / Display Y7 / Display G7
A1l P_REC_CLK_LP 0 Clock output for REC port 1(positive phase) / BT.1120 display clock
A10 P_REC_CLK_LN (0] Clock output for REC port 1(negative phase)
E9 P_REC_DATA_S o REC Port 2 bit 0 / Display CO / Display RO
B10 P_REC_DATA_9 o REC Port 2 bit 1 / Display C1 / Display R1
co P_REC_DATA_10 o REC Port 2 bit 2 / Display C2 / Display R2
B9 P_REC_DATA_11 o REC Port 2 bit 3 / Display C3 / Display R3
A9 P_REC_DATA_12 o REC Port 2 bit 4 / Display C4 / Display R4
DS P_REC_DATA_13 o REC Port 2 bit 5 / Display C5 / Display R5
cs P_REC_DATA_14 o REC Port 2 bit 6 / Display C6 / Display R6
BS P_REC_DATA_15 (0] REC Port 2 bit 7 / Display C7 / Display R7
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PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
A7 P_REC_CLK_HP 0 Clock output for record port2(positive phase)
/Display HSync for VGA
AG P_REC_CLK_HN (0] Clock output for record port2(negative phase)
/Display VSync for VGA
TABLE 5. PIN DESCRIPTION OF GPIO INTERFACE
PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
E3 P_GPIO_O B REC Port 3 bit 0 / PB5 bit 0 / GPIOO / Display BO / Cascade YO
H5 P_GPIO_1 B REC Port 3 bit 1 / PB5 bit 1 / GPIO1 / Display B1 / Cascade Y1
D2 P_GPIO_2 B REC Port 3 bit 2 / PB5 bit 2 / GP102 / Display B2 / Cascade Y2
F3 P_GPIO_3 B REC Port 3 bit 3 / PB5 bit 3 / GPIO3 / Display B3 / Cascade Y3
c1 P_GPIO_4 B REC Port 3 bit 4 / PB5 bit 4 / GP104 / Display B4 / Cascade Y4
H4 P_GPIO_5 B REC Port 3 bit 5 / PB5 bit 5 / GPI05 / Display B5 / Cascade Y5
E2 P_GPIO_6 B REC Port 3 bit 6 / PB5 bit 6 / GP106 / Display B6 / Cascade Y6
15 P_GPIO_7 B REC Port 3 bit 7 / PB5 bit 7 / GP107 / Display B7 / Cascade Y7
E1 P_GCLK1P B Clock output for REC port 3, positive phase
F1 P_GCLK1N B Clock output for REC port 3, negative phase
G3 P_GPIO_8 B REC Port 4 bit 0 / PB5 bit 8 / GPIO8 / Display DE / Cascade CO
14 P_GPIO_9 B REC Port 4 bit 1 / PB5 bit 9 / GPI09 / Display CLK / Cascade C1
H3 P_GPIO_10 B REC Port 4 bit 2 / PB5 bit 10 / GPI010 / Display HS / Cascade C2
K5 P_GPIO_11 B REC Port 4 bit 3 / PB5 bit 11 / GPI0O11 / Display VS / Cascade C3
G2 P_GPIO_12 B REC Port 4 bit 4 / PB5 bit 12 / GPI012 / Cascade C4
13 P_GPIO_13 B REC Port 4 bit 5 / PB5 bit 13 / GPI013 / Cascade C5
K4 P_GPIO_14 B REC Port 4 bit 6 / PB5 bit 14 / GPI014 / Cascade C6
G1 P_GPIO_15 B REC Port 4 bit 7 / PB5 bit 15 / GPI0O15 / Cascade C7
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PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
H2 P_GCLK2P 0 Clock output for REC port 4, positive phase
H1 P_GCLK2N 0 Clock output for REC port 4, negative phase
TABLE 6. PIN DESCRIPTION OF MISC. INTERFACE
PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
E7 P_EXT_CLKO 0 Output clock to Video decoder chip.
B6 P_TEST_ENA1 | Set to one to enable test mode, normal operation tie to ground
D7 P_TEST_ENA2 | Set to one to enable test mode, normal operation tie to ground
A5 P_RSTB | Chip reset when it is LOW
Cc6 P_l2C_SID1 | Select alternate 12C address pin bit 1
B4 P_l2C_SID2 | Select alternate 12C address pin bit 2
Cc5 P_HSPB | I2_C .Interface when this bit is HIGH, 8bits parallel interface when this
bit is LOW.
TABLE 7. PIN DESCRIPTION OF HOST PORT INTERFACE
PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
E15 P_IRQ_OUT 0 Interrupt to the host
D14 P_HCSB | Chip select in parallel interface/12C Clock in serial interface
c17 P_HWRB | Host write in parallel interface
Cc16 P_HRDB | Host read in parallel interface
E14 P_HADDR_O | Host address bit O
B18 P_HADDR_1 | Host address bit 1
A19 P_HADDR_2 | Host address bit 2
B17 P_HADDR_3 | Host address bit 3
E13 P_HADDR_4 | Host address bit 4
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PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION

c15 P_HADDR_5 | Host address bit 5
D13 P_HADDR_6 | Host address bit 6
A18 P_HADDR_7 | Host address bit 7
B16 P_HADDR_8 | Host address bit 8
D12 P_HADDR_9 | Host address bit 9
Al7 P_HADDR_10 | Host address bit 10
B15 P_HADDR_11 | Host address bit 11
c13 P_HDAT_O B Host data bit O
A16 P_HDAT_1 B Host data bit 1
B14 P_HDAT_2 B Host data bit 2
E12 P_HDAT_3 B Host data bit 3
D11 P_HDAT_4 B Host data bit 4
c12 P_HDAT_5 B Host data bit 5
B13 P_HDAT_6 B Host data bit 6
Al4 P_HDAT_7 B Host data bit 7/12C Data in serial interface (open drian)
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TABLE 8. PIN DESCRIPTION OF SPOT PORT INTERFACE

PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
F5 P_SPOT2_CVBS (0] SPOT2 Analog composite TV signal /
/ P_VGA_B Analog Blue signal for VGA
D4 P_SPOT1_CVBS 0 SPOT1 Analog composite TV signal /
/ P_VGA_R Analog Red signal for VGA
D5 P_VGA_G Analog Green signal for VGA
P_SPOT_COMP Compensation pin for AHVDD. This pin should be connected
through a 0.01puF ceramic capacitor and parallel with a 10uF
A2 tantalum capacitor to AHVDD externally.
P_SPOT_RSET 170 A resistor connecting this pin to AHVSS will determine full scale
D3 output current.
P_SPOT_VREF | 1.183V Reference voltage input pin. Also connect with a 0.1 uF
F4 . . :
ceramic capacitor to AHVSS pin.
TABLE 9. PIN DESCRIPTION OF DRAM INTERFACE
PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
u21 DDRA_ADDRO (0] DRAM address bit O
R19 DDRA_ADDR1 (0] DRAM address bit 1
P18 DDRA_ADDR2 (0] DRAM address bit 2
T20 DDRA_ADDR3 (0] DRAM address bit 3
T21 DDRA_ADDR4 0 DRAM address bit 4
R20 DDRA_ADDR5 0 DRAM address bit 5
P19 DDRA_ADDR6 0o DRAM address bit 6
R21 DDRA_ADDR7 0 DRAM address bit 7
N18 DDRA_ADDRS 0 DRAM address bit 8
P20 DDRA_ADDR9 0o DRAM address bit 9
N19 DDRA_ADDR10 0 DRAM address bit 10
M18 DDRA_ADDR11 0 DRAM address bit 11
P21 DDRA_ADDR12 0 DRAM address bit 12
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PIN(S)
NO. SYMBOL ATTRIBUTE DESCRIPTION
w21 DDRA_CLK 0 DRAM clock
V21 DDRA_CLKN 0 DRAM clockn
P17 DDRA_BAO 0o DRAM bank address O
R17 DDRA_BA1 0 DRAM bank address 1
T19 DDRA_BA2 0o DRAM bank address 2
T18 DDRA_RASN () DRAM control RASN
V19 DDRA_CASN 0 DRAM control CASN
w20 DDRA_WEN 0 DRAM control WEN
vis DDRA_CKE () DRAM control CKE
w19 DDRA_ODT 0 DRAM control ODT
N20 DDRA_DQO B DRAM data bit 0
N21 DDRA_DQ1 B DRAM data bit 1
M20 DDRA_DQ2 B DRAM data bit 2
M21 DDRA_DQ3 B DRAM data bit 3
K21 DDRA_DQSO B DRAM DQS bit 0
K20 DDRA_DQSNO B DRAM DQSN bit 0
L21 DDRA_DMO B DRAM DM bit O
J21 DDRA_DQ4 B DRAM data bit 4
120 DDRA_DQ5 B DRAM data bit 5
H21 DDRA_DQ6 B DRAM data bit 6
H20 DDRA_DQ7 B DRAM data bit 7
J18 DDRA_FWI I DRAM FWI
K17 DDRA_FWO (0 DRAM FWO
G21 DDRA_DQ8 DRAM data bit 8
G20 DDRA_DQ9 B DRAM data bit 9
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PIN(S)

NO. SYMBOL ATTRIBUTE DESCRIPTION
F20 DDRA_DQ10 B DRAM data bit 10
F21 DDRA_DQ11 B DRAM data bit 11
D21 DDRA_DQS1 B DRAM DQS bit 1
D20 DDRA_DQSN1 B DRAM DQSN bit 1

E21 DDRA_DM1 B DRAM DM bit 1
c21 DDRA_DQ12 B DRAM data bit 12
€20 DDRA_DQ13 B DRAM data bit 13
B21 DDRA_DQ14 B DRAM data bit 14
B20 DDRA_DQ15 B DRAM data bit 15
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TABLE 10. PIN DESCRIPTION OF POWER AND GROUND

SYMBOL PIN(S) NO. VOLTAGE DESCRIPTION
DVDI F8, F14, H8, H9, H10, H11, 1.0 Volts | Power of the core logic
H12, H13, K8, L10, L11,
L12, M8, N6, P9, P11,
P13, 76, T8, T10, T12, T14
DVDE A4, A8, A12, Al15, AA7, 3.3 Volts | Power of the external I/0
AA11, AA15, AA20, B1,
B19, D1, E4, E8, E17, F10,
F12,L6,T1, U4, W17,Y1
DVDSS A1, AA1, AA19, B5, B7, - Digital Ground
B11, C14, D6, F2, F9, F11,
F13, F15, G4, G18, H6, J8,
J9,J10,J11, J12, K6, K9,
K10, K11, K12, L1, LS8, L9,
M6, M9, M10, M11, M12,
N3, N8, N9, N10, N11,
N12, P8, P10, P12, R6,
R18,T2,T7,T9, T11, T13,
T15, U16, V4, V8, V13, Y6,
Y10,Y14
VDDPSSTL G16, G19, K19, L18, L19, 1.8 Volts | 1.8V for SSTL
M19, N16, U18, V20
VSSPSSTL E20, H14, H18, J13, J16, - Ground for SSTL
K13, K14, L13, L20, M13,
M14, N13, P14, P16, U17,
u20
VDDSSTL H16, H17,J14,114, L16, 1.0 Volts | 1.0V for DDR2 PHY
M16, N14, R16, T16
VSSSSTL Y24,Y20,T417,N17,L17, - Ground for SSTL
K18, K16, F19, U19
VREFSSTL M17, )17, F18 0.9 Volts | Reference Voltage for DDR2
VSSRSSTL J19, G17 - Ground for Reference Voltage
AHVDDR B3 3.3 Volts | Analog power of DAC for SPOT1 or R
AHVSSR C3 - Analog ground of DAC for SPOT1 or R
AHVDDB E6 3.3 Volts | Analog power of DAC for SPOT2 or B
AHVSSB E5 - Analog ground of DAC for SPOT2 or B
AHVDDG A3 3.3 Volts | Analog power of DAC for G
AHVSSG C4 - Analog ground of DAC for G
AHVDD Cc2 3.3V Analog power of Band gap
AHVSS B2 - Analog ground of Band gap
DHVDD F6 3.3v Digital 10 power of DAC
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SYMBOL PIN(S) NO. VOLTAGE DESCRIPTION

DHVSS F7 - Digital 10 ground of DAC

DVDD G6 1.0V Digital internal power of DAC

DVSS J6 - Digital ground of DAC
MPLL_AVSS F17 - Analog ground of the MCK PLL
MPLL_DVSS E19 - Digital ground of the MCK PLL
MPLL_AVDD E16 1.0 Volts | Analog power of the MCK PLL
MPLL_DVDD E18 1.0 Volts | Digital power of the MCK PLL
VPLL_AVSS D18 - Analog ground of the VCK PLL
VPLL_DVSS D19 - Digital ground of the VCK PLL
VPLL_AVDD D16 1.0 Volts | Analog power of the VCK PLL
VPLL_DVDD D17 1.0 Volts | Digital power of the VCK PLL
SPLL_AVSS F16 - Analog ground of the SCK PLL
SPLL_DVSS Cc19 - Digital ground of the SCK PLL
SPLL_AVDD Cc1i8 1.0 Volts | Analog power of the SCK PLL
SPLL_DVDD D15 1.0 Volts | Digital power of the SCK PLL

NC AA21, C7, G5, H19, P6, Y3 - No Connect
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TABLE 11. DIFFERENT FUNCTIONS OF THE TW2828

Configuration 1 Configuration 2 Configuration 3 Configuration 4

P_rec_data[7] Display BT.1120Y[7] Display Green Data[7] Display BT.1120Y[7] REC1 data[7]
P_rec_data[6] Display BT.1120 Y[6] Display Green Data[6] Display BT.1120 Y[6] REC1 data[6]
P_rec_data[5] Display BT.1120 Y[5] Display Green Data[5] Display BT.1120 Y[5] REC1 data[5]
P_rec_data[4] Display BT.1120 Y[4] Display Green Data[4] Display BT.1120 Y[4] REC1 data[4]
P_rec_data[3] Display BT.1120 Y[3] Display Green Data[3] Display BT.1120 Y[3] REC1 data[3]
P_rec_data[2] Display BT.1120 Y[2] Display Green Data[2] Display BT.1120 Y[2] REC1 data[2]
P_rec_data[1] Display BT.1120 Y[1] Display Green Data[1] Display BT.1120 Y[1] REC1 data[1]
P_rec_data[0] Display BT.1120 Y[O] Display Green Data[0] Display BT.1120 Y[0] REC1 data[0]

