Data Sheet

BIT1

612

10-Bit Digital Video Decoder
with
OSD and T-CON

Version: A5

W - B A E R FE TR -

FERMIL 2 ZALM A LA © FsFAIBEE FEH - —BibtrxXfrieBE T

AR

E o EHE S IR AR A (T
BITEK) FRrigfitic & » (R PERE R MBS IR b I 58
BITEK (REFIENEARRIE 2 1EIP TE T L3 AR -
BEARSCA R SRIE B BITEK 2 » TR GS A 2 AFEME®
HEE B A (R 5 B R -

K% > BITEK NEELG A2 2 IR E R EEA L
WAz BT BITEK THERIEF B IRt ER A2 3
BT EUE F RIS ARG 12 38 = A\ A AERIFER D =T
P S BT R IR BB A DA R
HEITEEE ~ (o SR E AR T S s FER -

FH% > I S B R FE L WEFERG TR
B2 SR8 ~ BRECRIE  TERBE N E 2R AT - &
SRR NS G P LV G BTN - BITEK & 5

DALBA R SR E e i BRIE HATARSE R R o) - e
SEEHSHEEHHE BITEK KR A S SHEE -

Rtz AR S AT R S & BITEK 25
7E B FELAS R T WHAATRE AT AEIARAE BITEK 51
AU TR B - 18558 - B B ARG s AT =0
NI > RIS IL - P B
HiE N BITEK (REZERZTRATEEGZAE MR - H G
#f BITEK BB EZ A ESERMEZEE - 50 Wz
U > FAERRIL A S 2[RI - MR R A B A HTR S
T RIERR R EEEE BITEK 2 REESK  Hitkiy
A I - R RIS S 2 T
FESTRIERE 137 BITEK - -Version A4

Preliminary

BITEK




Content
LI C 1= =Y = L I LY=o ] 1T RSP 1
P T L0 (=T ST RTOPR PR 1
P2 B 1T =T - | TPV P PR PRP PSPPI 1
P22 | 1 o | PRSP 1
P2 O 11 o 1 | PR R 2
o 101 =T o =T =S PSPPSR PR PPRPRP P 2
P2 1 |5 TSP U St 2
P G I oo = gV F= T =T 1T 0 0= o PR O PR 2
P A - o] <= To = PR S N S 2
I (o [T g [ o] 4 F= o] o SO PRRT S SN P ST SR 3
T = 1o T QI =T |- o o O S ST SRR 3
5 PN DefiNitioN. ... cei i b e S €A et 4
I ¥ o Vo o] o = L =TT o7 o) (oo P PSRRI 8
6.1 Version CONMIOl .......ooiiiiiiiieiiee e sree e for e i s e e s e e e e e e ene e s e s 8
Y2 101 (=Y (U o U Vo (o] o O TSP 8
6.3  DOUDIE BUFfEr....eiieeieee e Bt b s et 11
S = To B Y/ o L= 1= (1] o PP 12
6.5 GPO (General Purpose Output) FUNCHIOM ...t eiibeee e 13
6.6  System Enable and ReSet ... f et 13
A @1 o Yot QB Lo . P= L IS ) V) (=] 1 F T RS 14
L I o= Vo T B T g g TS T= [0 o T PR 16
6.9  OULPUL Data Path .icii e 17
6.10  SPECIAl OULPUL SEIUD «.utea it euteeteertee ettt ettt ettt ettt sb e sae e sae e s bt e bt e bt e sbeesaeeenbeenneeteen 18
6.11  Special TIMING AJUSTMENT ... e re e e snne e nereeeas 19
6.1101  SyNChronization TiMING ......coueeieeiieeie ettt 19
6.11.2. Two-Fields Synchronization TiMING .......ccccooiriieii e 19
6120 TOON FUNCHON ...ttt a e h et ettt e s bt e s he e sae e et e e bt e b e e saeesaeeanteenreebeen 20
6.13 TCON ClOCK MOGE.......ceiiiiieiiieiiei ettt e st sr e e ane e e sn e e s ne e e anneenanneennreeans 22
G B Yo = Y I Y PP 22
B.15  BACKGIOUNG 2.ttt e et s e e n e s e e e re e e anre e s nn e nnre e 23
6.16 Background 1 and Test Pattern Setup ........coo i 23
6.17  AULO BIANK SCIEEN ...ttt s e s e s e s nn e e nnreeea 24
6.18  INPUt IMAaGe WINAOW SEIUP...ci ittt e e st e e e enee e e e ennes 25
6.19  INPut Data Path SEIUP ...c.ueeiiieiiie e e e st e e e e e e 25
2 0 0T o 10l o 1 14 F- L PP RR 27
o T02 0 U 27

BIT1612 10-Bit Digital Video Decoder with OSD and T-CON




BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

B.20.2  ITUBBB-LIKE. ..o i eeeeieeeeee ettt ettt et e e st et e ae e e eeeneeneeneas 27
S T2 < T 1 U RS 27
o R2 L R o (]t 27
6.20.5  Serial-RGB ... e 27
B.20.8  YUVA44 .. ottt ettt a et e ee et et eae et e ae et e eteeneeeeeean 28
B.20.7  RGBBBS ...ttt bbbttt nhe e nae e ean e ene e 28
2 B 0T o TU 1Y, oo (oI T=1 =Tt o o PR 29
B.22  AULO SWITCN .o snre s e s die e 31
6.23 Display WINAOW SEIUPD ...c.ueeiieiiiiiie ettt e st e s nbee e s s snnee e s ssnneeeessmseeeseadibeee s e dhn 31
2 S Yo=Yl g To T =g T |1 =PRI SRS PSS 32
6.24.1  Horizontal Scaling DOWN ENQINE.......coocuiiiiiiiiiiiieeeciee e @8 e s b 32
6.24.2 Horizontal Scaling UP ENQINE ........uviiiiiiiiiiee e et e s anbe e e 33
6.24.3 Vertical Scaling ENQINE .....ccocueiiiiiiiieieiieceieee e e assa B st e e e 34
6.25 TimING AJUSIMENT .....eiiiieiii e rne b b e e st e e e et e e e e e 35
6.26 Image ENhanCemMent.......cuuiii i sifhe e ot aa b s ain e e et ee e e et e e e e e e e e 36
6.26.1 Post-Processing Brightness and Contrast Adjustment .....ccooiooiv e, 36
6.26.2 Pre-Processing Brightness and Contrast Adjustment...............ccocoviiiiiieiii e, 37
6.26.3  Sharpness ProCESS ....oouvuiiiiiiiiiieiiiee s fetee et e at bt ettt e e e e s e e e e 37
6.26.4 Saturation and Kill COlOr PrOCESS ... cuutee iirithereeeieeeieree e 38
6.26.5 Chroma Transient Improvement (CTI).. oo ot 38
6.26.6  Color Space CONVEISION . ... ccutidainieirie et e et sre e e nreeennnees 38
6.26.7 LUT Gamma COrreCHON ...... oot 39
LoT2 T I 113 1T 39
R I D ) O @] = (o] o PP TRROTRPP 39
6.26.10 Clamp and Lin€ar Mapping .........ccueeeeeerrrerieierree e esree e e ssreeesree e snreessneeesnnees 40
6.27  PWM FUNCHON.. ... ettt e sm e st e st e s e e e ane e e san e e e ne e e amneenanneenaneeans 41
L R2d YA o (=T B I L= TeTo T [T PP PSPPSRI 42
6.28.1. Video Decoder FEAtUIe ........ociii it 42
6.28.2 \Video Decoder ArChItECIUIES ......c.eviiiiiiiie e s 43
6.28.3 * Video Decoder AdjUSIMENT.......coociiiiieiii e 43
6.28.4  SyNChronization PrOCESS ........oiiiiiiiiiiiiiee ettt e e e e e s s e e e 45
6.28.5  VBI DAta SHCEI ...cciiueieiiee ettt 46
6.28.6  SOUICE DeteCHION.....ciiiiie et 46
6.28.7  LUMINANCE PrOCESS. ... eii ittt s e e nne e as 47
6.28.8  ChrOM@ PrOCESS ....vviiieiieiiec ettt ettt e s ane e s e sr e e e snn e e nneeennnees 48
6.28.9  COMD FIller ProCESS. ... eiiiieiieiie ettt 49
6.28.10 AGC aNd ACC PrOCESS ... ueiiiuiieiieiestee sttt snne e nne e es 51
6.28.11 AFE and PLL CONIIOl ....ccoiiiiiee et 54




BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

6.28.12 INPUL Path SEIECHON ... e 55
6.28.13 Standard Setting and DeteCON .......oooiiiiiii e 56
6.29 Video Decoder Status REGISTEN.....co i iiiiiiie e 57
6.30  Serial RGB OUIPUL ......oiiiiiiii ettt e e s e e s bt e e e s nb e e e e snnee e e e snneeeeennnes 59
L TRC T I 1 B I U T (o o PSPPSRI 60
6.31.1  OSD WiNAOWS FUNCHON .....cciiiiiiiiieiiecrie et 60

SR h P2 O 1510 Y 1= 4oL oV Vi F= o o] 1 o PSP SR 61
6.31.3  OSD WiNdows AtHDULES.......ceiiiiieeecee e nn e sdbnn s 65
6.31.4 OSD Windows Overlap SeleCtion ..........ccceiriiiieiieieiiee e s 69
6.31.5 EXternal OSD INTerfacCe .......cooouiiiiiiiiee e arne e asb e be s 70
6.31.6 OSD User Programmable RAM Selection ... e s i 70
6.31.7  OSD CIOCK CONIIOL....c..eeiiieiiiiieiiei e fnr e e snb e 71
6.31.8  OSD Built-In FiXed FONt .......ooiiiieeiiee e sftn s B et e 71
ST 72 I 1= PP Y F o B S PURPRROTRTRIN 72
6.33 IR Decoder FUNCHON ......ccviiieecee e i ettt ennnn e nenee s 73
6.34 GPland KEY FUNCHON.......oiiiiii e B i s e st 74
6.35 PLL AN OSC PaAUS......ciiiiiiiiieiiiieiee e sree s giesnee g sa b s e e sn e e sneeesneesneeesnneenanneennneenas 75
6.36  AULO DELECHION ..o B he s e s b et s 76
6.36.1 PCLK Base SYNC DeteCtion ..........c.iieiiei it 76
6.36.2 XCLK Base HSYNC DeteCion f . it iieeineee ettt 76
6.36.3 Mode Change Detection ......... i 76
6.36.4 Mode TYPE DEtECHON coit et e e e e e e 76
6.36.5 Even/Odd Type DeteCtON fi. ... oo e 76
6.36.6 Data Enable Signal DeteCtioN .........ooviiiiiiiiiieee e 76
6.36.7  NOSIGNal DEIECHON ... ...eeiiierieiiii et e 76

A § 1T g [ 1 (=T =T S PP 78
7.1 OPUONS PINS. ..ttt it e st e e re e r e e nreena 78
7.2 ¢ Master Mode — SCrPt MCU ..ot ene e nere e 81
7.2.1 ATCRITECIUNE ... e s rne e s e 81
7.2.2 INSIFUCTION S ... i e e e 83
723 Start and INTEITUPT ..eeoi e s e e e e ennes 86
7.2.4  Serial EEPROM and ROM Space Mapping .......ccccueeeeireeeeiniieeeenieeeesnrieeessveeesssveeeessnnens 86
7.2.5  Serial EEPROM Write Protection and Power MONtOr ..........oocvveiiei i 87
72 B4 (o] 1 To Yo T 0 =Y USSR 88
7.2.7  Second TWSI for Multi-Processor Communication ..........cccoevveerieeiiiee e 88
7.2.8  TWSIWIHE/REAA ....eeiiee ettt s es 88
7.2.9  SPIINEITACE ..o e e 88
42 L I 1= o 0T I 1Y o T [ USSR 88

i BITEK



8

10

11

BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

7.3 SIAVE MOE ... et e e e nre e 89
7.3.1 BITEKDUS ProtOCOI ......cooieiiie et 89
7.3.2  TWSI PrOtOCOL ....ciiiueieiiee ettt ne e e eer e e nnn e nne e e nnne s 90

LI L] To T = Te | = 4 PSPPSR 93

8.1 HardWare RSt ......cooiiiiiieee e 93

S 2 1 (o Tor (=T (ol [ (=T ¢ (U o PP OTRTRPN 93

S N 10T o 10 a0 o o - | PRSP 93

8.4 OULPUL SIGNAI .. .eiiiiieiiie i ne e re e snre s nee e s ndienn 94

Electrical CharaCteriStiC ... ..uui it e e snn e s ne e edib el 95

9.1 Absolute Maximum RatiNg .......c.ueeiiiiiiiiiiiiie et e e e s sbee e e e eanee e anaea sk e aeaabe b aes 95

9.2 Recommend Operating Condition .........occueiiiiiiiiiiiiiee e sieee e e e e @80 e s dhe e 95

9.3  DC Electrical CharaCters ........cociviiierieieiiee et sree e sree e seeesnee s fanaant e sanne b e e eneeeneneenas 95

Soldering INfOrMatioN ......o.eeiiii e e ean Bttt e e e e 96

L I T oS o o =T o [T PP U S s PRSP 96

L2 VT = Y= TS To] (o 1= 4 o T N SRR 96

LR IV =Yg O E= 1S To ] [ 1= 4 T T o U RPRR 96

(= Te €= To = o] (o] 1 4 F- U1 (o) o PO e SRR 97

v BITEK



BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

Table

Table 5-1
Table 5-2
Table 6-1
Table 6-2
Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 6-7
Table 6-8
Table 6-9
Table 6-10
Table 6-11
Table 6-12
Table 6-13
Table 6-14
Table 6-15
Table 6-16
Table 6-17
Table 6-18
Table 6-19
Table 6-20
Table 6-21
Table 6-22
Table 6-23
Table 6-24
Table 6-25
Table 6-26
Table 6-27
Table 6-28
Table 6-29
Table 6-30
Table 6-31
Table 6-32
Table 6-33
Table 6-34

BIT1612 Pin DefinitioN ....cccieee et 4
YD Y oY= L= 1oy (o] o ST 7
Version CONrOl REGISTEN ... . .uiii ettt e s rate e e e s anee e e e santeeeeaans 8
Interrupt SOUrCE and FIagS . ... .ooiiiiiie e 8
Interrupt Controller REGISTEN ......oi e e e e e e e e s sneeee s 9
Video Decoder Lock Source for Interrupt Selection .........ccoovvriiiinieciieeesee e s 10
Double BUffer REGISTEN .....coi it e s vee e s m e eadbe e s 11
Output Tri-State Control REGISTEN .......ueiiiieee e e s e b e srnaebe e 12
Pad Pull Up or Down Control REQISTEr ......ooi i @8 e s i 12
General Purpose Output REGISTEY .......eiiiiiiiiei e fh e e b e 13
General Purpose Output Pads Setup Table .........cooviiiiiiiiiiniee it e 13
Clock Domain System RegiSter......coiuiiiiiiiiiiieiiee e et et 14
Panel Timing Setup REGISTEN ...oooeiiiiiieeee i e h e 16
Output Data Path ReQISTEr ....ooouviiiiieee i bttt 17
S0 L= TolE LI O 111 01U S 1= 1F o N SRR 18
Special Timing Adjust REGISTEN .....ooi e e bt 19
TCON FUNCHON REGISTEN ...t ettt e e e e st e e e e e e e eante e e e enneas 20
TCON CIOCK MOAE REGISTEN ... e it bttt et e e e e e e eabee e e e snnees 22
Background 2 Register ... f e ittt e e et e e neeeeeean 23
Background and Test Pattern ReQISter..........cvvieiiiiieiiiee e 23
Blank SCreen REgISIOr ... ittt 24
INPUL CrOP REGISTEN ... ettt s e s e sne e nane e 25
Input Data, Path REGISTEN............cooiiiiiie e e 25
Input Mode SeleCtion REJISIEN ......ccoiiiiiiei et 29
AULO SWITCH REGISTEN ...t esne e e nnne e 31
Display WIiNAOwWs ReEgISTEr.........eiiiiiiiiie et 31
Horizontal Scale DOWN RegISIer..... ..o s 32
Horizontal Scaling UP REQISTEN ....cuuviiii et s 33
Vertical Scaling DOWN REGISTEN ....coiiiiiii et 34
TIMING AJUST REGISTEN ... e e e s ebee e e e ennes 35
Post-Processing Brightness and Contrast Register ... 36
Pre-Processing Brightness and Contrast RegiSter.......c.ovv i 37
Sharpness and Smoothness Process REgISTEr.......oouuiiiiiiiiiiiee e 37
LAY o] o o F= 1l 2 1= 1] (= PR 38
Chroma Transient Improvement REQISTEN ......cooueiiiiiiiiii e 38
Color Space Converter REGISIEN ... i 38




BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

Table 6-35
Table 6-36
Table 6-37
Table 6-38
Table 6-39
Table 6-40
Table 6-41
Table 6-42
Table 6-43
Table 6-44
Table 6-45
Table 6-46
Table 6-47
Table 6-48
Table 6-49
Table 6-50
Table 6-51
Table 6-52
Table 6-53
Table 6-54
Table 6-55
Table 6-56
Table 6-57
Table 6-58
Table 6-59
Table 6-60
Table 6-61
Table 662
Table 6-63
Table 6-64
Table 6-65
Table 6-66
Table 6-67
Table 6-68
Table 7-1

Table 7-2

Table 7-3

Table 7-4

LUT Gamma REQISIE ... . ettt st e e st e e s ate e e e seneeeeeeans 39
D oY g R T To 1] (T USSR 39
D O e g1 =Tox 1ol mT=To |1 =T PR SR 39
Clamp and Linear Mapping RegISIEr .....ccouiiiiiee e 40
PWM FUNCLON REGISTEY ...eiiiiiiee ettt st 41
Color AdjustmeNnt REGISTEr......cooiiiiee e 43
Sharpness and Smoothness Process REgISTEr.......oouuiiiiiiiiiiii e 43
LAY o] o 0 F= 1l 2 1= 1] (= PP 44
Chroma Transient Improvement REQISTEr .......oouviiiiiiiiiiie el e 44
Synchronization Process REGISIEr .......coi i e s b e e be s 45
VBI Data Slicer Process REQISIEr.....cooueiii i@ sh b 46
Source Detection Process REGISIEr .....cooviiiiiiiiiiiiieiiec e S ebe e 46
Luminance Process RegISIEr. ... afeae s s Bie s 47
Chroma Process REGISIEN ....cooiiuiiiiiiiiiii e e she e et et e e 48
Comb Filter Process RegiSter.......ooi i ettt sttt 49
AGC COoNtrol REGISIEN .....eiiiiiiiieiee e e ittt e 51
LB O @70 a1 1 (o] B aT=To | (=] G o PRSP 54
Analog INput Path REgISTEr.....coo i et 55
PN Q=1 oTo I Tl o TU N ST (= Tox 1 o] o T PR 55
Standard Setting and Detection RegISTer ... ..ccciieivei i 57
Video Decoder Status RegiSter ... i 57
Serial RGB Output REGISTEI ... le i 59
OSD WiNAOWS REGISTEN ... ettt e e e e e ene e e nreennes 60
OSD Memory:Mapping TabI@ ......ccocveiiieieiie e 64
OSD Windows AttribUIE REGISEr......coiiieiiee e 65
OSD Windows OVerlap SeleCtion.........c.ooiieiiiiieiiee e 69
EXternal OSDI REGISIEN .....cueiiiiei ittt 70
User Programmable RAM SeIECHON ......ccvviiiiiieieee e 70
OSD CloCk Setting REGISIEN ....cveeeiieieieee e 71
B (= T =T 1 =T SRR 72
IR Pulse DeteCtion REGISTEY ....cei i 73
O BT oo I = A 2 =T [ (= RS 74
o I oY 1 =Y PR SR 75
AULO DEteCtioON REGISTEN ... it e e e e e 77
(@ o) (o] T e T IS T (1] o SRR 78
LI AT ST IR o= = o SRS 81
Register and AAAreSS INAEX .....coiiiiiiiii e e e e e e e ennes 81
INSTFUCHION S .ot e s r et e s e e s e e e nne e e nneeennes 83

v BITEK



BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

Table 7-5
Table 7-6
Table 7-7
Table 7-8

INSTIUCHION FOMMAL.....co e e e e sne e e 85
S r= A= TaTo T (=Y o 0] o) SRR 86
BITEKDUS SIAVE AGUIESS. ... .ciiiiiiiiieiiee ettt e s e nne e naneeaa 89
TWSI Protocol DeViCe AQAIESS .....cuveiiiiieiiieiie et 90

Vi BITEK



BIT1612

10-Bit Digital Video Decoder with OSD and T-CON

Figure

Figure 4-1
Figure 5-1
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10
Figure 6-11
Figure 6-12
Figure 6-13
Figure 6-14
Figure 6-15
Figure 6-16
Figure 6-17
Figure 6-18
Figure 6-19
Figure 6-20
Figure 6-21
Figure 6-22
Figure 6-23
Figure 6-24
Figure 6-25
Figure 6-26
Figure 6-27
Figure 6-28
Figure 6-29
Figure 6-30
Figure 6-31
Figure 6-32
Figure 6-33
Figure 6-34

BIT1612 ArChIECIUIE ... 3
T O o] o1l 1] =1 o] o SRR PR 4
INterrupt FUNCLION BIOCK ......cieiiiie et e 10
Double BUfer FUNCHON ........eeie e e 11
Hardware Reset WavefOorm ... ....coo e 13
Panel TIMING SEIUP ...vee i ennn e neesdbnn s 16
Output Data Path SeleCtioN ..........cooviiiiiiiiiecee e e dib e s 18
SyYNChronization TiMING ......oi e e e bee e e sneeee s anaea sk e aeaabe e baes 19
Two-Fields Synchronization Timing ......cc.coeoiieeiiiiiie e @ e s dae e 19
D T1S] o] =) A = =T O UUPRE S SRR 22
Free Run and BacKgroUnd..........coooiiieiiiiiiiee i eiieee e erieee e siieee e s sdfnne s s s bt sabhe et et eeesneeeeeeans 24
INPUE WINAOW SELUD ..coe ettt srnabe e same b e e e s ot e et ee e et ee e s naeeee e 25
Input Data Path SetUP ....cooooiiii i Bttt 26
[TUB56/656-LIKE (27MHZ).....eoiiiiiieiieeieenieenee s e ettt 27
[TUBOT (13.5MHZ) ...ttt ettt ettt sb e sae e s e et e b e nbeenneenneas 27
RGB 8:8:8 (Max. TOOMHZ)........cuuiiiiieee e o tie e it e e e e e e e e e e e s e e e e e e e s ennnaneeeaeee s 27
Serial-RGB (Max. 40MHZ) .......ooiiiiiiee e ettt sb e ere e 27
YUV 4:4:4 (MaX. TOOMHZ) ..o e ettt ettt e e e e st e e e e e e s st ee e e e e e e e e nnnnneeees 28
RGB 565 8:8:8 (Max. T00MHZ)..... et itiriiiiieiieieeie ettt 28
RGB 5:6:5 SOIUP ..ei i heiih e ettt st e e e e n e e s anreee s 28
INPUL MOAE SEIBCHION ...t e e e nnnees 30
Display WINBOW SEIUD ......ueeieeitiiiiie ittt sttt e nneesaeas 31
S Tor= [T T U] ] o o PRSPPI 32
Timing Adjustment VREF INformation ... 36
IMage ENNANCEMENT........ooiiiie e 36
L= T Y/ =T o] o] o TSRS 40
D)\ OO - g o o TSRS 40
PWIM FUNCHION ..ttt e s e nn e e s e e 42
Video Decoder BIOCK Diagram ... ....coooieiieiiieie ettt sttt e e e 43
SYNCIONIZAtION PrOCESS ...ttt et e e e e e e e nre e e e nes 45
Chroma Process FUNCHON BIOCK..........cociiiiiiiirie e 48
AGC and Clamp PUISE ....cco ettt e et esnre e e e nes 51
AGC CONtrol SEIECHON .......eiiiiie e 51
1T o101 B =1 o TP 55
(=] fo B Y o TSI T= 1= Yoz 1 o I TSR 56
Color Standard SEIECHON .........oviiii s 56

viii



BIT1612

10-Bit Digital Video Decoder with OSD and T-CON

Figure 6-35
Figure 6-36
Figure 6-37
Figure 6-38
Figure 6-39
Figure 6-40
Figure 6-41
Figure 6-42
Figure 6-43
Figure 6-44
Figure 6-45
Figure 6-46
Figure 6-47
Figure 6-48
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-6
Figure 7-7
Figure 7-8

L0 0L SRS 59
UPSO52 ...ttt ettt ettt ettt a ettt n e e et Rt et e eae et e et ene e et ereeneeareeneennene 59
1O 15T B R g To (o A T 1T 1F ] o R RSP 61
L@ 15T B 1V =10 Lo VALY, F=To] o] o RSP 62
Palette RAM EXAMPIE ... . .uiiiiiiiiiie ettt ettt et e st e e s sbee e e s annn e e e s annreee s 63
OSD User Programmable FONt RAM.......ooo e 63
OSD Color FONE RAM ..t sn e ene e e s e nnneas 64
OSD Windows AHDULE .....coociiiiie e gne e s 68
OSD WiNdOWS OVEIIAP .....veiiieieiiee et e e e e ssnee e snneesnee e s e ndibn e ee dhas 69
FIXEA FONT ...t reesnee e ne e annee sk e e nnbe s 71
Timer Mode 0 (CircUlation) ........eeereeiiiieiieeee e e e e e s ssree e e e e e e s e s8 80 e smnnabedae s e nane 72
Timer Mode 1 (ONE-Shot) .....uueiiiiiieii et e e sreee e e e e e e e fannnan e e saaaabe s eeeneeeeeennnnnns 72
LONG KEBY PrOCESS ... .eiiiiiiiiie ettt s a B et e e et e e e enneeee s 74
o I =T o U =Y o Ty VAl o] g o 11 = T o S S ST 75
SIAVE MOGE ... s e et e e 78
Master Mode with Single 24CT16.........oooiiiierri e eadh sttt ee e 79
Master Mode With Single 24C32.........oo ittt et ee et e e et e e e st ee e s enteeeessneeeeeaans 79
Master Mode with Dual EEPROM ........cooi it i e 80
BIT1612 Script Controller AddreSSing SPaCE.......cccthereerrerirrreerree e sree e sree e e e 87
Bitek Serial Interface Bus — EXtension MOGE ..ot .ooveiiieiiiee e 89
TWSI Slave Mapping AQAIESS ........ cuetiesteeeireeeireeriee e sree s esreessnreesreeesne e e sneesaneeesneenas 91
TWSI Read/WIite MOGE .. i ittt e s ene e 92

BITEK



BIT1612 10-Bit Digital Video Decoder with OSD and T-CON
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FEX o JEEL/ BRI HEE ] (AGC) ThEENAE T iR BRI a1k BASHRRIAES] - sakY 2D FRfl g s gt
HEf CTI A Skin-Tone JEMSFRREAETE IITELE > BEREME R - viREFIIRFZ4] (TCON) 3% BIT1612 Rt (
fiF A7 ] 3% 800XRGBX600) FI{s FH A 2583t Kz LCD Jf - RIfRfRFPisefE ~ LRI DU A SR sst hak
F P B Bt AR SR IBa R - AN OSD AL HETiFIR 75 5 Br 2 T B850 P (s FH 5 AT - SR B s U2l
REFEHEIER Mg 4:3 BN 16:9 < BIT1612 n]DUHTE -2 Eit TRt LCD Birras - DAH sl (e i R 5 i
TEEL R TVASHRARAIERM (A AV R # Y -

2 Features

2.1

General

No external memory required

Two 10-bit video CMOS Analog-to-Digital Converters (ADCs) in differential CMOS style for best
S/N-performance

Fully programmabile static gain or automatic gain control (AGC) theselected CVBS or Y/C channel : 0~12db
(Analog) and 0~18db (Digital)

Automatic Clamp Control (ACC) for CVBS, Y and C

On-chip clock generator

L-lock system clock frequencies

Digital PLL for synchronization and clock generation from all standards and non-standard video sources e.g.
consumer grade VTR

Requires only one crystal (24.576 MHz) for all.standards

Automatic detection of 50 and 60 Hz field/frequency, and automatic switching between PAL and NTSC
standards

Accepts NTSC (J, M, 4.43), PAL (60, B, D, G, H, I, M, N), and SECAM (B, D, G, K, K1, L) video signal
User programmable luminance peaking or aperture correction

Adaptive 3/5-line comb filter fortwo.dimensional chrominance/luminance separation

PAL delay line for correcting PAL phase errors

Multi-standard VBI-data slicer including closed caption

MV copy protection detection

YUV to RGB color space converting

Fully programmable zoom-out arbitrary ratio in both horizontal and vertical

Anamorphic zoom for 4:3 video input to 16:9 display converting

Embedded brightness, contrast, sharpness and gamma correction

Embedded Skin-Tone and CTI

Embedded programmable OSD for user Interface

Embedded programmable TCON (Timing-Control) generator for LCD interface

Embedded 3 PWM (Pulse Width Modulation) generators for general purpose control

Embedded IR remote control decoder

Input

3 analog inputs, internal analog source selectors, e.g. CVBS x 3 or Y/C x 1 or (Y/C x 1 and CVBS x 1)
3 of 8-bit digital video input ports (R,G,B)

HSYNC/VSYNC Input x 1

Clock Input x 2

24-bit RGB/YUV input up to 85MHz

16-bit RGB (RGB 5:6:5) input

8-bit Serial RGB Data format

ITU-R BT.601(16-bit) (CCIR 601)

ITU-R BT.656(8-bit) (CCIR 656)
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Built-in YUV to RGB color space converter
Programmable RGB input port order and pin order
5V tolerance input pads support 5V/3.3V interface

Output

4x8 Bits digital output ports (R,G,B,T)

Programmable RGB output port order and pin order

Maximum output pixel frequency 85MHz@ digital output
Support inverse and frequency adjustment for LCD panel clock
Support programmable H/V sync. for LCD panel

Support programmable TCON for LCD panel

Support Delta and Stripe types LCD panel

Free-run Synchronization mode if sync signal disappeared

Interface

Support Two-wire BiTEKBus interface
Support Two-Wire Serial Interface (TWSI) Bus interface
Support 24Cxx serial EEPROM Script controller

osD

Built-in OSD generator with 128 ROM fonts, 512 mix color
3 windows support overlay function

48 user download fonts

9 sizes of zooming font (1/2, x1, x2, x3, x4, x5, x6, X7, x8)
Flashing font attribute

Fringe font attribute

Transparent overlay for OSD windows

Support external OSD interface

Power Management

1.8V power source for core,
3.3V power source for output pads
Power Consumption less than 300 mW

Package
LQFP.128 pins

10-Bit Digital Video Decoder with OSD and T-CON
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10-Bit Digital Video Decoder with OSD and T-CON

3 Order Information

BIT1612-LQ

—l—— LQFP Type Package

Part Number

4 Block Diagram

Beyond Innovation Technology Co., Ltd.