P_rec_clkl_lp

Display BT.1120 Clock

Display BT.1120 Clock

REC1 Clock Positive

P_rec_clkl_In

REC1 Clock Negative

P_rec_data[15] Display BT.1120 C[7] Display Red Data[7] Display BT.1120 C[7] REC2 data[7]
P_rec_data[14] Display BT.1120 C[6] Display Red Data[6] Display BT.1120 C[6] REC2 data[6]
P_rec_data[13] Display BT.1120 C[5] Display Red Datal5] Display BT.1120 C[5] REC2 data[5]
P_rec_data[12] Display BT.1120 C[4] Display Red Data[4] Display BT.1120 C[4] REC2 data[4]
P_rec_data[11] Display BT.1120 C[3] Display Red Data[3] Display BT.1120 C[3] REC2 data[3]
P_rec_data[10] Display BT.1120 C[2] Display Red Data[2] Display BT.1120 C[2] REC2 data[2]
P_rec_data[9] Display BT.1120 C[1] Display Red Data[1] Display BT.1120 C[1] REC2 data[1]
P_rec_data[8] Display BT.1120 C[0] Display Red Data[0] Display BT.1120 C[0] REC2 data[0]

P_rec_clk2_lp

Display Hsync

REC2 Clock Positive

P_rec_clk2_In

Display Vsync

REC2 Clock Negative

0x24D[7:0] =0

0x24D[7:0] = FF

0x24D[7:0] = FF

St 0x201[2]1=0 0x201[2]1 =1 0x201[2]1=0 0x21F[7] = 1
Ox21F[7] =0 Ox21F[7] =0 Ox21F[7] =0
P_GPIO[7] Cascade BT.1120Y[7] Display Blue Data[7] GPI10[7] REC3 data[7]
P_GPI0O[6] Cascade BT.1120 Y[6] Display Blue Data[6] GPI10O[6] REC3 data[6]
P_GPIO[5] Cascade BT.1120Y[5] Display Blue Data[5] GPIO[5] REC3 data[5]
P_GPIO[4] Cascade BT.1120Y[4] Display Blue Data[4] GPI10[4] REC3 data[4]
P_GPIO[3] Cascade BT.1120Y[3] Display Blue Data[3] GPIO[3] REC3 data[3]
P_GPIO[2] Cascade BT.1120Y[2] Display Blue Data[2] GPIO[2] REC3 data[2]
P_GPIO[1] Cascade BT.1120Y[1] Display Blue Data[1] GPIO[1] REC3 data[1]
P_GPIO[0] Cascade BT.1120Y[0] Display Blue Data[0] GPIO[O0] REC3 data[0]
P_GCLK1p Cascade BT.1120 Clock Input REC3 Clock Positive
P_GCLK1n REC3 Clock Negative
P_GPIO[15] Cascade BT.1120C[7] GPIO[15] REC4 data[7]
P_GPIO[14] Cascade BT.1120 C[6] GPIO[14] REC4 data[6]
P_GPIO[13] Cascade BT.1120 C[5] GPIO[13] REC4 data[5]
P_GPIO[12] Cascade BT.1120 C[4] GPI0[12] REC4 data[4]
P_GPIO[11] Cascade BT.1120 C[3] Display Vsync GPIO[11] REC4 data[3]
P_GPIO[10] Cascade BT.1120 C[2] Display Hsync GPIO[10] REC4 data[2]
P_GPIO[9] Cascade BT.1120 C[1] Display Pixel Clock GPIO[9] REC4 data[1]
P_GPIO[8] Cascade BT.1120 C[0] Display DE GPI10[8] REC4 data[0]
P_GCLK2p REC4 Clock Positive
P_GCLK2n REC4 Clock Negative
Ox21F[6:5] =0; Ox21F[6:5] =0; Ox21F[6:5]=0; | Ox21F[6:5] =3;
Setting 0x24C[7:0] = 0; Ox24C[7:0] =FF; | 0x24C[7:0] =FF; | 0x24C[7:0] = FF;

0x24D[7:0] = FF
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Pin Configurations

TW2828 Pin Assignment(Top View)

AA

FIGURE 1. MAP OF ALL THE TW2828 SIGNAL POSITIONS
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AC/DC Electrical Parameters

Absolute Maximum Ratings (T = +25°¢C)

Supply Voltage
AHVDD
DHVDD ...

PLL_AVDD

PLL_DVDD

VDDPSSTL

VREFSSTL

Voltage on any Digital Signal Pin

(See the note below) -0.3V to DVDE+0.3V
Votage on OSC Related

ANalog Pin......cccccuereersensennns -0.3V to AHVDD+0.3V

Thermal Resistance

Storage Temperature Range
Junction Temperature Range
Pb-free Reflow Profile

Thermal Information

61a (°C/W)
409 Ball LFBGA (Note 1)......cccecceercercnennnen. 18.1

..-65°C to +125°C
..-40°Cto +125°C
see link below

http://www.intersil.com/pbfree/Pb-FreeReflow.asp

NOTE:

1. 0Ja is measured with the component mounted on a
high effective thermal conductivity test board in free
air. See Tech Brief TB379 for details.

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.

TABLE 12. RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNITS
DAC Analog Power AHVDD 3.0 33 3.6 '
DAC Digital Power DHVDD 3.0 33 3.6 '
DAC Core Power DVDD 0.9 1.0 11 \'
PLL Analog Power PLL_AVDD 0.9 1.0 11 \"
PLL Digital Power PLL_DVDD 0.9 1.0 1.1 '
SSTL Pad Power VDDPSSTL 1.6 1.8 1.9 v
SSTL Reference Power VREFSSTL 0.49* 0.9 0.51* Vv

VDDPSSTL VDDPSSTL

SSTL Core Power VDDSSTL 0.9 1.0 1.1
Digital Core 1.0V DVDI 0.9 1.0 1.1
Digital 1/0 3.3V DVDE 3.0 33 3.6
Ambient Operating Temperature Ta 0 25 70 °C
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Supply Current and Power Dissipation

PARAMETER SYMBOL MIN TYP MAX UNITS
PLL Supply Current (1.0V nom) Ippp 8.36 mA
DAC Supply Current (3.3V nom) lobp 69.3 mA
SSTL Pad Current (1.8V nom) IppH 227.7 mA
SSTL Core Current (1.0V nom) loow 237.6 mA
Digital Internal Supply Current (1.0V nom) Iooi 278.3 mA
Digital 1/0 Supply Current (3.3V nom) Ibpo 73.7 mA
Total Power Dissipation Pd 141 w
DC Characteristics
MIN MAX

PARAMETER SYMBOL (NOTE 2) TYP (NOTE 2) UNITS
DIGITAL INPUTS
Input High Voltage (TTL) Viu 2.0 Vope + 0.3
Input Low Voltage (TTL) ViL -0.3 0.8
Input Leakage Current (@V,= 3.3V or 0V) I +4 MA
DIGITAL OUTPUTS
Output High Voltage Vou Vppe —0.2 Vope \"
Output Low Voltage VoL 0 0.2