External OSD Interface

»  Video Decoder

| Built-in

Pre-Image

Input
N ) N
¥l Process Enhancement 4

Horizontal
Scale Down

Programmable

Programmable

mp| Vertical Scale

UP/Down

Programmable
Horizontal
Scale UP

‘—; TCON

Output
Process

A 4

A 4

I l l

i

Control Register Sets

i §

Interface

PLL

BITEKBUS / TWSI
Interface

T

Script Macro Controller

EEPROM
Interface

Misc. Function
IR Decoder
Interrupt
PWM

Programmable Interface

Figure 4-1

BIT1612 Architecture
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10-Bit Digital Video Decoder with OSD and T-CON

5 Pin Definition
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Figure 5-1 Pin Configuration
Table 5-1 BIT1612 Pin Definition
Pin Name Pin # | Pin Type Function Description Pad Type
Monitor Internal Bias Current Generation or
IBEXT 1 AlO i
External Bypass for Use with Some Test Mode
Output for Decoupling or Bypass of
VREFP 2 AIO bt ping or Byp
Positive Internal Reference Voltage
Output for Decoupling or Bypass
VCM 3 AIO b pling or Syp
Common Mode Voltage
QOutput for Decoupling or Bypass of
VREFN 4 AIO - ping or Eyp
Negative Internal Reference Voltage
AGND 5 AG33 |Analog Ground and Reference Generators
Output for Decoupling or Bypass of
VBG 6 A0 P pling or Syp
Band-Gap Voltage
VCMC 7 Al Chroma Channel PGA Negative Reference Input
AIN2 8 Al ADC 2 Input (Y / CVBS)
AVDD 9 AP33 |AFE ADC Power (3.3V)
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AGND 10 AG33 |AFE ADC GND (3.3V)

ROUTO 11 0] ROUTI[0] / ~VCOM / Raw Data[0] / GPOI[0] POTS8
ROUT1 12 o ROUT[1] / ~Q2H / Raw Data[1] / GPO[1] POT8
VDD33 13 P33 |IO Power (3.3V)

ROUT2 14 0] ROUT[2] / STV2 / Raw Data[2] POT8
ROUT3 15 0] ROUTI[3] / STV1 / Raw Data[3] POT8
ROUT4 16 o ROUTI[4] / CKV / Raw Data[4] POT8
ROUT5 17 o ROUTI[5] / FRP / Raw Data[5] POT8
GND33 18 G33 |IO GND (3.3V)

ROUT6 19 0] ROUTI[6] / LD / Raw Data[6] POT8
ROUT7 20 o ROUT[7] / VCOM / Raw Data[7] POT8
VDD18 21 P18 |Core Power (1.8V)

GOUTO 22 O GOUTI[0]/ ~STV / Raw Data[8] / GPO[2] POT8
GOUT1 23 0] GOUT[1]/ ~STH / Raw Data[9] / GPO[3] POT8
VDD33 24 P33 |IO Power (3.3V)

GOUT2 25 o GOUT[2] / OEH / Raw Data[10] POT8
GOUT3 26 O GOUTI[3]/ STH2 / Raw Data[11] POT8
GOUT4 27 0] GOUTI[4]/ STH1 / Raw Data[12] POT8
VSS18 28 G18 |Core GND (1.8V)

GOUT5 29 o GOUTI[5] / Raw Data[13] /CPH1 POT8
GOUTe 30 O GOUT[6] / Raw Data[14] / CPH2 POT8
GOUT7 31 0] GOUT[7]/ Raw Data[15]/ CPH3 POT8
GND33 32 G33 (IO GND (3.3V)

VSS18 33 G18 |Core GND (1.8V)

BOUTO 34 0] BOUT[0] / UD'/ Raw Data[16] / GPO[4] POT8
BOUT1 35 0] BOUT[1]#4 RL/ Raw.Data[17] / GPO[5] POT8
BOUT2 36 O BOUT[2] / VCOM _SEL / Raw Data[18] POT8
BOUT3 37 O BOUT[3] / Raw Data[19] / SPI_CS POT8
BOUT4 38 0] BOUT[4] / Raw Data[20]/ SPI_DO POT8
BOUT5 39 0] BOUT[5] / ~OEH / Raw Data[21] / SPI_CK POT8
BOUT6 40 O BOUT[6] / ~CKV / Raw Data[22] POT8
BOUT7 41 O BOUT[7] / ~LD / Raw Data[23] POT8
VDD33 42 P33 |IO Power (3.3V)

OCLK 43 (0] Clock Output POT16
SRGB_DO 44 o Serial RGB[0] / GPO[0] POT4
SRGB_D1 45 o Serial RGB[1]/ GPO[1] POT4
SRGB_D2 46 0] Serial RGB[2] / GPO[2] POT4
SRGB_D3 47 0] Serial RGB[3] / GPO[3] POT4
SRGB_D4 48 o Serial RGB[4] / GPO[4] POT4
SRGB_D5 49 o Serial RGBI[5] / GPO[5] POT4
SRGB_D6 50 0] Serial RGB[6] / PWM2 POT4
SRGB_D7 51 0] Serial RGB[7] / PWM3 POT4
SRGB_DS8 52 o Serial RGB[8] / SPI_CK POT4
GND33 53 G33 |IO Power (3.3V)

SRGB_CLK 54 0] DAC Clock POT4
SRGB_CS 55 O SPI_CS POT4
SRGB_DIO 56 10 SPI_DO PB4
TOUTO 57 I/0 KEY[0] / STH2 / Raw Data[24] PBCU8
TOUTH 58 I/O KEY[1]/ STH1 / Raw Data[25] PBCU8
VDD33 59 P33 |IO Power (3.3V)

TOUT2 60 I/0 KEY[2] / STV2 / Raw Data[26] | PBCU8
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TOUT3 61 I/O KEY[3]/ STV1 / Raw Data[27] PBCU8
TOUT4 62 I/0 KEY[4] / VCOM_SEL / Raw Data[28] PBCU8
vVDD18 63 P18 |Core Power (1.8V)

PLLAVDD 64 AP18 |PLL Power (1.8V) — Panel Clock PLL

PLLAVSS 65 AG18 |PLL GND (1.8V) — Panel Clock PLL

TOUTS 66 I/O KEY[5] / CKV / Raw Data[29] PBCU8
TOUT6 67 I/0 KEY[6] / LD / Raw Data[30] PBCUS8
GND33 68 G33 |IO GND (3.3V)

TOUT?7 69 I/O KEY[7]/ OEH / Raw Data[31] PBCU8
RTS3 70 (0] Multi — Function Output POT8
RTS2 71 0] Multi — Function Output POT8
RTSH 72 0] Multi — Function Output POT8
VDD33 73 P33 [IO Power (3.3V)

PWM1 74 0] PWM1 / GPO[6] POT16
PWM2 75 0] PWM2 / GPO[7] POT16
RINO 76 I RIN[O] PICD
RIN1 77 I RIN[1] PICD
RIN2 78 I RIN[2] PICD
RIN3 79 I RIN[3] PICD
VSS18 80 G18 |Core GND (1.8V)

RIN4 81 I RIN[4] PICD
RIN5 82 I RIN[5] PICD
RING 83 I RIN[6] PICD
RIN7 84 I RIN[7] PICD
GINO 85 I GIN[0]/ EXT_OSD_R PICD
GIN1 86 I GIN[1]/ EXT_OSD_G PICD
GIN2 87 I GIN[2] /EXT_OSD_B PICD
GIN3 88 I GIN[3] / EXT.OSD_Blank PICD
vDD18 89 P18 |Core Power (1.8V)

GIN4 90 10 GIN[4] / EXT_OSD_HS PBCD4
GIN5 91 10 GIN[5] / EXT_OSD_VS PBCD4
GING6 92 10 GIN[6] / EXT_OSD_CLK PBCD4
GIN7 93 I GIN[7]/ VPG_In PICD
HSYNC 94 | HSYNC Input PICD
VSYNC 95 I VSYNC Input PICD
PLLAVDD 96 AP18 |PLL Power (1.8V) —AFE PLL

PLLAVSS 97 AG18 |PLL GND (1.8V)—AFE PLL

VSS18 98 G18 |Core GND (1.8V)

TEST 99 I Test Mode PID
ICLK1 100 I Clock 1 Input PIS
SRST 101 I System Reset, Low Active PIU
OP5 102 I Option[5] PIU
OP4 103 I Option[4] PID
OP3 104 10 SDA2 / Slave Address[1] PB4
OoP2 105 10 SCL2 / Slave Address[0] PB4
OPO 106 10 SDA (Master and Slave) PB4
OP1 107 10 SCL (Master and Slave) PB4
vVDD18 108 G18 |Core Power (1.8V)

OSCI 109 I Oscillator Input

OSCO 110 (@) Oscillator Output

VDD33 111 P33 |IO Power (3.3V)

BITEK



BIT1612

10-Bit Digital Video Decoder with OSD and T-CON

ICLK2 112 I Clock 2 Input PIS
IR 113 I Infrared Decoder Input PICU
BINO 114 I BIN[0] / KEY[O] PICU
BIN1 115 I BIN[1]/ KEY[1] PICU
BIN2 116 I BIN[2] / KEY[2] PICU
BIN3 117 I BIN[3] / KEY[3] PICU
BIN4 118 I BIN[4] / KEY[4] PICU
BIN5 119 I BIN[5] / KEY[5] PICU
BING 120 I BIN[6] / KEY[6] PICU
BIN7 121 I BIN[7] / KEY[7] PICU
AGND 122 AG33 |AFE GND (3.3V)
AVDD 123 AP33 |AFE Power (3.3V)
AIN11 124 Al ADC 1 Channel 1 ( CVBS)
AIN12 125 Al ADC 1 Channel 2 ( CVBS)
VCMY 126 Al Luma Composite Channel PGA Negative Reference Input
AGND 127 AG33 |AFE Band Gap GND (3.3V)
AVDD 128 AP33 |AFE Band Gap Power (3.3V)
Table 5-2 PAD Type Definition

Pad Type Function
POT4 Controllable Tri-state and 4mA Output Pad Type
POT8 Controllable Tri-state and 8mA Output Pad Type
POT16 Controllable Tri-state and 16mA Output Pad Type
PICU Controllable Pull-Up Input Pad Type
PICD Controllable Pull-Down Input Pad Type
PB4 No Pull-Up and Pull-Down Input'and 4mA Output Bidirectional Pad Type
PIU Pull-Up Input Pad Type
PID Pull-Down Input/Pad Type
PIS Schmitt Trigger'Input Pad Type
PBCU4 Controllable Pull-Up.Input and 4mA Output Bidirectional Pad Type
PBCUS8 Controllable Pull-Up Input and 8mA Output Bidirectional Pad Type
PBCD4 Controllable Pull-Down Input and 4mA Output Bidirectional Pad Type
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6 Functional Description

6.1 Version Control

BIT1612 AR ALRERS A G Bk Bl A& i - Wik Registers {ERSIRASZAE L » #HA Registers F52%
TE-
Table 6-1 Version Control Register
Mnemonic Address| R/W | Bits Description Default

[1:0] Product Version

R_HW_VER 0x000 R 8 |[4:2] Product Number 0xAC
[7:5] Product Group

R_SW_VER 0x001 RW 8 |[Software Version Control 0x00

6.2 Interrupt Function

BIT1612 Interrupt Function $&{f INT Pin (4 Pin 72-Pin 71 F1Pin 70-R_RTSx_SEL = 0x0B) {Ef Interrupt
Trigger Output (3%2:%6.10 Special Output Setup”/|\EfilEtEH) > #&H1 Registers mla%E &5 Edge or Level Trigger
Output - & Level Trigger H5illi n] 5% € £ High or Low Active » ¥55 Edge Trigger BfEI| a[5% € & Falling or Rising
Active - H: Interrupt ZHEERF =824 (FLAG -~ ACK and MASK) - Zif##22-% Figure 6-1 - BIT1612 §2{it 8 {f
Interrupt Flags F1 12 {i# Interrupt Sources %527 [ % » fHEH Registers &% Eir=> Table 6-3 f] Table 6-4 -

Table 6-2 Interrupt Source and Flags

Interrupt Source | Bit Function
Active when Input HSYNC Has Some
Changes in 2047 XCLKs
Active when Video Decoder Lock
Selected Source (HLCK & SYNC_RDY
& STD_RDY & AGC1_RDY &
AGC2_RDY) (See Table 6-4)
Active when Input HSYNC Has No
Change in 2047 XCLKs
Active when Video Decoder Un-Lock
Selected Source (HLCK & SYNC_RDY
& STD_RDY & AGC1_RDY &
AGC2_RDY) (See Table 6-4)
Active when Input VSYNC Variation
Larger than 8 HSYNCs
Active when Video Decoder FIDT
(50Hz/60Hz) Changes
Active when Selected VSYNC Falling Edge Occurs.

R_INTSIGIN_SEL (0xOFB[5]) = 0

R_HASSIG_FLAG | 0
R_INTSIGINZSEL (0x0FB[5]) =1

R. INTSIGIN.SEL (0xOFB[5]) = 0

R _NOSIG_FLAG |1
R_INTSIGIN_SEL (0xOFB[5]) = 1

R_INTMODECHG_SEL (0xOFB[6]) = 0

R_MODE _FLAG | 2
R_INTMODECHG_SEL (0xOFBJ[6]) =1

R_VSYNC_FLAG | 3 |R_INTVS_POL (0x005[4]) =0 VSYNC Normal
R_INTVS_POL (0x005[4]) = 1 VSYNC Invert
R_INT_ERRSEL (0x006[4]) =0 Active when Timer 0 Overflow
R_ERROR1_FLAG | 4 i i
_ _ R_INT_ERRSEL (0x006[4]) = 1 Active when Line Buffer Error Type 1
Occurs
R_INT_ERRSEL (0x006[4]) =0 |Active when Timer 1 Overflow
VP i i
R_ERROR2 FLAG| 5 R_INT_ERRSEL (0x006[4]) = 1 g‘été‘l’frs""he” Line Buffer Error Type 2
VD |From SRC2 (AIN2) or SRC12 (AIN12) or SRC11 (AIN11) (See Table 6-4)

R_MVCC_FLAG 6 [MV or CC Detection (See Table 6-4)
Active when IR Remote Control Detection is Ready or
Active when GPI (General Purpose Input) Status Changes

R IRKEY FLAG | 7
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Table 6-3 Interrupt Controller Register

Mnemonic

Address

R/W

Bits

Description

Default

R_INT_FLAG

0x002[7:0]

R

Interrupt Flag
0: Nothing
1: Interrupt Event Occurs

R_INT_MASK

0x003[7:0]

RwW

Interrupt Mask (See Table 6-1)
0: Interrupt Mask Off (Enable Interrupt)
1: Interrupt Mask On (Disable Interrupt)

0x00

R_INT_ACK

0x004(7:0]

RW

Interrupt ACK (See Table 6-1)
0: Clear Interrupt Flag and Disable Interrupt
1: Enable Interrupt

0x00

R_INT_TYPE

0x005[0]

RwW

Interrupt Type
0: Level Type
1: Edge Type

R_POL_INT

0X005[1]

RW

Interrupt Polarity

Interrupt Level Type

0: High Level Active
1: Low Level Active

Interrupt Edge Type

0: Rising Edge Active
1: Falling Edge Active

R_INTSIGIN_SEL

O0XOFB[5]

RW

Interrupt Vector[O] and Vector[1]
Source Selection

0: From VP

1: From VD

R_INTMODECHG_SEL

OXOFB[6]

RW

Interrupt Vector[2] Source Selection
0: From VP
1:From VD

R_INT_VSSE

0x005[3:2]

RW

Interrupt Vector[3] Source Selection

00: VSYNC from Input VSYNC Source

01: VSYNC from Output VSYNC Source

10: VSYNC from VD VSYNC Source

11: VSYNC Source Active when TWSI
Detection Occurs

00

R_INTVS_POL

0x005[4]

RW

Interrupt Vector[3] Polarity Selection
0: Normal
1: Invert

R.VP_ERR2_EN

0x006(3]

RwW

Interrupt Vector[5] VP Error Source Enable
0: Disable
1: Enable

R_INT_ERRSEL

0x006[4]

RW

Interrupt Vector[4] and Vector[5]
Source Selection

0: From Timer Overflow
1: From Line Buffer Error

R_ERROR_TYPE

0x006(5]

RwW

Line Buffer Error Detection Selection
0: Odd Field
1: Even Field

R_IHSPS_SEL

0x04D[7]

RwW

IHS Pulse Width Selection
0: Type O
1: Type 1
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Table 6-4 Video Decoder Lock Source for Interrupt Selection
Mnemonic Address | R/W |Bits Description Default

HLCK Detection Enable

R_INTHLCK_EN OxOFB[0] | RW | 1 |0: Disable 0
1: Enable
Sync Ready Detection Enable

R_INTSYNCRDY_EN |0xOFB[1] | RW | 1 |O: Disable 0
1: Enable
Standard Ready Detection Enable

R_INTSTDRDY_EN O0xOFB[2] | RW | 1 |O: Disable 0
1: Enable
AGC1 Ready Detection Enable

R_INTAGC1_EN OxOFB[3] | RW | 1 |0: Disable 0
1: Enable
AGC2 Ready Detection Enable

R_INTAGC2_EN O0xOFB[4] | RW | 1 |O: Disable 0
1: Enable
SRC2 (AIN2) Detection Enable

R_INTSRC2_EN 0x006[0] | RW | 1 |0: Disable 0
1: Enable
SRC12 (AIN12).Detection Enable

R_INTSRC12_EN 0x006[1] | RW | 1 |O: Disable 0
1: Enable
SRC14/(AIN11) Detection Enable

R_INTSRC11_EN 0x006[2] | RW | 1 |0: Disable 0
1: Enable
MV Detection Enable

R_INTMV_EN 0x006[6] /| RW | 1" |0:Disable 0
1: Enable
CC Detection Enable

R_INTCC_EN 0x006[7] | RW"| 1 |O: Disable 0
1: Enable

R INT_FLAG
RIINT_ACK R_INT_MASK
FF : Interrupt |
o : | I Control
Interrupt_—_| | | : '
Source I : : I
—— l |

Figure 6-1 Interrupt Function Block

10
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6.3 Double Buffer
BIT1612 7£ Scaling Factor (0x05F~0x061,0x067) #1 Display Windows Setup (0x052~0x057) #Z{it Double
Buffer Register » $ L5 {H FH& 1 EH5 2L Registers a] Ui Parallel Update - HAHRAZHER227% Figure 6-2 - fHEH
Registers % iEq#Z:% Table 6-5 -

Register Table Double Buffer Regs

Ty
o

R_LOAD_TYPE (0x00CI[6])

MUX LOAD

VSYNC

R _LOAD_EN
(0X00C[5])

Figure 6-2 Double Buffer Function

Table 6-5 Double Buffer Register
Mnemonic Address |R/W |Bits Description Default

Double Buffer Load Enable

R_LOAD_EN 0x00C[5] | RW | 1 |0:Nothing 1
1: Load
Double Buffer Register Update Type

R_LOAD_TYPE 0x00C[6]/ | RW | 1_10: Immediately 0
1: Control by R_LOAD_EN

i BITEK



BIT1612

6.4 Pad Type Setup

10-Bit Digital Video Decoder with OSD and T-CON

BIT1612 #iHy PAD HIE¢ 55 Tri-State it » s A PAD il eIy Pull-Up or Pull-Down #JH

HEEEA - HHRA Registers s T3k -

Table 6-6 Output Tri-State Control Register
Mnemonic Address | R/W | Bits Description Default

R_ROUT_TRI 0x007[0] | RW 1 |ROUT Port Tri-State Enable 1
R_GOUT_TRI 0x007[1] | RW 1 |GOUT Port Tri-State Enable 1
R_BOUT_TRI 0x007[2] | RW 1 |BOUT Port Tri-State Enable 1
R_TOUT_TRI 0x007[3] | RW 1 |TOUT Port Tri-State Enable 1
R_OCLK_TRI 0x007[4] | RW 1 |OCLK Pin (Pin 43) Tri-State Enable 1
R_PWM1_TRI 0x007[5] | RW 1 |PWM1 Pin (Pin 74) Tri-State Enable 1
R_PWM2_TRI 0x007[6] | RW 1 |PWM2 Pin (Pin 75) Tri-State Enable 1

SRGB Port Tri-State Enable
R_SRGB_TRI 0x007[7] | RW 1 |0: Normal 0

1: Tri-State
Table 6-7 Pad Pull Up or Down Control Register

Mnemonic Address | R/W | Bits Description Default

R_BIN_REN 0x0FD[7:0]] RW | 8 |BIN[7:0] Port Pull-Up Resistance On/Off 0x00
R_TOUT_REN OxOFE[7:0]| RW | 8 |TOUT[7:0] Port Pull-Up‘Resistance On/Off OxFF
R_RIN_REN 0x0FF[0] | RW | 1 |RIN[7:0] Port Pull-Down Resistance On/Off 0
R_GIN_REN O0xOFF[1] | RW 1 |GIN[7] Pin Pull-Down Resistance On/Off 0
R_GIN1_REN OxOFF[2] | RW | 1 |GIN[6:0] Port Pull-Down Resistance On/Off 0
R SYNC_REN OXOFF[3] | RW 1 HSYNC/VSYNC Pins Pull-Down Resistance 0

On/Off

IR Pin (Pin 113) Pull-Up Resistance On/Off
R_IR_REN OxOFF[4] | RW | 1 40:0On 0

1: Off

[ ]
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6.5 GPO (General Purpose Output) Function
BIT1612 ;A #2{E: 8 {i] GPO Register control i~ H ] 43 BI#EH(E High Level-Low Level-Tri-State #1 Status

VUFEARRE - HAHRH Registers %722 Table 6-8 {1 Table 6-9 -
Table 6-8 General Purpose Output Register
Mnemonic Address | R/W |Bits Description Default

GPO Port Output Selection

R_GPO_SEL 0x008[7:0] | RW | 8 |0: Non-GPO Port Output 0x00
1: GPO Output
GPO Port Type

R_GPO_TYPE 0x009[7:0] | RW | 8 |0: Normal OxFF
1: Tri-State
GPO Port Value

R_GPO_REG O0x00A[7:0] | RW | 8 |0: Low Level 0x00
1: High Level

Table 6-9 General Purpose Output Pads Setup Table

GPO Pin Name/No. Output Pin Register Recommended Setting
GPOI0] SRGB_DO0(44) |R_GPO_OUT (0x13C[5]) =1
GPO[1] SRGB_D1(45) |R_GPO_OUT (0x13CI[5]) =1
GPO[2] SRGB_D2(46) |[R_GPO_OUT (0x18C[5]) = 1
GPOI[3] SRGB_D3(47) |[R_GPO_OUT (0x13C[5]) = 1
GPO[4] SRGB_D4(48) |R_GPO_OUT (0x13CI[5]) = 1
GPOI5] SRGB_D5(49) |R_GPO_OUT (0x13C[5]) = 1
GPOI6] PWM1(74) |R_GPO_SEL[6] = 1
GPOI[7] PWM2(75) |R_GPO_SEL[7] =1
GPOI0] ROUTI[0](11) |RCGPO.SEL[0] = 1
GPOI1] ROUT[1](12) |[R_GPO_SEL[1] =1
GPO[2] GOUT[0](22) |IR_GPO_SEL[2] =1
GPOI[3] GOUT[1](23) |R_GPO_SEL[3] = 1
GPO[4] BOUT[0](34) |R_GPO_SEL[4] =1
GPOI5] BOUT[1](35) |R_GPO_SEL[5] =1

6.6 System Enable and Reset

BIT1612" m[ LIS SRST Pin (Pin 101) g A—1{# A5~ 16 { XCLK Cycles 1] Low
%l Reset [m]%] Power On FFIHREE o

HHEHIY A2 % Figure 6-3 -

Reset Pin

Reset Pulse must be longer than 16 XCLK cycles

Figure 6-3

Hardware Reset Waveform

Ak - BIT1612 JRe
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6.7 Clock Domain Systems
BIT1612 N {#AE Ll Clock Domain :

1. PCLK Domain: Source Clock
2. LCLK Domain: Output Clock
3. XCLK Domain: System Clock
4. MCLK Domain: Image Clock
5. TCLK Domain: Panel Clock
FHEH Registers 2% iE#227% Table 6-10 -
BEEIE : XCLK Domain #8378 LCLK Domain 1K

Table 6-10 Clock Domain System Register

Mnemonic Address |R/W (Bits Description

Default

XCLK Domain Clock Source Selection

RXCLK SEL |0x00B[6:4] | RW | 3 |y ) « _ 0SCOLK/(2*R_XGLK_SEL)

000

TCLK Domain Clock Source Selection
000: PLLCLK

001: OSCCLK

010: ICLK1

011: ICLK2

1xx: VDCLK

R_TCLK_SEL 0x00C[2:0] | RW | 3

001

TCLK Domain Polarity.
R_TCLK_POL 0x00C[3] | RW | 1 |0: Normal
1: Invert

TCLK Domain Enable
R _TCLK_EN 0x00C[4] RW | 1 |0: Disable
1: Enable

LCLK Domain Clock Source Selection

00: Nermal Clock (Freq. Equals to LCLK)
R_LCLK_SEL 0x00D[5:4] | RW | 2 [01: Phase 1 Clock (Freq. Equals to LCLK/3)
10: Phase 2 Clock (Freq. Equals to LCLK/3)
11: Phase 3 Clock (Freq. Equals to LCLK/3)

10

LCLK Domain Polarity
R_LCLK_POL 0x00D[6] ».| RW | 1 |0: Normal
1: Invert

LCLK Domain Enable
R LCLK EN 0x00D[7] RW | 1 |0: Disable
1: Enable

MCLK Domain Clock Source Selection

RMCLKSEL = JOXO0E[T:0] | RW | 211 « _ PCLK/(R_MGLK_MODE+1)

01

MCLK Domain Polarity
RMCLK_POL 0x00E[2] RW | 1 |0: Normal
1: Invert

MCLK Domain Enable
R_MCLK_EN 0x00E[3] RW | 1 |0: Disable
1: Enable

PCLK Domain Clock Source Selection
00: ICLK1

01: ICLK2

1x: VDCLK

R_PCLK_SEL O0x00E[5:4] | RW | 2

00

PCLK Domain Polarity
R_PCLK_POL 0x00E[6] RW | 1 |0: Normal
1: Invert

14
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R_PCLK_EN

0X00E[7]

RwW

PCLK Domain Enable
0: Disable
1: Enable

R_DACCLK_EN

0x00B[2]

RW

DAC Clock Domain Enable
0: Disable
1: Enable

R_DACCLK_POL

0x00B[3]

RW

DAC Clock Domain Polarity
0: Normal
1: Invert

R_LCLK_4X

0X00B[7]

RW

LCLK x 4 Enable
0: Disable
1: Enable

R_LINEBUF_CKEN

0x00D[1]

RW

Line Buffer Clock Enable
0: Disable
1: Enable

R_REGS_CKEN

0x00D[2]

RwW

Registers Set Clock Enable
0: Disable
1: Enable

R_VDCLK_SEL

0x00D[3]

RW

VD Clock Domain Clock Source Selection
0: From 27MHz
1: From 13.5MHz

R_AFEBUF_SEL

0X0OFI6]

RwW

0: From DVPCLK
1: From AFECLK

AFE Buffer Clock Domain Clock 'Source Selection

R_AFEBUF_POL

0X00F[7]

RW

AFE Buffer Clock Domain Polarity
0: Normal
1: Invert

R_AFECLK_SEL

0x00F[4]

RW

AFE Clock Domain Clock Source Selection
0: From 27MHz
1: From 13.5MHz

R_AFECLK_POL

0X00F]5]

RwW

AFE Clock Domain Polarity
0: Normal
1: Invert

R_AFECLK<EN

OX00F[3]

RW

AFE Clock Domain Enable
0: Disable
1: Enable

R_DVPCLK_SEL

Ox00F[1]

RwW

DVP Clock Domain Clock Source Selection
0: From PLL
1: From OSC

R_DVPCLK_POL

O0X00F[2]

RW

DVP Clock Domain Polarity
0: Normal
1: Invert

R_DVPCLK_EN

0X00FI0]

RwW

DVP Clock Domain Enable
0: Disable
1: Enable

R_CLK27_POL

OXOEF[0]

RW

CLK27 Domain Polarity
0: Normal
1: Invert

R_CLK27_EN

OXOEF[1]

RW

CLK27 Domain Enable
0: Disable
1: Enable
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Line Buffer Clock 5 Polarity
R_LN5CLK_POL [0x0F7[4] RW | 1 |0: Normal 0
1: Invert
Line Buffer Clock 4 Polarity
R_LN4CLK_POL [0xOF7[3] RW | 1 |0: Normal 0
1: Invert
Line Buffer Clock 3 Polarity
R_LN3CLK_POL [0x0F7[2] RW | 1 |0: Normal 0
1: Invert
Line Buffer Clock 2 Polarity
R_LN2CLK_POL  [0xOF7[1] RW | 1 |0: Normal 0
1: Invert
Line Buffer Clock 1 Polarity
R_LN1CLK_POL [0x0OF7[0] RW | 1 |0: Normal 0
1: Invert
6.8 Panel Timing Setup
BIT1612 mJ 53551 #f Auto Switch fras & BRI » 7355 Mode 0/1 {ifH I U#4 Panel Timing &2 7EfE » H
HHEH Registers 3 E 5227 Table 6-11 fii51 - AHEE P R527 Figure 6-4 -
Table 6-11 Panel Timing Setup Register
Mnemonic Address R/W | Bits Description Default
R_OS_XP 0x013[0], 0x010[7:0] RW | 9 |HSYNC Pulse Width 0x010
R_OS_XS 0x013[1], 0x011[7:0] RW | 9 |Active Window Horizontal Start Position 0x020
R_OS_XW 0x013[6:4], 0x012[7:0] | RW | 11 |Active Window Horizontal End Position 0x200
R_OS_XT_M0|0x016[2:0], 0x014[7:0] | RW | 11 |Horizontal Total Length on Auto Switch Mode 0| 0x326
R_OS_XT_M1|0x016[6:4], 0x015[7:0] | RW | 14 |Horizontal Total Length on Auto Switch Mode 1| 0x29D
R_OS_YP 0x017[7:0] RW | '8 |VSYNC Pulse Width 0x02
R_OS_YS 0x018[7:0] RW | 8 |Active Window Vertical Start Position 0x05
R_OS_YW 0x01B[1:0], 0x019[7:0] [ RWT| 10 |Active Window Vertical End Position 0x0F0
R_OS_YT 0x01B[3:2], 0x01A [7:0] | RW | 10 |Vertical Total Length Ox0F4
(0,00 L]
HSYNC Output
| R_OS_XP
- g X T TX~™
B s Blank Range Ig
1)
S T L
Panel Active Window = |2
| |
1 I ¥ _
’:l LR?OSfXSl j :
:‘ R_OS_XW f :
VSYNC Output r e ri

Figure 6-4 Panel Timing Setup
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6.9 Output Data Path

BIT1612 ¢4t Data Bus 4>7if# Invert - Rotate 1 Swap By

HAHRI Registers

Table 6-12 - fH%E 2 JiBEEH 2% Figure 6-5 -

B W = o3}
REm 2

Table 6-12 Output Data Path Register
Mnemonic Address |R/W | Bits Description Default

R_POL_ROUT |0x01C[0] |RW | 1 |[R Data Output Polarity 0

R_POL_GOUT |0x01C[1] |RW | 1 |G Data Output Polarity 0

R_POL_BOUT [0x01C[2] |RW | 1 |B Data Output Polarity 0
Output Clock Polarity

R_POL_OCLK [0x01C[3] |RW| 1 |0: Normal 0
1: Invert

R_ROL_ROUT |0x01C[4] |RW | 1 |R Data Rotate 0

R_ROL_GOUT |0x01C[5] |RW | 1 |G Data Rotate 0
B Data Rotate

R_ROL_BOUT |0x01C[6] |RW | 1 |0: Disable 0
1: Enable

R_DLYE_OR 0x01D[0] |RW | 1 |R Channel Output Delay 1 Clock on Swap Source = 0 0

R_DLYE_OG 0x01D[1] |RW | 1 |G Channel Output Delay 1 Clock on Swap Source = 0 0
B Channel Output Delay 1 Clock on Swap Source = 0

R_DLYE_OB 0x01D[2] |[RW | 1 |0: Disable 0
1: Enable
Data Tie to Zero after Gamma

R_ZERO2_EN |0x01D[3] |RW | 1 |0: Disable 0
1: Enable

R_DLYO_OR 0x01D[4] |[RW | 1 |R Channel Qutput Delay 1 Clock on Swap Source = 1 0

R_DLYO_OG 0x01D[5] |RW | 1 |G Channel Output Delay 1 Clock on Swap Source = 1 0
B Channel Output Delay 1 Clock on Swap Source = 1

R_DLYO_OB 0x01D[6] |[RW/| 1 |O: Disable 0
1: Enable
Data Bus Rotate Mode

R_6BITS_EN 0x01D[7] |RW | 10: 8 Bits 0
1: 6 Bits

R_SWAPE_OGB |0x01E[0] |RW| 1 G Data Output Swap with B Data Output on 1
Swap Source =0

R_SWAPE ORG [0x01E[1] |RW | 1 R Data Output Swap with G Data Output on 0
Swap Source =0
R Data Output Swap with B Data Output on
Swap Source =0

R_SWAPE. ORB |0x01E[2] |RW | 1 0: Swap Disable 1
1: Swap Enable
Data Tie to Zero before Gamma

R_ZERO1_EN [0xO1E[3] |RW | 1 |0: Disable 0
1: Enable

R_SWAPO_ORB |0x01E[6] |RW | 1 R Data Output Swap with B Data Output on 0
Swap Source = 1

R_SWAPO_ORG |0x01E[5] |RW | 1 R Data Output Swap with G data Output on 0
Swap Source = 1
G Data Output Swap with B Data Output on

R_SWAPO_OGB |ox01E[4] |Rw | 1 |SWap Source =1 0

- - 0: Swap Disable

1: Swap Enable

17
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Even/Odd Swap Source
R_SWAP_SRC |0xO1E[7] |RW | 1 |[0:Q2H 0
1: VCOM
Internal 1 1 1
_"_{>°_ M — M M —| Rotate |——1 M
R Data U — U U u - ROUT
4 X X | | ed X 4 X
FLF'OI!?ROUT FLSWLFLORB R_SWAP_ORG RiRoll_iROUT
Internal 1 ™M
B DO M HM Rotate |- M
B Data U U U - U —BOUT
0 X L 0] X 0 )l( 0 X
FLF'Oll-,BOUT FLSWLFLORB R_SWAP_OGB RfROIl_iBOUT
Internal M "M ™M
>—| S0— o L 1] 1| M
G Data u U te U U —GOoUT
H X 4 X o X o X
RfPOIl_iGOUT R_SWAP_ORG R _SWAP_OGB R_ROI!?GOUT

Figure 6-5 Output Data Path Selection

6.10 Special Output Setup
BIT1612 $Z{it 3 1 Special Output Pads (RTS1 (Pin'72)~RTS2 (Pin 71) #1 RTS3 (Pin 70) )> 64XFH Registers
SrilEcE R EThRe - HAHR Registers 3% F K HE5%752% Table 6-13 -

R_RTS1_SEL = { 0x020[4], 0x01F[3:0] }, Default.= 0x0F
R_RTS2_SEL = { 0x020[5], 0x01F[7:4] }, Default = 0xOF
R_RTS3_SEL = { 0x020[6], 0x020[3:0].}; Default = 0x0F
Table 6-13 Special Output Setup
Mnemonic | R/W |Bits Description
0_0000: Output HSYNC Signal 1_0000: Inverse (HSYNC)
0_0001: Output HREF Signal 1_0001: Inverse (HREF)
0-0010: Output VSYNC Signal 1_0010: Inverse (VSYNC)
0_0011: Output VREF Signal 1_0011: Inverse (VREF)
0_0100: Output Data Enable Signal |1_0100: Inverse (DE)
0_0101: Output Even/Odd Signal 1_0101: Inverse (Even/Odd)
0_0110: STH 1_0110: Inverse (STH)
R RTSx SEL | RW | 5 0_0111: STV 1_0111: Inverse (STV)

0_1000: Mode Type
0_1001: Auto-On
0_1010: Write Protect

1_1000: Inverse (Mode Type)
1_1001: Inverse (Auto-On)

(
(
1_1010: Inverse (Write Protect)
(
(
(

0 _1011:INT_O 1_1011: Inverse (INT_O)
0_1100: GPOJ7] 1_1100: Inverse (GPO[7])
0_1101: PWMx 1_1101: Inverse (PWMx)
0_1110: GND 1_1110: VDD

0_1111: Tri-State

1_1111: Tri-State

18
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6.11 Special Timing Adjustment

BIT1612 mJ$HEN[EHY Panel Timing i aE » £ Timing 3% LR AR R E » LIFF 5 #5248 panel

AT -

6.11.1 Synchronization Timing
TEEERE N EY VSYNC ks & Bl AGRSR VSYNC [R5 -

Input VSYNC

A

/
|

/
/
|

4] A

Output VSYNC ' |

N L ikl

Figure 6-6 Synchronization Timing

6.11.2 Two-Fields Synchronization Timing

{EE T Y VSYNC it - i[RI SZ PR AR e

R_OS_YT (0x01B[3:2], 0x01A[7:0])

#iJEI% > Even 87 Odd Field VSYNC il

Input VSYNC

A

/
|

R_OS_YT

S Al

»&

ROSYT * JROSYT :  ROSYT :

Output VSYNC |

L

HAHRA Registers

Figure 6-7 Two-Fields Synchronization Timing

e o

F%E S HeE

25T -

Table 6-14 Special Timing Adjust Register

Mnemonic

Address

R/W

Bits

Description

Default

R_PROTECT_MODE

0x01B[4]

RW

Minimum Output Lines Protection
0: Disable
1: Enable

R_SYNCO_MODE

0x01B[5]

RW

Two-Field Synchronization Mode Selection
0: Even Field Synchronize
1: Odd Field Synchronize

R{SYNCO_EN

0x01B[6]

RW

Synchronize with Input VSYNC Enable
0: Two-Field Synchronization Mode
1: Synchronization Mode
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6.12 TCON Function
BIT1612 [A7& Programmable TCON Function [ A€ BIT1612 & #2EEE) Analog Interface Panels » HAHRH
Registers FEHZ % [ 5 -

Table 6-15 TCON Function Register
Mnemonic Address R/W | Bits Description Default
R_STH_START 0x023[6:4], 0x021[7:0] | RW | 11 |STH Signal Start 0x025
R_STH_END 0x023[2:0], 0x022[7:0] | RW | 11 |STH Signal End 0x026
R_LD_START 0x026[6:4], 0x024[7:0] | RW | 11 |LD Signal Start 0x001
R_LD_END 0x026[2:0], 0x025[7:0] | RW | 11 |LD Signal End 0x037
R_CKV_START 0x029[6:4], 0x027[7:0] | RW | 11 |CKV Signal Start 0x027,
R_CKV_END 0x029[2:0], 0x028[7:0] | RW | 11 |CKV Signal End 0x051
R_OEH_START 0x02C[6:4], 0x02A[7:0]| RW | 11 |OEH Signal Start 0x014
R_OEH_END 0x02C[2:0], 0x02B[7:0]| RW | 11 |OEH Signal End 0x015
R_VCOM_SHIFT 0x030[6:4], 0x02D[7:0]| RW | 11 |VCOM Shift 0x014
R_STV_START 0x030[3:2], 0x02E[7:0]| RW | 10 |[STV Signal Start 0x003
R_STV_END 0x030[1:0], 0x02F[7:0] | RW | 10 |STV Signal End 0x004
R_POL_CKV 0x031[0] RW | 1 |CKV Qutput Polarity 0
R_POL_STV 0x031[1] RW | 1 |STV Output Polarity 0
R_POL_STH 0x031[2] RW | 1 |STH OutputPolarity 0
R_POL_LD 0x031[3] RW | 1 |LD:Qutput Polarity 0
R_POL_FRP 0x031[4] RW | 1 |FRP.Output Polarity 0
QEH Output Polarity
R_POL_OEH 0x031[5] RW | 1< |0: Normal 1
1:Invert
OEH Gated with Output Data Enable
R_OEH_GATE 0x031[6] RW [ 1 |0: Disable 0
1: Enable
TCON Function Enable
R_TCON_EN 0x031[7] RW | 1 |0:Disable 1
1: Enable
STV Output Selection
R_STV_SEL 0x032[0] RW | 1 |0:STV1=0UT, STV2=IN 0
1: STV1 = IN, STvV2 = OUT
STH Output Selection
R_STH<SEL 0x032[1] RW | 1 |0:STH1=0UT, STH2=IN 1
1: STH1 = IN, STH2 = OUT
TCON U/D Signal
R_TCON_UD 0x032[2] RW | 1 |0:Low Level 0
1: High Level
TCON R/L Signal
R_TCON_RL 0x032[3] RW | 1 |0: Low Level 1
1: High Level
Q2H Output Polarity
R_POL_Q2H 0x032[4] RW | 1 |0:Normal 0
1: Invert
LTPS Mode Selection
R_LTPS_MODE 0x032[5] RW | 1 |0: Normal Mode 0
1: LTPS TCON Mode
[ ]
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R_VCOM_SEL

0x032[7:6]

RW

VCOM Output Signal Selection
00: VCOM Signal

01: PREFRP Signal

10: FRP Signal

11: Q2H Signal

00

R_VCOM_TYPE

0x033[7:6]

RW

VCOM Signal TYPE
00: Always 0

01: Always 1

10: FRP Invert

11: FRP

11

R_BUS_INV

0x034[7:6]

RW

Data Bus Control on FRP
00: Disable

01: Follow Shift VCOM
10: Follow FRP

11: Follow Invert FRP

11

R_STV_SHIFT_E

0x0F8[6:4],0x0F9[7:0]

RW

11

STV Shift Even

0x000

R_STV_SHIFT_O

0xOF8[2:0],0x0FA[7:0]

RW

11

STV Shift Odd

0x000

R_STV_SHIFT_SRC

0x0360]

RW

STV Output Selection
0: Type O
1: Type 1

R_STV_SHIFT_TYPE

0x036[1]

RW

STV Output Type
0: Type O
1: Type 1

R_STV_SHIFT_CUT

0x036[2]

RW

STV Line Cut
0: Disable
1: Enable
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6.13 TCON Clock Mode
BIT1612 $£{t%7& TCON CPH Clock &=, - HAHRH Registers % E:H
Table 6-16 TCON Clock Mode Register

W

HIE-

Mnemonic Address | R/W |Bits Description Default
R_CPH1E_CKSEL [0x033[1:0] | RW | 2 |CPH1 Clock Type Selection on Swap Source =0 | 01
R_CPH2E_CKSEL [0x033[3:2] | RW | 2 |CPH2 Clock Type Selection on Swap Source =0 | 01
R_CPH3E_CKSEL |0x033[5:4] | RW | 2 |CPH3 Clock Type Selection on Swap Source =0 | 01
R_CPH10_CKSEL |0x034[1:0] | RW | 2 |CPH1 Clock Type Selection on Swap Source = 1 01
R_CPH20_CKSEL |0x034[3:2] | RW | 2 |CPH2 Clock Type Selection on Swap Source = 1 01
R_CPH30_CKSEL |0x034[5:4] | RW | 2 |CPH3 Clock Type Selection on Swap Source = 1 01
R_CPH1_EN 0x035[0] RW | 1 |CPH1 Output Enable 1
R_CPH2_EN 0x035[1] RW | 1 |CPH2 Output Enable 1
CPHS3 Output Enable

R_CPH3_EN 0x035[2] RW | 1 |0: Disable 1
1: Enable
TCON Clock Output Mode

R_CPH_HALF 0x035[3] RW | 1 |0: Normal Mode 0
1: Half Clock Mode

R_CPH1_POL 0x035[4] RW | 1 |CPH1 Polarity 0

R_CPH2_POL 0x035[5] RW | 1 |CPH2 Polarity 0
CPHS Polarity

R_CPH3_POL 0x035[6] RW | 1 |0: Normal 0
1: Invert

6.14 Display Layer
BIT1612 #i{it #1& Display Layer DI/& 4 /e Panel - @@ SCHER Layer n] 78 & (E(RIESAER) Layer
FHRHRREHRH 2% T @ - B« Layer & f#5tAE=mA Layer 4 -

o r r r
Y Y Y o Y
< < < < <
® ® ® o )
= = = = =
- N w S )
.............. S S L L
oo
g Yo
T
o o I
c |m S « L -
= |9 |z 8 !si |T Y
T ol Bl & o |3 =
c |xX ol X = ® -
= 8 8 S < |3 |3
S8 g5 & 3 B
5 :
o |3 =4 3_ = 8 O
o |2 | O e o 2]
(7] ) .
|

—
|
|
—
-~
|

\ priority >

Figure 6-8 Display Layer
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6.15 Background 2
BIT1612 (NERfRML 64 iy SO LURAHE 4:3 iU THBHERTT - HAHRY Registers 3 M HEHKHRH

Table 6-17 -
Table 6-17 Background 2 Register
Mnemonic Address R/W | Bits Description Default
R_BG2_R 0x037[7:6] RW 2 |Background 2’s R Color used for 4:3 Display 00
R_BG2_G 0x038[7:6] RW 2 |Background 2’s G Color used for 4:3 Display 00
R_BG2_B 0x039[7:6] RW 2 |Background 2’s B Color used for 4:3 Display 00

6.16 Background 1 and Test Pattern Setup

BIT1612 Pufiifftt 8 FliYE Test Patterns » S35 262144 Fiifith - /3 [@RELMiE (Ramp) - HAHRH Registers
FOE R HE 2 Table 6-18 -

Table 6-18 Background and Test Pattern Register

Mnemonic Address | R/W | Bits Description Default
R_TESTPAT_R 0x037[5:0] | RW | 6 |[Test Pattern R Color Value 0x00
R_TESTPAT_G 0x038[5:0] | RW 6 |Test Pattern.G Color Value 0x00
R_TESTPAT_B 0x039[5:0] | RW 6 |Test Pattern BColor Value O0x3F
R_TESTPAT_Q 0x03A[7:0] | RW 8 |Test Pattern Gradient Ratio 0x00

Test Pattern Type
00:/262144 filift

R_TESTPAT_TYPE 0x03B[1:0] | RW 2 |01: jffg(Ramp) Ratio = 1 Pixel 00
10: 43[&#%(Grid) Ratio = 16 Pixels
11: #fg (Ramp) Ratio = 16 Pixels
Wi e,

R_TESTPAT_DIR 0x03B[2] RW 1 |0: Decrease 0
1: Increase
WigHy 1A
R_TESTPAT_HV 0x03BJ[3] RW 1 |0: Vertical 0
1: Horizontal

Background Mode Enable
R_BACKGROUND_EN |0x03BJ[6] RW 1 |0: Disable 0
1: Enable

Free-Run Mode Enable
R_FREERUN_EN 0x03BJ[7] RW 1 |0: Disable 0
1: Enable
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Scaler
Brightness
Image Data—— Contrast |---- —»
Background Gamma
Generator
R_FREERUN_EN
R_BACKGROUND_EN
R_IS_YT
R_IS_YW
VSYNC ---=---——————————==: —>
R_OS_YT
R_OS_YW
R_FREERUN_EN

Figure 6-9 Free Run and Background

6.17 Auto Blank Screen

BIT1612 44 H #f Blank Screen Function » & 3k s e i 20U i 2 H B2 &) Blank Screen Z1a » fHEHE
Registers B EiHSH 5

Table 6-19 Blank Screen Register

Mnemonic Address R/W | Bits Description Default
Blank Screen to Normal Screen Delay

R_AUTOON_TIME  |0x03C[6:0] RW 7 Times (Based on VSYNG) 0x0D
Blank Screen Function Enable

R_AUTOON_EN 0x03C[7] RW 1 |0: Disable 1
1: Enable
Blank Screen Function Signal Selection

R_NOSIG_SEL 0x0FC[5] RW 1 |0: From VP Signal 0

1: From VD Signal (R_HLCK_SEL)
HLCK Detection Enable

0x0FCJ0] RW 1 |0: Disable 1
1: Refer to HLCK

Sync Ready Detection Enable
0xOFCJ[1] RW 1 |0: Disable 1
1: Refer to SYNC

Standard Ready Detection Enable
R_HLCK_SEL 0x0FCJ2] RW 1 |0: Disable 0
1: Refer to STD

AGC1 Ready Detection Enable
0x0FCJ3] RW 1 |0: Disable 0
1: Refer to AGCAH

AGC2 Ready Detection Enable
0x0FCJ[4] RW 1 |0: Disable 0
1: Refer to AGC2

24 BITEK



BIT1612

10-Bit Digital Video Decoder with OSD and T-CON

6.18 Input Image Window Setup

#UE Input Image Window - BIT1612 it 5 IL eI AT EREET T Scaling 5&5 - HAHR Registers &7E3

Table 6-20 - fH¥%}E 2 7~ ERE 2% Figure 6-10 -

6.19 Input Data Path Setup

BIT1612 r] ¢t A RS Data Bus 534 Invert ~ Rotate 1 Swap AR - HAHRH Registers 3% Eimz%
Table 6-21 - fH¥%}E 2 JibilEER22% Figure 6-11 -

Table 6-20 Input Crop Register
Mnemonic | Address | R/W |Bits| Description |Defau|t
Auto Switch Mode 0 Input Windows Setup
R_IS_XS_MO [0x040[1:0],0x03E[7:0]| RW | 10 (Input Window Horizontal Start Position 0x09A
R_IS_XW_MO0 [0x040[7:4],0x03F[7:0]| RW | 12 |Input Window Horizontal End Position 0x346
R_IS_YS_MO0O |0x043[1:0],0x041[7:0]| RW | 10 {Input Window Vertical Start Position 0x018
R_IS_YW_MO0 |0x043[6:4],0x042[7:0]| RW | 11 {Input Window Vertical End Position 0x133
Auto Switch Mode 1 Input Windows Setup
R_IS_XS_M1 |0x046[1:0],0x044[7:0]| RW | 10 (Input Window Horizontal Start Position 0x08C
R_IS_XW_M1 |0x046([7:4],0x045[7:0]| RW | 12 |Input Window Horizontal End Position 0x33C
R_IS_YS_M1 |0x049[1:0],0x047[7:0]| RW | 10 (Input Window Vertical Start Position 0x015
R_IS_YW_M1 |0x049[6:4],0x048[7:0]| RW | 11 |Input Window Vertical End Position 0x100
(0,00 | L]
| | HSYNC Input
I 2
Blank Range o
— — — _m_
z
>_\
. @
Input Image Window o
| |
1 l
¢ y |
’:l | RIsXs | |
¢ |
) R_IS_XW ’l
VSYNC Input
Figure 6-10 Input Window Setup

Table 6-21 Input Data Path Register
Mnemonic Address R/W | Bits Description Default

R_POL_RIN 0x04A[0] RW 1 |R Data Input Polarity 0
R_POL_GIN 0x04A[1] RwW 1 |G Data Input Polarity 0

B Data Input Polarity
R_POL_BIN 0x04A[2] RW 1 |0: Normal 0

1: Invert
R_ROL_RIN 0x04A[3] RW 1 |R Data Rotate 0
R_ROL_GIN 0x04A[4] RW 1 |G Data Rotate 0

=33
&)
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B Data Rotate

R_ROL_BIN 0x04A[5] RW 1 |0: Disable 0
1: Enable

R_ISWAP_RB |0x04CJ0] RW 1 |R Data Bus Swap B Data Bus 0

R_ISWAP_RG |0x04C[1] RW 1 |R Data Bus Swap G Data Bus 0
G Data Bus Swap B Data Bus

R_ISWAP_GB |0x04C|[2] RW 1 |0: Disable 0
1: Enable
Bus Selection

R_VD_PATH 0x04C[3] RW 1 |0: External RGB Port 0
1: Internal Video Decoder

R Port ! W‘ Rotate ! M
u H U |=Pre_RIN
Y X X
(Internal VD)
R_VD_PATH R_POL_RIN R_ISWAP_RG R_ROL_RIN
B Port_ov ! V ! V -Rotate ) V
§ { U ) U U —Pre-BIN
(ItCk?VD)_1X X X X
nternal
R_;l__PATH FLP—OEBIN R_ISWAP_RB R,Ev;P,GB Rj—il__f BIN
G Port—{M| M| M e M] 1 1 [M]
i I 1 R
(|nternar| VD) __lx_ —|X— X —)|(— ; _IX_
R_VD_PATH R_POL_GIN R ISWAP_RG R_ISWAP_GB R_ROL GIN

Figure 6-11' 'Input Data Path Setup
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6.20 Input Format
BIT1612 7 {2-tfffi AR%=t 1 ITUB56 ~ ITUB56-Like ~ ITUB01 - RGB888 ~ RGB565 - Serial-RGB #] YUV444

6.20.1 ITU656
fZ2¥#E 8 Bits ITU656 (CCIR-656) :A#ff&=t - ARy Even/Odd + HSYNC ~ VSYNC - YUV Data j#&r
FH 8 Bits ITU656 Bus fRABSE] - (#ii ASHE 27MHz) -

6.20.2 ITU656-Like
FAMHE 8 Bits ITUB56 GRS I /el 8 Bits ITUB56 Bus fifih#5:%] YUV Data- Hfk HSYNC1VSYNC
IRFFHAMETET PAD HUAS - (B ASEER 27MHz) -

oy e e e
FFXOOXOOXEAVXSOX10X....XFFXOOXOOXSAVXUOXYOXVOXY1XU2XY2X....

Figure 6-12 ITU656/656-Like (27MHz)

6.20.3 ITU601
16 Bits ITUB01(CCIR-601) Video FASRIEZ - (i A#ESR 13.5MHzZ) -

e e L e e e e e

Y6

Y7 X Y8 Y11 Y12 Y13 Y14
ve X Us

<
gl

v X, vio
A

V8

X ¥ A A Ko X X X X X -
X Ue A A Koo X Xove X X X

Figure 6-13 ITUB01 (13.5MHz)

u1o V10 u12 V12 ut4

<
N

6.20.4 RGB888

RGB 8:8:8 FH#ki% =t - BIT1612 fE it T A48 1080i - 720p Al SXGA@60Hz “EfiR A% » {EIH:
1= N i A7 #8 100MHz Data Rate -

ey e e

D G0 00 0 000 0 0 60 0 (G0 0 60 0 0 €0 €D

Go X a1 X c2 ) cs)(a4 Y s X ae Y 67 X a8 Y o Y aro)(erm Y ez Y s Y ore Y a1s X aro X

D000 060600 G D G 0 )|
Figure 6-14 RGB 8:8:8 (Max. 100MHz)

6.20.5 Serial-RGB
BIT1612 ##{it Serial-RGB Interface 58S - 1R M i A2 40MHz Data Rate -

Uy L L
ROXGOXBOXR1XG1XB1XRZXGZXBZXRSXG3XBSXR4X....XRnXGnXBnX....