NOTES:

2. Compliance to datasheet limits is assured by one or more methods: production test, characterization and/or design.

Analog Performance Parameter

PARAMETER SYMBOL MIN TYP MAX UNITS
(NOTE 1) (NOTE 1)
DAC CHARACTERISTIC
Differential Non-Linearity DnL +1 LSB
Output Impedance Zo 50 kQ
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: production test, characterization and/or design.
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Package Outline Drawing

v409.18x18
409 LOW PROFILE FINE PITCH PLASTIC BALL GRID ARRAY PACKAGE {LFBGA)
Rev 0, 3/12
PIN A1 CORNER
SYMBOL | COMMON DIMENSIONS
‘ Package LFEGA
! 18.00
‘ Body Size > 18.00
\ Ball Pitch 0.800
‘ Total Thickness A 1.400 MAX
- - - 4+ - _ 4 Mold Thickness 0.700 Ref.
Substrate Thickness 1 0.260 Ref.
‘ Ball Diameter 0.400
| Stand Off Al 0.270 ~ 0.370
‘ Ball Width b 0.380 ~ 0.480
\ Package Edge Tolerance aaa 0.150
| Mold Flatness bbb 0.200
TOP VIEW Coplanarity ddd 0.120
Ball Offset (Package) eee 0.150
Ball Offset (Ball) ff 0.080
Ball Count n 409
g E1 16.00
‘ Edge Ball Center to Center o1 16.00

S

SIDE VIEW
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TW2828

Digital Video Input (Type 1)
Digital Video Input

The TW2828 has 4 independent digital video input ports which can receive byte-interleaved video stream in ITU-R
BT.656 format. This byte-interleaved BT.656 bit stream can run at 27, 54,108 MHz for D1 channel or 36, 72,
144 MHz for WD1 channel. Altogether TW2828 can support up to 16 byte interleaved channels. There are also 4
shared byte interleaved inputs (shared with type 2 inputs). When used in this configuration, each input is running
at x2 frequency to lower the input frequency. The type 2 input port is reduced to 8 bit mode only in this
configuration. All these inputs can be paired with many Intersil front end decoders to get the desired input. One
thing needs to pay attention to is if the decoders output are running at high frequencies, they better use the clock
provided by TW2828 as the their input clock source. This is for better clock / data synchronization.

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 M%JUIHMHMMWIUU -------
AL OO0 OO0 0000 S0O0S00000000000S00 0

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
oDD Blank 0 1
SAV 0 OxAB
EAV 1 0x9D
OoDD Active 0 0
SAV 0 0x80
BT.656 SAV AND EAV CODE SEQUENCE
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Byte-interleaved Format

CK108

CHo

CH1

CH2

CH3

Full D1

FF

JERERERE

JERERERE

JERERERE

00

00

Loy

XY

Cbo.

H

Yo

Y717

Cro

o
I
=

Y715

Y71

00

00

E

XY

Y71

Y71

FF

Y52 Cr52,

Y53

B

Y50

R

Cr50,

Y51

e BN 3 0

SRR O ey

FOUR D1 VIDEO INPUT MULTIPLEXED INTO 1 VIDEO STREAM

0,

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-mux 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 five down scaler for play back ports. Detail description is in separated chapter.

AC Timing for Live and PB Input

«1l-> «—2——>
ckvin
He3riedat
data < >< >< >
Video
Decoder TW2828
FOR D1 SYSTEM
PARAMETER SYMBOL MIN TYP MAX UNITS
4.62(108)
Input Clock Half Period 1 9.26 (54), ns
18.52 (27)
9.25(108)
Input Clock Period 2 18.51 (54), ns
37.03 (27)
Input Data Setup Time 3 ns
Input Data Hold Time 4 1.5 ns
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TW2828

FOR WD1 SYSTEM:
PARAMETER SYMBOL MIN TYP MAX UNITS
3.47(144)
Input Clock Half Period 1 6.94 (72), ns
13.88 (36)
6.94(144)
Input Clock Period 2 13.88 (72), ns
27.26 (36)
Input Data Setup Time 25 ns
Input Data Hold Time 1.5 ns
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]
Ox30A 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]
Ox30E 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]
Ox31A 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]
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ADDRESS R/W DEFAULT DESCRIPTION
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 Ox7F | 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 OX7F | VSCL_X8[15:8]
0x330 R/W OXFF | VSCL_X9[7:0]
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]
Ox33A 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
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ADDRESS

R/W

DEFAULT

DESCRIPTION

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

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

Ox34E

R/W

0x00

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

Ox34F

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

OxFO

[7:4] HSCL_QUAD[3:0]
[3:2]: CIF down scaler horizontal ratio[1:0]
[0]: PAL_DLY_X

0x351

R/W

OxFO

[7:4] HSCL_QUAD[7:4]
[3:2]: CIF down scaler horizontal ratio[3:2]
[0]: PAL_DLY_Y

0x352

R/W

OxFO

[7:4] HSCL_QUAD[11:8]
[3:0]: ODD_SKEW

0x353

R/W

0x70

[7:4] HSCL_QUAD[15:12]
[3:0]: EVEN_SKEW

FN8291 Rev. 1.00
March 27, 2013

RENESAS

Page 50 of 425




TW2828

ADDRESS R/W DEFAULT DESCRIPTION

0x354 R/W 0x00 [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

0x355 R/W 0x00 [7]: MAN_VSCL_LPFY16
[6]: MAN_VSCL_LPFY15
[5]: MAN_VSCL_LPFY14
[4]: MAN_VSCL_LPFY13
[3]: MAN_VSCL_LPFY12
[2]: MAN_VSCL_LPFY11
[1]: MAN_VSCL_LPFY10
[0]: MAN_VSCL_LPFY9

0x356 R/W 0x00 [7:3]: CIF down scaler horizontal ratio[9:4]
[1]: INL6_MODE_PB5
[0]: TST_VSCL_VAV

R/W 0x00 [7]: TOGGLE_FLD4

[6]: TOGGLE_FLD3
[5]: TOGGLE_FLD2
[4]: TOGGLE_FLD1

0x357 [3]: TST_FLDLY_Y
[2]: TST_FLDLY_X
[4]: TST_VSCL_Y
[0]: TST_VSCL_X

0x358 R/W OxFO VTAR_PB1[7:0]

0x359 R/W 0x00 [6:4] VTAR_PB2[10:8]
[2:0] VTAR_PB1[10:8]

0x35A R/W OxFO 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 OxFO VTAR_PB4[7:0]

Ox35E R/W OxFO VSOR_PB1[7:0]

Ox35F R/W 0x00 [6:4]: VSOR_PB2[10:8]
[2:0]: VSOR_PB1[10:8]

0x360 R/W OxFO VSOR_PB2[7:0]

0x361 R/W OxFO VSOR_PB3[7:0]

0x362 R/W 0x00 [6:4]: VSOR_PB4[10:8]
[2:0]: VSOR_PB3[10:8]

0x363 R/W OxFO VSOR_PB4[7:0]

0x364 R/W 0xDO 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]

0x36A 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 0xDO HSOR_PB2[7:0]