Figure 6-15 Serial-RGB (Max. 40MHz)
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6.20.6 YUV444

YVU 4:4:4 3554& = - BIT1612 $+¥%} YUV Color Space Mode : BIT1612 £ A5 A7 4g 1080i
~ 720p 1 SXGA@60Hz ZEfEMTE - fFIHAR S N A% 100MHz Data Rate -

e e e e e

YOXY1XY2XYSXY4XY5XY6XY7XY8XY9XY1OXV11XV12XY13XV14XV15XY16X....
UOXU1XU2XU3XU4XU5XU6XU7XU8XU9XU10Xu11Xu12XU13XU14XU15Xu1sX
von1Xv2Xv3Xv4Xv5XvsXv7XvsXv9Xv1onnvavavastXweX

Figure 6-16 YUV 4:4:4 (Max. 100MHz)

6.20.7 RGB565

RGB 5:6:5 st - BIT1612 ZEH €t F A S7E 1080i « 720p F1 SXGA@60HzZ Sfif e » 1EIH:
1= N i $2 100MHz Data Rate -

oy o O SR L L
Ro X Rt X R2 X Ra X Ra X Rs X Re X R7 X R8 X Ro X X Triz X hia X nee X XFnsX....
Go Y G1 X Ga X a3 ) G4 X G5 X a6 X G7 X 68 X a9 X XG12XG13XG14XG15XG16X
Bo X B1 X B2 X B3 X B4 X B5 X B6 X B7 X B3 X Bo X Bro) sy X'mrz X s1s X s X m1s X X

Figure 6-17 RGB 565'8:8:8 (Max. 100MHz)

s}

R8 R9

G8 A G9

RGB 5:6:5 Data Formats&#ii 5 = a NI -

BIT1612
B7 | PA7
B6E | PA6
B5 | PAS5
B4y PA4  (pPA_RINorGIN or BIN)
B3 | PA3
| PA2
| PAT
| PAO
N =Y/
| PB6
| PBS5
R7 | PB4
R6 ______| pe3  (PB=RINorGIN or BIN)
RS | PB2
R4 | PBI
RS — | PBO

Figure 6-18 RGB 5:6:5 Setup
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6.21 Input Mode Selection
BIT1612 €1 Register 3% &

Figure 6-19 -

PRE AR - HARR Registers 80 © #2275 MR 0 MHEEZ TBLERZ%

Table 6-22 Input Mode Selection Register

Mnemonic

Address

R/W

Bits

Description

Default

R_IHS_SEL

0x04B[0]

RW

External HSYNC Source Selection
0: External HSYNC Pin
1: Built-In Video Decoder HSYNC

R_IVS_SEL

0x04B[1]

RwW

External VSYNC Source Selection
0: External VSYNC Pin
1: Built-In Video Decoder VSYNC

R_POL_IHS

0x04B[2]

RwW

External HSYNC Polarity
0: Normal
1: Invert

R_POL_IVS

0x04B[3]

RW

External VSYNC Polarity
0: Normal
1: Invert

R_SEL_EVEN

0x04B[5:4]

RW

Even/Odd Signal Selection
00: ITUB56-Even Signal
01: Visual Even/Odd Signal
10: Always Even‘Field

11: Always Odd Field

00

R_EXT_SYNC

0x04B[6]

RwW

Sync Mode Selection
0: ITU656 Mode
1: From External Sync Pin or Built-In Video Decoder

R_SORT_656

0x04C[6:4]

RwW

ITUB56/ITU601 Format = Data Sequence Shift
Control

X00: No Shift
X01:Shift 1 Clock
X10: Shift 2 Clocks
X11: Shift 3 Clocks

Serial-RGB Format = Serial-Bus Data Sort Control

000: Always 0
001: R-G-B
010: R-B-G
011: G-R-B
100: G-B-R
101: B-G-R
110: B-R-G
111: Always 1

000

RGB 5:6:5 Format = Data Compensation Mode

X0X: Compensate with R_SORT_656[0]
X1X: Compensate with LSB Data

R_VISUAL_TYPE

0x04C[7]

RwW

Visual Even/Odd Mode
0: Normal Even/Odd Mode
1: Always Changes by VSYNC

R_SRC_SEL

0x04D[1:0]

RW

Source Format Selection

00

RGB Domain Source = R_IMODE-= 1

00: Serial-RGB Format
01: RGB 5:6:5 Format
1x: RGB 8:8:8 Format

YUV Domain Source = R_IMODE =0
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00: ITU656/ITUB56-Like Format
01:1TUB01 Format
1x: YUV 4:4:4 Format

R_SWAP_UV 0x04D[2] |RW

Swap U and V signal
0: Disable
1: Enable

R_IMODE 0x04D[3] |RW

Input Mode Selection
0: YUV Domain Source Input
1: RGB Domain Source Input

R_PCLK_BASE  |0x04D[5:4]| RW

Input Active Pixel Mode

00: 1-Pixel Mode (RGB888 - RGB565 - YUV444 -

ITUB01)
01: 2-Pixel Mode (ITU656/ITU656-Like)
10: 3-Pixel Mode (Serial RGB)
11: 4-Pixel Mode

01

R_SORT _656[1:0] R_SRC_SEL[1:0]
I 1

Pre-RIN—¢—1 ITUB56 |90
M
ITU601 01fy
X R IMODE
I
Pre-GIN —4 YUV 4:4:4 | -1X ’
R_SORT 656[2:0] R_SRC_SEL[1:0] M
l U Internal
Pre-BIN —e Serial-RGB - X Data
RfSOR'I|'_656[1 0] 0
M
1] rRGB5:6:5 U
X

RGB 8:8:8 X

Figure 6-19 Input Mode Selection
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6.22 Auto Switch
BIT1612 ¥ Input Windows ~ Scaling Factor {1 Timing setup $&{it @i Registers 357E » v A% E 5 EHE
SCFEIYHE S - E e B B BIT1612 g PRl AR R 50Hz or 60Hz HBYJH#a S HHE FERY Registers
REAH - HAHBH Registers 3% 7227 Table 6-23 -

Table 6-23 Auto Switch Register
Mnemonic Address | R/W | Bits Description Default

Auto Switch Mode

R_AUTO_SWITCH 0x04A[6] | RW | 1 |0: Manual Mode 1
1: Auto Mode
Manual Mode Selection

R_SWITCH_MODE 0x04A[7] | RW | 1 |O: Select Mode 0 1
1: Select Mode 1

6.23 Display Window Setup
BIT1612 5% 7 —{# Display Window [4l&@ 15 - i Scaling 1219524 &E RIS R @A » RIEEAE Timing 2 7]
T AR T /4 Move (Pan) #1 Resize HE){F - HAHBH Registers 3¢ 7Eq22% Table 6-24 - fH¥E . <&
=552 Figure 6-20 -
Table 6-24 Display Windows Register
Mnemonic Address R/W |Bits Description Default
Display Window Pre-Scaling Active

R_PRDIS_ACTX |0x052[6:4], 0x04F[7:0]| RW | 11 Horizontal Width O0x1EOQ
R_DIS_YS 0x052[1:0], 0x050[7:0] | RW | 10 |Display Window Vertical Start Position 0x005
R_DIS_YW 0x052[3:2], 0x051[7:0] | RW | 10 |Display. Window Vertical End Position 0x0F0
R_DIS_XS 0x055[1:0], 0x053[7:0] | RW | 10"|Display Window Horizontal Start Position | 0x020
R_DIS_XW 0x055[6:4], 0x054[7:0] | RW<| 11.|Display' Window Horizontal End Position | 0x200

Display Window Active Horizontal Width
R_DIS_XWi1 0x058[2:0], 0x056[7:0]| RW |11 |On Linear Mode:  Define All Region 0x320
On Anzoom Mode: Define 2 Region

Display Window Active Horizontal Width
R_DIS_XW2 0x058[6:4], 0x057[7:0] | RW | 11 |On Linear Mode: No Active 0x320
On Anzoom Mode: Define 1 and 3 Region

(0;0)
j HSYNC Output
\:L R_OS_XP
T, Blank Range Tenr
g Panel Active Window 8
* 1-r-%- |z
Display Window ;‘ -
| ] \ R
! ]
’:l :< % ;: \ Background
| R.DIS_XS | R_DIS_ACTX | C0|Or
VSYNC OUtpUt r R_DIS_XW ';

Figure 6-20 Display Window Setup
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6.24 Scaling Engine

BIT1612 n]73jlstifdEE (Vertical) k7 (Horizontal) Jjff Scaling i » HAHREE KEAHIATT -

10-Bit Digital Video Decoder with OSD and T-CON

. Vertical Horizontal
Data Horizontal Buffer Linear Scaling UP | . Dat
i data
Input-’ Scaling - = 800 > Scaling nd Non-Linear [” output
Down .
UP/Down / Linear
Scale-A Scale-A Scale- 4
Rate Rate Rate p
. Positiok Position# Position#
Linear Three-Step Non-Linear
Mode Mode Mode
Figure 6-21 Scaling Function
6.24.1 Horizontal Scaling Down Engine

BIT1612 mJ$HE/KAF il T /| gl » DIFF Buffer - HARRHRER#H2% Table 6-25 -

Table 6-25 Horizontal Scale Down Register
Mnemonic Address R/W | Bits Description Default
R_PRESCX_START', |2X0°BL7:4l, RW | 12 |Horizontal Scaling Down Start Value | 0x0B5
- - 0x059[7:0]
R_PRESCX SHIFT giggi{?g} RW | 11 |Horizontal Scaling Down Shift Value | 0x16A
R_PRESCX_FIX gzggg{gg} RW | 10 [Horizontal Scaling Down Fix Value 0x140
Horizontal Scaling Down Enable
R_PRESCX_EN 0x05CJ[0] RW | 1 |0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)
Horizontal Scaling Down Filter Enable
R_PRESCX_FILER_EN|0x05C[1] RW | 1 |0: Disable (Bypass Mode) 1
1: Enable (Filter Mode)
Horizontal Scaling Down Filter Type
R_PRESCX_FILTER |0x05C[2] RW | 1 |0: Bi-Linear Filter 0
1: Box Filter
Scaling Down Factor 2 Enable
R_PRE_FIX2_EN 0x05CJ[3] RW | 1 |0: Disable (Bypass Mode) 0
1: Enable (Scale Down 2 Mode)
Scaling Down Factor over 2
R_PRESCX_OVER 0x05CJ[7] RW | 1 |0: Disable (Factor under 2) 0
1: Enable (Factor over 2)
[ ]
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6.24.2 Horizontal Scaling UP Engine
BIT1612 mI$H¥/KF A ERCREER - DIFFE Panel figtife - HAHBR ERH2

% Table 6-26 -

Table 6-26 Horizontal Scaling UP Register
Mnemonic Address R/W |Bits Description Default
R_SCX_START 0x061[1:0], 0xO5E[7:0] | RW | 10 |[Horizontal Start Value 0x06C
R_SCX1_SHIFT 0x05F[7:0] RW | 8 |Horizontal Zone 1 Shift Value 0xD8
R_SCX1_FIX 0x061[6:4], 0x060[7:0] | RW | 11 |Horizontal Zone 1 Fix Value 0x1EQ
R_SCX2_SHIFT 0x062[7:0] RW | 8 |Horizontal Zone 2 Shift Value 0x00
R_SCX2_FIX 0x066[2:0], 0x063[7:0] | RW | 11 |Horizontal Zone 2 Fix Value 0x000
R_SCX1_INC 0x066[5:4], 0x064[7:0] | RW | 10 |Non-Linear Increase Value 0x000
R_SCX2_DEC 0x066([7:6], 0x065[7:0] | RW | 10 |Non-Linear Decrease Value 0x000
Horizontal Scaling Enable
R_SCX_EN 0x067[0] RW | 1 |0: Disable (Bypass Mode) 0
1: Enable (Scale Mode)
Horizontal Scaling Filter Type
11: Bypass Filter
R_SCX_FILTER 0x067[3:2] RW | 2 |10: Box Filter 00
01: Bi-Linear Filter
00: Catrom_Filter
Wide Screen Type
R_ANZOOM_TYPE 0x067[6] RW | 1 |0: 3-Zone Wide Screen 0
1: Non-Liner Wide Screen
Wide Screen Mode Enable
R_ANZOOM_EN 0x067[7] RW:|" 1 |0: Disable 0
1: Enable
[ ]
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6.24.3 Vertical Scaling Engine

BIT1612 nJ{f{% Auto Switch Mode fmZ I (Mode 0/Mode 1) » HBIUIHLESHIZE - $1E
G 5 1A 73 BSOSO B/ i Bl - DIFF & Panel gt - HAHBHR €225 Table 6-27 -
Table 6-27 Vertical Scaling Down Register

Mnemonic Address R/W | Bits Description Default
0x06CJ[1:0], Vertical Start Value for Even Field on
R_SCYE_START_MO 0x068(7:0] RW | 10 Switch Mode 0 0x07A
0x06C[3:2], Vertical Start Value for Odd Field on
R_SCYO_START_MO 0X069[7:0] RW | 10 Switch Mode 0 0x09E
R _SCY_SHIFT_MO 0x06C{4], RW | 9 [Vertical Shift Value on Switch Mode 0 0x130
0Xx06A[7:0]
R_SCY_FIX_Mo 0x06CIE:SL, | vy | 10 |Vertical Fix Value on Switch Mode 0 0x000
0x06B[7:0]

Vertical Scaling Mode

R_UPDN_SEL_MO0 0x06CJ[7] RW | 1 |0: Scaling Down Mode 0

1: Scaling Up Mode

Vertical Scaling Function Enable on

Switch Mode 0

R_SCY_EN_MO 0x06D[0] RW | 1 0: Disable (Bypass Mode) 1

1: Enable (Scaling Mode)

Vertical'Scaling Filter Enable

R_SCY_FILTER_EN_MO |0x06D[1] RW | 1 |0: Disable 1

1: Enable

Vertical Scaling Filter Type on

Switch Mode 0

R_SCY_FILTER_MO 0x06D[2] RW | 1 0: Bi-Linear Filter 0

1:'Box Filter

Vertical Pre-Scaling Down Enable on Auto

R_LINE_CUT MO 0x06D[5] Rw | 1 |>Witch Mode 0 0
0: Disable

1: Enable

Vertical Pre-Scaling Down Mode on Auto

Switch Mode 0

R_CUT_MODE_MO0 0x06D[6] RW | 1 . 0
0: Even Line

1: Odd Line

Vertical Pre-Scaling Change Mode on Auto

Switch Mode 0

R.CUT_AUTO_MO 0x06D[7] RW | 1 0: Manual (R CUT MODE) 0

1: Auto (Even/Odd)

0x072[1:0], Vertical Start Value for Even Field on

R_SCYE_START_M1 OX0BE[7:0] RW | 10 Switch Mode 1 0x01B
0x072[3:2], Vertical Start Value for Odd Field on

R SCYO_START_ M1 OX06F[7:0] RW | 10 Switch Mode 1 0x01B
0x072[4], . . .

R_SCY_SHIFT_M1 RW | 9 [Vertical Shift Value on Switch Mode 1 OxOFF
0x070[7:0]

R_SCY_FIX_M1 0x072[6:5], | g | 10 |Vertical Fix Value on Switch Mode 1 0x089
0x071[7:0]

Vertical Scaling Mode on Switch Mode 1
R_UPDN_SEL_M1 0x072[7] RW | 1 |0: Scaling Down Mode 0
1: Scaling Up Mode
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Vertical Scaling Function Enable on
Switch Mode 1

R_SCY_EN_M1 0x073[0] RW | 1 0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)
Vertical Scaling Filter Enable
R_SCY_FILTER_EN_M1 |0x073[1] RW | 1 |0: Disable 1
1: Enable

Vertical Scaling Filter Enable on

R_SCY_FILTER_M1 0x073[2 Rw | 1 [SWitch Mode ! 0
SCY_ 5 x073(2] 0: Bi-Linear Filter

1: Box Filter

Vertical Pre-Scaling Down Enable on Auto

Switch Mode 1
R_LINE_CUT_M1 0x073[5] RW | 1 . 0
0: Disable

1: Enable

Vertical Pre-Scaling Down Mode_ on Auto

Switch Mode 1
R_CUT_MODE_M1 0x073[6] RW | 1 . 0
0: Even Line

1: Odd Line

Vertical Pre-Scaling Change Mode on Auto
Switch Mode 1

R_CUT_AUTO_M1 0x073[7] RW | 1 0: Mangal (RZCUT MODE_Mx) 0

1: Auto (Even/Odd)

6.25 Timing Adjustment
BIT1612 Timing ZH#JEHI :
1. IVREF (11) #f &8l OVRER(t2) HiT H/\iA OVREF (t2) (26% Figure 6-22) -
2. {&7F Line Buffer FifE 414 Error (Overflow or Underflow) -

Table 6-28 Timing Adjust Register

Mnemonic Address R/W |Bits Description Default
Output VSYNC Synchronize Delay
R_MASTER_DLY_MO |0x074{7:0] RW | 8 |Time (Base on IHSYNC) on Switch | 0x16
Mode 0

Even Field Output VSYNC
R_DLYE_OCLK_Mo 0x077[3:0], 0x075[7:0]| RW | 12 |Synchronize Delay Time (Base on 0x075
LCLK) on Switch Mode 0
Odd Field Output VSYNC
R_DLYO_OCLK_MO |0x077[7:4], 0x076[7:0]] RW | 12 |Synchronize Delay Time (Base on 0x071
LCLK) on Switch Mode 0

Output VSYNC Synchronize Delay

R_MASTER_DLY_M1 |0x078[7:0] RW | 8 |Time (Base on IHSYNC) on Switch | 0x13
Mode 1
0X07B[3:0] Even Field Output VSYNC
R _DLYE_OCLK_ M1 Ox079[7'0], RW | 12 |Synchronize Delay Time (Base on 0x266
' LCLK) on Switch Mode 1
0X07B[7:4] Odd Field Output VSYNC
R_DLYO_OCLK_M1 0x07A[7'0], RW | 12 |Synchronize Delay Time (Base on 0x066
' LCLK) on Switch Mode 1
R_HCOUNT 0x169[6:0], 0x168[7:0]] R | 15 |Horizontal Counter -
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- t -
IVREF
‘RIS YS
< R_IS_ YW »
< t2 >
OVREF !
‘R_DIS_YS :
< R_DIS_YW »

Figure 6-22 Timing Adjustment VREF Information

6.26 Image Enhancement

BIT1612 $2 (I ARAVRRBEMR] > (& FMEIRRR R B G EE » DU S i  BORCR, - P T e

Scaler 7 HiRE pEH L Scaler 2 &A1 E BTy - AHRHZL

A% N -

Pre-Image Enhancement Post-Image Enhancement
Brightness Contast Sharpness " =
8 § % £ 8 |log
s El|2]lel|E]|32
a [ 2s]|8]|°]|°s
3 <
Saturation CTI
Figure 6-23 Image Enhancement
6.26.1 Post-Processing Brightness and Contrast Adjustment
BIT1612 ¢f¥%t RGB Domain f9{f 5] Channel - 435I#2{t Brightness F1 Contrast Ffi#% - HZ9RE K fH %
JEREAN TR -
Table 6-29 Post-Processing Brightness and Contrast Register
Mnemonic Address | R/W | Bits Description Default
R_BRIGHTNESS_R 0x07C[7:0] | RW | 8 [R Channel Brightness Value 0x80
R_BRIGHTNESS_G 0x07D[7:0] | RW | 8 |G Channel Brightness Value 0x80
R_BRIGHTNESS_B 0x07E[7:0] | RW | 8 |B Channel Brightness Value 0x80
R_CONTRAST_R 0x07F[7:0] | RW | 8 |R Channel Contrast Value 0x80
R_CONTRAST_G 0x080[7:0] | RW | 8 |G Channel Contrast Value 0x80
R_CONTRAST_B 0x081[7:0] | RW | 8 (B Channel Contrast Value 0x80
Contrast Adjust Type
R_CONTRAST_TYPE [0x090[0] RW | 1 |0:Type 0
1: Type 2
[ ]
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6.26.2 Pre-Processing Brightness and Contrast Adjustment
BIT1612 $f%f Y Domain £Z{it Brightness {1 Contrast [ - Foifiiy A ¥t Hhfn K AR S TR E a1 T AT

7N e

Table 6-30 Pre-Processing Brightness and Contrast Register

Mnemonic Address

R/W

Bits

Description

Default

R_BRIGHTNESS 0x082[7:0]

RW

Brightness Value
Adjustment Range: -128 ~ +127
0x00 =-128; 0x80 = 0;

OXFF = +127

0x80

R_CONTRAST 0x083[7:0]

RwW

Contrast Value for Middle Range
Adjustment Range: 0.0 ~ 1.9922
0x00 = 0.0; 0x80 = 1;

OxFF = 1.9922

0x80

R_WHITE_SLOPE 0x084[7:0]

RwW

Contrast Value for White Range
Adjustment Range: 0.0 ~ 1.9922
0x00 = 0.0; 0x80 = 1;

OxFF = 1.9922

0x80

R_BLACK_SLOPE 0x085[7:0]

RW

Contrast Value for Black Range
Adjustment Range: 0.0 ~ 1.9922
0x00 = 0.0; 0x80 =.1;

OxFF = 1.9922

0x80

R_WHITE_START 0x086[4:0]

RwW

White Range Start Position
Adjustment Range: 0xEQ ~ OxFF
0x00 = OxEO; 0x3F = OXFF

0x00

R_BLACK_START 0x087[4:0]

RW

Black Range Start Position
Adjustment Range: 0x00 ~ 0x1F

0x00 =.0x00; . Ox1F = Ox1F

0x00

6.26.3 Sharpness Process

BIT1612 $f¥%f Y Domain Data $Z{it Sharpness & n]5f{bs2%.2 S FlIE

- HLARE I

BOEATT AR »

Table 6-31 Sharpness and Smoothness Process Register
Mnemonic Address | R/W |Bits Description Default

Sharpness Value

R_UNSHARP_VAL 0x08A[6:0] | RW | 7 |Adlustment Range: 0~127 0x00
0x00: Least Sharpness
0x7F: Most Sharpness
Sharpness Enable

R_UNSHARP_EN 0x08A[7] RW | 1 |0: Disable 0
1: Enable

R_UNSHARP_THD 0x08B[5:0] | RW | 6 [Sharpness Threshold Value 0x00
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6.26.4 Saturation and Kill Color Process
BIT1612 $}¥%f UV Domain Data $#{it Saturation F1 Kill Color & » 1] {5 FH Z Kk =i R R

G - HAREERCE AT TR -

Table 6-32 UV Domain Register
Mnemonic Address |R/W | Bits Description Default

U Saturation Value

R_SAT_U 0x08C[6:0] | RW | 7 |Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; O0x7F=1.9843
V Saturation Value

R_SAT_V 0x08D[6:0] | RW | 7 |Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; O0x7F=1.9843
V Saturation Value Reference with R_SAT U

R_SAT_MODE ox08C[7] | Rw | 1 |0 Disable , 1
1: Simultaneously Adjust R_SAT_U and

R_SAT_V (From R_SAT_U)

Control Kill Color Enable

R_KILL_COLOR 0x090[6] RW | 1 |0: Disable 0
1: Enable

6.26.5 Chroma Transient Improvement (CTI)

BIT1612 $Z{}t Chroma Transient Improvement (CTI).- #HEH Registers

FH2% Table 6-33 -

Table 6-33 Chroma Transient Improvement Register
Mnemonic Address | R/W | Bits Description Default

R_CTI_THD 0x08E[7:0] | RW 8 |CTI Process Threshold Value 0x01
CTl'Level Selection for U Domain

R_CTI_U_SEL 0x08F[2:0] RW 3 |000: Least CTl Enhancement 111
111: Most CTI Enhancement
CTI Level Selection for V Domain

R CTI_ V_SEL 0x08F[6:4] RW. 3 |000: Least CTl Enhancement 111
111: Most CTl Enhancement
CTI Enable

R_CTI_EN 0x08F[7] RwW 1 |0: Disable 0
1: Enable

6.26.6 Color Space Conversion

BIT1612 $E{tRifE Color Space Conversion - fLL§## YUV Color Domain to RGB Color Domain #H
B Registers zi227% Table 6-34 -
Table 6-34 Color Space Converter Register

Mnemonic Address | R/W | Bits Description Default
Color Space Conversion
R_Y2R_SEL 0x090[7] RW 1 |0: No Gamma-Correction 0
1: Gamma-Correction
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6.26.7 LUT Gamma Correction

BIT1612 J#E LUT-base Gamma Correction Function » HAHRHECE B % E S 0x200~0x2FF » #HEE
Registers 22 Table 6-35 -

Table 6-35 LUT Gamma Register
Mnemonic Address | R/W | Bits Description Default

Gamma LUT Enable

R_GAMMA_EN 0x090[2] RW 1 |0: Gamma RAM R/W Mode 0
1: Gamma Correction Mode
Gamma LUT RAM R/W Selection
00: Red

R_GAMMA_SEL 0x090[4:3] RW 2 |01: Green 00
10: Blue
11: Write RGB, Read Forbiddance

6.26.8 Dither

BIT1612 [Aj% User Programmable Dither Function §&{i# 6 Bits Panel Display /5Z (S (£ 20 ivE

#0RY Registers s52# T -

Table 6-36 Dither Register

Mnemonic Address | R/W | Bits Description Default
Dither Function Enable
R_DITHER_EN 0x090[1] RW 1 |0: Disable 0
1: Enable
R_DITHER_EVEN 0x091[7:0] | RW | 8 |Even Field Dither Factor 0x87
R_DITHER_ODD 0x092[7:0] | RW | 8 |Odd Field Dither Factor 0x78
OSD Area Dither Mask Enable
R_DITHER_MASK 0x090[5] RW 1 |0: Disable 1
1: Enable
6.26.9 DAC Correction
BIT1612 5 DAC &I EE - FILUMEIE DAC iRz - HAHRH Registers i%EiH2% 15 -
Table 6-37 DAC Correction Register
Mnemonic Address |R/W| Bits Description Default
R_DAC<B 0x095[7:0] | RW | 8 |B Offset Factor 0x80
R_DAC C 0x096[7:0] |RW | 8 |C Slope Factor 0x80
DAC Correct Function Enable
R_DAC_CEN 0x097[0] |[RW | 1 |O: Disable 0
1: Enable
C Slope Type
R_DAC_CTYPE |0x097[1] |RW | 1 |0: Central Point Mode 0
1: Normal Mode
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6.26.10 Clamp and Linear Mapping

BIT1612 A B AR M HWOER T » W HIohEE - HOEREITAfA Gamma Correction 4%
# > WLL¥F Gamma Correction %11 RGB [E{5:FFETTHR% - HAHRRLE Registers 5225 Table 6-38 - &
RS AT DREN - HEE R_CLAMP_EN 3% 1 - i i Al MAX [ElHE
R_OUT_DACMAP_SPACE i+ fiz/)Mi MIN [ml# R_OUT_DACMAP_LB fii - [l a] {3 RGB #iitH g/ MAX

E| MIN Zff o AT -

B R T RER

MAX = 256 + R_OUT_DACMAP_SPACE (V)
MIN = R_OUT_DACMAP_LB

R LIE%E R_DACMAP_EN £ 1 > Hj¥ R_CLAMP_EN
HHdE gL E AR - P A Sl LR ERR (% - /£ R_CLAMP_EN £55 1 1§ > T A fi i i o
1> R_DACMAP_EN =1 [ > HIJLLi%# R_OUT_DACMAP_LB g2 R_OUT_DACMAP _SPACE FJi#&

» Hz=RIR] l£23% Figure 6-24 J; Figure 6-25 -

V)

Table 6-38 Clamp and Linear Mapping Register
Mnemonic Address |R/W | Bits Description Default
Clamp Function
R_CLAMP_EN 0x97[2] RW | 1 |0: Disable 0
1: Enable
Linear Mapping Function
R_DACMAP_EN 0x94[7] RW | 1 |0: Disable (Bypass) 0
1: Enable
R_OUT_DACMAP_LB 0x094[6:0] |[RW | 7 |Low Bound 0x67
R_OUT_DACMAP_SPACE |0x093[7:0] |RW | 8 |Up Bound- Low Bound 0x99
O O
— 511
MAX
Slope =1
2> Slope >1
"""""" LB MIN
Figure 6-24 Linear Mapping Figure 6-25 DAC Clamp
[ ]
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6.27 PWM Function
BIT1612 $2{it = M T4 2 PWM g > FIFELLPAHIEL « B8t ® » HAHRA Registers 2 E5E2% T
% o tHEE S R E 2% Figure 6-26 -

Table 6-39 PWM Function Register

Mnemonic

Address

R/W

Bits

Description

Default

R_PWM1_FREQ

0x099[3:0], 0x098[7:0]

RW

12

PWMT1 Output Cycles

0x100

R_PWM1_REF

0x099[7:4]

RwW

PWMT1 Reference Cycles

0x1

R_PWM1_DUTY

0x09B[3:0], 0X09A[7:0]

RW

12

PWM1 Output Duty Cycle

0x080

R_PWM1_EN

0x09C[0]

RW

PWM1 Function Enable
0: Disable
1: Enable

R_PWM1_POL

0x09C[1]

RwW

PWM1 Output Polarity
0: Normal
1: Invert

R_PWM1_SYNC

0x09C[3:2]

RW

PWM1 Synchronized with VSYNC
11: Synchronized with
Input VSYNC
10: Synchronized with
Output VSYNC
Ox: Not Synchronized with VSYNC

00

R_PWM1_INV

0x09C[4]

RW

PWM2 Qutput Selection
0: PWM2 Signal
1% Invert PWM1 Signal

R_PWM_OUT

R_PWM2_FREQ

0x09CI[5]

0x09E[3:0], 0x09D[7:0]

RW

RW

12

SRGB PWM Enable
0: Disable
1:Enable

PWM2 Output Cycles

0

0x200

R_PWM2_REF

0x09E[7:4]

RW

4

PWM2 Reference Cycles

0x3

R_PWM2_DUTY

0X0AO[3:0], 0X09F[7:0]

RwW

12

PWM2 Output Duty Cycle

0x100

R_PWM2_EN

0X0A1[0]

RwW

PWM2 Function Enable
0: Disable
1: Enable

R_PWM2_POL

O0x0A1[1]

RW

PWM2 Output Polarity
0: Normal
1: Invert

R. PWM2_SYNC

0X0A1[3:2]

RwW

PWM2 Synchronized with VSYNC
11: Synchronized with
Input VSYNC
10: Synchronized with
Output VSYNC
0x: Not Synchronized with VSYNC

11

R_PWM3_FREQ 0x0A3[3:0], 0x0A2[7:0] | RW | 12 |PWMS3 Output Cycles 0x300
R_PWM3_REF 0x0A3[7:4] RW | 4 |PWM3 Reference Cycles 0x0
R_PWM3_DUTY 0x0A5[3:0], 0x0A4[7:0] | RW | 12 |PWMS3 Output Duty Cycle 0x150
PWMS3 Function Enable
R_PWM3_EN 0x0A6[0] RW | 1 |0: Disable 1
1: Enable
PWMS3 Output Polarity
R_PWM3_POL 0x0A6[1] RW | 1 |0: Normal 0
1: Invert
[ ]
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R_PWM3_SYNC 0x0A6[3:2] RW | 2 11

PWM3 Synchronized with VSYNC
11: Synchronized with
Input VSYNC
10: Synchronized with
Output VSYNC
0x: Not Synchronized with VSYNC

Panel clock ‘||‘||‘||‘||‘||‘||‘||‘||‘|H|‘||‘||‘||‘||‘||‘||'||'||‘||‘||'||'|

'R_PWM_REF

Referenceclocki|i|i|i|i|i|i|i

Base on panel clock

R_PWM_FREQ -
»

PWM Output .4 |

Base on reference clock

. .
R_PWM_DUTY

Figure 6-26  PWM Function

6.28 Video Decoder
6.28.1 Video Decoder Feature

Three analog inputs, internal analog source selectors, e.g. CVBS x3 or Y/C x1 or ( Y/C x1 and CVBS x1)
Two 10-bit video CMOS Analog-to-Digital Converters (ADCs) in differential CMOS style for best
S/N-performance

Fully programmable static gain or automatic gain control (AGC) for the selected CVBS or Y/C channel :
0~12db (Analog) and 0~18db (Digital)

Automatic Clamp_.Control (ACC).for CVBS, Y and C

On-chip clock generator

Digital PLL.for. synchronization and clock generation from all standards and non-standard video sources
e.g. consumer grade VTR

Requires only one crystal (24.576 MHz) for all standards

Automatic detection of 50 and 60 Hz field frequency, and automatic switching between PAL and NTSC
standards

Accepts NTSC (J, M, 4.43), PAL (60, B, D, G, H, I, M, N), and SECAM (B, D, G, K, K1, L) video signal
User programmable luminance peaking or aperture correction

Adaptive 3/5-line comb filter for two dimensional chrominance/luminance separation

PAL delay line for correcting PAL phase errors

Brightness Contrast Saturation (BCS) and Hue control on-chip

Multi-standard VBI-data slicer decoding closed caption

MV copy protection detection

User programmable sharpness filter

User programmable U/V Gain and CTI function
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6.28.2 Video Decoder Architectures

PLL SRC —>| Synchronize Process : xg—cgimg
(—
Detect _>| Data Slicer |

Y
AINT1—» > > oD = Luminance Process Image =—» VD _YOUT
AIN12—»| AFE CZf]‘t’gol Comb , Post ¥ VD_UOUT

- » .| Filter rocessor

AIN2 » » > Chroma Process I —> VD_vout

L

AGC

ACC

Figure 6-27 Video Decoder Block Diagram

6.28.3 Video Decoder Adjustment

BIT1612 $#fA4d 2 Video Decoder HE{it % FRr R Bl f » f R RIS S R ET B Gt - LUE
TR BURRCR - MRS 2 T Y/ -

6.28.3.1 Brightness and Contrast

BIT1612 $1%} Y Domain i Brightness & Contrast i

ARt o HARSERSEA TFR -

Table 6-40 Color Adjustment Register

Mnemonic Address | R/W | Bits Description Default
R_BRIGHTNESS_VD |0x0A8[7:0]<| RW | | 8. |(Brightness Value 0x8A
R_CONTRAST_VD 0x0A9[7:0] | RW |_ 8 [Contrast Value 0x71
R_BLACKLEVEL_VD |0x0AA[7:0] | RW/| 8 |Black Level Value 0x80

6.28.3.2 Sharpness Process

BIT1612 $f¥f Y Domain Data it Sharpness g » m[5ffbEs (G $FIRE » HAHBIER EAT R

i
Table 6-41 Sharpness and Smoothness Process Register
Mnemonic Address | R/W |Bits Description Default

Sharpness value

R UNSHARP VAL VD |0x0B1[6:0] | Rw | 7 |fdiustment Range: 0 ~127 0X00
0x00: Least sharpness
0x7F: Most sharpness
Sharpness Enable

R_UNSHARP_EN_VD 0x0B1[7] RW | 1 |0: Disable 0
1: Enable

R_UNSHARP_THD_VD |0x0B2[5:0] | RW | 6 |Sharpness Threshold Value 0x00
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6.28.3.3 UV Gain, Saturation and Kill Color
BIT1612 $1%f UV Domain Data it UV gain - Saturation ~ Hue #1 Kill Color Yz » w] % (i
B EIFIRRREN GRS > HANE A TR -
Table 6-42 UV Domain Register

Mnemonic Address | R/W | Bits Description Default
R_UGAIN_VD 0x0AC[7:0] | RW | 8 |U Gain Value Adjustment 0x80
R_VGAIN_VD 0x0AD[7:0] | RW | 8 |V Gain Value Adjustment 0x80

Saturation Adjust Control
R SAT MODE VD  |ox0AE[7] | Rw | 1 |[0:Normal 1

1: Simultaneously Adjust R_SAT_U_VD and
R_SAT_V_VD (From R_SAT_U_VD)

U Saturation Value

R_SAT_U_VD OxOAE[6:0] | RW | 7 |Adjustment Range: 0.0 ~ 1.9843 0x40

0x00=0.0; 0x40=1.0; 0x7F=1.9843

V Saturation Value

R _SAT V_VD 0x0AF[6:0] | RW 7 |Adjustment Range: 0.0 ~ 1.9843 0x40

0x00=0.0; 0x40=1.0; 0x7F=1.9843

Chrominance Hue Control

01111111: +178.6°

R_CHROMA_HUE_VD |0x0AB[7:0] | RW | 8 0000000: 0° 0x00

1000000: -180°

Control Kill Color Enable

R_KILL_COLOR_VD |0x0B3[7] RW | 1 |0: Disable 0

1: Enable

V Data Delay

00: Delay 0

R_VDLY_VD 0x0BO[1:0] | RW | 2 [01:Delay 1 01

10: Delay 2

11: Delay 3

U Data Delay

00: Delay 0

R_UDLY_VD 0x0BO0[3:2] | RW | 2 |01: Delay 1 01

10: Delay 2

11: Delay 3

6.28.3.4 Chroma Transient Improvement (CTI)
BIT1612 #Z{ft Chroma Transient Improvement (CTI) » #HE# Registers 5227 Table 6-43 -

Table 6-43 Chroma Transient Improvement Register

Mnemonic Address | R/W |Bits Description Default
R CTI._THD VD 0x0B4[7:0] | RW | 8 |CTI Process Threshold Value 0x10
CTI Enable
R_CTI_EN_VD 0x0B3J[0] RW | 1 |0: Disable 0
1: Enable
CTI Level Selection for U Domain
R_CTI_USEL_VD 0x0B3[3:1] | RW | 3 |000: Least CTI Enhancement 001

111: Most CTIl Enhancement

CTI Level Selection for V Domain
R _CTI_VSEL VD 0x0B3[6:4] | RW | 3 |000: Least CTI Enhancement 001
111: Most CTl Enhancement
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6.28.4 Synchronization Process
Synchronization Process Block ## Y/C 43Eff%1] Luminance B9{S%5 » S iEfigH HSYNC F1 VSYNC

10-Bit Digital Video Decoder with OSD and T-CON

FfY: -
LUMA— SYNC , Phase Reéfgecﬂce Reference
Slicer Detector Clock
Generator
Vertical » HSYNC
Processor Counter » VSYNC
Figure 6-28 Synchronization Process
Table 6-44 Synchronization Process Register
Mnemonic Address R/W | Bits Description Default
R_SYNC_IDEL 0x0B5[7:0] RW | 8 |Horizontal Increment Delay 0x4A
R_SYNC_HSYS 0x0B6[7:0] RW | 8 |Horizontal Sync Start 0x2F
R_SYNC_HSYE 0x0B7[7:0] RW | 8 [Horizontal Sync End OxFF
R_SYNC_HCS 0x0B8[7:0] RW | 8 |[Clamp Signal Start 0xF2
R_SYNC_HCE 0x0B9[7:0] RW | 8 |[Clamp Signal End 0xCO0
R_SYNC_HSS 0x0BA[7:0] RW | 8 |Horizontal Delay 0xFD
R_BGPU_POINT_N  |0x0BB[7:0] RW | 8 |Burst Start Point for 60Hz Signal 0x06
R_BGPU_POINT_P  |0x0BC[7:0] RW | 8 |BurstStart Point for 50Hz Signal 0x16
R_SLICER_THD 0x0BD[7:0] RW | 8 |[Sync-Slicer Threshold 0x00
VSYNC Noise Reduction Mode
00: Normal Mode
R_VNOISE_MODE 0x0BE[1:0] RW | 2 [01: Fast Mode 01
10: Free-Run Mode
11: Bypass Mode
R_FIDT_THD 0x0BE[7:4] RW | 4 [50/60Hz Detection Threshold 0x8
R_SYNC_LPADJ 0x0BF[1:0] RW | 2 |Loop Filter Tracker Speed 11
R_SYNC_PDGAIN 0x0BF[3:2] RW | 2 |Loop Filter Phase Tracker Factor 11
R_SYNC_LPLMT 0x0BF[4] RW | 1 |Loop Filter Phase Adjustment Speed 0
PLL Free-Run Mode Enable
00: Free-Run on 23.928MHz
R_SYNC_HPLL 0x0BF[6:5] RW | 2 |01: Disable (Normal) 01
10: Free-Run on 27MHz
11: Free-Run on 30.07MHz
VCR Mode Enable
R_VTRC 0x0BF[7] RW | 1 |0: Disable 0
1: Enable
[ ]
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6.28.5 VBI Data Slicer

BIT1612 i Data Slicer THAE T {&kIBE 1 FTEL 7EY Lines & Even/Odd » 43t 16 Bits 9 Data » if;
H#&H Interrupt X Register $Z{it MCU i %8R - fHFHHY Registers 3H2% T3 -

Table 6-45 VBI Data Slicer Process Register
Mnemonic Address |R/W |Bits Description Default

R_DATA_SLICER_THD 0x0CO0[7:0] | RW | 8 |Data Slicer High/Low Threshold 0x26

R_DATA_SLICER_START |0x0C1[7:0] | RW | 8 |Data Slicer Start Point 0x99

R_DATA_SLICER_LINE_E |0x0C2[5:0] | RW | 6 |Data Slicer Line Selection for Even Field 1
Data Slicer Enable for Even Field

R_DATA_SLICER_EN_E |0x0C2[7] |RW | 1 |0: Disable 0x11
1: Enable

R_DATA_SLICER_LINE_O |0x0C3[5:0] | RW | 6 |Data Slicer Line Selection for Odd Field 1
Data Slicer Enable for Odd Field

R_DATA_SLICER_EN_O |0x0C3[7] |RW | 1 |0: Disable 0x10
1: Enable
Data Slicer Output (0x17A, 0x17B) Selection

R_CC_DATA_SEL 0x17C[7] |RW | 1 |0: Even Field 0
1: Odd Field

R_CC_DATA1 0x17A[7:0] | R | 8 |Data Slicer First Byte -

R_CC_DATA2 0x17B[7:0] | R | 8 |Data Slicer Second Byte -

6.28.6 Source Detection
BIT1612 #2{ft Source Detection FyThEE RS LUE EH{EH] AINTT (SRC11)~AIN12 (SRC12)F1 AIN2 (SRC2)

farEim AE 9kt - (RIS SRS H Interrupt SRR - FHBARY Registers FE 2% T 3K »
Table 6-46 Source Detection Process Register

Mnemonic Address |R/W |Bits Description Default
R_CH2_THD 0x0C4[1:0]| RW. | 2 |Signal Detection Threshold for AIN2 00
R_CH12_THD 0x0C4[3:2]| RW | 2 |Signal Detection Threshold for AIN12 00
R_CH11_THD 0x0C4[5:4]| RW | 2 |Signal Detection Threshold for AIN11 00

Source Detection Mode
R_SRCDET_MODE 0x0C4[7] |RW | 1 |0: Disable (Normal Mode) 0

1: Source Detection Mode

R_SRC2 0x178[4] R | 1 [Source Detection Result for AIN2 -

R_SRC12 0x178[5] R | 1 [Source Detection Result for AIN12 -
Source Detection Result for AIN11

R<{SRC11 0x178[6] R | 1 |0: No Signal Toggle -

1: Signal Toggle
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6.28.7 Luminance Process

Table 6-47 Luminance Process Register
Mnemonic Address |R/W (Bits Description Default
Band Pass Frequency Selection
00: Frequency 1
R_BPASS_SEL 0x0C5[1:0]| RW | 2 |01: Frequency 2 00
10: Frequency 3
11: Frequency 4
Coring Circuit Amplitude Value
00: Coring Factor 1
R_COR_SEL 0x0C5[3:2]| RW | 2 |01: Coring Factor 2 00
10: Coring Factor 3
11: Coring Factor 4
Aperture Factor
00: 0
R_APER_SEL 0x0C5[5:4]| RW | 2 |01:0.25 00
10: 0.5
11:1.0
Chroma Trap Enable
R_CHT_EN O0x0F0[5] |RW | 1 |0: Disable 1
1: Enable
Chroma-Trap Control (Internal Test)
R_CHT_SEL 0x0C5[7] |RW | 1 |0: Type 1 1
1: Type2
Luma Pre-Filter Enable
R_PREF_EN 0x0C5[6] | RW | 1 |0xDisable 0
1: Enable
Y Data Path Delay
1111: Delay 16 Clocks
R_YDEL 0x0C6[3:0]| RW1| 4 1000: Delay 0 Clock 0x8
0000: Delay 15 Clocks
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6.28.8 Chroma Process

SECAM
Processing
) Low- Chroma- =y UOUT
ClINe=p! ?i?tgr = Demodulator =pf Pass =  Gain » ?rﬁtrzl?
Filter Processing = vouT
Sub- Color Col
Carrier " Standard — SOO; d
Generator Detector L /G

Figure 6-29 Chroma Process Function Block

Table 6-48 Chroma Process Register
Mnemonic Address |R/W/| Bits Description Default
Chroma Fixed-Gain Value
000000: Minimum Gain (0.25)
010000: Normal Gain (1.0)
111111: Maximum Gain (3.5)
Chroma‘Gain Type Selection
R_CHROMA_GAIN_SEL |0x0C7[7] RW| 1 |0: Auto-Gain 0
1: Fixed-Gain (Defined on 0x0C7[6:0])

R_CHROMA_GAIN 0x0C7[6:0] |RW| 7 0x21

0x0C9[0],

R_GAIN_CTL_VALUE
_GAIN_CTL_VALU 0x0C8[7:0]

RW| 9 [Chroma Gain Reference Value 0x100

Auto Color Kill From Color Detection
R_AUTO_KILL 0x0C9[1] RW | 1 "|0: Disable 0
1: Enable (Auto Kill from Color Detection)
TV/VCR Mode Selection

R _CDV_SEL 0x0C9[2] RW| 1 (0: Mode 1 0
1: Mode 2
CCIR Mode

R_CCIR_EN 0x0C9[3] RW| 1 |0: Disable 0
1: Enable

Auto Chroma Gain Loop Filter
00: Slow Time Constant

R.GAIN_CTRL_SPEED |0x0C9[5:4] |RW| 2 |01: Medium Time Constant 00
10: Fast Time Constant
11: Frozen
SECAM Invert Enable
R SECAM_INVERT 0x0C9[6] RW | 1 |0: Disable 0
1: Enable
SECAM Cross Color Reduction
R_SXCR 0x0C9[7] RW| 1 |0: Disable 1
1: Enable
R_THRESHOLD_SECAM [0x0CA[7:0] |RW | 8 |Color Killer Threshold for SECAM 0x80
R_THRESHOLD_QAM 0x0CB[7:0] |RW/| 8 |Color Killer Threshold for PAL and NTSC 0x80
R_SECAM_SENSITIVE 0x0CC[7:0] |[RW| 8 |SECAM Switch Sensitive Level 0x50
R_PAL_SENSITIVE 0x0CDJ[7:0] |RW| 8 |PAL Switch Sensitive Level 0x50
R_LOWER_BOUND 0x0CE[3:0] |RW/| 4 |Color Standard Detection Threshold 1 0x4
R_UPPER_BOUND O0x0CE[7:4] |RW| 4 |Color Standard Detection Threshold 2 0xC
R_CHROMA_LPPH 0xO0CF[1:0] |RW| 2 |Chroma Low Pass Filter Factor 1 01
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R_CHROMA_LPPI2 0x0CF[3:2] |[RW| 2 |Chroma Low Pass Filter Factor 2 10
Sub-Carrier Frequency Selection

R_SQP_LMT OxOCF [4] |RW| 1 |0: Type 1 0
1: Type 2

R_SQP_LPPI 0xOCF[6:5] |RW/| 2 |Sub-Carrier Phase Detection Factor 1 01

R_SQP_SPUP 0x0CF[7] RW/| 1 |[Sub-Carrier Phase Detection Factor 2 0

R_STD_COUNT 0x0DO0[5:0] |RW/| 4 |Color Standard Detection Ready Threshold | 0x38
Chroma Phase Detection Mode

R_CHROMA_PHASE 0x0DO[6] RW| 1 [0: Mode 1 0
1: Mode 2

R_STD_OFF00 0x0D1[7:0] |RW/| 8 |Burst Freq. Offset for 3.57MHz 0x00

R_STD_OFFO01 0x0D2[7:0] |RW/| 8 |Burst Freq. Offset for 4.2MHz 0x08

R_STD_OFF10 0x0D3[7:0] |RW/| 8 |Burst Freq. Offset for 4.43MHz 0x00

6.28.9 Comb Filter Process
BIT1612 Video Decoder ##{it NTSC 3-Line #1 PAL 5-Line #J Adaptive Comb Filter Zicfi Y/C 47 -

HIRROEHZ S T -

Table 6-49 Comb Filter Process Register

Mnemonic

Address

R/W

Bits

Description

Default

R_COMB_EN

0XOF0[6]

RW

Comb Filter Enable
0: Disable
1: Enable

R_COMB_CTHD

0x0D4[6:0]

RW

C Threshold Value

0x20

R_COMB_YTHD12

0x0D5[7:0]

RW

Y Threshold Value for
NTSC: Abs (Line0-Line1) or Abs (Line1-Line2)

PAL:

Abs (Line0-Line2) or Abs (Line2-Line4)

0x20

R_COMB_YTHD3

0x0D6[7:0]

RW

Y Threshold Value for
NTSC: Abs (Line0-Line2)
PAL: Abs (LineO-Line4)

0x10

R_LINE_THD1

0x0D7[7:0]

RW

Y Line Threshold1 Value

0x10

R_LINE_THD2

0x0D8[7:0]

RW

Y Line Threshold2 Value

0x0a

R_SECS_AUTOSW

0x0D9[0]

RwW

SECAM Standard Control
0: Force 1 D
1: Auto

R_N44360_AUTOSW

0x0D9[1]

RW

NTSC_4.43MHz_60Hz Standard Control
0: Force 1 D
1: Auto

R_NOCOR_AUTOSW

0x0D9[2]

RwW

No Color Burst Control
0: Force 1D
1: Auto

R_OUT_SEL

0x0D9[5:4]

RW

Middle Filter Selection
00: Mode 0
01: Mode 1
10: Mode 2
11: Mode 3

00

R_Y_SEL

0xODA[1:0]

RwW

Y Domain Force 1D Filter Selection
(when R_Y_AUTO =0)

00: Notch Filter

01: Two-Line Filter (Mode 0)

10: Two-Line Filter (Mode 1)

11: Three-Line Filter

00
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R_Y_AUTO

0xODA[2]

RwW

Y Domain Comb Filter Enable
0: Fixed Filter
1: Adaptive Comb Filter

R_Y1D_SEL

0XODA[5:4]

RwW

Y Domain Notch Filter Selection
00: Type 0
01: Type 1
10: Type 2
11: Type 3

00

R_CP90_SEL

0x0DB[2:0]

RW

C Domain Force 1D Filter Selection (Phase 90)
000: High Pass Filter

001: Two-Line Filter (Mode 2)

01x: Two-Line Filter (Mode 0)

10x: Two-Line Filter (Mode 1)

11x: Three-Line Filter

010

R_CP90_AUTO

0x0DBI[3]

RW

C Domain Comb Filter Enable (Phase 90)
0: Fixed Filter
1: Adaptive Comb Filter

R_CP180_SEL

0x0DB[6:4]

RW

C Domain Force 1D Filter Selection (Phase 180)
000: High Pass Filter

001: Two-Line Filter (Mode 2)

01x: Two-Line Filter (Mode 0)

10x: Two-Line Filter (Mode 1)

11x: Three-Line Filter

010

R_CP180_AUTO

0x0DB[7]

RwW

C Domain.Comb Filter Enable (Phase 180)
0: Fixed Filter
1: Adaptive Gomb Filter

R_CP90TAB_SEL

0x0DCJ1:0]

RW

C Domain Filter Table Selection (Phase 90)
00: Table 0
01:Table 1
10: Table 2
11: Table 3

11

R_CREFY_EN

0X0DC[4]

RW

C Domain Refers to Y Domain
0: Disable
1: Enable

R_YREEC_EN

0X0DC[5]

RW

Y Domain Refers to C Domain
0: Disable
1: Enable

R YP9OREF13_EN

0x0DCI6]

RwW

C Domain Refers to Line2 and Line4 (Phase 90)
0: Disable
1: Enable
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6.28.10 AGC and ACC Process

BIT1612 $Z{it AGC (Auto Gain Control)ThgeLIf2EH] Analog PGA Fiiffit -6db ~ 0db ~ 6db F1 12db 'Y
f&EY Gain Value F; Digital PGA FiiiEfit+18db ~ -18db Linear Digital PGA » k#Z{ ACC (Auto Clamp
Control)BhE L2 Analog Clamp #1 Digital Clamp - AGC ;. ACC B$Zetil| a5y A (S 94 RHE IF H HIHRIE
FHEN SRS RORS R A G P EE (o TR e M A el - EMZ B EmRRER - MR~ EREE
2% F[E - tERERY Registers % E75% Table 6-50 -

Digitize
A
N dnnnng ///ifﬂp““'
; Ty
i AGC_THD
Oi. ......................... [ R NS _t;.le

R_SYNC_HSYS

GAIN
R_SYNC_HSYE
Clamp d
R_SYNC_KS R.SYNC_HCE
Figure 6-30 AGC and Clamp Pulse
Analog ¢ Digital
ACC ACC
Y A\ 4
Analog .| Analog Digital Digital |
| Clamp pan. [<ADCH » clamp | PGA
R_AGAIN1_SRC MUX Analog | R_DGAIN1_SRC Digital
110 AGC AGC
]
I T 0
0 |1 Analog 0 |1 | Digital
R_AGAIN2_SRG MUX AGC | R_DGAIN2_SRC MUX || AGC
v
Analog .| Analog Digital Digital |
= Clamp pan. [><ADC2 » Clamp P PGA
A A
Analog < Digital
ACC ACC
Figure 6-31 AGC Control Selection
Table 6-50 AGC Control Register
Mnemonic Address |R/W| Bits Description Default
R_ACLAMP_SPEED 0x0DD[7:0]| RW | 8 |Analog Clamp Tracer Speed 0x18
R_ACLAMP1_LEVEL |0xODE[7:0]|RW | 8 |Analog Clamp 1 Level 0x30
R_ACLAMP2_LEVEL |0xODF[7:0]|RW | 8 |Analog Clamp 2 Level 0x80
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Analog AGC Enable for ADC1

R_AAGC1_EN OxOEO[0] |RW/| 1 |0: Disable (R_AAGC1_VALUE) 1

1: Enable (Auto Tracer)

Analog AGC Hold for ADC1

R_AAGC1_HOLD 0x0EO[1] |RW/| 1 |O: Disable (Tracer) 0

1: Enable (Hold)

Analog PGA 1 Value when AGC Disable

00: -6 db (x0.5)

R_AAGC1_VALUE O0x0EO[3:2] |[RW | 2 |01:0db (x1) 10

10: 6 db (x2)

11:12 db (x4)

Analog Clamp 1 Enable

R_ACLAMP1_EN OxOEO[4] |RW/| 1 |0: Disable (Turn Off Analog Clamp) 1

1: Enable

Analog Clamp 1 Level Selection

R_ACLAMP1_TYPE 0x0EO[5] |RW| 1 |0: R_ACLAMP1_LEVEL 0

1: Middle Level

Analog Clamp 1 Update Signal

R_SYNC1_CLAMP OxOEO[6] [RW | 1 |0: VSYNC 1

1: HSYNC

Auto ACC and AGC Hold when Tracer Stable

for ADCA

R_AUTO1_HOLD OxOEOQ[7] |RW| 1 . 0
0: Disable

1: Enable

Analog Gain Source Selection for ADC1

R_AGAIN1_SRC 0x0F2[4] |RW | 1 |0: From ADC1 Source 0

1: Reference with ADC2 AAGC Value

Digital AGC Enable for ADC1

R_DAGC1_EN OxOE1[0]/ [RW | 1" |0:Disable (R_DAGC1_VALUE) 1

1: Enable (Auto Tracer)

Digital AGC Hold for ADC1

R_DAGC1_HOLD 0x0E1[1] |RW/ 1 |O: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 1 Enable

R_DCLAMP1_EN O0x0E1[2] |RW | 1 |O: Disable (R_DCLAMP1_VALUE) 1
1: Enable
Digital ACC Hold for ADC1
R{DCLAMP1_HOLD OxOE1[3] |RW/| 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R_DAGC1_THD 0x0E1[7:4] |RW | 4 |Digital AGC 1 Tracer Level 0x1
R_DAGC1_VALUE 0x0E2[7:0] |RW | 8 |Manual Digital AGC 1 Value 0x40
R_DCLAMP1_LEVEL |0OxOE3[7:0]| RW | 8 |Digital Clamp1 Level Ox3F
R_DCLAMP1_VALUE |0OxOE4[7:0]|RW | 8 |Manual Digital Clamp1 Value 0x00
R_DAGC1_SPEED O0xOE5[5:0] |RW | 6 |Digital AGC 1 Tracer Speed 0x4
R_DIFFGAIN1_THD 0x0E5[7:6] |RW | 2 |AGC and ACC Ready Tthreshold for ADC1 0x00
Digital Gain Source Selection for ADC1
R_DGAIN1_SRC 0x0F2[5] |RW /| 1 |0: From ADC1 Source 0

1: Reference with ADC2 DAGC Value
Digital AGC 1 Update Signal

R_DAGC1_VSUP OXOEE[6] |RW | 1 |0:HSYNC 1
1: VSYNC

52 BITEK



BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

Digital AGC 2 Update Signal

R_DAGC2_VSUP OxOEE[7] |RW| 1 |0:HSYNC 1
1: VSYNC
Analog AGC Enable for ADC2

R_AAGC2_EN 0x0E6[0] |RW | 1 |O: Disable (R_AAGC2_VALUE) 1

1: Enable (Auto Tracer)

Analog AGC Hold for ADC2

R_AAGC2_HOLD Ox0E6[1] |RW/| 1 |0: Disable (Tracer) 0

1: Enable (Hold)

Analog PGA 2 Value when AGC Disable

00: -6 db (x0.5)

R_AAGC2_VALUE OxOE6[3:2] |[RW | 2 |01:0db (x1) 10

10: 6 db (x2)

11: 12 db (x4)

Analog Clamp 2 Enable

R_ACLAMP2_EN 0xOE6[4] |RW | 1 |0: Disable (Turn Off Analog Clamp) 1

1: Enable

Analog Clamp 2 Level Selection

R_ACLAMP2_TYPE OxOE6[5] |[RW| 1 |0: R_ACLAMP2_LEVEL 1

1: Middle Level

Analog Clamp 2 Update Signal

R_SYNC2_CLAMP OxOE6[6] |[RW | 1 |0: VSYNC 1

1: HSYNC

Auto ACC and'AGC Hold when Tracer Stable

for ADC2

R_AUTO2_HOLD Ox0E6[7] |RW| 1 ; 0
0:Disable

1: Enable

Analog Gain Source Selection for ADC2

R_AGAIN2_SRC 0x0F2[6] [RW | 1 “|0: From ADC2 Source 1

1: Reference with ADC1 AAGC Value

Digital AGC Enable for ADC2

R_DAGC2_EN OxOE7[0] |RW| 1 |0: Disable (R_DAGC2_VALUE) 1

1: Enable (Auto Tracer)

Digital AGC Hold for ADC2

R_DAGC2/HOLD OxOE7[1] |RW/| 1 |0: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 2 Enable

R_DCLAMP2_EN 0x0E7[2] |RW | 1 |0: Disable (R_DCLAMP2_VALUE) 1
1: Enable
Digital ACC Hold for ADC2
R_DCLAMP2_HOLD OxO0E7[3] |RW/| 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R_DAGC2_THD OXOE7[7:4] |RW | 4 |Digital AGC 2 Tracer Level 0001
R_DAGC2_VALUE OxOE8[7:0] |RW | 8 |Manual Digital AGC 2 Value 0x40
R_DCLAMP2_LEVEL |0xOE9[7:0] | RW | 8 |Digital Clamp2 Level 0x80
R_DCLAMP2_VALUE |0OxOEA[7:0]| RW | 8 |Manual Digital Clamp2 Value 0x00
R_DAGC2_SPEED OxOEB[5:0]|RW | 6 |Digital AGC 2 Tracer Speed 0x04
R_DIFFGAIN2_THD OxOEB[7:6]|RW | 2 |AGC and ACC Ready Threshold for ADC2 00
Digital Gain Source Selection for ADC2
R_DGAIN2_SRC 0x0F2[7] |RW | 1 |0: From ADC2 Source 1

1: Reference with ADC1 DAGC Value
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6.28.11 AFE and PLL Control

BIT1612 Aj7# AFE (Analog Front End)i e 2% » HIRIRE#M S5 T3 -

Table 6-51 ADC Control Register
Mnemonic Address |R/W| Bits Description Default
R_AFE_CS OXOEC[1:0] |RW | 2 |AFE Clamp Current 00
R_AFE_CTRPH 0xOEC[3:2] |[RW | 2 |AFE Phase Non-Overlap Time 00
R_AFE_CTRIB OXOEC[6:4] |RW | 3 |AFE Bias Current Control 110
R_AFE_SH2VCM 0X0EC[7] RW | 1 |AFE Internal Shortcut on Both PGA 0
R_AFE_ENIB 0x0EDI0] RW | 1 |AFE Bias Current Enable 1
R_AFE_ENREF 0x0ED[1] RW | 1 |AFE Reference Generator Enable 1
R_AFE_ENVBG 0x0ED[2] RW | 1 |AFE Bandgap Generator Enable 1
R AFE_ENVCM 0X0ED[3] rwl 1 AFE Common Mode Voltage Generator 1
Enable
Power Down Input for ADC 1
R_AFE_ENAY 0x0ED[4] RW | 1 |0: Power Down 1
1: Normal Operation
Power Down Input for ADC 2
R_AFE_ENAC O0xOED[5] RW| 1 |0: Power Down 1
1: Normal Operation
R_AFE_BYP 0xOED[6] RW| 1 |Bypass PGA forADC Test 0
R_AFE_DEC 0XOED[7] Rwl 1 Control Output Data Dec!mator by 8 or None 0
(Dec = 0: Normal Operation)
PLL Power On Reset
R_PLL_POR OxO0EE[0] RW | 1 |0: Disable 0
1: Reset
PLL Enable
R_PLL_EAPLL OX0EE[1] RW | 1 |0: Disable 1
1: Enable
R_PLL_ICPO OxXO0EE[2] RWq¢ 1 |PLL Factor 0 0
R_PLL_ICP1 OX0EE[3] RW | 1 |PLL Factor 1 0
PLL DTO Rotate
R_PLLDTO_ROL OxOEE[4] RW | 1 |0: Disable 0
1: Enable
[ ]
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6.28.12 Input Path Selection
BIT1612 Video Decoder (N7ERH#H 10 Bits ADC - $2{it =%H Analog S5 Al » I 7] %€ Register
FE - LAS74R CVBS K Y/C 1y safim A - HAHR A R B ElEE 275 T El - AHR Registers g2 Table
6-52 f; Table 6-53 -

R _AFE_SEL R_ANY_SEL

0

0
AINT1—— i -
A2 MUX ADCH —‘_1 MUX Luma(Y)

0
AIN2—@ | MUX = 4| MUX ————¢hroma(C)

R_ANC_SEL R_YC.EN

Figure 6-32 Input Path

Table 6-52 Analog Input Path Register

Mnemonic Address |R/W |Bits Description Default
Chroma Path Selection
R_ANC_SEL 0xOFO0[0] | RW | 1 |0: Data Source form ADC2 0

1: Data Source from ADC1
Luma Path Selection
R_ANY_SEL 0xOFO[1] |.RW:| 1/ |0: Data Source from ADC1 0
1: Data Source from ADC2
Video MUX Switch for ADCA
R_AFE_SEL 0xO0F0[2] | RW (<1 [0: ADC1 Signal from AIN11 Pin 0
1: ADC1 Signal from AIN12 Pin
Y/C Mode Enable

R_YC_EN 0xOFO0[3] | RW | 1 |0: Disable 0
1: Enable
(Reserved) 0xOF0[4] |RW | 1 |always fixto O 0

Table 6-53 Analog Input Selection
Mode R_ANC_SEL | R_ANY_SEL | R_AFE_SEL R_YC_EN

CVBS Mode:

Signal Input from AIN11
CVBS Mode:

Signal Input from AIN12
CVBS Mode:

Signal Input from AIN2
Y/C Mode:

Y Signal Input from AIN11 0 0 0 1
C Signal Input from AIN2
Y/C Mode:

Y Signal Input from AIN12 0 0 1 1
C Signal Input from AIN2

01 0 0 0

01 0 1 0

01 1 01 0
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Y/C Mode:
Y Signal Input from AIN2 1 1 0 1
C Signal Input from AIN11
Y/C Mode:

Y Signal Input from AIN2 1 1 1 1
C Signal Input from AIN12

6.28.13 Standard Setting and Detection
BIT1612 aJDL§¥#+ PAL ~ PAL6G0 - PAL-N - SECAM - PAL-M -~ NTSC-443-50 - NTSC-M - NTSC-443-60
A1 Black & White %5 Color Standard {S5f 1 T#5 - SGF2At EE) - 4P HEFITF8) — A - DU K
BHEPR BRI TROE - AR R EIERE2% T E - HHR Registers 3 7E 5225 Table 664 -

—» VSYNC

VSYNC Synchronize Process

——» HSYNC

—— > 50/60Hz

MUX |—R_AUFD

50/60 Detection 0 M 1 0
u
Fast 50/60 1] x
Detection

R_FSEL

R FSEL

Figure 6-33" Field Type Selection

50/60Hz
| R_STD_MOD
R STD SELO-2] |
\ "4 | MUX — 0 R_STDl_AUTO
— N ] MUX |_1
Color Standard MUX +—— Color Standard
) 0
Auto Detection
R _STD _SELO—

Figure 6-34 Color Standard Selection
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Table 6-54 Standard Setting and Detection Register

Mnemonic Address | R/W | Bits Description Default
Auto 50/60Hz Detection
R_AUFD O0x0F1[0] |RW | 1 |0: Manual 50/60Hz (Defined on 0x0F1[1]) 0

1: Auto 50/60Hz Detection

Manual 50/60Hz Mode (R_AUFD = 0)
0: 50Hz

R_FSEL oxOF1[] |Rw | 1 |80z : 0
Auto 50/60Hz Detection Mode (R_AUFD = 1)
0: Normal Mode

1: Fast Mode

Color Standard Detection

R_STD_AUTO O0xOF1[2] | RW | 1 |0: Manual Color Standard (Defined on 0x0OF1[6:4]){ "0
1: Auto Color Standard

Auto Color Standard Detection Mode Selection
R_STD_MOD OxOF1[3] |RW | 1 |0: Semi-Auto Mode 0
1: Fully-Auto Mode

Color Standard Setup for Manual Setting and
Semi-Auto on 50Hz

Color Standard Setup for'Semi-Auto on 60Hz
000: PAL/PAL-60

001: PAL_N

010: SECAM

R_STD_SELA1 0x0F2[2:0]| RW | 3 |011: PAL.M 101
100: NTSC_4.43 50Hz
101: NTSC_M/NTSC_J
110: NTSC_4.43_60Hz
111: Black & White

R STD_SELO O0xOF1[6:4]| RW | 3 000

6.29 Video Decoder Status Register
BIT1612 Built-In.Video Decoder $£{it F%1] Read Only Registers » DI{ZEEY BIT1612 [N Status » #HRE

Registers 5525 N »
Table 6-55 Video Decoder Status Register
Mnemonic Address R/W | Bits Description Default
R_DAGC1. OUT 0x16E[7:0] R | 8 |Digital AGC1 Tracer Value -
R_DCLAMP1_OUT 0x16F([7:0] R | 8 |Digital Clamp 1 Tracer Value -
R_DAGC2. OUT 0x170[7:0] R | 8 |Digital AGC2 Tracer Value -
RZDCLAMP2_OUT 0x171[7:0] R | 8 |Digital Clamp 2 Tracer Value -
R_AAGC1_0UT 0x172[1:0] R | 2 |Analog ACG1 Tracer Value -
R_AAGC2_OUT 0x172[3:2] R | 2 |Analog AGC2 Tracer Value -
R CHROMA_GAINouT |2 72L7:4, R | 12 |Chroma GAIN Tracer Value .
0x173[7:0]

Color Standard Detection Result

000: PAL

001: PAL_N

010: SECAM
R_COLOR_STANDARD |0x174[2:0] R | 3 |011: PAL_M -

100: NTSC_4.43_50Hz
101: NTSC_M/NTSC_J
110: NTSC_4.43_60Hz
111: B&W
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50/60Hz Detection

R_FIDT_O 0x174[3] R | 1 |0:50Hz -
1: 60Hz
HSYNC Lock Ready

R_HLCK_O 0x174[4] R | 1 |0: Not Ready -
1: Ready

R_SYNC_READY_O 0x174[5] R 1 |Auto Sync Detection Ready -

R _STD_READY_O 0x174[6] R 1 |Auto Color Standard Detection Ready -
Color Detection Result

R_COLORDET 0x174[7] R 1 |0: No Color or Low Color -
1: Color Source

R_SQP_COUNT 0x175[3:0] R | 4 |Burst Phase Detection -

R_DAGC1_READY 0x175[4] R | 1 |AGC1 Tracer Ready -
AGC2 Tracer Ready

R_DAGC2_READY 0x175[5] R | 1 |0: Not Ready -
1: Ready
Color Burst Detection
00: 3.57MHz

R_STD_FREQ 0x175[7:6] R | 2 |01:4.2MHz -
10: 4.3 MHz

11: Non-Standard

0x17CJ[0], 0x176[7:0]

R_INCCHRO_O 0x177[7:0] R | 17 |PLL Tracer Value -
MV Source Detection

R_MV_DET_SYNC 0x178[0] R |1 |0: Not MV Source -
1:MV Source
MV Source on Chroma

R_MV_DET_CHROMA |0x178[1] R | 1 10: Not MV Source -
1: MV Source
MV Type on Chroma

R_MV_TYPE_CHROMA |0x178[2] R | 1 |0:Type2 -
1: Type 3
Burst Phase Detection

R_STD_PHASE 0x178[3] R | 1 |0:0-180-0 -
1:0-90-180-270-0

R_SRC2 0x178[4] R 1 |Source Detection Result for AIN2 -

R_SRC12 0x178[5] R 1 |Source Detection Result for AIN12 -
Source Detection Result for AIN11

R_SRC11 0x178[6] R | 1 |0: No Signal Toggle -
1: Signal Toggle
Data Slicer Interrupt

R. CC_INT 0x178[7] R | 1 |0:No CC Data -
1: Has CC Data

R_CC_DATA1 0x17A[7:0] R | 8 |Data Slicer First Byte -

R_CC_DATA2 0x17B[7:0] R | 8 |Data Slicer Second Byte -
Data Slicer Error

R_CC_ERROR 0x17C[1] R | 1 |0:Normal -
1: Error
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6.30 Serial RGB Output
BIT1612 4% Serial RGB figiH /M » nJLAf¢ SRGB[8:1] (Pin52~Pin45)iiH##5{s; RGB {25% » 1% RTSx fifiH!
HSYNC - VSYNC - DE Z{5%% » /it SRGB_CLK(Pin 54) #giH} Clock {5%% » 774 %## LCD Panel Y Serial RGB
gy AFRAS o ZEMIHIAR S5 227 Table 6-56 - Figure 6-35 F; Figure 6-36 -
Table 6-56 Serial RGB Output Register

Mnemonic Address | R/W | Bits Description Default
R_SRGB_T_DLY 0x0F3[7:6] | RW 2 |HSYNC, VSYNC, DE Latency Cycle (Tclk) 10
R_SRGB_L_DLY 0x0F3[5:4] | RW 2 |HSYNC, VSYNC, DE Latency Cycle (Lclk) 00
R_SERIAL_DLY 0x0F3[2] RW 1 |Serial Data Delay 0

Serial RGB Type
R_SRGB_4X 0x0F3[1] RW 1 |0: 3T Serial RGB (RGB) 0

1: 4T Serial RGB (RGBB)
Serial RGB Enable

R_SRGB_EN 0x0F3[0] RwW 1 |0: Disable 1
1: Enable
R/G/B R1| G1|B1 | R2| G2| B2 | R3| G3| B3 | R4| G4| B4 [R5 | G5 | B5 E
Gi1|B1| R1|G2|B2 |R2 |G3 |B3 |R3 |G4{B4 |(R4 | G5 [B5 [R5 0
DE
ST einininigingipipNp N pdninliniy

Figure 6-35 “ UPS051

R/G/B Rt | G1|B1|Bl|R2|G2|B2|B2| R3| G3| B3 | B3| R4| G4 | B4 | B4

G1|Bi| R1| R1| G2 |B2 |R2 | R2 |G3 B3 |R3 | R3 | G4 |B4 |R4 | R4

DE 4 ] L
ocik 4 LELIML Ly

Figure 6-36 UPS052
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6.31 OSD Function
The embedded OSD supports the following features:

Three OSD Windows

128 Fixed FONT ROM/48 User Programmable FONT RAM
16 Characters Color User Programmable FONT RAM

256 Characters Display RAM

Index-Based Display RAM Memory Management
Independent Zoom Ratio x0.5~x16 for Horizontal Direction
Independent Zoom Ratio x0.5~x8 for Vertical Direction
Programmable Vertical Direction Line Space

Fade IN/OUT Effect

.16 Color Palette ltems (64 Colors)

. Blink Display Effect

. Fringe Font Effect

. Fringe Window Effect

. Vertical and Horizontal Directions Window Overlap
. External OSD interface

6.31.1 OSD Windows Function

With the embedded OSD, BIT1612 supports at most 3 OSD windows at the same time. Please refer

to Table 6-57 for related registers.

Table 6-57 OSD Windows Register

Mnemonic Address R/W |Bits Description Default
R_W0_X 0x104[2:0], 0x102[7:0] | RW | 11 |OSDO_Start X Position 0x196
R_WO0_Y 0x104[5:4], 0x103[7:0] | RW | 10 |OSDO0, Start Y Position 0x014
R_WO0O_W 0x105[6:0] RW | 7 JOSD0 Width (in Characters) 0x06
R_WO0_H 0x106[5:0] RW | 6 [OSDO0 Height (in Characters) 0x01

R_W1_X 0x114[2:0], 0x112[7:0]( RW | 11 |OSD1 Start X Position 0x033
R_W1Y 0x114[5:4], 0x113[7:0] | RW [.10 |OSD1 Start Y Position 0x03F
R_W1_W 0x115[6:0] RW |7 |OSD1 Width (in Characters) 0x09
R_W1_H 0x116[5:0] RW | 6 |OSD1 Height (in Characters) 0x06

R_W2_X 0x124[2:0], 0x122[7:0] | RW | 11 |OSD2 Start X Position 0x080
R_W2_Y 0x124[5:4],,0x123[7:0] | RW | 10 |OSD2 Start Y Position 0x0D2
R_W2_W 0x125[6:0] RW | 7 |OSD2 Width (in Characters) 0x14
R_W2_H 0x126[5:0] RW | 6 |OSD2 Height (in Characters) 0x00
[ ]
60 BITEK



BIT1612 10-Bit Digital Video Decoder with OSD and T-CON

VSYNC

(0,0 | U —
) E‘:—WO—X R WO W J HSYNC
¢ ”
mEE N [T
3| 5| £¥4- orrE
c T« OSDOo Ig
o
__________ T Il
OSD1 3
o
_1L______-_____I ___I_______ .II
| | "
! OSDh2 : I;l
| D 2
L I |
] lRwex! ] Rwaw | :
o :
le e J
"R w1 X I R Wi_W '!

Figure 6-37 OSD Windows Setup

6.31.2 OSD Memory Mapping

OSD (#1411 Figure 6-37 Ffir -

#H R_Wx_INDEXS F1.R_Wx_INDEXE #cf5H % Display RAM f5544{H "WORD” Bf#&HY Data (
[EIFFEYFH 0x5xx F1 Ox4xx FHEIER Data) » Erh 0x5xx[6] FHzk4zed "Background Fade Enable” (ZEf&HL
R_Wx_FADE) - Ox5xx[5]3k#2:4#] “Foreground Blink Enable” (ZE#4fd R_Wx_CYCLE) - 0x5xx[3:0] F 3k %
2 16 {i#] Palette HARY3E R0 {0x5xx[4], 0x4xx[6:0]} FHARIZE LA (@ Font (0x00~0x7F : EZEE
“Fixed Font” (128 {[]) , 0x80~0xAF * EZi s “User Font” (48 {[) » 1 0xBO~0xBF : £ # “Color Font” (16
fld) ) -

FHHr Palette RAM {73 & LA 4 RlEE 71 E —(EE 1 - 7k “0” /9 “bits” FHzA#EH] “Fringe
Enable” ~ ik “0” Y “bit4” FAZKEE] “Foreground Transparent Enable” (354 1 B » 52238 F) ~ ik
"0” (1] bit3” FHzcE#] "Background Transparent Enable” (554 1 [ > 52 43E825) ~ (izhE "0 By “bit2~0”
Jefirhb "1 B "bit5~0” FAZ{ZEH] "Foreground Color” 5 {iidik "2” #4 “bit4” FAZ$EMd] "Foreground Fade
Enable” (B0 R_Wx_FADE) : {ii "2” fy "bit3” Fizkiz| "Background Blink Enable” (ZEiEHD
R_Wx_CYCLE) Fifizht "2 #y "bit2~0" Fefizhl "3” B "bit5~0" FHzcHEH|"Background Color” » m]Z:3%
Figure 6-38 f; Figure 6-39 -
ifite "User Font” 1 "Color Font” Fi{3 /2R FHt A RAM 195 :0Aa%aT > 435145 48 J% 16 i Font- 7£"User
Font” AU HIELL 32 i RAM {744 Data 2k &5 —{ Font (7]22% Figure 6-40") : 7 "Color Font” {1

ERRIELL 96 i RAM fizhikfY Data AckH & ¢ Font (7]22% Figure 6-41) -
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User Programmable
FONT RAM

Color FONT RAM

— 0x00
: =
o
o
e
%
Font Select : [
> P | 0x7H
0X5xx[4] 0x4xx[6:0] 0)5(80 (HQé?N?(?;E?é%JOF
Font Select (Bit7) Font Select(bit640)
0x500| WORDO 0x400 [ WORDO
WORD1 WORD1
R_Wx_INDEXS ——p» :
ATTR Display RAM | CODE OXAF OXBE0~OX6FF
R_BANK_SEL = 101)
R_Wx_INDEXE ————#» 0xBO| 0x600~0x61F
WORD 254 WORD 254 : Q—gmﬁ—ggtfgﬁ’gg;
0x5FF| WORD 255 0x4FF|WORD 255 : (R_BANK. SEL = 100,8)
-
e \
_- - \
| Palette RAM :
IBe|B5|B4|  Bi30] | 0x300 = DXBED~OX6FF
0x0 —0xBH R SRPLE  on1'o)
— R_BANK_SEL =011,G),
A A (R_BANK_SEL = 101,B)
Palette Index 0
x1
0x5xx[3:0] i
Select Palette :
OxF
0x83F
Fringe Enable
Font Select (Bit7) Foreground Transparent Enable
r Background Transparent Enable
— Foreground Blink Enable
Address xxxx00| B5 | B4 | B3 [Foreground R (3 bits)
—Background Fade Enable Addréss xxxx01 Foreground G Foreground B
Address xxxx10[ B5 | B4 | B3 Background R
Address xxxx11 Back&ound C:A Background B

-------------------------- Foreground Fade Enable

Background Blink Enable

Figure 6-38 OSD Memory Mapping
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Palette RAM
Display RAM Border Enable=1
—O0x300( O0x17 | Foreground Transarent Enable=0
0x400| 0x42 |‘B’ Background Transarent Enable=0
0x301| 0x00 | Foreground Fade Enable=0
o Background Blink Enable=0
0x401| 0x49 | 1 — 0x302| oxo00 Foreground Color :
X X R=8"hff,G=8'h00,B=8'h00
0x402 | 0x54 | Background Color :
L_0x303| oxo07 R=8'h00,G=8'h00,B=8'hFF
Border Enable=0
—0x304 | 0x00 | Foreground Transarent Enable=0
Background Transarent Enable=0
0x305| 0x07 | Foreground Fade Enable=0
Background Blink Enable=1
Foreground Color :
0x306 | OXOF | p_g100,G=8'h00,B=8"hff
0x0 Background Color :
0x580 | 0x20 L_0x307| 0x00 | R=8'hff,G=8'h00,B=8'h00
0x581 | 0x42 | 0X2 Border Enable=1
X — 0x308| 0x28 | Foreground Transarent Enable=0
0x582 | 0x61 Ox1 I?ackground Transarent Enable=1
0x309| 0x38 oreground Fat_;ie Enable=0
Background Blink Enable=0
Foreground Color: :
0x30A| 0x00 | g_g'h0o,G=8"hif,B=8'h00 ——”
Background Color : e
'— 0x30B| 0x00 | R=8'h00,G=8'h00,B=8'h00
Ox5FF .
0x33F
Figure 6-39/ Palette RAM Example
user
Programmable
---------------------------------- FONT RAM
QOOOOCEONIIO ¢
OTTTL D0 0QQ00 0620 1 0x00
CO00600He e > oxze |00
00080000 T®6 O 0x623 [ 0x00
ol Jey 1 X rstejer I Jo 0x624 | Ox1F
oY Joy J \ogeojelex X @ 0x625 | 0x3C | & o
o) Joi" Jojosof X X Jojo g 0x626 | OXIF | 28 S
o Jo! folof Y I Jololoin i By £ 51
25 " X
@ JoXx JoIex X X X JOX0 0x620 | _ox06 | 28 3
@, IOl IOl X X K X X@ 0x62A | ox16 s
ol JoX Joleiex X X X X ) 0x62B | 0x06
o) Jor X JololefeX X X Joe2c | oaa
00000000000 s ) B
C0000000000O 0x63F | 0x00
C00000000OOO : :
COO0OO000OOOOOO :
OXGEF

Figure 6-40 OSD User Programmable Font RAM
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0000000
C0000000
COC0000000®
OCO000e0000
OO0000e0600

O
O
O
OO00000000
@
@

Slole) X X XOXU

Color FONT RAM
: If Display RAM
{0x501[4],0x401[6:0]}
— = 0xB0

0x3F
0x3F
0x1F
0x3E
0x07

R_BANK_SEL

0x02
0x10
0x02

=1 0x10
0x60C | 0x01

o
X
[=2]
[=]
[=<]
100

o
2
(2]
o
>
ANK_SEL

Figure 6-41 OSD Color Font RAM

Table 6-58 OSD Memory Mapping Table

Memory Mapping Address
Display RAM (CODE) 400H~4FFH
Display RAM (ATTR.) 500H~5FFH
300H~33FH
Palette RAM
aete (Same as 340H~37FH, 380H~3BFH, 3COH~3FFH)

User Programmable Font RAM
(Color Font RAM)

600H~6FFH

Map to User Font 0~7
or Color R Font 0~7
Map to User Font 8~15
or Color R Font 8~15
Map to User Font 16~23
or Color G Font 0~7
Map to User Font 24~31
or Color G Font 8~15
Map to User Font 32~39
or Color B Font 0~7
Map to User Font 40~47
or Color B Font 8~15

R_BANK_SEL=000

R_BANK_SEL=001

R_BANK_SEL=010

R_BANK_SEL=011

R_BANK_SEL=100

R_BANK_SEL=101
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6.31.3 OSD Windows Attributes
BIT1612 v] L5375 3 {iE OSD il &5 3% & RN ARV @ 1k -
Table 6-59 OSD Windows Attribute Register

Mnemonic Address |R/W| Bits Description Default
R_WO_INDEX_S 0x107[7:0] |RW | 8 |OSDO Display RAM Start Index 0x00
R_WO_INDEX_E 0x108[7:0] |[RW | 8 |OSDO Display RAM End Index OxFF
R_WO0_FADE 0x10B[3:0] | RW | 4 |OSDO Fade In/Out Level OxF
R_WO0_WMIRX 0x109[6] |RW | 1 |OSDO Window Mirror for Horizontal 0
R_WO0_WMIRY 0x10A[6] |RW | 1 |OSDO Window Flip 0
R_WO0_FMIRX 0x109[7] |RW| 1 |OSDO Characters Mirror for Horizontal 0
R_WO_FMIRY 0x10A[7] |RW | 1 |OSDO Characters Mirror for Vertical 0

OSDO Font Fringe Selection
R WO_FFRI_SEL 0x10D[7:0]|[RW | 8 Bit7: Left, Up; Bit6: Up; Bit5: Right, Up; OXFF

Bit4: Left; Bit3: Right;

Bit2: Left, Down; Bit1: Down; Bit0: Right, Down;
OSDO0 Font Fringe Horizontal Width
R_WO_FFRI_H 0x10C[3:0]|RW | 4 |(R_WO_FFRI_H<=R_W0_MULX) 0x0
4’b0000: 1 Pixel; ~ 4'b1111: 16 Pixels;
OSDO0 Font Fringe Vertical Width
R_WO0_FFRIL_V 0x10C[6:4]|RW | 3 |(R_WO_FFRI_V<=R_WO0_MULY) 000
3'b000: 1 Pixel; ~ 3'b111: 8 Pixels;

OSDO Font Fringe Color

Bit2: Color.R;" " Bit1: Color G; Bit0: Color B
OSDO0 Horizontal Character Size

5’b00000: x1; ~5’b01111: x16;

R_WO_MULX 0x109[4:01 | RW | 5 5'b10000: x0.5 (Odd); 5’b10001: x0.5 (Even); 0x00
5'b1001X:x0.5 (Field Change)

OSDO Vertical Character Size

4’b0000: x1; ~ 4b0111:x8

R_WO_MULY Ox10AIB:0TRW | &1 11 1000: x0.5 (Odd): 451001: x0.5 (Even), 0x0
4’'b101x: x0.5 (Field Change)

R_WO_FFRI_COR O0x10E[2:0] |RW | 3 111

R_WO_VANISH_ LN~ |Ox10E[7:4]|RW | 4 |OSDO Vanish Line Number 0x0

R_WO_VANISH<DIR |0x10E[3].. |RW | 1 |OSDO0 Vanish Line Direction 0

R_WO0_WFRI_EN Ox10F[7] |RW | 1 |OSDO Window Fringe Enable 0

R_WO0_WFRI_H 0x10F[3:0] |[RW| 4 |OSDO Window Fringe Horizontal Width (Pixel) | 0x0

R_WO_WFRI_V Ox10F[6:4] [RW| 3 |OSDO Window Fringe Vertical Width (Line) 000

R_W0_WFRI_R oxtiop1:0] |Rw | 2 |OSPO Window Fringe Color 00
Color R

R_WO0_WFRI_G oxi10[3:2] |Rw | 2 |OSPO Window Fringe Color 00
Color G

R W0 WFRI_B Ox110[5:4] | Rw | 2 |OSPO Window Fringe Color 00
Color B

R_W0_WFRI_FADE |0x110[7] |RW| 1 |OSDO Window Fringe Fade In/Out Enable 0

R_WO_WFRI_BLEN |0x110[6] |RW| 1 |OSDO Window Fringe Blink Enable 0

R_W0_WDLY 0x10B[6:4] [RW| 3 |OSDO Window Delay (Pixel) 000

R_WO0_EN 0x111[7] |RW| 1 |OSDO Window Enable 0
0SDO Blink Period (in VSYNC)
3000 : 1; 3b001:2;  3b010: 4

R_W0_CYCLE OATBAT 1RWH 3 o011 - ¢ 3b100:16;  3b101:32; m
3b110 :64; 3111 : 128;

R_WO0_SPCY 0x111[2:0] |[RW | 3 |OSDO Vertical Character Space 000
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R_W1_INDEX_S 0x117[7:0] |RW | 8 |OSD1 Display RAM Start Index 0x0F
R_W1_INDEX_E 0x118[7:0] |RW | 8 |OSD1 Display RAM End Index OxFF
R_W1_FADE 0x11B[3:0] |RW | 4 |OSD1 Fade In/Out Level OxF
R_W1_WMIRX 0x119[6] |[RW| 1 |OSD1 Window Mirror for Horizontal 0
R_W1_WMIRY 0x11A[6] |RW | 1 |OSD1 Window Flip 0
R_W1_FMIRX 0x119[7] |RW | 1 |OSD1 Characters Mirror for Horizontal 0
R_W1_FMIRY 0x11A[7] [RW| 1 |OSD1 Characters Mirror for Vertical 0
OSD1 Font Fringe Selection
R W1 _FFRI SEL  |oxiiDp[z:0]|[Rw | g |B7-Left Ups Bit6:Ups  BitS: Right, Ups | o

Bit4: Left; Bit3: Right;

Bit2: Left, Down; Bit1: Down; Bit0: Right, Down;
OSD1 Font Fringe Horizontal Width

R _W1_FFRI_H 0x11C[3:0] |[RW | 4 |[(R_W1_FFRI_H<=R_W1_MULX) 0x0
4’pb0000: 1 Pixel; ~ 4b1111: 16 Pixels;
OSD1 Font Fringe Vertical Width

R W1 _FFRILV 0x11C[6:4] |RW | 3 |(R_W1_FFRI_V<=R_W1_MULY) 000
3’b000: 1 Pixel; ~ 3'b111: 8 Pixels;

OSD1 Font Fringe Color

Bit2: Color R; Bit1: Color G; Bit0: Color B
OSD1 Horizontal-Character Size

5’000000: x1;~ 5'b01111: x16;

R_W1_MULX 09[40 1AW S| 10000: %0.5 (Odd): 5510001: x0.5 (Even): | X0
5’b1001X: x0.5 (Field Change)

OSD1 Vertical Character Size

4’b0000: x1; ~ 4'b0111:x8

R_W1_FFRI_COR  [0x11E[2:0] |RW | 3 11

R_WI1_MULY OxHABOL RWH 4 1 1000: x0.5 (Odd): 451001: x0.5 (Even), 0x0
4’b101x: X0.5 (Field Change)

R_W1_VANISH_LN  |0x11E[7:4]{RW| 4 '|OSD1 Vanish Line Number 0x0

R_W1_VANISH_DIR |0x11E[3] [|RW | 1.|OSD1 Vanish Line Direction 0

R W1_WFRI_EN Ox11F[7] |RW | A4 |OSD1 Window Fringe Enable 0

R_W1_WFRI_H 0x11F[3:0] | RW | 4 |OSD1 Window Fringe Horizontal Width (Pixel) 0x0

R_W1_WFRI_V 0x11F[6:4] |RW | 3 |OSD1 Window Fringe Vertical Width (Line) 000

R W1 WFRI_R ox120[i0] | Rw | 2 |OSP1 Window Fringe Color 00
Color R

R W1_WFRI G oxi20[3:2] | Rw | 2 |OSP1 Window Fringe Color 00
Color G

R.W1_WFRI_B ox120[5:4] | Rw | 2 |OSPT Window Fringe Color 00
Color B

R.W1_WFRI_FADE |0x120[7] |RW | 1 |OSD1 Window Fringe Fade In/Out Enable 0

R W1 _WFRI_BLEN 0x120[6] |RW| 1 |OSD1 Window Fringe Blink Enable 0

R_W1_WDLY 0x11B[6:4] |RW | 3 |OSD1 Window Delay (Pixel) 000

R_W1_EN 0x121[7] |RW| 1 |OSD1 Window Enable 0
OSD1 Blink Period (in VSYNC)
3'b000 : 1; 3'b001 : 2; 3'b010: 4;

RW1_CYCLE OI21[6:4] W1 3 lapo11:8;  3bl00:16;  3biot:g2; |
3'b110 : 64; 3'b111 :128;

R_W1_SPCY 0x121[2:0] |[RW | 3 |OSD1 Vertical Character Space 000

R_W2_INDEX_S 0x127[7:0] |RW | 8 |OSD2 Display RAM Start Index 0x54

R_W2_INDEX_E 0x128[7:0] |[RW | 8 |OSD2 Display RAM End Index OxFF

R_W2_FADE 0x12B[3:0] |[RW | 4 |OSD2 Fade In/Out Level OxF

R_W2_WMIRX 0x129[6] |[RW| 1 |OSD2 Window Mirror for Horizontal 0
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R_W2_WMIRY 0x12A[6] |RW| 1 |OSD2 Window Flip 0
R_W2_FMIRX 0x129[7] |RW | 1 |OSD2 Characters Mirror for Horizontal 0
R_W2_FMIRY 0x12A[7] [RW| 1 |OSD2 Characters Mirror for Vertical 0

OSD2 Font Fringe Selection

Bit7: Left, Up; Bit6: Up; Bit5: Right, Up;
Bit4: Left; Bit3: Right;

Bit2: Left, Down; Bit1: Down; Bit0: Right, Down;
OSD2 Font Fringe Horizontal Width
R_W2_FFRI_H 0x12C[3:0]|RW | 4 |(R_W2_FFRI_H<=R_W2_MULX) 0x0
4’b0000: 1 Pixel; ~ 4’b1111: 16 Pixels;
OSDO0 Font Fringe Vertical Width
R_W2_FFRI_V 0x12C[6:4]|RW | 3 |(R_W2_FFRI_V<=R_W2_MULY) 000
3’b000: 1 Pixel; ~ 3'b111: 8 Pixels;

OSD2 Font Fringe Color

Bit2: Color R; Bit1: Color G; Bit0: Color.B
OSD2 Horizontal Character Size

5’000000: x1; ~ 5'b01111: x16;

R_W2_MULX Ox129[4:01 1AW S | 16000: %0.5 (Odd): 5510001:%0.5 (Even); | X0
5’b1001X: x0.5 (Field Change)

OSD2 Vertical CharacterSize

4’b0000: x1; ~ 4'b0111:x8

R_W2_MULY Ox12A[3:0] | RW 4 4’b1000: x0.5 (Odd); 4b1001: x0.5 (Even), 0x0
4'b101x: x0.5 (Field Change)