0x36D R/W 0xDO HSOR_PB3[7:0]
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ADDRESS R/W DEFAULT DESCRIPTION
0x36E R/W 0x22 | [6:4]: HSOR_PB4[10:8]
[2:0]: HSOR_PB3[10:8]
Ox36F R/W 0xDO | HSOR_PBA4[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 0x20 | [7]: OUTPUT_SELECT
[6]: SYNC_SEL
[5]: YC_SWITCH (all PB ports)
[4]: SYNC656_SEL
[3]: IN16_MODE_PB4
[2]: IN16_MODE_PB3
[4]: IN16_MODE_PB2
[0]: IN16_MODE_PB1
0x372 R/W 0x00 | [7:5]: SEL_PB_CH[2:0]
(Shadow) [4]: YC_SWITCH5 (PB5)
[3]: YC_SWITCH4 (PB4)
[2]: YC_SWITCH3 (PB3)
[1]: YC_SWITCH2 (PB2)
[0]: YC_SWITCH1 (PB1)
0x373 R/W 0x00 | [7]: TSEL
(Shadow) [4]: IN_PB_TEST5
[3]: IN_PB_TEST4
[2]: IN_PB_TEST3
[4]: IN_PB_TEST2
[0]: IN_PB_TEST1
0x372 RO 0x07 | CHID_RD_BUS_PB1[39:32]
0x373 RO 0x00 | CHID_RD_BUS_PB1[31:24]
0x374 RO 0x07 | 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
O0x37A 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
0x382 R/W 0x00 | HDELAY_X14
0x383 R/W 0x00 | HDELAY_X15
0x384 R/W 0x00 | HDELAY_X16
0x385 R/W 0x00 | HDELAY_Y2 [3:0], HDELAY_Y1[3:0]
0x386 R/W 0x00 | HDELAY_Y4 [3:0], HDELAY_Y3[3:0]
0x387 R/W 0x00 | HDELAY_Y® [3:0], HDELAY_Y5[3:0]
0x388 R/W 0x00 | HDELAY_YS [3:0], HDELAY_Y7[3:0]
0x389 R/W 0x00 | HDELAY_Y10 [3:0], HDELAY_Y9[3:0]
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ADDRESS R/W DEFAULT DESCRIPTION
0x38A R/W 0x00 HDELAY_Y12 [3:0], HDELAY_Y11[3:0]
0x38B R/W 0x00 HDELAY_Y14 [3:0], HDELAY_Y13[3:0]
0x38C R/W 0x00 HDELAY_Y16 [3:0], HDELAY_Y15[3:0]
0x38D R/W 0x00 VDELAY_Y2 [3:0], VDELAY_Y1[3:0]
Ox38E R/W 0x00 VDELAY_Y4 [3:0], VDELAY_Y3[3:0]
Ox38F R/W 0x00 VDELAY_Y6 [3:0], VDELAY_Y5[3:0]
0x390 R/W 0x00 VDELAY_Y8 [3:0], VDELAY_Y7[3:0]
0x391 R/W 0x00 VDELAY_Y10 [3:0], VDELAY_Y9[3:0]
0x392 R/W 0x00 VDELAY_Y12 [3:0], VDELAY_Y11[3:0]
0x393 R/W 0x00 VDELAY_Y14 [3:0], VDELAY_Y13[3:0]
0x394 R/W 0x00 VDELAY_Y16 [3:0], VDELAY_Y15[3:0]
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
0x39A R/W 0x00 VDELAY_X6
0x39B R/W 0x00 VDELAY_X7
0x39C R/W 0x00 VDELAY_X8
0x39D R/W 0x00 VDELAY_X9
Ox39E R/W 0x00 VDELAY_X10
Ox39F R/W 0x00 VDELAY_X11
0x3A0 R/W 0x00 VDELAY_X12
Ox3A1 R/W 0x00 VDELAY_X13
0x3A2 R/W 0x00 VDELAY_X14
Ox3A3 R/W 0x00 VDELAY_X15
0x3A4 R/W 0x00 VDELAY_X16
Ox3A5 R/W 0x00 HDELAY_PB5
0x3A6 R/W 0x00 VDELAY_PB5
Ox3A7 R/W 0x00 HSOR_PB5L
Ox3A8 R/W 0x00 HSCL_PB5L
0x3A9 R/W 0x00 [6:4]:HSCL_PB5H[10:8]

[2:0]:HSOR_PB5H[10:8]
Ox3AA R/W 0x00 VSOR_PB5L[7:0]
Ox3AB R/W 0x00 VSCL_PB5L[[7:0]
Ox3AC R/W 0x00 [71:VBI_DLY5
[6:4] : VSCL_PB5H[10:8]
[3]: Reserved
[2:0]:VSOR_PB5H[10:8]
O0x3AD R/W 0x00 [7]: BYPASS_PB5
[6]: FLD_SEL_EN_PB5
[5]: FLD_MODE_PB5
[4]: FLD_MODE_PB5_EN
[3]: FRAME_IL_PB5
[2]: FRAME_IL_PB5_EN
[1:0]: PB_MAN_NOVID5[1:0]
Ox3AE R/W 0x00 [7:4]): VBI_SIZE_PB5[3:0]
[3]: VBI_E_EN_PB5
[2]: VBI_O_EN_PB5
[1]: TOGGLE_FLD5
[0]: VS_DIS5
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ADDRESS