R_W2_FFRI_SEL 0x12D[7:0]|RW | 8 OxFF

R_W2_FFRI_COR 0x12E[2:0] |RW | 3 000

R_W2_VANISH_LN 0x12E[7:4] |RW | 4 |OSD2 Vanish Line Number 0x0

R_W2_VANISH_DIR |0x12E[3] |RW/| 1 |OSD2Vanish Line Direction 0

R W2 WFRI_EN 0x12F[7] |RW| 1 |OSD2Window Fringe Enable 0

R_W2_WFRI_H 0x12F[3:0] |[RW | 4 |OSD2 Window Fringe Horizontal Width (Pixel) 0x0

R_W2_WFRI_V 0x12F[6:4] |RW | '3 ||OSD2 Window Fringe Vertical Width (Line) 000

R_W2 WFRI_R 0x130[1:0] |[Rw | 21| 2SP2 Window Fringe Color 00
Color R

R W2 WFRI_G 0xi30[3:2] | Rw| 2 |OSD2 Window Fringe Color 00
Color G

R_W2 WFRI_B 0x130[5:4] | Rw | 2 |OSD2 Window Fringe Color 00
Color B

R_W2_WERI_FADE "|0x130[7] |RW | 1 |OSD2 Window Fringe Fade In/Out Enable 0

R_W2_ WFRI_BLEN _ |0x130[6] |RW | 1 |OSD2 Window Fringe Blink Enable 0

R_W2_ WDLY. 0x12B[6:4] |RW | 3 |OSD2 Window Delay (Pixel) 000

R_W2_EN 0x131[7] |RW| 1 |OSD2 Window Enable 0
OSD2 Blink Period (in VSYNC)
3'b000 : 1; 3'b001 : 2; 3'v010: 4;

RLW2_CYCLE OxI3T[6:4] | AW 3 3011 - 8; 3b100:16;  3bi01:32; |
3'b110 : 64; 3'b111 :128;

R_W2_SPCY 0x131[2:0] |[RW | 3 |OSD2 Vertical Character Space 000
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Display RAM
0x400

R_Wx_INDEX_S+1

- R_Wx_INDEX_S=0
R_Wx_INDEX_S— "B" | R wx_INDEX_S+6

uln \\L / R_WX_W =5 J
N g
e ol L 4 /
)]
1

llEll
"K"

R_Wx_INDEX_S+5

4

\
\
T

/

R_Wx_H

ll1ll \ / ‘_

"6" N — \ |

OXAFF RWxspcY ——F T
]

R_Wx_INDEX_E =29

le
A\

Ox5FF

Figure 6-42 OSD Windows Attribute
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6.31.4 OSD Windows Overlap Selection
DAF Register Fizi:#E4% OSD i g s A NEST -

Table 6-60 OSD Windows Overlap Selection

Mnemonic

Address

R/W |Bits

Description

Default

R_OSD_LAYER

0x101[7:5]

RW

OSD Windows Overlap Selection

000

0OSD0->0SD1->0SD2

001

0OSD0->0SD2->0SD1

010

OSD1->0SD0->0SD2

011

0OSD1->0SD2->0SD0

100

0SD2->0SD0->0SD1

101, 11x

0OSD2->0SD1->0SD0

000

VSYNC

OSDO

« R_OSD LAYER[2:0] = 001

OSD2

OSD1

Figure 6-43 OSD Windows Overlap
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6.31.5 External OSD Interface

BIT1612 mEoM OSD {7 5 #24Efy OSD JEfH

RN OSD (5] - fEEkEIL T - BIT1612 A S74% Graphic g A5 -

10-Bit Digital Video Decoder with OSD and T-CON

» HEFATDASEOR 8 TEEAE - 481 > IR GIN Port

Table 6-61 External OSD Register
Mnemonic Address |R/W |Bits Description Default

External OSD Enable

R_EXTOSD_EN 0x100[0] RW | 1 |0: Disable 0
1: Enable
External OSD Blank Polarity

R_POL_EXTBNK 0x100[1] RW | 1 |0: Normal 0
1: Invert
External OSD HSYNC Polarity

R_POL_OSDHS 0x100[2] RW | 1 |0: Normal 0
1: Invert
External OSD VSYNC Polarity

R_POL_OSDVS 0x100[3] RW | 1 |0: Normal 0
1: Invert
External OSD CLOCK Polarity

R_POL_OSDCLK 0x100[4] RW | 1 |0: Normal 0
1: Invert

6.31.6 OSD User Programmable RAM Selection
LI Register Fizi#E#2:4/25 OSD User Programmable RAM [E;Fr S Memory Bank -

Table 6-62 User Programmable RAM Selection

Mnemonic Address |R/W

Bits

Description

Default

R_BANK_SEL 0x101[4:2] | RW

User Programmable RAM Banks Selection

000

Bank 0, Mapping to User Font 0~7
(Mapping to R Color Font 0~7)

001

Bank 1, Mapping to User Font 8~15
(Mapping to R Color Font 8~15)

010

Bank 2, Mapping to User Font 16~23
(Mapping to G Color Font 0~7)

000

011

Bank 3, Mapping to User Font 24~31
(Mapping to G Color Font 8~15)

100

Bank 4, Mapping to User Font 32~39
(Mapping to B Color Font 0~7)

101

Bank 5, Mapping to User Font 40~47
(Mapping to B Color Font 8~15)
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6.31.7 OSD Clock Control

10-Bit Digital Video Decoder with OSD and T-CON

BIT1612 OSD £i{n42fit Clock BABEARITIAE - HAHRH Registers 5% E 727 Table 6-63 -

Table 6-63 OSD Clock Setting Register

Mnemonic Address | R/W |Bits Description Default
OSD Clock Enable
R_OSDCLK_EN 0x00B[0] | RW | 1 |0: Disable 1
1: Enable
OSD Clock Polarity
R_OSDCLK_POL 0x00B[1] | RW | 1 [0: Normal 1
1: Invert

6.31.8 OSD Built-In Fixed Font
BIT1612 A% 128 & OSD 8 » HIEHEAT T -
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Figure 6-44 Fixed Font
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6.32 Timer
BIT1612 2t T Rfld & 7 16 fChIRTEEs - MHRRR A RG22 MYE R -
Table 6-64 Timer Register

Mnemonic Address R/W |Bits Description Default

R_TIMERO_VAL 0x143[7:0],0x142[7:0]| RW | 16 |Timer 0 Count Value 0x0000
Timer 0 Enable

R_TIMERO_EN 0x144[0] RW | 1 |0: Disable 0
1: Enable
Timer 0 Count Mode

R_TIMERO_MODE 0x144[1] RW | 1 |0: Circulation 0
1: One-Shot

Timer 0 Count Base
00: Output VSYNC
R_TIMERO_BASE _MODE |0x144[3:2] RW | 2 |01: Output HSYNC 00
10: Input VSYNC
11: Input HSYNC
R_TIMER1_VAL 0x146[7:0],0x145[7:0]| RW | 16 |Timer 1 Count Value 0x0000
Timer 1 Enable
R _TIMER1_EN 0x147[0] RW | 1 |0: Disable 0
1:Enable

Timer 1 Count Mode
R_TIMER1_MODE 0x147[1] RW | 1 |0: Circulation 0
1:'One-Shot
Timer 1 Count Base
00: Output VSYNC
R_TIMER1_BASE_MODE |0x147[3:2] RW |2 |01: Output HSYNC 00
10: Input VSYNC
11: Input HSYNC

XCLK

TIMERO_OUT

COUNTERO

|
|
Il
|
\
|
R_TIMERO_EN i
T
|
|
|
|

R_TIMERO_MODE

R_TIMERO_BASE_MODE[1:0] ><

R_TIMERO_VAL(7:0] >< w 5

Figure 6-45 Timer Mode 0 (Circulation)

XCLK

TIMERO_OUT i |
|
COUNTERO 0o X 1X2X3X4) 5 Lo
R_TIMER0_EN

R_TIMERO_MODE

R_TIMERO_BASE_MODE1:0] ><

R_TIMERO_VAL[7:0] >< ! 5
T

Figure 6-46 Timer Mode 1 (One-Shot)
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6.33 IR Decoder Function
BIT1612 $Z{i NEC IR Decoder function » f1 BIT1612 {&3] NEC IR Format » i #& 1 Interrupt $2{it45 MCU 22

% » HAHRA Registers B EHS% T3 ¢
Table 6-65 IR Pulse Detection Register

Mnemonic Address R/W | Bits Description Default
R IR CC 0x149[7:0] RW 8 |User Defined Customer Code 0x00
- 0x148[7:0] RW 8 |User Defined Customer /Code 0x00

NEC IR Polarity

R_POL_IR 0x14A[0] RW 1 |0: Normal 0
1: Invert
Repeat Code Detection Enable

R_IR_DISREPT |0x14A[1] RW 1 |0: Enable Repeat Code 0

1: Disable Repeat Code
NEC IR Clock Base
000: XCLK

001: XCLK/2

010: XCLK/3
R_IR_BASE 0x14A[4:2] RwW 3 |011: XCLK/4 000
100: XCLK/5

101: XCLK/6

110: XCLK/7

111: XCLK/8

NEC Interrupt Conditions

[5]: Check IR Code = ~IR /Code
[6]: Check IR Data = ~IR /Data
R_IR_CHECK |0x14A[7:5] RwW 3 [[7]: Check 000
IR Code = User Defined Customer Code
and

IR /Code = User Defined Customer /Code
NEC IR Decoder Enable

R_IR_EN 0x14B[0] RW 1 |0: Disable 0
1: Enable
R_IR_DB 0x14B[3:2] RwW 2 |IR De-Bounce Setup 00
IR Code Type
R_IR_TYPE 0x14B[4] R 1 |0: First Code -
1: Repeat Code
0x14C[7:0] R 8 |NEC IR /Data Byte -
R IR_GODE 0x14D[7:0] R 8 |NEC IR /Code Byte -
0x14E[7:0] R 8 |NEC IR Data Byte -
0x14F[7:0] R 8 |NEC IR Code Byte -
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6.34 GPI and KEY Function

BIT1612 A%k 8 #H GPI (General Purpose Input) » 3 A] ¢ %1% GPI Pin 433 #£ Level Status - Key Down

B¢ Key Up =fEfifg=¢iREE » A aJ#EH Interrupt (0x002[7]) ~ R_KEY_STATUS (0x155) 5z R_KEY_ACK (0x156):#&

[A[HIREE - FHRA Registers i 7E:#22% Table 6-66 f; Figure 6-47 -
Table 6-66 GPI and KEY Register

Mnemonic Address RW | Bits Description Default
R_KEY_STATUS 0x155[7:0] R 8 |Real Time GPI Status 0x00
R_KEY_ACK 0x156[7:0] R 8 |Key Trigger Status 0x00
R_KEY_LONG_FLAG |0x157[7] R 1 |Long Key Trigger Flag 0
R_KEY_LONG_ACK |0x157[3:0] R 4 |Long Key Trigger Status 0x0

Key Type Selection 1
R_KEY_TYPE 0x150[7:0] RW 8 |0: Positive Edge 0x00

1: Negative Edge
Key Type Selection 2
R_KEY_DEDGE 0x151[7:0] RW 8 |0: Single Edge 0x00
1: Double Edge
Key Port Selection

R_KEY_SRC 0x152[7] RW 1 |0: TOUT_I 1
1: BIN
R_KEY_DB 0x152[6:4] RW 3 |GPI De-Bounce Setup 100
GPRI[3:0]'Long Key Monitor Enable
R_KEY_LONG_EN 0x152[3:0] RW 4 |0: Disable 0x0
1:Enable
R_KEY_LONG_STR  |0x153[7:0] RwW 84 |Long Key Trigger Threshold OxFF
R_KEY_LONG_REP  |0x154[7:0] RW 8 |Long Key Trigger Interval 0x50
Clear Key ACK
R_KEY_CLEAR 0x157[4] RW 1 |0: Normal 1
1: Clear
R_KEY_TB 0x157[6:5] RW 2 |Long Key Basic Clock Cycle 01
R_KEY_SRC_64 0x14B[1] RW 1 |Setto0 0
GPI
Debounce Ttime Long Key Threshold Long Key Repeat Interval

Long Key Repeat Interval

et 100

Figure 6-47 Long Key Process
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6.35 PLL and OSC Pads

BIT1612 i —#f PLL Wfiffh& Oscillator FrfftiusiaciE 4= n i =({kry Clock fii- HAHR AU Registers
ifi2:% Table 6-67 & Figure 6-48 -

10-Bit Digital Video Decoder with OSD and T-CON

Table 6-67 PLL Register
Mnemonic Address R/W |Bits Description Default
PLL Power Down Enable
R_PLL_PD 0x158]0] RW | 1 |0: Normal 0
1: Disable
PLL Reset
R_PLL_RESETN [0x158[1] RW | 1 |0: Reset 1
1: Normal
PLL Half Clock Output
R_PLL_HALFCK [0x158[2] RW | 1 |0: Normal 1
1: Half Clock
PLL Clock Control
R_PLL_SEL 0x158[3] RW | 1 |0: Normal 0
1: DIV ((R_PLL_DP+1)*2)
Auto Switch Mode 0 Input Widows Setup
R_PLL_DM MO [0x159[4:0] RW | 5 |PLL DM Value 0x08
R_PLL_DN_MO [0x15A[6:0] RW | 7 |PLL DN.Value 0x09
R_PLL_DP_MO |0x15B[5:0] RW | 6 |PLL DP Value 0x00
Auto Switch Mode 1 Input Widows Setup
R_PLL_DM M1 |0x15C[4:0] RW | 5 |PLLDM Value 0x08
R_PLL_DN_M1 |0x15D[6:0] RW | 7 JPLL DN Value 0x09
R_PLL_DP_M1  |0x15E[5:0] RW | 6 "|PLL DP Value 0x00
(R_PLL_DN+1) 1 1
PLL OUT= * * * OSC_Freq_Sel

R _PLL _HALFCK

(R_PLL_DM+1)" 2 R_PLL_SEL

(R_PLL_DP+1)*2)

Figure 6-48 PLL Frequency Formula
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6.36 Auto Detection
BIT1612 £kt fili A NS (SIS - 4RI PCLK Base SYNC Detection + XCLK Base HSYNC Detection
~ Mode Change Detection + Mode Type Detection - Even/Odd Type Detection ~ Data Enable Signal Detection
F1 No Signal Detection -

6.36.1 PCLK Base SYNC Detection

L PCLK {&3H] External HSYNC ~ External VSYNC Low Pulse Width & Total SYNC Width » E FEE{E
B SYNC fiEP R ] M A H] Power On Brgter B BE) H Mk f MCU & (|- B

HAREPERATT
(FEHUEDH] SYNC ##)
Register (0x160[7:0]): HSYNC Low Pulse (in PCLK) -
Register (0x164[7:4], 0x161[7:0]): HSYNC Total Width (in PCLK) -
Register (0x162[7:0]): VSYNC Low Pulse (in HSYNC) -
Register (0x164[2:0], 0x163[7:0]): VSYNC Total Width (in HSYNC) -

6.36.2 XCLK Base HSYNC Detection
DA XCLK {eiifil External HSYNC » H 3= SELE R - (IR P XCLK fAHEE 14 Input
HSYNC Low Level Width #1 HSYNC High Level Width > E /G BRA T
(FEE{ERH] HSYNC %)
Register (0x167[7:4], 0x165[7:0]): HSYNC High Level Width (in XCLK) -
Register (0x167[3:0], 0x166[7:0]): HSYNGC'Low Level Width (in XCLK) -

6.36.3 Mode Change Detection
fEHI VSYNC {5 - 4115 VSYNC &l KT 8 1 HSYNCs » JRF&r#EH Interrupt BEfillElfE#RS MCU
1550 - HEREPBRT
Set Interrupt Enable (Register: 0x004[2]) -
a5 VSYNC L 8 AR 8 - KFEHL INT Pin Z2i Interrupt » JRAIFEHfiwae /7 20GHHY Interrupt Flag
(Register: 0x002[2]) {551 °

6.36.4 Mode Type Detection
&5 NTSC/PAL Mode 3ifi i 1 Register (Ox16A[1]) B f2a#4H HIRFE -

6:36.5 Even/Odd Type Detection
E#EF5] VSYNC Z¢5F Even/Odd fHEARE L, - i Al Register (0x16A[2]) & #z8H HIIRRE -

6.36.6 Data Enable Signal Detection
B #h{&iH] Data Enable Signal Information DIEZ#f/ERE%E Input Windows A2 -

6.36.7 No Signal Detection
E##15] HSYNC 254 Toggle  WIH-£E 2047 XCLKs Ni&HE%#{L i HT Interrupt (0x002[1:0]) [=]fELL,
H]H Register (0x16A[3]) B HIRRE -
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Table 6-68 Auto Detection Register

Mnemonic

Address

R/W

Bits

Description

Default

R_IS_XP

0x160[7:0]

HSYNC Low Pulse
(Base on PCLK)

RIS XT

0x164[7:4], 0x161[7:0]

12

HSYNC Total Width
(Base on PCLK)

R_IS_YP

0x162[7:0]

VSYNC Low Pulse
(Base on HSYNC)

R_IS_YT

0x164[2:0], 0x163[7:0]

11

VSYNC Total width
(Base on HSYNC)

R _DET_XP

0x167[7:4],0x165[7:0]

12

HSYNC High Level Width
(Base on XCLK)

R_DET_XN

0x167[3:0],0x166[7:0]

12

HSYNC Low Level Width
(Base on XCLK)

R_HOUNT

0x169[6:0],0x168[7:0]

15

Line Buffer Overflow/Underflow
Count

R_MODECHG

0x16A[0]

Mode Change Status

0: No Mode Change

1: VSYNC Variation Larger than 8
HSYNCs

R_MODE_TYPE

0x16A[1]

Mode Status
0: 50Hz
1: 60Hz

R_EVENSAME

0x16A[2]

Even Type Status
0: Had Even/Odd Information
1: No Even/Odd Information

R_SIGIN

0x16A[3]

Sync Status
0: Signal Ready
1: No Signal

R_AUTOON

Ox16A[4]

Auto Blank Status
0: Normal Mode
1: Free-Run Mode

R_SWITCH

0x16A[5]

Auto Switch Status
0: Mode 0
1: Mode 1

R_EVEN

0x16A[6]

Even/Odd Information
0: Even Field
1: Odd Field

R_.IDE_INFO

0x16CJ[3:0],0x16B[7:0]

12

Input Data Enable Information

R _IDE_DET

OX4E[1:0]

RwW

Input Data Enable Mode Selection
00: HSYNC Low Pulse Information
01: HSYNC High Pulse Information
10: VSYNC Low Pulse Information
11: VSYNC High Pulse Information

00

R_IDE_SEL

0X4E[3:2]

RwW

Input Data Enable Source Selection
00: From HSYNC 1 (HSYNC Pin)
01: From VSYNC 1 (VSYNC Pin)
10: From HSYNC 2 (VD)

11: From VSYNC 2 (VD)

00
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7 User Interface

BIT1612 $#{t —f& Interface Mode (Slave Mode {1 Script Master Mode) - {#i H.GEME /A RV EREE H -

7.1 Options Pins

BIT1612 {§i /] 6 fE4LE0 Pins 7k fii Mode F4# - 325 n[ D145 Master Ed Slave Mode - Slave Mode | » 4}
EPEg MCU JTRURRER Pin OP1 ~ OPO #2241 BIT1612 » i aE 2% Two-Wire Serial Interface (TWSI) Protocol&k
<& Bitek Bus Protocol - Master Mode HIJZ3ER] BIT1612 /& CPU /MR R EC B IS e R ffiakat » £ Master
Mode T Script MCU HI| HFEEHA L 24 %5114 Serial EEPROM- i FI[ FH Bitek H 1T E ZRIIE 5 B0l 585 BIT1612
HAERBHAZE -

Script MCU 7 =ff T/ERiZ, » 4351 Single 24C16 ~ Single 24C32 i Dual 24C16 - Single 24C16 Mode
LIS R $E 24C16 LU Y EEPROM : 24C32 Mode 137 4% BifE 24C32 %1y EEPROM (24C32/24C64) :
Dual 24C16 Mode r]LUEMA { OP2, OP3} {28 —4H TWSI /i @ A2 =G0 e » SR mifH 24C16 »
EFE I RS TR HonElE n]223% Figure 7-1 -~ Figure 7-2 - Figure 7-3 . Figure 7-4 -

Table 7-1 Options Pins Setup
OP5 | OP4 | OP3 | OP2 | OP1 | OPO Mode
0 0 |SCL2|SDA2|SCL1|SDA1 |EEPROM 24C16 Script Mode
0 1 SCL2 | SDA2 | SCL1 | SDA1 |[EEPROM 24C32 Script Mode
1 X | SA[1] | SA[0] | SCL1 | SDA1 |Slave Mode
1 0 0 0 |SCL1|SDA1 |TWSI/Mode Slave Address (0x00~0x0F)
1 0 0 1 SCL1 | SDA1 [TWSI Mode Slave Address (0x20~0x2F)
1 0 1 0 |SCL1|SDA1 |TWSIMode Slave Address (0x40~0x4F)
1 0 1 1 SCL1 | SDA1{TWSI Mode Slave Address (0x60~0x6F)
1 1 0 0 |SCL1|SDA1 |BiTEKBUS Mode Slave Address 0x81
1 1 0 1 SCL1 |[SDA1 |[BITEKBUS Mode Slave Address 0x83
1 1 1 0+ | SCL1|SDAT1 |BITEKBUS Mode Slave Address 0x85
1 1 1 1 SCL1 | SDA1 |BiTEKBUS Mode Slave Address 0x87
BIT1612
MCU gg‘; Serial>Parallel
Slave —1{ OP2
Address — | OP3 addr data

0: TWSI
: BITEK— OP4
1: BiTEK ope R EG_S ET

Figure 7-1 Slave Mode
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Serial EEPROM BIT1612
OPO
24C16 OP1 Serial<Parallel
wp oP2

OP3
N I addr I data
fgﬁg Script-CTRL

~ {5'000000, ADDR[10:0]}

Figure 7-2 Master Mode with Single 24C16

Serial EEPROM BIT1612
OPO

24C32 OPT | Serial<Parallel
OoP2

el Y OP3
9 I addr I data

oP4 Script-CTRL

L
MPEG [~ = f oPs

{R_EEPROM_BANK[4:0], ADDR[10:0]}

Figure 7-3 Master Mode with Single 24C32
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Serial EEPROM BIT1612

0oPO
24C16 OP1

OoP2

OP3
24C02 N I addr I data
WP

OP4 ;
f oPs Script-CTRL

Serial<Parallel
wp

S I

{R_EEPROM_BANK]4:0], ADDR[10:0]}

Figure 7-4 Master Mode with Dual EEPROM
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7.2 Master Mode — Script MCU
BIT1612 A%k Script MCU » mIHE (A I # R U577 /E Serial EEPROM th » BIT1612 JKrgr{R g ol & it
BRI S AZ - ISR T EAR S RUEE S - HAIE SR 24 K51 (24C02~24C64) 11 Serial EEPROM - [j#k
TR RIS TWSI SRS E » 5i87%7E R_SERIAL_CKEN_SEL (0x138[2:0]) A[d# TWSI % » 1 98KHz
~ 384KHz » 223 ENT R -

Table 7-2 TWSI Speed

R_SERIAL_CKEN_SEL R_XCLK_SEL (0x00B[6:4], See Table 6-10)
(0x138[2:0], See Table 7-3) 0SC/1 0SC/2 OSC/4
000 97KHz 48KHz 24KHz

001 189KHz 95KHz 47KHz

010 372KHz 186KHz 93KHz

011 585KHz 292KHz 146KHz

100 614KHz 307KHz 153KHz

101 768KHz 384KHz 192KHz

110 945KHz 472KHz 236KHz

111 X 558KHz 279KHz

7.21 Architecture

BIT1612 4%~ Script Control (& 4 {i# Internal Registers (A _REG B REG-C_REG-Z REG) K
5 #H Internal Address Index (PC - EADDR - RADDR«+ IADDR ~ R_.REG ADDR) : 32 Bytes Internal RAM
(0x700~0x71F) » BIT1612 {534£% EEPROM HaEEhES] 2KB - {ErTLEA R_EEPROM_BANK_SEL
£7#2 EEPROM BANK J5stH8 - % Al LLEhEF] 64KB » 1R Registers 4[] Table 7-3 fiior » Fra iy
PR ER AR A_REG K B_REG NH#1T -

Table 7-3 Register and Address Index
Reg'Ste::‘;:XAddress Address |R/W | Bits Memo
A_REG 0x13F[7:0] R |"8 [Operand A Register
B_REG 0x140[7:0] R | 8 |[Operand B Register
C_REG 0x13E[6] R 1 |[Carry Flag Register
Z_REG 0x13E[5] R 1 |Zero Flag Register
PC - - | 11 |Program Counter
EADDE - - | 11 |EEPROM Address
RADDR - - | 11 |Internal Register Setting Address
TWSI Address
IADDR - - 8 |Device Address <= R_TWSI_SLAVE
REG Address <= Instruction Byte 2
ADDR Register (Shared)
0x137[2:0], FILLR
R_REG_ADDR 0x136[7:0] RW | 11 JMPR
TABLE
R_REG_NUM ox134[7:0] |Rw | 8 |NOM Register (Shared)
FILLR
R_REG_CNT oxi35(7:0] |Rw | g |Count Register (Shared)
FILLR
TWSI SCL SPEED
R_SERIAL_CKEN_SEL [0x138[2:0] |RW | 3 |98KHz ~ 384KHz
(111: Fastest; 000: Lowest)
Second EEPROM Enable
R_SECOND_EEPROM  |0x138[3] RW | 1 |0: Single EEPROM
1: Dual EEPROM
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R_EEPROM_BANK_SEL

0x137[7:3]

RW

EEPROM Bank Selection

R_PG_EN

0x138[4]

RwW

Power Good Function Enable

R _PG_POL

0x138[5]

RwW

Power Monitor Input Inverse
0: Low Active
1: High Active

R_POF

0x13E[4]

Power Low Flag
0: Normal
1: Power Low Reset

R_MCU_DEBUG

0x138[6]

RW

MCU Debug Mode
0: Disable
1: Enable

R_TWSI_SEC

0x138[7]

RW

Second EEPROM 1/O Pin Enable
0: Disable
1: Enable

R_TWSI_DET_VALUE

0x139[7:0]

RW

Second TWSI Bus Detection Value

R_TWSI_DET_IN

0x13A[7:0]

RW

Second TWSI Bus Read Value

R_TWSI_DET_MODE

0x13B[1:0]

RW

Second TWSI Bus Detection Mode (Trigger Condition)
00: ADDR[7:0] = R_TWSI_DET_VALUE[7:0]

01: Write Trigger

10: Read Trigger

11: Write/Read Trigger

R_TWSI_SEC_SLAVE

0x13B[3:2]

RwW

Second TWSI Bus Slave Address

R_TWSI_DET_OUT

0x13D[7:0]

Second TWSI Bus Detection Write Value

R_WDT_CLEAR

0x13B[4]

RW

WDT Clear

R_WDT_SEL

0x13B[7:5]

RW

WODT Interval Selection

000 : 20ms; 001 : 40ms;
010 : 80ms; 011 : 160ms;
100 : 320ms; 101 : 640ms;
110 : 1.28sec; 111 : 2.56sec;

R_WDT_OV

0x13E[7]

WDT Overflow

R_TWSI_SLAVE

0x136[6:0]

RW

TWSI Slave Device Address (Shared)
For Instruction

MOV @IADDR, A

MOV A, @IADDR

R.SPI_CTRL

0x134[7:0]

RwW

SPI Function Control

[7] SPI CS Inverse

[6] SPI DATA Inverse

[5] SPI CLK Inverse

[4] SPI SYNC
0: Immediately
1: Synchronized with TCON

[3:2] SPI Mode
00: Mode 0
11: Mode 3

[1:0] SPI Speed
00: XCLK/8
01: XCLK/16
10: XCLK/32
11: XCLK/64

R_SPI_CTRL2

0x135[4:0]

RW

SPI Function Control Register 2
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[4:0] SPI Bit Number (N)
N = 0~24: Bit Number = N
N >24: Bit Number = 24

R_SPI_LOCK

0x13C[1]

RW

SPI Mode Lock
1 |0: Unlocked
1: Locked

R_SPI1_EN

0x13C[2]

RwW

BOUT[5] = SPI CLK
1 |BOUT[4] = SPI DATA
BOUTI3] = SPI CS

R_SPI2_EN

0x13C[3]

RW

SRGBOUT[8] = SPI CLK
1 |SRGB_SDO = SPI DATA
SRGB_CS = SPICS

R_WP_EN

0x13C[6]

RW

EEPROM Write Protection Enable
1 |0: Disable
1: Enable

7.2.2

Format » 22

Instruction Set

BIT1612 A7 Script Control Function #2{it TIHUFESHE - FHEERT Instruction Set Ei Instruction
% Table 7-4 }; Table 7-5 -

Table 7-4 Instruction Set

BIT | BIT | BIT | BIT | BIT | BIT | BIT | BIT truction Command [ _ [
716 |54 |3|2|11]0 Byte
ojojojojojojo}|o Q?FE{)EG € A REG 4B_REG L
oo 00|00 |01 AS\l_JFE:EG €A REG - B REG 1 °°

INC

0 1 00000 1470 |\ eEGen REG+ 1 1 °°
o jojojojo o0 |1 2_EF?EG €A REG-1 1 °°
O O N A R I O e ,(A:I__EEG €o 1 )
0 | 0|0 |0 [0 11 o0 | 1 i\:?F';\AEF;a — B_REG (Not Update A_REG) 1 °°
0 | 0 0 pO | O 1] 1 [0 I\BA?RVE% 2 A_REG 1
0 0 0 0 0 1 1 1 E:)I;;am Stop Into Standby Mode !
og0[f0 0| 1 000 QEIF?EG € A_REG (AND) B_REG ! *
N A e U O U e g_RREG € A_REG (OR) B_REG ! *
opo oot o010 i?l?EG € A _REG (XOR) B_REG ! *
o jojo o |t jo0 |1 1 Q?FIEG € ~A REG 1 °
ojo oo 1| 10710 ijsEG € A_REG >> 1 ! *
I O B B iTIF;EG € A_REG << 1 ! *
ol o]0 ] 0|1 1] 1|0 /S\XVF?EPG < B_REG 1 ’
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XCHG
A_REG[7:4] © A_REG[3:0]

R10

R9

R8

MOV A, RIADDR]
A REG € R[ADDR]