R/W

DEFAULT

DESCRIPTION

Ox3AF

R/W

0x00

[7:4]: CHID_RD_SEL_PB5[3:0]
[3]: [VBI_RIC_ON_PB5

[2]: VBI_AUTO_DET_PB5

[4]: VBI_D_EN_PB5

[0]: VBI_A_EN_PB5

0x3BO

R/W

0x00

[7]: NO_SYNC_CHECK
[6]: NON_STANDARD_CHECK
[5]: NO_VIDEO_CHECK

[4:0] VBI_VOS_PB5

0x3B1

R/W

0x00

[7:5]: VBI_PIXEL_WIDTH_PB5
[4:0]: VBI_FOS_PB5

0x3B2

R/W

0x00

VBI_HOS_PB5

0x3B3

R/W

0x00

VBI_MID_VAL_PB5

0x3B4

R/W

0x00

Reserved

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

Ox3BA

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

0x00

[7:6]: MAN_NOVID4
[5:4]: MAN_NOVID3
[3:2]: MAN_NOVID2
[1:0]: MAN_NOVID1

Ox3BE

R/W

0x00

[7:61:MAN_NOVIDS
[5:4]: MAN_NOVID7
[3:2]: MAN_NOVID6
[1:0]: MAN_NOVID5

Ox3BF

R/W

0x00

[7:6:MAN_NOVID12
[5:4]: MAN_NOVID11
[3:2]: MAN_NOVID10
[1:0]: MAN_NOVID9

0x3CO0

R/W

0x00

[7:6:MAN_NOVID16
[5:4]: MAN_NOVID15
[3:2]: MAN_NOVID14
[1:0]: MAN_NOVID13

0x3C1

R/W

0x00

[7:6:MAN_NONSTD4
[5:4]: MAN_NONSTD3
[3:2]: MAN_NONSTD2
[1:0]: MAN_NONSTD1

0x3C2

R/W

0x00

[7:6:MAN_NONSTDS
[5:4]: MAN_NONSTD7
[3:2]: MAN_NONSTD6
[1:0]: MAN_NONSTD5

0x3C3

R/W

0x00

[7:6:MAN_NONSTD12
[5:4]: MAN_NONSTD11
[3:2]: MAN_NONSTD10
[1:0]: MAN_NONSTD9

0x3C4

R/W

0x00

[7:6:MAN_NONSTD16
[5:4]: MAN_NONSTD15
[3:2]: MAN_NONSTD14
[1:0]: MAN_NONSTD13
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ADDRESS R/W DEFAULT DESCRIPTION
0x3C5 R/W 0x00 [7]: Reserved
[6]: STILL_PAT
[5]: PALNT
[4]: IN_TEST
[3]: Reserved
[2]: CHID_BIT
[1]: NO_CHID
[0]: SYNC_CHID
0x3C6 R/W 0x00 [7:2]: CIF down scaler horizontal ratio[15:10]
[1]: SEL960
[0]: SYS_60
0x3C7 RO 0x00 CHID_RD_BUS_PB1[15:8]
0x3C8 RO 0x00 CHID_RD_BUS_PB1[7:0]
0x3C9 RO 0x00 CHID_RD_BUS_PB2[39:32]
Ox3CA RO 0x00 CHID_RD_BUS_PB2[31:24]
0x3CC RO 0x00 Read: CHID_RD_BUS_PB2[23:16]
Write:
[6:4]: VID_FMT2
[2:0]: VID_FMT1
0x3CD RO 0x00 Read: CHID_RD_BUS_PB2[15:8]
Write:
[6:4]: VID_FMT4
[2:0]: VID_FMT3
Ox3CE RO 0x00 Read: CHID_RD_BUS_PB2[7:0]
Write:
[6]: PURE_L
[5]: PURE_P
[4:0]: DYNAMIC[4:0]
Ox3CF RO 0x00 CHID_RD_BUS_PB3[39:32]
0x3DO0 RO 0x00 CHID_RD_BUS_PB3[31:24]
0x3D1 RO 0x00 CHID_RD_BUS_PB3[23:16]
0x3D2 R/W 0x10 [7:4]: VIN_SEL2
[3:0]: VIN_SEL1
0x3D3 R/W 0x32 [7:4]: VIN_SEL4
[3:0]: VIN_SEL3
0x3D4 R/W 0x54 [7:4]: VIN_SEL6
[3:0]: VIN_SEL5
0x3D5 R/W 0x76 [7:4]: VIN_SELS
[3:0]: VIN_SEL7
0x3D6 R/W 0x98 [7:4]: VIN_SEL10
[3:0]: VIN_SEL9
0x3D7 R/W OxBA [7:4]: VIN_SEL12
[3:0]: VIN_SEL11
0x3D8 R/W 0xDC [7:4]: VIN_SEL14
[3:0]: VIN_SEL13
0x3D9 R/W OxFE [7:4]: VIN_SEL16
[3:0]: VIN_SEL15
Ox3DA R/W 0x01 [71: VIN_SEL_XY
[0]: V_OFST_X
0x3DB R/W 0x00 [7:0]: Reserved
0x3DC R/W 0x08 [7:5]: VID_FMT for PB5
[4]: DIR2
[3]: DIR1
[2:1]: FRAME_RATE
[0]: IN_PB_TEST
0x3DD RW 0x00 PIXEL_SHIFT
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ADDRESS

R/W

DEFAULT

DESCRIPTION

Ox3DE

R/W

OxOF

[7:4]: CHID_RD_SEL_PB1
[3]: VBI_RIC_ON_PB1

[2]: VBI_AUTO_DET_PB1
[4]: VBI_D_EN_PB1

[0]: VBI_A_EN_PB1

Ox3DF

R/W

0x00

[7]: NO_SYNC_CHECK
[6]: NON_STANDARD_CHECK
[5]: NO_VIDEO_CHECK

[4:0]: VBI_VOS_PB1

Ox3EO0

R/W

0x80

[7:5]: VBI_PIXEL_WIDTH_PB1
[4:0]: VBI_FOS_PB1

Ox3E1

R/W

0x00

VBI_HOS_PB1

0x3E2

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

[7]: NO_SYNC_CHECK

[6]: NON_STANDARD_CHECK
[4]: NO_VIDEO_CHECK

[4:0]: VBI_VOS_PB2

Ox3E5

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
[4]: VBI_D_EN_PB3

[0]: VBI_A_EN_PB3

Ox3E9

R/W

0x00

[7]: NO_SYNC_CHECK
[6]: NON_STANDARD_CHECK
[5]: NO_VIDEO_CHECK

[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

Ox41F

VBI_MID_VAL_PB3

Ox3ED

R/W

OxOF

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

[2]: VBI_AUTO_DET_PB4
[1]: VBI_D_EN_PB4

[0]: VBI_A_EN_PB4

Ox3EE

R/W

0x00

[7]: NO_SYNC_CHECK

[6]: NON_STANDARD_CHECK
[5]: NO_VIDEO_CHECK

[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_PB4
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ADDRESS R/W DEFAULT DESCRIPTION
0x3F2 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]: VBLLE_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
[1]: VBI_O_EN_PB2
[0]: VBI_O_EN_PB1
Ox3F5 RO 0x00 CHID_RD_BUS_PB3[15:8]
Ox3F6 RO 0x00 CHID_RD_BUS_PB3[7:0]
Ox3F7 RO 0x00 CHID_RD_BUS_PB4[39:32]
Ox3F8 RO 0x00 CHID_RD_BUS_PB4[31:24]
Ox3F9 RO 0x00 CHID_RD_BUS_PB4[23:16]
Ox3FA RO 0x00 CHID_RD_BUS_PB4[15:8]
Ox3FB RO 0x00 CHID_RD_BUS_PB4[7:0]
Ox3F8 R/W Ox2F HD_UP_LIM[7:0]
(Shadow)
Ox3F9 R/W 0x02 [2:0]: HD_UP_LIM[10:8]
(Shadow)
Ox3FA R/W 0x09 HD_DOWN_LIM[7:0]
(Shadow)
Ox3FB R/W 0x02 [2:0]: HD_DOWN_LIM[10:8]
(Shadow)
Ox3F8 R/W OxOF SD_PIXEL_WIDTH[7:0]
(Shadow)
Ox3F9 R/W 0x00 SD_PIXEL_WIDTH[11:8]
(Shadow)
Ox3FA R/W 0x04 SD_LINE_CNT[7:0]
(Shadow)
Ox3FB R/W OxOF SD_LINE_WIDTHI[7:0]
(Shadow)
Ox3FC R/W 0x00 [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
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ADDRESS R/W DEFAULT DESCRIPTION
Ox3FD R/W OxEE [7:4): VBI_SIZE_PB2
[3:0]: VBI_SIZE_PB1
Ox3FE R/W OxEE [7:4]: VBI_SIZE_PB4
[3:0]: VBI_SIZE_PB3
Ox3FF R/W 0x00 [7]: selm
[6:5]: Reserved
[4]: DIG_CODE
[3]: VS_DIS_PB4
[2]: VS_DIS_PB3
[1]: VS_DIS_PB2
[0]: VS_DIS_PB1
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Registers

Here are register descriptions for live channel down scaler. Registers related to PB down scaler will be described
in separated chapter.

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

BIT R/W DEFAULT DESCRIPTION

70 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 0x31F are for channel 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 OXFFFF. 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 channel 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: Vertical scale mode

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

Register 0x341 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

70

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 0x34C to 0x34F are for record

down scaler.

LIVE VIDEO PAL DELAY MODE REGISTER - 0X350

Bit R/W Default Description
74 R/W OxF HSCL_QUADI[3:0] Horizontal Scale Factor for REC Quad mode
3:2 R/W 0x0 HSCL_CIF[1:0]: CIF down scaler horizontal ratio[1:0]

1 R 0x0 Reserved

0 R/W 0x00 PAL_DLY_X

LIVE VIDEO PAL DELAY MODE REGISTER - 0X351

Bit R/W Default Description
74 R/W OxF HSCL_QUADI[7:4] Horizontal Scale Factor for REC Quad mode
3:2 R/W 0x0 HSCL_CIF[3:2]: CIF down scaler horizontal ratio[3:2]

1 R 0x0 Reserved

0 R/W 0x00 PAL_DLY_Y

LIVE VIDEO ODD FIELD SKEW REGISTER - 0X352

Bit R/W Default Description
74 R/W OxF HSCL_QUADI[11:8] Horizontal Scale Factor for REC Quad mode
3:0 R/W 0x00 ODD_SKEW
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LIVE VIDEO EVEN FIELD SKEW REGISTER - 0X353

Bit R/W Default Description
74 R/W Ox7 HSCL_QUAD[15:12] Horizontal Scale Factor for REC Quad mode
3:0 R/W 0x00 EVEN_SKEW

LIVE VIDEO VERTICAL SCALER LPF REGISTER - 0X354

Bit

R/W

Default

Description

70

R/W

0x00

MAN_VSCL_LPFY

[7]: MAN_VSCL_LPFYS
[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 channel 9 to 16

LIVE VIDEO VERTICAL SCALE VAV TEST REGISTER - 0X356

Bit R/W Default Description

7:2 R/W 0x00 HSCL_CIF[9:4]: CIF down scaler horizontal ratio[9:4]
1 R/W 0x00 IN16_MODE_PB5: 1 = set PB5 to 16bit operation
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

0x00

HDELAY_X1[7:0]: Number of pixels times two. This is for display video.

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

LIVE VIDEO CHANNEL 1,2 HORIZONTAL PIXEL ADJUSTMENT REGISTER - 0X385

Bit R/W Default Description
74 RW 0x0 HDELAY_Y2[3:0]: Number of pixels times four. This is for record video.
3:0 RW 0x0 HDELAY_Y1[3:0]: Number of pixels times four. This is for record video.

Register 0x386 to 0x38A are for channel 3 to 16.

LIVE VIDEO CHANNEL 1,2 VERTICAL PIXEL ADJUSTMENT REGISTER - 0X38B

Bit R/W Default Description
74 RW 0ox0 VDELAY_Y2[3:0]: Number of lines times four. This is for record video.
3.0 RW 0ox0 VDELAY_Y1[3:0]: Number of lines times four. This is for record video.

Register 0x38C to 0x394 are for channel 3 to 16.

LIVE VIDEO CHANNEL 1 VERTICAL PIXEL ADJUSTMENT REGISTER - 0X395

Bit

R/W

Default

Description

70

R/W

0x00

VDELAY_X1[7:0]: Number of lines times two. This is for display video.
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Register 0x396 to 0x3A4 are for channel 2 to 16.

PB5 HORIZONTAL PIXEL ADJUSTMENT REGISTER - 0X3A5

Bit

R/W

Default

Description

7:0

RW

0x00

HDELAY_PB5[7:0]: Number of pixels times four. This is for PB.

PB5 VERTICAL PIXEL ADJUSTMENT REGISTER - 0X3A6

Bit

R/W

Default

Description

70

RW

0x00

VDELAY_PB5[7:0]: Number of lines times two. This is for PB.

PB5 HORIZONTAL SCALER SOURCE LSB REGISTER - 0X3A7

Bit

R/W

Default

Description

70

RW

0x00

HSOR_PB5[7:0]

PB5 down scalar horizontal source size. Unit is one pixel.

PB5 HORIZONTAL SCALER TARGET LSB REGISTER - 0X3AS8

Bit

R/W

Default

Description

70

RW

0x00

HTAR_PB5[7:0]

PB5 down scalar horizontal target size. Unit is one pixel.

PB5 HORIZONTAL SCALER MSB REGISTER - 0X3A9

Bit R/W Default Description
7 R 0 Reserved

6:4 RW 0 HTAR_PB5[10:8]: PB5 down scalar horizontal target size
3 R 0 Reserved

2:0 RW 0 HSOR_PB5[10:8]: PB5 down scalar horizontal source size

PB5 VERTICAL SCALER SOURCE LSB REGISTER - 0X3AA

Bit

R/W

Default

Description

7:0

RW

0x00

VSOR_PB5([7:0]

PB5 down scalar vertical source size. Unit is one line. In interlaced

Mode, this register should set to half of the vertical lines of one frame.
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PB5 VERTICAL SCALER TARGET LSB REGISTER - 0X3AB

Bit

R/W

Default

Description

7:0

RW

0x00

VTAR_PB5[7:0]

PB5 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.

PB5 VERTICAL SCALER MSB REGISTER - 0X3AC

Bit R/W Default Description
7 RW 0 VBI_DLY5

6:4 RW 0 VTAR_PB5[10:8]: PB5 down scalar vertical target size
3 R 0 Reserved

2:0 RW 0 VSOR_PB5[10:8]: PB5 down scalar vertical source size

PB5 FORMAT CONTROL REGISTER 1 - 0X3AD

Bit R/W Default Description

7 RW 0 BYPASS_PB5

6 RW 0 FLD_SEL_EN_PB5

5 RW 0 FLD_MODE_PB5

4 RW 0 FLD_MODE_PB5_EN

3 RW 0 FRAME_IL_PB5

2 RW 0 FRAME_IL_PB5_EN

1:0 RW 0 PB_MAN_NOVID5
PB5 FORMAT CONTROL REGISTER 2 - 0X3AE

Bit R/W Default Description

74 RW 0 VBI_SIZE_PB5[3:0]

3 RW 0 VBI_E_EN_PB5

2 RW 0 VBI_O_EN_PB5

1 RW 0 TOGGLE_FLD5

0 RW 0 VS_DIS5
PB5 FORMAT CONTROL REGISTER 2 - 0X3AF

Bit R/W Default Description

74 R 0 CHID_RD_SEL_PB5[3:0]

3 RW 0 VBI_RIC_ON_PB5

2 RW 0 VBI_AUTO_DET_PB5

1 RW 0 VBI_D_EN_PBS

0 RW 0 VBI_A_EN_PB5
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PB CHANNEL ID DEC PB5 VOS - 0X3B0

Bit R/W Default Description

7 R/W 0 HD5 NO_SYNC_CHECK control

0 HDS5 no sync check enable
1 HD5 no sync check disable

NON_STD_STATUS (read only)
0 = standard
1 = non standard

6 R/W 0 SD5 NON_STANDARD_CHECK control

0 SDS5 non standard check enable
1 SD5 non standard check disable

5 R/W 0 HD5 NO_VIDEO_CHECK control

0 HD5 no video check enable
1 HD5 no video check disable

4:0 RW 0x0 VBI_VOS_PB5

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

PB CHANNEL ID DEC PB5 FOS - 0X3B1

Bit R/W Default Description

75 RW 0x4 VBI_PIXEL_WIDTH_PB5

Define half width of analog CHID sample rate.