R10

R9

R8

MOV R[ADDR], A
RIADDR] € A_REG

MOV A, NUM
A_REG € NUM

MOV B, NUM
B_REG € NUM

DELAY NUM
Delay NUM XCLK

NOTC
C_FLAG € ~C_FLAG

NOTZ
Z FLAG € ~Z_FLAG

RET
PC € RET_ADDR

E10

E9

E8

MOV E[ADDR], NUM
E[ADDR] € NUM

R10

R9

R8

MOV R[ADDR], NUM
R[ADDR] € NUM

R10

R9

R8

FILL RIADDR], NUM, CNT
Loop CNT [RADDR+CNT] € NUM

0 1 | E10

E9

E8

R10

R9

R8

MOV R[ADDR], E[ADDR], CNT
Loop CNT
R[ADDR+CNT] € E[ADDR+CNT]

B1

BO

E10

E9

E8

JB EADDR, Bit
If A[Bit] = 1, PC € EADDR else PC+1

E10

E9

E8

MOV E[ADDR], A
E[ADDR] € A_REG

E10

E9

ES8

MOV A, E[ADDR]
A REG € E[ADDR]

MOV I[ADDR], A
[ADDR] € A_REG

MOV S, NUM
SPI € NUM (3 Bytes)

MOV A, I[[ADDR]
A REG € I[ADDR]

FILLR
LOOP R_REG_CNT
R[R_REG_ADDR+CNT] € R_REG_NUM

TABLE
MOV A, E[R_REG_ADDR]
A_REG € E[R_REG_ADDR]

Reserved

JMPR
PC € R_REG_ADDR

E10

E9

E8

JC EADDR
If C_REG=1, PC€EADDR else PC+1

E10

E9

E8

JZ EADDR
If Z_ REG=1, PC€EADDR else PC+1

E10

E9

E8

JMP EADDR
PC € EADDR
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CALL EADDR
1 1 1 1 1 |E10| E9 | E8 |RET_ADDR € Next Command Address 2
PC € EADDR (3 Layers of Address Stack)

Table 7-5 Instruction Format
1 Byte -

| OPCODE |
|— 1byte —]|

Instruction: ADD; SUB; INC; DEC; CLR; COMP; MOV BA; HALT, AND; OR; XOR; NOT;
SHR; SHL; XCHG; SWAP; NOTC; NOTZ; RET, JMPR; FILLR; TABLE

2 Bytes -

| OPCODE |a7|A6|A5|A4]A3[A2|A1]A0]
|~ 1byte — | 1byte —|

Instruction: MOV A, @I[ADDR]; MOV @I[ADDR], A

| OPCODE |A10| A9 | A8 |A7|A6|A5|A4|A3|A2|A1|A0|
|— 1byte —|— 1byte -]

Instruction: MOV A, RIADDR]; MOV R[ADDR],A; MOV A, E[ADDR]; MOV E[ADDR], A;
JC EADDR; JZ EADDR; JMP EADDR; CALL EADDR

|oPCODE| B2 | B1 | B |A10| A9 | A8 |A7|A6|A5|A4|A3|A2|A1]A0|
|~ 1byte — | 1byte —|

Instruction: JB EADDR, Bit

| OPCODE | #NUMBER |
[— 1byte -l 1byte —|

Instruction: MOV A, NUM; MOV B, NUM; DELAY NUM

3 Bytes -
| OPCODE |A10] A9 | A8 |A7|A6|A5|A4|A3|A2|A1[A0] #NUMBER |
[« 1byte -l 1byte — | 1byte —|

Instruction: MOV E[ADDR], NUM; MOV R[ADDR], NUM

4 Bytes -
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| OPCODE | #NUMBER1 |  #NUMBER2 |  #NUMBER3 |
|~ 1byte — | 1byte — | 1byte — | 1byte —|

Instruction: MOV S, NUM

| OPCODE |A10| A9 | A8 |A7|A6|A5|A4[A3|A2|A1|A0]  #NUMBER | COUNT VALUE |
|— 1byte —|— 1byte —|— 1byte —|— 1byte —|

Instruction: FILL RIADDR], NUM, CNT

EIE/E|R/IRIR/E|E|E|E|E|E|E|E/R|R|IR|R|R|R|R|R
OPCODE 10/9/81(10/9|8|7|6|5|4|3|2|1|0|7|6|5|4|3|2|1]|0 COUNT VALUE
|~ 1byte — | 1byte — | 1byte —|«— 1byte —|

Instruction: MOV R[ADDR], E[ADDR], CNT

7.2.3  Start and Interrupt

BIT1612 P44 Script Control Function $2{# Interrupt:Process &1 - FHLABERE BIT1612 ArE4ERY Interrupt
(0x002[7:0]) > i H 3748 H &) Re-ACK #Hl » LI FE B HIEHER - MHBRAIRE ZUIRLA(TIE 522 Table 7-6

Table 7-6 Start and Interrupt

Event Type Address
POR (Power On Reset) Immediate  |PC = 0x10
SIGIN (0x002[0]) Index PC = 0x00, 0x01
NOSIG (0x002[1]) Index PC = 0x02, 0x03
MODECHG (0x002[2]) Index PC = 0x04, 0x05
VSYNC (0x002[3]) Index PC = 0x06, 0x07
ERRORT1 (0x002[4]) Index PC = 0x08, 0x09
ERROR2 (0x002[5]) Index PC = 0x0A, 0x0B
MV_CC (0x002[6]) Index PC = 0x0C, 0x0D
IRCKEYIN (0x002[7]) Index PC = 0x0E, 0xOF

7.2.4  Serial EEPROM and ROM Space Mapping

BIT1612 7Ehifife ] %42 24C16 F 24C32 Wifd Serial EEPROM K@ E @ fa 0 g E 2K 1
TEHEZE o FTR/INA 2KB PR CGEC IR ASIRE ] DLSE 2 6 » {E{ i 2KB 1R » HIIFEFIIFH Bank Selection Y
FR e Eh-ZeR > 3B R_EEPROM_BANK_SEL 1L/ 37#8%] 64KB ) ROM Size (24C512) - 11
Figure 7-5 fif7s -
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0xOFFFh

0x07FFh

0x0000h

| |
! BANK6 '
. :
BANK5 4\
BANK4 —
BANK3 - Address[10:0]
e
BANK?2 —
BANK{ ‘ |
BANKO

R_EEPROM_BANK_SEL[4:0]

Figure 7-5 BIT1612 Script Controller Addressing Space

ALl ] 7 SR A 2KB AU AECHEEE o BR T ] 24C32 4 > BIT1612 f2{tFiHH TWSI #9753
AeHErTRE RO IERE 22 AV FE - A1 Figure 7-4 o filtGg i HIEE 24C32 5T 24C16 19534 - {E#ES Bank

BB > —E B

2L
74

7€ R_EEPROM_BANK_ SEL Z[iEf#r BANK - D) Figure 7-4 fA& 1 S

; ROM 1, BANKO

MOV R_EEPROM_BANK_SEL, 001h
MOV R_REG_ADDR_L, 0AOh
MOV R_REG{ ADDR_H, .003h

TABLE
MOV B, A
DEC

; A<= ROM2[0AOh], BANK1
: ROM1, BANKO

MAEEEZE [R5 o B RRE#EE 5515 BANK » 411 MOV S, #NUM £ 4-Byte fJ$54y » Bl MOV S,
#NUM FEELERUA OX7FD ~ OX7FE ~ OX7FF » {Hu]LATERRAE OX7FC ~ OX7FF -

0x7FC MOV S, NUM (OP Code)

0x7FD NUM 1
O0x7FE NUM 2
0x7FF NUM 3

7.2.5 Serial EEPROM Write Protection and Power Monitor

BIT1612 i Power Monitor Ed Dynamic Write Protection IhEE » % EEPROM fFiE s Bats NEA
JETASARIEREN/E - Dynamic Write Protection TSR] L 22% Figure 7-2 » ¥4 BIT1612 i1 OP2 2% 24C16
g WP Pin - i R_WP_EN 3£ 1 HlJA] - Power Monitor ThEHIE & BB REE SRR » 5N I RHS
1%t Serial EEPROM %7 - iifi ¥} Script MCU Reset » ZE{HFHILIhAE HEEE R_PG_EN %5 1 SEERR
LhiggsimHrERSR 2 BIT1612 1y GIN7 BlIH] -
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7.2.6 Watch Dog Timer
BIT1612 5 Watch Dog Timer (WDT) » R_WDT_SEL ®[LJ:## Timer 9 Interval » & &k Interval
@AE% R_WDT_CLEAR {75 A 1~ 5 A 0 BYEHE - Script MCU & = ) Reset © %Ei% R_WDT_OV ®JL
BHIAR Reset ZHERA T H BISEZ WDT Overflow FTigiE -

7.2.7 Second TWSI for Multi-Processor Communication

BIT1612 7H% OP2 and OP3 £ Multi-Processor Communication Port - X Protocol Ei TWSI fHZ ¢
FiEEEE R_TWSI_SEC wJLABHEIEhRE » HornElw@an Figure 7-3 - H TAEFEUETE BUS FRVEIERFS
THREAMGECERE > FherEE A rplEr > PERrrRBRARESHE 208 v LLERT Multi-Processor Communication T2

%7 R_TWSI_DET_MODE u] DApesE TWSI {aifEsh {Eerfifs) Interrupt[3]; R_TWSI_SEC SLAVE[1:0]
RE BIT1612 £ TWSI FfY Device Address R_TWSI_DET_IN[7:0]5 R_TWSI_DET_OUT[7:0]HI| &% #
It BUS #5518 » R_TWSI_DET VALUE fit& R_TWSI _DET _MODE wJLI{ER: £ Register Address
TEEAET -

7.2.8 TWSI Write/Read

BIT1612 H[LLiEF MOV @IADDR, A 1 MOV A, @IADDR 845 » 81 R_TWSI_SLAVE J{EHi7ZE{7
A {OP1,0P0} EHYTLA-AEER: o B Serial EEPROM HH[H] » i BRCAEY MRE2 T e S 2
il > BEE TWSI HYE S SR FI Device - FRAAS e ik TWSI B [RIFFFA 55 — {15 Device Address /&
1010XXX By -

7.2.9 SPl Interface
BIT1612 £ 1374 SPI Interface i LCD Panel » [l 717 & 2 fE4k&HY SPI Interface FYLIRE - 2t
R_SPI_CTRL K MOV S, #NUM $54 mJ#g S 52 LCD Panel 22 LhEE - SPI{Z35R[H R_SPI1_EN &
R_SPI2_EN ;& BOUT Port 32 SRGB_D Port i -

7.2.10 Debug Mode
BT RIS TAEATEEE h Master Mode f9F2)F - i R_MCU_DEBUG /5 1 - {){f2 Master £ Slave

A Er Reset 1 (K[ AT LUE ] Master 7 TE]— HALT Biif% > Y2 Slave Mode 38l BIT1612 Ak
HERYEIS#EST Debug. - 75 A Slave Mode HIL.YZEE R_MCU_DEBUG 55 0 -
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7.3 Slave Mode

BIT1612 $£{it BITEKbus H; Two-Wire Serial Interface (TWSI) Wif& Protocol sc77HY Register Sets ifif] OP4
Pin Zic 2 s F Y Protocol - & OP4 £ 1 - s#Ff BiTEKbus Protocol ; & OP4 £ 0 - Hi5%H TWSI Protocol -

7.3.1 BiTEKbus Protocol
BIT1612 n] 1448 Pins (OP3 and OP2) zkik7E Slave Address > #HEHIY) Slave Address 2% 3 -

Table 7-7 BIiTEKbus Slave Address

OP3 OP2 Slave Address
Slave Address = 0x81
Slave Address = 0x83
Slave Address = 0x85
Slave Address = 0x87

ala|lo|lo
- | O(=]|0O

BiTEK Serial Interface Bus - Extension Mode
2 Wire (CE always tied high) Bus Timing :

Slave Address Register Address 1 Register Address 2 Data 1 Stop
T T T T 171 T 1T 1T T 1T T T T T 1T
SDATLINE | S 7|6|5|4|3|2|1|0 14|13|12|11|10|9|8|7 6|5|4|3|2|1|0| 7|6|5|4|3|2|1|0 ———————
X=1A A R A A (End)
C [} /. C C
K K WK K

Figure 7-6 Bitek Serialnterface Bus — Extension Mode
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7.3.2 TWSI Protocol

BIT1612 Slave Address 111,5% Two-Wire Serial Interface (TWSI) Protocol: DI{E¥%f BIT1612 Register
Sets MHHFEENE -

7.3.2.1 TWSI Protocol Device Address
BIT1612 TWSI Protocol ZE 7% H Start Bit .2 #%3%H 8 Bits Device Address (Slave Address) > if;
" EoRES Pins (OP3 and OP2)37E H: Device Address ¥ Bit6 and Bit5 {i7iil - fHREX EiRZ% N

Table 7-8 TWSI Protocol Device Address

Internal Register Address Write Device Address Read Device Address
0x00(PIN104 = 0 ~ PIN105=0 0x01(PIN104 = 0 - PIN105=0)
0x000~0x0FF 0x20(PIN104 = 0 ~ PIN105=1 0x21(PIN104 = 0 - PIN105=1)
(Register Bank1) 0x40(PIN104 = 1 ~ PIN105=0 0x41(PIN104 =1 ~ PIN105=0)
0x60(PIN104 = 1 ~ PIN105=1 0x61(PIN104 =1 ~ PIN105=1)
0x02(PIN104 = 0 ~ PIN105=0 0x03(PIN104 = 0 »PIN105=0
0x100~0x17F 0x22(PIN104 = 0 ~ PIN105=1 0x23(PIN104 =0~ PIN105=1
(Register Bank2) 0x42(PIN104 = 1 ~ PIN105=0 0x43(PIN104 =1 ~ PIN105=0
0x62(PIN104 = 1 ~ PIN105=1 0x63(PIN104 =1~ PIN105=1
0x04(PIN104 = 0 ~ PIN105=0 0x05(PIN104 =0 - PIN105=0
0x200~0x2FF 0x24(PIN104 = 0 ~ PIN105=1 0x25(PIN104 =0 ~ PIN105=1
(Gamma Table) 0x44(PIN104 = 1 ~ PIN105=0 0x45(PIN104 = 1 - PIN105=0
0x64(PIN104 = 1 ~ PIN105=1 0x65(PIN104 = 1 ~ PIN105=1
0x06(PIN104 = 0 ~ PIN105=0 0x07(PIN104 = 0 - PIN105=0
0x300~0x33F 0x26(PIN104 = 0 ~ PIN105=1 0x27(PIN104 =0 ~ PIN105=1
(OSD Attribute RAM) 0x46(PIN104 = 1 -<PIN105=0 0x47(PIN104 = 1 ~ PIN105=0
0x66(PIN104 = 1 ~PIN105=1 0x67(PIN104 =1 ~ PIN105=1
(
0x400~0x4FF 0x28(PIN104 = 0 ~ PIN105=1
(OSD Display RAM) 0x48(PIN104 =1 ~ PIN105=0 0x49(PIN104 = 1 ~ PIN105=0

0x69(PIN104 = 1 -~ PIN105=1
0x0B(PIN104 = 0 ~ PIN105=0
0x2B(PIN104 = 0 - PIN105=1
0x4B(PIN104 =1 - PIN105=0
0x6B(PIN104 =1 - PIN105=1
0x0D(PIN104 =0 ~ PIN105=0
0x2D(PIN104 = 0 ~ PIN105=1
0x4D(PIN104 =1 ~ PIN105=0
0x6D(PIN104 =1 ~ PIN105=1
0xOF(PIN104 = 0 - PIN105=0
0x2F(PIN104 = 0 ~ PIN105=1
0x4F(PIN104 = 1 ~ PIN105=0
0x6F(PIN104 =1 ~ PIN105=1

0x68(PIN104 = 1 ~ PIN105=1
Ox0A(PIN104 = 0 - PIN105=0
0x500~0x5FF 0x2A(PIN104 = 0 ~ PIN105=1
(OSD Display RAM) 0x4A(PIN104 =1 -~ PIN105=0

O0x6A(PIN104 = 1 -~ PIN105=1

(
(
0xOC(PIN104 = 0 ~ PIN105=0
0x600~0x6FF 0x2C(PIN104 = 0 ~ PIN105=1
(OSD User Font RAM) 0x4C(PIN104 = 1 - PIN105=0
0x6C(PIN104 = 1 - PIN105=1

(

(

(

(

0XOE(PIN104 = 0 ~ PIN105=0
0x700~0x71F 0x2E(PIN104 = 0 ~ PIN105=1
(Buffer) Ox4E(PIN104 = 1 ~ PIN105=0

) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
0x08(PIN104 = 0 » PIN105=0) 0x09(PIN104 = 0 - PIN105=0
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
) (
OX6E(PIN104 = 1 ~ PIN105=1) (

)
)
)
)
)
)
)
)
)
)
)
)
)
0x29(PIN104 = 0 - PIN105=1)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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TWSI
Slave Address

0x00

OxOF

0x20

Ox2F

0x40

Ox4F

0x60

Ox6F

OxFF

OP3=0
OP2=0

OP3=0
OP2=1

OP3=1
OP2=0

OP3=1
OP2=1

Figure 7-7° TWSI Slave Mapping Address
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TWSI Single Write Command

BIT1612 TWSI Mode

0111: Buffer
Others: Reserved

TWSI Burst Write Command

[ START | IC Address [ ACK ] Register Address | ACK | Data [ ACK [ STOP |
!
| 0 JoP3[OP2] BANKS [RMW|
> o Banks Select (4 Bits)
= = 0000: Register Bank1
3 8 0001: Register Bank2
g 3 0010: Gamma
i i 0011: OSD Palette Ram
a a 0100: OSD Display Ram Code
£ £ 0101: OSD Display Ram ATTR
2 2 0110: OSD User Font Ram

[ START | IC Address [ ACK]  Register Address

[ ACK [ Datal | ACK | Data2 | ACK | ---DataN] ACK | STOP |

TWSI Single Read Command

[ START] IC Address] 0] ACK] Register Address | ACK[ STOP | [START |

IC Address[ 1] ACK | Datal | ACK | STOP |

Write

TWSI Burst Read Command

“~ Read

[ START] IC Address] 0] ACK] Register Address [ ACK] STOP | [ START ]

IC Address[1] ACK [ Datal [ ACK [Data2 [ ACK | STOP |

™~ write

>~ Read

Figure 7-8 TWSI Read/Write Mode
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8 Timing Diagram

8.1

8.2

8.3

Hardware Reset

10-Bit Digital Video Decoder with OSD and T-CON

0OSC

SRST (Pin 101)

Internal Reset :

Asynchronous Reset

Internal Mode Setup

|

32 Cycles

A

Y

Clock and Interrupt

xew LU LU L LT LT IL L= T LA L L LU L

Interrupt Condition Occur

INT _/
MCU Read Reg[0x002] from BIT1612

qite’Reg[OXOM] by MCU

Input Signal

| TIOS 5

>, \
PCLK m

|  TIOH

HS : : :

; THS ;
PCLKW

. L THH

: >

RDIN7~0 . ' '
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Symbol Description Max. Min. Unit
TIOS, TS Input Setup Time 2 ns
TIOH, THH Input Hold Time 2 ns

8.4 Output Signal

TOCK
OCLK
Data Output Valid
Symbol Description Timing Unit
TOCK Output Clock Half Period ns
TO_MAX DL Output Signal Maximum Delay TOCK - 1 ns
TO_MIN_DL Output Signal Minimum Delay. TOCK - 4 ns
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9 Electrical Characteristic

9.1 Absolute Maximum Rating

SYMBOL PARAMETER MIN TYP MAX |UNIT
AVDD |Supply Voltage for Analog Core -0.5 3.6 \
VDD18 |Supply Voltage for Digital Core -0.5 25 \
Vin Input Voltage for Digital Core (5V 05 6 v
Tolerant)
Tsta Storage Temperature -40 125 C

9.2 Recommend Operating Condition

SYMBOL PARAMETER MIN TYP MAX UNIT
AVDD  [Supply Voltage for Analog Core 3.0 3.3 3.6 \
VDD18 |Supply Voltage for Digital Core 1.62 1.8 1.98 \
VDD33 |Supply Voltage for I/O Pad 30 3.3 3.6 \

Torr Operating Temperature -20 85 C

9.3 DC Electrical Characters
(under Recommend Operating Condition and T, =0C" t0:115C)

SYMBOL PARAMETER CONDITION MIN TYP MAX | UNIT
No pull-up nor
he Input Leakage Current 10 uA
pull-down

loz |Tri-state Leakage Current 10 uA

Vi Input Low Voltage CMOS -0.3 0.8 \

Vit |Input High Voltage CMOS 2.0 55 \

VoL Output Low Voltage lo.=4,8,16 mA 0.4 \Y

Von Output High Voltage lon= 4,8, 16 mA 2.4 Vv
Schmitt trigger negative

yie [ 2enmiiggernegatv CMOS 089 | 094 | 099 | v
going threshold voltage
Schmitt tri iti i

Vi+ gy "'9ger postiive going CMOS 1.44 1.50 1.56 \
threshold voltage

Rpu  |Pull-up Resistance 39 65 116 KQ

Rpd |Pull-down Resistance 40 56 108 KQ

Note: The capacitance listed above does not include pad capacitance and package capacitance.
One can estimate pin capacitance by adding pad capacitance about 0.5pF and the package
capacitance.
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10 Soldering Information

10.1 Reflow Soldering

The choice of heating method may be influenced by plastic QFP package). |If infrared or vapor phase
heating is used and the package is not absolutely dry (less than 0.1% moisture content by weight), vaporization
of the small amount of moisture in them can cause cracking of the plastic body. Preheating is necessary to dry
the paste and evaporate the binding agent. Preheating duration: 45 minutes at 45 °C.

Reflow soldering requires solder paste (a suspension of fine solder particles, flux and binding agent) to be
applied to the printed-circuit board by screen printing, stenciling or pressure-syringe dispensing before package
placement. Several methods exist for reflowing; for example, convection or convection/infrared‘heating in‘a
conveyor type oven. Throughput times (preheating, soldering and cooling) vary between 100 and 200 seconds
depending on heating method.

Typical reflow peak temperatures range from 215 to 270 °C depending on solder paste material. The
top-surface temperature of the packages should preferable be kept below 245 °C for thick/large packages
(packages with a thickness = 2.5 mm or with a volume = 350 mm® so called thick/large packages). The
top-surface temperature of the packages should preferable be kept below 260 °C for thin/small packages
(packages with a thickness < 2.5 mm and a volume < 350 mm® so called thin/small packages).

Stage Condition Duration
1’st Ram Up Rate max3.0+/-2°C/sec -
Preheat 150°C ~200°C 60~180 sec
2'nd Ram Up max3.0+/-2°C/sec -
Solder Joint 217°C above 60~150 sec
Peak Temp 260 +0/-5C 20~40 sec
Ram Down rate 6°C /sec.max -

Temp (C)
A
260
217
200
150
25
RT
«—60~180 —» «— 60~150 —» Time (sec)

10.2 Wave Soldering

Conventional single wave soldering is not recommended for surface mount devices (SMDs) or printed-circuit
boards with a high component density, as solder bridging and non-wetting can present major problems.

10.3 Manual Soldering

Fix the component by first soldering two diagonally-opposite end leads. Use a low voltage (24 V or less)
soldering iron applied to the flat part of the lead. Contact time must be limited to 10 seconds at up to 300 °C.
When using a dedicated tool, all other leads can be soldered in one operation within 2 to 5 seconds between 270
and 320 °C.
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11 Package Information

0HHHHHHHHHH--%--HHHHHHHIﬂHHB
= | ==
= | —~ -B=
= | @ =
= i =
| | |
—*:—- ------------ | ——————————— E— ol
= | ==
== | S
= | =
=| P | =
== | | —

i

/5oL —DMENSION IN M| DIMENSION IN_INCH
\/ﬂ 4l I NC MIN. | NoM [ wax. [ M. | Nom [ max.
L N A 1.60 0.063
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R_TIMERO_BASE_MODE..h....oouutervereeeerereereree. 72
R TIMERO_EN ...oeoooefithe e ieeeseeet e et B 72
R_TIMERO_MODE t.......ofihe e ieeeetheeeeeeeeeeseseeeeesee 72
R_TIMERO VAL ..ot stlothe oo 72
R_TIMERT_BASE MODE...........osooeereeeeerereeereree. 72
ROTIMERT EN ottt 72
R_TIMERTAMODE ... 72
RETIMERT VAL .o 72
RUTOUT REN.....ooooieeeeeeeeeeeeeeseeeeeeeeeee e 12
=80 (108l 1= O 12
ROTWSI DET IN oo 82, 88
R_TWSI_DET _MODE ....ceoieeeeeeeeeeesereeeeeee. 82, 88
R TWSI DET OUT oo 82, 88
R_TWSI_DET VALUE ... 82, 88
RUTWSI SEC ..o 82, 88

R_TWSI_SEC_SLAVE ... 82, 88
R TWSI_SLAVE ... 81, 82, 88
=T8]]I Y, s 44
ROUGAIN_ VD oo 44
ROUNSHARP_EN ..o 37
R_UNSHARP_EN VD ..o 43
ROUNSHARP_THD .o 37
R_UNSHARP_THD VD ..o i 43
ROUNSHARP_VAL ..ol 37
R_UNSHARP_VAL VD ... oeeetiesbe et e 43
R_UPDN_SEL MO ...t essbutae s eeneeone 34
R_UPDN_SEL M1 w.oooeeeeefiotbet e siestiee oo 34
R_UPPER_BOUND ...t estiee oo 48
R_VCOM_SEL et oot 21
RVOOM_SHIFT cooothe oo 20
ROVCOM TYPE ..t 21
STV oI N 1 P 26
ROVDCLK SEL ..o 15
ROVDLY VD oo 44
RUVGAIN VD oo 44
ROVISUAL TYPE ..o 29
R_VNOISE_MODE ........civeeemeeemereeeeereeeeeeeeeeeeeesee 45
SV =1 = V3 = N 9
ST 1= (N 45
ROWO CYCLE oo 65
ROWO EN e 65
ROWO_ FADE ..o 65
RWO_FFRI_COR ....ooeeeeeeeeeeeeesereeeeeseeeeeeeeeeeeeeeeee 65
ROWO_ FFRIH oo 65
ROWO_FFRISEL oo 65
ROWO_ FFRI Voo 65
ROWO FMIRX e 65
ROWO FMIRY oo 65
RUWO H oo 60
ROWO_INDEX_Eeeooveoeeeeeeeeeee e 65
ROWO_INDEX_S..oeeeeeeeeeeeeeeeeeseeeeeseeseeeeeseee e 65
ROWO MULX oo 65
ROWO MULY oo 65
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ROWO_SPCY oo 65
R_WO_VANISH DIR ..o 65
ROWO_VANISH LN oo 65
ROWOL W oo 60
ROWO WDLY oo 65
ROWO WFRL B oo 65
ROWO_ WFRI BLEN ..o 65
ROWO_ WFRL EN..eooeeeeeeeee oo 65
ROWO_ WFRI FADE ..o e 65
ROWO_ WFRL G 65
ROWO WFRL H oo 65
ROWO_ WFRL R oo 65
ROWO WFRLV oo 65
ROWO WMIRX ..o 65
ROWO_ WMIRY oo 65
RUWO X oo 60
ROWOLY e 60
ROWA CYCLE oo 66
ROWA EN oo 66
ROWA FADE ..o 66
R WA_FFRI_COR....oveeeeereeeeeeereeeeeeeeeeeee v 66
ROWA FFRIH oo T 66
ROWA_FFRISEL ool seeet i 66
ROWA FFRILV oot et 66
ROWA FMIRX eoeeeeeadfethe e eeeeesesceeee et 66
ROWA FMIRY ool sl oot 66
ROWA H ool el 60
ROWA_INDEX_E -...oosieeeeoe oo 66
ROWA INDEX 'S e eeseeeeeeeeeeee e 66
BOWH MULX ... 66
ROWA MULY oo 66
ROWA SPCY oo 66
ROWA_VANISH DIR oo 66
ROWA_ VANISH LN oo 66
ROWA W e 60
ROWA WDLY oo 66
ROWA WFRL B oo 66
ROWA_ WFREBLEN oo 66

ROWA WFRLEN oo 66
ROWA_ WFRI_FADE ..o 66
ROWA WFRL G 66
ROWA WFRL H oo 66
ROWT WFRL R oo 66
ROWT WFRLV oo 66
ROWA WMIRX oo 66
ROWA WMIRY oo s 66
ROWT X oo, 60
TRV R T 2T 60
ROW2 CYCLE oo essbetae e 67
ROW2 EN e it e esbbe oo 67
ROW2 FADE ..ottt et e 66
R_W2 FFRI_COR....cootflrreaflleereoeereeeeeeeseeeeeenee 67
ROW2 FFRILH oot 67
ROW2 FFRISEL ot 67
ROW2 FFRLV oo 67
ROW2 FMIRX ..o 67
ROW2L FMIRY oo 67
RUW2 H oo 60
=TR[] G =S 66
ROW2 INDEX_S.eoeeeeeeeeeeeeeeeeeeeseeeseseeseee e 66
ROW2 MULX ¢ 67
ROW2 MULY oo 67
TRV IR 2103 2 67
R_W2 VANISH DIR ..o 67
ROW2 VANISH LN ..o 67
RUWZ2 W oo 60
ROW2 WDLY oo 67
ROW2 WFRE B oo 67
ROW2 WFRIE BLEN ..o 67
ROW2 WFRL EN oo 67
ROW2 WFRI FADE ... 67
ROW2 WFRL G 67
ROW2 WFRL H oo 67
ROW2 WFRL R oo 67
ROW2 WFRLV oo 67
ROW2 WMIRX oo 66
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ROW2 WMIRY oo 67 ST ) = 49
RUW2 X e 60 RUYTD SEL oo 50
ROW2Y e 60 SN2 T = I 38
ROWDT CLEAR oo 82, 88 SRR = N 55
ROWDT OV 82, 88 =3 ] = IO 47
ROWDT SEL oo 82 ROYPIOREF13_EN ..o 50
ROWHITE_SLOPE......ecoveeeeeeeeeeeeeeeee oo 37 SR d=1= = N 55
ROWHITE_START ..o 37 SR 1=I =0 = N O 50
SRRV L= = N 83, 87 R ZEROT_EN oo, 17
ROXCLK SEL oo 14, 81 SRrA =izl -3 = N O 17
RLY AUTO oo 49, 50
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