4:0 RW 0x0 VBI_FOS_PB5

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

PB CHANNEL ID DEC PB5 HOS - 0X3B2

Bit R/W Default Description

70 RW 0x0 VBI_HOS_PB5: Pixel horizontal offset for channel.

PB CHANNEL ID DEC PB5 MID_VAL - 0X3B3

Bit R/W Default Description

7:0 RW Ox1f VBI_MID_VAL_PB5

Middle value of VIS_HIGH_VAL and VIS_LOW_VAL in CHID encoder.
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LIVE VIDEO CHANNEL 1~4 NO VIDEO REGISTER - 0X3BD

Bit R/W Default Description
76 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/TW2865 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 channel 5 to 16.

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

Bit R/W Default Description

7:6 RW 0 MAN_NONSTD4: definition same as MAN_NONSTD1
5:4 RW 0 MAN_NONSTD3: definition same as MAN_NONSTD1
3:2 RW 0 MAN_NONSTD2: definition same as MAN_NONSTD1
1:0 RW 0 MAN_NONSTD1.: 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 O.

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

Register 0x3C2 to 0x3C4 are for channel 5 to 16.

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
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Bit

R/W

Default

Description

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
7:2 R 0 HSCL_CIF[15:10]: CIF down scaler horizontal ratio[15:10]
1 R 0 SEL960
0: Select SD format
1: Select 960 format
0 RW 0 SYS_60
0: 50Hz, PAL
1: 60Hz, NTSC

TEST PATTERN VIDEO FORMAT SELECT REGISTER - 0X3CC

Bit R/W Default Description
7 R 0 Reserved

6:4 R/W 0 VID_FMT2: Definition same as VID_FMT5
3 R 0 Reserved

2:0 RW 0 VID_FMT1: Definition same as VID_FMT5

TEST PATTERN VIDEO FORMAT SELECT REGISTER - 0X3CD

Bit R/W Default Description
7 R 0 Reserved

6:4 R/W 0 VID_FMT4: Definition same as VID_FMT5
3 R 0 Reserved

2:0 RW 0 VID_FMT3: Definition same as VID_FMT5

TEST PATTERN VIDEO FORMAT SELECT REGISTER - 0X3CE

Bit R/W Default Description
7 R 0 Reserved
6 R/W 0 PURE_L: Pure color for live test pattern
5 R/W 0 PURE_P: Pure color for PB test pattern
4:0 RW 0 DYNAMIC[4:0]: 1= change test pattern gen to FMI format
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LIVE/RECORD CHANNEL SELECT REGISTER - 0X3D2

Bit R/W Default Description

74 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.

3:0 RW (v} VIN_SEL1

Input channel select for channel 1.

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

LIVE/RECORD SET SELECT REGISTER - 0X3DA

Bit R/W Default Description
7 RW (v} 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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Digital Video Input (Type 2)
Introduction

TW2828 is equipped with 5 digital input port that can accept frame interleaved format. Type 2 input ports can be
configured to support 8 bit BT.656 format or 16 bit BT.1120 format. The maximum number of the 8 bit port is
four. The maximum number of 16 bit port is five. If channel ID is used, each input port can support up to 16
channels (auto mode). The maximum horizontal resolution is 1920 for each port. Data rate can be up to
148.5MHz. Each input port can support both interlace or progressive video. Five high quality down scalers applied
to each port.

Features

¢ Five channel HD input support ITU-R BT.1120 up to 148.5 MHz

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

e Four channel WD1 input support ITU-R BT.656 up to 144MHz

e Channel ID detection in forms of analog and digital

¢ Cost efficient programmable down scalar with good quality

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

Input Port Architecture
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TW2828
TYPE 2 port routing example
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BT.656 MODE ARCHITECTURE

When using type 2 port to receive BT.656 stream, each port can handle one to four channels with different data
rate (27/54/108 MHz or 36/72/144Mhz ). Because each type 2 port has its own clock input which is controlled
by the user so the frame rate of each receiving channel can be very flexible. For example, if a four-channels data
stream is sent using frame interleaved format at 54 MHz, the frame rate will become 15 fps that makes this
stream a non-real time stream. On the other hand if the data rate is 108 MHz then this channel combination is
real time. TW2828 supports both real-time mode and non real-time stream but final display frame rate will be
the smallest rate.

Three data formats are supported: Frame interleaved, Field interleaved and Field switching mode. The data and
sync position diagram can be seen in recording section. For best viewing result don’t mix video stream with
different speed into the different input port. This will cause tearing or studder in the final display.

If the incoming stream has more than one channel this receiving mode is called auto mode. The video channels
will be broken apart and stored into different places in the DDR2 SDRAM according to the channel ID. The
maximum number of channels supported is 16. If each stream has only one channel and this is called normal
mode receiving and maximum number of channels is four.

After each video data frame is received, the data will go through a down scaler to reshape and reposition the
window in the final display. The size from the same port has to stay the same. The resizing circuitry make the
composition of the final display very flexible. The down scaler can be by-pass to preserve video quality.

Play Back Architecture in 16-bit Mode

In BT.1120 HD input mode, the method and setting are similar to 8 bit mode except the input data format. In
BT.1120 mode, one 8 bit port is for Y-data and the other port is for Cb-Cr data. Both data stream should have
SAV and EAV flag and signature. The supported data formats are 74.25 MHz (1080i60 and 720p60), 148.5 MHz
(1080p60) and 37.125 MHz (720p30).
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FUNCTIONS

Input Formatter

Input formatter 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, the input formatter can be set either take Y data or take Cb/Cr data and output Y
or Cb/Cr will be generated respectively. Two input formatter’s outputs go to one down scalar.

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

Down Scalar

There are five down scalar for five 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

TW2828 Channel ID Decoder is using same protocol of TW2828 Channel ID encoder. For the detail definition and
description of Channel ID, please take a look at 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 ighored 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 signals are readable by host.

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.

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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Register Descriptions

TOGGLE FIELD SIGNAL ENABLE REGISTER - 0X357

Bit R/W Default Description
74 RW (v} TOGGLE_FLD4 - TOGGLE_FLD1
These bits are used for progressive play back capture mode. In progressive
mode, field signal is always O. 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 (v} TST_FLDLY_Y
2 RW (v} 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

70

RW

0xfO

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

0xfO

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.

Register 0x35B to 0x35D are for PB channel 3 and 4.

PB1 VERTICAL SOURCE SIZE LSB REGISTER - 0X35E

Bit

R/W

Default

Description

70

RW

0xf0

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.
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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]

PB4 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

70

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.

Register 0x361 to 0x363 are for PB channel 3 and 4.

PB1 HORIZONTAL SCALER TARGET LSB REGISTER - 0X364

Bit

R/W

Default

Description

70

RW

OxdO

HTAR_PB1[7:0]

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